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Allegheny Co. Light Co. 's new station. Illustrated 71. 72, 73
Alternating Currents, Report of Committee on Elec-

trical Distribution by, (National Electric Light As-
sociation) .. — 87, SS

Aluminum 20.

American Institute Electrical Exhibition 38
Ampere and Voltmeter, New, (!•'. Uppenborn's). Illus-

trated -- -- 291
Arc Lamp, A new (Maxim Weston) 295

Bailey, Death of Jackson,. 32

Baltimore & Ohio Reminiscence, with portrait of Rob-
ert Garrett, A. 232

Baltimore & Ohio Telegraph Co., The Last of the 195
Batteries, Chloride of Silver Medical (Elektron

JManfg. Co.) Ilustrated 279, 280
Battery, An Alarm for a Secor.diry 299
Battery, A new Cautery, (Mcintosh Galvanic and Far-

adic Battery Co ) I lustrated 195
Battery, The Desmazures Secondary 291, 292
Battery, Warner Testing (Western Electric Co.)

Illustrated iii

Bell, A Repeating (H. B Cox). Illustrated 221
Bell Cord done away with, The ,. 231
Belting, An Electrician's views on (Force Bain)_ ig

Belting for High Speed Machinery, Leather Link, by
Chas. L. Ireson. Illustrated 198,199

Bending Tests of Line Wire, by Dr. Waldo (National
Electric Light Association) 94

Bidwell Conduit System, The. Illustrated. 39
Boiler Tests, Tubular (Woodbury Engine Co.) 136, 137
Boston Electric Club 1S4
Brakes, Electricity applied to Air 9
Brake, Ries' Electric Railway. Illustrated 44
Brake Tests The Waldumer Electric. Illustrated, 280, 281

Cable Car's Mishap, A
Cable, Grappling an Ocean — 298.

Cable in a Creosoted Box _.

Cables of the World
Cable. The Australian

Cables, Method of Making (Western Electric Co.)
Illustrated

Cables, Theory of Telephone, by W. R. Patterson.

Illustrated 40, 53,

Cables, Theory of Telephone, by Dr. V. Wietlisbach.

Illustrated 5, 19, 28, 127. 141, 153, 237. 258,

Cabling. Recent Improvements in Apparatus for Ocean,
by Chas. Cuttriss. Illustrated 261.262,

Campbell, Priority of Invention for

Carbon Combination,. 5, 18. 30,
Carbon Suit, In Defense of the

Chicago Arc Light & Power Co. Station
Chicago E ectric Club 7, 32,

106, 125. 147, 177, 1S3 195, 196, 210, 237, 255,
Chicago Fire Alarm System.
Chicago's Bridge Nuisance and Remedy
Chicago's Electric Light Plant __ 38,
Cellulose for Galvanic Batteries

Chemical Reaction. The Electricity of

Clock and Automatic Guest Call combined (Harford
Electrical Co.) Illustrated

Clock, Thomas' Electrical Alarm. Illustrated

Clutches, The Hill Friction. Illustrated

Combination Sets, New (Globe Electric to.) Illus-

trated ..243, 257,
Condensing Rain
Conductors, Theory of Telephone, by Dr. V. Wietlis-

bach 5, 19, 28. 127. 141, 153. 237. 258,
Conduit, A Sealed, by W. E. Irish. Illustrated.. 294,
Conduit, The Ries Combination. Illustrated 172,
Conduit System, The Bidwell. Illustrated

Consolidated Electric Light Co
Cook County Hospital Plant (United States Electric

Lighting Co) Illustrated 25
Coulomb Meter, by Prof. G. F rbes. Illustrated.

17S, 202, 203,
Coupling of Dynamos on the same External Circuit,

by C. C. Haskins. Illustrated 255, 256,
Current Regulation, Automatic, by E. P. Warner, 201,

Current Regulator, Bailey's (Law Telephone Co.)
Illustrated _

Currents. Electrical Measurement of Medical. Illus-

1 rated .

Currents, Peculiarities of Electric, by C. C. Haskins,
123. 124.
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Dangers to Human Life from Electricity, by F, B.

Badt 104, 105
Death by Electricity -- 76

Discharge of Electricity through Gases 113
Dynamite (iun, A Remarkable 178
Dynamo Edison's Pyro-Magnetic 102
Dynamos, Constant Current (Trotter's). Illustrated. 231
Dynamo. New Double (Mcintosh Galvanic ..^ Faradic

Battery Co.) Illustrated 135, 136
Dynamo Regulator. Geibel's 65
Dynamos, l''ormula for Self-Regulating 190
Dynamos from Lightning, Protection of, by Elmer

A. Sperry. Illustrated 147, 14S, 149
Dynamos in Multiple Arc. Compound Wound 295
Dynamos, Operation of, by H. Ward Leonard 28
Dynamos, Practical Directions for Winding Magnets

for, by Carl Hering (The Book Table) 52
Dynamos. Regulator for 51
Dynamos, Siemen's New Ring. Illustrated '

[g, 50

Earth Plate, A New Form of 267
Edison Projects _ 149
Education in Japan, Higher, by K. Sawai 244, 245
Effect of Electric Light Induction on Telephono W'ires,

The, by B. E. Sunny 233, 234, 235
Effect of Electric Light on Libraries 107
Electrical Contacts, Reinforcing... 187
Electrical Distribution by Alternating Currents and

Transformers 126, 127, 138, 139
Electrical Education, by E. R. Weeks (National Elec-

tric Light Association) gi
Electrical Engineering Department of Cornell Vn\-

versity .226, 227
Electrical Problems. Illustrated 41, 187, 249, 250
Electric Dice Table, An 294
Electric Experience of a Panama Farmer. . _ 17

Electricians, Successful 20S
Electric Induction and Transformers for Electrical

Distribution 14
Electricity and Meteorology 297. 298
Electricity as a Mode of Motion, by Dr. P. Atkinson. 7, 43
Electricity as a Motive Power, by William Wliarton,

jr. (Street Railway Convention).. 213. 214, 215
Electricity, Death by... 76

Electricity. Different Kinds of . 14
Electricity in the Mining Field _ 5g
Electricity, New Uses of 21

Electricity, .Steam, Cable, or Horse Power. .238, 239, 240
Electric Light and Telephone under Water, The. Il-

lustrated 221
Electric Light Association, National, Proceedings of. 81

Officers . 81

Constitution 94
Electric Light Companies should Distribute and Sell

Power, Why, by J. L. Barclay --I72, 173
Electric Light in Germany, The. 268
Electric Light in the Orient, The 118

Electric Light Outfit of the New Government Cruis-

ers, by Lt. J. B- Murdock, (National Electric

Light Association) 91, 92, 93
Electric Light, Portable 50
Electric Light Stations in Paris 39
Electric Lighting, Cost of Domestic, by Sir David

Salomons -- 210, 225, 226
Electric Lighting, Ft. Wayne Jenney Co., Incandes-

cent system. Illustrated 13, 52
Electric Lighting from Car Wheels iii

Electric Lighting, Incandescent z/s. Gas 16

Electric Lighting, Elements of, by Philip Atkinson,

Ph. D. Illustrated.

The Dynamo:

—

Armatures, Closed Circuit and Open Circuit Arma-
tures, Commutators, Brushes, Field Magnets 3

Mode of Action, Difference of Potential, Re-
versed Currents, Commutation 15, 31
Shunt Dynamos .. 55
Alternate Current Dynamos 65

Siemens- Halske, Gordon 75
Westinghouse igg, 211

Constant Current Dynamos.

—

Edison 107
Weston .- 107, 117

Sperry _ 129
Brush _- 13S

Thomson-Houston _. 151, 175
"Western Electric 175
Ball ._ 186

Mather 1S6, 187
Van Depoele .. _. igg

Jenney 211
Hochhausen. — — 211, 223
Wood... ..235,317

Electric Terms and Units:
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Potential, Electromotive Force, Resistance, Cur-
rent 244

Induction 259, 273
Conductivity and Insulation, Quantity and

Intensity 273
The Volt, Ohm, Ampere, Ampere-Hour 286

The Coulomb. I*arad, Microfarad, The Watt.
Electric Horse Power, Joule.. 2S6.

Electric Measurement:—The Potential Indicator,

The Deprez-Carpenlier Voltmeter, Deprez-
Carpentier Ammeter
Ayrton & Perry's Ammeter and Voltmeter
Ayrton & Perry's Spring Voltmeters and Am-
meters 316,

United States Electric Lighting Co. 's Ammeter,
The Western Electric Co.'s Ammeter

Electric Lighting in Italy 317,
Eiectricus. The Gymnotus ...

Electric Cloth Lining, The Wallace, (The Electrical

Protective Supply Co .) Illustrated 315,
Electro- Deposition of Iridium .

Electrometer, Carpenlier's

Electro-C)pt;cal Phenomena
Electrophorus, How to make _,

Electro-Plating Flowers
Electrb-l'lating the Dead,..
Engine Catechism, Steam, bv Robert Grimshaw, M.

E. (The Book Table) .'

Engine, Electric Light (Woodbury Engine Company
Illustrated.) '

Engine, Erection, Operation, and Principles of, by
Ed. F. Williams Illustrated .

Engine, Estes Automatic Cut-off. Illustrated

Engines, Russell & Co 's Automatic. Illustrated. .246,
Engine, The Woolley Magnet. c. Illustrated

Engine, Williams' Compound. Illustrated ... 20
England's Telegraph System
Evolution of Inventions.
Execution by Electricity

Exposition. The Chicago

287

297
316

317
317
317
318

45

316

93
54

268

42
221

29

285
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33

247
263

29
135

Fire A'arm, A French Automatic 240
Fire Alarm Boxes, Electric. (United States Electric

Fire Alaim Co.) Illustrated 185
Fire D> partment. The Eh ciric Light for a ... 219
Fire Loss, The National 125
Fishing Rods, Electric 324
F'orida Electrical Society, The. 280
Flowers, Electro-plating 22

r

Force, A Supposed New 61

Galvanic Batieries, Improvement in 61
Galvanic Cell, A New Standard 33
Gas and Electricity -. 238
Gas Light, Welsbach Incandescent "

51
Gas upon Libraries, Effect of 185
Generator, A Human Electric 125
Gill, Death of John M 183
Girl, The American Electric, by J. H. Stedman .. 324
Graphophone, The 65
Guarding Moldering Bones 34

Hanger Arc Light, Adjustable (Western Electric Co.)

Illustrated.- - 123
Heater, Purifier and Pump Combined. Illustrated

234, 235
Height and Distribution of Electric Lamps ior Illum-

ination, The Proper, by F. B. Badt. Illustrated

-- ^ --270; 271
Holland, Death of A. C --- 22

Ignition of Fuel by Electricity 37, 38
Illumination, The Proper Height and Distribution of

Electric Lamps for, by F. B. Badt. Illustrated

270. 271
Induction Apparatus, The Palmer, Illustrated 210
Induction Coil, Phenomena of Retardation in the, by

William Stanley, jr., and Discussion. Illustrated

- 292, 293, 294, 310, 311
Insulation and Installation, Pioper, by Prof. J. P.

Barrett 150, 151
Iridium, Electro-Deposition of 73
Iron, Electro-Deposition of. 130
Isle of May Lighthouse Installation 114

Lamp Lighting Schedule—Moonlight System ^"324

Lamp, Settle's Electric Miners' 115
Lamps, Incandescent—A Note on the Conductivity of

Glass, by Nelson K. Cherrill 312
Lamps, New Series Incandescent (Thomson-Houston

Electric Co.) Illustrated 2

Lamps, Recent Tests of Incandescent (Vitrite &
Luminoid Co. Illustrated 74, 75

Lathe. Nicholson & W aterman's New Engine. Illus-

trated 316
Launch, An Electric 232
Leyden Jar, How to Make 22

Lighting Factories by Electricity, Cost of 323
Lightning 53. 64
L'ghming, Casua'ties by 40
Lightning Ccnduct( r's Proleciicn, Radius of a 54

24142



Lightning, Pr ilec'ion of Dynarms from, by E mer A.
Sperry. lUuslraled 147. 145, 149

Lithanode 209
Lubricator, The Detroit. lUus'ra'ed 34

Magnetism, A New Experiment in 324
Magnetism in Watches, and its Control, by C. K.

Giles. Illustrated -'282, 2S3, 285
Magnetism in Watches, by C. C. Haskins.^219, 220, 221

Magnetism in Watches, by Lieut. F. W. Toppan 62
Magnetism in Time-Pieces, by E. Sordet. 250
Measurement of Engine and Dynamo Speed, by H. S.

Carhart. Illustrated — 115

Mexico's Progress 118

Microphone, A New German (Jenisch & Boehmer )

Illustrated 196
Microphone, The Mix and Genest. Illustrated 126
Microphone Receiver, A New 55
Motor, The Card Electric. Illustrated 2ig, 220
Motor, The Chicago Induction (Mcintosh Galvanic &

Faradic Battery Co.) Illustrated — 147
Motor, The Cleveland Electric Motor Co 's. Illus-

trated .-59, 60
Motor, Force Bain's Electric. Illustrated. - 171
Motor, The Keely. _ 307
Motor and the Derrick, The, (Sprague Electric Motor

Co) Illustrated. __ 255
Motor Arrangement, The Weis. Illustrated 137
Motors Electric, vs. Steam Engines, by C M. Barclay 187
Motors for Electric Lighting, Competition of 130, 131
Motors for the Spanish Navy, Electric 295

National Electric Light Convention, Proceedings of

77, 7S, St—100
New York's Electrical Board of Control -60, 73
New York Electrical Society Exhibition 11

New York Electric Club _ 275
New York. Electric Lighting of 139
Northern Lights, The 31

Overhead Conductor Electric Railway Co., The 312
Overhead Wires in New York 51

Patents, Electrical, Issued in the United States

36. 47, 48, 58, 70, opp. p. 80, no, 122. 134, 146.

158, 170, 182, 194, 206, 218, 230, 242, 254, 266.

27S, 290, 302, 314,
Patents, Incandescent Lamp 309, 310
Patent Law, Revision of 207, 208
Patent Law, Revision of, by Arthur Steuart, and Dis-

cussion .__ 309, 321, 322. 323
Patent Legislation, Report of Legal Committee on

(National Electric Light Association.) ,. 82
Patent Office Reform, For 237, 238
Phonophore, The iS
Phonograph, Edison's New -.246, 247. 267
Photographers, The Card Retouching Machine for.

Illustrated 233
Photography by Lightning, Instances of. _ 139
Plants, Report of Committee on Proper Installation

ani Construction of. (National Electric Light
Association) 86, 87

Police Patrol System (Police Telephone & Signal Co.)
Illustrated 16,17

Protection of Dynamos from Lightning, by Elmer A.
Sperry. Illustrated -I47, 148, 149

Pryor, Death of Thomas 66
Pumping in Collieries, Electric, by Frank Hrain._3i5, 316
Push Buttons, New Styles of (Electrical Supply Co.)

Illustrated 5 I

Push Buttons, New Styles of (Central Electric Co.)

Illustrated 196

Kailway, An Electric — 50
Railway, Detroit Electric Street 60
Railway, Newcastle Exhibition Electric _ 62

"Railway, Scranton's Elec'.ric Street 45
Railway, The Bidwell Elevated Electric. Illustrated 303
Railway Brake, Ries' Electric Illustrated _ 44
Railway Car, Electric Lighting of (Electrical Accu-

mulator Co.) Illustrated 207, 208

Railway Crossings. Electric Alarm for (Pennsylva-

nia Steel Co.) Illustrated--..- 197
Railways, Cost of Running Electric (C. J. Van

Depoele) _ 60
Railways, A Time System for 38

Railway System, A New Electric, by W. E. Irish.

Illustrated— . -294, 295
Railway Systems, Revolutionizing 71, 72
Railway Train, The Presidential. Illustrated 159
Railway Trains. Electrical Device for Controlling.

Illustrated 113. 142
Railway Trains, Electric Lighting of._ 33
Regulator, Electric Compensating (AbellancJ (.iifford.)

Illustrated 29
Resistance Box, The Edison 285
Royalty on a Railway Train __ 2S
Rubber not Always a Non-Conductcr 207

Safe Lock, an Electric _ 195
Salutatory 6

St. Joseph Electric Club _._ 231
Selenium 125
Shocks from Alternate and Direct Currents, by T.

Carpenter Smith __ 154
Spagnoletti's Locking Apparatus 66
Standard of Light, The Melting Platinum 117
Storage Batteries and Electrical Distribution, by Ran-

kin Kennedy ._ 31S
Storage Batteries for Electric Locomoiion, by A.

Reckenzaun, C, E. (National Electric Light As-
sociation) -96, 97

Storage Battery, a Large 139
Storage Battery on a Street Car 33
Storage Battery. Present Status of, by C. O. Mailloux,

(National Electric Light Association) 95, 96
Storage Battery, Temporary Installation of 115
Storage Battery, The Woodward 115
Stove, an Electric (Barrett and Mehren). Illustrated. _ 267
Street Car Run by a Storage Battery, A 126
Street Cars, Electric 39
Street Cars, Electric—with Special Reference to .Meth-

ods of Gearing, by A. Reckenzaun, C. E-

-.'i.S9> 160, 177, 189, 190
Street Railway Convention 213, 214, 215
Street Railway, Detroit's Electric _ 60
Street Railway, Los Angeles 114
Street_Railway, Scranlon's Electric 45
Street Railways, Electric (Van Depoele's 'System at

Binghamton, N. Y., and Lima, O) Illustrated,

--- 124, 125
Street Railways Indorsed, Electric. _- _ 25..

Street Railway Sys era. The Van Depoele (Street Rail-

way Convention) __. 215
Subway in Minneapolis. A .. 222
Switch, A Porcelain Electric Light (Dorman & Smith).

Illustrated _- 209
Switch-Board, An Electric Light (Western Electric

Co.) Illustrated 1S4

Tachometers and Tachographs, by F. B. Badt. Illus-

trated .

Talking Boxes that Talked (Dr. S- D. Cushman's.)
Illustrated _

Target, An Electric 173,
Telautograph. Prof. Gray's 2,

Telegraph. A Government, 274,
Telegraph in Mexico, The ; 274,
Telegraphers, EngHsh
Telegraphing to Moving Trains by C. li. Rudd.

Illustrated -^
269,

Telegraph Key, A New (A. B. Lyman). Illustrated-

Telegraph Lines, Cost of 208,
Telegraph Lines, Important Private

Telegraph Superintendents and Operators
Telegraphy. Long Distance
Telegraphy, Synchronous Multiplex ',

Telephone, A Long Distance -.

Telephone, A Mechanical (A. B. Lyman). Illustrated.

-

Telephone, A Portable

Telephone, A Sea
Telephone Bridge. Illustrated

Telephone Concession in China, 115, 124,135, 1S3, 1S4,

Telephone, Dr. Blake's Sea- -

Telephone, Irish's Electro-Thermal Recording. Illus-

trated

Telephone. Newspaper Reports by
Telephone Siren

Telephone, Theory of the

Telephone Exchange Association, Proceedings of Na-
tional -

Secretary's Report

245
209
1S5

56
126
112

63

245
66
60
208
226

174
186

39
55

160
160

Officers 161
Statistics 162, 163, 165

Telephones, Licensing _. 34
Telephone Statistics 7, 162, 163. 165
Telephone System for Large Buildings, A (Western

Electric Co.) Illustrated .__ i, 2

Telephone Work, Notes on- Long Distance, by E. J.
Hall, jr. (National Telephone Exch-ange Associa-
tions) 161

Telephony. Long Distance .- 243
Telephony. Multiplex 154
Telephony, Ocean, by Thos. D. Lockwood 263, 264
Telephony, Practical, by Thos. D, Lockwood. Illus-

trated -

The Lightning Arrester 249
The Signal Bell 2S5. 286
The Catling Generator 318. 319

Telephony, Ten Years Progress in Practical, by Thos.
D Lockwood, (National Telephone Exchange
Association) 165, j 66

Turbo-Electric Generator, The 324
Temperature Regulation, Automatic, by Georj.e H.

Bliss. Illustrated 303, 304, 305, 306
Tempering Steel with Electricity 30
Theater Fires, The Prevention of , 127
Theater, fhe First Electrically Lighted 124
Ticker Quotations and the Law 135
Torpedo Fish, Studies of.- . 1S4
-Tower. Collapse of 245
Tower System, New Orleans' (Star Iron Tower Co.) 60
I'ractive Adhesion, Increasing. Elias E. Ries 106
Trains, Electrical Device for Controlling. Illus-

trated 113, 142
Transfer Table, The First Electric (Sprague Electric

Motor Co,) Illlustrated 306, 307
Transformers, Paris & Scott's Continuous Current. 250, 251
Transmission of Energy 154
Transmitting Sound in Water 29
Traveling, Luxury of Modern ~

9
Traveling Platform for Exhibitiois - 112
TurnbuU's Telephone Trouble 142
Type setting by Telegraph- 112
Type Setting Machine, An Electrical - 2S0
Typo, Telegrapher, Astronomer—James Craig Watson 34

Underground Wires 49
Underground Wires in Chicago, by B. E. Sunny 273, 274
Underground and Aerial Cables, Chicago, by B. E.

Sunny(National Telephone Exchange Association) 16S
Underground Work, by W. E Sargent, 1 National

Telephone Exchange Association) 167, 16S

Unworked Terri ory, by C. C. Plaskins .. 26

Vienna Central Lighting Station. Illustrated loi, 102

Voltaic Element, with Movable Plates. A 227
Voltameter and Its Uses, The Silver, by Prof II. S.

Carhart. Illustrated 27
Voltmeter, New Ampere and, (F. Uppenborn). Illus-

trated 291
Voltmeter, The Wirt (Electrical Supply Co.) Illus-

trated 61

Voltmeters, The Cardew and Evershed (Vitrite iN;

Luminoid Co.) Illustrated 103

Warfare, Submarine — 1S6
War-ship, A Monster 1S4

Watches, Demagnetization of 21

Watch, The Tipsy, by C. K. Giles 21

Watson, James Craig—Typo, Telegrapher, Astron-

omer ,- 34
We'ding and Tempering by Electricity, Elias E. Ries 171
Welding Apparatus. The Benardoz and O szewsky.. 287
Welding, Benardoz' Method of Electric 62
Welding, Electric, by Prof. Elihu Thomson 52
Western Electric Co.'s Addit on 66
Western Union Telegraph Co's Business -267, 268
Whistle, An Electro-Mechanical (H. B. ("ox). Illus-

trated. ..--- 183
Wire Gauoe, Report of Committee on, (National

Electrical Light Association). _ 84, 89, 95
Wire, Millimetrical Measurement of, by F. R. Welles 4
Wires, Report of Committee on Proper Insulation of

(National Electric Light Association). . . 86, 87
Wire, Silicon-Bronze, by Dr. Waldo (National

Electric Light Association). -. 94
Wiring, Diagram for 222
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THE UNITED CARBON COMPANIES,
THIS ORGANIZATION INCLUDES A.I^L, THE OLD AND LEADING MANUFACTURERS OF

Carbon Points and Plates
IN THE UNITED STATES.

With this United Knowledge and Experience we are enabled to furnish SUPERIOR CARBON
POINTS, adapted to the different systems, at Fair and Just Prices to the Consumers and IVIanu-
facturers.

Orders promptly and carefully executed.

THE UNITED CARBON COMPANIES,
Office, Rooms 90 and 91 Wilshire Building, CLE-STELJLlSrD, OHIO.

PAYNE AUTOMATIC ENGINE.
B. W. PAYNE & SON, Manufacturers, Elmira, New York.

A PERFECT ENGINE
FOR

Electric Lighting.

BOILER SHAFTING.

SPECIAL MACHINERY.

..^>U^ M WESTERN DEPARTMENT:

|| No. 10 S. Canal St.

CHICAGO.

H. S. WALKER, MANAGER.

TELEPHONE 4024.

Dakiel W. MARMOtr, President.
Addison H. Nordykh, Ylce-Presldent.

Chakles D, Jenmey, Electrician. Brainaed EonisoN, Secretary. .

Alios K. BOLLOWELL, Treasurer

Jenney Electric Company,
Sole Owners of all the Patents and Inventions of Charles D. Jenney (known as the Jenney System) and Sole Owners and Manufacturers of his

Improved Oynamo, [amp $
Electric |I|otor.

In all desirable features of Arc and Incandescent Lighting
the Jenney Sysrem leads. Simple, durable, economical,
steady, brilliant and penetrating. In these easentlals It chal-
lenges comparison.

Estimates Promptly Furnished for Erecting Electric Lighting
Plants for Cities, Companies or Individuals.

Prices Furnished for the Jenney Arc or Incan-
descent Systems, or for both combined.

The Jenney Arc-Incandescent Dynamos are self-regulating,
and permit the turning on and off of one or all of the Lamps
at will.

This Compamj gives special aUe?iti07i to furnishing Mills,
Shops^ Factories, etc., toith Individual Plants.^ SEHD FDH mnvu wmmm m descbieine the sksteh.-^

OFFICE AND WOEKS:

Cor. Eentack? Ats. and Iiloriis St. !sdianaiioli8,!ni
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SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

Electric Arc-Lighting

This Company was given tine only Goid Medal awarded at tlie International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS
AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

FOR DIRECT LOW TENSION

These dynamos are automatic in their regulation and will maintain a uniform light, with all or any portion of the h'ghts in circuit,

maintain its candle power during its guaranteed life. Every requisite for the most perfect system of

Incandescent Electric Lighting, at prices which insure a profitable investment to the purchaser.

Incandescent Lamps and Appliances for Incandescent Lighting.

Our lamp will not blacken, and will
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0)This company also manufacture Electric Motors of all sizes for tine transmission

of power. Plans and estimates furnished for all kinds of Arc and
Incandescent Lighting.

THE THOMSON-HOUSTON ELECTRIC CO.,
<«« offices: •»•»

Eastern, 178 Devonshire St., BOSTON. Western, Pullman Building, CHICAGO, ILL.
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^LECTRIC JylGHT (^O.

6 Broad Street, f(ew Ybrl^.

1 85 DEARBORN STREET, CHICAGO.

EDISON UNITED MFG. CO.

65 Fifth Ave., New York.

i85 DEARBORN STREET, CHICAGO.
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REYNOLDS' IMPROVED CORLISS.
THE IDEAL ENGINE FOR ELECTRIC LIGHT WORK.

LlnEquBlEd fnr CIdsg REgulatinn
AND

ECONOMY OF FUEL.

Write for our Catalogue and Circular

giving List of Users.

-SOLE BUILDERS-

We refer to tlie following electric Hglit plants now using the Reynolds' Corliss:

Brush Electric Llglit and Power Co., Cleveland, O.
Edison Electric Light and Power Co., Roctford, 111.

Syracuse Electric Light Co., Syracase^ N. Y.
Louisiana Electric Llglit and Power Co., New Orleans, La., tliree engines.
Badger Illuminating Co., Milwaukee, Wis., two engines.
West Side Power Co.. Minneapolis. Minn., four engines.
Louisville Electric Light Co., Louisville, Ky.
La Crosse Brush Electric Light and Power Co., La Crosse, Wis.
C, M. & St. P. R. R., Milwaukee, Wis.
Mcnonninee Mining Co., Iron Mountain, Mich.
West Hold. Minneapolis, Minn.
Plankiuton House, Milwaokee, Wis.

N. W. Mutual Life Insurance Co., Milwaukee, Wis.
J. V. Farwell & Co.. Chicago, 111.

Chas. H. Slack, Chicago, 111.

Mandel Brothers, Chicago, 111.

C. Boetcher, Leadvllle, Col.

Omaha Thomson-Houston Electric Light Co., Omaha, Neb.
Thomson-Houston Electric Co., Racine, Wis.
Sioux Falls Electric Light and Power Co., Sioux Falls, Dakota.
Electric and Water Supply Co., Nelllsville, Wis.

EDW. p. ALLIS & CO., Reliance Works, Milwaukee, Wis.
CHICAGO BRANCH: 4S South Canal Street.

Forest City Electric Works,
MANUFACTURERS OF

Cleveland's Electric Light Cut-outs,

GANG SWITCHES, FROM 5 TO 40 AWIPORES.
Vil-JiH

Quick Make and Break Uncontrolled by the Handle.

Correspondence Solicited with Electric Light Companies.

W. B. CLEVELAND, proprietor,

26 S. Water Street, CLEVELAND, O
aiLEs Aisrxi-iwtjLGiNrExic shield for ISTAXCIIES.
Office of Van Depoele Electric M'fg. Co.

Chicago, Feb. i6. 1886.

Anti-Magnetic Shield & Watch Case Co.
GentUvien .'-Your Anti-Magnetic Shield

for watches cannot be over-estimated. It

is now very near eight months that I have
worn my watch, and to-day it is (without

correcting time) about one minute slow.

Considering the fact that I am every day
near dynamo electric machines in our

regular business, the test could not be

harder. I could never have believed it

before that protection was so complete.

In this age of electricity, not only electri

cians, but everyone who needs the correct

time, should have the Anti-Magnetic
Shield. A good deal of practical utility

as well as pleasure, can be derived from a

good time-keeper. At present, I look

upon a watch without a shield as a thing

incomplete, and so it is.

Very Respectfully,

CHAS. J. VAN DEPOELE.
Electrician, V. D. P. E. M. Cc

Sure protection from all Electrical anci Magnetic dlaturljances,

Send for descriptive circular.

" * * * I have no hesitation in saying
that I believe the shield would perfectly

protect the watch against any magnetic
influence to which it is likely to be ex-

posed by being worn in the vicinity of a
dynamo machine.
The plan you have adopted of placing

the watch movement inside a closed box
of this magnetic material, is based on true

scientific principles, and is the only plan
I know tliat could succeed.

WM. A. ANTHONY,
Prof. Phs. Dept., Cornell University.

The application of Anti-Magnetic
Shields to pocket time-pieces promises to

be of very great importance to horologists

and watchmakers; it will render operative

the fine adjustmentsand mechanisms which
hitherto have been made almost nil and
inoperative on account of their suscepti-

bility to the all-pervading magnetic in-

fluence. AMERICAN WATCH CO.,

Waltham, Mass.

GILES BROS. & CO., 103 State Street, CHICAGO.

NEW • YORK SAFETY STEAM POWER * CO.
BUILDERS OF HIGH QDADE 3ELF-C0KTAINBD

AUTOMATIC

Qjt - Off ^^^(Ji^es,

SPECIALLY ADAPTED FOR KUNNING

IlECTRIC « ilGHTS

And other duty requiring close

regulation of speed.

ADVANTAGES :

Greai strength without excessive weight,

Small space required.

Simplicity of construction.

Accessibility of all parts.

ESTIMATES CHEERFULLY FURNISHED.

AVcsteru Ofllcc aud AVarerooms:

64 & 66 i. iAN./lL ix.,

CHICAGO., ILLS.

WM. A. HAMMETT, Mgr.
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Jl?^ ^I^Qtrical Supply <^o.

I

I

f|liii m piiiiiiimipi
. Ellll 1 piIIIIiiBiiiii

(FACTORY, ANSONIA, CONN.

r
; MANUFACTURERS OF

rz

Hi

Elec^^rical

Goods
OF EVERY DESCRIPTION.

/^99iJ9gator5,-

E. S. CO. TEST SET No. 1.

WIRES,

Conductor Cords,

CABLES.

AMMETERS,

Testing

In^lrumeiil!^,

VOLTMETERS.

I/VR/TE FOR QUOTATIONS.

WIRT VOLTMETER.

171 RANDOLPH STREET, CHICAGO
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-^-^{J}estern

^LECTRic (Company,
Electrical Supplies and Apparatus.

TH E

BEST
AT^

BOTTOM

PRICES, f

/T\or5^ I95trufrie9t5,

Battery,

[\t)(^ U/ir<^, l95ijlat(^d U/ir<^5,

Cable,
Any Size and for any Situation.

DIRECTIONS

fleCLANCHE'sATTERV

ELECTRIC LIGHTING APPARATUS,

TESTING INSTRUiVlENTS,

Telephone Apparatus,

jistrict Telegraph Apparatus.

Address:

Western Electric Company,

CHICAGO. NEW YORK. LONDON. ANTWERP.
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Telephone System for Large Buildings.

In many public and other large buildings, such

as state houses, city halls, court houses, asylums,

manufactories, wholesale stores, and hotels, a

telephone system whereby departments, rooms or

floors, can be connected one with another, with-

out having to call upon a third party to make the

connection, is often very desirable; not only de-

sirable, but verv important and necessary. The
Western Electric company of Chicago, are

furnishing such a system. Their factory on
Clinton street, is equipped with an outfit of six

stations. The city hall in Chicago, has an out-

fit of twelve stations. These two places have
used the system for over a year and a half.

The offices of the Union Pacific railway com-
pany at Omaha, were fitted up last fall with

si.\teen stations, and recently they have ordered

another outfit of eleven stations.

Almost any number of stations can be pro-

vided for. It is not necessary to fully equip

a building at first; two or more stations can

be put in, and others added as they are

needed. It is necessary, however, to know
how many stations will ultimately be wanted

outfits when the equipment is complete; one of

which is the battery or calling wire, and the other

is the common return wire. Each station outfit

(Fig. 2) consists of a vibrating call bell, a number
of plug sockets with calling springs attached, a

battery bo.\, and the telephone and transmitter.

A cord and plug hang at the right side for con-
necting the telephone to either of the other

telephones by means of the sockets mentioned.
" To use the system," quoting the directions

of the manufacturers to users, "if your own bell

rings, all you have to do is to take the telephone
from the hook and answer the call. If you want
to call another party, you take the plug that

hangs at the right-hand side and insert it in the

socket of the number you want, and then push
the spring of the same socket, which will ring

the bell of the party wanted. Before pressing

the spring, however, it will be well for you to

listen in your telephone to learn whether that

party is using his telephone or not. If he is not,

you will hear the vibrations of his bell caused by
the breaking of the battery circuit by his bell.

If you do not hear this vibratory sound, or if

you hear him talking, you will know that his line

is busy and that you must keep out a little while.

times two persons may be talking and may want
to consult a third who is in some other part of

the building. They can call him up and the

three can talk together.

This system can be connected to the city ex-

exchange if there is one of its instruments in the

building, so that either of the rooms could be
connected with one of the city subscribers, or a

city subscriber could call and talk to one of the

telephones in the building.

The diagram (Fig. i) represents an outfit con-
sisting of ten stations. A, A and A., are three

station outfits. B is a diagram of the circuits of

one of the stations. C is a twelve-wire cable,

ten of the wires being line wires, one the battery

wire, and the other the common return or ground
wire. D is the calling battery. There is one
bell or telephone outfit connected to each line,

the other end of the line remaining open, as an
examination of the diagram will show. When a

plug is inserted in one of the sockets, a metallic

circuit is established taking in the two telephones.

Pressing any one of the calling springs rings the

bell connected to the line bearing the same
number as the spring pressed, whether the plug

is inserted in the socket or not.

Fig. -Telephone System for Large Buildings.

in any one building, so that the growth may be
provided for in the constitiction of the apparatus.

The accompanying diagram (Fig. i) illustrates

the system. A cable containing as many wires

as will ever be needed, is run through all the

rooms of the building that are to be connected,

and each station outfit is connected to the main
cable by a branch cable. There are two more
wires in this cable than the number of station

When you are through talking, pull out the plug

and hang up your telephone."

The system is so arranged that all the tele

phones can be in use at the same time. For
instance, if there are twelve stations and i and 7

are talking together, 2 and 8, 3 and 9, 4 and 10,

5 and 11, 6 and 12, or any other combination can

be made, and all the couples can carry on their

respective conversations at the same time. Some-

Professor Barrett's Plan Adopted.

The plan of Professor Barrett, city electrician

of Chicago, of connecting the bridges by tele-

phones and described in an interview on the

second page of this number, was adopted in part

at any rate, at a meeting of the city council Mon-
day evening, June 27th. The details will be

given hereafter.
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A Remedy for the Bridge Nuisance.

Early last month Mayor Roche of Chicago
sent a communication to the city council referring

to the "bridge nuisance " and suggesting that

main bridges be opened from 12 o'clock midnight
until six o'clock in the morning during the sea-

son of navigation, and that four bridges at Clark,

Madison, Adams and Twelfth streets be closed at

intervals of an hour for three or five minutes, if

necessary, for the crossing of street cars, vehicles

and pedestrians. With the communication was
submitted an estimate by Prof. J. P. Barrett, city

electrician, for lighting the bridges and viaducts

of the river by electricity. The electrician pro-

posed to establish the plant in the pumping house
at the foot of Washington street, using an en-

gine and boiler of 125 horse power, four thirty-

light dynamos and 100 double carbon arc lamps.
He would use ten miles of number 5 armored
cable and would drop it into the river from the

line of docks on both sides with loops running to

bridge approaches on both sides of the river, the
cable coming up on each side of the approaches,
to be protected in iron pipes. The cost was fig-

ured as follows: Dynamos and lamps, $9,350;
engine and boiler, with pumps, heater, steam con-
nection and foundation, $4,000; cable, ready for

attachment to dynamos, including labor, estimat-
ing on a distance of ten miles, $26,400; new
building for the plant, including a smoke stack,

$8,000,—a total of $47,750, with everything ready
for operation. The cost of operation, with six

per cent, added for interest on the investment,
was figured at $101.65 per lamp per night every
night in the year, which was stated to be about

43 per cent, less for all-night lighting than any
city in the country.

Of course, the vessel men have taken strong
exception to a plan that would deprive them of
the run of the river practically three-fourths of

each day, and have held meetings and written
letters vehemently denouncing the proposition of

the mayor. They call attention to the vast ex-
tent of the vessel trade and declare that if the
proposition is carried into effect it will drive
commerce to other ports. The mayor replies

that in sea port cities where vessel? have to await
the time of the tides, where natural laws limit

the hours of arrival and departure of vessels,

there is no complaint on the part of vessel own-
ers, but hours for arrival and departure are timed
in accordance with those natural laws, and he
argues that the arrival and departure of vessels
at the port of Chicago could be timed to meet
the requirements of city laws. He meets the
point of the magnitude of the vessel interests by
saying that there are at least seven hundred
thousand people in Chicago who are not inter-

ested in lake commerce but who are interested in

the bridge nuisance. The whole matter is in the
hands of a committee under consideration.

In a chat with a Western Electrician rep-
resentative. Prof. Barrett suggested a remedy
which, while very simple, will go far toward mit-
igating the bridge nuisance. " Let the harbor-
master," he said, "act in conjunction with the
bridge tenders. Let him hold a position analo-
gous to that of a train dispatcher on a railroad,
and connect him by telephone to each of the
bridges. Say there are a dozen vessels in the
harbor that wish to tie up at different docks along
the main channel and the north and south chan-
nels. The harbor master arranges the vessels in

line, and all those that wish to go up the south
channel follow each other in rapid succession;
likewise those bound up the north channel or for
docks along the main channel.

" When vessels wish to move down the river the
nearest bridge tender is notified of the destina-
tion, whether to another dock or whether to the
harbor. It may be that two or three vessels in

the south branch are all ready for the clear run
of the river and that on the north branch there
are as many vessels likewise wishing the clear
run of the river. The different bridge tenders
notify the harbor master, and when all are ready
he gives orders for those on the south and north
branches to move simultaneously, timing their
movements so as to move down the main chan-
nel together, thus avoiding the necessity of open-
ing each bridge maybe a half dozen different
times for a half dozen individual vessels."

As stated, this plan is a simple one. It has
the merit of being comparatively inexpensive,

both in the installment of the telephones and the

maintenance of the system. It is not designed

to change the existing ordinances in regard to

vessels passing either way on the river, but only

to reduce the existing circumstances to a system

which will to a degree lessen the nuisance of

bridges, outside of the hours they are now closed

by ordinance, being swung at the bidding and
sweet will of every captain.

Fig. 2.

—

Telephoine System for L.4rge Buildings.

New Series Incandescent Lamp,

The cut shown herewith shows the style of the

new series lamps of the Thomson-Houston
Electric Company. These lamps have been in

use about six months and have given both the

users and the company such satisfaction that spe-

cial efforts to bring them before the public are

warranted.
The company claim for the light great steadi-

ness, and as a glance at the illustration shows the

light is not dissipated upon the ceiling or upper
part of the room but is thoroughly diffused and,
of course, is disposed where it is most needed.

These lamps can be used in arc light circuits

and are provided with a switch and cut-out, the
same as an arc light. The lamps are made 32,

65 and 125 candle-power for 1,200 candle-power
current, and 65 and 125 candle-power for the

2,000 candle-power current. It is claimed that

the amount of effective light secured from one of

the 65 candle-power series lamp is more than
four times that given by one of the ordinary 16

candle-power lights of other systems, and it

follows that the expense of installation is very
much less. The equipment of each light con-

sists of a neat brass pendant, or chandelier, con-
nected to a ceiling board, shade, shade holder,

automatic cut-out, and the whole is ready to be
put into immediate use upon receipt. These
lamps, in connection with the direct system of

incandescence of this company, are especially rec-

ommended for halls, small stores, public buildings,

churches, chapels, and for most commercial pur-

poses where a brilliant and steady light is required

and where it is not economical to install the arc

light. A strong claim for the light is made in that

the series incandescent is the only system of incan-

descent lighting which furnishes over 200 candle-

power per horse power. The lamps can be used
at great distances from the central station, are at-

tractive in appearance, are economical, are sim-

ple and are bound to add much, as their use be-

comes more general, to the popularity they now
enjoy.

Prof. Gray's Telautograph.

Prof. Elisha Gray of Chicago has recently in-

vented an instrument under the above name, and
filed applications for patent in the United States

and various European countries. The instru-

ment, as its name imports, writes automatically at

a distance by means of an electric current so as

to reproduce a fac-simile of what the writer wishes

to transmit, as a message, note, draft, or other

written document, with such perfect accuracy
that the writing and signature can be accepted as

evidence in a court of justice. " Here," said the

professor in the course of a brief interview, "is

the word ' Chicago,' reproduced by this process

on this scrap of paper, which any one familiar

with my writing can recognize at once." As each

line is finished the writer touches a button and
the paper is moved up the proper distance for

the next line as in the typewriter, and all the

movements of pen and paper are reproduced au-

tomatically at the distant station.

The instrument is intended chiefly for local

work, having about the same range as the tele-

phone, so that messages can be transmitted to

different parts of a city, and to out-lying stations

within a radius of about 100 miles. Professor

Gray thinks the device can be adopted to the

duplex method of transmission but not to the

quadruplex. The chief feature of the device is

the plate or instrument on which the writing is

done. No particular kind of pen or pencil is

required, any sharp-pointed instrument answer-

ing the purpose; neither does the paper on which
the writing is done, or on which it is reproduced,

require any special preparation. It is the pres-

sure on the plate which gives the electric impulse,

and moves the tracing point by which the writing

is reproduced; and this tracing point may be an
inked pen or a lead pencil, which is attached to

a movable arm in the receiving instrument at the

other end of the line.

A Cable in a Creosoted Box.

The Chicago Telephone Company is laying a

cable in Madison street from Halsted street to

Ashland avenue, a distance of about a mile,

but the equivalent in single wire is about 250
miles. In laying cables heretofore, the company
has placed them in wooden boxes and filled in

concrete or some similar material to protect them
from mechanical injury. The Madison street

cable is being laid in a creosoted wooden box
just large enough to hold the cable, and no fill-

ing of any kind is put in. The top of the box is

sheeted with quarter-inch iron which will resist

the blow of a pick in the hands of a laborer, who
is unwittingly the source of the greatest injury

to underground cables.

On the south side the company is putting

down a conduit in Calhoun place from LaSalle

street around to the corner of Franklin and
Washington streets, where the new building of

the company is to be located. The conduit will

be made up of sixteen two and one-half inch

wrought iron pipes and each pipe will contain a

200-wire cable. The pipes will be laid in the

trench, boards put on either side to form a mold
for the filling, and concrete will be poured in,

making a solid bed of pipes and concrete about

two feet deep by two feet wide.

Boston has an electric club, recently started.
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The Elements of Electric Lighting.

Number i.

The requisites for tlie production of tlie elec-

tric light are an electric generator, an electric

lamp, and a conductor connecting the generator

and lamp.

The generator must be capable of producing
continuous, steady electric action of sufficient

energy for the required work. It may be either

an ordinary battery, or a dynamo.
From the beginning of the present century

until about 1S67 thi^ battery was the only known
generator capable of producing the electric light;

the electric m.ichine, though capable of powerful

effects, being incapable of producing a continu-

ous electric current. All batteries are not equally

well adapted to this purpose; the Daniell, Le-

clanche, and many others, which are adapted to

various other kinds of electric work, are not suit-

able for the production of the electric light. The
Bunsen battery can be used, and if a light of short

duration only is required, as in surgical examina-
tions or theatrical effects, any good carbon-zinc

battery will answer the purpose But for a strong

light of several hours duration the Grove battery

is superior to all others, 40 to 50 Grove cells be-

ing capable of producing such a light for two or

three hours. From these facts it is ea.sy to see

why electric lighting, though known as early as

1800, was merely a laboratory experiment until

about 1S67, the great expense and labor of re-

newing the fluid in 40 or 50 Grove cells once in

two or three hours being alone sufficient to ren-

der the ordinary use of the light obtained in this

w-ay impracticable, while the no.xious fumes from
such a battery make its use for this purpose

equally impracticable.

The Dynamo.
In 1867 the previous inventions of several

leading electricians culminated in the production

of the dynamo, and the problem of general elec-

tric lighting on an economical basis received a

practical solution, since electricity could now
be generated by mechanical power at far less

cost and in far greater quantity than was possi-

ble or practicable by the chemical process of the

battery.

Without entering into perplexing details, the

essential parts of the dynamo, and its mode of

action- may be 'briefly described. Those parts

are the armature, the field magnets, the commu-
tator and the brushes.

The Armature.—The armature, in its usual

form, consists of a number of coils of copper wire,

wound on an iron ring, which is mounted on an axis

and revolved between the poles of the field

magnets, as shown in Fig. r. The iron ring or

Fig. I.

core of the armature may consist of a number of

iron wire rings, or of flat rings stamped out of

thin sheet iron and placed vertically side by side,

or of thin iron hoops laid over each other. These
should be of the best soft iron and electrically

insulated from each other by varnish, asbestos,

inica or other suitable insulator. Solid iron cores

are objectionable, chiefly on account of becom-
ing heated, and the cores here described are

greatly improved by having an open structure,

so far as practicable, for the free circulation of

air, by which the heating is greatly reduced.

The insulation and composite structure, des-

cribed above, are also important in giving the

electric current its proper normal direction and
preventing the formation of electric eddies which
waste the energy and generate heat, a fault to

which solid cores are especially liable.

The coils shown in the figures are reduced to

a few turns of wire and an open structure, but
those in actual use consist of a number of layers,

closely wound like thread on a spool. The wire

should be as large and the number of turns in

each coil as numerous as practical convenience

will admit, the resistance of the wire to the pas-

sage of the electric current, and the consequent
heating being reduced with increase of size, while
the electric energy increases with the number of

turns; each turn adding its quota to the current
generated. The wire in the coils, and in every
part of the dynamo and its connections through
which an electric current flows, must be covered
with some good insulating material, which will

confine the current to the direction in which it is

designed to flow, and prevent its escape from one
turn to another, or to any object with which the
wire may come in contact.

The Commutator—Figs, i and 2 show that
the ends of the coils connect with cylindric seg-
ments at the axis of the armature: these consti-

tute t!ie commutator or collector whose use will

be fully explained hereafter. Its segments are

of copper or some other suitable metal, as phos-
phor-bronze, or gun-metal; the requisites being
that the metal must be a good conductor, and
not liable to heating or corrosion. They are at-

tached to the axis, and insulated from it and

Fig. 2.

from each other, and of the same number as the

coils; and special provisions are required to pre-

vent the spaces between segments from becoming
clogged with conducting material as copper dust,

or carbonized oil, by which the insulation is re-

duced or suspended.

Closed Circuit and open Circuit Arm-
atures.—In some armatures the coils connect

with each other all around in a closed circuit,

while each one connects also with a separate

segment of the commutator, as shown in Fig. i.

In others they are arranged in pairs on opposite

sides of the ring, each pair being connected with

opposite segments of the commutator, and inde-

pendent of all others as shown in Fig. 2. The
first kind are known as closed circuit armatures,

as in the Gramme dynamo, the second kind as

open circuit armatures as in the Brush dynamo.
The Brushes.—The brushes by which the

electric current is taken up and transferred

through conductors to the lamp are shown in

Fig. 2, in their usual position in contact with the

commutator. They are made of copper, and are

of different styles as shown in Fig. 3, which shows

the underbrushes as viewed from above; the style

at A consisting of two layers of wires soldered

together at the upper end; the one at B of two
broad strips divided as shown for a certain dis-

tance from the lower end; the one at C,- of

several undivided strips of different lengths, over-

lapping each other. Sometimes two of these

styles, as A and B or A and C, are combined in

the same brush. The main object is to obtain

the best contact at numerous points, and to pre-

vent the waste of energy and irregularity caused

by sparking at the points of contact. The brushes

are held in suitable clamps in the position shown
in Figs, I and 2, their free ends pointing in the

direction in which the armature revolves; and a

steady pressure is maintained by their elasticity.

The Field Magnets.—In Fig. i we have

an ideal representation of the field magnets on
each side of the armature, with their pole pieces

partly inclosing it. They may be permanent

steel magnets or electromagnets. Permanent
magnets are suitable only for small hand dynamos.

designed for experimental laboratory work. For
this purpose the permanent magnetism is an
advantage, since there can be no such increase

of force as to prevent the operation of the dynamo
by hand, which might be the case with electro-

magnets. But the low energy of permanent
magnets as compared with electro- magnets, and
their liability to partial loss of magnetism with
age renders them unsuitable for dynamos of the

energy required for the electric light.

The term electro-magnet is used to designate
any magnet having an iron core wound with in-

sulated wire, through which an electric current
may be transmitted; the armature itself is such
a magnet. The core becomes magnetic only
while the current is flowing through the wire;

and its magnetism ceases with the cessation of
the current, leaving only a slight trace known as

residual magnetism, which in dynamos has an im-
portant function, as will be explained hereafter.

The ends of every magnet are technically

termed poles, distinguished respectively as north
and south, by the direction in which a straight

bar magnet points when freely suspended, and
marked N and S. In the dynamo, north and
south poles face each other, and into the space
between them, in which the armature revolves,

lines of magnetic force radiate, constituting what
is technically termed the magnetic field; hence
the magnets are called field magnets. They may
be straight magnets, as shown in Fig. i, a single

north pole facing a single south pole, or horse-

shoe magnets, two north poles facing two south
poles. The core should be of the best soft iron,

either wrought or cast, wrought being preferred.

The pole-pieces, which are considerably wider
than the core, are curved, inclosing a large por-

tion of the armature and confining all the lines

of force, and are placed as close to the armature
as safety of rotation will admit, so as to reduce
the magnetic resistance to its minimum, as the

lines of force traverse the field; the resistance of

the air being immensely greater than that of the

iron core of the armature.

Fig. 3.

Cast iron is often used for pole-pieces, but
wrought iron seems to have the preference ; and
a laminated structure, composed of numerous
thin layers combined, is also recommended; the

object being, as in the armature core, to give the

lines of force their proper direction.

Large wire, well insulated, is as essential for

the winding of the field magnets as for that of

the armature, for the reasons already given; and
a greater body of wire in the central portion of

the magnet than near the ends is recommended,
as giving a more even current, less subject to

sudden fluctuation, which, in an electric light

dynamo, is a very essential point.

June 2ist the house fund of the American In-

stitute of Electrical Engineers had increased to

|4,4IS-

k
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Millimetrical Measurement of Wire.

By F. R. Welles.

The adoption of metric measurement for wires

and sheet metals may be desirable, but it is doubt-

ful if the gauge suggested to the National Elec-

tric Light association will prove to be the right

thing. That gauge is open to the objection that

it reverses the accustomed order of progress from
large to small sizes,.and will thus be confusing to

the mind, at least in its introduction. Then the

differences between the successive numbers are

too small in the large sizes, and too large in the

small sizes. For instance, No. i would be 10-

100 of a millimetre, or 4 mils; No. 2 would be
20-100 (8 mils), and No. 3, 30-100 (12 mils).

The jump from 10 to 20-hundredths (410 8 mils),

and from 20 to 30 (8 to 12 mils), is much too

great. For these three numbers of the proposed
gauge there are 10 numbers of the B. & S. gauge,
and they are all needed. The proposed gauge,
therefore, could not be used for these small sizes,

which must be designated by the numbers of

some other gauge, or else by decimals of an inch

or of a millimetre. In the large sizes, on the

other hand, there is no need for so many num-
bers. From 4 to 6 mm., for instance, the gauge
offers 20 numbers, against four in the B. & S.

gauge. From 6 to 8 mm. there are 20 numbers
again, to only 3 of the B. & S. gauge, which may,
perhaps, have too few numbers in these large

sizes, for some purposes; but so great an increase

is certainly needless.

If we must have a gauge of some sort, it would
seem that its principle of construction should be
that of increasing differences between the succes-

sive sizes, in passing from small to large. A mere
arithmetical progression leads to the defects noted
above, and the making of a gauge without any
apparent guiding principle at all leads to the an-
omalies observed in the Birmingham, Old Eng-
lish, Standard British, and, in fact in all the or-

dinary gauges except the B. & S.

In view of the failure of so many attempts at

gauge-making, and in view of the general desire

for something better than any known gauge, whv
not do like the rest of the world, and designate
sizes by sizes? A true word was said long ago by
Miller, Metcalf & Parkin: "There is a very
simple and easy way out of the whole snarl, and
that is to abandon fixed gauges and numbers
altogether." That is what other people do, or
are coming to do. The English are more and
more gettmg into the way of reckoning by mils,

and the rest of the world, outside of the United
States, has pretty generally adopted the metric
system.

The gauge proposed to the Electric Light
association is the one adopted by the German
manufacturers some years ago. So far as I can
learn, however, this gauge is not in common
use by the Germans at present. Although I

have been doing business with Germany
for years, buying and selling, I have never seen
the numbers of this gauge referred to in corres-
pondence nor heard them mentioned by Germans
in conversation. They always talk and write
millimetres, and buy and sell by millimetres, just

the same as other Europeans. Here you have,
therefore, an attempt to introduce this identical

gauge, the result being the adoption of millime-
tre measurement, pure and simple.

The name proposed for the gauge is also ob-
jectionable. •' National Standard Electric Wire
Gauge " is neither true nor appropriate nor con-
venient. It is inconvenient, because too long;
inappropriate, because it conveys no idea of the
system on which the gauge is based; and untrue,
because the gauge is in no sense " National

"

It was German once, and is founded on a system
French in origin but now international and world-
wide. " Metric Gauge " is a name conveniently
short, appropriate and true.

But as gauges have failed to meet the demand
in America, and have been abandoned by the
greater part of the world, would it not seem that
their day is past, and that the thing to do is to
adopt measurement by definite values? Admit-
ting this, the question is which to take, mils or
millimetres. The mil has the advantage of be-
ing understood by everybody, and of being al-

ready in use to some extent. Beyond this, all

the advantage lies with the millimetre, for the
following reasons:

1. It is the basis of all electrical units.

2. It is already in use by the whole scientific

world.

3. It is used by the greater part of the world
of business.

4. It is better and more convenient than the

mil.

Reasons first and second are well-known facts,

while the third seems not to have been fully ap-

preciated, but is none the less true. Nearly all

continental Europe uses the metric system; so

also the whole American continent south of the

United States boundary. In designating s zes

of wire and sheet metals, however, the English
system stubbornly disputed the ground, being in

prior possession, and held its place in some coun-
tries for many years, but has now nearly disap-

peared from all countries whose language of

trade is not English. Metric measurement has
thus made steady progress in the world at large,

displacing local and inferior systems. It may be
hopeless to try to bring the kilo and the metre
into general use in the United States, but the

adoption of the millimetre for measuring wires

and sheet metals would have the advantage of

bringing the country into line with modern prog-
ress in this one respect, and of assimilating Amer-
ican trade usage to that of the greater part of the

business world.

As to the relative convenience of the inch and
the millimetre, it is to be noted that the mil, or

thousandth part of an inch, is not small enough
for the thinnest wires and sheets, while it is too
small for the thicker sizes. For very fine wires,

such as No. 38, B. & S. gauge (4 mils, 10-100

mm.), the unit of measurement should be small
enough not to require subdivision to express any
size required, and vet not so very small as to lead

to a needless multiplicity of numbers. The mil

does not fulfill this condition, for it must often

be halved to express a required size. The hun-
dredth of a millimetre, however, fills the bill per-

fectly. The successive sizes, 7, 8, g, 10, ii-hun.
dredths, etc., are all needed, and yet the differ-

ences are as minute as can well be measured for

trade purposes; or at any rate if we can measure
more closely we cannot draw wire more closely,

and even for this degree of accuracy we must
use diamond dies. Passing to larger sizes we
find the mil too small and leading to too many
numbers, while the millimetre is about right.

The near equivalents of the ordinary sizes of tel-

egraph wire are as follows: No. 4, 61^ mm.;
No. 6, 51^ mm.; No. 8, 41^ mm.; No. 9,3^ mm.;
No.io, 3^ mm.; No. 12, 25^ mm.; N0.14, 21^ mm.
The sizes vary at first by just i mm., and then
by. mm. It would cause no inconvenience to

change these current sizes to 6, 5, 4, 31^, 3, 2^
and 2 mm. (The standard size in Europe is

4 mm ) Again, in the smaller copper wires (us-

ing now the B. & S. gauge), the current sizes and
their near equivalents are: No. 12, 2 mm.; No.
14,13^ mm.; No. 16, 11^ mm.; No. 18, i mm.;
No. 20, iy^ mm.; No. 22, y^ mm.; No. 24, i^

mm. The sizes differ generally by quarter-milli-

metres, and there would be no inconvenience in

going by quarters above i mm., and by tenths
below I mm. Let us compare these results with
the mils representing the same sizes. Taking
the telegraph wires we should have 243, 207, 169,

152, 13S, 112 and 86 mils, and for the B. & S.

gauge sizes mentioned we should have 80, 64, 50,

40, 32 and 25 mils. Now if mils are adopted it

will be impossible to hold purchasers to the stand-
ard sizes. Some one will order 250, instead of

243, or 200 instead of 207, or 60 instead of 64,
or 30 instead of 32, and so on. Keeping stocks
of standard sizes will become very difficult.

All the arguments, therefore, favor the milli-

metre, except one— that of familiarity and habit
—and yet this one may possibly outweigh all the
rest. Unless you can bring into actual and gen-
eral use the system chosen, all your resolutions
of "adoption" might as well be thrown to the
winds.

The millimetre is infinitely preferable to the
mil, as the kilo and gramme to pounds and
ounces, the kilometre, metre and centimetre to

the mile, foot and inch, and the dollar to the
pound sterling or rupee—or even to the franc,

mark or florin. But habit and custom—there's

the trouble

—

" Custom lies upon us with a weight
Heavy as lead, and deep almost as fate."

Electrical Measurement of Medical Cur-
rents.

Many medical batteries are constructed with-
out sufficient attention to producing currents
which will do the work expected of them. The
time is passing, however, when even a physician
will apply electricity without more definite infor-

mation concerning the force he is using than has
contented him in the past. Very good test in-

struments are now provided, intended expressly
for medical work. Ampere strength being too
great for convenient division, it has been agreed
to graduate the instruments employed to milli-

amperes, the measurement always being made
with the patient in circuit. Among the many
devices to be found in the market the one illus-

trated in accompanying cut, manufactured by the
Mcintosh Battery Co., of Chicago, commends it-

self for its simplicity and because with ordinarily

careful usage it does not get out of order, More
expensive and delicate instruments are offered,

but unfortunately all of them are deteriorated by
the earth's magnetism and must be readjusted at

frequent intervals by an expert electrician. This
adds an element of uncertainty as well as of ex-
pense, which frequently impairs their usefulness
for medical work.

Some remarkable and unexpected information
has been obtained from this milli-ampere meter,
namely, that with some of the electrodes com-
monly employed the amount of current actually
passing through the patient's skin is almost nil,

which forces us to the conclusion that many of
the wonderful recoveries which have taken place
under electrical applications have really been
wrought by the imagination. Again, in opera-
tions for the destruction of tumors, strictures and
the like, it is found that a current of much less

strength will accomplish the work, with less dan-
ger, and equally favorable results, when the dis-

tant pole has a large, warm, moist conducting
surface closely applied to the skin. Paralytics in

whom electric sensitiveness has been entirely

abolished, have been given treatments in which
the currents employed were believed to be of such
strength as to e.xcite surprise that they did not
decompose the tissues. It is found in these cases
that scarcely any electricity penetrates the mus-
cles, which, owing to the feeble circulation, have
become almost non-conductors. Again, the
amount of electricity which can safely be em-
ployed with the human body in circuit has been
a matter of doubt, therefore when the tissues

have been unusually resisting to the contractile

power of the current, too feeble applications have
been made, the failure to bring about recover)'

being attributed to the agent employed rather
than to imperfect treatment. The brain is ex-
tremely sensitive; so are the organs of the spe-
cial senses. The practitioner who does not
measure the force employed may to-day give
relief, using a given number of cells for a definite

time. To-morrow he may, while using the same
number of cells for the same length of time, ag-
g;ravate all the symptoms and discourage his pa-
tient from continuing treatment, because his bat-
tery is freshly charged, or the condition of the
patient is such as to offer little resistance to the
current.

The day of precision in electric dosage has
arrived, and for safe and eflficient work a milli-

ampere meter of at least approximate accuracy is

demanded.
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Theory of Telephone Cables.

Dr. V. WiEiLisBACn IN Elekthotechnische Runds-
chau.

Part I.

With the spread of telephone systems the

use of telephone cables becomes a continually

greater necessity. In large cities it is becoming
impossible to bring all wires together into an

exchange aerially. For large systems several

exchanges are connected with one another by
which an excessive number of wires running to

one center is avoided, but operating costs are in-

creased. To avoid this, exchanges with 6,000

to 1 0,000 wires each have been established in

.\merica, a thing possible only by using cables.

The use of underground cables is so advantage-
ous in many ways that their introduction is just-

ified, even though there may be no special

urgency for them. Underground cables are not

exposed, wires do not break, cross, etc., and in

good telephone cables induction, disturbances

due to bad splices, bad insulation, terrestial mag-
netism and molecular changes by temperature
and elasticity are entirely obviated. There are,

it is true, disadvantages such as current modifi-

cations and limitations, so that transmission

becomes impossible, when a cable has reached a

certain length. It is my intention to describe

concisely this influence of telephone cables upon
the currents passing through them. The forces

operating in cable transmission are the resistance.
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n is the number of oscillations in the trans-
mitted electric wave.
W is the resistance of the entire cable in ohms

('/o'' \cm gr scc'\),

C is the capacity of the entire cable in micro-
farads f/o-'^ \cm gr sec~\).

S is the phase of the moUon=ai/ii i—i).

^'^—{—^ k

in case tn u= "i:-, ^in k.

The conditions which are at the basis of this

equation are the following :

I. The electric conductor is stretched straight

and no masses of iron are near it, so that the
factor of induction opposed to the capacity is

inconsiderably small.

2. The conductivity of the insulation is as

opposed to the conductivity of the copper zero.

Now in good telephone cables the insulation is

at least 1000 megohms per km. From this we
can calculate the conductivity of the insulating

medium ). approximately at about lo^-j^, while that

of copper can be made equal to 6000.
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capacity and induction of the condiictor. In-

duction in straight copper wires is very small, so

that if the capacity is large, as is the case in

telephone cables, the factor of induction may be
disregarded, provided neither conductors nor
armature contain iron. My theory requires that

in the matter of capacity the electricity absorbed
be constantly proportional to the electric force

at any given place. This premise is not abso-
lutely true, as the insulating materials when elec-

.trified act like magnetized iron and similarly

change in condition after a certain lapse of time.

Furthermore a backset, so-called, has been ob-
served in the discharge of cables and condensers,
analogous to residual magnetism in iron. Never-
theless deviations from my premise are scarcely
perceptible in telephone cables, as changes in

potential and charges are very small. Telephone
cables showing a decided backset after small
charges would be useless. We assume for that

reason, that, in the following, insulating material
only slightly susceptible to polarization such as

parafiine is used.

" The usual formulas which are current in re-

gard to the propagation of electricity in cables,

refer to submarine telegraph cables of very great

lengths. They are usually in series which rapidly
converge for long cables, but are not applicable

to telephone cables in which only short distances
are taken into consideration. I have succeeded
in deriving a formula from the well known treatise

of Mr. Kirchhoff on " The Theory of Electric

Motion in Submarine or Underground Telegraph
wires " (monthly report of the Academy of

Sciences at Berlin, Oct. 29, 1877), which in con-

cise and comparatively simple form describes the

process of transmission of electric waves through
a cable. By specializing the general equations
of that treatise and by introducing the usual

signs, I get the following value for the strength

3. If li signifies the dielectric constant of the

insulation, and I its conductivity, then I as op-

posed to 2WIJ. is inconsiderably small. Now in

case of a good cable which is insulated with par-

affine or gutta-percha, A^io— -s, /i= io— ^',so
that even for the relatively small number of os-

cillations n=:5o, the following obtains :

k I .

2n/ji loooo There are indeed ca-

bles in which I has a considerably greater value,

while /i does not vary to any extent In that case

this condition would not be fulfilled with ade-

quate exactness and the formula would become
considerably more complicated.

On the other hand in good cables these con-

ditions are always fulfilled, and for those our for-

mula is exactly correct."

In the propagation of electric waves through

a cable, two things are to be taken into account.

I St. The speed with which the wave pro-

gresses in the cable and which is determined by
the phase S.

2d. The gradual diminution of intensity in

its progress.

It is instructive to observe two extreme cases

upon which Kirchhoff has touched. If the resist-

ance and capacity of the conductor are very

small, then the diminution in intensity of two
consecutive amplitudes of the same wave are of

no consequence.

The motion propagates itself with greater

speed and with constantly uniform intensity

through a cable, turns at its end and runs back
through the conductor, turns again at the be-

ginning of the cable and again traverses its length

a great number of times back and forward before

it slowly dies out. The speed of the motion is,

for this reason, approximately that of light in a

vacuum, that is, about 41,950 geographical miles

per second, and is thus so great that the motion

cannot be perceived with ordinary instruments.

The motion of an electric wave in such a con-
ductor is analogous to the motion of waves
which are caused by agitating a music string.

If the resistance of a cable and its capacity

become continually larger, the speed of the mo-
tion becomes continually less, and the diminution
of intensity continually greater. The oscillatory

motion disappears gradually and electricity finally

propagates itself like heat through a thin rod of

metal.

Telephone cables have relatively very large

capacity, but are usually of short lengths, and
neither of the cases mentioned above need usu-
ally be considered. But the diminution of in-

tensity will turn out to be a more important factor.

In order easily to determine the intensity of

a current over a given length, and with a certain

quality of cable, I have calculated it for differ-

ent values of the factors n. C.W., and have drawn
in the following figure the corresponding curve.

A Corner on Electric Light Carbons. ,

For some months there has been an effort by
certain parties to control the market in electric

light carbons, and as we go to press the matter
has assumed a new aspect. These carbons have
for a long time been supplied chiefly by two firms

in Pittsburg, three or four in Cleveland, two in

St. Louis, and two or three in New England.
Two months ago a combination was formed, with

headquarters at Cleveland, embracing all the

principal factories, and the price of carbons ad-

vanced from $10 and $12 per thousand to $20
and $25. As these carbons are chiefly made from
the coke of petroleum and naphtha, it has been
proposed by a syndicate, composed of some of

the electric light companies, to take the entire

petroleum-coke product of the Standard Oil com-
pany and manufacture their own carbons. This
product is 20,000 tons per year, and it is reported

that it has been offered to the syndicate at $8 per

ton, and that the offer will be accepted as soon
as the various parties interested can signify their

assent, and that the new factory will be located

in New York city.

It seems that $20 and $25 per single thousand
is not considered an unreasonable price for good
carbons, but the Cleveland combination would
make no wholesale rates to large consumers

—

charging them just the same as those who bought
by the single thousand, and this has been one
chief cause of dissatisfaction. As the Standard
Oil company seems to be the principal producer
of the coke, it is thought that the new arrange-

ment will give the syndicate virtual control of the

market, and leave the Cleveland combination and
those depending on it out in the cold.

Thomas A. Edison's Ingenuity.

At the recent banquet of the Chicago Electric

Club, a friend of Thomas A. Edison related an
incident which well illustrates his quick wit and
ingenuity. During the progress of some of his

experimental work it became necessary for him
to know the exact volume of the interior of an
incandescent lamp. He called two expert math-
ematicians, inquired if they could calculate the

volume and upon receiving ready affirmatives,

set them at the task. For some time they

struggled with the problem and then brought the

results of their calculations to him. Meantime
as the easiest, quickest and most accurate way of

obtaining the information Mr. Edison had filled

one of the lamps with water, poured the water in

another vessel, measured it and had accurately

determined the volume. When the mathema-
ticians brought their results to Mr. Edison, he

found that each varied from the other and from

his resu'ts. He set them at work again but at

the close of an hour's or more labor they still

varied. Then he showed the tired mathema-
ticians how easily he had attained the result and
how accurate his figures were. Their confusion

may perhaps be better imagined than described.

National Electric Light Convention.

The convention of the National Electric Light

association will be held at the Parker house, Bos-

ton, August 9th, loth and nth. The indications

are that the attendance will be large.
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Western Electrician.

In presenting the Western Electrician,

and explaining its mission, it is unnecessary to

dwell on the marvellous achievements in the

electrical field during the past few years. The
telegraph, the telephone and the electric light

have followed in quick succession. The electric

motor is at hand, and its promise of commercial

success is as great as that of its predecessors.

But these four great electrical accomplishments

are not all, by any means. Apace with them has

been the development of a host of minor elec-

trical appliances, many of which have become
distinct branches of industry. To-day the de-

velopment and manufacture of electrical appli-

ances command more thought, more labor, more
capital than almost any other department of

trade. Yet we stand only at the edge of a com-
paratively unknown field, the e.xploration of

which is going on more rapidly than ever before.

While keen minds and skillful hands, the world

over, have contributed to the researches and in-

ventions which have placed applied electricity in

its present position, it is in the United States

that these applications have reached their greatest

commercial success, and no part has shown
greater activity than the west. It is a question if

any other portion of the country has equalled the

west during the last eighteen months. Certain it

is that in this section electric light manufacturers

have found the most extensive market for their

products. Certain it is that the promoters of

the telephone have found it easier to acquire

paying subscription lists in small western towns
than in similar towns in the east. If we mistake

not, a western city enjoys the distinction of be-

ing the first in America to adopt and practically

operate an electric street railway system of more
than one or two cars. It is in the west that tele-

graph companies make their heaviest earnings.

To-day the west is the great electrical market of

America. Its advancement to this position has

been rapid and sure. Many eastern manufac-
turers discovered the tendency of trade long ago,

and, realizing the impossibility of handling their

western business from remote distances, have
either moved west or established important agen-

cies in our larger cities. In every case the wis-

dom of the move has been proven, and in many

instances it has been found that a larger and

more profitable business has been done in the

western department than at the home office.

The west, too, is the home of a number of the

largest electrical concerns in the world. They
have realized the benefits of proximity to a

good market.

No local pride dictates these words. They

have not been written with the intention of dis-

paraging any other section. The facts, how-

ever, can not be controverted ; and we are but

reflecting the experience of the past in stating

that the west is worthy of the closest cultivation

by manufacturers and dealers in electrical appli-

ances.

Notwithstanding the remarkable activity in

matters electrical in the west, western electricians

and manufacturers have been dependent on east-

ern publications for their literature, and for chan-

nels through which inventions and manufactures

could be brought to public notice. The need

of a representative western electrical paper has

been apparent for some time ; the subject of

establishing such a journal has been urged by

western electrical men, and their assurances of

hearty co-operation and substantial support have

not been wanting.

The warmth of the welcome with which the

project of issuing the Western Electrician

has been received is strongly evinced by the ex-

tent of our advertising columns. Our reading

columns give a foretaste only of what is to be

provided in that department. We believe we are

well equipped for the work. With the auspices

of the undertaking, and the incentives before

us, we hope to place the Western Electrician

not only in the foremost rank of papers of its

class, but in the lead. To accomplish this end

no thought, labor or money will be spared.

At the outset we wish to define our position.

No man connected with the Western Elec-

trician is bound to any other electrical enter-

prise; we are therefore in a position to publish an

independent, unbiased and honest journal. No
newspaper is worthy of the name unless it provides

the news. It will be our endeavor to place before

our readers the thoughts, experiences and accom-

plishments of those interested in the depart-

ment of electrical investigation. Not only is

our editorial staff composed of practical elec-

tricians and writers of experience, but our cor-

respondence will be from among the leading

electricians and scientists of this country and the

old world. We have planted our standard high,

and we confidently look forward to the time

when the weekly receipt of the Western Elec-

trician will be more warmly welcomed than this,

our first number.

The next annual meeting of the Association of
Railway Telegraph Superintendents will be held
at the Tremont house, Boston, at lo a. m., Wed-
nesday, July 13th. A room has been secured for

the exhibition of mechanical and electrical de-
vices used in railway work. Parties desiring to

exhibit such apparatus can be assigned space by
communicating with L. F. Sheldon, Supt, Tel.,

Missouri Pacific Ry., Sedalia, Mo.; G. L. Lang,
Supt. Tel., N. Y. & N. E. Ry., Boston, Mass.;
C. E. Topping, Supt. Tel, Long Island Ry., I;ong
Island City, N. Y., or with G. E. Simpson, Supt.
Tel., C. M. & St. P. Ry., Milwaukee, Wis.

We believe we are not flattering ourselves
when we declare that we are handsome from a
typographical point of view. The veteran printer
announced his ability some months ago to give
us a handsome dress for our debut. We think
he has kept his word.

The twenty-ninth annual report of trade and
commerce of Chicago for the year ending De-
cember 31, 1886, compiled for the board of trade

by George F. Stone, secretary, has just come
from the hands of the printers. The report shows
the steady and remarkable growth of Chicago
and every line exhibits exhaustive and careful

work on the part of the compiler. The docu-
ment is valuable from a statistical point of view.

The first installment of an article on the the-

ory of telephone cables, from the pen of Dr. V.
Wietlisbach and translated from a recent num-
ber of Elektrotechnische Rundschau appears in this

number. Dr. Wietlisbach is at the head of the,

Swiss government telegraph system and is an
able writer, as the article shows. However, the

entire theory is not acceptable to a cable expert

of this country whose name is known throughout
America and Europe, and at the conclusion of

Dr. Wietlisbach's article we shall have the pleas-

ure of publishing some comments, the perusal of

which will well repay the reader.

The vigorous argument of Mr. Welles in an-

other column against the adoption of the Na-
tional Standard Electric wire gauge is well worth
reading. Mr. Welles has had large experience

in buying and selling wire and is in position to

present a good argument in favor of the milli-

metre measurement of wire. As will be seen, he
deduces four points in favor of the millimetre as

opposed to the mil; first, that the millimetre is

the basis of all electrical units; secondly, that it

is already in use by the whole scientific world;

thirdly, that it is used by the greater part of the

world of business; fourthly, that it is better and
more convenient than the mil.

Rochester, N. Y., has just contracted with

three electric light companies to light the city for

five years. The details will be found in another
column. The cost of lighting the city for a ser-

ies of years past has been in the neighborhood
of $90,000 to $100,000 annually. Until about
1S81 the lighting of the city was done bygas and
kerosene. Since that year electric lighting has

gained a strong foothold, and year after 3'ear has

seen larger and larger districts of the city illu-

minated by electricity. The total amount of the

contracts with the three companies, without fig-

uring on any increase in the number of lights, is

$291,299.25, which is an average of $58,259.85
per annum. These figures are significant in the

showing they make for the steadily increasing

popularity of the electric light and ai'e especially

significant in view of the fact that the three elec-

tric light companies have been in competition

with three gas companies.

The " bridge nuisance " referred to in an-

other place in this issue in connection with plans

embodying the use of the electric light or tele- .

phones for the purpose of remedy is a source of

exceedingly great dissatisfaction to the citizens

of Chicago, and yearly both the nuisance and the

dissatisfaction are increasing. The nuisance is

too well-known to citizens and visitors to need
description. How many business engagements
are delayed, how much traffic is held and how
much time is lost every day by bridges being
opened are matters for speculation only. The
nearest approach to a statement of the nuisance

is only to be had by approximating the number
of persons that cross Chicago bridges in a day
and the number of vessels that pass the bridges.

The board of trade report just issued, shows that

for the year ending June 30, 18S6, 22,096 vessels

arrived and cleared from the port of Chicago,

necessitating, of course, the opening of some
bridges at least the same number of times. But

a proportion of these vessels load and unload at

several different docks, necessitating the opening
of some bridges at least two or three tiines addi-

tional for each of these vessels that go to differ-

ent docks.

June 19, 1 886, at the request of Aid. Thomas
C. Clarke, Captain Hubbard of the police de-

partment stationed an officer at Clark street

bridge and another patrolman at La Salle street

tunnel for the purpose of keeping an account of

the number of pedestrians and vehicles that chose
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those routes for passing the river. The count
was kept for twelve hours—from 6:jo a. m. to

6:30 I'. M. Between those hours 30,159 pedes-
trians, 4,785 vehicles and 1,380 street cars passed
over the bridge. The average of the number of

persons to each car was figured at 20, making
27,600 persons that passed over the bridge in

cars, or a grand total of 63,924 persons that

passed over the bridge in twelve hours. The
total number that chose the tunnel in the same
hours was 4,858.

With this count for a basis, some verj' startling

figures can be adduced—figures that are well-

nigh incredible and yet made in such a conserv-
ative way as to be of little value except for the

purposes of approximation. Calling the season

of navigation six months only, excluding Sundays
from the calculation, and calling the day only
twelve hours long, we have 158 days, which, mul-
tiplied by 63,924, shows a travel of 10,099,992
persons over one bridge only in the time specific-

ally described. Allowing an average of one min-
ute per day, or say two and one-half hours for

the season, delay for each person by open or

broken bridges, we have a total of 25,249,980
hours lost on account of the bridges in the time

specified. But there are 30 other bridges in

Chicago over the river—none of them has the

amount of travel that Clark street bridge has, but

for the sake of carrying out the calculation we
will allow each of the other bridges one-tenth the

travel of Clark street bridge. This makes an ag-

gregate of 100,099,920 hours lost in the time

stated by the bridges being open. This time has

value, and for the purpose of getting an idea of

that value, we will make the standard twenty cents

an hour, and at this rate, f 20, 199,984 is lost in

the time specified on account of the "bridge nui-

sance."

Chicago Electric Club.

On the 20th day of last May, the secretary of

the state of Illinois, issued to Chas. J. Van De-
poele, F. S. Terry, Chas. A. Brown, Wm. J.

Buckley, Aaron K. Stiles, W. J. Armstrong, W.
A. Kreidler, F. G. Beach; J. P. Barrett, Chas. D.
Shain, B. E. Sunny and Joseph Uhrig articles

incorporating the Chicago Electric Club, and in

the document specified that the object of the

club was the promotion of social intercourse, the

diffusion of knowledge among those interested

in electrical matters and to provide members with

the conveniences of a club house. A few days
after receipt of the incorporation articles, an or-

ganization of the club was effected and the fol-

fowing officers elected for the ensuing year:

President: A. K. Stiles.

Vice-presidents: C. A. Brown, J. P. Barrett,

B. E. Sunny, F. G. Beach.
Secretary: VV. A. Kreidler.

Treasurer: F. S. Terry.

Managers: C. A. Brown, F. S. Terry, W. A.
Stiles, W. A. Kreidler, W. J. Armstrong, W. J.

Buckley, J. P. Barrett, Chas. D. Shain, B. E.

Sunny and Wm. J. Lloyd.

Much interest was manifested in the club and
applications for membership came pouring in.

June 9th, a meeting was held in the Grand Pacific

hotel parlor and the attendance was twenty-nine.

A proposition to have a banquet June i8th was
unanimously received. The committee in charge:

Messrs. H. Ward Leonard, J. L. Barclay and A.
H. Brown, united in an effort to make the ban-
quet a success from a gastronomical point of

view at any rate and as the fifty diners present
can testify, were successful to an eminent degree.

By that date the roll of membership had in-

creased to about eighty, and since then a large

number of gentlemen have sent in their names
with expressions of desire to unite with the club.

The prospects for a strong and influential asso-

ciation are very flattering.

A committee on permanent quarters have
been actively engaged in looking for a home for

the club, but their report will not be ready to

present until the next meeting. The prospects,

however, are that the club will be settled in per-

manent quarters within two or three weeks.

A meeting of the club has been announced
for Monday evening, July nth. The place will

be named hereafter. I'he committee in charge
are making arrangements for papers on subjects

that will have much interest for members of the

club.

Electricity as a Mode of Motion.
By TniLir Atkinson, rh. D.

PART I.

The elementary components of the natural
universe are matter and energy. Matter in the
abstract is inert; it can move or act only as
actuated by energy, and energy in the abstract is

incapable of movement or action except through
the medium of matter. But we have no actual
knowledge of either in the abstract, nor can we
separate them, and all our conceptions of them
in this respect are theoretical. All matter, even
when apparently inert, is under the influence of
energy, both in respect to its mass and its mole-
cules. The apparent inertness of the mass is

only relative. A steel rail, resting in its place on
the track, is relatively inert with respect to its

immediate surroundings, but as a part of the
earth it partakes of the earth's motion as a mass,
and close observation and measurement show
that its dimensions are subject to continual varia-

tion with continual change of temperature—the
result of expansion and contraction; which proves
that its molecules are in continual motion. The
same is true of the column of mercury or alcohol
in the thermometer, in which change of dimension
is more apparent.

All matter is subject to change of dimension
with change of temperature, but not all in the

same degree. In many kinds, as baked wood,
bone and ivory, it is almost imperceptible, re-

quiring delicate instruments to detect it; while
in others, as gas, vapor and mercury it is more
prominent; so that if change of dimension be
accepted as proof of molecular motion, it must
be admitted that such motion is a constant,

natural condition of all matter, since an absolutely

stationary temperature may be regarded as a

practical impossibility. Hence, the absolute in-

ertia of matter, either in its mass or its molecules,

must be regarded as a purely mental conception,
having no existence as an actual fact.

But even if the maintenance of an absolutely

stationary temperature could be demonstrated
as a possibility, such demonstration would not

disprove the continuous molecular motion of

matter, since it has been fully demonstrated that

heat itself is a mode of motion; so that to admit
the constancy of heat in matter is to admit the

constancy of molecular motion.

It is not the purpose of this article to adduce
the proofs on which this theory rests. It is

sufficient to state that it is maintained by the

highest scientific authority and accepted as a

fundamental doctrine of modern science.

Common observation shows that nothing is so

hot that it cannot become hotter, or so cold that

it cannot become colder, heat and cold being
merely convenient relative terms to express

different degrees of heat. Steam generated

under a pressure of several atmospheres is much
hotter than when generated under a pressure of

one atmosphere. Cold iron is relatively warm
as compared with colder iron. Even ice itself

possesses a certain degree of heat.

The theory of sound as an undulatory move-
ment of the air is too well established to require

the presentation of proof, and the theory of light

as another form of undulatory movement has also

been accepted as a well established doctrine.

But in regard to the nature of electricity scien-

tific opinion has been greatly divided, and no

theory yet proposed has been so free from
objection as to be generally accepted. But elec-

tric development during the last ten years has

done much towards the settlement of this question,

and the theories and opinions of the great

electricians of the period immediately previous

are yielding to the steady pressure of recent in-

vestigation, just as their investigations modified

or displaced former theories and opinions.

Observation shows that electricity may be de-

veloped in every kind of matter, from which we
may reasonably infer that it is a universal property

of matter in the same sense as heat. In proof of

this we find that it may be promptly developed

in the numerous class of bodies known as non-

conductors by means of friction, and in the class

known as conductors, which embraces all other

bodies, by the same means, if they are first pro-

perly insulated. As an example of the latter class

we may select a brass rod; let it be insulated and
subjected to friction from another insulated body,

and electricity is rapidly developed, as shown by

attraction, and by the spark and snap. That
this electricity is developed in the rod itself, and
not derived from the body by which the friction

is produced, is proved by using a brass friction-

brush or brass in any form by which a light con-
tact is obtained. The Varley and Topler electric

machines are examples of this. In the Armstrong
hydro-electric machine we have a very notable

instance of electricity generated by the friction

of condensed steam, emitted through metal pipes

tipped with wood. From these, and numerous
other instances which might be adduced, we may
conclude that electricity can be developed in all

bodies by friction; its development in conductors,

when insulated, being equally as practicable as in

non-conductors.
The generation of heat by friction is coincident

with that of electricity, and the heat continues to

increase long after the electric development has
attained its maximum. If the friction be
sufficiently increased in the case of a solid body,
as a metal, light is developed, the metal becom-
ing incandescent. Thus, by the agency of fric-

tion, certain phenomena are produced, the first of

which we call electricity, the second, heat, and
the thii-d, light. The last two we designate as

modes of motion. Why not the first also ? The
friction is a result of mechanical energy acting

through matter; the energy in this form disap-

pears, and is reproduced as electricity, heat, and
light. Each of these then is a different manifest-

ation of energy acting through matter as its

medium.
Since these manifestations are different, it is

evident that each must have its own peculiar

form of molecular motion; that the electric

movement, which becomes prominent first, is the

most easily and rapidly developed, and essentially

different from the heat movement which, though
coincident with it, is developed more slowly;

while light is not produced till the movement has
assumed great intensity, the light changing from
red to white as the intensity increases.

In the battery we have electricity produced by
chemical reaction, and heat also as a coincident

result. The chemical reaction is itself a mode
of atomic and molecular motion by which atoms
and molecules interchange and form new com-
binations; and since the incidental heat is admitted
to be a mode of motion, we may reasonably infer

that the more prominent electricity is another
mode of motion; the energy disappearing in the

chemical mode, reappearing in the heat and
electric modes—molecular motion in one form
being transmuted into molecular motion in the

other two forms.

In the dynamo we have electricity generated
by mechanical action combined with magnetic,

electricity and magnetism reciprocally producing
each other. Magnetism is admitted to be the

result of a certain molecular arrangement in the

substance of the magnet, and in the soft iron of

the electro-magnets of the dynamo this molecular

arrangement undergoes constant disturbance,

producing a series of momentary electric currents

with such rapidity as to maintain an apparently

constant electric action. Hence we must infer

that these magnets are in a constant state of in-

tense molecular motion; and since magnetism and
electricity are always coexistent and reciprocal,

we are warranted in the conclusion that they are

of the same nature

—

sui geiieris,—and that if one
is a mode of molecular motion the other must be.

And this theory gains additional strength from
the fact that here again we find heat generated

as an incidental result, to such an extent that

special arrangements are required to keep the

dynamo from being injured by over-heating.

Telephone Statistics.

The annual statement of the American Bell

Telephone Company giving the statistics of the

telephone exchanges in operation in the United
States on the first of January, 1887, has just come
from the press. Appended is a comparative state-

ment which shows for itself the extent of the

company's interests in the United States:

18S5. i886. 1887.

Number of e-^changes 772 747 736
Number of circuits - 107,440 112,067 121.260

Number of miles of wire 101,734 114,046 128,231

Number of employes _ 5,168 5,438 5,843

Number of subscribers 134.847 137,75° 147,068
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A New High-Speed Engine.

We illustrate herewith the new high-speed

automatic cut-off engine, just being introduced

by the Woodbury Engine company, of Roches-

ter, N. Y. Fig. I is a view of the steam chest

and governor side of engine ; Fig. 2 shows a

horizontal section through cylinder, steam chest,

valve.and relief plate, and Fig. 3 a vertical sec-

tion through the

same parts. The
engine, as will

be seen, is of the

self contained,

single valve type,

and the regula-

tor is of that class

in which the

point of cut-off

is controlled by
moving the ec-

centric across
the shaft, thus

varying the valve

travel. Two cen-

trifugally acting

weights are em-
ployed, to one of

which the eccen-

tric is attached.

The centripetal

or opposing force

is furnished by a

single spiral
spring, the two
weights being
connected by a

link. The chief

characteristic of

the governor is

in the adjustment
which enables the centrifugal and centripetal

forces to be so balanced at all positions that the

fluctuations in speed from light to heavy load,

and with great ranges in steam pressures, are

confined within remarkably small limits. This

is accomplished in the following manner : The
link which connects the spring to the main
weight has a series of holes corresponding with

the same number of holes in the weight itself, as

sh ow n i n
Fig. I. There
are seven
holes, and
the sustain-

i n g pin
which takes

the strain of

the spring

fits through
any hole in

the weight
and the cor-

respon ding
hole in link.

The rela-
tions of
spring ten-

sion to the

weight of the

centrifugally

acting parts

may be such
that as the

w e i g h t s

move o u t -

ward, the ef-

fective force

of the spring

will increase

more rapidly

than the cen-

t r i f u g a 1

force of the

weights. In
this case, the

speed will not be controlled within the proper

limits. Or the reverse may be the case ; the

centrifugal force increasing faster as the weights

move outward faster than the power of the

spring ; when the engine would pulsate or

" race." In the first named conditions the pin

is to be moved one or more holes farther out-

ward, and in the latter the pin is to be moved
farther inward, or nearer the spring. The near-

est approach to isochronism or perfection of

regulation is just inside the point at which vibra-

tion appears, and this point is readily reached by

the adjustment provided. It should be under-

stood that the adjustment once made for each

engine becomes permanent and does not have to

be changed to meet any other conditions of load

or pressure. The initial tension of spring re-

FiG. 2.

—

Woodbury Electric Light Engine.

mains the same in all positions of the sustaining-

pin. Another good feature about this regulator

is that the pull or strain on all the parts is always

in the same direction, and they can not be

affected by lost motion, or wear so as to rattle.

The valve is of the flat slide form, and is

wholly balanced by a relief plate on the back, so

as to work in equilibrium. The relief plate has

cavities corresponding with the cylinder face.

Fig. I.—\VouDBUR\' KLhciKic Light Engine.

and the valve slides between the two surfaces.

The pressure on the relief plate comes upon a

double or forked wedge at top and bottom,

shown in dotted lines. The longitudinal move-
ment of wedges control the relative position of

the faces, and the adjustment of wedges is made
by two screws, not shown, which pass loosely

through the head or cross-piece of the wedges
and tap into the relief plate. The handle E and

screw D are not for adjustment, but to provide

a means of temporarily separating the faces in

starting the engine until all the parts are thor-

oughly warmed up, when the relief plate is let

down into its normal working position by throw-

ing back the handle. The adjusting screws

which operate the double wedge are each pro-

vided with a collar, on which are cut one hund-
red notches ; and
as the movement
of the screw to

the extent of one
notch represents-

a movement of

the relief plate

from or toward
the valve of but
I -10,000th of an
inch, the adjust-

ment is micro-
metrical in its

character, and is

very simply and
easily made.
T h ere being,
however, no
pressure upon
the faces, the

wear is very
small in amount,
and takes place

so slowly as to

require adjust-

ment but once in

several months.
Fig. 2 shows

the manner of

admitting and
distributing the

steam. The ad-

mission takes place, as will be seen, at four

points at the same time. In the position of

valve shown, steam is entering past the end of

valve, both directly and through cavity in relief

plate, whence it passes through auxiliary steam

port a' into cylinder. Steam is also entering at

the opposite end of valve at two points and pass-

ing through supplemental passages b, b' Fig. 3
into port a' and cylinder. The cut-off, of course,

takes place

at four points

at once also.

For the ex-

haust an aux-

iliary port is

provided, so

that it takes

place at two
points, as

shown by the

arrows, With
this valve the

nearest ap-

p r o a c h to

boiler pres-

sure is real-

i«k ized. The
||

cut-off takes

place sharp-

ly, and the

r e 1 eas e is

prompt, the

e X h a u s t

reaching the

atmosph ere
without back
pressure,
even under
the heaviest

loads.

The shaft

and pin are

f o r m e d in

one solid
forging and

the counter-balancing disks are held to cranks

with wrought iron clips passing around the

cranks, and secured with nuts. The cranks are

turned off at the end for the disks, which are

bored out to fit, and the disks are therefore

removable, and when replaced will run true.

This is an important advantage in case it be-

comes necessary or desirable to true up the pin

in a lathe.
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The bed is massive, though symmetrical in

proportion, and the makers have shown a deter-

mination to secure absolute rigidity in this

important part. The wearing surfaces through-

out are unusually large, and the workmanship of

the highest grade.

The engine has been designed to meet all of

the requirements of electric lighting, including

long, continuous runs, heavy duty, the securing

of a high degree of economy and close regula-

tion. The makers attach great value to the

feature of adjustment described in the regulator,

by which it is possible to keep the variations in

speed within one per cent, from the lightest to

heaviest load up to full capacity of engine. The
variation in speed is controlled within the same
limit with changes of steam pressure from forty

to eighty pounds, or with any range of working

pressure, when the point of cut-off is such as not

to exceed the capacity of engine at the lowest

pressure, the maximum cut-off being at about

three-quarters stroke. It is quite as important

that a regulator should be capable of meeting

changes of steam pressure, as changes of load, if

it is intended to govern closely, for absolute uni-

formity of boiler pressure it is impossible to

maintain.

Several sizes of this engine are now ready for the

Luxury of Modern Traveling.
The train of Pullman sleepers that make up

what is called the " limited," running from Chi-
cago to New York and return over the Pennsyl-
vania system, is without question the finest in all

its appointments of any train in the world. All

the art and skill of the Pullman company have
been exerted in the effort to sunound the trav-

eler with the conveniences of home life and at

the same time provide luxuries that many a trav-

eler will not find at home. The fittings through-
out are truly palatial. The cars themselves are

marvels of elegance, yet withal are built with

that solidity that characterizes this company's
products. The cars, are connected with each
other by a bellows-like arrangement, so that a

traveler can walk from one end of the train to

the other without stepping on a platform and
wrestling with a cinder laden tornado that threat-

ens to sweep him from his foothold. If a gentle-

man feels the need of a barber, he finds a little

nook devoted to the tonsorial art ; if he wishes

to write, he finds an escritoire ; to read, a well-

selected library; to smoke, an elegant apartment;

to eat, a magnificent dining-room and choice vi-

ands. In fact, every want that can be supplied

is provided for.

The electric light is the latest acquisition.

Fig. 3.

—

Woodbury Electric Light Engine.

market, and the other .sizes are fast being com-
pleted. Those now in use are giving the high-

est satisfaction, and there is no doubt that this

engine possesses meritorious points which will be
appreciated by the electric lighting community.

Personal Paragraphs.

F. P. Fish, of Livermore & Fish of Boston,

Mass., stopped in Chicago a few days ago on his

return from a trip through Texas, in the interests

of the American Bell Telephone company.

Chas. S. Pease, formerly of Chicago, now
manager of the Westinghouse Electric company
of Pittsburgh, Penn., has taken unto himself a

wife. Congratulations and well wishes from
western friends are numerous and hearty.

Charles Heisler, president to the Heisler

Electric Light company of St. Louis, Mo., is ex-

pected home this month from a European trip.

W. H. Brenner, the Cincinnati superintendent,

of the Edison Illuminating company, has started

for Tokio, Japan, to superinted the erection of an
8,000 light plant that is to be installed in the

royal palace.

E. M. Barton, president of the Western Elec-

tric company, is about to leave on an extended trip

through Oregon. It may be that he will visit

Alaska before his return to Chicago.

H. D. Sears, a graduate of the Boston Insti-

tute of Technology, L. K. Comstock, a graduate

of Ann Arbor, and Ayres D. Lundy, a graduate

of Cornell, are recent acquisitions to the office

force of the western department of the Sprague
Electric Railway Sz Motor Co.

For a fortnight the light has been in use, and it

is giving the best satisfaction. Each sleeper is

provided with twenty-three sixteen-candle power
incandescent lights, and the current is supplied

to each car independently by a storage battery

carried underneath. The arrangement is admir-

able. All the lights in the main part of each

sleeper are controlled by a single switch, and

the arrangement of the switch is such that each

lamp can be burned to a quarter, a half, three-

quarters or full capacity. The lights in the ves-

tibules and state-rooms are independent and can

be turned on or off at will. Any of the lamps

can be taken from their sockets, and if a trav-

eler, troubled with insomnia or a hearty dinner

eaten at too late an hour, after he has retired

wants to read in his berth, he can call the porter,

have a lamp removed and another lamp with a

cord attached to the socket substituted and take

his light to bed and read as long as he wishes
;

or by the same arrangement he can have his

light hung against the side of the car and read

in his seat. However, it will scarcely be neces-

sary for any one to resort to this course while all

the lights are on, as the illumination is equal to

that of day-light.

The accumulators that hold the charge for

each car consist of thirty cells, fifteen of which

are in two boxes underneath the body of the car,

one on each side. Johnson, Holland & Co., of

Chicago, supplied the electrical equipment.

They guaranteed that the charge would supply

the lamps for ten hours, and the results show

that their guarantee is ample. Each car has

three sets of accumulators. While one set is in

use, the second set is being charged in Chicago

and the third set in New York. Immediately

upon arrival at either city the accumulators

that have been in use are removed and the newly
charged set put in their place. In Chicago the

change has to be very expeditiously made, as the

cars can not be detained in the train-house, but

must at once be taken to the yard. Recently the

entire operation of changing the freshly-charged

cells for those that had been in use was accom-
plished in fifteen minutes. The connections be-

tween the cells are automatic, and laborers can

perform the work of changing as well as the

most accomplished electricians.

Words of Greeting.
We understand that early in July the first

number of the Western Electrichn will be
issued in Chicago. The editor and manager will

be Mr. W. A. Kreidler, who is well known as the

western representative of T/ie Electrical World.

There is little doubt that a live electrical paper
will find plenty of elbow room in the west; and
the present enterprise is certainly in good hands.

We shall be glad to give our new contemporary
a hearty welcome when it makes its appearance.
— lite Electrical World.

It is with pleasure that the kindness of these

words is acknowledged. The spirit of friendship

that dictated them is particularly gratifying, and
the same courtesy that characterized the dealings

of Tlie Electrical World \mt\\ the editor of the

Western Electrician while the latter was in

their employ as their western agent, marks the

words quoted that welcome the birth of a con-
temporary devoted to the same interests. We
believe with T/ie Electrical World that there is

plenty of room in the west—hence, the venture.

Our thanks are due to Mr. C. C. Haskins,

western correspondent of The Electrical Revieio,

for the following: " On the 2d of July the West-
ern Electrician is expected to make its ap-

pearance here. Mr. W. A. Kreidler, until now
the Chicago and western correspondent of a New
York paper, is the principal mover in the new
journal enterprise, and has severed his connection
with the New York publication with this in view.

Mr. Kreidler and his co-workers are jubilant over
the prospects, and are thoroughly impressed with

the belief that perfect success is assured for the

new journal; and their friends, the electrical fra-

ternity, will rejoice at the fulfillment of their

hopes."

Electricity Applied to Air Brakes.
The report of the Brake committee to the

Master Car Builders' association on the Burling-

ton brake tests concludes as follows: While we
are not prepared to make any definite recom-
mendation at this writing as to what freight train

brake should be generally adopted, our present

information, derived from the recent tests, points

to two conclusions:

1. That the best type of brake for long freight

trains is one operated by air, and in. which the

valves are actuated by electricity.

2. That this type of brake possesses four dis-

tinct advantages:

(a). It stops the train in the shortest possible

distance.

(h). It abolishes shocks and their attending

damages to equipment.

(c). It releases instantaneously.

\d). It can be graduated perfectly.

The further question as to whether electricity

is a sufficiently reliable element to use in freight

train service is one that can only be determined
by experiment, but we think the benefits derived

from electricity are so manifest that the ex-

periment is well worth trying.

In view of the foregoing and of the improve-

ments that the buffer and atmospheric brakes are

making, your committee recommends that the

subject of automatic freight train brakes be con-

tinued for further investigation.

The lines, instruments, etc , of the Arkansas
Telegraph company, operating between Little

Rock and Pine IJluff and Hot Springs, have been
sold, under an execution, to the St. Louis, Iron

Mountain & Southern railroad company. This

company formed the Little Rock, Hot Springs &
Pine Bluff connection with the Baltimore & Ohio
lines, and has been in operation nearly two years.
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ELECTRIC LIGHTING.
Rochester, N. Y., has just entered into con-

tracts with the three electric light companies for

lighting the entire city by the electric light for

five years. The Edison Electric Illuminating

company, whose plant is run by steam, was
awarded the contract for 700 or more incandes-

cent lights of 20 candle-power, each to be placed

and used in the kerosene lamp district on the

west side of the river at the following rates : First

)'ear, four cents per lamp per night; second year,

four and one-half cents ; third year, four and
three-fourths cents; fourth year, five and three-

fourths cents; fifth year, six cents. The Roches-
ter Electric Light company, using the United
States system, and utilizing a fine water-power,

received the contract for furnishing 100 or more
2,000 candle-power arc lights at the round rate

of twenty-eight and one-half cents per light per
night for the entire five }'ears. The Brush Elec-

tric Light company, which is provided with a

constant water-power of great magnitude, will

furnish 567 arc lights of 2,000 candle-power each,

at thirty cents each per night for the first two years,

twentj'-eight cents for the second two years, and
twenty-seven cents for the fifth year. Without
calculating on any increase in the number of

lights, but simply as the contracts now stand, the

Brush company will receive $175,411.75 for the

five 3'ears, the Edison company §63,875.00, and
the Rochester company $52,ot2 50. The Brush
company, it should be stated, has had its plant in

operation for some years, the Rochester company
has but recently been put in first-class order,

while the Edison company has not concluded its

first year of existence.

Warsaw Electric company of Warsaw, 111., are

putting in a 45-light Brush dynamo and a 45
horse power Westinghouse standard engine.

The Archer Electric Light company of Wi-
chita, Kan., early last month put in operation the

Fort Wayne Jenney system of incandescent

lights. The Daily Eagle of the 12th ultimo
speaks in high terms of the system.

Last November, Charles J. Steiuau, of Cincin-

nati, contracted with the Cincinnati Gas Light

company to use gas for ten years for lighting a

store building, agreeing to pay $1.30 per 1,000

cubic feet, this price to be reduced if council or-

dered a general reduction in price of gas through-

out the city. Mr. Steinau, since making the con-
tract, introduced electric lights and discontinued

the use of gas. The gas company appealed to the

courts to compel Mr. Steinau to discontinue the

use of electric lights, and the circuit court has

sustained the common pleas in granting an in-

junction restraining him from using the electric

light during the lite of his contract with the gas
company. Mr. Steinau is in an unfortunate posi-

tion, inasmuch as he cannot participate in the

benefits of the electric light for nearly a decade,

and b)' that time the steadily increasing popular-

ity of the electric light will undoubtedly have
placed it not only in every store building but also

in every private residence.

The Springfield Electric Light company, of

Springfield, 111., have ordered an additional 35-
light machine and lamps from the American Elec-

tric company.
A paper on the principal elements of danger

in flour mills, recently read before the Associa-

tion of British and Irish millers, refers to the

danger of fire from unprotected lights, and says:
" Naked lights have to some extent been replaced

by incandescent electric lights, which are not on-

ly safe as regards exploding dry dust, and free

from the various risks of gas, but have the ad-

vantage of reducing the general temperature of

the mill. Too much stress cannot be laid upon
the superiority of electric lighting."

The Pond Engineering company of St. Louis
are erecting the complete steam plant for the

electric light station now being put in by the

Paris Gas and Electric Light company, Paris,

Tex. The contract includes two 60 horse-power
steel tubular boilers, one 60 horse-power Arming-
ton & Sims engine, Sheffield grates, Blake boiler

feed pump, Korting injector, feed water heater,

brick and pipe work, and belting—in fact, a first-

class outfit, set up ready for service. The Amer-
ican system is to be used.

The mammoth Rialto building, Kansas City,

Mo., is to be lighted throughout with incandes-

cent electric lamps. The Pond Engineering com-

pany, St. Louis, have contracted to furnish and
erect an Armington & Sims engine for driving

the dynamos.
The Kansas City office of the Pond Engineer-

ing company has been awarded a contract for furn-

ishing an Armington & Sims engine for driving

the shops and an incandescent dynamo at the

power station of the Grand avenue Cable Rail-

way company. The Metropolitan Street Railway
company of the same city have also placed an
order for an Armington & Sims engine for the

same purpose.

The Jenney Electric company of Indianapolis,

Ind., are about to put a plant in the new Denison
hotel in Indianapolis, made up altogether of

large incandescent lamps, ranging from 200 to

400 candle-power each.

F. AV. King, superintendent of lamps, says Bal-

timore American, has collected data from official

sources in reference to the cost of electric light-

ing. Various matters, such as the number of

lamps, the ownership of plant, candle power, etc.,

must be taken into consideration in figuring up
the cost in the various cities. The candle-power
in all the cities is 2,000, except in Brooklyn,
where it is 1,200. New York has a contract for

one year with the Brush and United States com-
panies, and has in use 711 lamps at 70 cents each
per night. Philadelphia has 525 lamps, for which
an average of 54 cents per night is paid under a

one-year contract, and the Brush, United States,

and Houston systems are used. Brooklyn has

995 lamps at a cost of 50 cents each (1,200
candle-power). The contract is for one year,

and the Thomson-Houston system is used. Bos-
ton has 504 lamps at a cost of 65 cents each,

furnished by the Brush, Western, and Thomson-
Houston companies under a three-j'ear contract,

and the city owns the posts, extensions and hoods.
Newark, N. J., has 150 lamps at a cost of 50
cents, furnished by the United States and West-
ern companies under a three-3'ear contract.

Providence, R. I., has 175 lamps at a cost of 50
cents, furnished by the Western and Thomson-
Houston companies under a one-year contract.

Albany has 48 1 lamps at 50 cents each, furnished
by the Brush company under a five-year contract,

and owns the lamps, posts, poles and lanterns.

Albany, Boston and Philadelphia, which pay 50
cents, 65 cents, and 54 cents, respectively, own
more or less of the plant.

A suit was brought by the Brush Electric com-
pany against the Cleveland Electric Light com-
pany in the United States circuit court, JuneSth,
to secure damages for the alleged infringement
of a patent. The officers of the defendant com-
pany are S. C. Smith, president, S. M. Strong, vice
president, F. J. Stafford, secretary, treasurer and
general manager. The bill of complaint states

that on September 2d, 1S79, Charles F. Brush was
awarded letters patent for an improvement on
electric arc lamps, and that the Cleveland Elec-
tric Light company have unlawfully made use of
the invention. The Brush company seek an in-

junction, the destruction of lamps now held by
the defendants, and a suitable award of damages.
—Cleveland Leader and Herald.

Treviso, a small town of 18,000 inhabitants,

north of Venice, has adopted the electric light

and is burning 600 lamps, some of 32, some of

16, and some of 10 candle-power.
The Chicago, Burlington & Quincy railroad

company are talking of lighting some of their sub-
urban trainsby electricity stored in accumulators.
The experiment of lighting with electricity

generated by car-wheels is being tried by the
Connecticut Valley railroad.

At the recent trial of the "boodlers" McGar-
igle and McDonald in Chicago, the jury rebelled
at gas light during the evening sessions, made a
demand for electric lights and got them.

THE ELECTRIC MOTOR.
The first application of electricity as a motor

for running street-cars in St. Louis was made on
the 25th ult. on the Washington avenue line.

The test was considered highly successful, and
as soon as the necessary machinery and apparatus
can be attached to the cars the entire road will

be run by electricity. The motor used is known
as the Julien system.

On the igth ult. the Detroit Tribune printed
a sixteen-page paper on a web perfecting press
with an electric motor, put in by the Sprague

Electric Railway & Motor company, furnish-

ing the power. The motor is of the ten-horse

power size and supplanted an engine of nomi-
nally double the power. The proprietors express
great satisfaction with the performance of the

motor.

The Union street railway, St. Joseph, Mo.,
has adopted the Sprague electric railwa)' system,

and it is expected that the road will be ready for

operation in a few days. The steam-plant is be-

ing erected by the Pond Engineering company,
St. Louis and Kansas City, who are furnishing

the Armington c& Sims engine, Lowe feed-water

heater, Blake steam-pumps, valves, belting, etc.

THE TELEPHONE.
The annual report of the Great Southern

Telephone & Telegraph Co. just issued, shows
that for the fiscal year closing March 31, 18S7,
the gross earnings were $129,515.55 and the gross
expenses $94,518.66, leaving the net profits $59,-
152.03. The present numberof exchanges is 12,

and the number of subscribers 1815. The num-
ber of miles of toll lines is 1053 and the number
of toll stations 143. The district of the company
comprises portions of Louisiana and Mississippi.

Last November the toll sj'stem was presented
the subscribers of the Rochester, N. Y., telephone
exchange for adoption. The argument of the

company was that in the face of the indiscrimi-

nate use of the telephone by non-subscribers and
the fact that a business house using the telephone
almost continuous!}' throughout the day paid no
more for the service than a house using its in-

strument onl)' a dozen times a day, the toll

system was the only fair and just basis. The
subscribers, while in many cases acknowledging
the soundness and justice of the argument, in-

sisted that the proposed rates were exorbitant.

An association was formed by the subscribers to

resist to resist the introduction of the system and
nearlj'all cut out their telephones. The difficulty

is still unsettled. Meanwhile the Writing Tele-

graph company has established an exchange and
now has about twenty-five subscribers.

Thus far, according to a dispatch in the

Cleveland Leader, the Pan-Electric suits have
cost the government nearly $150,000. The six

attorneys engaged by the government have re-

ceived about $42,000.

A special dispatch to a Chicago paper from
Indianapolis says: " Ever since the telephone

bill became a law the company has been vainly

endeavoring to fix upon some scheme to avoid it.

It has procured the following petition: ' We, the

undersigned citizens of Indianapolis, recognizing

the unsatisfactory condition of the telephone

service in this city, and the claim of the Central

Union company that they can not do business

under the law without losing money, hereby

propose to said company the following basis of

charges to be paid by us. We will pay said com-
pany the sum of $18 per annum, payable semi-

annually, in advance, and will also pay in addi-

tion thereto the rates of toll heretofore charged

by said company in this city.' " F. G. Beach,

superintendent of the Central Union Telephone
company, unequivocally pronounces the state-

ment a falsehood. He states that the originator

of the petition is the inventor or owner of a reg-

istering device to beattached to a telephone and
which records automatically the number of calls,

the intent being to prevent any discrepancies un-

der a toll.system between the number of mes-

sages recorded against a subscriber in the ex-

change and the number that the subscriber either

records against himself or thinks ought to be re-

corded against him. The telephone company
has not adopted the registering device and un-

doubtedly will not.

Two years ago the state of Indiana by law

fixed the annual rental of a single telephone at

S36 per year. An effort is now being made to

have an ordinance passed by the Chicago com-
mon council to tax each telephone in use in the

city $25 a year. The Indiana legislature and
the Chicago board of aldermen seem to take

somewhat diverse views of the telephone.

A telephone service has been installed between
the Bourse at Paris and the central telephone

office in Havre, the charge for five minutes'

conversation being fixed at ifr. The working
of the line is perfectly satisfactory.
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THE TELEGRAPH.
A local order of railway telegraphers has been

organized at Indianapolis, with twenty charter

members and the following officers: Chief tele-

grapher, I. S. Pierce; assistant chief telegrapher,

G. VV. Martindale; secretary-treasurer, J. F. Ken-
nedy; senior telegrapher, J. P. Collins; junior

telegrapher, J- H. Bowers; inside sentinel, C. F.

Hagenian; outside sentinel, T. H. Farrell; past

chief telegrapher, H. G. Henze; executive com-
mittee, J. R. Barnett, J. M. Sanders and A. J.

Wheeler.
There are about 20,000 miles of telegraph and

telephone wires in New York city. Of this num-
ber the Western Union Telegraph company
operates and controls more than 5,000 miles, 500
miles of which are already placed in conduits

underground. The same company operates over

430,000 miles all told. Its wires if stretched in

one continuous line would go around the globe

nearly eighteen times, and they would reach from
the earth to the moon and almost back again.

The death of Freeman Clarke, of Rochester,

N. Y., occurred June 24th at the age of seventy-

five years. He was a member of the thirty-eighth

congress in 1S62 and comptroller of currency in

1865. For many years previous to his death, Mr.
Clarke had led a quiet, uneventful life, rarely, if

ever, appearing on any public occasion, but his

death recalls the fact that he was contemporary
with that coterie of organizers of the Western
Union Telegraph company, of whom but a few
are left.

NEW ENTERPRISES.
The First National Bank of Ottawa, Kansas,

are about to erect a new building.

J. W. Aylor of Webb city, will erect an Opera
House block at Carthage, Mo.

Hamilton & Steen of Kansas City, Mo., are

about to expend f 100,000 on a grand stand and
club house.

The Southern Oil Co. of Little Rock, Ark.,

will erect a new oil mill at Argenta, Ark., and
will put in the electric light. The plans call for

an expenditure of about f 100,000.
N. N. E. Wood of Sioux City, la., will put up an

office block to cost $25,000.
The cost of the new court house at Evans-

ville, Ind., will be about ,f35o,ooo. County com-
missioner Christ. Wunderlich is chairman of the
committee.

L, R. Curtis of Mendota, III, is to put in a
500-light incandescent plant.

M. Bowen is president and R. L. Curtis secre-

tary of a stock company formed to start an organ
factory at Mendota, 111. The outlay will be
$100,000; $60,000 of the stock has been sub-
scribed.

A new hotel is to be erected at Mason City,

Iowa, by H. A. Dyer. He proposes to expend
about $20,000 on it.

William Gordon is owner, and E. W. Loft
architect, of a new apartment house to cost

$75,000, to be erected at Sioux City, Iowa.
The Galesburg Illuminating Co. of Gales-

burg, 111., will enlarge their present plant.

McCormick Reaper Works of Chicago, III,

expect to expend about $100,000 on their plant
at Aurora, III.

Aurora Cotton Mills of Aurora, III, will put
in the electric light.

Wra. Donaldson & Co. of Duluth, Minn.,
will erect a business block to be used as a dry
goods store. The cost will be $25,000. McMil-
lan fr Stebbins are the architects.

J. C Banaos of Minneapolis, Minn., is build-
ing a handsome residence and will fit it up with
electric bells. George Hulm, druggist of the
same place, is building a $4,000 residence, and
will also put in electric bells.

A new factory is being built in Cedar Rapids,
Iowa, by a stock company of which Hon. S. L.
Dows and H. B. Souther are the principal share-
holders. It will cost $50,000.

Spalding Hotel Co. of Duluth, Minn., are put-
ting up a seven story hotel, to be named Hotel
Duluth. It will cost $300,000 and in all respects
promises to be a fine building. It will be pro-
vided with electric lights and electrical apparatus
throughout. The Duluth National Bank will

expend $150,000 on a six story building.

At Minneapolis, Minn., Albert Johnson is

erecting a seven story business block at a cost of

$75,000. It will be fitted with electric appli-

ances.

D. M. Bell is president of the Electric Light
and Power Co. of Lyons, Kansas, who are ready
to put in an electric light plant. W. T. Nichols
of the same place, will build a new brick build-
ing with all the modern improvements.

Norfolk Opera House Co. of Norfolk, Ne-
braska, are building a new opera house and stores,

to cost $45,000.
The Stillwater Electric Co. of Stillwater,

Minn., R. H. Bronson, secretary and treasurer,

propose to expend about $5,000 on their plant.

C. C. Miller & Co., Larned, Kan., are erect-

ing a two-story building for commercial purposes
at a cost of $35,000.

The new court house of Coldwater, Mich.,
M. H. Parker, architect, will be fitted with elec-

tric appliances. The estimated cost of the build-

ing is $40,000.
G. S. Mayhew, 1530 EastiSth street, Min-

neapolis, Minn., is about to erect five frame
dwellings at a cost of $2,500 each. They will

be fitted with electric bells.

A new hotel to cost $35,000 is going up at

Keokuk, Iowa, Keokuk Hotel Co. owners; elec-

tric appliances will be put in.

The Franciscan Sisters of Keokuk, Iowa, are

erecting a new hospital at a cost of $15,000, from
plans made by Architect Sunderland of Burling-

ton, Iowa. The building will be provided with

electric bells.

The Paola Electric Light and "Power Co., of

Paola, Kan., and The Hays City Electric Light
Co. of Hays City, Kan., are organizations of

recent incorporation.

Miscellaneous Notes.
Boston is soon to test a new electric appara-

tus on the fire engines of the department, says

the Fireman s Herald. The invention is a sys-

tem of electric signaling applied to the hose in

such a manner that wherever the linemen may
be they are in instantaneous communication with

the engineer in charge of the engine. The wires

are laid inside each length of hose and the brass

couplings of each length are furnished with an
automatic electric coupling, so that if a piece of

hose is damaged another may be quickly put in

its place without deranging the electric circuit.

The strain on the hose and engine by the use of

the shut-off nozzle and relief valve now so ex-

tensively employed, is done away with, and the

stream is controlled entirely by the engineer at

the engine
We are in receipt of a copy of the handsome

illustrated catalogue of steam and hydraulic ma-
chinery just issued by the Pond Engineering
company, St Louis and Kansas City. The cata-

logue contains much valuable information for

steam users, among other things useful data on
hydraulics, operation of pumping machinery,

temperature and weight of steam at various

pressures, mean effective pressure in steam-en-

gine cylinders, heating feed water, safe working-

pressures for boilers, dimensions of standard

chimneys for all horse-powers; proportions, heat-

ing-surface and horse-power of horizontal boilers,

the efficiency of fire-streams, etc. This company
makes a specialty of steam-plants for electrical

duty. A copy of the catalogue will be mailed

to interested persons on application, and makes
a desirable addition to the library of any steam-

plant.

The city council of Chicago are considering

the advisability of lighting the principal streets

with electricity. To do this it would require

about fifteen electric plants, which could be put

in at a cost of $47,000 apiece. This plan hinges

upon that for lighting the river by electricity, as

noted elsewhere.

The New York Exhibition.

The New York Electrical society will give an

electrical exhibition in the large exhibition build-

ing of the American Institute in that city, com-
mencing September 28th next, and ending De-
cember 3d. The exhibition will include all that

relates to the science and application of electricity

in its broadest sense. The American Institute

and the American Institute of Electrical Engi-

neers have assured the society of their hearty

cooperation.

Business Mention.

The Western Electric Company of Chicago
and New York have just completed an order for

about eight miles of underground cable for

Sixth avenue, New York, for the Metropolitan
Telegraph and Telephone Co. of that city; and
have in hand orders for a cable containing from
25 to 150 wires, an aggregate of about 250 miles
of wire, which is being laid in West Madison
street, Chicago, between Halsted street and Ash-
land avenue by the Chicago Telephone Co.;
about three miles of 50-wire underground cable
for the Alleghany City, Penn., Telephone Co.;
about 5000 feet of loo-wire aerial cable for the
Missouri and Kansas Telephone Co. ; and half a
mile of cable for the Baltimore & Ohio Telegraph
Co. to extend their underground system in

Chicago, They are also at work in the follow-
ing orders: A 40-light dynamo for the Red Cloud
Electric Light Co., Red Cloud, Neb.; a large
multiple switch board for Memphis, Tenn.; and
an additional 35-light outfit for the St. Louis
Western Electric Light & Power Co.

The Midland Electric company of Omaha,
Neb., write very encouragingly of their business
prospects for the present year. Every indication

is that the volume of their business will be fully

three times that of the aggregate amount of last

year. Their annunciator business is on the rapid
increase. They have lately put in hotel annun-
ciators at Norfolk, Wymore, Kearne}', Grand
Island and Lincoln, Nebraska, and Rapid City,

Dak., in addition to their large business in
'

Omaha. They are the licensees under the
patents belonging to the Viaduct Manufacturing
company for the introduction of the McCulloh
district telegraph and fire alarm system in the
states of Nebraska, Wisconsin, Kansas, Colo-
rado, Oregon, Iowa, except Des Moines; Minne-
sota, except St. Paul and Minneapolis; Missouri,

except St. Louis; and in the territories of Dakota,
Wyoming, Utah, Montana and Washington.

Leonard & Izard of Chicago for the Edison
company are installing a central station plant of

500 lights at Winona, Min,; a street lighting

system of 72 thirty-two candle power lights at

Olney, III; a plant of 30 lights for the Musca-
tine Oatmeal Co., at Muscatine, la.; an enlarge-
ment of 50 lights of the plant of the Commercial
Safety Deposit Company of Chicago; a central

station plant of 500 lights for the Cascade Milling
Co., of Sioux Falls, D. T.; a plant of 200 lights

for the South Dakota penitentiary at Sioux Falls,

D. T.; a central station of 500 lights at Paris,

III; a plant of 37 lights for Frank Glover, Clark
street, Chicago; a plant of 80 lights for Lansing
& Sickler, Clark street, Chicago; a plant of 600
lights for the Shattuc schools, Faribault, Minn.;
.a plant of 240 lights for the Anglo-American
Provision company, South Omaha, and an en-
largement of 300 lights for the "The Fair," Chi-

cago. A handsome contract taken by the same
firm is for a plant of 4000 lights for " The Rook-
ery," a magnificent commercial building on
Adams street, Chicago. They are also wiring
the Layton Art Gallery at Milwaukee, Wis., for

200 lights.

There are over 100,000 horses used in haul-

ing street cars in the United States. Chicago
has 8,625; Cincinnati, 2,175 ^'^^ St. Louis, 2,815.

Five years is more than the average useful life

of a horse for street car purposes. The success
of the Van Depoele system of propelling street

cars by electricity has convinced street car men
that the horses must go, more especially since it

has been thoroughly demonsti'ated that cars can
be run by electricity under this system for one-

half the cost of running by horses. The Van
Depoele Electric Manufacturing Co. of Chicago,
are crowding their shops to fill orders.

Carbons.—The business formerly conducted
by E. C. Hawks, agent, will hereafter be con-

ducted by the United Carbon Companies, office,

room 90, Wilshire Building, Cleveland, O., who
will endeavor to serve the electric light people
to the best of their ability at all times. All com-
munications should be addres.sed as above.

Instruction wanted for position of mechanical
and electrical engineer, by young man employed
during the day. An opportunity for some labor-

atory practice if possible. Address R. 481, 5th

ave., Chicago.
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OMAHA, NEBRASKA,
DEALERS IN

ELECTRICAL SUPPLIES
FOR THE TELEGRAPH, TELEPHONE AND ELECTRIC LIGHT.

Hotel and House Annunciators, Burglar Alarms, Fire Alarms, Electric Gas Lighting, Speaking- Tubes, Elevator Annunciators, Batteries, Push
Buttons, Electric Pens, Telegraph Learner's Instruments, Medical Batteries, Linemen's Tools, Bell Hanger's Supplies, Railway Velocipede Cars, Etc.

WESTERN AGENTS,—THE OKONITE CO., and the Return-Call System of Hotel Annunciators. Fire alarms for cities and towns.

We own the Franchises of the Western States and Territories, for the improved McCULLOH AMERICAN DISTRICT TELEGRAPH SYSTEM
and are prepared to give franchises and construct plants on reasonable terms.

I^F" Estimates furnished nnd contracts made for any and all kinds of Electrical Work in any part of the West. Correspondence solicited. Illustrated Catalogue and
Price List on Application.

^^t^HslaPsI # Eleetpieal # U/orl(^,
^^^""^^ MANUFACTURERS OF

Telegraph and Telephone Apparatus.
EXCLUSIVE MAKERS OF

SOLE MANUFACTURERS AND LICENSEES

fle^^ +lotel Giie^h Call aod Pipe jqiapm j^ppapah;^^ Witl^ GpaVity J^DDuo^^iatop ComlaioGGJ.

Pins, Brackets, at special low prices. In stock, full line Iron, &teel and Hard-drawn Copper Wire, Batteries, Gas Ligtiters, Call Bells, etc., etc.

ESTIMATES FUENISHED. SEND FOR CATALOGUES AND PK7CES. 011u011MiM.ii.il, UHIU, U. O. .A.,

The Ide Automatic Cut- Off Engine,
MOST SUCCESSFUL ENGINE FOR ELECTRIC LIGHTING

Challenge to the World on Regulation. Highest Award fro7n Franklin Institute^

Philadelphia ; Mechanic InstittUe, San Francisco.

Siiperior Constr\iction. Long^ Life- Econoxny.
A. L. IDE & SON, Engineers & Founders,

SPRINGFIELD, ILLINOIS.

Cliicagro Office, 232 Clark. Street. ^^"Q for catalogue c.

Jel<^(5rapt7, Jel(^pl?09(^ a^d

ANNUNCIATORS,

\\ RURGLAR ALARMS,

ELECTRIC BELLS,

i/lTTERIES
AND

gather-^

RailWajj )k Telegraph
No. 211 AND 213

Fl(^etrie \M\)^ ^applies.

Repair work done and

special manufacturing at-

tended to. Skilled work-

men in all departments.

All apparatus warranted

and satisfaction guaran-

teed.

ffia'^oeto ^ell^,

COKRESPONDENCE SOLICITED.

Supply )i^ Gompa
RANDOLPH ST., CHICAGO.

n^,
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H. WARD LEONARD. E. M. IZARD.

LEONARD & IZARD,

ro95uIt:i9(5 apd roi;)traeti9(;J

ECECTRICJIC EDGIREERS.

j\|o. 185 D^arbori) Stn^i^t, §lji(;a<Jo.

EXPERT WORK UPON

DYNAMOS, MOTORS, ACCUMULATORS, ETC., A SPECIALTY.

Electrical testing of all kinds done in a reliable manner. Elec-

trical Determinations and Expert Advice furnished for Electric

Light and Power Plants. Expert work upon Steam and Motor

Power Plants for central station for the distribution of Electric

Light and Power done with Guaranteed results. Steam and

Water Power Plants installed in most approved manner.

AUTHORIZED CONTRACTORS FOR INSTALLATIONS UNDER THE

7lN" =yi509 Syst<^/T)=

Representing the Edison Light Co., for Humbird & Gorton in

Illinois, Iowa, Wisconsin, Dakota, Nebraska and Minnesota.

^^9tral
M. T. GREENE, President.

GEO. A. McKINLOCK, Treas

\VM. H. McKINLOCK, Secy.

j^leetri^;

^ompai^y,

38 & 40 La Salle Street, CHICAGO.

MAGNET
OFFICE

I

ANNUNCIATOR
j

UNDERWRITERS
'

LINE
BARE COPPER'

WIRE

Electric Bells,

Btirglar Alarms,

Hotel Anminciators.

PRICES ON APPLICATION.

POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS OF
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Western Agents for Armington & Sims' Engines, Steel Tubular Rollers, Jarvis' Patent Furnace, National Packing and Sheffield Grates, Lowe Feed Water

Heater, RIake Pumps, Korting Injector, Jenkins Rros.' Valves, Etc. Also, Rrick and Pipe Work, and Relting.

TOY and. Y09 IMarls^et Street, SX. LOUIS.
BRANCH, 521 DELAWARE STREET, KANSAS CITY.
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MANUFACTURERS OF

ARC AND INCANDESCENCE

Electric Lighting Apparatus.

THE BRUSH

Electric Company,

CLEVELAND, OHIO.

Chicago Office

130-WASHINGTON STREET-130

Chicago, Illinois.
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GUARANTEED FULL RATED POWER,

,*0,»*'-.O^

IQotors Ujound for any Current, Qrc or Incandescent, ^
^^

jlegulation Superior to any (Ilotor, fsS^^^^^O^ y^

NYLAND \V^^<^ A.VV^^^ . v .^^y ^\ ^ ^ •^ ^^ \ New York,

ELECTRIC CO. ^ ^^^^^""^ WV^^''*' «vl«nd clectric co..

406 Broadway, ^ o«
/'^^ J ^^ 406 Broadway.

New York. XV^ .0'^^^'' ^^ XV^^^<^^ BOSTON, E. C. PIKE, 197 CONGRESS ST.

Y ^^ >^^ ^.. <^-^ '
( 12 Annie Sireet

V^ /^ ^^ ^ ^ CHICAGO, CHICAGO OPERA HOUSE BLDG., Room 1020.

^ V ^. y j.^
'^

Louisville, IVIessrs. Barbaroix & Co., 139 Third Street.

t\ V^ ST. LOUIS, 208 SOUTH THIRD STREET.

£ V ^L^ Buffalo, No. 6 Coal and Iron Exchange.

\^_^* CLEYELAlSriD, OHIO,
OFFICE, No. I National Bank Bldg. WORKS. 21, 23, 25, 27 Franklin St.

K. HI. JARVIS, President. J. A. GRANT, Secretary. A. F. UPTON, Tre asurer and General Manager.

ENGINEERS AND CONTRACTORS
ARE PREPARED TO FURNISH ESTIMATES AND CONTRACT FOR

(Complete (jutfits of ^team fjlotix^e Power
—FOR

Electric Lighting Stations, Mills &. Factories,

Including (Boilers, Engines, Steam (Pumps, Feed Water Heaters, Injectors, Iron Stacks, Grate (Bars, (Boiler Furnaces, etc.

St^e "Jaruis patent pur^aee" a 5p^eialty.

Burns Slack, Screenings, Coke, Breeze, etc. Correspondence solicited. Circulars, Cata'ogues, and general information furnished on application.

CHICAGO, 81 Lake Street.

BOSTON
|slo. 61 Oliuer Street.

Manager Western Department.

NEW YORK:

)\lo. 108 yberty Street.
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5f?^ iJ^lM S'-^'-^S ^le(;tri(; I i^t^tii^i^ Co.

-MANUFACTURERS OF-

Incandescent ^ Arc Usht Apparatus.

BECAUSE OF

Economy of Power.

Mechanical Design and Workmanship.

Perfection of Automatic Regulation.

Durability of Lamps.

Absence ot Discoloration of the Lamp Globes

Precision and Reliability of Measuring Instruments.

Completeness of Detail.

United * States * [ong * Distance * Incandescent * [ighting.

¥170 only ^y^bm oFFepio^ pea^0!2ak)ly |oW ^o^t Fop main

eoody^top^ '^omWm®^ Wihl^ ecooomv 112 opepatioo, tl^at t^a^

k>eer2 ^LilsjeaheGl to a <iommepe-ial hc^h Fop acy Ww^Ui oF time-

4

-ITS CLAIMS ARE-

'%

GREAT SIMPLICITY.

UHEQUALLED ECONOMY OF OPERATION.

UNEQUALLED ECONOMY IN COST OF MAINS.

THAT IT CAN BE DISTRIBUTED MORE WIDELY.
Greater COMMERCIAL SUCCESS than any other System Tested.

SE/VD FOR CATALOGUE AND TESTIMONIALS.

Uompare our guarantees of tlje following SIX most important points in incan-

descent lial}tinci witlj tl^e auorantees of any otiper Company.

ist. Number of i6 Candle Power Lamps to the Horse Power,
2nd. " " 20 " " " " " " _

3rd. Life "16 " " " guaranteed,

4th. " " 20 " CI i< a

5th. Percentage of discoloration of lamps at or near end of guaranteed life,

6th. Self Regulation of Dynamos to insure even burning of Lamps,

600 hours.

1000 "

inappreciable,

yes.

MANAGER WESTERN DEPARTMENT.

216 La. Salle Street, CHICJL&O.
Territory

: —Ohio, IVIichigan, Indiana, Illinois, Wisconsin, Minnesota, Iowa, Missouri, Arl<ansas, Kansas, Nebrasl<a,
Colorado, Dakota, Idaho, Montana, Utah, New Mexico, Texas, etc.

GENERAL offices: EQUITABLE BUILDING, 120 BROADWAY, NEW YORK.



JAMES A. SLEEPEIi. President.

W. A. STILES, Secretary and Treaeurer.

AARON K. STILES, Manager.

C. J. VAN DEPOBLB, Elcetrician.

THE^

||an Oepoele Electric manufacturing Co
OF CHICAGO, ILL, U. S. A.

OWNERS OF THE PATENTS AND INVENTIONS OF CHAS. J. VAN DEPOELE.

ELECTRIC RAILWAY APPARATUS,
Electric Arc Light Dynamos and Lamps.

Constant Speed Stationary Electric Motors, Etc.

OUR

Fl(^etri(;-.- \\<^\}\

UNEQUALED.

The Oql^ perfect DouMe-Lamp.

THOUSANDS IN USE.

it2 eVepv Fs^peet.

-OUR-

Fl(^(;triq- Railvuay

SYSTEM
- PItOTECTHD BY-

* fATENTS.

^be yverlpead Wire and

clnderground Conduit Systems

Fully Protected.

Uap Depo^l^ E!.l^^tri(; I^ailu/ay5

-ARE IN OPERATION AT-

Appleton, Wis, Scranton, Pa., Montgomery, Ala., Detroit and Port Huron, Mich., A/Vindsor, Ont., Bing-

hamton, N. Y., and Lima, O., and are being constructed at Ansonia, Ct., and Brooklyn, N. Y.

—

»

^-«—<'^^ ESTIMATES AND CATALOGUES SENT ON APPLICATION. ^'

VAN DEPOELE ELECTRIC LIGHTS
Are in use everywhere and are daily growing in popularity.

WRITE FOR ILLUSTRATED ELECTRIC LIGHT CATALOGUE.

%
||an Oepoele Electric manufacturing Company,

15, 17, 19 & 21 No. Clinton Street,

NEW YORK office:
W, 221 & 222, No. 45 BROADWAY. CHICAGO, ILL, U. S. A.



OFFICERS:-
H. G. OLDS, President'. M. W. SIMONS, Secretary.
P. A. RANDALL, V. Prest. R. T. McDONALD, Treas. & Gen'l Manager.

S— D 1 R ECTOTS : -*

H. G. OLDS. JOHN H. BARR. P. A. RANDALL.
M. W. SIMONS. R. T. McDONALD.

Fort |||ayne"]enneg' Electric [ight Co o

SOLE OWHERS AND MAHUFACTURERS OF THE
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ĥm.

lao

cn
)

^ •«4

c ^
D3

C s td

PD

o ^ CS

?; CD O
r ^3-

m CO
-c a

CD •-3

i^ CD O
i» ^^ CD
3
9> C9
(I) ^^
T

OS

•

}-f^-jK^W Dypa/T)o-^l^(;tri(;

ffiachines-AND THE-

JEQI^Eg ARC LIGHT?

The JENNEY DYNAMO has no equal for SIMPLICITY, COMPACTNESS
and DURABILITY. The same has been said and admitted to be true of the

Jenney Lamp. Recommended for the award of the

ONLY GOLD MEDAL
At the Great Southern Exposition at Louisville, 1883, for Best Arc System.
Awarded First Medals for Best Arc Lamp, Best Arc Dynamo, Best Arc System.

This system HAS NO EQUAL for SIMPLICITY, DURABILITY and
STRENGTH OF LIGHT.

-ALSO-

COMPLETE INCANDESCENT SYSTEM.
DYNAMO: PERFECTLY AUTOMATIC, SHUNT W^OUND, REQUIRING NO RESISTANCE for var.i
LAMP: NEW FILAMENT, NEW PRINCIPLE of Construction, REMARKABLE LENGTH OF L F

CANDLE POWER, will not deposit carbon on inner surface of bulb.

The filament is as pliable as a piece of thread and is not made brittle by the action of the current.
Complete System of Fixtures and Attachments, also full line of Electoliers, Combination Fixtures and Shades.
We are in the market for Large Incandescent Contracts.

^- CXRIC 3MOXORS
We have the Only Perfect Working Headlight for Steamboats, with Focusing Reflector,

application.-
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THE UNITED CARBON COMPANIES.
THIS ORGANIZATION INCLUDES -A-LL. THE OLD AND LEADING MANUFACTURERS OF

Carbon Points and Plates
IN THE UNITED STATES.

With this United Knowledge and Experience we are enabled to furnish SUPERIOR CARBON
POINTS, adapted to the different systems, at Fair and Just Prices to the Consumers and Manu-
facturers.

Orders promptly and carefully executed.

THE UNITED CARBON COMPANIES,
Office, Rooms 90 and 91 Wilshire Building, CLE^ELiLlTlD, OHIO.

PAYNE AUTOMATIC ENGINE.
B. W. PAYNE & SONS, Manufacturers, Elmira, New York.

BUILDERS OF

Single Valve and Corliss Valve

ENGINES.
SELF CONTAINED AND SINGLE CRANK

ENGINES
Specially Mapteft for Electric Liglitii.

WESTERN DEPARTMENT:

No. 10 8. Canal St.

CHICAGO.

H. S. WALKER, MANAGER.

TELEPHONE 4024.

Daniej- W.
Addison H.

Makmon, Presideoj^.

NoBDTKE, Vice-fires Ident,

Cdakles D. Jenmey, Electrician. Braihakd Eokison", Secretary. .

Aiios K. HoLLOtt'ELL, Treasurer

Jenney Electric Company,
Sole Owners of all the Patents and Inventions of Cliarles D. Jenney (known as the Jenney System) and Sole Owners and Manufacturers of his

Improved Oynamo, [amp ii

Electric jfjotor.

In all desirable features of Arc and Incandescent Lighting
the Jenney System leads. Simple, durable, economical,
steady, brilliant and penetrating. In these eaeentlals It chal-

lenges comparison.

Estimates Promptly Furnished for Erecting Electric Lighting
Plants for Cities. Companies or Individuals.

Prices Furnished for the Jenney Arc or Incan-

descent Systems, or for both combined.

The Jenney Arc-Incandescent Dynamos are self-regulating,
and permit the turning on and off of one or all of the Lamps

will.

This Company gives special attention to furnishing Mills^

':jps, Factories^ etc, with Individual Plants.

i;^" SERB FDi PIHPHLET lUUSTdllllNE illiD DESCilBlliG THE SmEM.-^
office and woees:

Cor. ktudT Ats. and Im Si. Indianapolis, Isd,



The Thomson-Houston Electric Go.
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SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

Electric Arc-Lighting
IlSr THE MsTOTiJLlD.

This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS FOR DIRECT LOW TENSION

AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING-

These dynamos are automatic in their regulation and will maintain a uniform light, with all or any portion of the lights in circuit. Our lamp will not blacken, and wilt

maintain its candle power during its guaranteed life. Every requisite for the most perfect system of

Incandescent Electric Lighting, at prices which insure a profitable investment to the purchaser.

Incandescent Lamps and Appliances for Incandescent Lighting.
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0)This company also manufacture Electric Motors of all sizes for the transmission

of power. Plans and estimates furnished for all kinds of Arc and
Incandescent Lighting.

THE THOMSON-HOUSTON ELECTRIC CO.,
-««- OFFICES : »»

Eastern. 178 Devonshire St., BOSTON. Western, Pullman Building, CHICAGO, ILL.
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Gas and Electric Li^ht Interests

The American System the Pioneer of the New Departure

ELECTRIC LIGHTING AS DEMONSTRATED BY THE

EXECUTIVE offices:-

IDetropolitan Telephone Building, 18 Cortlandt Street, fleui york.

officers:

EDWARDS H. GOFF, President and General Manager.
I/. M. BATES, Vice-President.

WILLIAM A. STEDMAN, Secretary and Treasurer.
JAMES J. WOOD, Electrician.

GENERAL AGENCIES!

AMERICAN ELECTRIC CONSTRUCTION CO., 14:6 Broadway,
New Yorl£, New^ Yorli State.

ST. PAUL GAS COMPANY, St. Paul, Minn., State ot Minnesota.

CITIZENS' GAS LIGHT CO., Jacksonville, Fla., Stat« of Florida.

SOWDON, ELDER & WRIGHT, 131 Devonsbire St., Boston,

New England States (except Connecticut).

PITTSBURGH ELECTRIC CO., EUGENE INGOLD, General
Manager, 213 Wood St., Pittsburgli, Pa., Western Penn-
sylvania, Ohio, Kentucky and West Virginia.

J. M. CHIPMAN, 19 N. Pennsylvania St., Indianapolis, lud..
State of Indiana.

MARKLE ENGINEERING COMPANY, Detroit, Mich.. State
of Michigan.

This company has challenged all other systems to a competitive test of merit without response.

For completeness and simplicity of construction, durability and economy in operation, steadiness and quality of light produced, and perfection in automatic regulation,

THE AMERICAN SYSTEM HAS NO EQUAL.
The Wood Automatic Regulator is entirely original, absolutely perfect in operation, and is the only perfect automatic current regulator ever invented, the pretensions

of rival companies to the contrary notwithstanding.

It still invites comparison, and stands ready to meet any known system of Electric Arc Lighting in open, fair competitive tests, upon all points of superiority claimed

for its apparatus whenever and wherever a sale is guaranteed to the winner.

POINTS OF EXCELLENCE
The Wood Automatic Regulator is tlie only known invention that is perfect in its action for regulating the lamps better on long and short circuits.

It saves oil and commutator brushes.

The American system needs less care, and is run at much less expense than any other system.

Its apparatus occupies less space, -weighs less, and requires less motive power for carrying any given number of lights than any other.

Its lights are steadier, and it requires less skill than any other to operate its apparatus.

The American system guarantees absolute safety of armatures from burning. This no other company can do, and it is this burning out of armatures in other systems

that makes maintenance so expensive.

The American Company stands pledged to make good all their claims to any one desiring an Electric Plant of any kind.

ITS ALLIANCE WITH THE GAS COMPANIES. A new element of enormous power is now coming into the company's concerns The gas inter-

ests of the country have been converted to the commercial value of electric lighting as a business enterprise, the particular value of the system owned by this company, and

its strong business alliance with the gas property of this company, is worthy of serious consideration of all purchasers of Electric Light Apparatus.

-ADDRESS ALL COMMUNICATIONS TO-

American Electric Manufacturing Co.,
Metropolitan Telephone Building, 18 Cortlandt Street, NEW YORK.
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REYNOLDS' IM PROVED CORLISS.
THE IDEAL ENGINE FOR ELECTRIC LIGHT WORK.

UnEqualEd fnr Clnss RGgulatinn
AND

ECONOMY OF FUEL.

Write for oiir Catalogue and Circular

giving List of Users.

-SOLE BUILDERS-

We refer to the following electric llglit plants now using the Reynolds' Corlles:

Brush Electric Light and Power Co., Cleveland, O.
Edison Electric Light and Power Co., Eockford, 111.

Syracuse Electric Light Co., Syracuse, N. Y.
Louisiana Electric Light and Power Co., New Orleans, La., three eDgloefi.

Badger Illuminating Co., Milwaukee, Wis., two engines.
"West Side Power Co., Minneapolis. Minn., four engines.
Louisville Electric Light Co., Louisville. Ky.
La Crosse Brush Electric Light and Power Co., La Crosse, Wis.

C., M. i:St. P. R. R., Milwaukee, Wis.
Menominee Mining Co., Iron Mountain, Mich.
West Hotel, Minneapolis, Minn.
Plankinton House. Milwaukee, Wis.

N. W. Mutual Life Insurance Co., Milwaukee, Wis.
J V. Farwell & Co., Chicago, 111.

Chas. H. Slack, Chicago, 111.

Mandel Brothers, Chicago, 111.

C. Boetcher, Leadville, Col.

Omaha Thomson-Houston Electric Light Co., Omaha, Neb.
Thomson-Houston Electric Co., Racine, Wis.
Sioux Falls Electric Light and. Power Co., Sioux Falls, Dakota.
Electric and Water Supply Co., NelllsviUe, Wis.

EDW. P. ALLIS & CO., Reliance Works, Milwaukee, Wis.
CHICAGO BRANCH: 48 South Canal Street.

Forest City Electric Works,
MANUFACTURERS OF

Cleveland's Electric Light Cut-outs,

GANG SWITCHES, FROM 5 TO 40 AMPORES. Ni[j^

Quick Make and Break Uncontrolled by the Handle.

Correspondence Solicited with Electric Light Companies.

W. B. CLEVELAND, proprietor,

26 S. Water Street, CLEVELAND, O
GILES ANXI-T^iLG-NEXIC SHIELD EOR -yWiLXCIIES.
Office of Van Depoele Electric M'fg. Co.

Chicago, Feb. i6. iSS6.

Anti-Magnetic Shield & Watch Case Co.

Gentlemen .-Your Anti-Magnetic Shield

for watches cannot be over-estimated. It

is now very near eight months that I have
worn my watch, and to-day it is (without

correcting time) about one minute slow.

Considering the fact that I am every day
near dynamo electric machines in our
regular business, the test could not be

harder. I could never have believed it

before that protection was so complete.

In this age of electricity, not only electri-

cians, but everyone who needs the correct

time, should have the Anti-Magnetic
Shield. A good deal of practical utility,

as well as pleasure, can be derived from a

good time-keeper. At present, I look

upon a watch without a shield as a thing
incomplete, and so it is.

Very Respectfully,

CHAS. J. VAN DEPOELE.
Electrician, V. D. P. E. M. Co.

Sure protectloD from all Electrical and Magnetic disturbances
Send for descriptive circular.

," * * * I have no hesitation in saying

that I believe the shield would perfectly

protect the watch against any magnetic
influence to which it is likely to be ex-

posed by being worn in the vicinity of a

dynamo machine.
The plan you have adopted of placing

the watch movement inside a closed box
of this magnetic material, is based on true

scientific principles, and is the only plan

I know that could succeed.

WM. A. ANTHONY,
Prof. Phs. Dept., Cornell University.

The application of Anti-Magnetic

Shields to pocket time-pieces promises to

be of very great importance to horologists

and watchmakers; it will render operative

the fine adjustmentsand mechanisms which
hitherto have been made almost nil and
inoperative on account of their suscepti-

bility to the all-pervading magnetic in-

fluence. AMERICAN WATCH CO.,

Waltham, Mass.

GILES BROS. &, CO., 103 State Street, CHICAGO.

NEW • YORK » SAFETY > STEAM » POWER • CO.
BUILDERS OF HIGH GBADH SKLF-CONTAINKD

AUTOMATIC

Qjt-Off E;9(^i9es,

SPECIALLY ADAPTED FOR litTKNING

IlECTRIC « llGHTS

And other duty requiring close

regulation of speed.

ADVANTAGES :

Great strength without excessive weight,

Small space required.

Simplicity of construction.

Accessibility of all parts.

ESTIMATES CHEERFULLY FURNISHED.

TVestern Office aud Wnrerooms:

64 & 66 i. ®AN/1L ix.,

CHICAGO., ILLS

WM. A. HAMMETT, Mgr.
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T"?^ ^I^ctri(:al Supply <3o.

WIRT VOLTMETER.

(FACTORY ANSONIA, CONN.)

MANUFACTURERS OF

I

P^•>l '

Eleci'pical

Goods '
i^^^fe

OF EVERY DESCRIPTION.

/^i}9U9gator5, ^

n — B<^IIs, Bat:t:<^ri(^s. If
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Fort Wayne Jenney Incandescent

System.

The system of incandescent lighting-manufac-

tured by the Fort Wayne Jenney Electric Light

Company, Fort Wayne, Ind., and illustrated

herewith, has important advantages, and em-
bodies some new features and ideas that are

entirely original with this company. The sys-

tem, in all its details, is constructed by expert

electricians, and every attention paid to those

essentials that make a system of electric lighting

a commercial success. The great skill and al-

most numberless experiments of Professor

Schaefer, the leading electrician of the company,
have developed, first, a dynamo and lamp with

an efficiency of 200 candle power per commer-
cial horse power; secondly, a lamp whose aver-

age life is 1,800 hours; thirdly, a machine whose
armature under a constant use runs perfectly

cool, with brushes and commutator non-sparking

and lasting for years; fourthly, dynamos with a

potential such that incandescent lights can be

run on a long distance

circuit on No. 5 wire,

with a loss of but

15 per cent, of the elec-

trical energy in the

circuit, and without the

use of distributing

boxes or any form of

induction coils or cut

outs.

Fig. I illustrates

their latest style of in-

candescent dynamo,
and a glance will show
that it presents radical

changes from the usu-

al style of construction.

Dynamos which have
been constructed in the

average form, with the

usual disposition of

iron, have not always
proved to have a high
efficiency on account of

the high internal resist-

ance of the armature
and its weak field, caus-

ing a short life of com-
mutators and brushes
carrying a heavy spark
and heating the ar-

mature, and a conse-
quent increase over the

necessary power. In
the dynamo illustrated

it will be noted that

there is a large amount
of iron so distributed as

to force the highest
magnetic field directly

at the poles. The nec-
essary iron is put in

proper place, and a re-

markable decrease of

copper in proportion to t^^''
the output has been ac-

c o m p 1 i s h e d. The
strong field on these machines, the absence of

Foucault currents and internal resistance, and
the use of acopper commutator, allow the machine
to run perfectly smooth for years. The arma-
ture core consists of iron disks, each insulated
from the other, and becomes, therefore, magnet-
ized in a right angle to the field. Any Foucault
currents are thus prevented in the armature, and

with a reasonable speed the armature can run
constantly without becoming overheated. While
a small amount of copper wire is used in these

machines, and the armature runs very close be-

tween the pole pieces, the core itself is much
nearer to the field, and represents a radical

change from previous forms of construction.

The field has an entirely separate magnetic
circuit, being independent of base or bearing,

and furnishes a novel and better path for the

lines of force in the pole pieces. The pole

pieces are bored out in the shape of a spiral

and the lines of force are throughout their en-

tire surface, and the armatures thus become uni-

formly magnetized.

Incandescent lighting usually requires large

conductors in lighting large areas, but the multi-

ple series system of this company is capable of

distributing lights to distances of miles. This is

accomplished by using several machines for a

multiple series system of varying potential. This
company builds machines directly in proportion to

each circuit, having the required electro-motive

bonization takes place, and is shaped gradually

during the process, thus making a filament as

flexible as the finest steel wire, and insures a long

life of the same. The finest filament desired

can be manufactured in this manner to withstand

a heavy current. After the filament is finished

it is connected by a very ingenious apparatus

with platinum wires, by means of metals melting

at a low temperature, which joins both parts to-

gether. This process, in connection with a good
vacuum, secures a highly efficient and long-

lived lamp. The average candle power per com-
mercial horse power is 200 candles, and with large

lamps somewhat higher. These it is claimed are

the best results ever obtained in the world. The
company will guarantee ten sixteen-candle lamps
per horse power even with a percentage of loss

on the circuit. With larger lamps of 20 to 150
candle-power, they will guarantee a proportion-

ately greater economy. The potential adopted
for these lamps varies from 10 to 100 volts, ac-

cording to circumstances and distances, and
lamps are made from 10 to 150 candle power.

The difficulty of ob-

taining a reliable and
ornamental lamp sock-

et has been overcome.
The button is non-
sparking, and a half

turn separates the two
parts of the socket,

leaving the terminals

entirely clear and
ready for connection

without the twisting of

the wire,—a feature

greatly appreciated by
those versed in incan-

descent circuit con-
struction. Any size of

lamp can be attached

and disconnected in-

stantly by simply push-

ing it in or out.

Fig. 2 shows the or-

namental appearance
of the socket and the

method of connection.

Fig. 3 shows the lamp
proper with the two ter-

minals, but without the

socket, and gives a fair

idea of the manner of

connection with the

socket. Fig. 4 shows
the lamp and socket

complete.

The company have
just completed a new
factory, which is given

over entirely to incan-

descent work, and have
already received orders

for eleven thousand» lamps.

Carbons.

force according to circumstances and distances,

and the machines are so constructed as to enable

the connecting up of several machines in one

circuit if desired.

The lamp, which is the most important feature

of any system, is manufactured by this com-

pany in a novel way. The material for the fila-

ment is suspended in a vacuum in which the car-

While the agitation

in the carbon trade has

continued lively during the week, there is noth-

ing definite of any real interest to chronicle.

There is plenty of talk of new combinations and

deals, but no definite action has been taken.

The matter grows more and more interesting,

however, and developments are anxiously

awaited by electric lighting men all over the

country.
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Electric Induction and Transformers for
Electrical Distribution.*

At a recent meeting of the Institute there

was shown a small model of a secondary in-

duction coil which had been used a few days

previously in the Institute lecture course. It

was intended to show, in a crude way, the gen-

eral principle of induction of one current by
another, and particularly the induction or gener-

ation of a current of great quantity but low pres-

sure, by means of one of small quantity but great

pressure, this being the system introduced some
years ago in Europe and lately brought into this

country.

The S5'stem is used chiefly for incandescent

electric lighting at a distance.' The currents re-

quired for such lighting being of great quantity

and of low tension, the transportation of such
currents, by means of wires from the generating

station to the consumer, is accompanied either

by a great loss of power in the mains, or else it

necessitates great expense in the first cost of the

mains, which, when considering the interest and
depreciation, is equivalent to a running expense
of no small amount. In a system of induction

coils, or "transformers," as they are generally

termed, the energy is transported in the form of

a small current of very high tension, in which
form it may be led great distances along a com-
paratively small conductor, without any great

lo,ss, as the size of the wire is to a certain e.\tent

proportional to the current, but independent of

the pressure. Such currents, which would be
useless in this form for incandescent lighting, are

converted or transformed at the consumers by
means of these induction coils, into currents of

great quantity by low tension.

These transformers are in principle mere
Rhumkorff coils reversed, the primary current
being of small quantity, and the secondary the

great quantity. In detail, the apparatus shown
differed greatly from the Rhumkorff coil, which,
in the usual form, would be very inefficient. It

consisted of a coil eight and one half inches mean
diameter, of 127 turns of No. 16 B. & S. wire,

weighing four pounds. The coil was taken just

as it came off the reel, and bound with tape and
shellacked canvas so as to

have a circular cross-sec-

tion. Next to this was
placed a similar ring of a

very thick wire, consisting

of eight turns of No. 3 B.

& S. wire, weighing 3
pounds 5 ounces, the di-

ameter of this ring being
the same. These two
coils were then bound to-

gether and wrapped with

eleven and one-half

pounds of fine, soft iron

bell hanger's wire.

As the induction of

currents in a neighboring
wire takes place only with

changes or reversals of

the primary current, this

primary current raiisi

either be intermittent or

alternating. As the form-
er is accompanied by de-

structive sparking, the

latter is the only practical

form of current to be
used in practice.

When the apparatus
was exhibited, an alter-

nating current from a
small Gerard machine was passed through a small
german silver wire, No. 22, and into a fine wire
coil. Upon connecting the coarse wire terminals
with a similar german silver wire, it was instantly

fused, showing that the same energy which passed
through that fine wire in the form of a small cur-
rent of high tension was transformed into one of
such great quantity as to instantly fu.se a similar
wire. The same current was strong enough to

fuse several strands of heavy iron wire, and to

melt into a globule a three-inch wrought-iron
nail.

Owing to the want of suitable measuring in-

struments, no quantitative tests could be made.
As the only possible loss in such a coil is the heat

* C. II., Jp Joiiiiiftl of tlip FranbHii loElilule for July.

Fig. 3

—

Fokt Wayne
JiiNNEY Incandescent

System.

developed in the copper wire due to its resistance,

and the heat developed in the iron due to changes

of magnetism and Foucault currents, it was quite

correct to conclude that, as the coil kept quite

cool, the efficiency was very high.

The generation of a current in such a coil may
be readily explained on the same basis as the

generation of currents in dynamo. In the latter

Fig. 2

—
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we know that when a wire passes through or
" cuts," as it is termed, magnetic lir.es of force,

a current will be generated in that wire. In the

dynamos, the wire is moved mechanically nearer

a magnet. In the transformer, as well as the

Rhumkorff coil, it is the line of force or the mag-
netism which moves, as it might be called, across

the wire. This may be understood as follows:

Every current is encircled by numerous lines of

magnetic force, as shown in the galvanometer
and electro-magnet. These lines decrease in

number as they are farther from the wire. A
few years ago, the writer called attention to the

fact that all the well-known laws of the mutual
action and induction between currents could be
explained by their lines of force. The attraction

and repulsion of like and unlike currents could

be explained by the attraction and repulsion of

these invisible lines of force. The induction of

a current in a wire, which was moved toward or

away from a current, was explained by the cut-

ting of the lines of force around the current by
the moving' wire. When a current is started in a

wire, the lines of force, being proportioned in

number to the current, will at first be very small

circles around the wire, and as the current in-

creases, these circles will grow larger ; they may
be said to be similar to the circular ripples pro-

duced on the surface of a still pond when a stone

is thrown into the water. It is evident that a
wire lying parallel to the first, and near to it,

will be cut by these emanated lines of force, and,

therefore, a current will be induced in it. From
the laws of induction and of cutting lines of

force, the direction of the induced current can
be shown to be that actually observed. Sim-
ilarly when the current was stopped, these

lines of force came together again like a stretch-

ed rubber ring, and thereby cut the neigh-

boring wires again, but in the opposite direc-

tion, thus inducing a current in the opposite

direction. By thus considering the mutual action

of currents as beingmerely the well-known action

of the lines of force encircling the currents, the

induction of currents in the Rhumkorff coil was
readily explained without the use of Ampere's
laws of the mutual action of currents, or of Fara-

day's and Lenz's laws of induction.

The induction of currents in a transformer is,

therefore, explained by the simple laws of cutting

lines of force; when two or more wires lie par-

allel, and are encased in common by a sheathing

of iron, the lines of force emanating from a pri-

mary wire when a current is started in it, cut the

other wire, the secondary, in passing to the iron

sheathing.

If the primary wire alone were encased by an
iron sheathing, the lines of force from it would
not pass outside of the iron casing; being retain-

ed by it, there would therefore be little or no in-

duction in a secondary wire outside of the iron

casing, even if quite near. This is made use of

in some anti-induction wires, in which the wire

which produces the induction is wound with iron

tape or bands. This applies only to the primary
or disturbing wire; a wire would not necessarily

be protected from induction from others by be-

ing itself encased by iron; thus in the case of an
electric light and a neighboring telephone wire,

it is the former and not the latter which should

be encased in an iron sheathing.

Different Kinds of Electricity.

To the tyro in electric science the different

terms by which electricity is designated are very
perplexing. He finds in common use the terms
frictional, static, current dynamic, galvanic, vol-

taic, chemical, magneto, thermo, positive, nega-
tive, applied to electricity, and he naturally

wonders how there can be so many different

kinds, and in what respects they differ from each
other.

An examination of the text books is not likely

to relieve his perplexity, for the authors them-
selves, in many instances, have no clear ideas on
the subject, and inventors who have devoted their

attention to the practical application of electricity

to some special industry, as telegraphy, tele-

phony, or electric lighting are apt to be so much
engrossed with their specialty that they have not

kept pace with the advancement made in the de-

velopment of electricity as a science, and hence
their writings often betray an adherence to old

theories and obsolete terms.

The different terms quoted above refer chiefly

to the different methods by which electricity is

generated, and to the conditions in which its

phenomena are observed, and should not be un-
derstood as implying any difference in the nature
of electricity itself. These terms apply to elec-

tricity in somewhat the same sense as the terms
hot and cold, still and running apply to water

;

the nature of water remains unchanged whether
hot or cold, whether found in a pond or a run-

ning brook. In like manner electricity remains
unchanged as to its nature though generated by
different methods, and observed under different

conditions.

The term frictional designates electricity when
produced in any method by friction ; the term
static refers to electricity when in a state of rest,

or limited movement, as distinct from electricity

when flowing in currents. . But both frictional

and static are nearly synonymous, except that the

latter term applies also to electricity generated
by induction machines, like the Holtz. The
terms galvanic, voltaic, and chemical all desig-

-^*s&.
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nate electricity generated by the batter)', and in

this respect are synonymous. The term current
electricity was formerly used to distinguish elec-

tricity when flowing in currents, generated by the
battery or otherwise, from static electricity, but
since the invention of the dynamo the term
dynamic is preferred. Magneto, used as a prefix,

designates electricity produced by magnetism,
whether by the dynamo, or similar machines of

smaller size, and thermo designates electricity

produced by heat as in the thermopile.
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The Elements of Electric Lighting.

By Philip Atkinson, Ph. D.

nu.mber ii.

The Dynamo. — Its Mode of .Action.—
It has been shown that lines of magnetic force

from the poles of the field magnets radiate into

the space between them, known as tlie magnetic

field. Tlie direction of these lines is from the

pole technically known as the north to the one

Fig. 4.

known as the south pole; and their number may
be considered infinite throughout the field,

though more numerous in some parts than in

others. When a coil of wire is rotated in this

field, temporary electric currents circulate in the

wire at right angles to the magnetic lines which

pass through the coil, and . the electro-motive

force of this current varies as the number of

those lines.

Difference of Potential.—It is absolutely

necessary in the generation of these currents that

the magnetic intensity should vary or, as tech-

nically termed, that there should be a difference

of magnetic potential at different points; and
this difference is produced, as shown in Fig. 4,

by the different positions of the armature coils,

as they rotate, with reference to the lines of

force. When the coil is in the upper left-hand

position, with its plane at right angles to the

lines of force, it embraces a far greater number
than when in the lower right-hand position, where

Fig. 5.

its plane is coming into a position parallel to

those lines, so that, even in a perfectly uniform
magnetic field, there is a constant change of

magnetic potential, and consequently of electric

potential. As the object of every electric gener-
ator is to create and maintain a difference of

electric potential, it is evident that if the arma-
ture rotated in a uniform field, with its axis par-

allel to the magnetic lines, so that the number
passing through the coils was always the same,

and in the same direction, there would be no dif-

ference either of magnetic or electric potential,

and hence no current. The generation of the
current depends on the fact that the coils cut

across those lines, continually changing position,

and embracing a number varying from zero to a
maximum—the lines in one-half of the circuit

threading through them in one direction, and in

the other half in the opposite direction, as the

position of the coils with reference to the lines is

reversed— the current always flows from the

point where the electric energy is greatest to the
point where it is least; that is, technically, from
higher to lower potential, just as water flows

from a higher to a lower level, or steam rushes
through a pipe from where the pressure is great-

est to where it is least.

Reversed Currents.—The direction of the
electric current, as already stated, is always at

right angles to that of the magnetic lines, and
when, by the rotation of the armature, the move-
ment of the coils, as viewed from the point

Fig. 6.

towards which the magnetic force moves, is such
as to increase the number of lines intercepted,

the current circulates in the coils in the same
direction as the hands of a watch move, as shown
at the upper left-hand corner of Fig. 4; but
when the movement is such as to diminish the

number of lines intercepted, this direction is

reversed, as shown at the lower right-hand cor-

ner; this last direction being known as the posi-

tive sense and the former as the negative.

It is evident, then, that at each revolution of the

armature two distinct electric currents are gener-

ated in its coils, one during each half revolution;

that each coil passes through two neutral points

where its position is such that it does not intercept

any of the magnetic lines, and also through two
points where it intercepts a maximum number of

those lines; that the current begins at the instant

the first neutral point is passed, increases as the

intercepted lines increase till the first maximum
point is reached, diminishes as they decrease,

and vanishes at the second neutral point. Here
a new current begins, and the position of the coil

being reversed, the direction of the current is

reversed also, while otherwise it passes through
the same phases of increase and decrease as the

first current.

Commutation.—By reference to Fig. 5 it will

be seen that these currents are taken up by the

brushes and circulate in the direction shown by
the arrows through the coils of the field magnets
and the exterior circuit in which the lamp is

placed. If there were no commutator the cur-

rents in this circuit would be reversed, as in the

armature, and we would have the alternate cur-

rent dynamo, which constitutes a distinct class;

but it will be seen by Fig 6 that at the instant

the armature current is reversed the position of

opposite segments of the commutator, with refer-

ence to the brushes, is reversed also, so that the

opposite currents of the armature are commuted
or changed into the same direction in the field

magnet coils and lamp circuit, each segment, as

it moves out of contact with one brush, moving
into contact with the opposite brush.

But if there were only two segments in the

commutator, it is evident that there would occur

a break in the current at each half revolution, as
the brush contacts changed simultaneously from
one segment to the other. But with four seg-
ments at right angles to each other, as shown in

Fig. 7, the current becomes continuous, one pair

being in contact while the other pair is passing
the break. But the current, though continuous.

Fig. 7.

would be uneven, rising and falling in waves as

the coils passed from the neutral to the maxi-
mum points, and round again to the neutral

This is corrected by multiplying the segments
and coils, as shown in Fig. i, thus multiplying

the number of waves, and reducing their length

and intensity in the same ratio.

In closed circuit armatures, as represented in

Fig I , the several currents reinforce each other,

the coils being all connected with each other, and
each one also with a separate segment of the

commutator, so that there is a constant increase

of electro-motive force from one brush to the

other as the armature revolves; the current from

Fig. I.

the exterior circuit entering at the lower left-

hand brush, as shown in Fig. 5, and emerging at

the upper right-hand brush.

It is a popular notion that the fur of the

domestic cat has special electric qualities, and
this notion has received quasi-scientific sanction

from the fact that in treatises on static electricity

cat skin is generally recommended as an excitant

for the Holtz machine, the electrophorus, and the

various instruments required for simple labor-

atory work. Every child has produced sparks

from the cat's fur when stroked in the dark,

and probably many of the men who have risen

to eminence ar electricians have received their

first lessons from puss; so that the universal

prevalence of this notion is easily accounted

for. But as a scientific fact there is no evidence

that cat's fur is a better excitant than any other

fur of equal fineness, and its only special recom-

mendation is its cheapness. Fur and hair of all

kinds are non-conductors, and can be used in

generating electricity by friction in the same way
as any non-conductor, since the electricity does

not easily escape as when excited on a conductor

requiring special insulation. The writer has

used rabbit's fur as an excitant for the electro-

phorus and other instruments for which cat's fur

is recommended, and with equal success. The
advantage of a skin covered with fur over one

covered with hair, for this purpose, consists in

the closeness and density of the fur, rather than

in any superior insulating qualities.

In late English experiments a red-hot wire was

made to serve as a telephone transmitter.
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Police Patrol System.
The illustrations herewith give a very clear

and comprehensive idea of the workings of a

police patrol system, and show the latest improve-

ments, electrical and otherwise, in the apparatus.

The system is that of the Police Telephone Sig-

nal Co. of Chicago.

Figure i shows the ordinary octagonal street

station with the door open, exposing the alarm
bo.K to view, and showing a lamp on top. In the

larger cities of this country, these stations are so

familiar that a detailed description is unnecessary.

The keys of these stations are placed in the hands
of responsible citizens, and also with the patrol-

man of the district. The locks are uniform, and
one key will unlock any of the stations:

Fig. 2 is an enlarged view of the alarm box,

with the door closed, and showing the lever in

front for use by citizens in sending an alarm to

the police station.

Fig. 3 shows the mechanism of the box. To
this part of the apparatus only officers have keys.

The inside bo.K disclosed in this figure, contains

a signal apparatus and a complete telephone out-

fit, which can be used by the patrolman for the

transmission of orders to and from headquarters,

or for reports during the hours of duty. The
arrangement is such that the working of the signal

boxes does not interfere with the telephone line

or vice versa—a feature that makes the system
doubly valuable.

Fig. 4 is a modified form of the alarm box. It

is what is known as a wall box, and is designed
to be attached to the wall of a building or a post

or other place where an octagon street station

would be impracticable. As will be noted, it

consists of an outer and inner iron case, the de-

sign of the outer case being to prevent malicious
persons from meddling with the box. The inner

case contains substantially the same mechanism
as fig. 3, with the addition of a pendant frost-

proof case to contain a local battery for the

telephone outfit.

Fig. 5 is a signal box of happy conception. It

is specially constructed for use in private resi-

dences, banks, hotels, business offices and the

like. When a signal box is placed in a private

residence, a key of the house is left at the police

station under seal. In case the occupants of the

house have occasion, at any time, to call for the

assistance of the police, they can do so by simply
pulling the lever attached to the box, and they
can also indicate the nature of their want by
using any one of the different signals; that is,

they may indicate burglars, drunken servant, fire,

etc. When a call is made, the occupants of the
house can, if desirable, remain quietly in their

bed-rooms, while the policeman answering the

Hi'.
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call takes the key of their house from its place,
and having reached the house, steps quietly in at
the front door, to the great discomfiture of the
thieves, burglars, or intruders. The owner of
the alarm box can, each night, if he wishes, be-
fore retiring, give what is called the " test of the
Ime " signal; and the answering ring on the bell
shows that the line is in working order. A fea-

ture of the signal apparatus is, that after trans-

mission of the call, a small bell attached to the
instrument is made to give one blow; this assures

the person calling for help that his call has been
heard, and is sure to be answered.
A description of the system would not be

complete without at least a bare mention of the
patrol wagon, that forms so essential a part. A

Fig. I.

call from a box over the line to the police station,

unless accompanied with an explanation verbally
through the telephone, or through the medium
of signals, means nothing more than that help is

wanted at that particular place. The cause of

the alarm may be a refractory prisoner in the
hands of a police officer; it may be a thoroughly
inebriated individual too much
intoxicated to even stand; it

may be a sudden death from
disease, by sun stroke or by
accident, or it may be caused by
any one of the thousand necessi-

ties that drive the public to seek
the police. The wagons have to

be constructed to meet all emer-
gencies.

Fig. 6 shows a wagon from the
rear. The hooks attached to the
seats, but which are detachable,
are designed to support a
stretcher on which an injured
prisoner or citizen may be trans-

ported to a place where his

injuries may be attended to.

The end of the stretcher is shown
in fig. 7. The stretcher is rolled

when not in use and stowed in

the locker shown at the left of

the end of the wagon in fig. 6.

The locker under the seat of the
driver in the same figure is

designed to carry rolls of lint,

bandages, splints and such arti-

cles as could be used by any one
without special education in

surgery at critical times, such as
stopping the flow of blood from an artery and
the like.

Fig. 7 shows another view of the wagon with
a cover spread over it, and so arranged as to
admit air, while protecting the one on the
stretcher from a hot sun or a beating storm. It

is a most admirable contrivance.

Incandescent Light vs. Gas.
By IxioN.

The use of incandescent light is becoming
general throughout the entire country, and as a
competitor to gas, it has long since demonstrated
its ability to take its proper rank as the best and
cheapest illuminant. There can now be no ques-
tion that incandescent light can be supplied
as cheaply as gas under almost all conditions.

The residents of our western towns have appre-
ciated this fact, and it is now quite common to see
incandescent light furnished from central stations,

and used in the stores, public halls and residences,
in towns of even less than one thousand inhabi-

tants. In many of the states which are well sup-
plied with water power, the light is furnished to

consumers at a price which as compared with that

of gas would be from eighty to ninety cents per
thousand feet, and even where steam is used as
a motive power, the light is furnished at prices
varying from seventy-five cents to one dollar per
month per 16 candle power light, which is about
the same price that gas would cost on a basis of

from $1.25 to §1.75 per thousand feet.

The introduction of the long distance and
alternating current systems, now manufactured
by some of the prominent electric lighting com-
panies, has made the gas companies change their

opinions regarding the practicability of incandes-
cent lighting from central stations, and we now
find many local incandescent lighting companies
supplying the streets of towns with incandescent
lights in the face of gas competition.- For street

lighting purposes the incandescent lights are
placed at the street corners, and in places where
gas lamps previously held sway, and they give a

much more satisfactory light. The old familiar gas
lighter, carrying his torch, and mounted on his

2.10 (?) rawbone horse, galloping wildly over
the streets of a town lighting his gas lamps, will

soon be a thing of the past, and will doubtless
form part of our stories to our grandchildren.
Such scenes will become relics of bygone days,
and be classed with the " Ben HoUiday Stage
Coaches " and the " Pony Express."

Marvels surely are being brought to pass, and
that which was considered impracticable, when
the multiple arc and three wire plans of incan-

descent lighting were the only ones known or

used, is now a reality by reason of the long
distance and alternating current systems.
At Waukesha, Wis., from whence comes the

famed Waukesha water, some eleven miles of
line carry the current for lighting the city by
incandescent light, and the competition with the
gas company there for this branch of lighting, as
well as for commercial and residence lighting.

Fig. 3.

has been so formidable, that the gas company
has purchased all the apparatus, wires and fran-

chise of the electric light company, and is now
supplying the residents of said city with both
incandescent light and gas. This is but an
instance of the many that herald the success-of

incandescent light as a competitor to gas.

1
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In regard to the question of quality of incan-

descent li^lit as compared with gas, there is no
room for argument, and the matter has been
gone over so fully in previous articles on the

subject, that it is useless to tax the time of the

reader with a repetition. Incandescent light is

making its own way in the esteem of the public,

and the many projected stations for supplying
this acceptable illuminant, furnish a satisfactory

proof that our friends in the electric lighting

business are wide awake to their interests, and
need no hints as to the manner of pushing their

former. The battle has been won, and it only
remains for our enterprising brethren of the
electric light to pursue the advantage gained.
Like ail things in nature, it resolves itself into
" the survival of the fittest."

Fig. 4.

business. We simply say, push on—success is

crowning your efforts, and every light introduced
is but a stepping stone to thousands more.
One can imagine the vast importance the

incandescent lighting business is bound to assume
in the ne.xt five or ten years, when one stops to

think that the lamps have a certain duration of
life, and that each one will in time be many times
renewed. It therefore can readily be seen the
vast proportions the manufacture of these lamps
must reach. The business is now conducted on
a very large scale, but in the future it must be
one of the foremost industries in tlie country.

Awaiting the Telephone Decision.
There are several thousand persons in the

country who are anxiously scanning the Wash-
ington news for the information which may be
expected almost any day that the Supreme court

has decided for or against Bell's

claim to the telephone patents.

Not a few of them are located
in Chicago. As time draws on
interest grows more intense. A
short time ago, however, there
was a sudden break in Bell Tele-
phone stock in Boston. In half

an hour the rumor ran around
this city that the court had de-
cided against the Bell company,
and there was a skurrying of in-

vestors to brokers' offices and a

fall in the stock. The rumor was
contradicted and the stock re

acted. What a shaking up there
is likely to be if the highest

tribunal in the land shall declare
the telephone practically public

property! There are five or six

companies having headquarters
in this city, says the Chicago
Herald, which are waiting for

the word to jump into the field

and fight with the Bell for busi-

ness. Someof them have already

invested many thousands, and
they have a most intense interest

in the words which Chief Justice

Waite will utter. Aladdin's lamp
and the wonders it performed
seem not more wonderful than
the quick road to riches the tele-

phone pointed out to those who
were in it at its beginning.

One of the Bell company's chief officers in

Chicago was a counter clerk in the tele-

graph office. He undertook to harmonize two
conflicting interests, one of them vested in the

Vanderbilt family, and succeeded so well that he
was paid f 100,000 for the job and let in on the

ground floor besides. Subsequent investments
in the stock rolled his fortune up to $300,000.
A boy about eighteen was taken in to help as an
electrician, havmg talent in that direction. He
was given stock in payment. It increased in value
rapidly enough to make a fifty-year old man's
head swim. Before he had attained his majority

prise an afford to pay unless it is the Standard
Oil cc.npany or a Chicago pool-room.

Electric Experience of a Panama Farmer.
Recent advices from Panama say: ''A most

extraordinary event occurred recently to a farmer
living in Cundunamarca. He had been superin-
tending some work which was being done in the
fields, and had left his men to return to his home,
when he was surrounded by an electric flame
which disappeared as quickly as it came. The
victim's left eye was damaged, and the eyebrow
was burned completely off. The hair surrounding
his ears, a portion of his beard and all the hair
on his breast was burned off. All the brass
buttons disappeared from his clothing, his watch
chain was cut in two, a small hole was bored
through his watch-case, and the watch-glass was

Fig. 6.

shattered, and his right side was burned. He
suffered severely, but is recovering rapidly under
medical treatment."

Instances like the above are by no means un-
common. It is evident that the man was struck

by lightning and was at the time under a thunder-
cloud, though this circumstance is not mentioned.
But whether the direction of the electric discharge

was from the cloud to the earth or from the earth

to the cloud can not be known. In either case

the man's body was in the line of least resistance

between earth and cloud. It is also evident,

that instead of being "surrounded by an electric

flame," the charge traversed the front surface of

his body diagonally between the left eye and
right side, taking^ in its course the hair about the

ears, the eyebro*, beard, hair on the breast, brass

buttons, watch and chain, and right side, either

entering at his eye and emerging at his side or

Fig. 5.

There is scarcely an office building erected at

the present time in which a plant is not installed,

and incandescent light in a first class office

building seems to be as necessary as steam heat
or elevator service. Our prominent factories,

mills, hotels and public buildings generally all

over the country, either rent incandescent light

from central stations, own their own incandescent
plants, or are contemplating their purchase; and
the question of supremacy between incandescent
light and gas is already decided in favor of the

the boy was worth $50,000, which he could

proudly say he made himself. A telegraph opera-

tor resigned a situation worth $50 a month to

enter the infant telephone company's employ, be-

cause his health required a more active life. He,
too, was paid in stock, and in a year had climbed

from poverty into affluence. There are scores of

such cases. The big money which the little fel-

lows made all came in the first year or two.

There has been little for them since, save in the

shape of fatter dividends than any other enter-

FlG. 7.

vice versa. The brass buttons and watch and

chain, being good conductors, undoubtedly saved

his life, confining the charge chiefly to the surface

As there must have been thunder, coincident

with the lightning, the fact that he does not

appear to have heard :t, was doubtless the result

of his being stunned by the discharge. And
this is probably true in all similar cases; so that

the trite saying that a person killed by lightning

" never knew what hurt him " is doubtless literally

true.
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There is a lively agitation in the carbon trade.

It looks as though the result will be lower prices

than those asked by the United Carbon Com-
panies.

It is well known that just before the Cleveland

combination was consummated most of the elec-

tric lighting companies loaded up with a liberal

supply of carbons at the old prices. They loaded

up so heavily that it is probable very few of them

have so far paid the new and higher prices for

any considerable number of carbons. As the

time draws near, however, when this stock will

become exhausted, the electric lighting companies

are beginning to look about them to see what

they can do in the way of getting carbons at

prices lower than those asked by the United Car-

bon Companies.

The interest taken in the matter is shown by

the attempt already made by the lighting com-

panies to make carbons for themselves, and to

build up a combination in opposition to the

United Carbon Companies. If the lighting com-

panies go ahead and commence the manufacture

of carbons, the United Carbon Companies will

be obliged to compete, and the result will be a

price considerably lower than §25.

In fact, it is probable, if the present agitation

continues, that the Cleveland combination itself

will lower its prices somewhat. And it should

be borne in mind, too, that all of the carbon

companies are not in the combination, and com-
petition is bound to come from these outside

companies.

It is our own opinion, everything considered,

that very few, if any, lighting companies will find

it necessary to pay $25 a thousand for their

carbons.

Chicago Electric Club.

The ne.xt meeting of the Chicago Electric
Club will be held Monday evening, July nth,
at 8 o'clock. This meeting will be held in the
club's own rooms, on the first floor of 223 Dear-
born street. All having the interest of the club
at heart should attend, and members should
make a special effort to be present. The enter-
ta.nment committee promise an interesting liter-

ary programme.

Elmer A. Sperry, a well-known and popular
electrician of Chicago, was united in marriage

to Miss Lulu Goodman, daughter of Mr. and
Mrs. Edward Goodman, June 28th. Many
friends will unite with the Western Electrt-
ci.AN in wishes for much happiness.

Comments, queries, notes, descriptions of new
electrical appliances, or communications on sub-

jects of interest to the profession will be welcome
at any time. It should be borne in mind, how-
ever, that the A¥estern Electrician will not

hold itself responsible for the opinions of its cor-

respondents.

The air is again thick with rumors concerning
the probable gobbling up of the Baltimore &
Ohio Telegraph Company by the Western Union.
These rumors recur with a good deal of regular-

ity, but never amount to anything. It is possible,

however, that there may be something in them
this time. Some sort of negotiations are un-

doubtedly under way, but the Western Union
evidently finds the Baltimore & Ohio a little

high-priced.

A DISPATCH of July 4 says: " Yesterday morn-
ing about I o'clock lightning struck the cupola

of the Lyon County Court House at Emporia,
Kan., ran down the lightning-rod to the second
floor, and then entered the building, setting it on
fire. The sheriff and family and several prison-

ers were stunned, and the building considerably

damaged." This is evidently another of the

many instances of damage by a defective light-

ning-rod, resulting probably either from a bad
joint, insufficient conducting capacity, imperfect

ground connection, or a combination of these

causes. A well constructed rod, if in proper
condition, would undoubtedly have saved the

building.

The police patrol system shown on the pre-

ceding pages illustrates but a single branch of

the useful application of electricity, yet a very
important branch in cities. The report of the

superintendent of police of Chicago for the year
ending Dec. 31, 1886, gives data which show the

value of a system of this character. The total

number of men constituting the police depart-

ment was 1,036, and of this number 104 were de-

tailed to the patrol service. The number of

arrests made by the entire force was 44,261, and
of this number the patrol service of 104 men
made 19,058 arrests, or 10 per cent, of the force

made about 43 per cent of the arrests. In addi-

tion to this duty the patrol service attended 1,315
fires, took 1,376 sick and injured persons to hos-

pitals, suppressed 2,589 disturbances without
making arrests, transferred 1,998 prisoners to the
county jail and 6,846 persons to the division

police court, and responded to several thousand
miscellaneous calls. Our article shows some
recent improvements in this admirable system.

The last number of the Western Electrician
contained a reproduction of a chat with Profes-
sor Barrett, city electrician of Chicago, on the
bridge nuisance of Chicago and the remedy he
proposed. At a meeting of the city council held
just before the paper went to press the plan
slightly modified was adopted, and the work is

under way. A small house has been built on one
of the piers in the harbor and will be used as a
main telephone office. Each of the bridges on
the river to Twelfth street on the south branch,
and Chicago avenue on the north branch, will be
connected by telephone to the main "dispatcher's"
office, as the professor has been pleased to term
it. For the first few weeks, at any rate, he will

be in charge and will control the movements of

vessels entering or departing from the river after

the plan described heretofore. A few weeks'
trial will show what system will do in solving the
perplexing problem, and undoubtedly a reduction
of the nuisance will follow the inception of the
plan.

The series of articles begun in the first num-
ber of this journal on the elements of electric

lighting, written by an editor of the Western
Electrician, are designed to meet the wants of
those who wish to learn something about the

principles of the electric light, but do not know
where to apply for the primary knowledge. The
articles, as is obvious, are not intended for the

instruction of experts but for learners. The aim
has been to describe the essential parts and ex-

plain the purpose of each in plain simple lan-

guage devoid, as far as possible, of scientific

terms. The volume of business done by the

electric light companies is constantly increasing,

and the next decade will see a very large pro-

portion of the country lighted by electricity.

This will call for men skilled in the construction

and use of the dynamo, and further means that

nearly every steam engineer in the country must
know the principles of electric lightning or give

place to another more progressive engineer, who
has posted himself on the principles. There is

not a gas company superintendent, who is not

directly interested in the future of electric light-

ing nor a business man, who does not desire to

learn something about the elements. To all

these, the articles referred to are directed. We
believe they will be appreciated.

The largest secondary battery yet constructed

is probably that in the basement of the city hall

of Paris. It includes 165 gigantic elements, 10

inches in diameter and 31 inches in height, and it

yields a power of 100 horses. It weighs eleven

tons and contains 975 gallons of liquid. Its pur-

pose is to regulate the 2,200 Edison lamps that

light the hall of Fetes and the adjacent salons,

the contract requiring that the battery shall keep
up the light from twenty to thirty minutes in

case of accidental stoppage of the machines. The
current-producing machines for this part of the

illumination alone are three large Gramme dyna-
mos and four steam engines, of a total power of

about 130 horses.

Thie Piionophore.

The London papers bring interesting details

of experiments with a new electrical instrument

called the phonophore, which has been designed

by C. Langdon Davis. While investigating the

induction noises caused in telephone wires he
discovered the existence of an electric force

which can be separated altogether from the or-

dinary electrical currents, and which can pass

freely through insulators impassable by the cur-

rents. In exterior form the transmitter appears
to be an ordinary Morse key mounted on a base
about four inches high. This base contains an
instrument which somewhat resembles an induc-

tion coil. The impulses are generated in a pri-

mary circuit of improved construction, over
which is wound in place of a secondary circuit a

secondary circuit a phonophore of two wires, in-

sulated from each other throughout their entire

length and at both ends; each of these wires

being, however, connected at one end only to the

telegraph wires. The phonophoric impulses gen-

erated in the transmitter are regulated in and
received by organ reeds and by means of a new
form of contact breaker. Eecently five exper-

iments were successfully carried out, as follows:

A phonophore message was transmitted alone

from Folkestone to London, and there received

by a working postoffice, universal relay and an
ordinary Morse sounder. Second, a similar pho-
nophore message was transmitted and received

while an ordinary telegraphic message was tra-

veling in the same d rection between the stations.

Third, a phonophore message was transmitted

and received while an ordinary telegraph mess-
age was being transmitted in an opposite direc-

tion between the same stations Fourth, a pho-
nophore message was transmitted and received

between terminal stations while an ordinary tele-

graph message was being transmitted between
two intermediate stations; and fifth, phonophore
messages were freely exchanged between term-

inal points after the line had been disconnected
between London and Folkestone, and while the

circuit was absolutely broken.

The Telephone Ordinance.

At the city council meeting Wednesday even-

ing, it was decided to postpone action on the

telephone ordinance until the next regular meet-
ing. This is the ordinance which proposes to

tax telephones twenty-five dollars a year.
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Theory of Telephone Cables.

By Dr. V. Wietlisbach in Elektrotechnische
Randschau.

Part II.

The intensity of the current entering the cable

is always regarded as i. For instance, I take the

telephone cable of Felten & Guilleaume of Muhl-
heim, which is in general use in Germany.
This cable has 27 conductors, of which each one

has a resistance per km. of 45 ohms, and a cap-

acity of 0.24 microfarads. I undertake to de-

termine the lengths of cable which will diminish

by one-half the intensity of tones produced by
waves of 100, 500, 1,000 and 2,000 oscillations

per second. The curve of the figure shows that

the intensity at the end of the cable is one-half of

that at its beginning, if n C. \V. is equal to i.iSS.

If we calculate from this the corresponding

lengths of cables for different pitches of tones,

we will have for a tone with 100 vibrations a

cable of 33 km., 500 vibrations a cable of 14 km
,

1,000 vibrations a cable of 10 km., 2,000 vibra-

tions a cable of 7.4 km. From this it may be
seen how great an influence the number of oscil-

lations has upon the weakening of the tone. It

is even clearer in the following table in which the

weakening of different high pitches in various

lengths of cables have been gathered together.

Number ok
Oscilla- I KM 5 KM. 10 KM 15 KM. 20 KM. 50 KM.
tions.

100 1.00 1.00 0.99 095 0.87 0.19

500 1.00 93 081 0.50 027 000
1,000 1.00 0.94 0.54 0.22 008 0.00

2.0CO 1.00 81 27 007 O.OI oon

This influence of the number of oscillations

must be given great prominence for this reason;

because it determines the cable lengths through
which articulation is possible. The sounds and
noises which are employed in human speech are

of a very complicated nature, and their analysis

has been only partially possible up to the present

time. It is known of the vowels that they are

made of a fundamental tone and a certain num-
ber of harmonic overtones, and that they are for

that reason characterized by the following three

conditions, viz.:

1. By the pitch of the fundamental tone.

2. By the number of concomitant harmonic
overtones.

3. By the intensity of these separate overtones.

As the new researches of Lahr (Wiedemann
annal 27, page 94, 1886) seem to show, the over-

tones for one and the same vowel change as well

in pitch as in intensity, if this vowel is spoken in

different registry, and the combination is differ-

ent according to the peculiar inflection of the

different organs of speech, and for this reason

the measurements which are arrived at by differ-

ent scientists do not exactly agree.

The following table contains the combination
of the more important vowels according to the

measurement which Lahr has made. The fun-

damental tone at which the vowels were spoken
is f with 350 vibrations per second. In order to

make this matter clearer, only the overtones es-

sentially characterizing the vowel in question are

adduced. Those which are accidental and due
to the inflection of the voice have been disre-

garded;

plied by the squares of the factors which are ob-
tained from it.

The table below shows the value of the inten-
sities of the different partial tones for cables of
I, 5, 10 and 15 kms. length.

Cable
Length. J. J. J» J.

1,84

J» J.

1.80

J'

2. IT

J.

0.05

J.

I. ".88 091 '•37 040
1 km. I. 0.88 0.9

1

1.84 I i7 l3u 2 10 0,05 019
5 km. o.qH 0.81 077 1.38 0.8q 1.03 I 02 0.02 0.12

10 km. 0.75 0.36 0.20 0.23 0.09 0,08 006 0.00 0.00
15 km. 0.53 0.08 0.03 0.02 0.00 0.00 0.00 0.00 0.00

At the end of one km. the intensity of the par-
tial tones remains almost unchanged. At 5 km.
the upper partial tones are decidedly weakened.
At 10 km. the intensity of the fundamental
tones amounts to three-quarters of the original
intensity. The high partial tones disappear en-
tirely, and at 15 km. the intensity of the funda-
mental tones sinks to one-tenth of its original

value.

One can conclude from this that very good
articulation is possible through one km.; that
through 5 km. it is good; at 10 km. it becomes
difficult and at 15 km. impossible.

As the higher tones are much more quickly
muffled than the deep ones, it might be concluded
that deep voices are better suited to talk over
cables than high voices, but according to the
theory of Grassmann and the measurement of

Lahr the characteristic partial tones of tones
more highly pitched are relatively deeper. For
that reason the character of the tone maintains
itself in spite of a greater weakening almost as

well as in the case of deep tones, and our ex-

perience is that male and female voices are al-

most equally well transmitted. So far as the
change in speed or the phase is concerned the
value of this, too, can be calculated from the for-

mulas set down above.

An Electrician's Views on Belting.

Bv Foree Bain.

One of the most miportant factors in the suc-

cessful operation of an electric light and power
station or plant is the matter of belting, and very
frequently it is too lightly considered. At first

thought a mere band or strap to "make the

wheels go around," seems all that is necessary.

Let me offer the following, obtained from experi-

ence and close observation of a practical elec-

trician. The best belt that can be made is always

the cheapest, regardless of cost. A hide tanned
so as to solidify the gelatine without forming
crystals is the best material out of which to make
a belt, hence an oak-tanned short lap leather belt

is the best belt for general purposes that can be
had. There are some places, however, where a

belt is exposed to extremely dry and hot at-

mospheres; in such places a cotton belt will

answer better than any other. In very damp or

wet places, rubber belts should be used. When
a belt slips on a pulley it plainly indicates that it

is either too loose or that it Is not of sufficient

width to perform the duty required of it. If a

belt will not run a machine without making it so

tight as to start the lace holes, it would be much
better to substitute a wider belt. When a belt

shows a tendency to tear out the lace holes it in-

dicates too great a strain. On the other hand, a

Vowel. f=J. i'=J= c"=J, l"=h a"=J„ c"'=J» dis"'=J, i"'=h fe"'=J«

0.28

40

2. II

0. iq

0.05a 0.S8

24.4

0.70

oql

27.2

390

I 84
22.8

7-33

-"56

137 I So 0.04

a 25.6

1.25

17 9.07 1 1.8 429

e I 15 2.11
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the pulley, as, being smooth and straight, it forms
a better surface for adhesion, and it will transmit
from 20 to 30 per cent, more power than when
placed flesh side in. The flesh side should be
placed outside for another reason: It is more
elastic than the grain side, and will not so readily
crack when going around small pulleys. When
vertical belts are necessary, it is good policy to

make them even wider in proportion than hori-

zontal belts. They should be kept rather tighter

than horizontal belts, and in most cases a "tight-
ener " on the slack side is desirable. Crossed belts

should never be used when they can be avoided.
Their own friction causes great wear and also

absorbs considerable power.
Belts should never be oiled. Experience will

show that oil, or so-called dressing, will cause a
belt to rot, and it will not last so long, or be as
serviceable, as those which receive no oil or dress-
ing. When a belt is oiled, it tends to make it

stretch, and it thus becomes narrower and thin-

ner, hence the belt loses some of its ability to

transmit power.
Leather will not stand a greater strain than 450

pounds per square inch without showing signs of

fracture when carefully examined under the mi-
croscope. Therefore, a belt should not be sub-
jected to a tension of over 275 pounds per square
inch. To be within the limit of reason, and the
best service, a belt should not travel more than

2,500 feet per minute— a higher speed entails

greater wear and shorter life.

I would advise covered pulleys in every case.

It has been demonstrated that the adhesion of a
leather belt to wooden pulleys is from 25 to 30
per cent, greater than to an ordinary iron pulley;

the adhesion to pulleys covered with cotton about

65 per cent, greater; to pulleys covered with
leather or paper 100 per cent., while rubber-cov-
ered pulleys increase the adhesion 150 per cent.

All beltsshould possess what is known in phy-
sics as reserve force. A belt should not be
strained to its utmost. A belt exerting 50 per
cent, of its capacity will wear better and last

longer than if it were working 75 per cent, of its

capacity.

A narrow belt does not necessarily indicate
'

that a dynamo requires less power than if a much
wider one were used. The writer has run ten
full arc lights with a single flat leather belt, one-
half inch wide, running 2,500 feet per minute.
According to the well-known formula that a belt,

one inch wide, traveling 1,100 feet per minute,
will transmit one horse-power, this would indicate

that only a little more than one-half horse-power
was used. The dynamometer test, however,
showed that this little one-half inch belt was do-
ing the work for which at least a four-inch belt

should be regularly employed. I mention this

fact to show what a belt will do when "worked to

death."

For dynamo work a well oak-tanned leather

belt, with short laps—not shoulder stock—well

glued and then stitched, is the best for the pur-

pose. Copper burrs and rivets cause the belt to

slip on an iron pulley, and with covered pulleys

they rapidly wear the covering off. Pegged belts

are liable to pull in two in dry weather, and belts

depending on glue alone to hold them together
are not to be trusted. Care should be taken to

see that the belt is of a regular even thickness, so

that it will not run out of balance when in use,

a source of a great deal of annoyance and wear.
Always run the slack side of the belt on top and
never otherwise if it can possibly be avoided.
Remove the belts from the pulleys when not in

use, if at all practicable.

If the static effect from a fast running belt is

annoying, it may be entirely removed by placing

a sharp pointed wire within one-half inch of the

belt and running the other end of the wire to

ground. Never use a double belt on a pulley

less than thirty-six inches in diameter. A heavy
single belt is better even then. Never use resin,

soap or anything of the kind on a belt; this is

only temporary relief, and it ruins your belt. The
only remedy is a wider belt. Always run a belt

on the pulleys in a direction tending to smooth
the lap and not against the lap.

The Telephone Service company, of Chicago,
was incorporated Wednesday, with a capital

stock of $500,000. D. C. Batey, David J. Revell,

and Charles S. Owen are the incorporators.
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Williams' Compound Engine.
Engineering practice has proven the advan-

tages of expanding steam in more than one
cylinder in a single engine. The principal of

these is economy in the use of steam. Another
and hardly less important feature

is, that the distribution of pressures

is much better for high rotative

and piston speeds in the compound
than in the single cylinder con-
densing engine, which is next to it

in economy. Transatlantic steam
ships are now using either com-
pound or triple expansion engines
with scarcely an exception. The
demand of ship owners for engines

capable of the greatest power for

a given amount of fuel, has has-

tened the development of economi-
cal engines on the seas more rapid-

ly than ashore; and the steadily

increasing demand in the general

market to-day for compound en-

gines is a natural sequence to suc-

cessful marine practice.

In view of meeting future calls

for the highest economy in the use of steam
combined with compactness, moderate cost,

steadiness of rotation, and accuracy of regula-

tion, Mr. Edwin F. Williams, of Chicago, 111., is

preparing for the market his high speed.com-

other, the lower one working the main valves of

both cylinders and the upper one the cut-off

valve of the high pressure cylinder, there being
but one cut-off.

In the engraving the pistons are assumed to

They are very small and the pressures on the
two sides so nearly equal, that no harm will

result from putting them down full force on the
valve. This solves the whole problem of leakage,

as the valves will wear themselves tight and free,

pound condensing automatic engine, which we
are now at liberty to publish. Descriptive en-
gravings Nos. I, 2, 3, 4 and 5, refer to this en-
gine-

Figure I is an elevation showing the arrange-
ment of cylinders, the steam connections, style

of frame, crank and connecting rod, without
other details. As it will be observed, the cylin-

ders are tandem, the frame of the Porter type,

"solid end" connecting rod, and disc crank.
The foundation extends sufficiently back from
the end of the frame to support the small pier

and cap stone underneath the high pressure
cylinder. Allowance is made for expansion and
contraction by slotting the upper bolt hole in the
base piece of the small cylinder. The frame,
crank shaft, and crank pin, are proportioned
much larger than is customary in compounds.
Bearings are large in diameter and short, insur-
ing stiffness. The reciprocating parts are light,

and of strong material.

Figure 2 shows the valve rod connections be-
tween the two cylinders, also sections of the H. P.

and L. P. valves, seats and pressure plates.

The steam chests are on the sides of the cylin-
ders, the valve seats being in a vertical plane.
There are two valve rods, one directly above the

be moving from right to left. The arrows repre-

sent the localities and directions of steam cur-

rents. Clearance is reduced to the amount
required to admit of a properly formed compres-
sion curve for economy and at the same time

smoothness of en-

gine performance.
For a better un-

derstanding of the

valves refer to fig-

ure 3. The main
valve (actuated by
the stem d) carries

within it the cut-

off e, acting upon
supplementary
ports. Upon the

back of the main
valves, resting

upon distance led-

ges are the pres-

sure plates a, a, the

inner faces of

which are provided
with cavities ex-

actly opposite and
equal in length and
breadth with the

steam ports. The
valve seat and face

of pressure plate

therefore present

two exactly equal

and opposite faces,

between which the

valve works freely.

Steam is admitted
into the central

portion of chest at

b, and passes into

the cylinder
through the supplementary and main ports, as
shown to the left. The exhaust, after passing
back through the port, as shown to the right,

drops down out of the chest at c, c, and is

carried into the exhaust pipe by the two branches
of the y pipe, as shown in figure i. This
arrangement secures an _ _
excellent separation of

"live" steam from ex-

haust, and the latter is

kept away from the work-
ing portions of the cylin-

der. The valve actions

are all doubled. In this

system a 15" port has the

effect of a 30" port in the
ordinary systems. Indi-

cator diagrams show a
distribution of pressures

at very high rotative and
piston speeds equal to that obtained in the best

moderate speed engines.

The valve gear, notwithstanding the light ser-

vice it has to perform, is provided with hardened
steel ground bearings, sufficient in size to run an
unbalanced valve. This insures great durability.

The pressure plates are worthy of special notice.

thus making a close fit, also insuring freedom
of movement after little use.

Figure 4 is a view showing arrangement of

cut-off and main eccentrics, also an elevation

of rockers. The cut-off eccentric is mounted
upon an eccentric sleeve of such diameter and
relative position as to bring about any desired

movement of cut-off valve riding within the main
valve. The cut-off eccentric is acted upon by a

shaft governor which rotates it about the axis of

the eccentric sleeve forward or back, occasion-

ing an earlier or later cut-ofl", as the load upon
the engine may require.

The governor has an inertia disc acting in

connection with light spring and weight forces,

and is quite sensitive to sudden changes of

load.

Figure 5 is a general plan of the valve gear.

Aluminum.

The Iron Trade Review of Cleveland publishes

the following interesting information concerning
aluminum:
Some important and very satisfactory experi-

ments have been made at the Cleveland Rolling

Mill company's works during the last two weeks
in treating Siemens- Martin steel with small per-

centages of aluminum manufactured by the

Cowles Electric Smelting & Aluminum company
of this city. The result of the work proved con-
clusively that a small quantity of aluminum freed

the steel from blow-holes and increased the

tensile strength somewhat without increasing the

elongation, besides adding very materially to the

fluidity of the bath, thereby producing much
sharper castings. It has not yet been determined
how small percentages of aluminum are necessary

to secure the required products, but from one-
tenth to one-twentieth of one per cent, gave
satisfactory results. The castings made showed
a tensile strength as high as 140,000 pounds to

the square inch. The alloy was applied in the

form of broken ferro-aluminum. Experiments
are now in progress with puddled iron, and when
these are completed we hope to give a

more definite statement of the results reached.

The Cowles Electric Smelting & Aluminum
company are now delivering to the Whitehead
Torpedo company of London, England, a num-
ber of aluminum bronze castings, averaging 1,500
pounds each, and intended for use as air cylin-

ders, being required to stand a pressure of 1,000
to 2,000 pounds to the square inch.
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The Tipsy Watch.
By C. K. (.;ilks.

A magnetized watch is a "tipsy watch." It

behaves very like a man who is " under the

influence." It is "groggy," and can not go

straight. Will go sometimes backwards, some-
times forwards, staggers to the right and then to

the left, or brings up against a lamp post to

make ready for a fresh start, or may sit down on

the curb stone and take a rest, as many a fond

owner has found to his cost, when he has missed

a train, or something more important. A watch

loves magnetism as a toper loves his toddy, and
will drink it in at every possible opportunity.

After it has once got a little, is very susceptible,

and will reach out for more, as it were.

The balance wheel and hair spring is the

heart, which is very sensitive

to the silent forces, vibrates

in the influence, and is drawn

a little to the right or to the

left, trembles a little, hesi-

tates and is lost ; throws off

the old allegiance, and falls

under a new power. This
toper of a watch hungers

after magnetism, and seeks

it out at every turn—it finds

it in the atmosphere, and it

may be had in intoxicating

quantities on the sidewalk,

from the dynamo placed

there-under to furnish elec-

tric light for a block. It is

lurking in mischievous

quantities in the telephone

receiver ; it is in every elec-

tric light wire, telegraph

wire, and in a thousand and
one places where least ex-

pected—in fact, it is hard

to keep a watch temperate
and virtuous in the midst of

so many temptations. When a watch gets tipsy

on magnetism, it does not get over it so easily

as a tipsy human his spree, but hangs on in-

definitely. A dose of seltzer or bottle of con-
gress will not clean it out. It requires a heroic

course of treatment which will change the con-
stitution, and which must be administered in a

sort of allopathic dose of similia similibus

curantur. A watch may be demagnetized, but

to be demagnetized effectively there must be left

in it no residual force, or at least it must be re-

duced to a minimum. You will frequently hear
an engineer say that he can demagnetize his

watch by revolving it by means of twisted string

test for magnetism, try their watches by moving
a compass needle around thera on the outside.

This is no test at all and proves nothing. In
most cases, the springs in the case of the watch
will move the needle of the compass when the
waich is lying fiat, and will always do so if the

watch is held in a perpendicular position. The
watch, or any piece of steel material in the watch
can be made to move the compass needle
according to the position in which they are held,

and these pieces may only contain the natural or
earth's residual force of magnetism. The best

test possible, and practical, that has yet been
discovered, is to take a small compass needle,

say J^ to 5^ inch in diameter (care being taken
to have the needle nicely poised and very sensi-

tive); now pass this little compass needle over
the movement, taking each part in detail, and

of the earth's induced charge of magnetism to

keep within its circle a field of constant polarity,

which is equal on all sides, and sufficienlly strong
to keep the vvatch from malaria or epidemic
disease which may be in its surroundings.

the needle will tell you in no uncertain manner,
exactly where the invisible force is hiding. The
compass must be held with the fingers (steel

must not be used). This test is infallible, and
yet simple, and if watchmakers learn to use it

more frequently they will, to an extent, reduce
the uncertainty as to whether magnetism exists

in the watch. This force will sometimes be
found to exist only in the hair spring—again, the

regulator—but more frequently the balance

wheel—there is always more or less in the bal-

ance wheel ; and then again, the lever or fork

may have it. When a watch is thoroughly mag-
netized, all the moving parts of steel become

New Uses of Electricity.

The history of electricity, remarks a writer in

an Eastern periodical, is being made every day.
Invention and discovery are comparatively quiet,

and no great advance, like Franklin's proof of
the identity of lightning and electricity, or
Edison's perfection of the electric lamp, has
been recently recorded. On the other hand,
there is a wonderful activity in the work of ex-
tending the uses of electricity. The improve-
ment of methods, the refinement of machines

and appliances, and the

bringing of science down to

daily work and business,

moves on so swiftly that the

new machine, or the new one
of a year ago, is already old.

The reduction of refractory

ores in electric furnaces,

where immense carbons, fed

by the largest dynamos in

the world, give a heat never
used before, excited world-

wide wonder only a few
months since. The welding
of metals by electricity, first

performed in Boston this last

winter, is already half for-

gotten in the advance of the

science in still other direc-

tions. Even the recent rail-

road accident in Vermont has

created a demand for storage

batteries for lighting lamps
in cars that is so active that

every railroad shop in the

land is examining new
accumulators. Never in the history of any
business was there such an eager desire to ob-
tain new machines, rew tools, and new methods
as in the manufacture of electrical apparatus.

In all the fields of electric work, telegraphy,

telephonic work, electric lighting, storage

batteries, motors and telpherage, there is great

activity, but the most remarkable progress is in

the last three. The electric light companies have
reached a wonderful degree of perfection in their

dynamos, but for half of every day their plants

are idle. Nobody wants light by day, so it

happens great attention has been given in the

perfection of stationary motors for power. These

Fis.S.

before the poles ot dynamo—-but the watch is

not demagnetized—only the surplus force is re-

movfd. The steT parts of the watch still retain

the same intensity of magnetism as the force

through which it has passed last. The amount
may not be sufficient to stop it, but it will affect

the time just the same. The average watch-
maker will tell you that // the steel parts of the

watch do not pick up iron filings, that it is not

magnetized. This is a mistake—it is a fatal

error—because it throws him off his guard, and
he will look for the trouble elsewhere. Very
many, if not most of the watches have this resi-

dual force strong enough to vitiate time, but not

quite strong enough to gather iron filings, or iron

dust.

Again, many watchmakers and electricians, to

demoralized, and the watch will be found to be

very groggy.

And, still another way of expressing it is this
;

magnetism in a watch is an unmitigated evil. It

may act as a tonic or corrective, and may be

just what is needed to brace up the shaky timer,

but the right dose in the right place is a difficult

thing to accomplish, and like most medicine, the

wrong quantity applied in the wrong place does

the mischief. Magnetism in watches has always

been a malaria resulting in chills and fever, but

at the present time it has become epidemic, and
as virulent as small pox, but like that disease,

may be guarded against by vaccination. Vac-

cinate your watch with the Anti-Magnetic

Shield, and it will be a proof against the disease.

This shield corrals and holds sufficient quantity

motors are small, comparatively light, require

very little attention, and once connected by wire

with a dynamo driven by a steam engine, will

furnish power for manufactures, for running

elevators, or for any work commonly given to a

steam engine. There is no heat, no coal to be

brought to the fire, no ashes, dust, forgetful

stokers, or careless engineers. The wire through

the wall, turn a switch and the motor is at work,

using the same current that lights the street by

night. It is not surprising that the whole sub-

ject is attracting universal attention, and that

almost every week sees the announcement of

some improvement in motors or some extension

of their usefulness. Their general use in our

cities is only a question of dollars and cents.

Naturally, this suggested the use of locomotive



WESTERN ELECTRICIAN. July 9, 1887.

motors, and in this field there is the most re-

markable activity. Two systems are advanced.

In one, the current from the dynamo is sent by

wire or the rails to the moving car. In the other,

storage batteries charged by a dynamo are

carried on the car, so that it is a self-contained

locomotive, without heat, dust, smoke or noise

—

an ideal traveling machine. Telpherage, or the

use of moving motors traveling on a wire sus-

pended from posts and dragging trains of small

freight cars, is also making remarkable progress,

and telpher lines will, no doubt, be soon built in

this country. The progress of electricity may
thus be noted: No great discoveries of late, but

wonderful and rapid progress in its applications

to work. The coming helper is the electric mo-
tor; the coming convenience is the storage bat-

tery that can be carried anywhere to light a

house, drive a sewing machine or a boat, or do
anything done by the labor of man, a horse, or a

steam engine.

Electric Lights for the City.

In the Chicago City Council Wednesday even-

ing, Aid. Clarke called up the ordinance provid-

ing for lighting the bridges and viaducts with

electricity. He explained that the work would
cost about ^47,000 if the entire plan was carried

out, but for the present it was only proposed to

experiment.
Aid. Wetherell made the point that there was

no money for the purpose, and claimed that the

provision that the expense should come from
moneys not otherwise appropriated was illegal

and void. He wanted the ordinance amended so

that the expense should come from the unex-
pended balances from fire-alarm, police, and fire

appropriations, and the gas fund.

Aid. Clarke thought it would not be necessary

to spend more than $r5,ooo at once, which could
be easily gotten from the balances.

Aid. Hamlin made the point that the unex-
pended balances could not be used as proposed.
The appropriations had been for a specific

purpose, and if there were any unexpended bal-

ances they would have to be carried over and
reappropriated in the annual appropriation bill.

The money might be taken from the gas fund,

but from nowhere else.

After some further discussion the amendment
of Aid. Wetherell, in reference to where the
money should come from, was amended so as to

limit the expenditure to $15,000, and the ordi-

nance was so amended and passed.

The following is the ordinance, except the en-

acting clause :

Section i. That the commissioner of public
works is hereby authorized and empowered to

contract for the construction and maintenance
of an electric-light system within the limits of
the city of Chicago, along and upon the Chicago
river and its branches and the bridges, viaducts,
and ends of streets contiguous thereto, between
Halsted street on the South branch and Halsted
street on the North branch, and from those
points to the mouth of the river. The commis-
sioner of public works shall designate the route
or routes, streets, bridges, tunnels and viaducts
in and through which said system shall be ex-
tended, and shall have full power to prescribe and
enforce all lawful conditions and regulations as to

the erection and maintenance thereof. All ex-
penditures under the provisions of this ordi-
nance shall be paid from unexpended balances
from the appropriations for fire alarm service,
the police and fire departments, and the gas
fund, the amount to be not more than $15,000.

Death of A. C. Holland.
The sudden death of A. C. Holland, July ist,

removed from the business circles of Chicago, a
young electrician of much promise. Mr. Hol-
land was only twenty-five years of age, but from
his early boyhood he had been a student of elec-
tricity. It was only a few months ago that he
embarked in business and was known as a mem-
ber of the firm of Johnson, Holland & Co. He
was a member of the Chicago Electric Club and
anticipated with much pleasure the benefit he
expected to derive from association with young
electricians like himself and with older electric-
ians of riper experience. He was unmarried;
the immediate relatives are brothers and sisters.

How To Make A Leyden Jar.

Any person of ordinary ingenuity and some
electric knowledge, who has carefully examined a

Leyden jar is very apt to come to the conclusion

that it is a very simple thing, and easily made,

and if he wants one for amateur work, for his own
amusement, or to use in the class room, if he is a

teacher, he is quite likely to undertake to make
it, and after the expenditure of some money, and
a good deal of time and patience, and finding all

his experiments utter failures, he either gives up
disgusted, buys the article of some dealer, or,

patiently investigates the causes of failure, profits

by his discoveries, and finally succeeds.

The latter is the true course for the scientist,

who has learned from experience that failure to

achieve certain expected results leads to reflec-

tion, study, investigation and discovery; so that

failure of an experiment in one sense is often the

highest success in some other sense, the inci-

dental discoveries being often of vastly greater

importance than the original object of the ex-

periment.

Such was. the writer's experience, some years

ago, in his attempt to make a Leyden jar, and
this experience during six weeks' persistent effort,

and his final success led to very important results,

so that he has never regretted the expenditure

of time and effort; and it might perhaps be better

to say to some amateur "Go thou and do likewise,"

than to describe the proper method of procedure;

but a few lines on this subject may save some
one much valuable time, which can be profitably

devoted to other important investigation.

The first requisite for a Leyden jar is a glass

jar or bottle with a wide mouth. Such an article

is apparently very easily obtained, but in 99
cases in 100, is entirely worthless for the purpose,

or of very inferior value; and herein lies the

chief cause of failure. Nearly all our American
glass contains ingredients which so reduce its

electric resistance, that it fails when used for

electric storage or accumulation, as required in

the Leyden jar. This is especially true of fruit

jars, candy jars, tincture bottles, packing bottles,

battery jars, and similar glass vessels, in the

manufacture of which lead, sodium and other

conductors or partial conductors, are extensively

used, which greatly reduce the electric resistance

of the glass. All the nice, clear glass, known as

"American flint," is of this variety, and must be
avoided.

Indeed it is better to reject all American glass,

as very little of it will answer the purpose. The
writer has tested a great number of samples of

this glass, made at different factories and in dif-

ferent localities, but has never found any whose
electric resistance was sufficient for a good
accumulator, though some varieties of the green
glass have sufficient resistance for an instrument

of low grade. Imported glass, on the other hand,
has a much higher resistance, and some of the

best Leyden jars are made of the imported
variety known as " hard flint."

English green glass, such as is used for jars

and bottles in which pickles and other condiments
are imported, makes the best Leyden jars, and
unless some special size or shape is wanted, the

shortest method is to purchase such, a jar, which
can be had at any large grocery, dispose of the

contents, cleanse it thoroughly, and it is ready
for use.

The remainder of the work is easy; and for

this some light tin-foil and good flour paste are

the principal requisites. Cut the foil with a shears
into strips about two inches wide, and five inches,

more or less, in length, according to the height of

the vessel. Prepare a strip of wood of sufficient

length to reach the bottom of the vessel inside,

while grasping the upper end as a handle; make
the lower end thin and flat, and about three-

fourths of an inch wide, and wrap about two
inches of it with soft cotton cloth, securely fast-

ened; and, having pasted a strip of foil, apply
it with this instrument to the inside of the vessel,

spreading it on smoothly. Cover the inside in

this way to within about three inches of the top,

and the outside to the same height, and give the
uncovered portion a light coat of shellac, and
the jar is practically complete. A cap of wood
or hard rubber with cork attached, or a common
cork, can be used for a stopper, though not ab-
solutely necessary except for convenience. A
brass rod through the center of the stopper,

terminating about three inches above it in a ball,

and below in a light spring or chain, in contact

with the tin-foil, will be found convenient for

charging and discharging.

Sheet brass or tin can be used for the outside

coating, soldered to a circulate brass plate at the

bottom, forming a cup, and closely fitted to the

jar. If brass is used it can be nickel plated. A
jar made in this way is more durable and neater

in appearance than with an outer coating of tin

foil.

Telephoned Through His Body.

Last Saturday Nelson Crane moved the tele-

phone at Creek settlement from the grocery into

John White's sitting-room. Just before he took

the wires out of the instrument he telephoned

home to his sister, telling her to ring Lower De-
posit and talk with that station in about a minute

after he spoke to her. The ring for Deposit is

three short and one long. Mr. Crane then took

the wires from the instrument and held them be-

tween the thumb and forefinger of each hand.

At the appointed time he received three short

shocks and one long one, severe but not painful.

Soon after he could feel a very slight, pleasant,

agreeable sensation in his fingers clear up to his

elbows, and he concluded they were talking. He
then put the wires back into the instrument for a

moment, and found that his sister at home, a

couple of miles distant, had rung Deposit and
successfully held a conversation with that station,

and it was done all through his body.

—

Deposit

Courier.

It may not be generally understocd that the

telephone bell is rung by a current supplied by a

magneto-electric machine, while the current which

operates the receiving instrument is supplied by
a battery cell, the act of removing the instrument

from its hook changing the connection from the

bell to the receiver and hence from one mode of

transmission to the other, so that the " three

shocks " were from the magneto-electric current,

while the "agreeable sensation " was from the

battery current.

The experiment is of value in showing the

high conductivity of a living animal body, which

permitted the transmission of a current from a

single cell through the arms and trunk, a distance

of about six feet, besides the two miles of wire,

with sufficient force to operate the distant receiv-

ing instrument successfully.

A Norse Tale of the Telegraph.

Nothing will induce a wolf to enter an area

which is inclosed by poles connected by cords,

and even the telegraph wire has been found to

be a preservative against the wolf, says the New
York Telegram. In Norway, when the first tele-

graphic line was established by the storthing, one
of the members showed himself to be a far-seeing

man. He said that his constituents had no in-

terest in the telegraph, but he strongly supported

the grant on the ground that the wires and poles

would frighten the wolves out of the district.

He was perfectly right, and for more than twenty

years not a wolf dared to venture within the line

of posts and wires.

The Telephone Brings the Bad Out.

"But few people know how much hypocrisy

there is in the world," said a young lady em-
ployed in the telephone exchange to an Indian-

apolis Journal reporter, "and of that few the

persons who have the opportunity to hear the

telephone talk of a city the size of Indianapolis

may be numbered. There are not many men in

business in Indianapolis that I do not know like

a book. I am not personally acquainted with

more than a half dozen of them, perhaps, but I

know just what kind of men they are from hear-

ing them talk over the telephone. I sometimes
am horror-stricken at the language used by men
who in society and among their fellows are re-

garded as nice men. I have in mind many
prominent church members who sometimes make
the exchange girls who have to be listening blush

with their talk over the wire. If there is any-

thing bad in a man the telephone seems to bring

it out, and a great deal is brought out of many
who profess to be wholly good."
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The City Lighting.

Tlie Cliicago council h.is docided to go .'diead

witli the river ligliting. Tliis will, perliaps, be
tlie entering wedge for a radical change in the

entire method of lighting the city. To com-
pletely supplant the gas lamps for the whole city

would require twelve or fifteen electric plants,

and it is estimated that the light now obtained
would be given for about forty-five per cent, of

the present cost. The city now has about 20,000
lamps, some 3,000 of which burn oil. The cost

of maintaining these for the year 1885 was $604,-
651. If electric light could be obtained at forty-

five per cent, of the present cost of gaslight, pro-

vided the city owned the plant, and if fifteen

plants costing $47,009 apiece would be sufficient,

and Prof. Barrett says they would, then the City

of Chicago would save enough in two years by
the proposed method to pay for the electric

plants, and after that time the cost of lighting

the city would be less than one-half what it is

under the present system.

Telephone Stock Quotations.

Col. S. G. Lynch, broker, 146 I^a Salle street,

Chicago, furnishes the following quotations upon
some of his specialties :

Chicago 385 400
Central Union 46 ^7
Michigan _ _... 76 77
Great Southern 30 33
Colorado 20 22
Rocky Mountain Bell 40 45
Cumberland So 85
Wisconsin 105 107
Bell of JNIo. -.155 157
Iowa Union — .,- 25 27

European Cables.

There are three different cable lines between
this country and Europe, one of them consisting

of two parallel cables. This double line, the

first laid, one cable being partially placed in 1865,
and finished the next year, and the other laid in

1S66, extends from Valentia Bay, Ireland, to

Trinity Bay, Newfoundland. One of the cables

is 2,160 and the other 2,214 miles long. This
line does not directly reach the United States

but is owned by a company partly English and
partly American. The French cable, owned in

France, extends from Brest, in that country,
to St. Pierre, a small island near Newfoundland,
belonging to France, and thence to Duxbury,
Mass. It was laid in 1S69, and is 3,014 miles
long. The line laid in 1874-75, by the
Direct Cable Company, an Anglo-American or-

ganization, connects Ballinskilligs Bay, Ireland,

and Torbay, Nova Scotia, extending thence to

Rye, New Hampshire. It is about 3,000 miles

long-

The American Institute.

' Electricity, in its manifold applications, fills a
large and increasing space in the chronicles of
the.se times. The. science is worthily represented
in this country by the American Institute of

Electrical Engineers, which was organized in

New York a little more than three years since
Its roll of nearly two hundred members, active,

honorary and as.sociate, includes most of the
famous American electricians now living. The
volumes of its Transactions, of which three have
been published and a fourth is now in press, may
be said to cover the entire field of electrical re-

search for the past few years. The Society is

now contemplating the purchase of a building in

this city for its permanent quarters. The secre-
tary, Ralph VV. Pope, 16 Dey St., states in a cir-

cular issued by him that "among the important
features of the Institute will be an electrical li-

brary, to be continually replenished with new
publications; a museum made up of novel elec-

trical apparatus and models, both old and new,
to which, if space permits, an experimental
laboratory may be added. Suitable accommoda-
tions will be provided for council and general
meetings and the entertainment of members and
their guests, and the house will be open at all

reasonable hours. The general plan is to estab-
lish an Institute of such repute that it will be-
come the natural custodian of valuable collec-
tions of books and apparatus which are now so
frequently scattered when their owners pass

^'^^y."—Mechanical News.

ELECTRIC MOTOR.
An effort is being made to secure permission

from the city council of Chicago to run an elec-
tric motor from Diversey street north, about two
and one-half miles. The cable road now being
laid will end at Diversey street, and the idea is

to extend the road farther north, using the elec-
tric motor for power. The system of the Van
Depoele Electric Manufacturing Company will

probably be used.

The western office of the Sprague Electric
Railway and Motor Co., has issued a neat cir-

cular designed to bring the merits of the motor
to the attention of newspaper proprietors, and
showing as points of advantage that it is always
ready day or night, that there is an ab.sence of
heat, dust and smell, that it gives a uniform speed
under all conditions of load, whether one press
is running or all, that it is economical of space,
that it does not require constant attention by a
skillful man, and that it does not necessitate extra
in surance. The points are well taken.

The dispatcher speaks very highly of the per-
formance of the Julien electric car on the Fourth
Avenue (New York) Street Railroad.

The car ran along with an easy, steady motion
and at times attained a speed of twelve miles an
hour. It was stopped and started with less of

the jar and jerk than the ordinary street car. It

was stopped on some of the sharpest curves and
heaviest grades on the road and started again
with ease. It is said that a car can be run by
this motor at a cost of $4.10 a day, while the cost
of running a car by horse-power is $7.50.

July 2d, an incorporation license was issued

by the Secretary of State to The Richards Elev-
_ated Railway Company of Chicago, composed of

H. A. Richards, J. J. Healey and F. Ahlschlager,
and having a capital stock of $10,000,000, to con-
struct elevated railways in Chicago and vicinity

to be operated by steam, electric cable, or other

power. It is understood that this company con-
templates using electricity as its motive power.

The running of street railways by electricity has
proven a success, and street railways all over the
country are contemplating a change from horses

to electricity. The Van Depoele Electric Manu-
facturing Co. of Chicago, have equipped eight

roads, some of which have been running over a

year, and all are making money. The following
roads are all running successfully by the Van
Depoele system; Capital Cfty Electric Railway
Co., Montgomery, Ala , 13 miles—20 cars—8^
grades; Dix Road, Detroit, Michigan, 2 miles

—

2 trains of 6 cars—2^ grades; Appleton Electric

Railway, Appleton, Wis., 4 miles—5 cars—870

grades; Windsor Electric Railway, Windsor,
Ontario, 2 miles— 2 cars

—

2';o grades; Scranton
Suburban Railway, Scranton, Pa., 4 miles—5 cars—

•}'fc grades; Port Huron Electric Railway Co.,

Port Huron, Mich., 41^ miles—4 cars— 3;, grades;

Binghamton Electric Railway, Binghamton, N.
Y., 5 miles— 7 cars—6^6 grades; Lima Street

Railway, Lima, Ohio, 4 miles—3 cars— 2^ grades.

The cars run from six to twenty miles an hour,

as desired. Roads are being equipped underthe
Van Depoele system at Ansonia, Conn., St.

Catharine's, Out. and Brooklyn, N. Y.

a member of the Exchange, and has ever since
carried on a brokerage business. He says he
will make up his failure and begin over again.

A SPECIAL from Oil City, Pa., says: In the Oil

Exchange to-day Mike Keating failed. Keating
is but twenty-four years old. Early in the sum-
mer of 1882 young Keating than nineteen years

of age, was a messenger in the Western Union
Telegraph office in that city. It was well known
in Oil City at the time that he speculated in a

small way in oil, through another party, he not

then being old enough to become a member of

the Exchange. It was said that he interpreted

the cipher dispatches of some of the heavy oper-

ators, and speculated on the knowledge thus

gained. At all events he rolled up a fortune of

$60,000 that summer, and he was still under
twenty years of age. Then he took a pleasure

trip to Cleveland, Chicago and other cities, leav-

ing most of his fortune in the hands of his friends

to manipulate for him.

The friend operating on his own judgment,
and at the same time doing what he thought best

for the boy, played the bull side of the market
and lost. Mike returned to Oil City almost

penniless. At the age of twenty-one he became

ELECTRIC LIGHTING.
The following lately appeared in the Chicago

Trilntnc:

Gas is no longer to be thought of in lighting a
city of the energy and progress of Chicago. The
electric light should not only be used for the
lighting of the bridges and rivers, but it is high
time it should be extended throughout the entire
city. It is no longer an experiment. Have you
ever seen a city properly lighted with brillant

electric lamps? Chicago is behind the age in

light, as may be seen by visiting other cities. St.

Paul and Minneapolis are pretty well lighted by
electricity, but half of their light is wasted by
being placed on poles at the sides of the streets.

New Orleans is a beautifully lighted city, the
result being brought about mostly by the eager,
grasping gas monopoly. The gas company re-

fused to light the streets for the price the Coun-
cil would pay. Consequently for many weeks
while I was there not a gas-lamp was lighted, and
the streets dependent on gas were in darkness.
Now New Orleans has miles upon miles of bril-

liantly electric lighted streets. The levee along
the river is lighted for miles, and the crescent
shape can be traced by the electric lamps. Canal
street, St. Charles avenue, and I can safely say
forty of its streets are lighted, not with candles
or gas, but good, bright electric lights, not for a
few blocks, but in many cases the entire street,

five and six miles in length. Many of the streets

are lighted with arm brackets, which hold the
lamps in the centre of the street or centre of the
crossings, and are very easily swung down. In
this way the street gets the full light and none is

wasted.

Everybody knows how Chicago is lighted (or

not lighted), and for the money expended it is a
shame that this city, of all others, should be so
backward. Light is the most needed thing in

Chicago to-day. Let us all support the Mayor
and ask the Council to not only light the bridges
and river, but all the principal streets.

Applications have been filed with the board of

trustee by the Hyde Park Electric Light Com-
pany, and the Burdett and Loomis Gas and Elec-
tric Light Company for permission to build and
operate an electric light plant throughout the

village of Hyde Park; considerable capital is

backing the enterprise.

Marshall Field's mammoth new wholesale

dry-goods house is well equipped electrically. It

has 180 arc lights, mercurial fire alarm, and elec-

tric call bells and signals throughout the build-

ing. The Western Electric Company supplied

all of the electric apparatus.

According to the New York correspondence
of the Chicago Herald zX the recent annual meet-
ing of the American Electric Manufacturing Co.,

the report of the treasurer. Col. Wm. A. Sted-

man, showed that the earnings of the company
were $112,677 over and above two quarterly

dividends that had been paid during the year.

Theo. P. Bailey, special agent of the Thomson-
Houston company, with headquarters at Kansas
City, was in town this week. Mr. Bailey's ter-

ritory comprises Kansas, Missouri and Ne-
braska. Since last October, Mr. Bailey has put

nine hundred arc and fifty-six hundred incan-

descent lights in his territory, and a late sale is

for sixteen hundred more incandescents.

The Sperry Electric Company has just been
incorporated.

The Brush Electric Company, through Alex-

ander Kempt, special agent at Chicago, have just

closed a contract with parties in Fort Madison,
Iowa, for two 30-light arc dynamos and one 450-

light incandescent dynamo.

Fergus Falls, Minn., will soon have their elec-

tric light plant in operation. They will use the

Heisler .svstem of long distance incandescent

light.

The St. Louis exposition, which opens Septem-
ber 7th, and continues until October 22d, will be

lighted by one hundred or more arc lights of the

Western Electric system.
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NEW ENTERPRISES.
Dexter Thurber, of Minneapolis, Minn., will

erect a handsome residence, to cost $10,000. It

will be provided with all the latest improvements

and will be fitted with electric bells.

C. G. Baldwin, of Sioux City, Iowa, is the

architect of a handsome residence that Craig L.

Wright, of the same place, is to build at a cost of

$6,500.
The Northwestern Casket Co., of Mmneapolis,

Minn., are about to build a factory to cost

$20,000.
W. L. Churchill, of Alpena, Mich., is rebuild-

ing a large hotel.

A. A. Cooper, of Dubuque, Iowa, is erecting a

handsome three-story residence at a cost of $50,-

000. Electric appliances will be wanted. T. D.

Hvde is the architect.

Col. A. M. Saxton is erecting a seven-story

hotel at St. Joseph, Mo., at a cost of $180,000.

Eckle & Man are the architects.

Bartley Cooper is building a store and flats at

Minneapolis, Minn. The estimated cost is $12,-

000. Electric bells will be wanted.

E. & F. F. Curtis, of Minneapolis, Minn., are

building two residences, one at a cost of $7,000,

the other $S,ooo.

Shirk & Miller, of Peru, Ind., are erecting a

building to be used as a bank and stores; cost,

$30,000.
A. A. Ainsworth, of Earned, Kan., is erecting

a business block, the cost of which will be $20,-

000.

S. S. Sprague & Co. are putting up a three-

story building in Minneapolis, Minn., to cost

$13,000.
Jerabeck & Totuscheck, of Silver Lake, Mc-

Leod Co., Minn., are erecting a new flour mill.

A. H. Hill, of Austin, Minn., is rebuilding a

store that was recently burned. The cost will

be about $4,000.

A Baptist college is contemplated at Ottawa,

Kan.
W. M. Donaldson, of Minneapolis, Minn., is

erecting a residence at a cost of $6,000.

S. G. Cook & Co. will erect a $10,000 addition

to their elevator at Minneapolis, Minn.

Schulte & Nehring are building a factory at

Evansville, Ind., at a cost of $15,000.

The Lutheran society at Kansas City, Mo.,

will build a parsonage at a cost of $8,500. It

will be provided with electric bells.

The Metropolitan Street Railroad Company,
of Kansas City, Mo., are building a new engine-

house at a cost of $45,000.

THE TELEPHONE.
Central Union Telephone Co., June 29th, de-

clared a quarterly dividend of $1.25 per share.

The dividend is payable July 20th, and the trans-

fer books will be closed July 15th. Central

Union has been a four per cent, dividend stock,

but this dividend advances it to a five per cent,

stock. Stockholders should certainly feel en-

couraged at this indication of increasing pros-

perity.

The Central Union's last quarterly dividend

was $1.25 per share. This is an increase at the

rate of one per cent, per annum over the usual

dividends paid lately.

Since the publication of the article in this

journal illustrating the Western Electric com-
pany's speaking tube telephone system, the com-
pany has received two orders for this apparatus

;

Chicago Rock Island and Pacific Railroad Com-
pany, outfit for 20 stations for their new office

building in this city, and outfit for 30 stations for

Marshall Field's new wholesale store.

The Bell Telephone company of Canada, have

just ordered two miles of 50-wire aerial telephone

cable of the Western Electric company.
The telephone exchange of Copenhagen,

Denmark, has placed an order with the Western
Electric Co. of Chicago, for a multiple switch

board, 4,000 capacity and 1,200 equipment.

THE TELEGRAPH.
The following are the officers of the Toledo, O.,

division of the order of railway telegraphers:

Chief telegrapher, A. W. Brant; past chief tele-

grapher, J. C. Harriman; assistant chief tele-

grapher, Fred Marshall; senior telegrapher, W.
H. Young; junior telegrapher, E. G. Benskin;

inside guard, H. W. Ellinghouse; outside guard,

C. J. Hickox; secretary and treasurer, A. W.
Meader.
The Chicago factory of the Western Electric

Company has been working twenty-one and one-

half hours a day for seven months, and yet has

not been able to keep up with the demands made
on it. The company have decided to build an

addition and propose to expend about $75,000

on it. New machinery will be added and a num-
ber of departments now overcrowded will be re-

lieved.

Personal Paragraphs.
W. P. Noble, who will assist W. H. Brenner of

Cincinnati, O., in installing the Edison station in

the Mikado's palace at Tokio, took the steamer
at Victoria July 6th.

Prof. J. P. Barrett, city electrician of Chicago,
completed his twenty.fifth year of service to the

city on the 2d inst.

Business Mention.

The Hercules Iron Works have just placed

second order with Jarvis Eng. Co., 81 Lake
St., for one 5x16 and one 5J2X18 boiler to be set

on Jarvis furnace at San Antonio, Texas.

The White Line Railroad, of Dayton, Ohio,

has placed an order with the Van Depoele Man-
ufacturing Company, of Chicago, for eight cars.

Six of the cars are to be provided with motors.

Carbons.—The business formerly conducted by
E. C. Hawks, agent, will hereafter be conducted

by the United Carbon Companies, office, room
90, Wilshire Building, Cleveland, O., who will

endeavor to serve the electric light people to the

best of their ability at all times. All communi-
cations should be addressed as above.

The Western Electric Co. have received an

order for two multiple switch boards from Cleve-

land—one for the centra! office and the other for

a branch exchange. The one for the central

office has an equipment of i,Soo. The same
company has also taken an order for 4,000 feet

of cable for Denver, Col, and an order for a 200

drop annunciator for White Sulphur Springs,

Montana.

Some weeks ago the Van Depoele Manufact-
uring Company shipped four cars with electric

motors to Lima, Ohio. The cars were delayed

on the road and car-burglars seized the oppor-

tunity to rob the motors of nearly all the brass

work on each motor. The financial loss

amounted to about four or five hundred dollars.

The most annoying feature, however, was the

delay in starting the system. It was expected to

have the cars running by the ist inst.

The Hill Clutch Works of Cleveland, O., who
have recently thoroughly equipped their plant

for the manufacture of the well-known Hill

clutch under the personal supervision of the in-

vent6r, H. W. Hill, report that they are full of

orders. They have just closed a contract with

the Minnesota Brush Electric Co., of Minneapolis,

for putting in their entire plant, which is to have

2,000 horse power of engines and 28 sixty-five

light Brush dynamos. The contract was taken

against seven competitors and was awarded by
a committee of expert engineers. The company
is to be congratulated on the achievement.

A very neat and complete catalogue is that

just issued by the Central Electric Co., 38 and 40
La Salle street, Chicago. It numbers 350 pages
and covers a vast variety of electrical instru-

ments. It is profusely illustrated with fine cuts,

and is so full of information that it makes a

choice addition to a library. All kinds of sup-

plies for telegraph, telephone, electric light, den-

tal, medical, and a host of other purposes are

shown, in addition to testing instruments of all

kinds ; in fact, it may be said that almost any
electrical appliance desired can be found within

the covers of this book. Copies can be had by
addressing the company.

The Western Electric Company, Chicago, New
York, London and Antwerp, has just issued a

new general catalogue illustrating and describing

their manufactures. The list is a large one, and
includes, among other articles: Telegraph instru-

ments and apparatus ; telephone instruments and
apparatus; aerial, underground and submarine
cables for telegrapli, telephone and electric light

uses; apparatus for electric lighting, annuncia-

tors and electric bells; electro-mercurial fire

alarm apparatus; testing apparatus; electro-med-

ical apparatus; batteries, and a long line of mis-

cellaneous apparatus. The catalogue contains a

fund of information, and in addition is very

handsome typographically. It will be sent to

any address upon application.

" Good-bye, mules." This is the parting kick

—at a safe distance— the Montgomery At/-

vertisa- of the 23d ult. makes at the abolition of

mule power on the street railway system of Mont-
gomery, Ala., which has been superseded by the

electric motor system of the Van Depoele Manu-
facturing Co.'s make. The article, descriptive of

the system, continues :
" It is all a grand and glor-

ious success. The whole system, the four lines,

come together on Court Square and go down
Commerce street on a double track to the depot.

There is no halting at switches, but the cars go
down on one track and back on the other. The
whole system represents an actual expenditure of

$175,000 in cash."

Mr. W. A. Stiles, secretary and treasurer of the

Van Depoele Electric Manufacturing company,
gave the following interesting talk in a recent

interview with a city paper:
" The running of street railways by electricity

has proved a grand success, and street railways

all over the country are contemplating a change
from horses to electricity. The Van Depoele
Electric Manufacturing company, of Chicago,

has already equipped eight roads, some of which
have been running over one year, and all are

making money."
"Will you name the cities in which your com-

pany have placed electric motors for this pur-

pose ?"

" The Capital City Electric Railway company,
of Montgomery, Ala., thirteen miles in length;

twenty cars, with eight per cent, grades. The Dix
road, Detroit, Mich., two miles; two trains of six

cars each, two per cent, grades. The Appleton
Electric railway, Appleton, Wis., four miles; five

cars, eight per cent, grades. The Windsor Elec-

tric railway, Windsor, Ont., two miles; two cars,

two per cent, grades. Scranton Suburban rail-

way, Scranton, Pa., four miles; five cars, 7 per

cent, grades. Port Huron Electric Railway
company. Port Huron, Mich., four and one half

miles; four cars, three per cent, grades. Bing-
hamton Electric Railway, Binghamton, N. Y.;

five miles, seven cars, six per cent, grades.

Lima Street Railway company, Lima, O., four

miles; three cars, two per cent, grades."
" The cars on these roads run from six to twenty

miles per hour as desired. In addition to these

roads, we are equipping, under the Van Depoele
system, electric railways at Ansonia, Conn., St.

Catherine's, Ont., and Brooklyn, N. Y'."

" What is the cost of running street-cars by your
system as compared with horses ?

"

" There are over one hundred thousand hor.ses

used in handling street cars in the United States

—Chicago having nearly nine thousand. Five

years is more than the average useful life of a

horse for street-car purposes. We have thoroughly
demonstrated the fact that cars can be run by
electricity under the Van Depoele system for one-

half the cost of horses, with coal figures on the

basis of $6 per ton."
" How would the Van Depoele system work on

the proposed elevated railroad on State .street, for

instance, say from Van Bnren street to Hyde
Park ?

"

" It would be simply perfect. The wires carry-

ing the motive power would be placed on the

trestle-work, or over the top of the cars, and
could be used for all purposes, lighting, heating,

and motive power. There could be no objection-

able features whatever, and, as The Times said

editorially, cities that have but a fraction

of Chicago's wealth and population easily secure

the investment of adequate capital in elevated

roads, electric motors, and appliances for

street transportation adapted to their needs.

How much longer must the people of this greatest

of western cities wait for the advent or awaken-
ing of enterprise enough to undertake the substi-

tution of modern facilities for the methods of an-

tiquity still employed in the business here ?
"

There is now no question at all as to the part

that electricity will take in connection with rail-

ways. The experimental stage has been passed,

and nothing now remains but the practical fact-of

its application.
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H. WARD LEONARD. E. M. IZARD.

LEONARD & IZARD,

(jonsulting and Oontracting

ECECTillClli; ERGinEERS.

fjo. 185 D^arbori) Str(?i?t, §l7i(;a(5o.

EXPERT WORK UPON

DYNAMOS, MOTORS, ACCUMULATORS, ETC., A SPECIALTY.

Electrical testing of all kinds done in a reliable manner. Elec-

trical Determinations and Expert Advice furnished for Electric

Light and Power Plants. Expert work upon Steam and Motor

Power Plants for central station for the ^distribution of Electric

Light and Power done with Guaranteed results. Steam and

Water Power Plants installed in most approved manner.

AUTHORIZED CONTRACTORS FOR INSTALLATIONS UNDER THE

MX
=E^di50i7 Sys(:(^/T)=

Representing the Edison Light Co., for Humbird & Gorton in

Illinois, Iowa, 'Wisconsin, Dakota, Nebraska and Minnesota.

Central
Electric

M. T. GREENE, President.

GEO. A. McKINLOCK, Treas-

WM. H. McKINLOCK, Secy.

Connpany,
38 and 40 La Salle Street, Chicagp.

MAGNET
1

OFFICE
ANNUNCIATOR

!

"\ A T^T TD T7UNDERWRITERS i" VV 1 JTV JZj .

LINE
BARE COPPER

J

ELECXItlC BELLS,
BXJK,GLA.R, ALA.1MVIS,

HOTEL ^IXrSfUrVCIATOItS.
PRICES ON APPLICATION.

Telegraph, Telephone and Electric [ight Supplies.

ANNUNCIATORS, BURGLAR ALARMS, ELECTRIC BELLS,

BATTERIES AND BATTERY SUPPLIES.

Repair Work done and Special Manufacturing attended to.

Skilled Workmen in all Departments.

IB"" ALL APPARATUS WARRANTED AND SATISFACTION GUARANTEED.

MAGNETO BELLS, ETC., ETC.

I^ailuyay Ji^Ii^i^rapt^ 5^PP'y Qompapy,
No. 211 and 213 Randolph Street, CHICAGO.

COKBE&PONDKNCE SOLICITED.

Pond Engineering Company.
ENGINEERS AND CONTRACTORS OF

^team and Hydraulic |||achinery.

Complete Steam Plants for Electric

L-lght and Power.

Western Agents for Armingrton & Sims' Engines, Steel Tubular
Boilers, Jarvis' Patent Furnace, National Rocl<ing and Siieffield
Grates, Lowe Feed Water Heater, Blake Pumps, Kortingr Injector,
Jenl<ins Bros.' Valves, Etc. Also, Brick and Pipe Work, and Beitingr.

SEND FOR LATEST CATALOGUE.

707 and 709 MARKET STREET, ST. LOUIS.
BRANCH, 521 DELAWARE ST., KANSAS CITY.

J. J. DICKEY, President.
H. J. WELLS, Sec'y and Gen'l Manager.

ISRAEL LOVETT,
Sup't and Electrician.

FLEMON DRAKE, Vice President.
L. H. KORTY, Treasurer.

OMAHA, NEBRASKA,
DEALERS IN

ELECTRICAL SUPPLIES
FOR THE TELEGRAPH, TELEPHONE AND ELECTRIC LIGHT.

Hotel and House Annunciators, Burglar Alarms, Fire Alarms, Electric Gas Lighting, Speaking Tubes, Elevator Annunciators, Batteries, Push
Buttons, Electric Pens, Telegraph Learner's Instruments, IVIedical Batteries, Linemen's Tools, Bell Hanger's Supplies, Railway Velocipede Cars, Etc.

WESTERN AGENTS,—THE OKONITE CO., and the Return-Call System of Hotel Annunciators. Fire alarms for cities and towns.

We own the Franchises of the Western States and Territories, for the Improved McCULLOH AMERICAN DISTRICT TELEGRAPH SYSTEM
and are prepared to give franchises and construct plants on reasonable terms.

IS^ Estimates furnished and contracts made for any and all kinds of Electrical Work in any part of the West. Correspondence solicited. Illustrated Catalogue and
Price List on Application.
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MANUFACTURERS OF

ARC AND INCANDESCENCE

Electric Lighting Apparatus.

THE BRUSH

Electric Company,

CLEVELAND, OHIO,

Chicago Office

130-WASHINGTON STREET-i30

Chicago, Illinois.

il
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motors Ulound for any Current, )|rc or Incandescent,

GUARANTEED FULL RATED POWER,

Regulation Superior to any |||otor.

.^^'

s> ^^
SELLING agents:

NYLAND

ELECTRIC CO.

406 Broadway,

New York. ^C^C^

cr

V ô
Branch Offices

:

New York,

NYLAND ELECTRIC CO.,

406 Broadway.

BOSTON, E. C. PIKE, 197 CONGRESS ST.

San FranciscoA ''''"'"^/'^f™^
"0^°" ^0..

( 12 Annie Sireei.

CHICAGO, CHICAGO OPERA HOUSE BLDG., Room 1020.

Louisville, Messrs. Barbaroix & Co., 139 Third Street.

ST. LOUIS, 208 SOUTH THIRD STREET.

Buffalo, No. 6 Coal and Iron Exchange.

CLEVELJLlSriD, OHIO,
OFFICE, No. I National Bank Bldg. WORKS. 21, 23, 25, 27 Franklin St.

K. M. JARVIS, President. J. A. GRANT. Secretary. A. F. UPTON, Treas. and Gen. Mngr.

The Jarvis Engineering Co.,
ENGINEERS AND CONTRACTORS,

ARE PREPARED TO FURNISH ESTIMATES AND CONTRACTS FOR

Complete Outfits ofSteam Motive Power
FOR electric lighting STATIONS, MILLS AND FACTORIES,

INCLUDING BOILERS, ENGINES, STEAM PUMPS, FEED WATER HEATERS, INJECTORS, IRON STACKS, GRATE BARS, BOILER FURNACES, ETC., ETC.

The "Jarvis patent Purnace" a Specialty.

Burns Slack, Screenings, Coke, Breeze, Etc. Correspondence Solicited. Circulars, Catilogues, and general information furnished on application.

Manager Western Department, H. A. GLASIER, 81 Lake Street, CHICAGO.
boston: 61 OLIVER STREET. NEW YORK: 108 LIBERTY STREET.

HIUU CLUTCH WORKS,
CLEVELAND, OHIO.

George P. Barton,

lau; Offi(;e

225 Dearborn St., CHICAGO.

Having removed my office to Rooms 68 and 69 Temple Court, 335 Dearborn Street,

I shall continue the general practice of the Law, giving special attention, as heretofore,

to litigation relating to Patents and Trade Marls.

My experience in the Class of Electricity having been large during the last seven

years, I offer my services as Solicitor of Patents, especially to those interested in elec-

trical inventions.

June 1,1887. GEORGE P. BARTON.

PRIVATE LIKE iiiimm
Fnr use biitween olllce and residence
nr I'lictciry, sola outright. Xo reallng.
Tiikes place of Bell Teiephoae oa all

liin's under two miles In lengtb. No
}iij'riiigeme.Tit. Pat. JJov. 30, '80, and
.1 line 21. '81. 5000 In use. Circulars
I'lL-e. Agents wanted. Harbert Tele-
phone Co., Dealers in Telephone and
Electrical Supplies of every descrip-
tion. I5!i LaSalle Street, Cqioago.

SUBSCRIBE
FOR TQE

$2 A YEAR $2
The only Electrical Journal in the West.

ADDRESS

WESTERN ELECTRICIAN,
No. 6 Lakeside Building,

CHICAGO, ILL.
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5t?^ iJ9ite^ 5'^^ ^^5 Fle(;l:ri(; I ii^l^tip^ Co.

-MANUFACTURERS OF-

Incandescent ^ tift [ight Apparatus.

(?lai/T\i9(5 ^i}p(^r\or\ty ouer otl^er 5yste/T)s

BECAUSE OF

Economy of Power,

3Iechanical Design and, Workmanship).

Perfection of Automatic Regulation.

Durabilitg of Lamps.

Absence of Discoloration of the Lam,p Globes.

Precision and Meliability of Measuring Instruments.

Completeness of Detail,

United * jjtates ^ [ong * Qistance * Incandescent * Lighting.

¥1^0 ooly ^y^hem offepio^ pea^ooakly I°vy '^o^t Fop maio

keeo <^u\3]e'^tsd to a <^ommep<iial te^'t fop at2y I^Q'^tl^ of time-

-ITS CLAIMS ARE-

GREAT SIMPLICITY.

UNEQUALLED ECONOMY OF OPERATION.

UNEQUALLED ECONOMY IN COST OF MAINS.

THAT IT CAN BE DISTRIBUTED MORE WIDELY.

Greater COMMERCIAL SUCCESS than any other System Tested.

SEI^D FOR CATALOGUE AND TESTIMONIALS.

Compare our auarantees of t(je followina SIX most important points in Incan-

descent lighting witrj \\)e guarantees of any otijer Company.

ist. Number of 16 Candle Power Lamps to the Horse Power,
2nd. " " 20 " " " " " " .

3rd. Life "16 " " " guaranteed,

4th. " " 20 " « « I. ...
Sth. Percentage of discoloration of lamps at or near end of guaranteed life,

6th. Self Regulation of Dynamos to insure even burning of Lamps,

10

8

600 hours.

1000 "

inappreciable,

yes.

C. C. 'HrjLRREIT,
MANAGER WESTERN DEPARTMENT.

216 La Salle Street, CHICJLG-O.
Territory : —Ohio, Michigan, Indiana, Illinois, Wisconsin, Minnesota, Towa, Missouri, Arkansas, Kansas, Nebraska

Colorado, Dakota, Idaho, Montana, Utah, New Mexico, Texas, etc.

GENERAL OFFICES: EQUITABLE BUILDING, 120 BROADWAY, NEW YORK.



JA.VES A. SLEEPEIl. President.

W. A. STILES, Secretary and Tnaturer.

AARON K. STILES, Manager.

C. J. VAN DEPOELE, ElecMdan.

THE=

||an O^poele Electric manufacturing Co.
OF CHICAGO, ILL., U. S. A.

OWNERS OF THE PATENTS AND INVENTIONS OF CHAS. J. VAN DEPOELE.

ELECTRIC RAILWAY APPARATUS,
Electric Arc Light Dynamos and Lamps.

Constant Speed Stationary Electric Motors, Etc.

OUR

Fli^etriQ'.- M(5t?(:

UNEQUALED.

The OijI^ perfecii DoublE-Lanip.

THOUSANDS IN USE.

GyapaGteed e(?|yal to aoy

it2 evei^v pe^peet.

-OUR-

Fl<?^tri(;- Railvuay

SYSTEM
- PKOTECTED IJY -

iROAD * fATDNTS.

^Ipe yverljead Wire and

Underground Conduit ^yslems

Pully Protected.

Uap Depo^l^ 5^1^(;tri(; I^ailu/ay5

-ARE IN OPERATION AT-

Appleton, Wis , Scranton, Pa., Montgomery, Ala., Detroit and Port Huron, Mich., \Vindsor, Ont., Bing-

hamton, N. Y., and Lima, O., and are being constructed at Ansonia, Ct., and Brooklyn, N. Y.

^^i ESTIMATES AND CATALOGUES SENT ON APPUCATIOH. Jr»^-^^-^
—

VAN DEPOELE ELECTRIC LIGHTS
Are in use everywhere and are daily growing in popularity.

WRITE FOR ILLUSTRATED ELECTRIC LIGHT CATALOGUE.

||an Oepoele Electric |||ani>facturlng Company,

15, 17, 19 &, 21 No. Clinton Street,

Rooms 220. 221 & 222, nI. 45 BROADWAY. OHIOAGO, ILL., U. O. A«
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JEI|I]Eg ARC LIGHTS

The JENNEY DYNAMO has no equal for SIMPLICITY, COMPACTNESS
and DURABILITY. The same has been said and admitted to be true of the

Jenney Lamp. Recommended for the award of the

ONLY GOLD MEDAL
At the Great Southern Exposition at Louisville, 1883, for Best Arc System.
Awarded First Medals for Best Arc Lamp, Best Arc Dynamo, Best Arc System.

This system HAS NO EQUAL for SIMPLICITY, DURABILITY and
STRENGTH OF LIGHT.

-ALSO-

COMPLETE INCANDESCENT SYSTEM.
DYNAMO: PERFECTLY AUTOMATIC, SHUNT WOUND, REQUIRING NO RESISTANCE for variable load.

LAMP: NEW FILAMENT, NEW PRINCIPLE of Construction, REMARKABLE LENGTH OF LIFE with FULL
CANDLE POWER, will not deposit carbon on inner surface of bulb.

The filament is as pliable as a piece of thread and is not made brittle by the action of the current.

Complete System of Fixtures and Attachments, also full line of Electroliers, Combination Fixtures and Shades.
We are in the market for Large Incandescent Contracts.

^— ELECTRIC IMOXORS—

—

^
W^e have the Only Perfect Working Headlight for Steamboats, with Focusing Reflector. Full information furnished on

application.
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THE UNITED CARBON COMPANIES.
THIS ORGANIZATION INCLUDES A.X>1L. THE OLD AND LEADING MANUFACTURERS OF

Carbon Points and Plates
IN THE UNITED STATES.

With this United Knowledge and Experience we are enabled to furnish SUPERIOR CARBON
POINTS, adapted to the different systems, at Fair and Just Prices to the Consumers and Manu-
facturers.

Orders promptly and carefully executed.

THE UNITED CARBON COMPANIES,
Office, Rooms 90 and 91 Wilshire Building, CLEYELiLlTID, OHIO.

PAYNE AUTOMATIC ENGINE.
B. W. PAYNE & SONS, Manufacturers, Elmira, New York.

BUILDERS OF

Single Yalve and Corliss Yalvs

ENGINES.
SELF CONTAINED AND SINGLE CRANK

ENGINES

Specialli Aflaptea for Electric LigltiBi.

I)ANiKii W. Mabmok, President.
AddisuN H. Nobdtkk, Vlce-Prestdent.

WESTERN DEPARTMENT:

No. 10 S. Canal St.

CHICAGO.

H. S. WALKER, ma,..

TELEPHONE 4024.

Chvbles D Jkvnet Electiiclan EiiAiNABD liuKisoN. Se^ictaiy. .

Amos K. Hollowbll, Treasurer

Jenney Electric Company,
Soli Owners of nil the Pntents and Indentions of Char us D Jcnncy 'known na (lie Jciiney System) and Sole Owners and Manufacturers of Ills

Improved Ounamo, [amp $
Electric ||)otor.

!! all deelrable features of Arc and Incandescent Llglitlng
the Jenney System leads. Shuple, dncahie, economical,
steady, brilliant and penetrating. In these ej^eutials it chal-
lenges comparison.

Estimates Promptly Furnished lor ^regting Electric Ligtiting

Plants for Ciiies. Uumpanies or Individuals.

Prices Furnished for the Jenney Arc or Incan-
descent Systems, or for both combined.

^ The Jenney Arc-Incaiide8Ci?ntDynainos are self-regulating,

^^^g and permit the turning on and off of one or ill of the Lamps
"' "^ at will.

ii'iiun
-^^^^ Company gives special alCendon to furnishing Mills,

I)!i|'illli1li'flii ii '^^'^P^'- Factories, etc., with Individual Plants.

*"-- :s- still [01 HHUltT IlllSTinillS INO lEStllBINE W SISIEU. -ga
OFFICE AND WOBKS;

Cor. SentacLv Ats. nsd tm St. Indiaflapolis, Ind.
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SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

Electric Arc-Lighting

This Company was given tJie only Gold Miedal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS
AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT UGHTING-

FOR DIRECT LOW TENSION

These dynamos are automatic in their regulation and will maintain, a uniform light, with all or any portion of the lights in circuit,

maintain its candle power during its guaranteed life. Every requisite for the most perfect system of

Incandescent Electric Lighting, at prices which insure a profitable investment to the purchaser.

Incandescent Lamps and Appliances for Incandescent Lighting.

Our lamp ^ill not blacken, and will
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^ a. U)This company also manufacture Electric Motors of all sizes for the transmission

of power. Plans and estimates furnished for all kinds of Arc and
Incandescent Lighting.

THE THOMSON-HOUSTON ELECTRIC CO.,
««c OFFICES »»

Eastern, 178 Devonshire St., BOSTON. Western, Pullman Building, CHICAGO. ILL.



July i6, 1887. WESTERN ELECTRICIAN.

AMERICAN SYSTEM
-OF-

^LECTRIC ^ JylGHTING
(WOOD'S PATENTS), Owned and Manufactured by the

18 CoRTLANDT Street, NEW YORK.

For simplicity of Construction, Steadiness and Purity of Light, Perfection of Automatic Regulation, Economy

of Power in Operation, Freedom from getting out of Order, and Absolute Safety

of Armatures from Burning,

THE JLIilERICiLlSr DYlSTiLMO HiLS TTO EQTJJLI.

INTENDING PURCHASERS,
Whether for Isolated Plants or Central Station use, desiring to investigate the merits of the AMERICAH

SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS,-

American Electric Manufacturing Co.,

18 Cortlandt Street, NEW YORK.
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REYNOLDS' IM PROVED CORLISS.
THE IDEAL ENGINE FOR ELECTRIC LIGHT WORK.

UnequalEd far CIqbe RGgulotinn

ECONOMY OF FUEL.

Write for our Catalogue and Circular

giving List of Users.

-SOLE BUILDERS-

\Ve rufcr to tlie following ('lectrlc light plants now using the Reynolds' Corliss:-

Erusli Eleclrlc Light and Power Co., Cleveland, O.
Edisou Electric Light and Power Co., Rockford, 111.

Syracuse Electric Light Co., Syracuse, N. Y.
Louisiana Electric Light and Power Co., New Orleans, La., three engines.
Badger Illuminating Co., Milwaukee. Wis., two-engines.
"West Side Power Co., Minneapolis, Minn., four engines.
Louisville Electric Light Co , Louisville, Ky.
La Crosse Brush Electric Light and Power Co., La Crosse, Wis.
C, M. &St. P. R. R., Milwaukee, Wis.
Mfnominee Mining Co., Iron Mountain, Mich.
West Hotel, Minneapolis, Minn,
Plankioton House, Milwaukee, Wis.
N. W. Mutual Life Insurance Co., Milwaukee. Wis.
J V. Farwell & Co., Chicago, III.

Chits. H. Slack, Chicago, 111.

Mandel Brothers, Chicago, 111.

C. Boetcher, Leadville, Col.

Omaha Thomson-Houston Electric Light Co., Omaha, Neb.
Thomson-Houston Electric Co., Racine, Wis.
Sionx Falls Electric Light and Power Co., Sioux Falls, Dakota.
Electric and Water Supply Co., NelllsvIUe, Wis.

EDW. P. ALLIS & CO., Reliance Works, Milwaukee, Wis.
CHICAGO BRANCH: 4S South Canal Street.

Forest City Electric Works,
MANUFACTURERS OF

Cleveland's Electric Light Cut-outs,

GANG SWITCHES, FROM 5 TO 40 AMPORES.

Quick Make and Break Uncontrolled by the Handle.

Correspondence Solicited with Electric Light Companies.

W. B. CLEVELAND, proprietor.

26 S. Water Street, CLEVELAND, O

s MANUFACTURERS OF

Telegraph and Telephone Apparatus.
EXCLUSIVE MAKERS OF

SOLE MANUFACTURERS AND LICENSEES

=He(^^ +lot:eI Gye^t gall aDd Rip® J^lapm J^i^papahu^ v/itl^ Gravity J{nnun'^'\a\i°p Qomlslnec^.

Pins, Brackets, at special low prices. In stock, full line Iron, Steel and Hard-drawn Copper Wire, Batteries, Gas Lighters, Call Bells, etc., etc.

ESTIMATES FUBNISHED. SEND FOE CATALOGUES AND PEICES. CINCINNATI, OHIO, U. O. A-.

NEW 9 YORK ^ SAFETY STEAM • POWER • CO.
BTriLDHRS OF iiic.n cnADK SELF-CONTAINKD

AUTOMATIC

Qat-Off E^pc^ipes,

SPKCrALLY ADAPTED FOR RUNNING

IlECTRIC « ilGHTS

And other duty requiring close
regulation of speed.

ADVANTAGES

:

Great strength without excessive weight.

Small space required.

Simplicity of construction.

Accessibility of all parts.

ESTIMATES CHEERFULLY FURNISHED.

TTestern Offlcc niul W!Hcrooiii>:

64 & 66 i. ®AR/1L ix.,

CHICAGO., ILLS

WM. A. HAMMETT, Mgr.
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^I^ctri(;al ^upply (^0.

1 IIIIIIIIIIIIIO^

jIllfllllBH;^

(FACTORY, ANSONIA, CONN.)

-MANUFACTURERS OF--

Goods
OF EVERY DESCRIPTION.

|^99U9gal:or5,

8(^115, Batt<^ri(^s.

:WIRES,

Conductor Cords,

CABLES.

AMMETERS,

Testing

VOLTMETERS.

WRITE FOR QUOTATIONS.

\m
mm

m

WIRT VOLTMETER. E. S. CO. TEST SET No. 1.

171 RANDOLPH STREET, CHICAGO.
17 DEY STREET, NEW YORK.
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THE WESTERN
ELECTRIC COMPANY'S

SYSTEM FOR /^T PC \ /lODtlDQ |s Perfect in Every Detail

Jjiai:

Incandescent Lamps, if required, may be run practically and

economically on the same circuits with our Arc Lamps.

A NEW EDITION OF OUR ILLUSTRATED GENERAL CATALOGUE IS READY FOR DISTRIBUTION.

SEND FOB A COPT.

Western Electric Company,

CHICAGO. NEW YORK. LONDON. ANTWERP.
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Cook County Hospital Plant.

The illustrations herewith show the electric

light plant of Cook County Hospital, put in by
the United States Electric Lighting company.
The merits of this company's system of incan-

descent lighting are too widely known to demand
much consideration. Suffice it to say that the

system combines first-class electrical and me-
chanical design with great efficiency and econ-

omy of operation. All the devices necessary

for the completeness of the system are not only

extremely practical, but also elegant in design

and workmanship, and in their present form are

the result of over six years varied experience in

the erection and operation of incandescent

plants.

The mechanical arrangement of the plant has

much that will interest those engaged in install-

ing such plants. There are a total of 1,300 six-

teen candle power lights, which are supplied by
four 200-light dynamos. Fig. i shows the

dynamo room with the four dynamos belted to

pulleys on one shaft. The engine seen at one

end of the shaft is a 100 horse power Ide engine

with a cylinder 13 inches diameter by 18, inches

stroke, the fly wheel having a speed of 225 revolu-

tions. The pulleys from which belts run to the

dynamos are 72 inches diameter, and the pulleys

onthedynamos are 14 inches diameter. The pull-

eys on the main shaft are friction clutch pulleys,

which enable the engineer to throw any dynamo
into operation at any time or vice versa. A

at all times shows the electrical pressure, and a

ground detector shows the condition of the lines

at all times.

There are eleven different buildings connected
with the hospital that are lighted by this system,

the lights being spread over an area' of about
1,500 feet by 1,000 feet. The brass fixtures for

the lamps were designed for the place, and are

very handsome and artistic. The whole plant was
installed in the very quick time of two months.
As a means of illuminating an institution of

this character, the incandescent light stands with-

out a peer. It is steady, does not burn the oxy-

gen out of the air, causes no heat, and is ready
at any time for immediate use. The patients

and physicians at the hospital are exceedingly

well pleased with it. Provisions have been made
for attaching hand lamps, which in cases of sur-

gical operations or of dissection, can be placed

exactly where they are needed without, in the

case of an operation, causing any discomfort to

the patient, or interfering with the movements of

the attendant surgeons.

Fig. 2, on the succeeding page, shows the form
of the lamp of this system. Fig. 3 is an illustra-

tion of the ammeter, and fig. 4 shows the poten-

tial indicator.

The Chicago Fire Alarm System,

The operating department of the Chicago city

electrician's office is a place of great fascination

to those interested in electrical matters. The

building and the two tunnels, and the telephone

and signal system of the board of public works.

The main work of the department naturally is

the handling of the fire alarm telegraph, and in

this branch the completeness and thoroughness

of the system are such as to demand admiration.

At present there are 557 fire alarm boxes scat-

tered throughout the city, but in the course of

two months this number will be increased to 610.

These boxes are placed in twenty-five different

circuits, which terminate in the office. Each
circuit connects with an annunciator, the drops

of which disclose the number of the circuit that

is brought into use for any reason, and also with

a single vibratory bell and with an ordinary key

and relay. When a box is pulled the vibrating bell

gives its warning whirr, and the drop on the

annunciator shows on which circuit the alarm is

coming in. If the alarm is coming clearly and
distinctly, as the operator can tell from the relay,

the engine house circuits are switched in by
hand, and the alarm is given there, both on
gongs and on the registers which print the num-
ber of the box on a tape of paper. The opera-

tor's duty is hardly begun yet, even though the

engines whose duty it is to respond to any par-

ticular alarm are on their way. After the num-
ber of the box is given the various houses, the

operator sets the hands on the dials of a large

manual repeater, and the thirteen city bells warn-

ing the public of the progress of a fire begin to

toll out the number

Fig. -Cook CouNry Hospital.

tightener is seen under each belt. This is de-

signed to take up any slack in the belt, and at

the same time give the belt closer contact to both

driving and driven pulleys.

Each dynamo has a current indicator showing
the number of lines in use, thus enabling the

engineer to throw in any number of dynamos in

proportion to the load. The potential indicator

city electrician has under charge the electrical

equipment of the fire alarm telegraph, the police

signal service, the circuits that connect the

mavor's office and the various police courts with

the house of correction, the water line service,

the board of health, which has a separate tele-

phone line, the telephone line connecting the

river bridges, the electric light plant of the city

The fire department proper con.sists of forty-

one steam fire engines, including two fire-boats,

thirteen hook and ladder companies, and as

many one-horse chemical extinguishers. To
each alarm five engines, two truck companies,

and two extinguishers respond, as well as two

battalion chiefs or marshals. If the fire is an

unimportant one, this force is amply able to cope
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with it, but in no small number of cases, espe-

cially in crowded business districts, a reinforce-

ment is needed. Here is where the utmost care

and attention of the operator in charge is de-

manded. It may be ten minutes or half an hour
or even more after the alarm is sounded, when
one of the marshals at the bo.K nearest the fire

signals for more help. Meanwhile the operator

has been at work over a large board on which a

map of the city is painted, and which has holes

in it with numbered plugs representing locations

and numbers of fire engines and trucks. When
the alarm came in, and after it was given to the

engine houses and was sounded on the city bells,

the operator removed from the holes in the

board certain plugs, showing that the engines

they represented were absent on duty. Under
the guidance of a marshal at the office, or in his

absence acting on his own judgment, the opera-

tor, by a series of signals over the engine house
circuits, has been directing adjacent engines to

take the places of those whose houses are vaca-

ted, thus providing protection for a district that

otherwise would be unprotected The second
alarm comes in and away go the engines that

were moved to the houses just left vacant.

Again the unprotected district must be provided
for, and engines in outlying districts moved in.

It may be that a third alarm comes in from the

same»bo.x showing an extensive conflagration, or

that another alarm comes from a neighboring
district. Again engines must be moved from one
house to another, and the available force distrib-

uted to the best advantage over a district other-

wise left without fire protection. This part of

the work demands great skill and judgment.
The operator plays a great game of checkers or

chess on the board with his plugs, but on his

skill may depend the protection or possibly the

destruction of valuable property of vast extent.

Day and night, without ceasing, the same in-

cessant watch, the same close attention, the same
care and skill are brought to bear. No chances
are taken. If the wheels of an engine need oil-

ing, the engine goes out of service while the
work is being done. The operator is informed
of the fact, and he signals the adjacent engine to

take the runs that otherwise would belong to the

first engine.

These are but a part of the duties of the oper-

ator. Line repairers are continually at work

iSliSoSiBfc

Fig. 3.

—

Cook County Hosi'Ital.

inspecting boxes and wires and keeping the sys-
tem in the perfect order that enables the results
noted to be produced. The repairer signals the
electrician's department from any box through
the medium of a key, of his intention of pulling
that box. The operator responds, and the box
is pulled. In all respects the routine, so far as
the pulling of the box is concerned, is the same
as that in case of a fire, but it goes no further
than the electrician's office. If the box works
satisfactorily it is pronounced all right, and the
repairer goes to another box. If crosses or
breaks occur, the location of the trouble is deter-

mined as closely as possible by the rheostat, and
the line put in proper shape as soon as possible.

Last year the average number of alarms per

day was five. This year so far the average has

been about seven per day. Last month for forty-

seven consecutive hours there was not an alarm,

but the total number for the month was 221,

which is an average of a trifle over seven per day.

Fig. 2.

—

Cook Countv Hospital.

Unworked Territory.'

Bv C. C. Haskins.

The electric light man is to-day prodding and
searching diligently and earnestly for green fields

and pastures new, where he may cultivate the soil

for pecuniary profit. This is proper, just and hon-
orable, and, provided a fair, generous competi-
tion is not made to give place to ruinous opposi-
tion, there should be reasonable compensation
for his efforts.

The question constantly recurs to him. Where
can I go to find another opportunity ? Who will

come next into the fold and be made happy by
an illumination which is to gas and kerosene
what tea is to the cup that inebriates ?

There is, as it appears to me, a field lying close

about us, where a good sharp honest and earnest
laborer might earn a bright dollar or two in the

good cause, and as short papers are the order of

the day, I purpose calling brief attention to

some facts in this direction.

The average busy citiEen of a metropolitan
town, in these days of rush and worry, endeav-
ors out of the mass of floating material which
flows daily through the channel of the public
press, to secure from the drift that which to him
seems valuable, either as a mental meal or a ma-
terial help to increase his monetary hoardings,
and permits the rest to pass on into the eddy of

another's mind. An accident involving loss of

human life, is a temporary surprise—a nine-day's
wonder—and is then forgotten forever, unless
the reader chances to have a friend or dear one
included in the catastrophe, or a loss of property
makes an indelible scratch on the tablet of his

memory. Within less than thirty days one of

that sort of unfortunate happenings occurred al-

most at our very doors, by which over a score of
human lives were sacrificed, and yet there are

probably those within the sound of my voice who
will hardly remember the fact to-day. Within
the present year there have been half a dozen
such accidents, mishaps, call them by the mildest
names to be found in a quarto dictionary—per-

haps murders—where many have been swept
into eternity, with but a moment's warning,
through the agency of the same dread element.
In this particular instance the steamer Cham-
plain was set on fire and burned to the water's

edge, sacrificing twenty - two human beings
through carelessness in securing a lamp to the
hanging frame m a passage-way from the engine
room to the forward freight compartment. The
lamp bottom fell, the oil was spread over the

I Read before the Chicago Electric Club, July nth. 1

floor, and in hardly more time than it can be
told, that score of human beings became a band
of angels. There was no need of such a sacri-

fice. As it is true that a theatre, an amusement
hall or a public auditorium is in more danger
lighted by gas or an explosive inflammable oil,

which, in the former case, when a conflagration

is imminent, must be shut off, and darkness re-

sult, or an explosion be accepted—a case of out
of the frying-pan into the fire— or in the latter

case still more and worse of the same fatal rem-
edy, so is it true that where it becomes a case of

only a few inches of pitch pine partition be-

tween time and eternity, one would certainly

much prefer the light produced by a gaily sing-

ing dynamo in proper hands, to the smoke and
smell and danger from the greasy, unhealthy
luminous contributions of the oil room. That
little 3 X ID oil room is an excellent foundation
for an argument in favor of electric lighting on
shipboard. It is the /le plus ultra of danger,

worse than the average toy pistol on the day we
celebrate, or the deadliest firework of the crafty

Chinaman. Every portion of one of these float-

ing houses becomes a floating fiery furnace when
ignited—and is in its normal condition a tinder-

box. Everything on board, save the metal work
and the pickled meat barrel, perhaps, is as ready
to blaze up as a Knight of Labor when asked to

hold his shovel ten hours for a day's work.

Seriously few of us, when comfortably stowed
away for the night in a vessel's berth, for a mo-
ment think of the possibilities which surround
us when at any instant the only choice may be
between death and cremation through the fiery

wall pursuing us, or the dashing, foaming bil-

lows below. The oil room, the machine shop,

the kitchen, and numberless other places on
board these organic fire-traps, only ask the aid

of one little insignificant match to give to the

world a first-class horror.

So much then for the danger. The remedy is

in the hands of the electric light men. Let them
attack the question right, left and center. Stir

up the insurance people, hit a man in the pocket
—strike the insurer in his treasury. It is within

the province of the electric light fraternity to

make a telling score from this standpoint.

Fig. 4,

—

Cook CouNTY_IiospiTAL,

There is more besides the mere illumination of

the vessel when away from shore. It has been
proven conclusively that the electric light is the

bane of the worst elements of society. The
losses by theft, where freights are being loaded
and discharged are heavy, and heretofore dark-

ness, especially during rainy and snowy weather,

has aided the nefarious designs of the criminals.

A bunch of half a dozen or so incandescent
lamps, or an arc lamp or two, on flexible cables,

may be placed on the dock, run from the vessel's

dynamo. The saving in theft prevention would
go far towards paying the expense of the plant.
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There is ample room for both the arc and the

iiicindescent systems in tliis line of prospecting,

and there is no donbt the insurance people can
be induced to favor electric lighting of marine
risks. (Certainly, humanity demands it; and the

electric light people of the country should raise

such a cyclone of noise in the ears of the owners
and insurers of the marine hotels, as they woukl
not dare to ignore.

The Silver Voltameter and Its Use.
BV rnoK. II. S. C.^RMART.

Electrolysis is the only fundamental method
of measuring current strength and the E. M. F. of

standards, which is applicable in ordinary elec-

trical measurements. The electrical decompo-
sition of water or sulphuric acid does not con-

stitute a convenient and accurate method ; and
of the metals which can be deposited by electricity,

silver is altogether the best one to emplo)', be-

cause it does not verj' readily oxidize, and
because its electro-chemical equivalent is higher

than that of any other metal, e.\cept mercury in

the mercurous salts. The weight of silver in

grammes, therefore, deposited in any given time,

is larger than the same current will deposit of

any other metal which can be employed practi-

cally. Thanks to Lord Rayleigh, Dr. T. Gray
and others, the electro-chemical equivalent of

silver, and the conditions necessary to its depo-
sition, have been accurately determined ; so that

practical electricians have now in their hands a

most convenient and reliable method of funda-

mental electrical measurements.
Only two typical forms of silver voltameter

have been proposed. Lord Rayleigh prefers a

silver plate as the anode, supported in a solution

of silver nitrate contained in a platinum bowl.

The silver plate in this case must be covered
with filter paper to prevent the dropping off of

silver oxide, which would be weighed with the

silver deposited on the platinum bowl. This
form is very convenient for many purposes, par-

ticularly because it is easy to wash the deposit in

the bowl, and it can be handled without danger
of loss in weighing. But a large platinum bowl
is expensive ; and, moreover, as the entire plate

must be immersed, the resistance of the decom-
posing cell can not be changed by greater or less

depth of immersion.

In the other form, recommended by Dr. Gray,
three plates of silver are suspended verticall)' in

the liquid, the middle one being the kathode.

Such an arrangement is cheaper than the other

form ; besides, it may be used for a wider range
of currents by varying the depth of immersion.

To extend still further the application of the

silver voltameter, especially to measurement of

E. M. F., I have made the form represented in

Fig. I. The essential point is the suspension of

the plates in such a manner that they may be
raised or lowered by means of a rack and pinion,

as shown. The silver plates are attached to a

brass strip by means of spring clips, so that they
can be easily removed. The outer ones, which
compose the anode, are heavier than the other.

and are hung on a pin for support, the clips keep-
ing them in position. The brass plates are
screwed fast to a hard rubber cross-piece carry-
ing the two binding posts. In the end of this

cross-piece is a slot, and by a single turn of the
screw at the top of the brass column, the cross-

piece is released, and the plates may be lifted out
of the silver nitrate solution. This is for conven-
ience in removing the plates for washing and
weighing. The two outer plates are about Cj^ x 9
centimeters and 1.3 millimeters thick ; the other
one is only half a millimeter thick, and weighs a
little less than 30 grammes. The silver nitrate is a

5 per cent, solution. This particular voltameter
is serviceable for measuring currents up to half

an ampere. It may even answer for a current

approaching an ampere if a 10 per cent, solution

is used. For larger currents the plates must be
correspondingly increased in size, or two or

more instruments must be placed in multiple arc.

To use this voltameter for the absolute cali-

bration of a galvanometer or ammeter, it is only
necessary to connect a suitable battery, the gal-

vanometer and the voltameter in series, and to

determine the weight in grammes of silver de-

posited in about half an hour. With strong cur-

rents the time may be less. It is sufficient to

deposit enough silver to weigh readily. The
kathode plate must be cleaned, dried, and weighed
to one-tenth of a milligram before the deposit is

made. After, the deposition of silver, the plate

must be very carefully washed, first with distilled

water, and then more fully with ordinary clean

water, and finally soaked in distilled water. Af-

ter drying, by draining on blotting paper and
heating one corner in an alcohol flame somewhat
above the boiling point of water, but not above
160° C, the plate is allowed to cool, and is then

again weighed. Lord Rayleigh has determined
the electro-chemical equivalent of silver and
finds that an ampere will deposit 4.0246 grammes
per hour, or 0.067077 grammes per minute. If,

therefore, the weight in grammes deposited per

hour be divided by the former number, the quo-

tient will be the current in amperes. It may be
remarked, in this connection, that, while the

same method may be pursued with the copper
voltameter, consisting of copper plates in a solu-

tion of copper sulphate, slightly acidulated with

sulphuric acid
;
yet, the fact that copper is liable

to change weight in copper sulphate, even when
no current is passing, introduces a doubt into

the result which does not exist when the silver

voltameter is used.

The other and very important purpose to

which the silver voltameter is adapted, is the

measurement of E. M. F. of standards. There
are several convenient methods of comparison of

E. M. F.'s, when the value of the standard

cell is once known. It is, therefore, of the great-

est importance to have at hand an appliance by
which the standard can at any time be tested

with a very moderate amount of trouble. Such

a test is easily made with the silver voltameter
by the compensation method of measuring
E. M. F. The connections are shown in Fig. 2.

A circuit is first made, including a resistance R,
the voltameter V, and a battery B of higher
E. M. F., than the standard cell to be measured.
From the two points E F a derived circuit is

formed, containing a high resistance of some
kind R', a galvanoscope G of high sensibility, a
pole changer P to reverse circuit through the
galvanoscope, and the standard cell B.' The
current, which the main battery B tends to
send through the derived circuit, must be opposed
by the current which the standard cell tends to
furnish

; and the adjustment consists in so modi-
fying the current in the main circuit, and the
resistance between E and F, that no current
flows through the derived circuit as indicated by
the galvanoscope. When this is the case, the
difference of potential between E and F equals
the E. M. F. of the standard cell B.' If, there-

fore, we can measure the current flowing between
E and F in amperes, and the resistance between
these points in legal ohms, the product of the two
will be the potential difference between E and F
in volts by Ohm's law.

A preliminary trial must be made to determine
the resistance to place between E and F, and
the entire resistance in the main circuit, to admit
of obtaining a balance with the proper immersion
of the silver plates in the voltameter. The value
and convenience of the rack and pinion on the
voltameter will now be appreciated, since by
means of it the final adjustment to secure an
exact balance can be made. The plates are then
removed, leaving the rack and pinion undis-
turbed, and the kathode plate is washed, dried,

and weighed in the usual way. Then when the

plates are replaced in their former position and
the circuit is closed, it will be found that the bal-

ance is almost or quite perfect still ; and it can be
kept so by a slight change in the depth of im-
mersion if necessary. The current is allowed to

flow for about half an hour, the pole changer
is reversed occasionally to make assurance of a
complete balance, and no current through the

galvanoscope ; and finally the deposit of silver

and the current are determined as before ex-
plained. It is quite surprising how easily the

balance can be maintained during the half hour
by a very slight movement of the rack, provided
a battery of constant E. F. M., such as a Bunsen
cell, is used.

Lord Rayleigh does not attempt to maintain a

balance, but employs an auxiliary E. M. F. in the

derived circuit to compensate for any difference

between the E. M. F. of the standard and that

between points E and F. The galvanometer
will then swing first one way and then the other.

The deflections must be noted at equal intervals

of time, and a correction must be applied to the

result depending upon the value of these deflec-

tions. This necessitates a rough time-integra-

tion of the auxiliary E. M. F., and involves a

troublesome and somewhat uncertain correction.

All this is obviated by the rack and pinion when
the proper resistances are inserted. A high re-

sistance is necessary in the derived circuit to

protect the standard cell till a balance is effected.

After that, this resistance may be removed in

order to secure greater sensitiveness and a more
perfect balance.

The only point about which uncertainty may
exist is the resistance between E and F. With a

single Bunsen cell in the main circuit, and a Clark

standard cell, this resistance should be about 10

ohms. A standard ten-ohm coil may be used for

the purpose and its temperature kept constant by
immersion in a proper bath. Or a Wheatstone's
Bridge may be connected with E and F and time
measurements of the resistance may be made at

equal intervals immediately after opening the

main circuit. By plotting times and resistances

as rectangular co-ordinates, it will be possible to

project the curve backwards to the instant when
the circuit was opened, and so to obtain the re-

sistance corresponding with the temperature at

that moment. The refinements to be applied in

the measurement of the resistance will depend
upon the exactness with which it is desired to

measure the E. M. F. of the standard cell. But
in all cases the temperature of the resistance

between the points of derivation E and F must
be carefully noted.
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Theory of Telephone Cables.

Dr. V. WiETLisBAcn in Elektrotechxische Rund-
schau.

Part III.

The value of phase S as a function of argu-

ment k has likewise been introduced into the

figure.

As is shown, speed is also dependent on the

number of vibrations. The influence of retarda-

tion (the misplacement of phases) makes itself

manifest by extinguishing the boundary line

between two sounds, one immediately following

the other. Their partial tones become confused

since the higher waves of the new tone advance

quickly and come into collision with the deep

and more slowly moving waves of the previous

tone. Two forces now manifest themselves,

which are antagonistic and which considerably

reduce the influence of phase displacement for

ordinar)' conditions.

As can be seen from the figure, the speed in-

creases with the number of vibrations, so that

the higher tones propagate themselves somewhat
more rapidly than deep ones. On the other

hand, the time occupied for a wave length is

much less in the high tones. In the case of the

cable which is under consideration, retardation

would, at 10 kms. length, have reached the fol-

lowing figures with different numbers of vibra-

tions:

Oscillations _ 100

Seconds 0.0006S
500

0.0006S
1,000 2,000

0.00057
I

o.ooo^6

The differences between the delays which alone

are to be considered, are so small that they do
not at all disturb in the transmission of deep
tones and disturb but slightly with high tones.

Furthermore, we can neutralize their influence

by speaking slowly, uniformly and with a voice

at a uniform pitch.

It is of great practical interest to determine

the length of cable in advance, through which
articulation is possible. This length is, of course,

only a relative idea, since the inflections of the

voice, as well as the delicacy of the ear, play a

very important part. If we substitute for the

cable lengths set down above, the corresponding

values of the product of capacity times resistance,

then all results obtained can be comprehended
in this, that for cables with

C.W. = 100 (microfarad times ohm for the

entire cable length) we have e.\cellent articula-

tion.

C.W. =300, good articulation is possible, but

for

C.W. = r,ooo, articulation is difficult, and for

C.W.= 2,500, it is impossible.

We must not fail to consider that in telephone

systems cables are only used for large collections

of wires, and that the addition of stations is

effected by open and sometimes verj' long aerial

lines. Cables usually form only a small part of

a line, and for that reason their influence must
be small. Even if articulation is possible through

a 10 km. cable, when stations are directly at-

tached to the cable, nevertheless articulation

would be impossible if we tried to use a cable of

this length in a telephone system and to attach

long aerial lines to it. We shall be obliged to

accept C.W. =300.
In the way of limitation, the instruments intro-

duced into a circuit affect it much more than
subsidiary aerial lines. Our theory assumes
that the induction constant of a line be e.x-

tremely small. Now, if calling apparatuses

with strong electro-magnets be introduced into

it, then this condition is no longer fulfilled,

and the results of the formula become un-

reliable. The chief effect is to muffle the tone.

In this direction Mr. Abrezal, superint.endent

of a telephone system in Geneva, told me of

a ver}' interesting incident: In Geneva ten

Felten & Guilleaume cables, each one km.
long, were laid last year. The experiments
which were made in talking through them by
connecting them with each other, up to 10 kms.
long, confirmed as true results which could have
been foretold from the above theory. At the

length of one km., the usual length in use, a

scarcely perceptible weakening of the voice was
noticed. There seemed only to be more indis-

tinct modulation. In other respects everything
remained the same, and there was only one sta-

tion which did not act properly. The apparatus

in the circuit was inspected without improving

matters. Close inspection in the house of a sub-

scriber revealed two alarms which had been in-

troduced into the circuit without the knowledge
of the telephone people, and the work had been

done badlv. After this work had been properly

done, and they were cut out when using the

phone, this circuit worked as well as before the

cable had been laid. Although the influence of

the cable alone was scarcely perceptible, and al-

though the induction constants of the two alarms

were not perceptible in open aerial circuit, never-

theless the combination of both weakened the

intensity of the waves by more than half. It is

not always possible to cut all electro-magnets

out of the circuit while talking, especially if sev-

eral intervening exchanges are necessary to make
a connection, and it seems for that reason of the

highest importance in telephone operation to use

the best possible cables; that is, such in which
the product of the capacity and resistance is as

small as possible.

Indeed, very recently telephone cables have
been manufactured in which these factors have
been onlv one-half or one-third of the value

stated above, and which, for that reason, can be
used over a correspondingly longer distance.

[In Copenhagen conversation is carried on
through a cable 8 kms. long with 23 ohms re-

sistance and 0.19 microfarads capacity per km.
(Felten & Guilleaume manufacture.) The Pat-

terson cables used in -America have even as little

as 15 ohms resistance and o.r4 microfarad capa-

city per km.] Electro-magnets which must re-

main in the circuit, can be neutralized by various

devices, among which have been tried shunting of

both spools of an electro-magnet, introduction of

condensers, or of high resistances with small

induction constants. By the introduction of

cables, not only the condition of the circuit, but
the operation of the apparatus is decidedly in-

fluenced, and this mutual relationship between
circuit and apparatus has received much too little

attention in matters of telephony.

iCoiic/uded,)

Operation of Dynamos.
The appended directions for the operation of

dynamos were framed by H. Ward Leonard for

the instruction and guidance of engineers in

charge of Edison dynamos, but as the essential

parts and their purposes and uses are described

so plainly and clearly, the directions will be read
with interest and profit by all engineers having
dynamos in charge :

The armature is the portion of the machine
which revolves between the pole pieces of the

field magnet. The commutator is the portion of

the armature upon which the brushes rest ; this

commutator should be kept perfectly round and
smooth. When in good conditiorv it ought not

to spark at all under any conditions of load.

The brushes when raised from the commutator
should stand off from the commutator about a

quarter of an inch—not more than this; and
when lowered upon the commutator should have
an easy motion round the shafts upon which
they move, so as to insure a flexible contact

upon the surface of the commutator. The ends
of the brushes should be filed so that the sur-

face of contact is as great as possible between
the brushes and the commutator. The bevel of

the brush should be about 60 deg., and is the

same as the bevel at the rear end of the brushes.

The wires composing the brushes should be free

from each other, and not fused together at the

ends.

The cast iron collar at the end of the commu-
tator should have center punch or chisel marks
placed upon it diametrically opposite each other,

each of them in line with one of the strips of

mica insulation, and in setting the brushes these

two opposite marks should be taken as a stand-

ard for setting the brushes by placing the points

of the brushes exactly on the mica strip in line

with the marks.
The brush holder is fastened to a sleeve which

moves around a short collar, the collar being fast

to the supporting shaft. It is of the utmost im-

portance that the sleeve should have a free mo-
tion about the short shaft spoken of. In case it

works stiffly, take the brush holder apart and
ease up the contact with a little fine emery cloth.

Never use any oil on this contact, as it makes an
increased resistance for the current to overcome,
consequently causing heating, also on account of

the liability of the oil to gum, making the parts

move less easily.

The lighter the tension of the brush upon the

commutator, within ordinary limits, the better.

It is not best to have such a strong tension of

the brush on the commutator that the ends of

the brush will spread.

Between the pole pieces and above the arma-
ture is a wire screen for preventing dirt from
falling on the armature while revolving. This
screen should be taken out at least once a week
and the surface of the armature examined as it

is slowly turned over, in order to see that the

armature is not rubbing against the pole pieces
;

as, if this occurs, it will soon lead to the bursting

of one of the bands holding the wires of the ar-

mature in place, with the consequent spreading
of the armature until the wires rub against the

pole pieces, which would destroy the armature.

A spark which sometimes appears, when the

the dynamo is in operation, upon the commuta-
tor, running clear around it and looking like a ring

of fire, means that there is a slight arc between
two adjacent bars and across the surface of the

mica insulation. Upon stopping the machine
and examining the commutator there will proba-
bly be found a small pit in the mica insulation.

Then it would be necessarj' to turn down the

commutator, and after turni-ng it, sandpaper it

thoroughly until the surface of the mica presents

a firm, dense and homogenous appearance. If

this spark is permitted to continue, it will gradu-
ally eat down into the mica between the bars,

and whenever copper dust from the brushes hap-
pens to fill this cavity in the mica there will

be a resultant short circuit causing this ring of

fire. Eventually this will result in so short cir-

cuiting one loop of the armature as to burn it

out, causing considerable expense. A verv little

sperm oil applied with a piece of chamois skin

or cloth on the surface of the commutator, will

tend to reduce the sparking.

The surface of the commutator, when in good
condition, should present a dark chocolate col-

ored glazed appearance.
To test the smoothness and roundness of the

commutator, let the central portion of the finger

nail rub against the surface of the commutator
while it revolves. The nail is very sensitive to

any irregularities in the commutator, and when
tested in this way, the commutator should feel

perfectly smooth.

Royalty on a Railway Train.

When Queen Victoria travels through any
portion of her dominions, no matter whether it

be from Osborne to Balmoral or from Windsor
to London the precautions for her safety are very
elaborate. A pilot engine precedes the royal

train and is always fifteen minutes in advance.
The drivers and firemen, as well as the engines
are especially selected. A corps of telegraph
men under a superintendent accompany the
train. Special telegraph signals are displayed
and all travel that would conflict with, hinder, or

come in contact with the royal train or anything
that would cause discomfort in the slightest de-
gree to the regal occupant of the royal train is

forbidden. The accomodations of her highness
are, of course, in keeping. There are two beds
in the sleeping apartment which opens from the

day saloon. The beds are simple, matching the

green and gilt furniture and fittings, and are

something like elaborate cots in shape; and
generally the interior fittings of the train leave
nothing to be desired. The floors are carpeted,

the ceilings padded, the wide windows curtained,

and the lamps deeply shaded. Electric bells com-
municate with the attendants or the officials, and
by pressing a button at the end of a long varie-

gated cord or bell-pull, the alarm is sounded in

the guard's van. A separate electric button is

fixed in each side of the sleeping apartment, by
which the attendants may be summoned; another
button, when pressed, will cause the train to stop

as quickly as may be.

The streets of Panama are now lighted by
electricity.



July i6, 1887. WESTERN ELECTRICIAN.

Electric Compensating Regulator.

On this page is sliown a new electric time sys-

tem invented by J. J. Abell and C. B. Gifford, of

Colesburg, Ky. The central cut shows the prin-

cipal part of the system. The idea is to make
one pendulum do the work of any number of

pendulums or practically to make one clock per-

form the work of any number of clocks. In the

clock illustrations shown, the works actuating the

minute and hour hands consist of but three

wheels. Four styles of clocks are shown to indi-

cate the adaptability of the system.

As will be seen the regulator consists of a pen-

dulum with the usual weight or ball on the end.

The three rods shown immediately back of the

pendulum rod are designed to compensate for

variation by expansion and contraction due to

changes of temperature. The inventors state

that the pendulum approaches very closely in

practice the operation of the best pendulum in a

vacuum and in proof claim that after mov-
ing the pendulum one inch from the

center, thus giving it a two;inch swing, the

pendulum has kept in motion from its own
momentum at every trial for a period of

sixteen hours. The pendulum is sus-

pended at the top by the usual " leaf," and
this in turn hangs from a supporting bar

which has direct connection with the brass

and iron rods in the compensation referred

to. Just above the supporting bar and
connected with the pendulum rod is an
ingenious micrometrical adjustment which
is so finely graduated that it permits of the

adjustment of the rod one-two-thousandth
part of an inch. The compensation and
the adjustment provided for lengthening
or shortening the rod are two features on
which the inventors place great value.

In the base of the case a battery is

placed which operates the regulator and
consequently all the clocks. The system
is very simple. The motive power is the

current from the battery. By an arrange-

ment of electro-magnets the pendulum is

swung to one side but just as it reaches

the limit of its swing, the magnets are

demagnetized and the tension of a spring

carries the pendulum to the limit of its

swing on the opposite side of its center,

suitable mechanism as many clocks as are wished
can be brought into the same circuit and the

travel of the hour and minute hands governed by
the swing of the pendulum. The inventors state

that in a trial of eighteen months duration the

regulator varied only twelve seconds. The sys-

tem has been tried on a circuit of 370 miles and
worked very satisfactorily.

At the Louisville exposition in 1886 the system
was entered in competition with other systems
and was awarded the premium on the judges'

report that the honor be given it on the grounds
of accuracy, simplicity and economy in man-
ufacture.

Execution by Electricity.

Death caused by a powerful electric current is

substantially the same thing as death by lightning

stroke. It is instantaneous and painless, for no
opportunity is afforded for any sensation to be
recognized. In order that the brain may take

cognizance of an impression transmitted to it by
the nerves, a measurable period of time is re-

quired. This Professor Helmholtz estimates at

one-tenth of a second, so that if, for example, the

finger be pricked with a pin, this interval is re-

quired for the sensation to be telegraphed, so to

speak, to the brain. If, then, death can be caused
in less than one-tenth of a second, it follows,

necessarily, that no matter how great the pain

otherwise might be, it is impossible for it to be felt.

As to the deterrent influence of this class of

execution upon the lawless classes, it is believed

that no other mode of inflicting death could in-

spire stronger fear. Even those accustomed to

deal with electricity every day of their lives can
not divest themselves of an undefined impression
of mystery, which seems to surround the form of

energy, of the very nature of which all men are

ignorant. The lack of popular knowledge of

even the most elementary laws is remarkable, and
this deficiency is by no means confined to the

illiterate masses. People still attribute to elec-

tricity almost every out-of-the-way natural phe-
nomenon which they can not understand as much
as they did one hundred years ago. Electro-
biology, odic force, psychic force, mesmerism, and
all the other shadowy theories based on odd psy-
chical or physical manifestations or coincidences
are ascribed to electricity as freely to-day as they
were before Franklin, Lavoisier, Bailly, Guillotin,

and the remainder of that famous committee,
administered their crushing blow to iVIesmer's
electrical pretensions. No death is more dreaded
than that which is mysterious. " Died by a
visitation of Providence," we say, when the mys-
tery can not be fathomed. The swift obliteration

of life following certain failures of vital organs
causes the utmost apprehension. We add to the
litany a prayer for deliverance from "sudden"
death. From the very earliest age, superstitions

of almost every conceivable form and character
have clustered about the lightning stroke, and
many of them still survive. It is not difficult to

and send it in like manner to another vessel
seven miles away, and so on across the ocean,
provided the waves are favorable and there are
no chop seas to mix that message up. Is this

the beginning of submarine telegraphy without
cables ? If there were any limit to marvels now-
a-days the statement might be doubted, but it is

not safe to deny anything that Edison affirms.

It will be remembered that in his article in the
North American Review describing his method
of telegraphing moving trains he intimated that

he was on the eve of discovering a new method
of signaling- at sea. Apparently he has found it,

and may soon make ocean cables as old-fashioned
as spinning-wheels and stage coaches.

—

Chicago
Tribune.

conceive that the instant extinction of life in a

strong man by an agency which it is impossible

to see, which is unknown, may create in the

ignorant mind feelings of the deepest awe and
horror, and prove the most formidable of all

means for preventing crime.

—

Park Benjaviin in

the Forum.

Transmitting Sound in Water.

The wizard Edison is now reported to have hit

upon a new method of transmitting sounds from
one vessel to another under water, which he has

experimented upon with success in the river

Caloosahatchie. The description of the process

is comparatively simple, A sounder is attached to

the water line of a steamer and connected with

the cabin by a wire running through a tube. The
steamer is also provided with a key-board of

whistles. When one captain wishes to commu-
nicate with another he will turn on the steam,

manipulate the keys, and send out the sounds to

the waves that break against the sounder of his

neighbor. The sound passes unbroken from
wave to wave till it reaches the sounder, whence
it will run over the electrical wire to the cabin

and summon the captain by an electrical bell.

He will take off the message by means of his

key-board, and can then swing his vessel round

Electro-Plating the Dead.
Wherever the population is dense—as it is in all

great cities—it is seen at once that the custom of

burying the bodies of deceased persons is a cer-

tain and fruitful source of disease. Water
and air are alike polluted and rendered
dangerous to life by the placing in the
earth of the lifeless lumps of clay which
will in time be resolved into their original

elements, but which, in the meantime, give

forth noxious exhalations. For this reason
the practice of intramural burial has been
done away with and modern cemeteries
are placed as far as possiljle from muni-
cipal centers. In lieu of inhumation, the

scientists of the present day have devised
four methods—namely, cremation, cemen-
tation, coking, and electro-plating. Cre-
mation is only the classic funeral pyre,

without any of its unpleasant and revolt-

ing attendants. The body is reduced to a

handful of ashes by intense heat in a fur-

nace so arranged that nothing disagreeable

passes off during the process. The process

of coking is similar; but instead of being
burned, the body is exposed to a flame-

less heat and reduced to a hard, brittle

substance instead of to ashes. Cemen-
tation does not deal directly with the body,
but with its environment. It consists in

hermetically sealing the coffin by placing

a coat of the finest cement all around it.

The advantages of a sarcophagus are in

this way secured without much expense. But the

latest method, and one which is growing into

popular favor, is electro-plating. It is the appli-

cation of a perfectly even metallic coating to the

surface of the body itself by the same process as

that which produces an electrotype plate. The
method is briefly this: The body is washed with

alcohol and sprinkled with fine graphite powder,
to insure the perfect conduction of electricity.

It is then placed in a bath of metallic solution

containing a piece of the metal to be used; to

this is attached the positive pole of a strong bat-

tery; the negative pole is applied to the corpse,

and a fine film of the metal at once begins to

cover the body perfectly and evenly. This may
be kept up until the coating attains any desired

thickness. To this process there would seem to

be no valid objection. In effect it transforms the

corpse into a beautiful statue—form, features, and
even expression, being perfectly preserved. The
body being hermetically sealed within its metal

inclosure, merely dries up and assumes the aspect

of a Kummy. This method obviates many
objections which have been urged against cre-

mation, and at the same time meets the wishes of

those whose sentiment, if nothing else, inclines

them to favor the ordinary way of burial. The
feeling of the desecration of the human form
divine, which its reduction to a handful of ashes

causes to many people, is entirely done away with,

as no rude hand is laid upon the once-loved form.

No change is brought about in appearance ex-

cept that face and figure are covered with a shin-

ing veil, through which the familiar lineaments

appear with all their well-remembered character-

istics and expression.

It Quickens the Hearing.
" At any lecture," says a telephone girl, '' where

the speaker can be heard only with difficulty, it

will be seen that every listener will turn the ear

he uses at the telephone. This would seem to

prove that the telephone quickens rather than

dulls the hearing."
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The Carbon Combination.
special Dispatch to t/if Western Electrician.

Cleveland, O. July 13.—It is rumored here

that Boulton has withdrawn from the United Car-

bon companies, and that the combination is

practically broken. It was positively stated to

your correspondent that Boulton has sold in the

neighborhood of 600,000 carbons within two or

three day.s, and since his withdrawal, at prices

about the same as those which existed before the

combination was consummated. It is said that

these carbons were sold by telegraph for cash

through C. L. Wright and F. E. Pettingell, of

the Cleveland Electric Motor Co. It is claimed

here that Boiilton never, favored the combina-

tion; that he protested against the price being

put up so high by the United Carbon compa-

nies, and that he took the first opportunity to

withdraw. It is thought here that with Boulton

out and competing, the combination will not be

able to stand the situation of affairs. This seems

likely to bring about the prediction made in

your editorial last week, namely, that it will not

be possible to hold up the price of carbons to the

figures asked by the combination.

The directors of the Bell Telephone company
were to meet the 13th, and it was expected that

they would declare an extra dividend of three or
four per cent. The dispatches conveying this

information also stated that President W. H.
Forbes would send in his resignation, and that

Howard Stockton would succeed Mr. Forbes.

We conclude in this number Dr. Wietlisbach's
interesting paper on the ' Theory of Telephone
Cables." In the next number we shall publish the
first part of a series of comments prepared by W.
R. Patterson, the inventor of the Patterson cable
and an expert of high standing. His paper will

command attention.

In an interview between Professor Gray and
an editor of this journal, when his improvement of
the telautograph was first announced three weeks
ago, and previous to the appearance of any un-
favorable comment, the professor distinctly ad-
mitted the original invention of the instrument
by other parties, and referring to an English in-

vention of the kind, said that in the English

instrument the paper was in constant motion and

the writer had to keep the pen continually in

contact with it, whereas in his invention the

writer stopped at the end of each line, and by
touching a button moved his paper up the pro-

per distance for the next line. The chief merit

in Professor Gray's invention seems to consist in

reducing an impractical invention to a practical

one, and if he succeeds in this he will merit pub-

lic approbation as truly as the original inventor.

This is eminently a practical age, and ours is

eminently a practical country, and it is the prac-

tical man who wins the prize.

The disposal of the dead is a question that

has received much consideration, particularly of

late years, and in large cities, and it is a question

that will demand more and more attention as

years roll by and established burial places be-

come filled and new locations have to be sought.

Sanitary science^on the one hand attacks the

method so universally practiced of placing

bodies in the grave, and says they inolder and
decay and become the source of disease and
maybe death, through the poison that emanates
from them, and makes its way, either through
the soil to the sources of the water that furnish

drink for the living, or upward into the air, pro-

ducing the fatal germs of disease. Science sug-

gests cremation, either on the pyre or by the

process of ooking, or cementation, which con-

sists of hermetically sealing the casket contain-

ing the remains.

Sentiment, on the other hand, abhors two, at

least, of these methods— those in which the

remains of the loved ones are consumed by fire

and reduced to ashes. Sentiment remembers
the dead as the dead of the past and not the

dead of the present. To the process of cemen-
tation there can not be much objection. It is

largely followed in many places. Science now
suggests still another method, which seems to

have even less obje-ctions than any of the others.

It is that of electro-plating the dead. " In

effect "—to quote the words of the, article printed

in another place—this process " transforms the

corpse into a beautiful statue— form, feature,

and even expression being perfectly preserved.

No change is brought about in appearance ex-

cept that face and figure are covered with a

shining veil, through which the familiar lineaments
appear with all their well-remembered character-

istics and expression."

Prof. Carhart's article in another column on
the silver voltameter and his improvement of it

will be found interesting and instructive. Noth-
ing is more necessary in electric science than

exact measurement, and any improvement in ex-

isting instruments, as well as the invention of

new instruments, is a step in the right direction.

The measurement of electric energy in any form
is very much like that of the boy's attempt to

count the pigs ; one little pig ran round so that

he could not count him. So in the different

manifestations of energy, heat, gravity and elec-

tricity; we can measure the heat and the gravity

with comparative ease, but electricity is the one
little pig always on the run, which we can not
hold long enough to count.

The process of Professor Elihu Thomson of

welding metals by electricity promises to work a.

revolution in the industrial arts. By this process
the pieces of a knitting needle or of the steel

shaft of a steamship can be so perfectly united
that the union can not be detected. The pro-
fessor has experimented on iron and steel and
other metals and in each case the results have
proven the wonderful adaptability of the process.

We hope to be able to present later an article

from the inventor giving the details of the pro-

cess.

The Evolution of Inventions.

It is interesting to study the gradual evolution
of an invention by the process of exclusion, by
finding out what would not do; and, second, the

apparent chain of connection, running, perhaps,
for over a century, through several generations
of inventors, each evidently profiting by the fail-

ures of his predecessors to the extent, at least, of

avoiding their repetition. Is it not evident that

the earlier inventors would have accomplished
greater results had they had a larger range of

scientific experiments and advice; and that Watt
triumphed because he had the whole faculty of

the University of Glasgow at his back to give him
knowledge of natural principles and information

as to what had been done? So with numerous
other inventions named—especially the steamboat,
the locomotive, the telegraph, the sewing machine,
the reaping machine, etc., each of which was re-

ferred to at greater or less length. It is a mis-

take that ordinary technical societies usually dis-

courage speculative papers and discussions, and
prefer to hear of accomplished facts; but the

busy men who are developing this country need
something more—they need to keep up with dis-

covery before it is reduced to practical account,

and they need that personal contact and sympa-
thy with men of science which nothing can re-

place. Engineers, as well as other practical men,
owe it to themselves to come to such meetings,

bringing accounts of what they have done and
hope to do, and espeaially what they have failed

to do, and why; and some speculative papers

may well be allowed, providing always that

they are on sound basis and stick to facts; for

how often is it that the imagined things of to-day

become the accomplished results of to-morrow.

—

Driftwood.

Yes, the dreaming scientist is as important a

factor in the result as the practical inventor; the

one elaborates principles, the other applies

them. It is the old story of mutual dependence,
" The eye can not say unto the hand I have no
need of thee, nor again the head to the feet I

have no need of you."

The American idea, and, especially the west-

ern idea, is to arrive at practical results by the

speediest methods
;
and in doing this we are

liable to become superficial, and to overlook the

importance of purely scientific work. The one
is necessary for the development of the other

;

the thinker in the departments of pure mathe-
matics and physical science renders possible the

results which the practical mechanic achieves
;

the scientist's laboratory and the mechanic's

work-shop mark the different stages through
which every great invention must pass.

Tempering Steel with Electricity.

At the shop of the Sedgwick Mainspring Co.,

ig and 21 South Canal street, Chicago, can be
seen a very interesting application of electricity

to the arts. It consists of tempering watch
springs by means of the electric current. In one
part of the room stands what is known to the

trade as a one-light dynamo. The conductors

from the dynamo lead to another part of the

room to a bench on which stands an ordinary

oil tempering bath. One of the conductors con-

nects with a point within the oil bath and the

other to a point without. The piece of flat soft

steel wire that is to be tempered to the blue color

is fed under the contact point on the outside of

the bath first and then under the one on the in-

side. When it reaches the latter the circuit is

complete and the wire immediately and uniformly

becomes heated. No means have been taken to

measure the current exactly for the purpose of

doing the whole work mechanically. The varia-

tion in the percentage of carbon in different

pieces of steel forbids the delicate process of

tempering from becoming a purely mechanical

piece of work. Therefore, with the electric cur-

rent as with a fire, the color of the steel determines

the length of time that it shall be heated. Several

advantages are claimed for this process of temper-

ing. The chief one is that the steel does not

have time to oxidize after it has been heated to

the proper color before it is under cover of the

oil and consequently that the steel wire is of the

same thickness when it is tempered as it was be-

fore it entered the process. The heating is

uniform throughout the length of the spring and
there is less liability of defective spots. The
process is a rapid one, the springs being heated

and passing into the bath at the rate of four

inches a second.

The large watch making concerns look with

great favor on the new process and the Sedgwick
Mainspring Co., are just about to double their

capacity for the purpose of keeping up with their

orders.
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The Elements of Electric Lighting.

By Piiiui' Atkinson, Ph. D.

NtMBER III.

The Dvnamo—Its Mode of Action.—
Since tlie lines of force wliicli pass tlirough the
magnetic field are taken up by the armature and
circulate through its coils, as already e.vplained,

it is evident that to do this they must traverse
the armature core; and as the resistance of the
core is almost zero as compared with that of air,

its presence in the field greatly facilitates this

magnetic transmission, the lines of force always
following the path of least resistance. If the
armature had no core, or if its core were one of

high resistance, it is evident that a large percent-
age of those lines would pass through the field

without being intercepted by the coils, and their

effect in generating the electric current be lost;

but the core itself intercepts them and leads
them through the coils, so that the number which
escape interception are comparatively few. It

would be quite possible to construct a dynamo
without an armature core, or with one of high
resistance, but its energy would be comparatively
low, depending solely on the electricity induced
by the field magnets. The great advantage of
the iron core consists not only in leading the
magnetism through the coils without loss, but
chiefly because it makes the armature itself an
electro-magnet, acting reciprocally with the field

magnets to multiply the magnetic and electric

effects by mutual reaction.

If there were no iron core in the armature the
lines of force would run nearly parallel from one
pole to the other, the concavity of the pole pieces

producing parallelism in lines which would be
divergent if radiated from one plane surface to

another. The same parallelism is found to exist

when the armature is not rotating, as shown
in Fig. 8, where the lines passing into the arma-
ture in the central region are seen to be parallel,

while those at the extremities of the pole pieces,

above and below, are slightly curved. It will be
noticed that the lines are denser near the ex-
tremities than in the central region; and that the
relative number passing through the interior of

the armature, not intercepted by the coils, is

comparatively few, as already stated.

When the armature is rotating in the direction
of the arrow as shown in Fig. 9, it is found, that,

in consequence of the rotation and the resulting

reactions, the points of greatest magnetic inten-

sity are at the lower right, and upper left hand

Fig. 8.

corners. It is also found, that from various
causes which can. not here be enumerated, the
magnetic poles of the rotating armature are. not
in line with those of the field magnets, but are
near the points of greatest magnetic intensity,

as shown; each pole of the armature facing the
opposite pole of a field magnet, as indicated by
the lettering, so that the direction of magnetic
movement from north pole to south pole remains
unchanged though the lines of force are greatly
contorted, entering at the lower right hand corner,
traversing the coils on opposite sides of the ar-

mature, and emerging at the upper left hand cor-

ner; the position of the poles remaining station-

ary while the armature itself revolves, so that
they traverse every part of its circumference
during each revolution.

The electric movement being at right angles
to the magnetic, the points of the greatest elec-

tric intensity in the armature are at the ends

of a diameter placed at right angles to the
diameter joining the points of greatest magnetic
intensity; and at those points the brushes are
placed as shown in Fig. 9; the current entering
the armature from the main circuit at the lower
brush, and emerging at the upper brush.
When a new dynamo is completed and ready

for use, it is found that the iron, during the
various manipulations to which it has been sub-
jected, has become slightly magnetic, and this
residual magnetism, as it is termed, is the germ
of magnetic and electric energy from which the
full power of the machine is derived.
When the armature begins to revolve, and its

coils intercept the lines of force from this re-

sidual magnetism, found in the field, incipient
electric currents are generated in them, which,
having been commuted into a single constant
current and taken up by the brushes, circulate
through the coils of the field magnets. This
incipient current induces magnetism in the cores
and thus increases the magnetic intensity of the

Fig. 9.

field, so that the armature coils intercept an in-

creased number of lines of force. This increases

the magnetism of the armature core, inducing
greater energy in the electric currents generated;
and these currents passing into the field magnet
coils as before, continue to increase the mag-
netic intensity of the field. Thus magnetism
augments electricity and electricity reacts to

augment magnetism, and this series of recipro-

cal reactions between the armature and the field

magnets, and between the magnetism induced
in the cores of each and the electricity induced
in their coils, increases the magnetic and electric

intensity of each in geometrical ratio, so that in

a few moments the incipient current, induced by
the feeble germ of residual magnetism, has be-

come the powerful current which produces from
a series of arc lamps a light of 100,000 candle

power.
When a dynamo stops running its electric and

magnetic energy cease, but it still retains the re-

sidual, so that when put in operation again its

energy is rapidly developed, and the electric

current generated as in the first instance.

It is evident from the manner of electric de-

velopment as described above, that the electric

energy generated must vary as the speed of ro-

tation of the armature, so that the more rapid

the rotation the greater the energy developed.
But there are certain limits which can not be ex-

ceeded, dependent chiefly on the strength of

material and the incidental development of heat.

If the limit of strength is exceeded the armature
is liable to fly in pieces, and if too much heat is

developed the insulating material may be charred

and permanently injured, or the electric and
magnetic properties of the metals be temporarily

reduced. The development of a certain amount
of heat is inevitable, and it varies in different

dynamos accordmg to the method of construc-

tion. Hence the adjustment of speed in each

case becomes an important item. Taking the

number of feet in the circumference as a basis,

the rate of speed in most dynamos varies from
two to three thousand feet per minute, while in

some it equals 5,000; that is, that number of feet

of circumference passes a given point in a

minute; and the number of revolutions per

minute, in any case, can be ascertained by divid-

ing by the number of feet in the given circum-

ference.

To the ordinary observer, not versed in elec-

tric science, and especially to the mechanic, ac-
customed to visible, tangible resistance requiring
power to overcome it, the resistance of the dy-
namo is a profound mystery. Here is an arma-
ture capable of being put in rotation by a few
pounds pressure applied with the hand, and ro-
tating apparently in empty space; but through
some invisible agency the resistance increases
with the speed, till, in a few moments, an engine'
of a hundred horse power is required to sustain
the rotation. But this apparently empty space
is the magnetic field through which radiate an
infinite number of lines of force, cut by the
armature coils, and generating the electric cur-
rent in the manner described; so that the resist-

ance, though invisible, is as real as that of the
machinery of a factory. It is, in this respect, a
resistance similar to that of gravity, unseen, in-

tangible, yet real.

The Northern Lights.

When, in 1792. Franklin succeeded, through a
kite sent up into a storm-cloud, in obtaining an
electric spark at the extremity of the cord, which
had been made a conductor by the rain, it was
no longer possible to doubt that lightning was
but an immense electric discharge between two
clouds, or a discharge between a cloud and the
earth. This discovery was of great importance,
since it connected with the laws of physics cer-
tain phenomena which, until then, had passed
for marvelous, and in which nothing but super-
natural and mysterious manifestations were seen.
The aurora borealis, which is more difficult to

understand, and which necessitates more ex-
tended scientific notions, has remained much
longer unexplained. This enigmatic phenome-
non was especially striking to the imagination of
ancient peoples. It was regarded as an omen of
inauspicious events, and the historians who de-
scribe it affirm that, at times, armies have been
seen passing through the bloody heavens, and
that the clash of arms has been heard.

It is now known that the aurora borealis has
the same origin as lightning, that it is one of the
visible manifestations of atmospheric electricity,

and that it is due to slow movements of that
fluid, while lightning is the result of violent
motions. The effects of the aurora and of the
thunder bolt are absolutely different; but be-
tween them there is an intermediary that connects
them, and this is heat lightning.

These elementary notions are now the property
of science; but the study of the aurora has
hitherto been only partially outlined. Travelers
and physicists have, indeed, given numerous de-
scriptions, but it has remained to find the bonds
that unite these so important phenomena in the
economy of the globe, to study the causes that

set them in action, to observe the correlations
that they may offer, and to discuss theories.

This is a labor that Mr. S. Lemstrom, the great
Finnish physicist, has been engaged in for sev-
eral years.

The author of this important work, who has
long been occupied in the study of the aurora
borealis, so frequent in his country, was attached
to the polar expedition made in 1868 by Nor-
denskjold. He was led to begin a series of im-
portant observations. In 1S71 he visited Finnish
Lapland, and, after a series of ingenious re-

searches, constructed an apparatus that per-

mitted him to artificially reproduce the light of

the aurora, and to present science with a sum-
mary of new and incontestable facts.

—

Mining
and Scientific Press.

The above item relates to a very interesting

subject, and the ideas are in the main correct;

but the writer is slightly at fault in regard to

electric "fluid" and "heat lightning." The
idea of electricity being a fluid is a hypothesis of

the past no longer entertained; and the so-called

heat lightning is, in all probability, nothing more
than the flash from thunder-clouds, either below
the horizon or so near it as to be invisible in the

darkness, and through the dense lower atmos-
pheric strata, and so distant as to render the ac-

companying thunder inaudible.

The Sydney, Australia, lighthouse is the largest

lighthouse in the world. It has a power of

180,000 candles, and can be seen 50 miles. The
largest light in America is 24,000 candle power.
It is at San Jose, Cal.
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Chicago Electric Club.

The Chicago Electric club met Monday even-

ing, July nth, for the first time in their perma-
nent quarters, on the ground floor of the new
building at 225 Dearborn street. C. A. Brown,
first vice-president, took the chair, in the ab-

sence of the president, Gen. A. K. Stiles.

Among those present from out of town were
C. O. Maillou.x, of New York, and Col. Geo. L.

Beetle, who is at present making his headquar-
ters at Kansas City.

The business of the meeting, which was of a

routine character, was quickly disposed of, and
C. C. Haskins was called upon for the first con-
tribution to the club's literature. He read a pa-

per on "Unworked Territory," which is given jn
full in another place in this issue.

Mr. Mailloux, upon being called upon for some
remarks, complimented the club on its progress

and its quarters, and then commented upon the

main thought of Mr. Haskins' paper. He
thought the field in marine lighting was a wide
one, but said, of course, in lighting vessels by
electricity there was the element of weight to

contend with, that is, if the plant was to be of

sufficient capacity to maintain the lights when
they were all in use, the element of weight would
be a factor of considerable importance. He
suggested a way to avoid this difficulty by the

use of storage batteries, charging the batteries

during the day time when no lights, or only a

few, were in use in dark places in the hold, and
using dynamos and storage batteries at night in

conjunction.

An interesting discussion originated with H.
Ward Leonard, in a request for the experiences

of others in cases where persons were severely

shocked by electric light currents, and what
means were taken for resuscitation.

Mr. Stewart related an instance where a man
who had received a shock was revived by continu-

ous rubbing for about two hours. An experiment
had been made on a cat, and the animal was re-

suscitated after about four hours' rubbing. In

response to a question, Mr. Stewart said the man
had been burned and had received a very severe
shock.

Mr. Mailloux spoke of a man working with a

25 arc light machine. In some way there was a
contact between a part of the circuit and the
floor, and upon attempting to adjust the brushes
he short-circuited the machine through his body.
The assistant wrenched the brush away, although
it required a well-nigh superhuman effort. One
of the hands of the man was very severely
burned. The shock left him paralyzed for about
three months. Now he is as well as ever, though
he still suffers some discomfort from the hand
that was burned, but the effect of the current
upon his system has entirely passed away.

F. B. Badt regretted that accidents of this na-
ture were so meager in details. He believed
that every circumstance and every detail should
be carefully jotted down, and then statistics

—

the Queen of Sciences—would give us the means
of determination of the causes and the methods
of avoiding them. " It has hardly been demon-
strated," said he, " what killed a man. There is

always some talk about getting into a current, or

getting a current through the body. It has al-

ways seemed to me that whoever got very severe
shocks got them not by getting the body into the
direct current, but what caused the shock was a
secondary current, which was gotten by either

breaking or making contact at the moment death
occurred. I know of one instance where a man
got his whole body into the circuit of a 20-light

arc dynamo. His assistant went to the engineer
and told him to stop the engine. Instead of do-
ing so, the engineer pulled a wire out of the dy-
namo and the man dropped dead. That would
indicate to me that the man was killed not by
the current from the dynamo, which may have
been in the neighborhood of 1,000 volts, but by
a current of higher electro-motive force. There
is another thing : If a man gets a very severe
shock by getting his body in a circuit, electroly-

sis will take place."

E. P. Warner said he had done some experi-
menting to ascertain what this extra current was.
He took a series field of an ordinary 25-light dy-
namo. This field may have been about four
ohms resistance. In that circuit he included a
single cell of Callaud battery. The strength of

the current was about one-fourth ampere.
" Upon breaking the circuit, and having hold of

the wires, I got shock enough to lay me on my
back. I think if I had had a current of a single

ampere in those fields, I would have been
killed"

Mr. Mailloux said that experiments had been
made upon animals with the induction coil, and
said that high electro-motive force did not kill

per se. There must be some current passing in

sufficient volume to do the damage, " It occurs
to me that in view of the liability of such acci-

dents, it would be well to provide all arc lighting

machines with safety apparatus, so that the engi-

neer will not pull a wire out. There is one way
of doing it, and that is to short-circuit the field."

A. H. Brown spoke of a man who got into the

direct circuit of a 45-light arc dynamo. He had
two binding posts of a switch board with loose

connections in his hands, and the current burned
out the inside of both hands. In every case,

said he, in Chicago, where accidents of this kind
have occurred, the persons have been badly
burned. A New York physician claims that it

is paralysis that kills.

E. P. Warner thought it was the E. M. F.

that killed, whether it was the secondary or pri-

mary current.

The unanimous expression of the club was
that Mr. Badt prepare a paper on this subject, to

be read at the next meeting of the club.

The club adjourned, subject to the call of the

secretarv.

Death of Jackson Bailey.

Jackson Bailey, editor and one of the founders
of the American Macliinist, died at his home in

Brooklyn, N.Y., Thursday, July 7th, in the forty-

first year of his age, of consumption of the
bowels.

Born at Schenectady, N. Y., May 12, 1847,
Mr. Bailey enlisted as a private in the One Hun-
dred and Thirty-fourth regiment of New York
infantry at the age of fifteen, and served three

years to the close of the war. He was at Mis-
sionary Ridge and in several other battles, and
served in Sherman's army during the march to

the sea. Mustered out of the service at eighteen

years of age, he entered the State Normal school

at Albany, N. Y., from which he graduated in

due course and afterward was engaged in teach-

ing. Later on he connected himself with a New
York publishing firm, which position he relin-

quished to become New York representative of

the American Mannfctcturer and. Iron World, of

Pittsburgh.

In November, 1S77, the American Macliinist

was established, Mr. Bailey retaining his connec-
tion with it up to the time of his death. He
leaves a widow. At the time of his death Mr.
Bailey was first vice-president of the New York
Press Club, a Mason, and a member of a num-
ber of engineering societies. The funeral took
place from his residence Sunday, July loth ; in-

terment at Cypress Hills Cemetery in Brooklyn.
Gentleman, soldier and journalist, he has gone

to his rest. We can but point to his proud ca-

reer as an example to others and mourn that

our profession has lost one of its most valued
members.

Words of Greeting.

Tlie Electrical World, July cjth : The West-
ern ELECTkici.'iN has made its debut in Chicago
in a very creditable manner and shape. Its con-
tents are interesting and well edited, and the

paper, typography and presswork are all excel-

lent. The venture has much promise of success,

and we tender Mr. Kreidler our congratulations

on what he has already achieved.

The Electrician and Electrical Engineer for
July: We look with much interest for the first

number of the Western Electrician, a new
weekly journal announced to appear July 2d,

under the management of Mr. W. A. Kreidler,

of Chicago, associated with Mr. J. Wayland
Clark. Mr. Kreidler has for several years at-

tended to the western business of the Electrical

World, and has accumulated valuable experi-

ence in electrical journalism. In everything
western, one looks for energ)' and dash, and we

make no doubt, that the Western Electrician
will keep abreast of the current of western life

and business, and keep an eye on what is going
on in the rest of the world as well.

The Electric Age, July 1st: On July 2 the

Western Electrician is expected to make its

appearance in Chicago, 111. Mr. W. A. Kriedler,

who has been for several years Chicago representa-

tive of the Electrical World will be the editor of

this new journalistic enterprise.

Professor Gray's Telautograph.

Shortly after the publication of a description

of Prof. Elisha Gray's telautograph, a corre-

spondent signing himself " Coates " appeared in

one of the daily papers with an article headed
" Gray's Invention a Chestnut." This drew out
from J. E. McKibby the following:

The article headed "Gray's Invention a Chest-

nut," signed " Coates," does not reflect in the

least on Gray's ability as an inventor or upon his

invention, neither of which need any defense nor
laudation from any living man's pen, but the

caption and evident relish with which Coates
divests himself of this wet blanket (?) causes a feel-

ing of remonstrance to rise within me. In 1850,

probably before Mr. Frankel was born or Coates
had covered himself or any one else with glory,

certainly before Gray had completed the carpenter

trade, F. C. Bakewell, of London, brought out

his " Copying Telegraph " for transmitting any-
thing that could be put on paper, by means of a

pen, and reproducing it at the distant end. In

1856 .A.bbe Casselli, of Florence, Italy, intro-

duced his pantelegraph (autographic), which be-

fore its final abandonment attained a speed of

si-xty messages per hour, averaging twenty to

twenty-five words each on the Paris- Lyons cir-

cuit. Then came Meyer, of Austria; Lenoir, of

France; W. E. Sawyer, Washington, D. C;
Amos E. Dolbear, Smith, Edison, et al., up to

1879, when E. A. Cowper, of London, acquired

United States patentsfor his invention. In 1881

Leggo gave his invention to the world, upon
which was formed the American Autographic
Telegraph company, now the Postal Telegraph
and Cable company. In 1S86 Robinson, of New
Jersey, acquired United States patents for a

machine very similar to Cowper's who also ac-

quired fresh patents in 1886. Except Robin-
son's, they are all housed where the public won't

mistake them for O'Donovon Rossa's " mission-

aries." The history of the telephone is analo-

gous. Borseul, 1S58; Reiss, 1864; Yeates,

Varley, 1865; Meucci, Cushman, Drawbaugh,
Vanderweyde, Pickering, Cross, etc., all had
"telephones," "talking telegraphs," etc., but

Bell made it commercially practicable in '76 and
'77, twenty-five years after Cushman, in Racine,

Wis., claims to have talked yards and yards of

talk over miles and miles of wire. The dates

and names on the autographic telegraphs herein

given are from well-known electrical text books
treating of telegraphy, and are to be found in

all electrical libraries and the Chicago Public

library. Possibly iMr. Frankel's failure to take

out patents was due to a little knowledge which
Coates evidently lacks, and doubtless were he to

apply to Mr. Gray the latter would loan him
some of his old text books that are out of date,

from which he may read up—that is, get a " few
pointers."

New Telegraph Line.

In relation to the construction of the proposed

lines of telegraph by the Pacific Mutual Tele-

graph company connecting Kansas City with

Sioux City and Denver, E. L. Martin, president

of the company, recently said: "Arrangements
have been almost consummated for the construc-

tion of the line to Denver, and it is expected that

they will be completed within a few days. In re-

gard to the Sioux City extension, the plans are

fully matured and we expect to have the line in

operation by November 1st. If everything works
as well as we anticipate, the Denver line will be

completed a little later. The lines of the latter

will be constructed along the route of the West-

ern Union companjf, and we will perhaps meet
with some opposition from that company, but ex-

pect nothing serious."
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The Estes Automatic Cut-off Engine.

We present to our readers an illustration and
description of the Estes engine, which has claims

for novelty and is a favorite with many steam
users. It is an automatic engine and the makers
claim many points of excellence.

It can be run at high speed. The valves

are perfectly balanced at all points of the stroke

and under complete control of the governor un-

der any variation of boiler pressure. The valves

are provided with expanding rings, allowing for

adjustment of any wear that may take place in

the course of time, which however has proved
after four years' use to be so slight as to be
hardly noticeable. In addition to this, there are

no dash pots to get out of order and prevent the

engine from recovering on a sudden addition of

work after the cut-off takes place. The engine
will take steam at any point of the stroke when
sudden work is thrown on, which is a great ad-

vantage over all that class of engines with drop
cut-off, as in Corliss styles. The valves are so

, constructed that the covers can be removed and
the action of the valves seen while the engine is

running, and any leakage instantly detected and
stopped. The exhaust valves are on opposite

side from steam valves and operated entirely in-

dependent. The ports are very large and direct.

The valves open and close quickly, giving high

initial pressure and fine grade of expansion.

All the parts are made exceptionally strong

with large bearing surfaces. The valve seats are

removable, so they can be easily replaced if

necessary and enable. us to obtain perfection of

material for same. Above is a sectional view of

steam valve and chest. Steam is admitted be-

tween the two pistons and exhausted between
them. Exhaust valve is opposite this and con-

structed in the same manner.
The valves open and close quickly, the ports

are large and direct giving a high initial pressure

and fine grade of expansion. The valve me-
chanism is simple and positive. The engine will

take steam at any. point of the stroke, when sud-

den work is thrown on, as in rolling mills or saw
mills, which make it peculiarly well adapted for

this class of work. All the parts are made ex-

ceptionally strong, with large bearing surfaces.

The engine is simple in construction. It can be
operated by any good engineer, which they al-

ways recommend, as readily as an ordinary slide

valve engine.

Mr. Blodgett has designed an apparatus for com-
bining the switches connecting the batteries with
the lamps inside the cars, and with the terminals
used to connect the charging battery, by which
the manipulation is rendered very simple and
errors by careless or inexperienced attendants
obviated. The cost of operating the lights is

about $2 a car each day, or one cent an hour for

each lamp. Of the electricity supplied to the
storage batteries from the original source, from
one-fourth to one-third is lost. Respecting his

experience with primary batteries on trains, Mr.

Blodgett says that most batteries furnish a con-
tinuous current for so short a time without
renewal that their use is debarred on this account.

Some others will not bear the shaking up pro-

duced by the motion of a train. An attempt
was made two or three months ago to light a

New York Central passenger car with batteries

of some kind, which failed. He says that he has
himself experimented for a considerable time,

but thus far without finding a battery which will

run on a closed circuit longer than two or three

weeks, and at the same time can be carried on a

train. When such a one can be found, which at

the same time gives a current strong enough to

light a series of lamps, it will have, he thinks, a

great field of usefulness.

Will Make Its Own Carbons.

The Thomson-Houston Electric company
hereafter will make its own carbons.

four small cells placed under the seat. The
capacity of each cell is 150 ampere hours, and
is equivalent to two-fifths of a horse power for

one hour for each box, giving a storage energy
of about thirty-four horse power hours.

Thirty-three people crowded the car on its

first journey, and the vehicle ran along with per-
fect smoothness and entirely under the control
of the driver, who manipulated a small handle.
The car was stopped and started with ease on
the straight, at the curves, and on the steep
grade. It was stopped and reversed instantly,

and every test applied was answered satisfactor-

ily by the little machine. The rate of travel

averaged from one to ten miles.an hour, without
noise or vibration, and with smoothness. The
whole propelling apparatus is out of sight, and
there is no danger to persons touching any part

of it. The car was completely under control of

electricity, the alarm bells, the signals, and the
lighting, all being automatically performed in-

stantaneously.

The plates can be recharged by means of a
dynamo machine of ten horse-power, driven by a
gas engine, and they then are placed in the car
on trays by one man. A force of ten horse-

power for four hours is required to charge the
accumulators once, and if they are replaced four
times a day (which is more than is really neces-

sary), the cost of steam power, inclusive of wages,
water, oil, and repairs to engine, would amount
to f 1.60 a day of sixteen hours.

Messrs Kemble and Widener have granted
the use of their lines for the purpose of perfect-

ing the invention, and before a week has passed
an electro-motor car will be gliding along the

streets of Philadelphia.

A New Standard Galvanic Cell.

M. Gouy, in the Coinptcs Rcndus, has recently

described a new form of standard galvanic cell,

which is of simple construction, and can be used
with either galvanometers or electrometers. The
cell is composed of zinc and zinc sulphate, with
mercury and mercuric oxide. The mercury,
which should be previously well purified, is

placed in a flask, so as to form a layer of 2cm. to

3cm. in depth. Immersed in it, and sealed into

the glass, is a platinum wire, which thus forms
the positive pole of the element. Yellow mer-
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Electric Lighting of Railway Trains.
At the recent meeting of the American Insti-

tute of Electrical Engineers in New York, George
W. Blodgett, ,of the Boston & Albany road, read a
paper on electric lighting of passenger trains.

He gave a description of the apparatus in use on
the Southeastern Railway of England, where a

train fitted with electric lights, supplied by dyna-
mos in the cars, has been running for some time,

and reported that his experience with the trains

running between Boston and New York was, thus
far, satisfactory. He has the battery boxes under
the cars, arranged with stout brass springs on
their sides, so that the simple act of placing them
in position connects them together so that no
wire connections have to be made or broken,
either in putting them in or taking them out.

A Storage Battery on a Street Car.

Half-a-dozen New York capitalists, as many
prominent Philadelphians, and many newspaper

men met, says the Philadelphia Times, to witness

a series of tests with an ordinary street car stored

with electrical energy. The experiments were suc-

cessful. A line of rail 1,050 feet in length

had been laid down in the yard, with a radius

of thirty-three feet, steep inclines with a rise

of s per cent., and placed in such a manner
that every reasonable test could be applied

to the invention to prove its practicability.

The car used was one of the People's Passenger

railway, which has done regular service. To
this car was attached an electric motor, sus-

pended upon one of the axles underneath the

car. The storage battery consisted of eighty-

curie oxide covers the mercury in the flask, and
above this layer is placed a 10 per cent, solution

of pure crystallized zinc sulphate, having a spe-

cific gravity of r.o6. An amalgamated rod of

pure zinc is then immersed in the zinc sulphate

solution, and forms the negative pole of the cell.

The flask need not be closed to the air unless it

is wished that the arrangement should be porta-

ble, in which case the neck of the flask is closed,

and the zinc rod is placed in a tube partially

closed with some porous material. After a few
days the E.M.F. acquires a constant value of

about 1.39 volts, and varies only slightly with the

temperature. When the current is not more
than 0.00 1 ampere, the polarization of the plates

rapidly disappears on breaking the circuit.

—

London Industries.
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Guarding Moldering Bones.

The sepulcher of the late W. H. Vanderbilt at

New Dorp on the Staten Island railroad is under

guard of six detectives night and day without

ceasing. A sentry box stands near the grand re-

ceptacle for the dead, an amazing comment on

the peace and security of the place. The men
are kept on guard like soldiers. In addition to

these human vigils, a system of signals or burglar

alarms is added, which penetrates many differ-

ent parts of the ground. At stated intervals

these are set off by the single man on his six

hours' turn of duty, and the reserve rapidly

assembles at a given point. It is not dress par-

ade, but a sort of drill that the chief detec-

tive exacts of the men whom he hires to guard

this mausoleum from pillage. At night the

watch is even more vigilant. When darkness

brings greater danger from those who would

steal the body for a ransom, a powerful flame is

lighted in the cupola which shines out over the

humble graveyard below. Into this dome one of

the detectives must go every half-hour and touch

another alarm which records the fidelity of those

on duty. Every twelve hours the chief enters

the building to see from this new electric register

whether each man on duty during the night has

gone his rounds at the prescribed moment. This

precaution against theft furnishes many interest-

ing reflections. The cost of guarding the re-

mains of Mr. Vanderbilt amounts to a small for-

tune each year. The interest on the half million

dollars said to have been expended on the twen-

ty-one acres of ground and the mortuary edifice

which adorns it is a big item. Add to this at

least §30 a day for the detective guard which is

kept constantly on duty, and it foots up a total

of about §50,000 a year outlay to keep at rest

the ashes of one man.

Typo, Telegrapher, Astronomer.

Some 3'ears ago, writes " Yusef " in the Detroit

Free Press, of the late James Craig Watson,

during the height of a warm senatorial contest at

Lansing, I had occasion to telegraph some matter

late at night, or rather early in the morning,

The telegraph offices were closed, the operators

gone home and there was no way to get the news
on the wire. Professor Watson being in the ho-

tel, I said to him that I had information which

gave a new phase to the senatorial question and
made an unexpected result apparent, that I much
wished to communicate this to the readers of the

Free Press, but on account of not being able to

find an operator it was impossible. He said if I

could admit him to the instrument he would tele-

graph for me. As there was a telegraph office in

the hotel it was an easy thing to gain admission,

and in a very .short time the professor was at

work sending my dispatch. The dispatch was
sent without a break and with the rapidity of a

trained operator. Professor Watson was there,

fresh from Egypt, where he had been knighted

and decorated by the khedive for measuring a

meridian on the border of the great desert. He
explained how he had learned telegraphing when
a boy at Ann Arbor working his way through the

university, and how useful the accomplishment
had been to him, especially during his Egyptian
experiences. Regarding Professor Watson as

perhaps the brightest example of what the uni-

versity can do for poor boys, who have intellect,

but need culture and training, I looked up some
of his old associates to-day and found J. Q. A.

Frietchy, of St. Louis, Mo., member of the class

of '58. "The first time I saw Watson," said Mr.
Frietchy, "he was setting type in Gardner's

printing office. He was, perhaps, fifteen years

old, barefooted and ragged. Gardner pointed

him out to me as a prospective student in the

university and said he was the son of a poor lab-

orer living in the woods four miles out of town.

Hearing that his best chance of earning money
to pay his way through the university was by be-

coming a printer, he solicited Gardner to teach

him to set type Perceiving that there was some-
thing in the boy he put him at work and told

him when he became useful he would pay him
something. It didn't take Watson long to learn

the boxes, and directly he was earning money.
The next time Frietchy saw Watson he had a

Latin book under the case and asked' to be helped

in a certain 'passage. Professor Brunow, quick

to recognize the marvelous mathematical talent

of the boy, gave him a place about the observa-

tory, set him to making computations and paid

him something for the work. Brunow also em-
ployed the boy to follow certain stars with the

telescope, which he did night after night, Frietchy

sometimes assisting. Watson worked his way
through, the family moving into town, and the

mother taking in washing to help buy bread,

books and clothing. In time this boy, whose
capacity in the study of languages was as great

as in that of mathematics, became the most re-

nowned astronomer of his generation. Without
the privileges of a free education, which Michi-

gan donates to all who care to seek her universi-

ty, his genius would never have ripened into that

exuberant flower of learning which the world so

greatly admires.

The Detroit Lubricator.

We give herewith an illustration of the well-

known Detroit lubricator. The introduction

of sight feed lubricators wrought a revolution in

methods of oiling, and now no first-class engine

is without a lubricator that lubricates and shows
that it lubricates. However, all sight feed cups
are not first-class lubricators by any means.
One will feed well, but is

inconvenient to fill ; oth-

ers will appear to be tight

under a heavy cold water
pressure, but when they

are filled with steam-hot

oil they will leak almost like

selves. All the points of

a first-cla.ss lubricator have

been studied by the De-
troit Lubricator company
of Detroit, Mich., for

years, and the results are

that they are turning out

the standard lubricator of

the day.

There is no field where
a first-class lubricator is

in greater demand than in

the electric lighting field.

Everything depends upon the proper perform-

ance of the engine, and one of the chief features

in the proper running of an engine is the lu-

brication of the cylinder. Therefore, noth-

but a first-class lubricator should be used in con-

nection with an electric light engine.

Licensing Telephones.

At the meeting of the city council of Chicago
last Monday night the matter of imposing a tax

of $25 on each telephone in use in the city was
settled by a communication from the corporation

counsel to the effect that in his opinion the ordi-

nance submitted was illegal. His communica-
tion is reproduced:
"In reply to your request I herewith submit

my opinion as to the legality of the ordinance
submitted relative to licensing telephones. The
general incorporation law authorizes the corpo-
rate authorities of the city to license certain trade

and occupations. These trades and occupations
are specificall)' enumerated. It does not include

in the enumeration telephones. It may be for

the reason that the telephone as a system was not

in public use at the date of the passage of the act.

"This specific enumeration of the power im-

plies the exclusion of all others, and therefore the

council has no right to impose a license on tele-

phone companies
" I am of the opinion that the license can not

be imposed under the exercise of the police power
of the city. Under the exercise of the police

power under legislative authority, unless such
appears to have been the legislative intent, the

law does not give the authority to the council to

use the license as a mode for collecting revenue.
" Believing that the power to license is inhi-

bited by the fact that the occupation is not

directly or impliedly enumerated in the general
incorporation law, and that it is not within the

intent or boundaries of the police power, and
that it does not come within the spirit or letter of

the law authorizing the exercise of that power for

the protection of the lives or health of the citi-

zens, or the preservation of good order and pub-

lic morals, I am of the opinion that the ordinance
submitted is illegal."

Subsequent to the reading of this communica-
tion Aid. Hamline introduced an ordinance re-

lating to the taxing of telephones, the figure

being fixed at %\o per annum. The ordinance
gets around the corporation counsel's opinion by
making it a condition precedent to the granting

of any rights to telephone companies that said

companies first file a statement with the city col-

lector showing the number of telephones in oper-

ation, and requiring the companies to get a

permit from the commissioner of public works
for operating such telephones, the city collector's

receipt for $10 having to be produced at the

time.

Personal Paragraphs.

At a recent meeting of the board of trustees

of Cornell university, upon the recommendation
of Dr. R. H. Thurston, Prof. Frank Van VIeck
was promoted to the assistant professorship of

industrial drawing and intrusted also with the

direction of the post-graduate instruction in loco-

motive and railroad mechanical engineering.

The American Miller of the current month
contains a fine engraving of Edward P. AUis,

whose name is synonymous with first-class milling

machinery machinery and a first-class engine.

R. N. Woodworth, representing the Julien

Electric company of New York, was a caller at

the Western Electrician office the early part

of the week.

From the Pacific Slope.

The hotel De Cornado at Cornado beach, San
Diego, Cal., is to have 500 rooms. It will be
lighted with 1,600 incandescent lamps, and 20

arc lamps. The incandescent plant is to be on

the hotel grounds, at the beach. The arc lights

are to be furnished by the Cornado Electric Co.,

at San Diego (Indianapolis Jenney system). Six

miles of cable have been laid across the bay of

San Diego. The hotel is to have the latest im-

proved annunciators, thermostats, return calls,

fire alarm calls and all electric improvements.

The hotel is owned by the same company that

own the electric light station at San Diego.

Their plant consists of two Buckeye engines, two
60-inch boilers, six dynamos, and twelve towers

125 feet high, with cranes and masts..

The Oregon Improvement company of San
Francisco have had a Weston incandescent plant

at their coal mine at New Castle, W. T., running

for the last four months and they now intend to

put in another at their mine at Franklin, W. T.,

and at their docks, shops aud depots at Seattle,

W. T. They claim a saving of $350 per month
over the old system of lighting by oil, and have

a better and safer light.

The city trustees of Oakland, Cal., on the 6th,

awarded the contract for lighting the city to the

Oakland Gas Co. Gas will be used and the rate

will be ten and a half cents per lamp per night.

The action of the board of trustees is loudly con-

demned by the majority of the citizens. In this

age of electric lights no city of 40,000 inhabitants

should be without electric lights.

Santa Rosa is to have an incandescent plant of

the Indianapolis Jenney System.

The residence of H. Hayward, at San Mateo,

Cal., was lighted last week with a Brush incan-

descent plant.

Chico, Cal, is to be lighted by a Thomson-Hous-
ton plant.

The board of underwriters have notified the

board of trustees of Alameda that they must in-

crease their fire alarm system. So far their alarm

has been given by voice to the station and then

to the hand bell. They will receive bids for fire-

alarm systems.

The electric light plant of the Jenney Electric

Co. Indianapolis, at Alameda was sold last week

to the city trustees for $40,000. This plant was

erected by C. R. Lloyd, agent for the Jenney
Electric Co., about a year ago, and Alameda is

said to be the best lighted city on the Pacific

slope. There are eleven 125-feet towers, four

loo-feet towers, six 6o-feet masts and twelve

cranes. Each tower carries five lamps and a

large number of store lights; two 12 x 16' Buck-

eye engines are used and two 60-inch boilers.

The Jenney Co. retains the right to nominate

the electrician.



July i6, 1887. WESTERN ELECTRICIAN.
35

From Topeka, Kansas.

One of the finest electric light stations in the

west is that of the Edison IlUmiinating company
in Topeka, Kan., William D, MacQuesten of the
Western Electric Construction company installed

the plant from plans by J. H. Vail, General
Superintendent of the Edison company of New
York. They have six 500-light dynamos, driven
by three Armington & Sims engines, I4y2'xi5'.

The boilers, 72".\iS', were set by the Jarvis En-
gineering company, 81 Lake street, Chicago,
with Jarvis patent furnaces, and are furnished

with the National rocking grate bars. They are

doing very economical work. The Baragwanath
feed water heater and Worthington pump are

evidence of care in selecting the best. In fact

the station is a credit to the company, and all

who took any part in its installation. The com-
pany have special reason to congratulate them-
selves on having a man so thoroughly competent
as their superintendent, W. W. King, who has
had extended experience in electric lighting.

They have just ordered the fourth Armington &
Sims engine, I4^"xi5", and soon expect to dou-
ble their present capacity. This large increase

is brought about by the introduction of Sprague
motors for power purposes, and the lighting of

the streets, which the company have proposed to

do on the municipal system. It is understood
that Geo. F. Parmalee, president of the company,
has recently come into possession of the street

railroad and the running of their cars by elec-

tricity is contemplated in the near future. Mr.
Parmalee, believing in the future of Topeka, has
recently interested Boston capitalists, and the re-

sult is the purchase of nearly 2,000 acres of the

choicest building land around the city. A park
of nearly 400 acres is being laid out and streets

projected. The improvement company have
$2,000,000 capital. Mr. Parmalee is evidently
the right man in the right place.

NEW ENTERPRISES.
A syndicate of New York capitalists is erect-

ing a seven-story office building in Kansas City,

Mo. The cost will be $350,000. The building
will be one of the finest, if not the finest, in the

city. A.Van Brunt, of Kansas City, is the architect.

Malcolm Holmes, of Kansas City, Mo., is

about to erect a fine residence of three stories at

a cost of $25,000. Electric appliances will be
put in.

W. K. Eustis, of Minneapolis, Minn., is about
to erect a store and flat at a cost of $7,000.

Savannah, Mo., is about to have a new court
house of three, stories to cost $10,000. It will

be provided with electric appliances.

At Aurora, 111., Milton Denny is erecting a
residence at a cost of $3,000.
W. S. Ladd, of Portland, Ore., is putting up a

building to be used as a wholesale store, at a cost

of |45,ooo.

The Aberdeen Electric Light Co., of Aber-
deen, Dak., will put in an electric light plant of

about 250 lights.

At Plattsmouth, Neb., Dr. Murser, of Omaha,
Neb., will erect a hotel of four stories at a cost

of $100,000. Electric appliances will be put in.

Dr. Murser is also erecting at Plattsmouth twenty
tenement houses.

W. P. Herring is putting up a business block
at Kansas City, Mo., at a cost of $15,000.

B. H. Brooks, of 30 Beal bidg., Kansas City,

Mo., is the architect of a new office building to

be erected in that city at a cost of $150,000.
Fooman & Parker, of Minneapolis, Minn., are

erecting a carriage repository at a cost of $15,000.
A new college is to be erected at Salisbury,

Mo., at a cost of $20,000. Dr. F. M. Clements
will be in charge of the building.

Findlay, O., is progressing rapidly. A. L.

Wetherell, of Massillon, and O. C. Dewey, of

Wheeling, have just contracted to erect a wire

nail factory which will employ over two hundred
men; work will be begun at once on a factory
for the Western Rapid Type-writer company,
which will employ one hundred men; S. T. Dun-
ham, of New York, has just filed a bond to have
a street railroad on several of the most import-
ant streets completed by October ist; another
company will build another street railroad about
one and one-half miles long to connect with West
Findlay, and a contract has just been let for the

erection of two hundred dwellings in various
parts of the city.

The Chicago Auditorium building now under
way promises to be a noteworthy addition to the
magnificent buildings that excite the wonder of
strangers and awaken the pride of residents.
The value of the ground on which the building
is to stand is $1,000,000; the cost of the build-
ing will be about $2,000,000. On three streets
it will have a total frontage of 709 feet. It will

be 144 feet high, of ten stories, and the tower
will be 225 feet in height. The seating capacity
of the auditorium will be 5,000 and the full capa-
city will be 9,000. Some fine electrical work
will be seen in the building when it is completed

ELECTRIC MOTOR.
The Union Passenger Railway Co., of Rich-

mond, Va., is laying about thirteen miles of
track, on which cars are to be operated by elec-

tricity. The Sprague motor will be used, and
the electric current is commnnicated from two
wires overhead. An electric heater, invented by
Dr. W. Leigh Burton, of Richmond, will be tried

on the line, and it is claimed that it will prove
very successful.

The opening of the electric street railway in

-Lima Thursday, is an event in the history of

rapid transit in Ohio, and successfully inaugur-
ates an enterprise of which that bustling little

city may well be proud. Considering the fact

that successful electric systems have been in use
in a number of places for some years, it is

strange that they have not come into more gen-
eral use. With one already established in Lima
and another soon to be inaugurated in Mans-
field, the smaller cities of this state seem to be
on a fair road to secure cheap and good street

railways. It would not be a bad idea to give
the system a trial in Cleveland.

—

Leader.

Butte, Montana, expects to have an electric

street car system in operation before snow flies.

The Thomson-Houston Electric company has
just placed on the market a line of motors from
one to twenty horse power. One of the latter

size has just been put in by the United States

(Construction company of Chicago.
All motors have been ordered off the wires of

the Chicago Arc Light & Power company. This
order was impelled by a number of accidents

that have occurred through the carelessness of

those attaching the motors. As soon as the new
station of the company is completed, low tension

currents will be provided for motor purposes.

ELECTRIC LIGHTING.
June 30th New Orleans witnessed the phenom-

enal fall of five inches of rain in about seven
hours. The electrical accompaniment was very
severe, thunderbolts having struck at many
places in the city, fortunately causing no loss of

life. The lightning played havoc among the

electric lights and numbers of lamps were burned
out. Telephone and telegraph circuits and in-

struments also suffered.

Another attempt to light the Hoosac tunnel

by electricity is being made. Heretofore success

has been hindered, principally, it is said, by the

extensive volume of smoke always in the tunnel.

The Edison Light Fuel Gas company, of

Grand Rapids, Mich., have purchased property

at corner of Calder and Fulton streets, that city,

on which they will erect a large building to

cover the entire block. Work will commence on
stringing wires within the next twenty days.

The Chicago Arc Light and Power company
has absorbed nine different local electric lighting

companies : Two plants of the local Thomson-
Houston company; one of the Municipal Electric

Light company; one of the Western Electric

company; one of the Badger Electric company;
two of the Wander & Abbott Electric company,
and two of the Lake Gas company in the Town
of Lake.

In the quarter ending July ist, thirty-eight

local companies were organized to use the

Thomson-Houston system of lighting.

Detroit is talking of investigating charges of

corruption made by a local paper in connection

with the city electric lighting contract. It is

said the newspaper which made the charges is

disinclined to toe the mark and prove them.

The Chicago Arc Light & Power Co. is build-

ing a new station.

THE TELEPHONE.
A dispatch from New Liberia, La., dated the

3d, says :
" A right of way over the roads of this

and Martin's parishes and through the streets of
this city and St. Martinsville was a short time
ago granted Messrs. J. J. Fowler and L. T.
Belt of New Orleans, for a system of telephone
lines. Yesterday the materials for the construc-
tion of the lines arrived here and at other central
points.

A Washington dispatch under date of the 8th
says: The officials of the American Telephone
company have called in all the stock sold by them
and have refunded the money to the subscribers.

They are now waiting for the confirmation of

the Venezuelan concession, which is expected
here on the 12th inst., and will begin operations
on a new basis, issue their prospectus and place
their stock on the market. Congressman Butter-
worth will sever his connection as president of

the company as soon as the preliminary arrange-
ments are effected and the concern is placed on
its feet again. The old board of directors will

remain.

The New Jersey Southern Telephone company,
a concern recently organized, has been cited to

appear before Judge Nixon, in the United States

district court, at Trenton, for an alleged infringe-

ment on the Bell telephone patent.

On the first of the month the Chicago Tele-
phone company had 4,500 subscribers. The
increase during the year was about 500.

THE TELEGRAPH.
There were five car loads of telegraph supplies

received here July ist, says the Alexandria, Ga.,

correspondent of the New Orleans Picayune,
consigned to the Western Union Telegraph com-
pany, which proves that Superintendent Little-

field intends to carry out what he said some
months since to your correspondent—that in a

short time he would give us a great improvement
in telegraphic facilities.

The postmaster general has issued an order
fixing the rates of government telegrams for the

current year. The rates are the same as last

year, but the basis of computation has been
changed. Instead of paying rates on the exact
distance from the place where the telegram is

filed to the point of destination, the distance from
state or territorial capital to state or territorial

capital is computed and the tolls paid thereon.

For instance, a telegram sent from any point in

New York state to any point in Illinois the rate

paid is based on the distance from Albany to

Springfield. The following are the rates : 20

words or more for any distance up to 1,000 miles,

I cent per word ; 20 words or more for a distance

of 2,500 miles or more, 2]/% cents per word ; 20

words or more for a distance exceeding 1,000 miles

and less than 2,500 miles, add one-tenth of the

rate for 1,000 miles for each 100 miles in excess

of 1,000 miles.

A California telegraph operator substituted a

large section of a wire fence for the telegraph

wire lost in a storm, and the change, it is said,

worked like a charm.

The Smith Brothers, capitalists of Boston,

have begun work on a six-story block in Omaha,
to be occupied by the Western Union Telegraph
company.
The auditing committee of the Telegraphers'

Aid Society, for the quarter ending June 7, 1S87,

report : Cash on hand at the commencement of

quarter, $1,613,13; receipts from all sources,

$500 ; disbursements for benefits, $183.72
;

current expenses, $69.73; balance in hand,

$1,859.68.
The statement that the raft of telegraph poles

towed by the tug Saugatuck from Alpena is the

first raft of the kind ever heard of appears to be
a mistake. Geo. Farnsworth, general manager of

the Michigan Postal telegraph company, claims

the honor of introducing the idea, having rafted

poles for the Detroit & Milwaukee and the

Toledo and Port Huron lines in 1858 and
1864, and those were the first Michigan cedar

poles ever used exclusively on lines of such

length.

Electrician Hamilton of the Western Union
company is in Chicago testing the Brooks
cables.
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Miscellaneous Notes.

A company has been organized at Cincinnati,

O., witli §600,000 capital, to control the manu-
facture of electric locomotive headlights. It is

stated that the company has purchased all the

patents of both electric and steam appliances

which have value for the purpose indicated.

Messrs. Post & Co., of Cincinnati, are to be the

exclusive manufacturers of the headlights.

It has been demonstrated that platinum wire

may be drawn so fine as to be invisible to the

naked eye, although its presence upon a perfectly-

white card can be detected by the touch, and
can be seen by the aid of a small magnifying

glass when the card is held in such a position

that the wire casts a shadow.
At the Pacific Iron works they are building a

plant of the Rae electric system of working ores

for the Christy mill, Utah. This is the same
system which has been in use for the past three

months at the Douglas mill, Dayton, Nev.,

where they are working 100 tons of ore per day.

Mr. Douglas states that the process effects for

him a saving of some §6,000 a month. Several

other mills will soon be fitted with appliances for

working ores by this system.

—

Mining and Scien-

tific Press.

We are informed by the Anglo-American
Brush Electric Light corporation that they have
arranged to accept one pupil without premium
from the City Guilds institute on the recommen-
dation of Professors Ayrton and Thompson,
subject to certain conditions of eligibility. John
Ranee, Jr., is the first nominee, and future

vacancies will be similarly filled.

—

London Indus-

tries.

The length of the telegraph wires connecting

the different fire engine houses in Paris is about

350 miles. The total number of fires in i886
was 953, exclusive of 1,524 fires in chimneys.

No fewer than thirteen of these fires were in

theatres and cafes-chantant. One hundred and
seven fires were caused by the upsetting of

lamps. The total loss was about $1,240,000.

On the 4th of July Emile Coldeway and
Claude Summers, two boys of Louisville, Ky.,

took refuge in the hollow trunk of a huge syca-

more tree during a heavy thunderstorm ; a thun-

derbolt struck the tree and instantly killed both
boys. The only mark found on Summers' body
was on his neck, where the electricity had melted
his gold collar button. On Coldeway was found
a small mark on the neck and one on the left

hip.

Business Mention.

Austin, Tex., is to have an incandescent elec-

tric light plant of a capacity of 5,000 lights to

be in operation about September ist. The whole
is to be of the most improved construction, and
no expense is to be spared to make it first-class

in every way. The old Water & Arc Electric

Light Company have reorganized as the Austin
Water, Light & Power Co. The contract for the

steam plant has been placed with the Pond En-
gineering company of St. Louis, and includes

four 80-horse power steel tubular boilers, all to

have Jar\'is patent furnaces and National rock-

ing grates; also, one 328-horse power Lowe
feed water heater and purifier.

The Parsons, Kas., Light & Heat company
have contracted with the Kansas City branch of

the Pond Engineering company, for a complete
steam plant to operate the Thomson-Houston
system of electric lights. The order includes
one 60-horse power Armington & Sims engine,
one 70-horse power steel boiler, Lowe feed-water
heater, and Blake pump.
The arc lighting plant of the Nevada, Mo.,

Electric Light Co., is to be greatly enlarged at

once. An 80-horse power Armington & Sims
engine, steel tubular boiler, feed-water heater,

Blake pump, pipe work, etc., have been ordered of

the Pond Engineering company, St. Louis, who
are to deliver and erect the same ready for service.

The advance sheets of the new catalogue of

the Fort Wayne Jenney Electric Light Co. of

Fort Wayne, Ind., have just come from the hands
of the printers. The incandescent system of this

company handsomely illustrated was shown in

the last number of the Western Electrician.
In addition, the company supply an arc light sys-

tem, and all accessories for the installation of

either systems, motors, the Star iron tower and
patent mast arm. A portion of the catalogue is

taken up with testimonials from as handsome a

clientage of patrons as could be desired.

The Jarvis Engineering company of 81 Lake
street, Chicago, will set the boilers for the

Thomson-Houston Electric company, San An-
tonio, Tex.
The Jarvis Engineering company is out with

a handsome new catalogue, showing the method
of setting boilers on its S3'stem. The company
is prepared to furnish complete steam plants, in-

cluding engines, boilers and the Jarvis setting,

Sheffield or National rocking grate bars, Shepard's
improved power pump, and, in fact, everything
that goes to make up a first-class steam plant.

The catalogue has some very interesting tests for

economy of the Jarvis system of setting over the

common setting.

The Thomson-Houston Electric company has

just let a contract for an addition to their factory,

which will give them 38,000 feet of floor room.
The Thomson-Houston Electric company has

recently received the following orders : From
Kansas City an order for an additional 300 lights,

making the total number in use there 800. From
Stockton, Kan., a 50-light plant of arc and incan-

descent lights. Marshalltown, Iowa, a contract

for 600 incandescent lights. Bismark, D. T.
has just started a plant of 50 arc lights and is

installing a plant of 600 incandescent lights.

El Paso Electric Light and Power company of

Colorado Springs, a 50-light plant. Boulder
Electric Light company of Boulder, Colo., a plant

of 400 incandescent lights. Marion, Kan., a com-
bined arc and incandescent plant. Hastings,

Neb., 800 incandescent lights. Lake View, Iowa,

150 arc lights and 1600 incandescent lights.

Junction City, Iowa, 400 incandescent lights.

Parsons, Kan., 30 arc lights. Olympia, W. T,.

50 arc lights. Marion, Ind., 50 arc lights.

Since the last issue in which the police patrol

system of the Police Telephone and Signal com-
pany was shown, an order has been taken for

30 stations complete for Boston. Among other
orders recently received is one from Milwaukee,
making a total of 30 stations within three months.
One from Omaha making a total of 27 stations.

Twenty stations were ordered and the day after

the systern was put in use seven additional

stations were ordered. An order has also been
received for six stations for Joliet, 111., twelve
stations for Hyde Park, and another dozen for

Detroit, Mich.'

The order for a very large amount of cable

for police and fire alarm purposes in Detroit was
captured by Clark B. Hotchkiss for Day's Kerite.

The Colorado Electric company has been
formed in Denver to operate 7,500 Westinghouse
lights. Fred Degenhardt, western manager for

the Standard Underground Cable company, se-

cured a heavy contract for cables, aggregating
forty-eight miles of wire, from the Colorado Elec-

tric company.

Electrical Patents.

Issued Jidy y, iSSy.

Nos. 365,776 to 365,781 were granted James W.
Bonta, of Philadelphia, assignor to American
National Telephone Company, for Telephone
Transmitters.

The inventions in these six patents relate to

the carbon electrodes which are in some instances
arranged in multiple arc, each branch of local

circuit being supplied with a separate battery
and induction coil. The main feature where
multiple electrodes are used consists in securing
uniform variations of pressure at each contact.

365,787. Electrical Block System for Pneumatic
Dispatch. Andrew Bryson, jr. and Henry S.

Mudge, Brooklyn, N. Y.

365,792. Apparatus for Measuring Electricity.

Jules Cauderay, Paris, France. The appar-
atus is designed for measuring the current
strength of electricity generated by alternating
machines. Its operation depends upon the

attraction and repulsion of wires when trav-

ersed by currents.

365,842. Electric Cartridge. Edgar A. Mon-
fort. New York, N. Y,

365,911. Police-Telephone System. William H.
Eckert and John A. Seely, New York, N. Y.
The invention is an ingenious system for

communicating from headquarters with police-

men throughout the city.

365,935. Electro-Magnetic Annunciator Drop.
Joseph J. O'Connell, Chicago, Ills. The
electro-magnet core is permanently magnet-
ized, and when demagnetized by the current
allows the iron shutter to fall.

365,978. System of Electrical Distribution.

Thomas A. Edison, Llewellyn Park, N, J.
Two or more dynamo electric machines are

connected in series and a circuit from these

machines extends to sub-stations at each of

which feeding circuits are taken off to supply
that particular district.

365,982. Transmitter for Printing-Telegraphs.

Stephen D. Field, New York, N. Y.

365,994. Printing Telegraph. Clarence L.

Healy, Brooklyn. Resistance is introduced

into the circuit before the relays are shunted
to prevent excessive flow of current.

366,021. Electro - Magnetic Motor. Henry M.
Paine, Newark, N. J.

366,034, Galvanic Battery. Carl Seller, Phila-

delphia, Pa. By a lazy tongs movement the

electrodes may be raised from or lowered
into the solution. The cells may be readily

connected in multiple or in series.

366,050. Electric Belt. Robert E. Williams, of

Dallas, Tex., and Turner G. Hammer, of

New Orleans, La.

366,124. System of Electric Distribution, Jam.es

F. McElroy, Lansing, Mich. Manual switches

are placed at the terminals of a local lamp
circuit and are so arranged that connection
may be made with the positive or negative

service conductor. The lights may be thus

turned on or off at either end of the local cir-

cuit.

366,154. Signal Box. Henry A. Chase, Stone-

ham, Mass. The patrolmen are provided
with keys on which are placed insulating

strips. Upon inserting a key in any box, the

box number and the particular number of the

key inserted will be given at the central station.

366,164, Electrolytic Vaporizer for Medicinal
Purposes, Manly M, Gillam, Philadelphia,

366,166, Printing Telegraph Transmitter, Clar-

ence L, Healy, Brooklyn,

366.173. Junction-Box for Electric Conductors.

John Kruesl, Brooklyn.

366.174. Electrical Conductor. John Kruesl,

Brooklyn.

366,176. Thermotic Circuit - Closer. John C,

Mackey, Phoenix, N, Y,

366,178, Printing Telegraph Receiver, Henry
Mahnken and Clarence L, Healy, Brooklyn,

366,184, Electric Rock Drill, Lucius J, Phelps,

New York, N, Y,

366,190. Electric Telephony. Alfred G. Saf-

ford, Washington, D. C. The invention relates

to reed electric telephones and depends for

its usefulness upon the fact that the free

vibrating reeds are to be attuned to different

rates of vibrations.

366,192. Polarized Relay. Granville T. Woods,
Cincinnati, Ohio.

HIUU CUUtCH WORKS,
CLEVELAND, OHIO.
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H. WARD LEONARD. E. M. IZARD.

LEONARD & IZARD,

Oonsulting and (jontracting

ECECTRICnC EBGinEERS.

flo. 185 Di^arbori) Stri^i^t, ?lji(;ai5o.

EXPERT WORK UPON

DYNAMOS, MOTORS, ACCUMULATORS, ETC., A SPECIALTY.

Electrical testing of all kinds done in a reliable manner. Elec-

trical Determinations and Expert Advice furnished for Electric

Light and Power Plants. Expert work upon Steam and Motor

Power Plants for central station for the distribution of Electric

Light and Power done with Guaranteed results. Steam and

Water Power Plants installed in most approved manner.

AUTHORIZED CONTRACTORS FOR INSTALLATIONS UNDER THE

=Ejdi50i7 Syst(^/T)=

Representing the Edison Light Co., for Humbird & Gorton in

Illinois, Iowa, W^isconsin, Dakota, Nebraska and Minnesota.

The Oetroit Jight Feed [ubricators

Are pronounced the best by more than 20.000 users.
They are especially adapted to

PIGP gPEED ENGINE^ KOl^ EIiECTI^IC IiI6]ITI]VG

Being SIMPLE in OPERATIOM and ALWAYS RELIABLE.

A Lubricator sent on 30 days' trial to responsible parties.

" I icould not take five times the cost of my luhHcutor if I coukl

not get anotlier," is the sUitevunt often made hy users.

Liberal discount to the trade. Send for Circular and Price

DETROIT LUBRICATOR CO.
Office, 1 1 Rowland Street, DETROIT, MICH

Central
Electric

M. T. GREENE, President.

GEO. A. McKINLOCK, Treas-

WM. H. McKINLOCK, Secy.

Company,
38 and 40 La Salle Street, Chicago.

MAGNET 1

OFFICE
ANNUNCIATOR
UNDERWRITERS
LINE
BARE COPPER

J

AA^IRE.
ELECTIMC :BELLS,

HOTEL AlVIVUIVCIATOPtS.
PRICES ON APPLICATION.

Telegraph, Telephone and Electric [ight Supplies.

ANNUmCIATORS, BURGLAR ALARMS, ELECTRIC BELLS,

BATTERIES AND BATTERY SUPPLIES.

Repair Work done and Special Manufacturing attended to.

Skilled Workmen in all Departments.

US-ALL APPARATUS WARRANTED AND SATISFACTION GUARANTEED.

MAGNETO BELLS, ETC., ETC.

F(ailu;ay J9}9<^v^p\) 5^pply Qompapy,
No. 211 and 213 Randolph Street, CHICAGO.

CORKKSPONDKNCK SOLICITKU.

4-

George P. Barton,
.^-

225 Dearborn St., CHICAGO.

Having removed my office to Rooms 68 and 69 Temple Court, 225 Dearborn Street,
I sball continue the general practice of Ibe Law, giving special attention, as heretofore,
to litigation relating to Patents and Trade Marlis.

My experience in the Class of Electricity having been large during the last seven
years, I offer my services as Solicitor of Patents, especially to those interested in elec-
trical inventions.

June I, 1887. GEORGE P. BARTON.

SUBSCRIBE

FOR THEWestern iLECTRici/iN.$2iX5iss:i$2
The only Electrical Journal in the West.

ADDRESS WESTERN ELECTRICIAN ^°- ^ Lakeside Building, Chicago, III

FHIVATS LINE TELEPHONES
For use between office and residence
or factory, sold outright. No renting.
Takes place of Beil Telephone on all

lines under two miles In length. No
Infringemfivt. Pat. Nov, 30, '80, and
-Tune 21/81. 5000 In uae. Circulars
free. Agents wanted. Harbert Tele-
phone Co., Dealers in Telephoneand
Electrical Supplies of every descrip-
tion. 159 LaSalle Street, Chicago.

DETROIT ELECTRICAL WORKS,
MANUFACTURERS OF

Fleetrie ^dpplie5

INCLUDING

Medical Batteries, Skeleton, Iron and Box
Bells, Burglar Alarms, Hotel and House
Annunciators, Fire Alarm Boxes, Pins

and Brackets, Insulated, Magnet,Tele-

phone and Electric Light Wire.

BUILDERS OF

pisher's Qlectric

AND ALL APPLIANCES FOR CITY AND SUBURBAN

ELECTRIC RJLIL'KrAYS.

General Offices and Worl<s, DETROIT, IVIICHiGAN.
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MANUFACTURERS OF

ARC AND INCANDESCENCE

Electric Lighting Apparatus.

THE BRUSH

Electric Company,

CLEVELAND, OHIO.

Chicago Office

i30-WASHINGTON STREET-ISO

Chicago, Illinois.
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(Qotors Ujound for any Current, ]|rc or Incandescent,

GUARANTEED FULL RATED POWER,

jlegulation Superior to any (||otor.

SELLING agents:

NYLAND

ELECTRIC CO.

406 Broadway,

New York.

s> ^ o
-N«-̂

^<i

<^IP

Branch Offices

:

New York,

^ K^
'^y

jT NYLAND ELEC. CO.
> 406 Broadway,

BOSTON, E. C. PIKE, 197 CONGRESS ST.

^'̂
O V

L*' ( /2 >}/?n/e Siraei.

CHICAGO, CHICAGO OPERA HOUSE BLDG., Room 1020.

Louisville, Messrs. Barbaroix & Co., 139 Third Street.

ST. LOUIS, S. B. PIK.E, 708 SOUTH THIRD STREET.

Buffalo, No. 6 Coal and Iron Exchange.

CLEYELJLlSriD, OHIO,
OFFICE, No. 1 National Bank Bldg. WORKS, 21, 23, 25, 27 Frankfort St.

J. J. DICKEY, President.
H. J. WELLS, Sec'y and Gen'l Manager.

ISRAEL LOVETT,
Sup't and Electrician.

FLEMON DRAKE, Vice President.

L. H. KORTY, Treasurer.

OMAHA, NEBRASKA,
DEALERS IN

ELECTRICAL SUPPLIES
FOR THE TELEGRAPH, TELEPHONE AND ELECTRIC LIGHT.

Hotel and House Annunciators, Burglar Alarms, Fire Alarms, Electric Gas Lighting-, Speaking Tubes, Elevator Annunciators, Batteries, Push
Buttons, Electric Pens, Telegraph Learner's Instruments, IVIedical Batteries, Linemen's Tools, Bell Hanger's Supplies, Railway Velocipede Cars, Etc.

WESTERN AGENTS,—THE OKONITE CO., and the Return-Call System of Hotel Annunciators. Fire alarms for cities and towns.

We own the Franchises of the Western States and Territories, for the improved McCULLOH AMERICAN DISTRICT TELEGRAPH SYSTEM
and are prepared to give franchises and construct plants on reasonable terms.

1^° Estimates furnished and contracts made for any and all kinds of Electrical Work in any part of the West. Correspondence solicited. Illustrated Catalogue and
Price List on Application.

Pond Engineering Company.
ENGINEERS AND CONTRACTORS OF

^team and [|ydraulic |||achinery.

Complete Steam Plants for Electric

Light and Power.

Western Agents for Armington & Sims' Engines, Steel Tubular
Boilers, Jarvis' Patent Furnace, National Rocking and Sheffield
Grates, Lowe Feed Water Heater, Blake Pumps, Korting Injector,

Jenkins Bros.' Valves, Etc. Also, Brick and Pipe Work, and Belting.

SEND FOR LATEST CATALOGUE.

70] and 709 MARKET STREET, ST. LOUIS.
BRANCH, 521 DELAWARE ST., KANSAS CITY.
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517^ iJi^iM ^ta\:e<^ Fle(;l:ri(; I ii^l^tir^^ Co.

-MANUFACTURERS OF-

Incandescent $ Arc Uflht Apparatus.

BECAUSE OF

Economy of Potver.

3Iechaiiical Design and Workmanship.

Perfection of Autom,aHc 'Regulation.

IHiraMlitg of Lamps.

Absence of Discoloration of the Lamji Globes.

Precision and Reliability of 3£easuring Instruments.

Completeness of Detail.

United * States ^ Long * Distance * Incandescent «
lighting.

¥170 oqIv W')t®m oFFspIo'^ pea^OQakly \°vJ <^o^t Fop maiQ

eoodu^bp'^ ^^ombiDeGl Wihl^ e^ooomy 112 opepatioo, hl^ah l^a"^

beeD ^Lilsjec-teGl to 8 <^ommep=-ial tc^t Fop aiQV I®i2ftl2 oF time-

-ITS CLAIMS ARE-

GREAT SIMPLICITY.

UNEQUALLED ECONOMY OF OPERATION.

UNEQUALLED ECONOMY IN COST OF MAINS. J
THAT IT CAN BE DISTRIBUTED MORE WIDELY.

Greater :COMME'rCIAL SUCCESS than any other System Tested

SEND FOR CATALOGUE AND TESTIMONIALS.

Compare our auarantees of tjje followina SIX most important points in Incan-

descent liqrjtinq witlj tlje guarantees of any otrjer Company.

ist. Number of i6 Candle Power Lamps to the Horse Power,

2nd. " " 20 " " " " " " .

3rd. Life " 16 " " " guaranteed,

4th. " " 20 " 11 li 11 ...
5th. Percentage of discoloration of lamps at or near end of guaranteed life,

6th. Self Regulation of Dynamos to insure even burning of Lamps,

10

8

600 hours.-

1000 "

inappreciable,

yes.

C. C. "KTJLRREIT,
MANAGER WESTERN DEPARTMENT.

216 La Salle Street, CHICiLao.
Territory : —Ohio, Michigan, Indiana, Illinois, Wisconsin, Minnesota, Iowa, Missouri, Arkansas, Kansas, Nebrasl<a

Colorado, Dal<ota, Idaho, Montana, Utah, New Mexico. Texas, etc.

V _,^' /

GENERAL OFFICES: EQUITABLE BUILDING, 120 BROADWAY, NEW YORK.



JO^EPFTA SLEEPER. President

W. .1, STILES, Secretary and Treasurer.

AAnON K. STILES, Manager.

C. J. VAS BBPOELE, Ekclrieinn.

THE^

||an O^poele Electric Manufacturing Co.
OF CHICAGO, ILL., U. S. A.

OWNERS OF THE PATENTS AND INVENTIONS OF CHAS. J. VAN DEPOELE.

ELECTRIC RAILWAY APPARATUS,
Electric Arc Light Dynamos and Lamps.

Constant Speed Stationary Electric Motors, Etc.

-OUR-

/^re ^leetrie \^<;^\.

UNEQUALED.

TbB Oqlg pBrfect DonMe-Lamp.

THOUSANDS IN USE.

GyaPaoteesl es>|yal to aDV

io evepv pe^|®ceb.

-OUR-

Fl(^(;tri(;- Railu/ay

SYSTEM
- PBOTECTKD BT -

iROAD * iATENTS.

^Ije yverfjead Wire and

cinderaround Conduit Systems

Pully rrotected.

Uap Depo^l^ ^l^QtFi(; l^ailu/ay5

-AKE ITT OPEKATION AT-

Appleton, Wis., Scranton, Pa., Montgomery, Ala., Detroit and Port Huron, Mich., Windsor, Ont., Binghamton,

N. Y., and Lima, O., and are being constructed at Ansonia, Ct., Brooklyn, N. Y., and St. Catharines, Ont.

•—

»

i-8—^-^^ ESTIMATES AND CATALOGUES SENT ON APPLICATION, ^-^-i^-i-c—

VAN DEPOELE ELECTRIC LIGHTS
Are in use everywhere and are daily growing in popularity.

WRITE FOR ILLUSTRATED ELECTRIC LIGHT CATALOGUE.

||an Oepoele Electric (Danufscturing Company,

15, 17, 19 & 21 No. Clinton Street,

CHICAGO, ILL, U. S. A.
NEW YORK office:

Roonii 220, 221 & 222, No. 45 BROADWAY.



•officers: -

H. G. OLDS, President. M. W. SIMONS, Secretary.

P. A. RANDALL, V. Prest. R. T. McDON ALD, Treas. & Gen'l Manager.

directors: -

H. C. OLDS. JOHN H. BASS. ^. A. RANDALL.
M. w. SIMONS. R. T. McDonald.

I^ort lllayne "jennig" Electric tight Co.
SOLE OWHERS AND MAHUFACTURERS OF THE
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JEI]I|Eg ARG LIGHT

The JENNEY DYNAMO hao no equal for SIMPLICITY, COMPACTNESS
and DURABILITY. The same has been said and admitted to be true of the

Jenney Lamp. Recommended for the award of the

ONLY GOLD MEDAL
At the Great Southern Exposition at Louisville, 1883, for Best Arc System.
Awarded First Medals for Best Arc Lamp, Best Arc Dynamo, Best Arc System.

This system HAS NO EQUAL for SIMPLICITY, DURABILITY and
STRENGTH OF LIGHT.

-ALSO-

COMPLETE INCANDESCEisJT SYSTEM.
DYNAMO: PERFECTLY AUTOMATIC, SHUNT WOUND, REQUIRING NO RESISTANCE for variable load.

LAMP: NEW FILAMENT, NEW^ PRINCIPLE of Construction, REMARKABLE LENGTH OF LIFE with FULL
CANDLE POWER, will not deposit carbon on inner surface of bulb. ^ ^

The filament is as pliable as a piece of thread and is not made brittle by the action of the current.

Complete System of Fixtures and Attachments, also full line of Electroliers, Combination Fixtures and Shades.

We are in the market for Large Incandescent Contracts.

^• CXRIC I^OXORS -^

We have the Only rcrfcct V/orking Headlight for Steamboats, with Focusing Reflector. Full information furnished oir

application. Philadelphia Office; 26 Noith Seventh Street. G. A. WILBUR, Manager.
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Full Page Advertisement
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THE AMERICAN

yjatchman's ^ime Qetector.

This Electrical Instrument is designed to,

and does keep an exact record of the doings of the

night watchman in any estahlishment where it is

in use. It is an accurate and faithful guardian of

your premises during the night.

It is simple, reliable and absolutely infallible.

Cannot be tampered with. Thousands of testi-

monials from the first concerns of the world.

SEND FOR CATALOGUES.

The CLEVELAND ELECTRICAL MFG. CO.

CLEVELAND, OHIO, U. S. A.

PAYNE automatic ENGINE.
B. W. PAYNE & SONS, Manufacturers, Elmira, New York.

LP^^ /m WESTERN DEPARTMENT:

Single Yalve and Corliss YalvG _^,,^,^,Jp5^^'_^^

ENGINES.
SELF CONTAINED AND SINGLE CRANK

ENGINES

Specially Aiaptei for Electric LiiitiDg.

No. 10 S. Canal St.

CHICAGO.

H. S. WALKER, manager

TELEPHONE 4024.

Danibl W. Mahmon, President.
Addison H. Nordyke, Vice-President,

Bratnabd Kobison, Secretary.
Amos K. Hoxlowell, Treasurer.

CHABLE3 D, JBirrrBT, Electrician.

Jenney Electric Company,
Sole Owners of all the Patenta and Inventions of Charles D. Jenney (known as the Jenney System) end Sole Owners and Manufacturers of his

Improved Oynamo, [amp $
Electric |||otor.

In all desirable features of Arc and Incandescent Lighting
the Jenney System leads. Simple, durable, economical,
steady, brilliant and penetrating. In these eaeeutialB It chal-

lenges comparison.

Estimates Promptly Furnished (or Erecting Electric Lighting

Plants for Cities, Companies or Individuals.

Prices Furnished for the Jenney Arc or Incan-

descent Systems, or for both combined.

The Jenney Arc-Incandescent Dynamos are self-reguIatlng,

and permit the turning on and off of one or all of the Lamps
at win.

T/iis Company gives special attention to furnishing Mills^

Shops, Factories, etc., with Individual Plants.

H^- SEIQ FOB PiHPBUT lllD5p»TI»E ilD DESCHIBIIIG THE StSTEH.-^

OFFICE AND WOEKS:

Cor. Mckj Ln. ud Moms Si. !&iliasapi)lis,I&d,
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SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

Electric Arc-Lighting
'wroRLD.

This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS FOR DIRECT LOW TENSION

AND ALTERNATING CURRENT LONG DISTANCe INCANDESCENT LIGHTING.

These dynamos are automatic in their regulation and will maintain a uniformlight, with^all or any portion of tlie lights in circuit,

maintain its candle power duringits guaranteed life. Every requisite .for the most perfect system of

Incandescent Electric Lighting/ at prices which insure a profitable investment to the purchaser,

Incandescent Lamps and Appliances for Incandescent Lighting,
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COThis company also manufacture Electric Motors of all sizes for the transmission
of power. Plans and estimates furnished for all kinds of Arc and

Incandescent Lighting.

THE THOMSON-HOUSTON ELECTRIC CO.,
<«« offices:

Eastern, 178 Devonshire St., BOSTON. Western, Pullman Building, CHICAGO, ILL.
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AMERICAN SYSTEM
OF-

^LECTRIC ^ JylGHTING
(WOOD'S PATENTS), Owned and Manufaotuied by the

f\[V[(^rkaY) El^(;tri(; [T[ai)uf(^. ^0.

18 CoRTLANDT Street. NEW YORK.

For Simplicity of Construction, Steadiness and Purity of Light, Perfection of Automatic Regulation, Economy

of Power in Operation, Freedom from getting out of Order, and Absolute Safety

of Armatures from Burning,

THE AlMERICiLrT DYUJLlMtO HiLS ITO EQTJJLL

INTENDING PURCHASERS,
Whether for Isolated Plants or Central Station use, desiring to investigate the merits of the AMERICAN

SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS,

American Electric Manufacturing Co.,

18 Cortlandt Street, NEW YORK.
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REYNOLDS' IM PROVED CORLISS.
THE IDEAL ENGINE FOR ELECTRIC LIGHT WORK.

LlnGqualGd far CIdbe REoulatinn
AXD

ECONOMY OF FUEL.

Write for our Catalogue and Circular

giving Ixist of Users.

-SOLE BUILDERS-

We refer to the followiag electric light plants now using the Reynolds' Corliss:

Brush Electric Light and Power Co., Cleveland, O.
Edison Electric Light and Power Co., Boctford, 111.

Syracuse Electric Light Co , Syracuse, N. Y.
Louisiana Electric Light and Power Co., New Orleans, La,, three enginee.
Badger Illuminating Co., Milwaukee. Wis., two engines.
West Side Power Co., Minneapolis, Minn., four engines.
Louisville Electric Light Co., Louisville, Ky.
La Crosse Brush Electric Light and Power Co., La Crosse. Wis.
C, M. &St. P. R. R., Milwaukee, Wis.
Menominee Mining Co., Iron Mountain, Mich.
West Hotel, Minneapolis, Minn.
Plankinion House, Milwaukee, Wis.
N. W, Mutual Life Insurance Co., Milwaukee, Wis.
J V. Farwell & Co., Chicago, 111.

Chas. H. Slack, Chicago, III.

Mandei Brothers, Chicago, HI.

C. Boetcher, Leadville, Col,
Omah:i Thomson-Houston Electric Light Co., Omaha, Neh.
Thomson-Houston Electric Co., Racine, Wis.
Sioux Falls Electric Light and Power Co., Sioux Falls. Dakota.
Electric and Water Supply Co., KeillsviUe, Wis

EDW. P. ALLIS & CO., Reliance Works, Milwaukee, Wis.
CHICAGO BRANCH: 48 South Canal Street.

Forest City Electric Works,
MANUFACTURERS OF

Cleveland's Electric Light Cut-outs,

GANG SWITCHES, FROM 5 TO 40 AMPORES. ^^<
Quick Make and Break Uncontrolled by the Handle.

Correspondence Solicited with Electric Light Companies.

W. B. CLEVELAND, proprietor,

26 S. Water Street, CLEVELAND, O.

FAEADAY CAHBON COMPANY, LIMITED
CAPjVCIT^i^, 1,000,000 CAIiBONS IVIOrVTHLY.

QUALITY GUARANTEED EQUAL TO ANY IN THE MARKET.

LOW PRICE, LIBERAL DISCOUNT ON LARGE ORDERS. CORRESPONDENCE SOLICITED.

PITXSBXJRG-H, PA.

NEW ^ YORK ^ SAFETY STEAM * POWER ^ CO.
BUILDERS OF HIGn GBADE SELF-CONTAIK ED

AUTOMATIC

Qjt - Off E;r}(5i9es,

SPECIALLY ADAPTED FOB RUNNIKG

iLECTRIC -^ ilGHTS

And other duty requiring close

regulation of speed.

ADVANTAGES :

Great strength without excessive weight.

Small space required.

Simplicity of construction.

Accessibility of all parts.

ESTIMATES CHEERFULLY FURNISHED.

"WeBtern Office and Warerooms:

64 & 66 i. iA]^;iL ix.,

CHICAGO., ILLS -
WM. A. HAMMETT, Mgr.
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^LECTRIC lylGHT

•

—

Supplies—m

REELS OF ISO LBS. COILS OF 50 LBS.

VV E make a specialty of furnishing Magnet Wire of an exact outside diameter,

and any orders sent us, giving diameter of bare wire and outside diameter in

thousandths of an inch, will be filled precisely as specified.

yi?^ ^I^ctri(;al ^^pply (^0.

factories: ansonia, conn.

No. 171 RANDOLPH STREET, CHICAGO.

17 Dey Street, NEW YORK.
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THE WESTERN
ELECTRIC COMPANY'S

SYSTEM FORiy?r(;Jyi(5l7ti[?^ |s perfect in Every petail

Incandescent Lamps, if required, may be run practically and

economically on the same circuits with our Arc Lamps.

A NEW EDITION OF OUR ILLUSTRATED GENERAL CATALOGUE IS READY FOR DISTRIBUTION.

SEND FOB A COPY.

Western Electric Company,

CHICAGO. NEW YORK. LONDON. ANTWERP.
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Method of Making a Cable.

Whiz-z-z—bur-r-r—clatter-r-r—buz-z-z! These
were the only distinguishable sounds that greeted

the Western Electrician representative as he

was ushered into the insulating room of the

Western Electric company, Chicago, bound on

seeing a telephone cable pass through all the

processes of manufacture from the bare copper

wire to the reel on which a huge cable had

been shipped away as he entered the factory.

Amid the clatter of this insulating room it is

well-nigh useless to attempt to listen to explana-

tions and the eyes must convey the information

to the brain. We will watch the process of making
what is known to the trade as a twenty-five wire

cable. The naked copper wire is brought on a

reel to a winding machine. This is the machine

that prevents the questions that would otherwise

be asked—not that any one machine is particu-

larly noisy, but one machine in conjunction with

a hundred others succeeds in creating a second

Babel. In an adjoining room are the braiding

machines which serve the same purpose as the

winding machines, differing, however, in the

character of the work they turn out. In the case

of the winding machines the covering of cotton

or jute is wound round the wire, and in the case of

the braiding machines, the covering is braided

about a wire as a core. To those unaccustomed
to a braider the sight is a novel one. The parts

of the machine carrying the thread follow such

serpentine courses, flash in and out, double on

their own courses and engage in such convolutions

that the uninitiated stranger awaits with abated

breath the moment when the machine will twist

itself into such knots that there will be a general

smashing on all sides. The catastrophe does not

occur. Now and then a thread breaks; the girl in

charge who has been coolly eyeing the stranger,

calmly halts the crazily whirling machine, as

calmly reunites the ends of the thread and starts

the machine in its whirligig course again. But
it is through the winding machines that the bare

copper wire passes until from one end to the

other it is covered with its cotton or jute

dress. As fast as it is dressed—so to speak— it

is wound on a reel to await the next step in the

process. Twenty-five of these wires are covered

or insulated, as the technical term is, and then

the whole twenty-five are bound together and
covered in the same way as the first wire. At the

conclusion of this step in the manufacture, the

cable, for that name can be given it now, re-

sembles a rope. The cable then goes to another

part of the building where it enters a huge oven
and is thoroughly dried in order to get rid of

that bane of a good cable—moisture. After an
exposure of about twelve hours to a heat of

about 180 degrees Fahrenheit, the cable is ready

for its bath of paraffine, the purpose of which is

to exclude any moisture that might tend to work
back into the cable at any spot. Into a large iron

tank partially filled with melted paraffine which,

so far as appearance goes, resembles water, the

cable is placed, and it receives a thorough soak-

ing. When the melted paraffine has penetrated

every pore of the cable, the latter is replaced in

the oven for another hot air bath, but the ends
of the cable are brought through perforations in

the side of the oven, for a purpose to be explained,

leaving the coil on trucks on the oven floor. This
cable, may be several thousand feet long, is to be
drawn through a lead pipe, which, by the way, is of

special composition for this purpose. The lead

pipe is made in lengths of r25 feet or more, and the

casual visitor may puzzle his brain sometime be-
fore arriving at the method by which that cable is

to be drawn through that pipe. The lengths of

pipe are laid side by side on the floor of the

room in which these operations are carried on.

The ends of the pipe are not soldered together

and up to this point we have a continuous cable,

and a number of pieces of lead pipe whose aggre-

gate length is the same as that of the cable. The
next step in the process is an exceedingly simple

one, and yet leads the way to the solution of

what looked like a complex problem. One of the

employes takes a wad of cotton and attaches to

it a fine, light, but strong string, which in turn

is connected with a rope, and that in its turn to

one end of the cable which is still in the oven.

The wad of cotton is inserted in the end of one of

the lengths of pipe, a small air pump is attached

to the other end, a handle is worked and as the

air in front of the cotton is exhausted, the

atmospheric pressure behind forces it through
the pipe in a flash — or to be less technical,- the

cotton with its string attached is "sucked"
through the pipe. The rope is drawn through
the pipe and after it follows the cable. While
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the rope is going through the first length, the

cotton and string are put through the second

length of pipe, and by the time the cable is on

its way through the first length, the cotton and
string are in the third length of pipe, and the

rope started on the second length. When the

cable is through the first length of pipe it follows

the rope and thread all the way through the

other lengths. The joints in the pipe are then

soldered making the pipe with its core of cable

continuous for the desired length.

Again another paraffine bath. But this time

the melted paraffine is forced into the pipe, under

a carbonic acid gas pressure of from 80 pounds
to 140 pounds. The cable is once more treated

to _a hot air bath, and is then wound on a reel

and tested, and the wires at either end are so

marked with tags as to be readily identified.

These cables are used aerially or underground
or for submarine purposes. When one of the.se

cables is used aerially, it is with the idea of car-

rying a number of wires within a small compass,
thus doing away with obstruction to light, and
not overloading the poles that support the wires.

Aerial cables are generally swung from a wire

that carries the cable and saves the latter from
pulling apart from its own weight. Underground
cables are designed to get rid of the annoyance
of wires strung on poles, while submarine cables

are used for crossing bodies of water where wires

strung above the surface would be inadmissible.

Submarine cables are sometimes armored, that is,

are wrapped with a heavy wire to secure im-

munity from damage by chafing on rocks or hav-

ing anchors of vessels dragged across them.

The illustrations given herewith will serve to

give a clearer idea of the subject matter. The
group of cuts showing the cross-sections of cables

exhibit the different kinds of cables manufac-
tured at the establishment visited. Fig. 3 shows
an aerial cable with its insulation of paraffine

and the sheath of lead pipe
;
Fig. 4 differs from

Fig. 3 in its armor of wire to protect it from in-

jury; Fig. 5 is another form of aerial telephone

cable with an induction wire through the center;

Fig. 6 shows the induction wire, the copper con-'

ducting wires, the insulation of cotton or jute,

the paraffine insulation, the sheath of lead pipe

and finally the armor of wire; Fig. 7 shows a

telegraph cable which is used under water or

underground and also shows the characteristics

of other cables already described of the paraffine

insulation, the sheath and the armor. Fig. , 2

illustrates the hanger used to support aerial tele-

phone cables, while Fig. 1 shows the terminal to

a cable.

Ignition of Fuel by Electricity.

At the convention of the Master Mechanics'
association last month, Mr. Ettinger, of the com-
mittee on " Locomotive Preparation," read the

appended communication from M. J. Leonard,
superintendent of telegraph, at Richmond, Va.

Mr. Ettinger e.xplained that, in connection with

the subject of firing up locomotives, he had
inaugurated a series of questions to several elec-

tricians, asking whether it would not be practica-

ble to do away with the use of wood entirely, and
either use some form of electrical current or pe-

troleum gas. Mr. Leonard replied ;

" Referring to your inquiry of a few days ago
upon the practicability of utilizing electricity for

the purpose of starting the fires of locomotive

engines in round-houses, I beg to say that after

some consideration of the subject it appears to

me as being entirely feasible at any place where
electricity is now used for lighting purposes. By
attaching flexible wires to the main circuits in

such a manner as to render it portable, I think

that a simple apparatus could be devised in such

a manner as to- heat to combustion within a few
minutes enough fire to enable a blower to be

turned on and the fire forced enough to generate

steam, which would be an improvement in time

and expense on the present method of using

waste and wood.
" To prove the practicability of this idea, I

would call attention to the fact that the Cowles
Electric Smelting & Aluminum company have for

the past two or three years been producing alu-

minum and its alloys in the electric furnace at

Lockport, N. Y., and Cleveland, O. This has
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been done by passing a current of electricity of

large quantity and small pressure through carbon

electrodes three inches in diameter to thirty

inches long. This current is sufficient to melt

18 lbs. copper, 14 lbs. aluminum, oxide and
several pounds of charcoal, forming a bright and
crystalline metal in one hour. If, therefore, so

refractory a substace as corundum, as well as

solid copper, can be melted in one hour, it seems
to me, there should not be much more difficulty

in inducing the combustion of coal with the elec-

tric current in at least one-tenth of the time.

"I have been so busy since you brought the

subject up that I have been unable to think the mat-

ter over as much as I would like with reference to

the best form of apparatus for this purpose. I

have no hesitation, however, in saying that the

most economical results would be obtained from
the low tension or large quantity (incandescent

lamp) current, besides being much safer to han-

dle than the high tension (or arc light) current.

At the same time, as there are very few railroad

shops supplied with the incandescent electric

lamps, the arc lamp seeming to have the prefer-

ence, it would be interesting to consider under
what conditions the arc lamp current could be
used.

" I. It should be rendered perfectly safe by
being heavily insulated to prevent short circuiting

through the person handling it

" 2. It should be fitted with flexible wires so

as to reach any part of the roundhouse. And
"3. It should be small enough to readily pass

in and out of the furnace door.
" These it seems to me are the most essential

qualities that such an apparatus should possess,

and I believe can be readily combined by the

use of a V shaped frame with three pairs of car-

bons connected in series and switch placed high

enough on the two conductors to cut off the cur-

rent from that part of the apparatus likely to be
handled. Of course it would be necessary to

properly insulate the carbons, the first charge of

coal, and the apparatus itself from the end of the

boiler in order to prevent the loss of current to

and through the ground. This could be done
by using a plate of say slate or asbestos for the

base of apparatus, long enough to hold the coal

to be ignited. With such an apparatus as this I

have no doubt satisfactory results can be ob-

tained, and thus lead to the utilization of elec-

tricity in a new field of work."

Chicago's Electric Light Plant.

The specifications for the electric light plant

to be used in Chicago for lighting the bridges
and viaducts of the river from Halsted street

bridge on the north branch to Halsted bridge on
the south branch and on the main river east to

Rush street have just been completed by City-

electrician Barrett. Bids will be received at the

office of the commissioner of public works, Chi-
cago, at II o'clock A. M. July 30th. Bidders
will be required to furnish a certified check for

$1,000 or satisfactory bond for the same amount
guaranteeing faithful performance of the con-
tract. The dynamos shall have capacity to

operate one hundred double carbon full arc

lamps over a circuit of ten miles. Dynamos are

to be mounted on adjustable base with belt tight-

ening apparatus. Each dynamo is to be pro
vided with approved lighting arresters. Each
dynamo is to be provided with an automatic cur-

rent regulator to fully govern the current and
arranged so that the steam power required will

be in proportion to the number of lamps in opera-
tion.

Ammeters are to be furnished with each
dynamo. The lamps are to be double full arc
of nominally 2,000 candle power each. All lamps
are to be weather proof or provided with suitable

hoods. The globes are to be quarter-ground.
Fixtures to place the lamps on lamp posts where
directed will also be furnished, and they must be
placed in such a manner as not to interfere with
the use of posts for gas lighting. Suitable fix-

tures must also be provided for suspending lamps
on the viaducts as may be required. A switch
board is to be provided of suitable size and ar-

ranged so that a circuit from one dynamo may
be changed to any other dynamo while in opera-
tion without opening the circuit, or so that any
one dynamo may be changed from one circuit to

another without opening the circuit. Bidders

will give the current required for each lamp in

amperes and volts.

'i'he plant shall be placed in the basement of

the building at the location noted above, and
cables shall be brought from the switch board to

the street line, thence underground across Clin-

ton street to north wall of Washington street

tunnel, thence along wall to light shaft, thence

through light shaft to dock line elevation on both

Fig. -Method of Making

sides of the river. Cables are to be dropped into

the river and suspended below frost line so that

they may be removed readily should it be found
necessary in case of dredging or repairs to line

of docks. The cables are to be brought up on
the bridge abutments and protected in extra iron

pipe from below frost line to at least ten feet

above sidewalk. Where cables go underground
and along the wall of tunnel they must be in-

cased in iron pipe. All cables to be furnished

shall be iron armored. All cable conductors are

to be of a size equal to No. 5 B. & S. gauge. In

running a circuit from abutment to viaduct and
return No. 5 underwriters' wire insulated, or

other equally good insulation and conductivity,

mav be used. Insulation of cables to be guar-

FiG. 5-
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anteed to be not less than 500 megohms. Where
a street intervenes between bridges and viaducts

armored cable or insulated wire in iron pipe

may be used under the sidewalk space.

Bidders are to furnish a sample of the cable

they propose to furnish. They will estimate on
furnishing the armored cable required, including

all labor, per mile. In all respects estimates are

to include everything to make the plant com-

plete in every respect, including the services of

an expert for at least thirty days after starting

up.

The steam plant to be used in connection with

the electric light plant will consist of a steel

boiler 72' x 18 feet, containing 66 four-inch tubes,

and an automatic engine that will yield 125 horse

power at one-fourth cut-off and 80 pounds steam
pressure.

American Institute Electrical Exhibition.

Application blanks for space for the display

of electrical appliances at the American Insti-

tute Electrical exhibition, to be held in New
York City, September 28th to December 3d,

next, are now being sent out by the secretary,

Joseph P. Wetzler. The office of the secretary

is at room 175 Potter building, and the exhibition

buildings are on 2d and 3d avenues, between 63d
and 64th streets.

The classification of the electrical exhibition

shows six sections as follows:

Section I. — Production of Electricity, i.

Dynamo and magneto-electric machines. 2. Prim-
ary batteries. 3. Thermo-electro apparatus. 4.

Static electric apparatus.

Sec. II.

—

Apparatus Requiri7ig Powerful Cur-
rents. I. Electric motors and transmission of

power. 2. Electric railways. 3. Storage bat-

teries. 4. Electric illumination. 5. Electro metal-

lurgy and electro-chemistry. 6. Miscellaneous
application of powerful currents.

Sec. III.

—

Apparatus Requiring Comparatively

Weak Currents, i. Fire and burglar alarms,

annunciators, watchmen's time detectors, electric

bells, etc. 2. Electric telegraphs, telephones,

microphones, photophones and radiophones, and
other apparatus for electrical communication. 3.

Electric registering and signaling apparatus.

4. Application of electricity to the mechanic
arts. 5. Applications of electricity to heating

and ventilation. 6. Electric clocks and time

telegraphs. 7. Electric medical apparatus of all

descriptions. 8. Application of electricity to

writing and printing, g. Electrical toys. 10.

Miscellaneous applications of small currents.

Sec. IV. — jilectric Conductors, i. Electric

light and power conductors. 2. Telegraph and
telephone wires and cables. 3. Insulating ma-
terials, electrical joints and connections. 4.

Electric underground wire systems.

Sec. V. — Electrical Measuring Apparatus.

I. Voltmeters and ammeters. 2. Galvanometers,
rheostats, etc. 3. Condensers, switches, keys, etc.

Sec. VI.— I. Historical and miscellaneous
exhibits. 2. Educational and bibliographical.

In addition to a general committee, special

committees have been appointed on' finance,

space,transportation, electrical installation, enter-

tainment, exhibit, correspondence and publica-

tion, and historical apparatus.

A Time System for Railways.

One of the exhibits at the National Educa-
tional exposition just closed attracted consider-

able interest among the many delegates attending,

and the general verdict seemed to be that it

should be adopted in every school building

throughout the land. We refer to the system of

synchronous time, consisting of a number of self-

winding clocks connected with a large regulator

or rriaster clock by a small wire that every hour
conveyed an electric impulse to every clock in

the circuit, setting the hands correct with itself

should any of the smaller clocks have gained or

lost time during the hour. This system is also

peculiarly adapted to railways, giving the same
time at every station on an entire line once
every twenty-four hours and showing the agent
at every station how many seconds his clock has

gained or lost, thus enabling him to regulate it

with the master clock in the general office of the

road. Were this system adopted by railway com-
panies generally fewer accidents would happen
and there would be no excuse for an employe's
watch being off time, as now often occurs, and
the companies would set an example in furnishing

a reliable system of time that the trainmen and
other employees would not be slow to follow.

The National Telephone association has de-

cided to hold its meeting at Pittsburgh, com-
mencing September 26th.
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The Bidwell Conduit System.

The feasibility and pracucability of electricity

for the propulsion of street railway cars lias been

thoroughlv demonstrated and is no longer in

doubt. Its application for this purpose has been

a subject of study and experiment for many
years, resulting in a good degree of perfection

;

sufficiently so as to make its use in this connec-

tion more economical and more desirable than

any other motive power. It is noiseless, gives

any desired speed, admits of cars being run in

opposite directions upon the same track, or

changing the direction of a car at any point on

the line by simply reversing the current switch.

In every town or city where there is popula-

tion enough to warrant the operation of a street

railway, electricity is being used for lighting pur-

poses. With the Bidwell system of conduit ap-

pliance the same current can be used for lighting

and for motive power on the cars, thereby saving

in the establishment of plants for source power
and in the conveyance of the electrical currents.

The construction under this sy.stem is shown
in the accompanying engraving, which represents

a transverse section, and consists of the conduit

placed between the rails and beneath the

surface, six inches wide and eight inches

deep, with a slot or space five-eighths of

an inch wide at the surface, running par-

allel with an opening into the conduit.

A represents the cross tie upon which
the conductor is placed, NN the pavement;

B B angle braces ; C lower conduit case
;

D D upper conduit case ; E E stay rods.

The electrical conductors G G are con-

cave and suspended under the surface

plates D D, but properly insulated from
them by the insulating wood H H. Thus
suspended the conductors are placed in a

position of perfect security from interfer-

ence in any manner whatever, and thereby

insure an undisturbed and undiminished
current. The electrical contact between
the conductors and the motor on the car

is had by means of the arm I, supported ! ij

by the adjusting spring M, which sets in a

case in the bottom frame of the car. The
arm projects down through the slot into

the conduit, and holds in place the contact

wheels J J, which run in the concavity of

the suspended conductors G G. The
spring alludetl to above, and the knuckle
joint L, adjust and provide for the motion
of the car, thus guaranteeing perfect and f^^
constant electrical contact without spark-
ing. Both currents, outgoing and return, k "i"

are provided for bj' the two conductors,
and pass through the arm connection, which is so

insulated that they are perfectly separated.

It will be noticed in this connection that one
object and aim has been to thoroughly protect
the electric current from interference in any man-
ner, and for a perfect contact and connection
between the conductors and the car motor.
Electrical currents exposed to storms of snow,
sleet or rain, lose largely by such exposure. In
the Bidwell conduit system no interference of

this kind can be had with the electrical conduc-
tors, suspended as they are under a projection,

hence no loss of current is possible. The cur-
rents being below the surface are rendered harm-
less, as no direct contact can be had with them
by surface traffic. Provisions are made for keep-
ing the conduits clean by an arrangement of

brushes connected with the car, sweeping the ac-

cumulations, which are slight, into the catch-
basins provided therefor. In fact, every detail

has been attended to and perfected by experience
and covered by numerous letters patent.

The Bidwell Electric Railway & Manufactur-
ing company, of Chicago, 111., is prepared to

contract for the construction and proper equip-
ment of street railways by this conduit system.
A representative of the Western Electri-

cian was a member of a party that tested the
efficiency of this system on an experimental road
at the foot of Madison street, Chicago. The car
actuated by a motor, which in turn received the
current from the conductors in the conduit,
moved readily and easily at grade and just as
easily mounted a grade of one foot in ten. At
all times the car was under the most perfect con-
trol. It was started or stopped on the up and
down grade instantaneously and without jar.

The car can be heated and lighted by the current
and the same conductors thatrtransmit the elec-

trical current to the car can be used to conduct
it for lighting either streets or residences.

Telephone Siren.

At the last meeting of the Berlin Electrical

society. Professor Karsten described his tele-

phone siren. The instrument consists of a disc,

to the face of which are fastened radially small

steel bar magnets. This disc is revolved by clock
work, and the pole of an ordinary Bell telephone,

with diaphragm removed, is presented to the rim
of the disc. The rapid passage of magnet poles

induces currents in the telephone, and a musical
note is produced in a telephone receiver con-
nected with the siren. If all the magnets pre-

sent the same polarity outwards, the number of

complete waves produced during one revolution

of the disc equals the number of magnets ; if,

however, the magnets are placed with alternating

polarity, the number of complete waves is half

that of the magnets, but the waves are stronger.

In this case the tone heard in the receiver is the

lower octave of the tone in the former case. It

ordinarily placed on a car, but owing to the heavy
grades in Madison avenue, some of which are 7

per cent., it was deemed advisable to place two
motors on the car on which experiments were
made. These motors are so arranged that they
can be used separately or together. On level or

ordinary grades one motor is said to be sufficient

even with the heaviest load. The motor is con-
trolled in its operation by a regulator which runs
from the motor to either end of the car, and
which is worked by a crank which the driver
holds in his left hand. This crank is inserted in-

to a small box in the shape of a dial with figures

and letters on it, which indicate to the driver the

rate of speed, how to start the car, and the like.

The driver has only one crank to run the car

with.

Beside the box is a switch which enables the

driver to draw at will upon the energy stored in

the batteries. The batteries are so arranged that

the regulator can be used to draw from them in

an instant, if necessary, as much energy as they
would ordinarily expend in several minutes. This
is done where a sharp curve is to be rounded or

a start is to be made on a heavy grade, or in

winter when the track is slippery. This is

effected by the driver turning the switch at

the side of his regulator which throws his

batteries into series, thus giving him the

highest electro-motive force attainable.

This gives the mass to be moved an impact
similar to that given by a cannon ball.

When on the other hand a strong current is

required in order to secure a high rate of

speed, the driver, by turning his switch in

an opposite direction from that above de-

scribed, throws his batteries in parallel.

In this way the two currents from each side

of the car make, as it were, one stream of

electrical energy of double the volume
whichprevailed when the batteries were in

series.

All this is so simple that the most un-

skilled hand can safely be intrusted to run

the car after receiving proper instructions.

It is said that a car can be run by this

motor at a cost of $4.10 a day, while the

cost of running a car by horse-power is

$7.50. The car experimented with ran

along with an easy, steady motion and at

times attained a speed of twelve miles an

hour. It was stopped and started with less

of the jar and jerk than the ordinary street-

car. It was stopped on some of the sharp-

est curves and heaviest grades on the road

and started again with ease.

is also possible to arrange other combinations
;

for instance, if the poles are placed in the succes-

sion N N S, N N S, etc., the tone heard is the

fifth of the former. Professor Karsten has found

that this combination gives tones most readily

distinguished by the human ear, and he recom-

mends it where this apparatus is to be employed
for the measurement of resistances by the use of

a telephone instead of the galvanometer in bridge

tests. He finds that the sound given by the siren

is more easily distinguished from accidental

noises which often accompany the employment
of the usual make and break arrangement. By
combining the siren with an anemometer it is

possible to tell the strength of the wind from the

tone produced in the receiver.

Electric Street Cars.

For several days experiments have been made
on the Fourth avenue street railroad with a car

propelled by an electric motot says the New
York Trilmiic ; The car resembles in appear-

ance an ordinary street-car with the horses

removed, has a large unincumbered platform at

each end, and can be run in either direction

without being turned around. The energy to

run the cars is obtained from Julien storage bat-

teries, which are inserted from the outside through

panels of the car and are placed under the seats.

When in position they are not visible from any

part of the car. Upon being pushed into place

these batteries make automatic connection with

the wires which lead from them to the motor.

The two motors, of seven mechanical horse-

power each, are placed on each axle of the car.

They are small and occupy little space.

Under the Julien system only one motor is

Electric Light Stations In Paris. 1

Some large and comprehensive schemes for

the extension of the existing central electric light

stations at Paris, and the establishment of two
new ones, have fallen through, the reason being

a disagreement between the town council and the

Edison company. Hitherto the fitting up of the

electric light on the consumers' premises has been
carried out by the Edison company ; but the

town council wanted to secure to consumers the

right of having their installations fitted up by
third parties, the electric light company to super-

vise and pass the work, for which they were to be

paid at the rate of 10 per cent, on the cost, whilst

the supervision for work done for the munici-

pality would only be paid at 5 per cent, on the

cost. To these innovations the Edison company
would not agree, and the negotiations were thus

brought to a close. The central stations under

the management of the town will now be in-

creased so as to furnish current for 40,000 glow
lamps. Experience has shown that out of the

total number of lamps fixed only two-thirds are

ever lighted simultaneously, and therefore the

enlarged stations will be able to serve a district

containing 60,000 lamps.

An old lady, whose ideas of the electric cur-

rent are a trifle vague, accosted a telegraph-pole

climber, as he sunk his spurs into the wood.

'^Mister, are you goin'up?" "Yes." "Well,

if there's a telegraph message from my son

Johnny up there, just drop it down, will ye?

I'm expectin' of him home."

—

Golden Days.

The Electric club of New York has been in-

corporated.
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Theory of Telephone Cables.
By W. R. Patterson.

Part i.

The factors which affect telephonic transmis-

sion over long lines, such as are necessarily used

for ordinary commercial purposes, are so com-
plex and are varied so by the continually changing
conditions of line, instruments and users, that no
simple formula will be found to give a general

solution of the problem.

The formula that makes the speed of working
vary as the total resistance times the total ca-

pacity of the circuit is not a general expression,

but was calculated for and has been demonstrated

by telegraphic work on ocean cables. The cal-

culations of Dr. Wietlisbach on the transmission

of vowel sounds and musical notes have not, as

far as I am aware, been sufficiently demonstrated
under the varying conditions of telephone circuits.

Granting, however, the application of the form-
ula to such transmission, the inference that general

telephonic transmission is affected by these two
factors only, is one that is not warranted by theory

or experience.

In telegraphic work over ocean cables we have,

comparatively, a very simple condition of affairs :

A conductor of uniform conductivity and capacity

and uniformly high insulation, surrounded by a

uniform no-resistance ground and free from all

outside disturbances ; a method of transmission

in which the only element to be considered is the

fact that "time is money". If it is possible to

transmit twenty words per minute there is no rea-

son why we should desire to send fort)', except
that by this means we can double the income.

If for any reason the conditions of the circuit

are changed so as to prevent the transmission of

forty, the line is not useless, but we go back to the

twenty rate with no detriment to anything except
the income.

But telephonically we have no control over the

time factor ; we can not avoid the difficulty by
talking slower or altering the pitch except within

very narrow limits. The number of vibrations

per second is the fixed quantity ; the line either

works' or it does not— there is no half-speed

about it.

Given fixed conditions of circuit or of current

and the necessary conditions of the other, to ob-

tain a desired result are comparatively easy to

determine. But given a circuit changeable in

all its elements at the will of the central office

operator and a current changeable with every
word, tone or inflection of the speaker, and the

equation is made up entirely of unknown quanti-

ties ; and these are the conditions of telephonic

transmission.

The telephone circuit is not a fixed quantity
and has no factors which are fixed, either in their

relative or absolute value. It is the combination
of any two lines leading into a central office. It

may be and generally is composed of part cable

and part over-head line, the relative extent and
position of which may change with every combi-
nation. The cable is not the simple uniform af-

fair used in ocean telegraphy, but is a group of

approximately parallel insulated conductors in

closed in a common ground sheath. The instru-

ments used can not be permanently adjusted to

give the best results on circuits which are never
alike and may vary from a few hundred feet to a

hundred miles in length. The instruments may
not be of the best and may not be in good order.

The lines may not be in good condition and the

users may not be experts. All these conditions
of circuit and apparatus have to be met, with
margin enough to work, except in case of very
serious defects.

In the case of continuous musical sounds the
current while different from a continuous current
is at least symmetrical; the condition of things in

the circuit is the same at any and all periods of
time during which the current is vibrating at any
given rate, and this is much more than the time
during which it is changing from one to another.
But it is the very want of uniformity, symmetry
and continuity in the undulations of the current
which is at once the cause and effect of tele-

phonic transmission. We are not more interested
in the transmission of a continuous a or e sound
than in the transmission of that which enables us
to distinguish between c, c, g, d, t. While the
more time is occupied in the transmission of the
vowel sounds, the transmission of the consonant

sounds is what renders the conversation intel-

ligible. In longdistance telegraphy all obstacles

in the way of the current tend to make the differ-

ence between the maximum and minimum points

less abrupt and distinct, necessitating only a

slower transmission and a more delicate adjust-

ment of the receiving apparatus. In continuous

musical sounds the only effect is a gradual weak-
ening of the sound so that it is finally rendered
inaudible. The e sound does not become an a

sound or change its pitch; it simply fades out

and we fail to hear it. But with the telephone

we may lose the distinction between the (/ and /

sounds while the c sound only loses volume.

We can render a conversation unintelligible in

three ways: By reducing the volume of sound
till we fail to hear it all, while such faint sounds
as we do hear may be perfectly distinct; by des-

troying the clearness of the sound, while not

affecting its loudness; and by confusing the

sounds with others from outside sources. It is

true that this interference from outside currents

may destroy the efficiency of any electric trans-

mission. But a telephonic current is the most
easily affected and may be entirely overcome by
currents which would at most require but a

change in adjustment in other cases. No in-

creased loudness will compensate for lack of

distinctness and no distinctness will compensate
for loss of volume except within narrow limits.

I do not claim it is established beyond all

question, but from observation I am led to think

that it is a good working hypothesis that resis-

tance affects principally the loudness, and capaci-

ty the distinctness of the sounds, and that one
is not in its effects an equivalent of the other.

To make the matter plainer, I will tabulate and
classify the principal obstacles to telephonic

work, placing in vertical columns under the

heads of "loudness" and "clearness" those

factors which I think have predominating effects

in those directions; and arranging in three classes

those which (i) are unavoidable; which (2) should

be reduced to a minimum, and (3), those which
can and should be entirely removed, but which
we know often exist

:

ship or material, a great part of our difficulty

would be overcome. High insulation is, tele-

phonically, a necessary evil. In class (i) there

is no doubt that resistance and capacity are the

principal factors, but it is not probable that the

factor of self-induction could be ignored as is

usually assumed. Where the current is continu-

ally changing and its duration with any uniform-
ity is so short compared with the time when it is

changing the effect of self-induction must be
appreciable. It is only when the current is

changing that it would be felt, but this current is

made of continuous changes.

Casualties by Lightning.

At Mt, Pleasant, sixty miles from Nashville,

Tenn., on the 12th inst., nine colored persons
who were mourners at a funeral, sought shelter

under a huge oak tree from a thunder shower.

Lightning struck the tree and killed the nine.

At Cardsville, Ky., July 12th, three men were
caught in a thunder shower while driving. They
stopped to adjust the harness, when lightning

struck and instantly killed two of them.
At Opelika, Ala., July 12th, a family stood on

a veranda watching the brilliant electric display

of a storm. They were struck by lightning, two
children were instantly killed and the mother and
another child so paralyzed that it was thought
they would not recover.

Near Columbia, S. C, July 15th, while a family

was at dinner the house was struck by lightning.

The father and one child were instantly killed

and the mother and three other children so

shocked that it was thought they would not sur-

vive.

At Middleton, N. Y., July 15th, a boy while

working in a hay field, was struck by lightning.

The charge made a hole through the crown of

the lads 'straw hat, and then divided, passing down
to the earth on either side, ripping open one leg

of his trousers, and on the other side tearing the

shoe from his foot. He was unconscious for

about an hour, but next morning had almost en-

tirely recovered.

LOUDNESS. CLE.'VRNESS.

Unavoidable and must be taken

into account in every case.

Sometimes present. Should be
reduced to a minimum.

Removable and should never be
found except temporarily from
accident.

Kind of Apparatus used.

Personal Equation.

Capacity,

Self-induction,

Secondary Induction
Induced Currents, from
other Circuits.

Faults of Operators.

Escape to Electro-mag-
nets and iron wire in circuit.

Resistance of

conductor.

Escape from

Faults of Apparatus.

Resistance of joints Common Grounds.
and grounds. Extraneous Noises.

In discussing these factors we can dismiss the

third and second classes briefly. Where possible

they should be removed, and, if unavoidable,

should be reduced to a minimum. That any one

or all of these factors often exist is a fact too

well known to need argument. It is possible to

get a circuit free from all for a laboratory experi-

ment, but in practice we must have sufficient

margin to give satisfactory service with consid-

erable disturbance from one or all. With refer-

ence to the effect of escape from and to the

circuit, Dr. Wietlisbach says his formula requires

the insulation to be perfect—at least 1,000 meg-
ohms per kilometer. In circuits composed of

aerial cables, this insulation can never be secured

in hot weather, and if there are pole lines in the

circuit it can not be secured in wet weather.

An insulation of i,ooo megohms per kilometer,

or, say, 1,600 per inile throughout can never be
maintained in the combination circuits in use in

our large cities; and the question of escape, out-

side its effect upon the capacity factor, is always
a serious one, however high may be the mileage
insulation of the cable.

I will not stop to discuss the question of what
is the best insulation resistance to obtain the best

telephonic results, except to say that if we had
an unchanging insulating substance of low spec-

ific resistance so that low insulation in a cable

would not invariably mean a defect of workman-'

At Palestine, Tex., July 8th, a gentleman and
lady sought shelter during a storm under a large

tree. After the storm subsided they were found
dead from a stroke of lightning. The charge
had struck the man on the back of the head and
stripped the clothing and flesh to the heels. The
lady was burned from the breast the full length

of the body down to the feet. Both bodies were
blackened and disfigured.

At Mount Olivet, near Lebanon, Tenn., July
14th, lightning struck a church and knocked
senseless every one of the hundred worshipers
present.

At Reading, Penn., a man was killed by light-

ning July i8th.

Six campers at Grand Pond, six miles from
Scranton, July iSth, were badly burned by light-

ning, which struck their tent.

Says " Carp " the Cleveland Leader correspon-
dent: "The electric light is, by the way,' much
more extensively used in the west than in the

east. I have not stopped at one hotel, savfe at

Findlay, where natural gas is used, that I have
not found its office, parlors and bed rooms lighted

by electricity. The wire loop Edison burner is

most common, and I understand it is largely in

private use in the smaller towns.
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Electrical Problems.

In Fig. I, a, b, c, and </are condensers. £ is

a battery. The battery has an E. M. F. of 100

volts. For convenience we will say that the

condenser a has a capacity of two farads, and
i, c, li have ten farads each, as marked. The
connecting wires have practically no resistance.

J? is a resistance of 100 ohms, which limits the

rate of flow or volume of current when charging

and discharging to one ampere over the connect-

insr wire between condensers b and c.

-^ tljl^l i-

- B
JOO V0U3

Fig

Queries: i. Will condensers/', c, and r/ contain

the same charge as ir, when a is fully charged ?

2. Will the potentials then be the same in all ?

If not, what is the potential on each one ?

3. Will the rate of flow when charging and
discharging be the same over each connecting

wire in the series that it is between b and c ?

4. Will all the condensers become charged at

the same time ?

5. Will the current have the same volume and
the same E. M. F. over each connecting wire ?

6. Will it be so if R is removed ?

7. Is this formula correct for the capacity of

this series :

I 10 T- Tr — — — F?
2"+io+T(J+Ti] °

':hji—i-^t-
100
Ohms

- E
-100 Volte

Fig. 2

I Will inserting this resistance (see Fig. 2)

between the battery and the first condenser
reduce the potential of the charge when the con-
denser is fully charged ?

2. Or will the potential be the same as if the

R had not been there ?

The capacity of a and b, in Fig 3, is one farad

each. The E. M. F. of the battery is 100 volts.

The potential is therefore 100, as marked.
While charging and discharging, a current passes
over the connecting wires. It can not flow from
I to 2, or J to 4, but it can and does from 2 to j.

I. Is the rate of flow between a and b gov-
erned by the difference of potential (-|-ioo.

100
Ohms

100
OInns

100 100
Ohina Ohms

- E
-100 Volts

— 100=200), or by the E. M. F. of the battery,

100? In the former case the current is two
amperes; in the latter, one ampere.

2. Is the current that flows driven between a
and b by electric attraction and repulsion at the
condensers, or does it flow in consequence of the
difference of potential between 7 and 4, as in

ordinary circuits.

3. Has the current that flows the E. M. F. of
the battery, or that due to the difference of
potential in the condensers ? i. e., is it a 100
volt or a 200 volt current ?

1. Referring to Fig. 4, is the rate of flow one
ampere or two amperes ?

2. Does the battery overcome the total resist-

ance of 400 ohms ?

3. Or, does it simply charge the first con-
denser, the current then overcoming the loo
ohms by virtue of the difference of potential

rtw^
100
Ohms

thereby established, thus charging the second
condenser, which sends a current through the
next 100 ohms, and so on, repeating this action
through the series ?

4. If the resistance between the first and sec-
ond condensers was made 200 ohms, would the
rate of flow through the series be governed by :

difference of potential 200
,-r—, =-^

:
— =— =1 ampere ?

highest Ji m any section 200

ampere ?

200 2
or, — =-

5°° 5

r-J

—

& § [F-^
1 F 1

E

iP IF

- E
_100 VoUsi

Fig. 6

The capacity of the series of four condensers
in Fig. 5 is one-quarter farad. It charges up
(100 V. through 100 O.) in one second, say. If

the series is then discharged and "connected to

earth by wire IV, its capacity will be one-half

farad. Now connect it to the battery. At the

end of one second break the battery circuit

at X.

I. Is the potential of the charge now the

same as before ?

1 E IE

L -#-

Fig

-^

r
I

2. Or is it one-half as high as the full series

was (one-half charged) ?

3. If the potential is half as high as before, is

the rate of flow through J? further reduced one-

half thereby ?

4. Or is the rate of flow always governed by

the E. M. F. of the battery C=K

~^SBi Fig. 8

1. Does this series (see Fig. 6) charge up in a

quarter the time that one condenser alone would
charge in ?

2. Or does it take the same time ?

3. In the former case, the condensers all

charge up simultaneously; in the latter, success-

ively ?

I. Is the capacity of this series (see Fig. 7)

(without any ground wires at IV or V) one-
quarter farad or one-half farad ?

2. If connection is now made to earth at W,
will any current flow through W when charging
and discharging ?

3. If IF is removed, and connected at K, will

any current flow through V when charging and
discharging the series of 4 ?

The condenser plates c in Fig. 8 are all con-
nected on one side ; on the other side, plates a
are connected to the battery, but plates /' are not;

the connecting wire is well insulated, as shown.
Would the current through the wire c, when

charging and discharging, be the same as if

plates /' were not there, or the upper one-half of
condenser was gone ?

In Fig. 9, battery is connected ; then circuits

broken at x, x, as soon as the i F condenser is

charged, the 2 F condenser is therefore one-half
charged.

1. Will both condensers have the same po-
tential ?

2. Or will the 2 F condenser have one-half
potential of i i^ condenser ?

+,[71-^
76 Volts
SI.B

1 F

- E
-100 Volts

Fig. 10

In Fig. 10, St B. is an E. M. F. which we can
oppose to E. We will suppose that St. B. is a
storage battery arranged as shown, with poles

opposed to those of battery E; that the current
.sent by .£" through St. B. is 25 volts; that at the

end of one second the charging of condenser b

is completed; and at that instant we break the
circuits of both condensers at .t, x, x, x, and
leave the condenser plates in their then condi-
tions.

What are the potentials on both sides of the

condensers?

it = 35 Ohim

The conditions in Fig. 11 are the same as in

sketch above, except that there is a shunt around
St. B., with 25 ohms resistance inserted equal to

that of St. B. Supposing that condenser b is

charged in one second, and circuits opened at

X, X, X, X, as before—
What are the potentials at that instant on both

sides of the condenser ?

" The electric railroads in Los Angeles, Cal

,

where the climate is considered to be the most
suitable for them, are decided failures. One
electric road, about one and a half miles in length,

requires an engine of about fifty horse-power to

supply the electricity of two cars, and, at this

rate, is considered not profitable." So reads a

stray clipping that has found its way to this office.

There must be something decidedly wrong in the

administration of this plant. With the meager
data given, it is not possible to indicate the loca-

tion of the defect, but the fact cannot be contro-

verted that electric railroads can show many
points of economy.
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Carbon Combination Brokeh.

Tlie chief topic of conversation of tlie week
among electric light men has been the brealcing of

the carbon combination—a result distinctly fore-

shadowed in a special dispatch from Cleveland,
published exclusively in the columns of the AVest-
ERN Electrician last week. Just after the tele-

gram had been given publicity notifications were
sent out from Cleveland to the effect that the com-
bination had gone to pieces, and that carbons
were to be bought at the old price of §12 a
thousand.

The maintenance of a combination of manu-
facturers bound to observe a fixed pool price on
any article or class of articles is exceedingly dif-

ficult under any circumstances, and it has been
common opinion among well-posted buyers of
carbons that it was only a question of time—and
a short time—when the combination would go to

pieces. Unquestionably one chief element in

the breaking of the combination was the largely
increased amounts to which prices were advanced
just after the formation of the combination. Car-
bons had been selling at §10 to §12 a thousand,
but when the combination was formed prices
were jumped to §20 and §25 a thousand. One
keen buyer said to an editor of the Western
Electrician some time ago that he should not
have objected to a price of, say, §12 and §15 a
thousand, but that the prices demanded by the
combination were exorbitant and he proposed to
protect himself as far as possible. It matters little

which member of the combination was the first to
relapse. With a counter-combination of electric

light men to make their own carbons and with
one of the largest consumers of carbons in the
country establishing an independent plant for the
manufacture of the points, combination prices
could not have been maintained for any length
of time. It is said that the ruling prices of to-

day are too low ; that they have no margin for
profit. If that is the case, it is to be regretted,
for capital, labor and the quality of products
must suffer, while cheaper methods of manufac-
ture are being devised.

The Belt Railroad company of New York City
lately put seven hundred green horses to work on
its line, and before they got hardened to the
work the heat had killed three hundred of them.
On Saturday, the i6th, the heat reached 99
degrees in New York, and many a poor street
car horse was hitched up for the last time on that
day. The fearful mortality among their horses
has aroused the New York belt line people to the

necessity of employing other than animal power,

and they will investigate electricity. The uni-

versal employment of the electric motor is de-

manded on street railroads, not only because it

is cheaper and more satisfactory in every way,

but from the humane standpoint as well. The
suffering among the street car horses in New
York last Saturda}' was something terrible. Then,
too, it cuts quite a figure when the cost of 300
new horses has to be added to the operating

expense account.

The American Institute of Electrical Exhibition

which will be held in New York, commencing
September 28th and closing December 3rd next,

is in good hands judging from a list of the com-
mittees having it in charge. The exhibition will

undoubtedly be of great interest and value both
to participants and visitors. The efforts of the

society should meet hearty cooperation and un-

questionably will.

The list of questions on the charge of the con-
denser and its relations to the E. M. F. of the

battery published this week is given place for the

purpose of clicking comment and discussion.

While some of the questions are very easily

answered, others demand the most careful scru-

tiny and a discussion of the principles involved,

can not fail to be highly profitable and interesting.

The long list of casualties by lightning, found
in another column, shows the importance of

proper protection to buildings, especially to

churches and other buildings having spires or

cupolas, and of proper precaution during thunder
storms where protection is not possible. In two
of the instances given, it will be noticed the par-

ties sought shelter under trees. This is very
dangerous, especially if the trees are tall and
somewhat isolated, though evergreens probably
afford protection by their numerous sharp-

pointed leaves, which can not be found under
deciduous trees which furnish better shelter from
rain. But the great importance of protecting

buildings by conductors constructed and erected

on true scientific principles can not be too

strongly enforced ; nor can the cheap, worthless

shams and humbugs, dignified as lightning rods,

of which the country is full, be too strongly con-
demned.
We desire especially that in every instance of

a building being struck by lightning our readers
would ascertain whether it had a rod, and if so, of

what material it was made, and whether insulated

from the building or connected with it electrically,

and especially with the gutters and rain-water

pipes; and what was the nature of its ground con-
nection and air terminals, and of its joints, if not
continuous. This will enable us to direct atten-

tion to the various defects and to point out the
true scientific principles both of construction
and erection.

Last week the twenty-seventh annual conven-
tion of the iNational Educational Association was
held in this city, bringing together over 12,000
teachers of every grade, from the university, the

college, the high school, the grammar school,

and primary school.

Among the various subjects discussed, all

reference to electric science, either incidentally

or otherwise, was conspicuously absent. The
tendency among educators seems to be in favor
of curtailing rather than extending the range
of study in all our educational institutions.

Perhaps this is wise, in view of the already ex-

tended range, and the limited time for thorough
work. And yet, in view of the immense advance
in electric science and its applications within the
last twenty years, it can not be denied that there
is abundant room for improvement in the methods
by which its principles are taught in most of our
high schools and colleges. These facts show the

importance" of polytechnic schools, of special

departments in our colleges and universities for

instruction in electricity and electric engineering,
similar to that in Cornell University, and of free

lecture courses in all our principal towns and
cities, where the mechanic engaged in electric

work can obtain at least a general knowledge of

the principles of electricity and their applications.

Let the men whose wealth is derived from the

telegraph, the telephone, and the electric light

come forward and endow such lecture courses, and
furnish the buildings, the laboratories, the appara-
tus and the lecturers, so that the mechanics in

their employ can receive evening instruction.

There is great demand to-da)- for just such an
established lecture course in Chicago. Who will

start the endowment fund ?

How to Make an Electrophorus.

The electrophorus or bearer of electricity, as

the name implies, invented by Volta in 1775, is

one of the most useful instruments in the elec-

trician's laboratory; often supplying the place of

the more expensive electric machine, and better

adapted to that class of delicate experiments in

static electricity which require a light electric

charge. The mode of action of the instrument

is also, in itself, a highly interesting study,

affording opportunity for observing electric

phenomena of a very peculiar character.

The methods of making this instrument, as

given in most of the text-books, are too anti-

quated for present use, and were evidently written

before the invention of hard-rubber and its ad-

vantages in the manufacture of electric instru-

ments became generally known. Its construc-

tion is very simple; the parts consisting of a

plate of any suitable dielectric, mounted on a

base, and having a metal cover above it and a
metal lining underneath. The dielectrics usuall)'

prescribed in the text-books are sealing-wax,

parafin, mixtures of bees-wax and resin, or of

shellac, resin, and Venice turpentine. All these

are troublesome to prepare, requiring to be
melted, and moulded into proper shape; and are
lacking in the important qualities of neatness,

durability and efficiency; the necessarj' thickness

required for strength reducing the inductive

qualities derived from thinness, which are so

important in a dielectric, especially for this in-

strument whose chief value results from induc-

tion.

The use of a hard-rubber plate for the dielec-

tric obviates all these difficulties; it is easily ob-

tained at comparatively small cost, has all the

requisites of strength, neatness, and efficiency,

and can be cut, bored and fitted as required. A
plate thirteen inches square and 1-16 of an
inch in thickness gives all the efficiency required,

and makes the instrument more convenient than

a larger size, which would require a heavy cover,

hard to make, and cumbersome to handle. There
is also a special advantage in having this plate

square, so that the cover may be insulated and
out of contact with attaching screws.

The base may be of wood or metal as pre-

ferred; if of wood, special precautions must be
used to prevent warping, by using cleats under-

neath, molding round the edges, or a laminated

board, made of three layers glued together, the

grain of the central layer at right angles to that

of the other two. Drawer knobs may be
used for feet. The base must be the same size

as the rubber plate, and the plate be attached to

it by a screw at each corner; allowance being
made for expansion and contraction of the rub-

ber by enlarged screw holes and a loose contact.

Under this plate is placed the metal lining, which
may be of tin-foil, tin-plate, or light sheet brass;

and a strip of the metal half an inch wide
should pass over the edge of the base near the

center of one side, and be attached underneath,

for contact in using the instrument. If a

metal base is used, it may be of brass, iron, or

other good conductor, and the metal lining and
contact strip, can be dispensed with.

For the cover a circular plate of No. 20 sheet

brass, 12 inches in diameter, made perfectly flat

under a planishing hammer, is required. To its

center is screwed a vertical handle, of hard rub-

ber, 7 inches high, and ^ of an inch in diame-
ter; and to its circumference, on the upper sur-

face, is soldered a rim of half round brass rod.

From this rim projects a goose-neck of No. 8

brass rod terminating in a half inch brass ball.

If a cheaper style is desired the cover may be
of tin, and the rim of iron wire inclosed in

the usual manner. If the instrument is made
in this way a ten inch cover is preferable, the

base and other parts being reduced in the same
proportion.
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Electricity as a Mode of Motion.

Hv Philip Atkinson, Th. D.

PART II.

In the thermopile we have electricity generated

by the direct agency of heat, and in order to

create a difference of electric potential, which is

the principle upon which every electric generator

is based, a difference of heat potential must be
created. This is accomplished by the use of two
metals, usually bismuth and antimony, having
different conductivities for heat and electricity.

Bars of each are smelted together at the ends,

and arranged in compact form in an alternating-

series, in such a manner that one set of junctions

can be heated while the alternate opposite set is

cooled. The electric current flows across each
heated junction from bismuth to antimony, and
across each cooled junction from antimony to

bismuth, so that at each junction it receives a

fresh impulse in the same general direction, since

the heated and cooled junctions alternate. The
capacity of bismuth for heat, known as its specific

heat, is 0.030, and that of antimony 0.051, water

being unity, and the temperature of each when
heated or cooled from the same source varies in

the inverse ratio of its specific heat
; hence, at

the heated junctions the temperature of the bis-

muth rises above that of the antimony, and at

the cooled junctions falls below it ; and as the

heat movement as we'll as the electric movement
is from higher to lower potential, we find here an
e.xact correspondence in the movement of each.

But there is also a difference in the molecular
constitution of the two metals, as indicated by
their crystalline structure, bismuth crystallizing

in one form while antimony crystallizes in an-

other ; and the greater the difference in this re-

spect, as well as in conductivity for heat and elec-

tricity, between these or any other two metals,

the more energetic the electric action. Indeed
this difference in crystalline structure, and hence
in molecular constitution, is undoubtedly the cause
of the difference in conductivity : the difference

in electric and heat potentials corresponding, as

shown, to the difference in conductivity and mole-
cular structure.

But we have also in this instrument an instance

of the reciprocal action between heat and elec-

tricity. If instead of heating and cooling alter-

nate junctions to generate electricity an electric

current is passed through from an external source,

the junctions become heated or cooled according
to the direction of the current. A current passed
through a bismuth-antimony pair from antimony
to bismuth heats the junction, while if passed
through from bismuth to antimony the junction
is cooled. According to the doctrine that heat is

a mode of motion, the heating is an increase in

the intensity of motion, and the cooling a decrease
of that intensity ; and in this experiment the re-

duction of temperature has been carried to such
an extent that water has been frozen in cavities

made in the metals. It will also be perceived
that the same correspondence of movement be-
tween heat and electricity exists in the reciprocal

action by which heat is generated, as in the direct

action by which electricity is generated.

The generation of electricity by light, or as

Dr. Werner Siemens terms it, "the direct con-
version of the energy of light into electric

energy," has received the attention of leading-

electricians, and led to the invention of instru-

ments for that purpose ; and although the inven-
tion is still confined to the laboratory, enough is

known to demonstrate- the possibility of such
conversion, and hence to establish the fact of

such an intimate relation between these two dif-

ferent manifestations of energy as to indicate the

probability of a similar nature. The means em-
ployed is, in some respects, not unlike that already
described for the generation of electricity by
heat—a combination of metals differing in mole-
cular construction and conductivity. But in this

case metal plates are used, and selenium seems
to have the preference, combined with gold and
some base metal.

The accepted doctrine of light as a mode of

motion is too well-known to require elucidation
here, but the nature of the instrument above re-

ferred to, and the requisite of metals for its con-
struction differing in molecular constitution indi-

cate that the mode of motion known as light is

changed by contact with the metals into the
mode of motion known as electricity, either by

this contact generating the resulting mode of
motion in the metals themselves, or in some me-
dium permeating their structure.

The action then in all these modes of genera-
tion is both direct and reciprocal. Heat pro-
duces electricity and electricity produces heat;
magnetism produces electricity and electricity

produces magnetism; light produces electricity

and electricity produces light. There is also re-

ciprocal action between mechanical motion and
electricity, but the connection is not so close and
intimate as between the different forms of mole-
cular motion, in which proof in regard to the na-
ture of one, becomes proof in regard to the
nature of the other.

Thus far we have confined our attention to

electric generation, but electrical transmission is

of equal importance in elucidating our subject;
for if we could satisfactorily determine how elec-

tricity is transmitted, we should be in a fair way
to determine what it is.

-Assuming the truth of our original proposi-
tion, that energy is inseparable from matter, and
that electricity is one of the forms in which
energy manifests itself, a medium consisting of
matter in some form is essential to its transmis-
sion. On this point there are two theories, one
that energy uses the different forms of tangible
matter as its medium, the other that all tangible
matter, solid, liquid and gaseous is permeated by
a certain intangible fluid known as ether, which
constitutes the medium for electric transmission.

The former theory assumes that electric trans-

mission is by vibrations of the tangible matter
itself; the latter, that it is by vibrations of the intan-

gible ether. As both theories assume a mode of

motion, and are in this respect equally well

adapted to our purpose, it is unnecessary to

enter into the discussion of their respective

merits, further than to say, that the existence of

ether has never been demonstrated, that the ether

theory is unsupported except by inferential

proof, and that the transmission of electric energy
by the vibratory motion of tangible matter is the

more reasonable theory of the two, and far more
susceptible of demonstration.

The theory of the universal ether was origin-

ally invented to meet the necessity of a medium
for the transmission of light through the inter-

planetary spaces, where it has been supposed
that air can not exist, and its adaptation to elec-

tricity is of more recent origin. But the theory
of the existence of a universal atmosphere, like

that of the earth, has strong support; though in

the interplanetary spaces it must be almost as im-

palable as the supposed ether itself.

The two important factors in electric transmis-

sion are conductivity and resistance, one of which
is always in the inverse ratio of the other, and
the relative proportions of each in every substance
constitute the difference between the conductor
and the non-conductor.

We may assume that electric transmission de-

pends on molecular structure, that in good con-

ductors this structure is such as to facilitate

transmission, and in inferior conductors to retard

it, while the structure of non-conductors is such

as almost wholly to prevent it: and we may sup-

pose, that in a good conductor the molecules lie

in parallel lines, and that the electric energy
causes each molecule to impinge on the next

contiguous one, producing a trill or wave which
runs through the conductor for perhaps 1,000

miles in an instant; but that in the inferior con-

ductor, or the non-conductor, the molecular ar-

rangement is more or less irregular, requiring a

wrenching or twisting- of the molecules to bring

them into position. It is evident, that in the lat-

ter case far greater energy is required to pro-

duce the same result, and that this series of

wrenchings and twistings must result in the co-in-

cidental development of that other mode of mo-
tion which we term heat. So that while in a good
conductor, as a copper wire, electric transmis-

sion is easily effected, and the development of heat

very slight, in an inferior conductor, as a plat-

inum wire, or a carbon filament, the heat devel-

opment rises to incandescence. These results

indicate that the transmission of electric energy

is by molecular motion as assumed, or rather that

this mode of motion, by which this energy mani-

fests itself is that which we term electricity.

According to the old theory of thunder and

lightning, the passage of electric fluid through

the air produces the flash, and the thunder is a
result of the air displacement and collapse. This
theory is evidently incompatible with the theory
of electric energy using the air as its medium.
According to the latter view there is no passage
of electric matter through the air, and conse-
quently no displacement except that resulting
from the incidental development of heat. The
electric discharge takes place along a narrow line,

often three to five miles or more in length. The
air along this line becomes incandescent, and is

expanded by the intense heat, but the partial

vacuum thus created is confined to this narrow
line, and the collapse is quite insufficient to ac-

count for the terrific peal of thunder which often
accompanies the flash. Put the intense vibration

occurring throughout this long line in an infinites-

simal moment of time must produce the thunder-
peal in strict accordance with the well known laws
of sound. It is possible that the succession of

vibrations following the discharge, and set in

motion by it, produces the rumble often heard,
but the one tremendous vibration is the first im-
mediate result of the discharge.

Comparing the results of thunder and light-

ning with those of explosions of gunpowder and
dynamite, we find a vei-y essential difference. In
the explosion there is a displacement of a great
volume of air, not confined to a single line, but
diffused over a large space; and the results of

the sudden expansion and collapse are often the

breaking of glass and the destruction of build-

ing- in the immediate vicinity, the effect of the air

movement being often felt at a distance too great

for the sound to be audible. But the electric

discharge takes place over our dwellings, or be-

tween earth and cloud in our immediate vicinity,

accompanied by the terrific thunder-peal, often

far exceeding the sound of the loudest explosion,

and the only perceptible effect is a slight tremor
such as should follow from the vibratory move-
ment assumed in our hypothesis. Hence we
conclude that the transmission of electric energy
in this case is by a vibratory motion; or, as be-

fore, that this mode of motion, so produced, is

electricity.

All electric action is an exhibition of energy,
whether it be in the movement of a pith ball, in

the flash of the electric spark, in the brilliancy of

the arc light or the softer radiance of the incan-

descent, in the deposition of metal by electrolysis,

the click of the telegraph, the speech-producing
movement in the telephone, the propelling of

cars on a railway, or in the lightning's flash rend-

ing the oak. It produces chemical decomposi-
tion, mechanical motion, light and heat. It in-

flicts pain, destroys life, soothes suffering, heals

disease. All these varied phenomena are differ-

ent manifestations of energy.

Since electricity then is a product of energy
and a producer of energy, it is manifestly closely

allied to energy. But high electric authority

says "Whatever electricity is it is not energy."

This is true if wc speak of energy in the abstract.

But in this sense neither is heat energy, nor light,

gravity, or mechanical motion. Energy in the

abstract is a mere mental conception having no
actual existence; it must act through matter as

its medium, and in this concrete sense there can
be no more objection to regarding electricity as

one of the forms in which energy manifests it-

self than in regarding heat, light or sound in that

sense; and since every manifestation of energy is

by means of motion, the conclusion seems in-

evitable that electricity is a mode of motion.

England's Telegraph System.

Mr. Raikes, the postmaster-general, stated in

the house of commons recently that the number
of telegrams sent for some weeks past exceeded a

million per week, whereas under the shilling

system only 700,000 to Soo,ooo were sent in the

same space of time. It was still, he said, impos-

sible to say whether the sixpenny system paid its

way or not, since the increased expenditure had
been considerable. During the next year the

revenue, it was hoped, would be largely increased,

while the expenditure would be reduced. The
new system was yet in its infancy, and the out-

look for the future appeared to him to be hope-
ful.

—

London Queen.

Hudson, N.Y., will introduce electric lights.
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Ries' Electric Railway Brake.

Elias E. Ries, of Baltimore, claims to have

invented an efficient method of applying or grad-

uating the flow of the electric current to the

brake apparatus of a train or car, so as to prevent

the sudden application and shock that has hither-

to been unavoidable in all electric brake appli-

ances. Efforts have been made by many, from

time to time, to utilize electricity for operating

railway friction brakes, as its acknowledged su-

periority, from a practical and economical point

of view, peculiarly adapts it for this class of

work. These attempts have, however, in many
cases been unsuccessful, mainly because of the

sudden strain and concussion upon the moving
portions of the brake mechanism and wheels,

and the great abruptness and severity with

which the brakes were applied when the circuit

leading to the brake device was closed. In

other words, that most important quality of the

current so valuable in this and in other applica-

tions of electricity—its great speed and rapidity

of action—proved most detrimental in the pres-

ent instance, simply because it prevented that

easy and gradual control of the current essential

to success. Great difficulty was also experi-

enced in properly regulating the amount of

braking force exerted by the devices

heretofore employed, and for varying

this amount to suit the different

-equirements met with in practical

Fvork.

The Ries' system, it is claimed,

overcomes these difficulties in a very

simple and effective manner by the

employment in the brake' circuit of an
automatic circuit-closing device pro-

vided with two independent levers.

One of these levers is under the con-
trol of the engineer, and determines

the extent to which the brakes shall

be applied, while the other is auto-

matic in its action ; and when the

first-mentioned lever is moved, oper-

ates to transmit and gradually increase

the flow of current to the electro-mag-

netic brake devices, until they have
reached the strength determined by
the position of the first-named lever.

By this means the brake devices are

not only protected from sudden strain,

but when the speed of the transmitting

lever is once properly adjusted, the

brakes can be applied and the train

brought to a standstill within the

shortest possible space of time.

Figure I is a sectional elevation of

the inclosing-case of the regulating

and governing apparatus, giving a

general view of the interior and show-
ing the connections when it is intended
to be used to regulate the current from
a primary or a secondary battery.

Fig. II is a sectional end elevation of

the same with the cover and switch-

lever in place. Fig.III is a view simi-

lar to Fig. I, except that this view shows the in-

terior connections when it is intended to regu-
late the current transmitted to a derived work-
ing-circuit from a main working-circuit, or to

transmit the direct current from a suitable genera-

tor to one or more translating devices that require

a gradual application of the current. Fig. IV
is a detail sectional view of the automatic regulat-

ing and governing devices. Fig. V is a front

elevation of the apparatus, showing the switch-

lever and the arrangement of circuits when
used in connection with the cells of a secondary
battery. Fig. VI is a diagram view of a sec-

ondary battery, illustrating the method in which
the cells are connected to the binding-posts lead-

ing to the upper row of contacts of the appara-
tus. Fig. 7 is an enlarged sectional view of the

dash-pot piston and its openings.

Referring to the letters of reference, A is an
inclosing-case containing the circuit-closing me-
chanism. This case is provided with a cover or
door, a, and may either be made of cast-iron, or,

if desired, of insulating material— such, for in-

stance, as hard rubber. A shaft, B, is supported
in insulated bearings b b, fixed in the front and
back of the case, respectively, and loosely

mounted on this shaft is a contact-lever, C, having
contact-surfaces c c , one at each extremity

of the lever. These contact-surfaces are adapted
to make electrical contact with two independ-
ent series of contacts, d d'

,
placed, respectively,

in the paths of the contact-surfaces c and c'. The
contacts d d' are secured to a plate, D, of

insulating material, or are fixed directly to the

rear wall of the inclosing case, if the latter is

formed of non-conducting material, as before

stated. The upper series of contacts connect,

respectively, with a corresponding number of

binding-posts, V ff b', etc., arranged along the

curved tojj of the case A, and these in turn are

connected with a secondary battery.

Suitably secured to the interior of the case A
is a curved solenoid or helix, J<', whose soft-iron

core f is firmly fixed to the contact-lever C
at or near its lower extremity, and is curved to

correspond with the shape of the interior of the

solenoid, as shown in the sectional view, Fig. IV.

Directly opposite the solenoid is a dash-pot,

G, whose function is to regulate the motion and
prevent the too rapid entrance of the core /into
the solenoid when the latter is energized. To this

end the dash-pot is provided with a piston, »-, hav-

ing two valves or openings therein of different

size and opening in opposite directions, as shown
at g' and g', Fig. 7. The interior of the dash-pot

Fig. 8.

cylinder is filled with a suitable liquid—such as

glycerine—and when the piston g is drawn out
by the action of the solenoid, the liquid escapes
through the smaller opening,^^^^ into the rear of

the cylinder. The opening in this valve can be
regulated by an adjustable tapering set-screw, as

shown, and as the space of time in which the

solenoid can draw the piston to the other end of

the dash-pot is determined by the size of the

opening in the piston, and consequently by the

length of time required by the 'liquid to pass from
one side of the piston to the other, it will be
seen that the motion of the lever C over the
series of contacts d and d' is not only very
regular, but the time occupied by it in doing
so can be accurately adjusted by regulating the

size of the opening in the piston. When the

current passing through the solenoid is inter-

rupted, the contact-lever and the various parts

connected therewith are restored to their nor-

mal position, as shown in Figs. I and III, by the

action of the spiral spring ti. the liquid in the

dash-pot in this case passing through the larger

valve.

Although the dash-pot cylinder is shown
curved, in order to better harmonize with the

form of the inclosing-case, it is clear that any
other form of cylinder may be used, or other sub-

stitute—such as air—employed therein without
departing from the spirit of this feature of the

invention.

Near the front end of the shaft B is pivoted
a switch -lever, /, having a handle, J, of non-con-
ducting material, and a sector-pawl or ratchet-

lever, K, designed to enter notches k, placed
at intervals along the arc formed by the top of

the case A. A projecting arm, /, extends back-
ward from the lever /, and, being in the path of a

similar projection, c', on the contact-lever C,

(see Fig. II,) serves to limit the forward mo-
tion of the latter in such a manner that when
acted upon by the solenoid it can not move over
a greater number of contacts than those deter-

mined by the position of the handle J. The con-
tact-lever C is in electrical connection with the

switch-lever / through the shaft B.

Referring to Figs. V and VI, it will be seen
that the cells of the secondary battery, represent-

ed by the figures i 2345678 and 9, and which
are connected in series with each other, are con-
secutively connected with the binding-posts
,''' (5' b^, etc., the wire from the -|- pole of the first

cell being connected with the binding-post Z and
/ at the left of the apparatus and being contin-

ued from the latter to the translating devices, the

current to which it is desired to regu-

late. The wire from the other side of

the translating devices is brought back
to the binding-posts / and L' , the latter

connecting with a segment or curved
contact-plate, M, with which the switch-

lever / makes connection when it is

moved to the right of the instrument
from a similar but smaller contact-plate,

7)1, at the left, and upon which the lever

/ rests when the circuit through the

instrument is open. The solenoid J<^

in the present instance is connected
with the binding-posts / and /', as

shown in Fig. I, and is therefore in mul-
tiple arc with the circuit-wires.

A series of storage batteries, shown
in heavy black lines in Fig. 8, are con-
nected to the brake magnets near
the wheels. The batteries are con-
nected to a switch, so that a contact
passing over them puts a successively

increasing number of cells on the cir-

cuit. The cylindrical quadrant shown
at the left is a solenoid which is con-

nected in shunt with the battery cir-

cuit. Its core is prolonged and ex-

tends into a dash-pot or regulating cyl-

inder, whose function is to regulate the

motion and prevent the too rapid en-

trance of the core into the solenoid

when the latter is energized. A spiral

spring serves to return the contact-

lever together with the core and piston-

rod, which are firmly secured to the

contact-lever, to their normal position,

so that the lever will rest upon the first

contact to the left when no current

is passing through the solenoid.

The operation of the device is as follows :

When the circuit closing lever provided with the

handle is moved from its normal (open) position

on the left of the apparatus to a point on the

curved plate—say to the extreme right of the

apparatus— only the current from the first cell

of the secondary battery will flow through the

brake circuit. The solenoid, however, being

energized to a certain degree by the derived

current passing through it, now begins to attract

the core and moves the contact lever to the sec-

ond contact point, thus throwing two cells into

the brake circuit and proportionately increas-

ing its own force. This process continues, each

additional cell thrown into the brake or work-
ing circuit also increasing the force with which
the core is drawn into the solenoid; but as the

dash-pot is adjusted to limit and regulate the

rate of motion of its piston rod, the movement
of the contact lever across the face of the

contact points is rendered uniform, and addi-

tional cells are thrown into the brake circuit

until the entire battery is included therein.

If, however, it is not desired to send the en-

tire strength of the battery into the brake cir-

cuit, all that is necessary is to move the switch-

lever along the curved contact plate, but not so

far to the right as before, it being retained in posi-
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tion by the segment pawl. The operation

will then be the same as before, except that when
the contact lever has moved forward suffi-

ciently it will come in contact with a projection

on the regulating lever, and its further motion
thereby arrested.

In case the cars are operated by electric mo-
tors deriving current from a central station, the

storage batteries are replaced by resistances, so

that the brake coils are gradually connected to

the main source of current. This arrangement

is also shown in Fig. S.

From what has been said, it will be seen that

the circuit closing apparatus is not only adapted
to regulate and control the admission of current

to the electro-magnetic brake devices just de-

scribed, but is equally applicable to other forms

of service, such, for instance, as incandescent

lighting, in which it seems well adapted to pre-

vent the premature wear or decay of the incan-

descent filaments now occasioned by the changes
in temperature, due to the sudden manner in

which the current is usually turned on or off.

This is a great improvement, and further devel-

opments are expected.

much as prick up his ears. The cars are stopped
very quickly and easily and started as easily

;

much easier than a horse car. The cars are
large, open excursion cars, and will seat sixty

persons. The current generated is 20-horse
power and will run two or three cars as easily as

one. The people of Scranton are delighted with
the electric car system and are crying for more.
The time is so much more rapid and the passage
is accomplished with so much more ease and
comfort that the cars are well filled all the time.

The investment has proved a very profitable one
both to the investors and to the traveling public,

and the chances for any more horse cars in Scran-
ton are very slim.

Henry Likly, who has recently visited Scranton,

was also seen. He is quite as enthusiastic as

Mr. Soule, and fully corroborates all of the lat-

ter's statements. He reached Scranton in the

evening and was first attracted by the brilliant

lights in what he supposed were the horse cars.

Upon inquiry he was informed that they were the

new electric cars lighted by incandescent lights.

After supper he took a ride out into the suburbs.

He says he was more than pleased with the

Scranton's Electric Street Railway.

Wilson T. Soule visited Scranton, Pa., on Fri-

day and Saturday last. He enjoyed a ride over
the electric street railroad Friday evening, some
three miles to a suburban park at the end of the
route says the Rochester Mor/ii/ig Herald. The
cars were open and lighted with incandescent
lights. They ran through the main part of the
town at the rate of about six miles per hour.
After the suburbs were reached they ran at the
rate of ten miles per hour and with the power
they had they could have run at the rate of twen-
ty miles per hour. The grades along the route
are very steep, in some places, 400 feet to the
mile. No difficulty is found in making these
grades and the cars stop for passengers to get on
or off anywhere. They have stopped and started
without difficulty with eighty passengers. The
cars run very smoothly, without jar from the
motor, and with no annoying noise—simply a
slight buzz from the motor, not at all disagree-
able. Mr. Soule states that he rode both at night
and in the day time, and did not see a horse as

rapidity, the ease and the quietness with which

they moved along the streets. They ran around

the numerous curves and up and down the grades

with no perceptible diminution of speed and with

no jarring or unpleasant motion. They are not

as noisy as the cable or horse cars, and are stopped

and started without the jerking sensation so no-

ticeable in the other systems. The brakeman on

the front platform has perfect control of the car

and can stop it more quickly than the horse cars

can be stopped. The power seems to be un-

limited. He was informed that on Decoration

day, a large car, with a 50-horse motor, carried

100' passengers up the steepest grades, mentioned

by Mr. Soule, with perfect ease. He pronounces

the electric cars a perfect success in every par-

ticular.

The Cymnotus Electricus.

The electrical man of the Chicago Times has

some original ideas on a new source of light and

heat, which, according to his deductions, might

work wonders. The element he speaks of is not
new, but the application of the gyiiniotus elec-

tricus to household economy is quite novel. But
we will let him set forth his own views:

" The early Spanish invaders of South America
were greatly surprised at witnessing the perform-
ances of the i;yiiiih'liis electricus, or electric eel.

They found that one of these creatures was
capable of giving a shock that was sufficient to

throw a man prostrate, if it did not kill him out-

right. Humboldt and his scientific companions
devoted much time to the study of this interest-

ing creature during their explorations in South
America, and carried specimens to France and
Germany. The science of electricity, however,
was then in its infancy, and the electrical eel was
chiefly prized as a curiosity. Subsequently Fara-
day showed that a Leyden jar could be charged
by one of these creatures, and he estimated the
amount of electricity it was capable of produc-
ing in a given time. He also used the electrical

eel for the purpose of magnetizing a small bar of

steel.

" It remained, however, for a citizen of Ven-
ezuela, Senor Don Miguel Santa Mezzito, to

utilize this creature for the purpose of producing
light to illuminate his residence. He was edu-
cated in Europe, and devoted much time to the

study of electricity. On his return to his native

country he set about making batteries and other

apparatus for the purpose of lighting his house
by electricity generated by eels. After experi-

menting for some months, he succeeded in his

undertaking. He is now in this country, and
states that he produces by means of eels as good
a light as that furnished by any form of electrical

apparatus in use in eastern cities. As the eels

cost nothing, the expense of the light is nominal.
" There is hope for a cheap and excellent light

after all, and gas corporations, electrical patents,

and the Standard Oil company may not long de-

prive us of it. Eels are easily raised and cheaply
kept, and Senor Mezzito states that two of them,
one kept as a relay or resting while the other is

generating electricity, are capable of keeping a

large room as light as day. All the working
force necessary is a cat, monkey, or some me-
chanical contrivance that will keep the eel in

motion. An eel of ordinary size kept in pure or

salt water will furnish electricity rated at eight

candle-power. By placing a little strychnine or

a solution of Peruvian bark in the water an ac-

celerated circulation is produced in the eel and a

much greater amount of electricity is generated.

It is estimated that there are eels enough idling

away their time in the Amazon and Orinoco
rivers to light the entire continent. It would re-

quire but a small capital to establish an electrical

plant capable of lighting the entire coast, while

one shark or sword fish would keep the eels

stirred up so that sparks would fly from them as

they do from the back of a cat.

" Some of our enterprising citizens should ' take

time by the fetlock' and introduce eels here for

the purpose of lighting the city. The water of

the Chicago river and Healey's slough is so rich

that eels would thrive in it as they never do in

the streams of South America. The turning of

bridges, the puffing of steam tugs, and the pass-

age of canal boats and vessels would keep them
constantly stirred up and in good condition for

business. A tower could be erected on Goose
Island that would throw light as far north as Mil-

waukee.

" For lighting railway cars, omnibuses and
cabs, it is obvious that there is nothing like an
electrical eel. The motion of the vehicjes would
keep it in a high state of excitement till a

stop allowed it time to take rest and recuperate.

It would not be likely to set the carriage on fire

as lamps and candles often do.

" Years ago it was demonstrated that electrical

light could be converted into heat or power at

the pleasure of the operators. Quite likely a

properly constructed electrical eel battery could

be used to light the house at night, to operate a

burglar alarm after the family had retired, to

cook a breakfast in the morning, and to run a

sewing machine, grind coffee, chop mince meat,

and rock a cradle the remainder of the day. The
time will probably come when well regulated

families will wonder how they ever managed to

keep house without an electrical eel."
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CORRESPONDENCE.

From New York.

New York, July 16.—The electrical journal-

ism of this country seems to have centered in

New York City up to the present time. The ad-

vent of the Western Electrician into the field

breaks the rule, but that is no reason why it

should not succeed. The electrical fraternity of

the East welcome the venture and hope the paper
may have a prosperous career. There is no
reason why Chicago and the West ought not to

support as good an electrical paper as New York
or a better, so we shall expect great things of the

new comer. It is the general opinion that the

Western Electrician is handsomely gotten

up, excellently edited, and altogether starts off

in a very satisfactory manner.
The long distance lines of the American Tele-

phone and Telegraph company are now in suc-

cessful working operation between New York and
Philadelphia and New York and New Haven.
There are twenty-five wires on the Philadelphia

line,—twelve circuits of copper wire, and one of

iron wire used by the linemen and also for experi-

menting and testing. This line was built in the

most substantial manner at a cost of something
near $285,000. In Philadelphia all the wires

are underground, Kerite cable being used in

wooden conduits. Tests of the wires are made
every week and a record kept of their condition,

so that the difficulty of locating trouble is re-

duced to a minimum. The insulation of this

line is very high, being 300 to 400 megohms.
There is also a circuit to Long Branch from here

giving very satisfactory service. The company
has two routes to New Haven—one direct of

thirty wires or fifteen circuits, metallic circuits

being used altogether, and another route by way
of Stamford, Norwalk, Bridgeport and Birming-
ham. From New Haven there are two wires

to Providence and Boston and this line is now
being increased to thirty wires. Preparations
are now being made to construct a line to Albany
of about fifteen wires. This will take in all the

river towns of any consequence. It is not un-

likely that lines will be built west from Albany
in the near future. The company has lately

taken possession of its new operatmg room in

the Metropolitan building. They have now me-
tallic circuits into all the Metropolitan company's
offices and by the use of a repeating coil can
connect with all the subscribers of that com-
pany's system. Thus any subscriber of the Bell

Telephone company of Philadelphia can call up
any subscriber of the Metropolitan company in

New York, a repeating coil being used both at

Philadelphia and New York. The result is not

so satisfactory as when the metallic circuit alone

is used, as there is more or less induction, but

still a conversation can readily be carried on.

In the operating room is a section of the Metro-
politan company's new multiple board, and as

soon as this board is in operation any long dis-

tance subscriber can be connected with any
Metropolitan subscriber without trunking or

sending checks. It is estimated that the time
by this method will be about sixty per cent. less

than by the old system. This section is equipped
for 6,000 subscribers and has a capacity of 10,000.

Although the Philadelphia line has not been in

operation long, the amount of business done is

very satisfactory. There are from one to two
hundred calls a day and the number is steadily

increasing. The long distance transmitters used
by this company are mounted on a handsome
desk at which the subscriber sits when talking.

A fixed monthly rental is charged for these sets

and a toll for all calls. There are about two
hundred of these sets in use in Philadelphia and
one hundred in New York.

Preparations for the thirty-sixth meeting of

the American Association for the Advancement
of Science, to be held in this city during the

week beginning August 10, are progressing rap-

idly. The local committee has issued an appeal
to the citizens for aid in entertaining the associa-

tion. Of the 1,900 members, 1,200 are expected
at this meeting, and the social feature of the

programme will be made very attractive. Ex-
cursions have been planned to all the favorite

resorts near New York, and it is expected that

the meeting will be one of the most successful

in the history of the society.

About three hundred and fifty members of the

American Society of Civil Engineers did the

Catskills during the first week in July, and, ac-

cording to reports, were treated to a wonderful
electric display during a mountain storm. The
lightning darted from peak to peak and the

thunder crashed in a way that was terrific.

The engineers said the war of the elements was a

sight long to be remembered and was worth go-

ing miles to see. The Society of Civil Engi-
neers, in connection with the American Institute

of Electrical Engineers, are collecting funds to

either enlarge their present house or to secure

new property. It is proposed to secure a build-

ing to contain an electrical library, a museum of

electrical apparatus, and models and an experi-

mental laboratory. Such an institution would be
of great utility and benefit to all resident elec-

tricians and scientists, and it is to be hoped that

the plan will succeed.

The Board of Electrical Control has ordered
the Metropolitan Telephone Company to take

down all their wires on Sixth avenue and put

them in the conduit.

M. Rotschoupkine, director-general of the

Russian government telegraph, is in the city.

He was sent here by the Russian government to

investigate the American system of telegraphy,

and has been making a careful study of the

Western Union Company's method of doing
business.

C. E. Scribner and W. R. Patterson, of the

Western Electric company of Chicago, have

been spending the week here on business con-

nected with their company. S.

From Detroit.

Detroit, Mich., July 18.—Within the past

few months several capitalists having in view the

construction of electric railways have visited

this city, among others, to inspect the workings
of the electric railways here. The Highland
Park railway using the Fisher motor has, on ac-

count of its successful operation, during all kinds

of weather, generally received clo.se and favor-

able examination. 'This is evidenced by the fact

that Frank E. Fisher, the inventor, received a

notice Thursday last, of the acceptance of his

contract to provide eight motors for a railway to

connect San Jose and Santa Clara, Cal. The
road is eight miles in length. Further contracts

are looked for from the Pacific Coast. Mr.
Fisher's motor has also been adopted by the

Bellevue and Davis Island Incline Plane Co., of

Pittsburgh, Pa., and the East Detroit and Grosse
Pointe Railway Co. of this city. Work on the

latter road is being pushed rapid I3', and it is ex-

pected that the cars will be running within a few
weeks.

Some time ago the city council appropriated

$30,000 for the purpose of placing the wires of

the fire and police departments under ground
within a radius of one-half mile from the city

hall. The work has been begun. The conduit

adopted is 1^2", 2", and 3" iron pipe, laid about
2 feet underground, into which will be drawn the

cables. Day's kerite cables are to be used.

The American Bell Telephone Co., began three

suits Saturday last in the United States circuit

court for the eastern district of Michigan, against

first, the Au Sable Lumber Co., and John C.

Gram of Au Sable; second, Henry M. Loud,
Henry N Loud and Edward F. Loud of Au
Sable; third, Bostwick R. Noble of Detroit, Wil-

liam N. McKenna of Brockway Centre, J. T.

Waterman and James Benedict of Peck, Alvin

B. Graham and Phillip L. Graham of Croswell,

Charles Corbishley of Sandusky, Mich., Andrew
Moore of Speaker, John Blower of Deckerville,

Alonzo Downing of Downington and John P.

Niggerman, of Lexington. The defendants in

each case are using the Cushraan telephones.

The St. Clair and Sanilac Telephone Co.,

capital stock $5,000, with head office at Brock-
way Centre, is the latest company desirous of

serving the public. A line connecting a few
offices in St. Clair and Sanilac counties has al-

ready been constructed and it is the intention to

open other offices in Macomb county en route to

Detroit. An injunction has been applied for,

however, restraining the company from using the

Cushman instruments. The parties named in

the third suit referred to above are the incorpo-

rators of the company.

During the prevalence of a severe thunder
storm in this city on the 9th in,st., a rather curious
phenomenon, happily unattended with any
serious results, occurred on the premises of Capt.
Patton, 38 Hancock Avenue. The family hear-
ing a hissing noise in the front part of the house,
entered the parlor to ascertain the cause of it.

They were just in time to see a ball of fire,

apparently as large as a cocoanut, burst through
the wall paper from the chimney. They did not
remain to witness the gymnastic exhibition, but
fled from the room terror-stricken. The elec-

trical visitor had possession of the parlor only a
few moments but managed to do considerable
damage during the time. What might have hap-
pened, had not the front door been opened by a
neighbor who intended to make a call, no one
can tell. With the open door and the hole in

the wall, a draught was created, and the ball fol-

lowing the current of air, disappeared. Con-
siderable damage was done to the e.xterior of the

house, and it is quite probable that the timely
arrival of the neighbor alone saved the family
from injury.

Fenton, Mich., is figuring for an electric light

plant.

Belle Isle, Detroit's island park, is now lighted

by electricity. The Brush company erected a
special plant on the island.

The Brush Electric Light Co., is considering
the practicability of using oil for fuel. It is es-

timated that by burning crude oil instead of coal

in the furnaces, the fuel bill will be reduced one
half.

The Detroit Bridge & Iron Works has se-

cured the contract to build a bridge from the

mainland across Detroit river to Belle Isle. The
contract price is $280,000.

The Michigan Bell Telephone Co. constructed

140 miles of new line during June, No. 12 hard
drawn copper was used.

The Brush Electric Light Co. is building a

new station here.

At the last meeting of the Ypsilanti city coun-
cil the bid of the Jenney Electric Light Co,, of

Indianapolis, to light the city for $10,875, P™"
viding towers, arm lights, etc., was accepted.
Mayor Cornwell, however, vetoed the resolution

accepting the bid. The company was to furnish

five towers, each seventy-five feet in height, and
arm lights at every alternate intersecting street,

and wherever most needed. It is quite probable
that the contract will be awarded over the

mayor's veto, as the resolution to accept it was
carried by a vote of nine to one. The next
meeting of the council will decide the matter. G.

From Indianapolis.

Indianapolis, July 16.—At the conclusion of

the meeting of the National Music Teachers'
Association, the Governor gave a reception to the

visitors and citizens generally in his parlors in

the new state capitol building, which was bril-

liantly illuminated by gas for the first time. The
chandeliers are very fine and massive, made for

gas and electric lighting. While the building

was in process of construction it was wired for

electric lighting, and it was the intention of the

state house commissioners to put in the necessary

machinery for incandescent lighting throughout
the building, but finding their funds running
short they concluded to use gas for the present,

not being willing to take the responsibility of ex-

ceeding the limit allowed by the legislature. It

is more than probable that the next legislature

will make an appropriation for the necessary

machinery and fixtures for electric lighting, and
order them put in.

Your correspondent dropped in at the W. B,

Barry's Saw & Supply Co,'s office this week and
found them full of business. They carry a full

line of belting, and had just shipped a large belt

to the Paris., 111., Electric Lighting company.
Mr. Gallup, one of the firm, showed his new
machine for measuring belting automatically, it

being arranged so that the belt passing through
a series of rollers registers in feet and inches as

it runs through, and at the same time is wound
up in a coil ready for shipment. This invention

will be of value to any firm handling a large

amount of belting. Mr, Gallup has several orders

for the machine to be shipped as soon as ready
for the market.
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The telephone toll system is not in favor with

the people of Miincle. Many patrons of the

company who retained their instruments to give

the new system a trial will have them taken out

at the end of the quarter.

H. C. Sickels, assistant to J. F. VVallack, super-

intendent of the Western Union Telegraph com-
pany, has just returned from a three months' trip

through Europe.

The prospect for Indianapolis having an elec-

tric street railroad appears to be very good.

The new cable company, who were granted the

right of way on certain streets to operate a cable

or electrical railroad, have signified their inten-

tion of putting down one line across the city,

east and west, this fall, and will use electric

motors for power. Application has been made
to the county commissioners for right to use the

roadway west of the city to Haughville. M.

Telephone Stock Quotations.

Col. S. G. Lynch, broker, 146 La Salle street,

Chicago, furnishes the following quotations on
some of his specialties in telephone stocks:

Chicago .- --- - 3S5 400
Central Union -- 45 46
Michigan 76 77
Great Southern 30 33
Colorado _ 20 22

Rocky Mountain Bell 40 45
Cumberland— So 85

Wisconsin 105 107

Bell of Mo 155 157
Iowa Union ... --. 25 27

NEW ENTERPRISES.
An addition to cost $25,000 is about to be

built to the Clark house, Minneapolis, Minn.

J. J. McKinney, owner of a hotel at Minne-
apolis, Minn., is building an extension to the

house which will cost $75,000.
Prof. E. D. Eaton, of Beloit college, is build-

ing an $8,000 residence at Beloit, Wis.
M. S. Tyler is building a residence block at

Kansas City, Mo., to cost $25,000.
S. S. Winn is building a $20,000 residence at

Kansas City, Mo. It will be fitted with, electric

bells and appliances.

Louis Sylvester is erecting a block of residence
flats at Aurora, 111., at a cost of $10,000.
Eugene Stetler is building a residence at the

same place, which will be provided with electric

appliances.

A new church is to be built at Dyersville, Du-
buque Co., la., at a cost of from §50,000 to $60,-

000, Fried Heer is the architect. Rev. Father
Gutenkauf is the pastor.

A new jail is to be built at Alpena, Mich. At
the same place a hall and engine room will also

be built. An electric alarm will be put in the

latter. H. L. Powers fs chief engineer.

P. W. Power is building a handsome residence
at Kansas City, Mo. It will cost about $22,000,
and will be furnished with modern conveniences
including electric bells.

The opera house at Alpena, Mich., will be
remodeled.

A public library building is to be built at

LaCrosse, Wis.; the cost is estimated at $15,000.
At Rockford, 111., J. B. Williams is building a

residence, which will cost $6,000.
Creston, la., is to have a new city hall. About

$22,000 will be expended. The building com-
mittee in charge consists of John McCaffrey, W.
H. Bradford and R. S. Keith.
The Chicago, Rock Island & Pacific railroad

company will erect a passenger station, freight

depot and round house at Armourdale, Kan.
The Bolivar Hotel Co. of Bolivar, Mo., will

expend about $25,000 on their new hotel. Elec-
tric bells will be put in.

D. B. McMechen will erect a residence block
in Kansas City, Mo. It will cost about $45,000.

Riley Bros., of St. Joe, Mo., will build a new
cracker factory, at a cost of $25,000.
The general offices, machine shops and round-

house of the Chicago, St. Paul & Kansas City
railroad will be erected at St. Joe, Mo.
The new custom house at Lexington, Ky.,

after plans by Architect Bell, of Washington,
will cost $150,000.
The Swedish Lutheran society of Aurora, 111.,

is about to erect a new church, building at a cost
of $10,000.

THE ELECTRIC LIGHT.
Powers' Hall in Rochester, N.Y., which forms

a part of that magnificent private art gallery,

known by the same name, is to be lighted by in-

candescent lights The electric lighting of the
gallery proper has been so eminently successful
that the hall is now to be illuminated by the
same light.

The Peabody Electric Light company, of Pea-
body, Kan., has been granted a franchise to

operate an electric light system in that place.

The city has contracted for five arc lights and
one incandescent light.

THE ELECTRIC MOTOR.
The Pythian Kiiig/it, published at Rochester,

N. Y., under the editorship of William Mill But-
ler, has an electric motor for power. It is the

first paper in that city of good newspapers to use

the motor.

The Rochester Electrical Railway company of

Rochester, N. Y., has been incorporated for a

term of fifty years. The length of the road they
will operate will be about six miles, and the

amount of the capital stock $75,000. The seven
directors, who shall manage the affairs of the

company for one year, or until others are chosen
in their places, are : Asa T. Soule, Savannah

;

Wilson Soule, James B. Perkins, H. D. McNaugh-
ton, C. B. Judson, Bernard P. Smith, Henry
Brinker, Rochester. Among the other incorpora-

tors are : David Hays, W. B. Vail, A. Vogt, E.

A. Frost, Charles W. Gorton, Rochester, and
others. As the name indicates, motors will be
used for the propulsion of the cars.

Five miles of standard gauge track will go
into operation shortly at Clay Center, Kan., and
it is said that electric motors will be used.

An electric railway is being constructed in Graz
on the Schlossberg, and a concession has also

been obtained for a line from Hainfeld to Ram-
sau, which will be worked electrically.

THE TELEPHONE.
Frank B. Brown, principal examiner in elec-

tricity in the patent office, has submitted to the

commissioner his report on the request of Elisha

Gray for leave to amend the claim in his applica-

tion for a patent for the speaking telephone by
inserting the word "metallic" before the word
" diaphragm " in his original claim. Argument
was lieard in the case May 24, 18S7. Mr. Brown
decides adversely to such an amendment, holding

that it is concluded by the decision in the origi-

nal speaking telephone interference cases, and
that the subject matter has been abandoned by
Professor Gray.

Telephonic communication has recently been
established between Cardiff and Newport by the

Western Counties and South Wales Telephone
company, who have also purchased the business

of the Swansea company, started about eight

years ago by Mr. Goss. The exchange rates at

Swansea, which has thus become connected with

an extensive system, have been fixed at ^12 for

one year, ^^i i per annum for two years, and only

;i^io if the agreement is entered into for seven

years. Newport has set an example worthy of

imitation by other towns, in connecting the

houses of fourteen members of the volunteer fire

brigade.

The scheme of Professor Barrett of Chicago

of opening and closing the bridges by telephone

was put in effect on the 20th inst. The plan has

been fully set forth in the columns of this paper.

For the present the professor will act as dis-

patcher. The workings of the scheme will be

watched with interest and the results will be

given after it has had a fair trial.

Miscellaneous Notes.

It seems that in the description of the police

patrol signal system, described in the second num-
ber of the Western Electrician, one feature of

great advantage was not brought out. The Buf-
falo Courier has discovered that point of excel-

lence, and describes it in the following incident

:

" An elderly man with an excited nose yesterday

afternoon stood and looked intently and admir-

ingly at a police patrol - box which was sur-

mounted by a gas-lamp. Then he began talking

to himself, and he knew what he was talking

about. ' That's a big improvement over the old

plan, where a fellow had to hold up a lamp-post
when he lost his reckoning and fetched up
against it. Now he gets inside and the thing
holds him up. This is getting to be a great

country.'

"

THE TELEGRAPH.
One hundred members of the English house of

commons have formed a committee for the pur-

pose of endeavoring to cheapen the postal and
telegraphic charges between the mother country
and the colonies.

A strong and representative committee of men
connected with telegraphy and electrical science

generally met recently, under the presidency of

W. H. Preece, F.R.S., at the rooms of the Society

of Telegraph Engineers and Electricians, to

deliberate upon the steps to be taken with a view
to celebrate by a dinner the advent of telegraphy
fifty years ago. The president of the committee
was fortunate enough to secure beforehand the

attendance of the postmaster-general as chairman
of the forthcoming dinner, which will take place

on the 27th of July.

—

Ma?uhesler Industries.

The Pacific Mutual Telegraph company will

extend its lines to Topeka along the Santa Fe
railway from Kansas City. Work has already
been commenced. J. S. Bear, who recently re-

signed from the Western Union management at

Topeka, Kan., will be the Pacific Mutual's
Topeka manager. The line is to be completed
within sixty days.

Garden City, Kan. is boasting of a new West-
ern Union up-town office.

Business Mention.

The Union Electric Underground company
will establish a factory in Pittsburg, for the man-
ufacture of underground wire. Employment for

300 men will be afforded.

The A. Plamondon Manfg. Co., of 57 South
Clinton street, Chicago, have just issued their 29th

annual catalogue. Shafting, pulleys, hangers,
couplings, machine moulded gearing and flour

mill, grain elevator, distillery, brewery and
malthouse machinery compose their manufactures.
The Western Electric company of Chicago,

has secured a contract for fitting up the excur-
sion steamer Ivanhoe with electric lights.

Leonards Izard of Chicago are installing for

the Edison company a plant of 1200 Edison lamps
in the works of Nelson Morris & Co. in the stock

yards. The arc lights used on the killing floors,

will be replaced by incandescent lights.

At a meeting of the directors of the American
Electric Manufacturing company, held at New
York, July 14th, the regular quarterly dividend of

ij4 per cent was declared, payable on Monday,
August 15th, next, to all stockholders of record
Saturday, August 6, 1887.

The Owen Sound Electric Illuminating &
Manufacturing Co., Lim., of Owen Sound, Out.,

are burning 80 arc lamps, distributed over a

twelve-mile circuit; and about the ist of August
the company expects to have about 500 incandes-
cent lights in use.

The Western Electric company of Chicago, has

just received from the Metropolitan Telephone
company of New York, an order for a cable con-

taining 1,000 miles of conductor. It is a hand-
some order for a first-class cable.

Electrical Patents.

Issued fuly 12, 288J.

366,195. Undergroundway or Conduit. Sid-

ney W. Arnold and William C. Cranmer,
Philadelphia, Pa. Corrugated sheets of met-
al are placed alternately, back to back. A
series of such plates laid in a trough or chan-
nel present in section a honeycomb appear-
ance.

366,202. Apparatus for Measuring Electricity.

Jules Cauderay, Paris, France.

366,209. Electrical Conductor for Railway
Trains. Augustus L. Duwelius, Cincinnati,

Ohio. The longitudinal truss rods of ad-

jacent cars are connected by flexible con-
ductor-couplings.
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366,212. Electrical Alarm. James A. Galvin,

Steelton, Pa.

366,229. Telegraphy. Louis Maiche, Paris,

France. The invention is especially designed

for use on long cables. A mechanically op-

crated transmitter after each emission of a

current automatically sends through the line

a current in the opposite direction to restore

the neutral condition of the line before the

passage of another working current, thus

securing uniform duration of alternate sig-

nals and clearing the line between reversals of

current.

366,263. Underground Cable for Telegraph
Wires. Robert F. Silliman, Troy, N. Y.

366.267. Automatic Regulator for Electric Mo-
tors. William Stanley, jr.. Great Barrington,

Mass. A centrifugal governor attached to

main shaft of motor, operates by means of a

special commutator and brasher to short-cir-

cuit certain field coils during such time as

may be required to maintain the desired speed.

366.268. Electric - Meter. William Stanley, jr..

Great Barrington, Mass.

366,289. Conductor-Support. William P. Zim-
merman, Freeport, 111.

366,292. Car -Lighting Apparatus. Craig R.

Arnold, Sharon Hill, Pa.

366,305. Galvanometer. Harry B. Co.x, Cin-

cinnati, Ohio.

366,324. Automatic Electric Temperature Reg-
ulator. Warren S. Johnson, Milwaukee, Wis.

Thermostats and electro-magnets included in

a battery circuit operate the dampers of a

heating furnace and thereby regulate the

temperature.

366.336. Compound for Covering Electric

Wires. Henry W. Merritt, Somerville, Mass.

366.337. Semi-Elastic Compound for Covering
Electric Wires, etc. Henry W. Merritt,

Somerville, Mass.

366,347. Electrical Converter. Albert Schmid,
Allegheny, Pa. The invention relates to

sheets of iron composing the core of an in-

duction coil.

366,349. Regulator for Self-E.xciting Alternate

Current Electric Generators. Oliver B. Shal-

lenberger, Rochester, Pa. The invention

consists in deriving alternating secondary or

induced currents from the primary or gener-

ated currents, and causing such alternating

induced currents to be converted into a con-

tinuous current, which is caused to traverse

the coils of the field-magnets and maintain

the magnetism of the same.

366,350. Safety - Strip for Electric Circuits.

Oliver B. Shallenberger, Rochester, Pa.

366,352. Licandescent Electric Lamp. Edward
P. Thompson, Elizabeth, N. J.

3'56,353. Process of making Incandescents.

Edward P. Thompson, Elizabeth, N. J. Hy-
drocarbon vapor under pressure is applied to

the filaments, while, at the same time, they

are heated by an electric current.

366.361. Electric Conductor. George Westing-

house, jr., Pittsburg, Pa.

366.362. Electrical Converter. George West-
inghouse, jr., Pittsburg, Pa,

366,374. Circuit-Controller for Electric Circuits.

Henry M. Byllesby and Philip Lange, Pitts-

burg, Pa.

3^^<375- Electric Converter. Henry M. Bylles-

by, Pittsburg, Pa.

366,376. System or Circuit for Electrical Dis-

tribution. Henry M. Byllesby, Pittsburg,

and Oliver B. Shallenberger, Rochester, Pa.

366,400. Telegraph Key. Alphonso S. Keat-

ing, Corry, Pa.

366.407. Electric Switch. Philip Lange, Pitts-

burg, Pa.

366.408. Core for Electro-Magnets and Method
of Forming the same. Philip Lange, Pitts-

burg, Pa. The core consists of a sheet of

paper covered with soft iron wires rolled to-

gether.

366.409. Electric Galvanometer. Philip Lange,

Pa.

366.410. Electric Galvanometer. Philip Lange,

Pittsburg, Pa., and Oliver B. Shallenberger,

Rochester, Pa,

366,457. Laying Continuous Electrical Conduits.

Alexander C. Chenoweth, New York, N. Y.

366,513. Electric Controlling and Regulating

Device for Pendulums. William S. Scales,

Somerville, Mass.

366,523. Automatic Regulator for Electric Dis-

iribution. William Stanley, jr.. Great Bar-

rington, Mass. The invention consists of an

apparatus whereby a current of variable

strength is caused to traverse the primary
coil of the converter and is automatically reg-

ulated through the instrumentality of the
counter electro-motive force developed within
the converter itself, the variations of which
force are caused by and dependent upon the

variations ol resistance in the secondary circuit.

366,544. Electrical Converter. George West-
inghouse, jr., Pittsburg, Pa. The coils are

inclosed in an air-tight case, which is sur-

rounded by a strong box, the space between
the case and box being preferably filled with
gas. The object is to exclude moisture from
the coils.

366,603. Mast-Arm for Electric Lights. Frank
H. Parker, Burlington, Vt.

366,606. Key-Socket for Incandescent Electric

Lights. Frank L. Pope, Elmora, N. J., and
Henry M. Byllesby and Philip Lange, Pitts-

burg, Pa.

366,6r3. Electric-Arc Lamp. Addison G. Wat-
erhouse, Hartford, Conn.

366,614. Electric-Arc Lamp. Addison G. Wat-
erhouse, Hartford, Conn.

366,628. Type -Wheel for Printing - Telegraph
Receivers. Clarence L. Healy, Brooklyn.

366,634. Electric Switch. Roderick Macrae,
Baltimore, Md. and Charles F. Tavener, Bos-
ton, Mass.

HIUU CUUTCH WORKS,
CLEVELAND, OHIO.

GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALER IN

Electrical Securities.

EXPLOITER OF

Electrical Inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET, CHICAGO, ILL.

Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

A.UTOMATIC Engines
''

BOILERS, ETC.
Complete Power Plants Furnished

and Erected.
Send por Catalogue.

lutomatic Cut-Off Engine,

Mosi Successful Engine for Electric Lighting.

Cliiillenge to the World on Regulation. Highest Award from Franklin Institute,

Philadelphia ; Mechanic Institute, San Francisco.

SUPERIOR GUNSTRUGTION. LONG LIFE. ECONOMY.

A. L. IDE & SON, Engineers and Rounders,

SPRINGFIELD, ILLINOIS.

Chicago Oijice, 23:i Clark Street. gend for eatalogne c.

I
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J B. YOUNG,
PRtSIDtNT AND TRCAS,

B. K. JAMISON,
VICE-PRESIDENT,

Solar Carbon & Mfg. Co.

nth and Etna Streets, PITTSBURGH, FENN.

WELL SELECTED AND GOOD

QARBONS
MADE FROM NATURAL GAS. PROCESS PATENTED.

SPECIAL DISCOUNTS ON LARGE ORDERS.

The Globe Electric Comp'y,
"Wholesale Manufaclurers of Every Description

of Apparatus for

TELEPHONE COMPAN ES,
Switch-Boards, Switches,

Annunciators and Bell Supplies a Specialty.

ilii'lSHIIilBEHH
GLO8C ELECTRIC CDHPY.

^SKPIiSBBIl

aBnpOBKBi:

Which are of the Best Material and Workman-
ship, are Perfect In Action, Simple in Construe-
tion. Elegant In Design, and Low in Coat. In
addition they possess many other Important ad-
vatitJiges which arc wanting In other Annimcia-
tors.

4 Indicators.

11

^

.$12 00

. 16 00
.. 20 00
.. 24 00
.. 29 00
,- 36 00
,. 44 00
.. 57 00

40 IncHcators-$ 74 00
50

60
70
80
90
100

92 00
106 00
121 00
132 00
145 00
155 00

With Alarm $3.00 Extra, Subject—

THE ELOBE ELEGTRIG GOIVIPANy,

CLEVELAND, OHIO. U. S. A.

The Oetroit Sight peed [ubricators

Are pronounced the best by more than 2Of00O users.
They are especially adapted to

PI6P gPEED ENGIJMEg E0R EIiECPl^IO IiI6pa?I]V[6

Being SIMPLE in OPERATION and ALWAYS RELIABLE.

A Lubricator seut on 30 days' trial to responsible parties.

" I would not takejiae iiynes tlie cost of my Inbricator if I could

not get anotJi-er," is ths statement often made by users.

Liberal discount to the trade. Send for Circular and Price
List.

DETROIT LUBRICATOR CO.
Office, 1 1 Rowland Street, - DETROIT, IVIICH.

Central
Electric

M. T. GREENE, President. .

GEO. A. McKINLOCK, Treas.

\VM. H. McICINLOCK, Secy.

Company,
38 and 40 La Salle Street, Chicago.

MAGNET
]

OPETCP
ANNUNCIATOR
UNDERWRITERS
LINE
BARE COPPER j

AA^IRE.
ELECTItIC :BELLS,

HOTEL A-IVIVUIVCIATOItS.
PRICES ON APPLICATION.

Telegraph, Telephone and Electric [ight Supplies.

ANNUSCIATORS, BURGLAR ALARMS, ELECTRIC BELLS,

BATTERIES AND BATTERY SUPPLIES.

Repair Work done and Special Manufacturing attended to.

Sl<illed Workmen in all Departments.

I1^"ALL APPARATUS WARRANTED AND SATISFACTION GUARANTEED.

IVIACNETO BELLS, ETC., ETC.

No. 211 and 213 Randolph Street, CHICAGO.

CORRESPONDKNGE SOLICITED.

^-

George p. Barton,——^lau; Offi(;e

225 Dearborn St., CHICAGO.

Havinc: removed my oiEce to Rooms 68 and 69 Temple Court, 235 Dearborn Street,

I shall continue the general practice of the Law, giving special attention, as heretofore,

to litigation relating to Patents and Trade Marks
My experience in the Class of Electricity having been large during the last seven

years, I offer my services as Solicitor of Patents, especially to those interested in elec-

trical inventions.

June 1,1887. GEORGE P. BARTON.

SUBSCRIBE

FOR THEWestern Ilkctrici/i.N-$2 '"^^^' $2
The only Electrical Journal in the West.

ADDRESS WESTERN ELECTRICIAN ^*=*- ^ Lakeside Building, Chicago, 111.

% mmi LINE mimm
For use between office and residence

' ir factory, sola outright. Xo renting.
Takes place of Bell Telephone on all

Hoes under two miles In length. No
[nfringeme.'nt. Pat. Nov. 30, '80, and
.Tune 21, "81. 5000 In use. Circulars
free. Agents wanted. Harbert Tele-
phone Co., Dealers in Telephone and
Electrical Supplies of every descrip-
tion. l.'>9 LaSalle Street, Chicago.

DETROIT ELECTRICAL WORKS,
MANUFACTURERS OF

Fleetrie ^upplie5

INCLUDING

Medical Batteries, Skeleton, Iron and Box
Bells, Burglar Alarms, Hotel and House
Annunciators, Fire Alarm Boxes, Pins

and Brackets, Insulated, Magnet,Tele-

phone and Electric Light Wire.

BUILDERS OF

pisher's Qlectric ||)otors,

AND ALL APPLIANCES FOR CITY AND SUBURBAN

ELECTRIC RJLILIXTJLYS.

General Offices and Works, DETROIT, MICHIGAN.
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TJThE j^RUSH ^

^LECTRIC <3o,

^ Cleveland, Qhio.

Are a\)d I9ea9d^s(;e9e^

Fle(;t:ri(; lii^l^ti^^ Apparatus

Chicago Office: ^

130 Washington Street,

^ Chicago, Illinois.



July 23, 1887. WESTERN ELECTRICIAN.

Motors UJound for any Current, )|rc or Incandescent,

GUARANTEED FULL RATED POWER,

llegulation Superior to any |I|otor.

.^^'

s> ^^

^^

SELLING agents: ^»^ ^

NYLAND ^ >^0
ELECTRIC CO. ^ t$*^ ^^^

406 Broadway, %.^J o* / V
New York. ^\^ C^"^^^ ^^^ <^^

i,*-*

«>

.^^^- o^^O
Branch Offices

:

New York,

>^^ NYLAND ELEC. CO.
y 406 Broadway.

BOSTON, E. C. PIKE, 197 CONGRESS ST.

San FranciscoA''^^"''^/^'^f™(^ «">TOR CO.,

( " 12 Annie Sireet

&'
J. J. DICKEY, President.

H. J. WELLS, Sec'y and Gen'l Manager.

CHICAGO, CHICAGO OPERA HOUSE BLDG., Room 1020.

Louisville, IVIessrs. Barbaroix & Co., 139 Third Street.

ST. LOUIS, S. B- PIK.E, 708 SOUTH THIRD STREET.

Buffalo, No. 6 Coal and Iron Exchange.

CLE-yELJLlSriD, OHIO,
OFFICE, No. 1 National Bank BIdg. WORKS, 21, 23, 25, 27 Frankfort St.

F LEMON DRAKE, Vice President.

L. H. KORTY, Treasurer.

ISRAEL LOVETT,
Sup't and Electrician.

WLziDi-iLNiD Electric Co.
OMAHA, NEBRASKA,

DEALERS IN

ELECTRICAL SUPPLIES
FOR THE TELEGRAPH, TELEPHONE AND ELECTRIC LIGHT.

Hotel and House Annunciators, Burglar Alarms, Fire Alarms, Electric Gas Lighting:, Speaking Tubes, Elevator Annunciators, Batteries, Push
Buttons, Electric Pens, Telegraph Learner's Instruments, Medical Batteries, Linemen's Tools, Bell Hanger's Supplies, Railway Velocipede Cars, Etc,

WESTERN AGENTS,—THE OKONITE CO., and the Return-Call System of Hotel Annunciators. Fire alarms for cities and towns.

We own the Franchises of the Western States and Territories, for the Improved McCULLOH AMERICAN DISTRICT TELEGRAPH SYSTEM
and are prepared to give franchises and construct plants on reasonable terms.

I^" Estimates furnished and contracts made for any and all kinds of Electrical Work in any part of the West. Correspondence solicited. Illustrated Catalogue and
Price List on Application,

Pond Engineering Company.
ENGINEERS AND CONTRACTORS OF

^team and [|ydraulic |||achinery.

Complete Steam Plants for Electric

Light and. Power.

Western Agents for Armington & Sims' Engines, Steel Tubular
Boilers, Jarvis' Patent Furnace, National Rocking and Sheffield
Grates, Lowe Feed Water Heater, Blake Pumps, Korting Injector,
Jenkins Bros.' Valves, Etc. Also, Brick and Pipe Work, and Belting.

SEND FOR LATEST CATALOGUE.

707 and 709 MARKET STREET, ST. LOUIS.
BRANCH. 521 DELAWARE ST.. KANSAS CITY.



WESTERN ELECTRICIAN. July 23, 1887.

5t?^ dpiM S'^^'^^S ^ls^^ri(; |i^l7ti9(5 Co.

-MANUFACTURERS OF-

Incandescent $ fait Light Apparatus.

($lai/T\i9(J 5^P*^'^'ority ouer otl^er 5yste/r\8

BECAUSE OF

Economy of Power.

Mechanical Design and Workmanship.

Perfection of Automatic Regulation.

Durahility of Lamjjs.

Absence of Discoloration of the Lamp Globes.

Precision and Reliability of Measuring Instruments.

Cmnpleteness of Detail.

United * States * [ong * Distance * Incandescent * Lighting.

¥1^0 oqIv W')t®m offepio^ pea^ooakly bw '^°<fi Fop maio

eoDdLi<^top^ <ioml3ioesl v/itl^ ecoootny io 0[®epatior2, hl^ah l^a^

beeo "^ylajec-hed to 8 <iommep<^ial ts'^t fop acy I®f2"^tl2 of time-

-ITS CLAIMS ARE-

GREAT SIMPLICITY.

UNEQUALLED ECONOMY OF OPERATIOK.

UNEQUALLED ECONOMY IN COST OF MAINS.

THAT IT CAN BE DISTRIBUTED MORE WIDELY.

Greater COMMERCIAL SUCCESS than any other System Tested.

SEND FOR CATALOGUE AND TESTIMONIALS.

Compare our auarantees of ifje followina SIX most important points in incan-

descent liglptinq witr) \\)e guarantees of any otber Company.

ist. Number of 16 Candle Power Lamps to the Horse Power,

2nd. " " 20 " " " " " " .

3rd. Life "16 " " •' guaranteed,

4th. " " 20 " " <i u
_ _

5th. Percentage of discoloration of lamps at or near end of guaranteed life,

6th. Self Regulation of Dynamos to insure even burning of Lamps,

600 hours.

1000 "

inappi-eciable.

yes.

C. C. 'HTiLRREIT,
MANAGER WESTERN DEPARTMENT.

216 La Salle Street, CMICiLG'O.
Territory : —Ohio, Michigan, Indiana, Illinois, Wisconsin, Minnesota, Iowa, Missouri, Arkansas, Kansas, Nebraska

Colorado, Dakota, Idaho, Montana, Utah, New Mexico, Texas, etc.

GENERAL OFFICES: EQUITABLE BUILDING, 120 BROADWAY, NEW YORK.



JOSEPH A. SLEEPER. Prmdeni
W. A. STILES. Secretary and Treaaurcr.

AARON K. STILES, Manager.

0. J. 7AN DEPOELE, Electrician.

THE^

||an O^poele Electric manufacturing Co.
OF CHICAGO, ILL, U. S. A.

OWNERS OF THE PATENTS AND INVENTIONS OF CHAS. J. VAN DEPOELE.

ELECTRIC RAILWAY APPARATUS,
Electric Arc Light Dynamos and Lamps.

Constant Speed Stationary Electric Motors, Etc.

-OUR

/)re E^leetrie IJiJI^t:

UNEQUALED.

The Oql^ perfect DouMe-Lamp.

THOUSANDS IN USE.

GLiapat2teeGl es-jfjal b any

-OUR-

Fl<^(;tric;- Railufay

SYSTEM
- PROTECTED BY-

PATENTS.

^tie Wverijead Wire and

anderaround Sonduit Systems

Kully rrotected.

Uap Depo^l^ ^l^c;tri(; I^ailu/ay5

-AKE IN OPEEATION AT-

Appleton, Wis., Scranton, Pa., Montgomery, Ala., Detroit and Port Huron, Mich., 'Windsor, Ont., Binghamton,

N. Y., and Lima, O., and are being constructed at Ansonia, Ct., Brooklyn, N. Y., and St. Catharines, Ont.

-^^-«—^j ESTIMATES AND CATALOGUES SENT ON APPLICATION. ^'^—S-?<.^-

VAN DEPOELE ELECTRIC LIGHTS
Are in use everywhere and are daily growing In popularity. •

WRITE FOR ILLUSTRATED ELECTRIC LIGHT CATALOGUE.

||an Oepoeie Electric manufacturing Company,

15, 17, 19 & 21 No. Clinton Street,

CHICAGO, ILL, U. S. A.
NEW YORK office:

Rooms 220, 221 & 222, No. 45 BROADWAY.
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Fort |||ayne"]enney" Electric [ight Co.
SOLE OWHERS AKD MAKUFACTURERS OF THE
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JEqqEg ARG LIGHT

The JENNEY DYNAMO has no equal for SIMPLICITY, COMPACTNESS
and DURABILITY. The same has been said and admitted to be true of the

Jehney Lamp. Recommended for the award of the

ONLY GOLD MEDAL
At the Great Southern Exposition at Louisville, -1883, for Best Arc System.

Awarded First Medals for Best Arc Lamp, Best Arc Dynamo, Best Arc System.
This system HAS NO EQUAL for SIMPLICITY, DURABILITY and

STRENGTH OF LIGHT.

-ALSO-

COMPLETE INCANDESCENT SYSTEM.
DYNAMO: PERFECTLY AUTOMATIC, SHUNT WOUND, REQUIRING NO RESISTANCE for variable load.

LAMP : NEW FILAMENT, NEW PRINCIPLE of Construction, REMARKABLE LENGTH OF LIFE with FULL
CANDLE POWER, will not deposit carbon on inner surface of bulb.

The filament is as pliable as a piece of thread and is not made brittle by the action of the current.

Complete System of Fixtures and Attachments, also full line of Electroliers, Combination Fixtures and Shades,

We are in the market for Large Incandescent Contracts.

-*-- CXRIC IMOXORS
We have the Only Perfect Working Headlight for Steamboats, with Focusing Reflector. Full information furnished on

application. Philadelphia Office : 26 North Seventh Street. G. A. WILBUB, Manager.
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THIS SPACE RESERVED
FOR THE

^Ie(;tri(;al 3^PP'y ^ompapy,
WHOSE

Full Page Advertisement
CAN BE SEEN ON

3F>.A.O£3 III.

THE AMERICAN

|||atchman's ^'ime jjetector.

T)iis Electrical Instrument is designed to,

and does lieep an exact record of the doings of the

night watchman in any establishment where it is

in use. It is an accurate and faithful gTiardian of

your premises during tlie night.

It is simple, reliable and absolutely infallible.

Cannot be tampered with. Thousands of testi-

monials from the first concerns of the world.

SEND FOR CATALOGUES.

The CLEVELAND ELECTRICAL MFG. CO.

CLEVELAND, OHIO, U. S. A.

PAYNE AUTOMATIC ENGINE
B. W. PAYNE & SONS, Manufacturers, Eliviira, New York.

BUILDERS OF

Singls Yalve and Corliss Valve

ENGINES.
SELF CONTAINED AND SINGLE CRANK

ENGINES ,

Specially kU# for Electric LiiMng.

WESTERN DEPARTMENT:

^^' -^ No. 10 S. Canal St.

CHICAGO.

H. S. WALKER, MANAGER.

TELEPHONE 4024.

Danihl W.
Addison H.

Mabmon, President.
NoRDYKK, Vice-President.

Chaeles D. Jrnnet, Electrician Brainap.d Eorison', Secretary.
Amos K, Hollowell, Treasurer.

Jenney Electric Company,
Sole Owners of all the Patents and Inventions of Charles D. Jenney (known as the Jenney System) and Sole Owners and Manufacturers of his

jmproued Oynamo, [amp ^
Electric (||otor.

In all desirable features of Arc and Incandescent Lighting
the Jenney System leads. Simple, durable, economical,
steady, brilliant and penetrating, In these esbentlals it chal-
lenges comparison

Estimates Promptly Furnished for Erecting Electric Lighting
Plants for Cities, Companies or Individuals.

Prices Furnished for the Jenney Arc or Incan-

descent Systems, or for both combined.

The Jenney Arc-locandesccnt Dynamos are self-regulating,

na permit the turning on and off of one or mH of the Lamps
.11 will.

T/iis Compavj/ gives special attention to furnisking Mills^

Shops, Factories, etc., lolth Individual Plants.^ SEHD FOB PiMPHlET lUOSTBftllKG IIHQ DESCilBING TIE SMH.-^
OFFICE AND WOEKS:

^sr. Sentscky Ave. and tm li Indiaaipolisdnd.



The Thomson-Houston Electpic Bo.
SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

Electric Arc-Lighting
IIT THE ^yyoRLc
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This Company was given tiie only Gold IVIedal awarded at tine International Inventions Exhibition,

at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS
AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

FOR DIRECT LOW TENSION

These dynamos are automatic in their regulation and will maintain a uniform light, with all or any portion of the lights in circuit,

maintain its candle power during its guaranteed life. Every requisite for the most perfect system of
Incandescent Electric Lighting, at prices which insure a profitable investment to the purchaser.

Incandescent Lamps and Appliances for Incandescent Lighting.

Our lamp will not blacken, and will
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|4 o (0This company also manufacture Electric Motors of all sizes for the transmission
of power. Plans and estimates furnished for all kinds of Arc and

Incandescent Lighting.

THE THOMSON-HOUSTON ELECTRIC CO.,
««< offices: -•-« Wif-

Eastern, 178 Devonshire St., BOSTON. Western, Pullman Building, CHICAGO, ILL.
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AMERICAN SYSTEM
-OF-

^LECTRIC ^ J^IGHTING
(WOOD'S PATEWTS), Owned and Manufactured by the

f\f[\(^rkai) El(^(;tri(^ /T^ai^uf^. ^0,

18 CoRTLANDT Street. NEW YORK.

For Simplicity of Construction, Steadiness and Purity of Light, Perfection of Automatic Regulation, Economy

of Power in Operation, Freedom from getting out of Order, and Absolute Safety

of Armatures from Burning,

THE ILWL^RTCILN ID^NIL^/LO HiLS TsTO HQXJJLL

INTENDING PURCHASERS,
Whether for Isolated Plants or Central Station use, desiring to investigate the merits of the AMERICAN

SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS,-

American Electric Manufacturing Co.,

18 Cortlandt Street, NEW YORK.
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REYNOLDS' IMPROVED CORLISS.
THE IDEAL ENGINE FOR ELECTRIC LIGHT WORK.

UnGqualGd fnr CIdbe REQUlatinn

ECONOMY OF FUEL.

Write for our Catalogue and Circular

giving L-lst of Users.

-SOLE BUILDERS-

We refer to tlie following electric light plants now using the Reynolds' Corllss:

Brush Electric Light and Power Co.. Cleveland, O.
Edison Electric Light and Power Co., Eockford, III.

Syracuse Electric Light Co., Syracuse, N. T.
Louisiana Electric Light and Power Co., Kew Orleans. La, three englnee
Badger Illuminating Co., Milwaukee. Wis., two engines.
West Side Power Co., Minneapolis. Minn., four engines.
Louisville Electric -Light Co., Louisville. Ky.
La Crosse Brush Electric Light and Power Co., La Croe&e. WIb.
C. M. & St. P. K. R.. Milwaukee, "Wis.
Menominee Mining Co., Iron Mountain, Mich.
West lloiel, Minneapolis, Minn.
Plankinion House, Milwaukee. Wis.
N. W. Mutual Life Insurance Co., Milwaukee, Wis.
J V. Farwell & Co., Chicago, III.

Chas. H. Slack, Chicago, 111.

Mandel Brothers. Chicago, 111.

C. Boetcher, Leadville, Col.
Omah;v Thomson-Houston Electric Light Co., Omaha, Neb-
Thomson-Houston Electric Co.. Racii.e, Wis.
Sioux Falls Electric Light and Power Co., Sioux Falls, Dakota.
Electric and Water Supply Co., Nelllsville, Wis.

EDW. P. ALLIS & CO., Reliance Works, Milwaukee, Wis.
CHICAGO BRANCH: 48 South Canal Street.

Forest City Electric Works,
MANUFACTURERS OF

Cleveland's Electric Light Cut-outs,

GANG SWITCHES, FROM 5 TO 40 AMPORES. ^il^

Quick Make and Break Uncontrolled by the Handle.

Correspondence Solicited with Electric Light Companies.

W. B. CLEVELAND, proprietor,

26 S. Water Street, CLEVELAND, O.

FAEADAY CARBON COMPANY, LIMITED
CA.FA.CIT^^, 1,000,000 CAIM30IVS IMCOINTHLY.

QUALITY GUARANTEED EQUAL TO ANY IN THE MARKET.

LOW PRICE, LIBERAL DISCOUNT ON LARGE ORDERS. CORRESPONDENCE SOLICITED.

PIXXSBTJRGH, PA.

NEW - YORK ^ SAFETY ^ STEAM ^ POWER CO.
BUTLDETiS OF niGn GEADK SELF-CONTAINED

AUTOMATIC

Qut-Off E^i>(5i9es,

SPECIALLY ADAPTED FOR RUNNING

rLECTRIC <= llGHTS

And other duty requiring'close

regulation of speed.

ADVANTAGES

:

Greaf strength without excessive weight,

, Small space required.

Simplicity of construction.

Accessibility of all parts.

ESTIMATES CHEERFULLY FURNISHED.

Western Office and Warerooms:

64 & 66 i. iAJ^ilL ix.,

CHICAGO., ILLS

WM. A. HAMMETT, Mgr.
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Electric I^ight

•—Supplies—-•

KQam^ {Dire
REELS OF 150 LBS' COILS OF'' 50 LBS.

frV E make a specialty of furnishing Magnet Wire of an exact outside diameter,

and any orders sent us, giving diameter of bare wire and outside diameter in

thousandths of an inch, will be filled precisely as specified.

y?^ ^l^ctri(;al ^upply (^o.

factories: ansonia, conn.

No. 171 RANDOLPH STREET, CHICAGO.

17 Dey Street, NEW YORK.
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227-251 S. Clinton St., Chicago.

70 to 76 Jripity pia(;e, fl<^\u Yor\{. 59 [T\oor(^2te ^treet, Copdoi).

33 Rue Boudewyns, Antwerp.00

Telei^rapf; I9stru/r\e9t5 apd Apparat:u5.

Telephone Instruments and Apparatus.

Paterson Cables for Telegraph, Telephone and Electric Light Uses, Overhead,

Underground and Under Water.

i^ppapafiu^ foi" Electi'ic

Are Lighting.

ELECTRIC BELLS,

The Steiner Key, with or without legs, is the best and cheapest

in the market. We have abandoned the manufacture of all other " '( '(uliu'ululu) i^lf>

patterns of Telegraph Keys.

Price, 92.00, subject to our usual discounts.

Annunciators, E^tc,

Hotels and Residences.

Electro -mercurial Flre-)|larm ]|pparatus for Hotels, |||arehouses and Factories.

INSULATED WIRES, MAGNET WIRE, FLEXIBLE CORDAGE AND OFFICE CABLE.

TESTING APPARATUS.

Di5triet 'Je\e(^r2p\) apd polie<^ ^all /Apparatus.

Miscellaneous Electrical Apparatus, including Edison's Electric Pen, Electro-Medical

Apparatus, Batteries, Etc.

A NEW EDITION OF OUR ILLUSTRATED GENERAL CATALOGUE IS READY FOR DISTRIBUTION

SEND FOB A COPT.
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Siemen's New Ring Dynamo.

Before the Berlin Society of Electricians Herr

von Hefner-Alteneck recently read a paper des-

cribing a new dynamo made by Messrs. Siemens

& Halske of Berlin. From Industries we re-

produce the accompanying cuts and summary of

the paper. The author referred to the statement

of Professor Forbes and Dr. Hopkinson at a

meeting of the Society of Telegraph Engineers

regarding the loss of magnetism in machines as

usually constructed, and showed that in the

various suggestions for machines with external

magnets and internal armature which have from

time to time been put forward in order to avoid

the dissipation of lines of force, this object is only

partially attained. In most of these designs,

although there is no external field, there is yet, a

considerable leakage of lines between adjacent

internal surfaces of the magnetic system. If the

waste of field were the only consideration the best

arrangement hitherto adopted would be that of

M. Gramme, where the field system consists of a

large circularyoke, with magnets pointing radially

inwards, presenting their poles to a ring armature

of the usual type. There is, however, this

objection, that the machine becomes excessively

heavy, and to improve the design Messrs. Siemens

& Halske have reversed the relative position of

armature and field by placing the latter inside

and the former outside. In this way they obtained

a star-shaped magnetic field, whilst the armature

became a ring of comparatively large diameter

and small radial depth, supported laterally on a

casting, which was mounted on the spindle. This

arrangement as applied to a belt driven dynamo
is illustrated in Figs. 2 and 3. Since the armature

completely surrounds the fixed poles there is

practically no waste of lines, and the close prox-

imity of the magnet cores near the axis insures a

much shorter magnetic circuit than is obtained in

any dynamo of the usual type. Considerable

difficulties were, however, experienced in the

practical construction of this machine, and the

author found that the formulje usually employed

by the makers in the design of dynamos were

totally unfit in that case. One of the difficulties

was sparking at the brushes In all modern
machines this has been eliminated by making the

field magnets enormously heavy in comparison to

the armature; but where, as in the present case,

the space for the field magnets is limited and the

armature is necessarily very large, it is not so

easy to proportion the masses in such a way as to

secure a sparkless collection. The author found

that the radial depth of the ring should be very

small, that only one layer of wire should be wounid

on the armature, and that the commutator must
contain a very large number of sections. With

attention to these points, and good workmanship,

he has succeeded in making a serviceable machine.

The armature is 25 inches internal diameter, S

inches long, and the total weight of the machine

Js I ton 4 cwt. At 250 revolutions per minute

the output was found to be t6 kilo-watts, and at

4S0 revolutions it rose to 25 kilo-watts. Assum-
ing about 20 kilo-watts as a safe load for con-

tinuous working, the weight of this machine is less

by one-third than that of the usual type made by
Messrs. Siemens &: Halske. In addition to this

saving of weight the machine has the advantage

of being easily repaired, since the armature is

outside, and can be slipped off the shaft hi situ

without any danger of the wires chafing against

the field magnets. After several of these ma-
chines had been made Messrs. Siemens & Halske
proposed to utilize the design for direct driven

steam dynamos. It is evident that a machine

with stationary field and overhanging external

armature is not suitable for small sizes, and that

its greatest advantage and power of competing
with existing designs will be in such cases where,
on account of the motor, the speed is limited.

Fig. 4 shows the arrangement adopted in connec-
tion with a pair of open direct acting steam en-

gines; and Fig. i is a perspective view of the

plant showing the dynamo and its method of

connection to the bed of an upright engine The
field magnets are attached to the end of the en-

gine bed plate, and the crank shaft is prolonged

so as to carry the overhanging armature. Out-

side the armature there is no bearing, but only

the attachment for the brushes, which is secured

by means of two columns, also fixed to the engine

bed plate. Messrs. Siemens & Halske have now
several sizes of this dynamo in hand, amongst
which are four large machines for the installation

at the railway station in Frankfort-on-the-Main.

Each of these machines is intended for an out-

put of 75 kilo-watts at a speed of 150 revolutions

per minute.

Fig. I.
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Underground Wires.

At the convention of the National Association

of Fire Engineers, at Providence, R. I., Prof.

John P. Barrett, superintendent of the fire alarm

telegraph in Chicago, read a paper on the danger

arising from electric light wires, and the under-

ground system, in the course of which he spoke

of the only means of prevention, as follows :

The surest and simplest remedy, the most per-

fect guard against danger to life and property

from electric light wires, is inspection at the

hands of some competent party, who should be

clothed with authority to compel obedience to

his just requirements. Again, the dangers from

electric light wires are materially lessened when
these are placed beneath the ground, where con-

tact with other wires, roofs and buildings is

impossible, and where a loosened wire can not

drop across the street or sidewalk. I must

strongly urge upon all the great necessity as a

precaution, a life-saving measure, of having some

check put upon the unsafe method of the electric

light people. The methods of accomplishing

this are simple, and if an effort is made, can be

successfully carried out. The fire departments

and the insurance men are natural and friendly

allies. If these but pull together for a general

purpose they must succeed, and no stone should

be left unturned until every electric light plant in

this country is subject to proper inspection and
control, and every wire, where possible, is put

under ground. I will conclude this paper with a

few remarks as to why I consider underground
wires the proper thing for cities generally, and
for fire and police alarm service in particular,

together with a short description of the system
now existing in Chicago.

It is generally acknowledged that in a large,

prosperous and wealthy city, where fire and police

departments are considered necessary, a sim-

ple, effective and reliable fire and police alarm
system is indispensable. Such a system is in use

in every large city in the country, and the electri-

cal and mechanical parts of it have been so

perfected by the work of earnest and scientific

men that, as you know, a child can give an alarm
that will at his choice summon either department
to extinguish a conflagration or suppress a riot.

But with the onward march of science
;
with the

improvement in the equipment of the fire and
police department, with the improvement in the

mechanism of e'ectrical instruments, and the

mastery that man has gained over electricity, the

method of stringing wires for electrical use has

not kept pace ; in other words, the lineman has

not kept up with the procession. In any large

city in the land you can see huge poles towering
aloft, carry tons of iron wire

;
you can see these

wires crossing and recrossing the streets until it

would seem as though you could not fire a bullet

in the air without striking one. You can seen

them fastened to the same old cross-arms, up-

rights, brackets and insulators that we saw years

ago. A menace to life and limb of the passer-

by, a hindrance to the fire department and a

general nuisance to everybody.

It has long been my conviction that the proper

place for electric wires in a large city is under
the surface of the earth. Especially is this true

of fire and police wires. In a sytem from which
so much is expected, where a single broken wire

may cause a delay in giving an alarm, involving

a loss of thousands of dollars, it seems to me that

we should have the wires in a place where wind,

sleet and sulphurous gases can not harm them. To
be perfect, a fire alarm system must be certain. It

should be an absolute certainty that when the

hook in a fire alarm box is pulled down an alarm
will be given to which the department will re-

spond. We can not have this certainty in our
present system of aerial wires, strung in the

neighborhood of hundreds of other wires, subject

to the destructive action of smoke and storm,

liable to accident from countless causes ; there is

no reasonable certainty that, at the time a box is

pulled, the line to which it is connected is not

opened or crossed in such a manner as to render

it for the time being useless. With a wire of

suitable conductivity, well insulated and pro-

tected from mechanical injury, placed under
ground, we will have this certainty, which the air

line can not give. That is the way I feel about

underground wires, and I am backing up the

faith that is in me by planting those of the Chi-

cago fire and police alarm telegraph as fast as I

can get money to do it with. With me it is not

a question of hair-splitting argument. It is a

question of money, of first cost ; outside of that,

everything is in favor of underground and against

aerial wires, and that seems to be the general

sentiment.

The Western Edison company has applied to

the city of Chicago for permission to tear up a

large number of streets in the center .of the city

for the purpose of laying wires for a large central

station plant.
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Cables of the World.

I have a chart issued by the Hydrographic
office of the United States navy, says a writer in

the Philadelphia .Ca//, in which are shown the

submarine cables of the world, with the seacoast

stations and the principal connecting land lines.

It is an interesting map to any one, and I've no
doubt of great value to many. In fact, I should

imagine it would make one of the most import-

ant charts that a mariner could have in his col-

lection. Besides showing the locations of the.

lines a table of international rates is also given.

The conversation to which I had been a listener,

you may be sure, started me on a fresh investiga-

tion of my chart. Let us take a glance at it to-

gether.

The United States, of course, is well ribbed

with wires, three lines of which stretch from the

Atlantic to the Pacific coast, or at least practi-

cally so. Then there are two running from the

extreme north to the gulf, while another skirts

the Pacific coast. Mexico has a number of lines,

while the West Indies appear to 'lack nothing in

this respect. Both coasts of South America as

far down as Patagonia have telegraphic communi-
cation with the rest of the world, while running

into Brazil from Lisbon, Portugal, there is a pair

of submarine cables. Did you know there were
as many as ten cables connecting the new and
the old worlds ? They don't run directly across,

either. The couple which bring St. Pierre, on
this side, and Brest, France, together sweep down
as far south as the latitude of New York. Of
course you understand that in laying submarine

cables the bed of the ocean is first carefully con-

sidered.

Europe is crossed and recrossed, while from
St. Petersburg clear across the Pacific coast ex-

tends a lonely line of wire. Siberia is as bare of

poles as the average old gentleman's head is of

hair. So is the greater portion of northern and
western Russia, the whole of~ interior China and
Africa, British America and Alaska, and, of

course, Greenland and Iceland. Australia has

several lines of wire running its length, one of

which comes clear from the north, where the

cable from British India emerges from its watery

bed, down to Tasmania. Suppose, now, a Cali-

fornia merchant wants to telegraph a corre-

spondent in New Zealand. That isn't so far,

geographically speaking, but from a telegraphic

point of view it is far in the distance. The Cali-

fornia man would send his message something

Fig. 3.
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like this : He would start it across the continent,

where it would take a journey under water, be
flashed through Europe, again under water in the

Mediterranean Sea, through the Suez canal, across

India, under the Bay of Bengal, the Java sea, a

piece of the Indian ocean, and finally to the oper-

ator at Palmerston, Australia. He would start

it across that continental island to Sydney, where
it Avould take another bath, this time in the Pacific

ocean, and finally it would be delivered to the

man to whom it was addressed.

Electric Tram-Car.

A private exhibition was recently given to

representatives of the London press of Jarman's
self contained electric tram-car. The Builders'

Reporter and Engineering Times says of the ex-
periment: The car, constructed to carry 46 pas-
sengers, a very heavy vehicle, and now fitted up
with Mr. Jarman's electric machinery, was put to

practical tests in the yard of the patentee's
works, in the presence of a number of Press

men and scientists with the most satisfactory re-

sults. The experimental line in Electric Jane
has an incline of i in 40, and a sharp curve of

43 feet radius at the upper extremity. Up and
down this the car was propelled at various

speeds, some of which far exceeded what would
be permitted on public roads. So greatly was it

under control, and so powerful was Mr. Jarman's
improved brake-power, that, when running at

eight miles an hour, the car could be brought to

a dead stop in half its length (and this on an in-

cline); when its speed is but six miles an hour it

can be pulled up in six feet or even less.

The construction of the car, so far as the

Fig. 2.
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motor power is concerned, may be thus briefly

described: Seventy E. P. S. storage batteries

are placed under the seats. An electric-motor,

constructed according to Mr. Jarman's patent is

constructed under the floor and between the

wheels of the car, which can be controlled by the

driver from either end. In describing this mo-
tor, we will borrow from the text cf Mr. Jar-

man's patent a description which will be intelli-

gible to all electricians:

"Two armatures are fitted upon one axle with

its field magnets so arranged as to form one com-
pound electro-motor, one armature so arranged

as to give motion in the other direction, the axles

of such electro-motor having a suitable means
attached to it for the transmission or communi-
cation to it of motion or power."

The second head of Mr. Jarman's patentclaims:

"Any suitable mechanical contrivance attached

to the electro-motor, or commutator for lifting or

removing the wire brushes or plates from the

collectors or commutators of one armature and
placing the wire brush or plates on the collector

or commutator of the other armature, so as to

enable a reverse motion of such motor, vehicle,

or machinery without any of the usual reversing

gear."

Two brakes are provided of a novel descrip-

tion; the brake wheels being placed upon the

axle of the electro-motor, four wooden blocks

grip this wheel by pulling a lever at the end of

the car.

The car is lighted throughout by electricity.

The quantity of electricity to drive the car is

not great, so that there is every reason to be-

lieve that the cost will not exceed ly'-iA. to 3d.

per car mile run, a very evident saving over horse

traction. Moreover, the cost of keeping up the

roadway will be reduced. The wear of the rails

would be the only expense, because, horses be-

ing absent, there would be no wear of the granite

cubes between the rails except that caused by the

ordinary traffic outside the car traffic.

The car, carrying 46 passengers, has been
tested on the actual tramway line. It was driven

up the steep incline on Brixton Hill; it was
loaded with 52 persons at Water-lane, and then
started on its way to Westminster. It was soon
found that the speed was approaching fifteen

miles per hour; this was slackened, and the speed
kept at about seven miles an hour. Stoppages
were made along the route, and the journey, in

every way satisfactory—terminated on its return

to Brixton. A trial upon the common macada-
mized road (leaving the rails) was made upon the

return journey of the car from Westminster.
The car was run from the railway bridge, Brixton
road, to Electric lane, Atlantic road, which it

accomplished readily.

Electric Accumulators,

At the present time mucKinterest is^excited in

the electrical world by storage batteries. When
first introduced as a practical apparatus, some
years ago, they were hailed as providing for the

storage of electricity, which was considered a

great desideratum. For awhile interest in them
weakened, but it has revived again. Their
acknowledged failure in returning the full quan-
tity of electricity with which they are charged is

offset by the consideration that they can be
charged from the cheapest possible source of that

form of energy, the dynamo. This loss of elec-

tricity is due to several causes, some, doubtless,

unknown as yet. In charging accumulators, the

current has to be maintained at a tension slightly

greater than that producible by the discharge.

Otherwise the battery would discharge itself

through the dynamo, hence there is an inevitable

loss in voltage. This does not apply to the natu-

ral voltage of the cell. There is a "spurious"
voltage, as Prof. Forbes has recently termed it,

to contend against. The regular electro-motive

force being two volts, the initial tension of

the cell is sometimes as high as two and
one-fourth volts, and the charging has to be
done against this, indicating in such a case a
waste of about 1 1 per cent, of the electro-motive

force of the charging current. This is not the

only loss, for the tension is not alone reduced,
but there is also a fall in quantity or intensity.

The ampere hours suffer in somewhat the same
proportion.

Thus tests of Faure accumulators have given
the following results in electricity returned :

Return in quantity (ampere hours), 84.34 per
cent; return in electrical work (watts hours),

62.44 psr cent; return in mechanical work (foot-

pounds), 46.50 per cent. The figures in the

three cases are the results obtained by Messrs.

Monnier & Guitton with Faure-Sellon-Volckmar
batteries, in October, 1883. They are still con-
sidered authoritative. For working figures 90
per cent , 60 per cent, and 40 per cent, are some-
times taken. The cause of these different losses

is not yet satisfactorily ascertained.

—

Scientific

American.

Portable Electric Light.

Herr Friedlander, of Berlin, has designed a

portable electric light. It consists of a portable

battery with an incandescent lamp attached, for

ordinary use. The electrodes consist of carbon
blocks and zinc rods attached to an axis which
can be turned from the outside by means of a

-E

Fig. 4.
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knob, so that when the light is not required the

electrodes are turned into a horizontal position

clear of the liquid. By lowering them more or

less the intensity of the light can be regulated.

The exciting fluid is a solution of chloride of

zinc and bichromate of potassium, and has no
fume or smell. With a 3 c.p. lamp, one charge
of the electrolyte will last for about three and a

half lamp hours. The exhausted liquid must
then be poured away and fresh solution poured
in, an operation requiring no more skill than the

filling of an ordinary oil lamp. The carbon elec-

trodes, which are specially prepared, do not need
renewal, but the zinc rods must, of course, from
time to time be replaced. This portable battery

and lamp is intended for use in warehouses and
other places where ordinary lamps are inadmis-
sible on account of fire risks, and also for use in

bedrooms and other places where light is only
required for a short time.
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Overhead Wires in New York.

The New York Board of Electrical Control

has ailopted the following rules concerning over-

head wires :

No two lines of poles shall be on the same side

of any street or avenue.

No two lines of poles bearing conductors for

similar electrical service shall be on any street or

avenue.

Electric light poles shall be of iron, at least

twenty-six feet in height, with a diameter of not

more than eight inches at the base, and having

cross-arms of wood, with glass, porcelain or rub-

ber insulators, and painted a uniform color.

Poles for telegraph, telephone and other similar

wires shall be at least sixty feet in height.

No wires shall be stretched withm twenty feet

of the ground or within four feet of any building,

except when attached thereto with glass, rubber,

or porcelain insulators.

No arc electric light or power wires shall be

stretched over any part of any house or other

building.

The companies or persons owning or control-

ing poles in any street or avenue shall allow the

same to be used by other companies or persons

operating conductors for similar electrical service

when authorized so to do by the board, on tender

of proper compensation.

All permits of the board for overhead wires

and fixtures are granted only pending the pro-

viding of underground accommodations. No
such permit shall be granted for any street in

which underground accommodations have been

provided or are being provided.

Any pole that shall lie on any street more than

two days shall be removed by the Bureau of In-

cumbrances at the expense of the owner.
The violation of any of the rules shall operate

as a revocation of the permit held by the company
or person guilty.

Commenting upon this action of the board the

New York IVoiid says :
" The Board of Elec-

trical Control has taken up the subject of the

management of overground wires and poles

pending the time when the wires will be all re-

moved from the streets and placed in the con-

duits under the surface. The commissioners
claim that the law gives them authority over the

whole matter of electric conductors in the streets,

both over ground and under ground. There is

no question that they have full power to say on
what poles and in what manner new wires shall

be strung, and there can be little doubt of their

right to regulate or change existing wires in such
manner as the public safety demands.

" The commissioners projjose that all unsafe
and improper poles shall be removed ; that elec-

tric light wires shall be hung on iron poles and
all companies shall be at liberty to string their

wires on paying a fair compensation to the com-
pany owning the poles ; that only one line of
poles shall be placed on any street ; that perfect
insulators shall be used, and that no arc electric

light or power wires shall be stretched across any
house or building. Other rules are laid down,
suggested by the Commissioner of Public Works.

"This is a very desirable movement. It will

not interfere with or delay the burying of the
wires a single day. But some time must elapse
before they are all under ground, especially in

sparsely populated parts of the city, and these
rules will reduce the discomfort, disfigurement
and danger of the overground wires to the mini-

New Styles of Push Buttons.

On this page we show two new designs of

electric push buttons recently placed on the mar-
ket by the Electrical Supply Company of 171
Randolph street, Chicago, and 17 Dey street,

New York. These buttons are furnished in all

the dift'erent finishes, and, as the illustrations

show, they are very artistic.

Regulator for Dynamos.

Francisco Vivo Y Graells & Vda E. Hijos de
Juan Coma Y Babra, of Barcelona, Spain, have
devised a regulator for dynamos which is said to

be very simple and easily managed. There are

two cone pulleys placed parallel with each other,

one of them being set in motion by the steam
engine or other motor, driving the other one by
a belt, and the latter cone transmitting motion to

the dynamo. With two parallel cone pulleys the

speed is varied by the sliding or shifting of the

belt along the surface of the cones, and the

greater the circumference of the first embraced
the less the circumference of the second em-
braced, and vice versa, so that, as the belt is

shifted in one direction or the other, the number
of revolutions of the dynamo will be increased

or decreased. The belt is guided by forks fixed

to a carrier that is guided in a frame placed in-

termediate and parallel with the axis of the two
cone pulleys. This carrier is rnoved in two di-

rections by means of two screw rods journaled

in the guide frame, and turning in opposite

directions, and by an anchor vibrating between
two electro-magnets, and a cross-beam forming
part of the anchor which has lugs intermittently

engaging the screw threads of one or the other

screw rod, and of a spring bar secured to or con-

nected with the anchor, and provided with pawls
at its ends that engage with ratchet bars. The
teeth of the opposite bars are oppositely inclined,

for holding the carrier from moving while ' the

anchor is at its central or normal position. There
is an electric connection which actuates the elec-

tro-magnets of the carrier, and that may be either

the same produced by the dynamo, or by an ex-

citive engine in a manner that the current must
pass through one or the other electro-magnets,

in proportion as the main current increases or

decreases, and for that purpose there is employed
an ammeter, the pointer of which, by its move-
ments to the right or left, opens or closes the

circuit to one or the other electro-magnets of the

carrier. When the regulator is in operation any
number of lights within the capacity of the dy-

namo can be turned off or on, and the light of the

lamps remaining in action have practically the

same intensity. This invention is applicable to

any form of dynamo.

A Valuable Station Indicator.

A person travelling regularly on the surface or

elevated roads witnesses the result of the want of

an efficient station indicator. Such a device

has been invented and patented by Robert
Senftner, secretary of the Columbia College Law
school in this city, and is now in use on the Thirty-

fourth street branch of the Third avenue elevated

railroad. On the ground or road-bed, outside the

rails, is placed a piece of timber about ten feet in

length and six inches wide, with a gradual rise

from either end of about five inches to the centre.

Depending from either side of the car, attached

to its trucks and operated by a simple mechanism,

is a lever, to the extreme lower end of which is

attached a wheel. When the car is in motion
between stations this lever and wheel run over
the projecting-piece, thereby touching a move-
ment which draws the chain that runs from the
bottom of the car up and into a clockwork which
is placed in the centre or at either end of the car.

The clock has two dials, showing either way, the
hands' of which are operated by the movement
described. Each dial bears on its surface a list

of stations. The hands indicate the next station

at the moment the lever passes over the, project-

ing piece. A gong sounds when the hands
change. The device is entirely automatic and
indicates when the car moves either backward or

forward. It cannot get out of order. The in-

dicator can be used on elevated and surface,

cable and electric cars.

—

New York World.

Welsbach Incandescent Gas Light.

A large company assembled at the Marlborough
gallery, 53 Pall-mall, on Tuesday evening, to

witness the display of the new gas light invented

by Dr. Auer von Welsbach, of Vienna. The
system may be briefly described as follows: In a

solution containing oxides of the elements zir-

conium, lanthanum, and some others—combined
in a manner which is the Welsbach company's
secret—a conical mantle or hood of cotton net,

some three inches high, is steeped. This is then

ignited, and the cotton burns away, leaving a re

siduary skeleton of the incombustible oxides.

This, fixed in a glass chimney, is then placed

over a Bunsen or atmospheric burner, which may
be attached to any ordinary gas-pipe, and on the

gas being ignited the mantle becomes powerfully

incandescent, and emits a white, brilliant, and

perfectly steady light, scarcely to be distin-

guished from the incandescent electric light, ex-

cept from its being equally distributed over the

whole of the mantle. The effect of the 56 Wels-

bach lamps in the Marlborough gallery on Tues-

day night was most satisfactory, and the most

delicate color of the pictures could be seen as

well and as truly as by daylight. Moreover, it

has been established that the new light has

various advantages, economical and other, which

seem to assure its success. It burns up all the

impurities of the gas, giving off no carbon and
no sulphur, and comparatively little heat—an

immense boon to all householders who possess

books, pictures, or anything else to which gas is

an enemy. It effects a great saving of gas; for

whereas a standard argand burner, consuming 5

ft. of gas per hour, gives the light of 16 candles,

the Welsbach, burning 2}{- ft. of gas per hour

gives the light of 20 candles. At this rate the

Welsbach may be said to beat the ordinary

standard gas burner in the proportion of 40 to

16. The mantles, which are very brittle and re-

quire somewhat delicate treatment, are said to

last from Soo to 2,000 hours—say from four to

nine months in an ordinary house—and are

easily replaced at no great cost.

—

London Times.

Mr. Dusenberry—"I saw an immense electrical

plant down town. It is very evident that gas
"

— Mrs. Dusenberry—" Was it in bloom, dear?

Why didn't you bring me a cutting?

"
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Electric Welding.
By Professor Elihu Thomson.

It is the purpose of this paper to describe a

new process, which has been termed " electric

welding " by me, of utilizing the heating power
of heavy electrical currents.

The process is a simple one, and may be said

briefly to consist in pressmg tightly together the

pieces to be welded, and then passing through
them an, electric current of large volume but low

electro-motive force, a very small length of the

pieces on each side the abutment serving as a

way for the current The resistance at the point

of contact of the two pieces gives rise to heat

sufficient to weld them, and the squeezing or

pressure perfects the union, with often some
little expansion or bulb at the union, due, of

course, to the approach of the pieces under
pressure.

The only metals which it has been easy for

blacksmiths to weld are iron, steel, gold, platinum,

and one or two others. Blacksmiths seldom try

to weld two bars of copper together. Gun metal,

lead, aluminum, German silver, and several other

metals and alloys have never yet been truly

welded. But with electricity not only can all

these metals be welded, but also metals of differ-

ent kinds can be nicely united, and it is interest-

ing to note that some of those metals which were
not weldable by the ordinary method are those

most easily handled electrically. Of course,

such metals as iron, steel, platinum and others

—

the weldable metals—can be united electrically

with the utmost ease and certainty. Pieces of

different metals may resist welding because of

peculiarities in the metals themselves; but in the

Thomson-Houston Electric company's factory

there are specimens of the following metals that

have been welded together: Brass to copper
and steel and German silver; copper to brass

and iron and German silver; brass to iron; iron

to steel and German silver; German silver to

steel and bronze; cast iron to steel; bronze to

iron, etc.

An enumeration of some of the possible uses

of electric welding may be of interest. Instead

of soldering lines of lead and iron pipe, it will

now be more convenient to weld them; tubing

of any kind can be welded end to end very easily,

and wrought iron pipe for ordinary street service

could be laid continuous, without the sign of a

weld, or, if preferable, with collars welded to the

pipes at the joints. The process will also be
useful in manufacturing and mending endless

bands, such as tires for wheels, band saws, etc.

There are in constant use in the factory of the

Thomson-Houston Electric company at Lynn,
Mass., band saws welded by means of electricity,

and there also may be found many other speci-

mens of such work.
In joinmg wires end to end for various pur-

poses, this nSw process of electric welding will

be very useful. In line construction, in making
joints in wires for coils of magnets, and for vari-

ous other purposes, the process has been in use

in the Thomson-Houston Electric company's
factory for some time past.

In repairing tools and parts of machinery, and
in manufacturing them, there is another wide
field of usefulness for electric welding. Screw
taps have been lengthened; also drills, reamers,

augers, etc., to any required length. New drills

and reamers have been welded to the taper

.shanks of old drills and reamers; and many other

tools have been welded satisfactorily by the pro-

cess. Several pocket knives have had new
blades welded to old stumps.

Electric welding may be employed as well for

the finest and most deHcate work as for the

roughest and heaviest. Lengthening pieces have
been welded to shafting i|4 inches in diameter.

Some of this shafting is in regular use in the

factory of the company. Larger pieces than
this could be very readily welded; in fact, the

size of the pieces that can be welded depends
upon and is limited only by the power of the

apparatus at hand. As an example of fine work
I may say that I have welded wires 2-100 of an
inch in diameter. This is the smallest work that

has been attempted.

The current required to weld by means of

electricity is very large. It is probable that to

weld copper wire half an inch in diameter there

is required a current of considerably over 20,000

amperes; and the same current would be neces-

sary to weld pieces of steel of twice that thick-

ness. The great conductivity of copper—both
as to heat and electricity—renders it necessary to

employ very heavy currents when welding that

metal.

Lack of space prevents me from describing in

detail any of the many forms of apparatus that I

have invented for the purpose of electric welding.

They vary according to the size and nature of

the work to be done. They must consist, how-
ever, essentially of a means of getting the welding
current into the pieces, and a means of holding

the pieces during the operation of welding; also

a spring or lever or other arrangement forcing

the pieces together when they are at the welding
temperature. I have fulfilled these conditions in

several ways, adapting the apparatus to the

character and size of the pieces to be welded.
Of course, the clamps are connected with the

terminals of the current generator, such as a

coarse secondary coil of an induction apparatus,

the primary of which is supplied with alternating

currents from a suitable dynamo, or, it is possible

Fort Wayne Jenney Incandescent Lamp.

to use a cell of secondary battery of low potential

and very low resistance in place of the coil.

The current may also be furnished by the weld-
ing machine itself; in one machine recently de-
signed, the power is applied to the machine, the
current furnished by it, and the welding done
also. Other machines, fully as complete as this,

but adapted to different kinds of work, are in

process of construction.

Of course, suitable apparatus must be arranged
for controlling or regulating the current. There
must be a switch for suddenly turning on or off

the welding current, for the pieces must be heated
rapidly to prevent conduction to the apparatus,
and as soon as the weld is seen to be perfect the
current must be turned off. It is well also to

arrange a means for regulating the strength of

the welding current according to the size and na-
ture of the work to be done.
The pieces must be rubbed bright at the ends

in order that they may be perfectly welded ; this

insures good contact. The ends to be abutted
must be kept clean and dry for the same reason.
Many metals do not require a flu.v, but it is always

best to use a little powdered borax. Care must
be taken when placing the pieces in the clamps
to have them nicely adjusted, as the perfection

of the weld depends largely upon the contact at

the points of abutment. It is evident that in

welding metals of different kinds together, that

the abutment must not be made in the middle of

the space between the two clamps. Some metals
conduct electricity better than others ; some are

more readily fusible ; one piece may be larger

than the other; and in adjusting the pieces these

facts must be considered.

Some very interesting specimens of work ac-

complished may be seen at the Thomson - Hous-
ton company's factory, at Lynn, Mass., One of

these is two bars of iron welded together with a

disc of steel between them ; it is impossible to

say whether the two bars are welded to the sides

of the disc or whether there is a junction of bars,

disc and all ; but the weld holds well. Another
good specimen is a lag screw, shortened by cutting

out a section and welding the screw and the

square section or head together. This specimen
has been tested. It was turned into a block of

tough wood and it broke off an inch below the

weld, although it was by no means a first-class

weld. One specimen of machine steel and
wrought iron welded together was tested. The
bar twisted twice around completely, and broke
at the weld— as could not but be expected, the

iron being softer than the steel— on the third

twist. Rings have been made of many pieces of

metal welded together, and wires have been
welded and then literally tied into knots without
fracture. Many other specimens have stood
tremendous strain, and there can be no doubt
that the weld, if perfect—and it can be made so

easily,— is at least as strong as the other por-

tion of the bar.

The work can be made as accurate as practice

can demand, the degree of accuracy depending,
first, upon the aligment of the holding clamps,

and, secondly, upon their true adjustment as to

relative position when the metals to be welded
are irregular in form. The clamps being perfect,

with care in adjusting them to the pieces, there

is no reason why the weld should not be practi-

cally perfect.

Fort Wayne Jenney Incandescent Lamp.
In the second number of the Western Elec-

trician was described the incar descent electric

lighting system of the Fort Wayne Jenney Elec-

tric Light Co. AVe show herewith the style of

the incandescent lamp devised by this company
for arc light circuits. This lamp is made for

seven different candle powers : 16, 20, 25, 40, 75,
TOO and 150. A comparison with the illustra-

tions of the lamps of this company previously

published shows a difference in the shape of the

ulobe.

An Electric Boiler.

The German Edison company has recently

constructed a little boiler which is designed to be
used and put up in connection with the regular

Edison circuits. The apparatus has within its

lower shell a resistance in the shape of a spiral,

which is placed under the bottom of the remov-
able pot provided with a handle. The electric

boiler is able to raise one litre of water to boiling-

point in 15 minutes, and according to the rates

of the Berlin Edison company, the current con-
sumed would cost about one cent. All danger
from fire, dirt, etc., is obviated by this apparatus.
The boiler is made of hammered copper, and
stands upon an elegant tripod mounted on a

polished wooden base. — London Mechanical
World.

The Bootc Table.
Practical Directions for Winding Mag-
nets FOR Dynamos. By Carl Hering. E. &
F. N. Spon, New York and Loudon, publish-

ers ; 63 pp., 5x75^. Price, $1.25.
The title of the book indicates its scope. As

the author states in the preface, the greater part

of the articles composing the book was published
originally in an electrical paper, but since publi-

cation the articles have been entirely revised

and in some cases wholly rewritten. Mr. Her-
ing, it goes without saying, is competent to

handle the subject, and his book is a useful addi
tion to the library of the expert or of the practi-

cal worker.
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Theory of Telephone Cables.

By W. R. Patterson.

Number II.

There is in the case of the " bunched cables
"

such as are commonly used for telephonic circuits,

a class of phenomena from which a single in-

sulated conductor of the ocean cable type is

entirely free, and which would not be appreciable

in any circuit in any thing except telephonic

work. That is the presence in the circuit of ter-

tiary and higher induced circuits, caused by the

induction from the surrounding wires back
upon the primary. If, instead of a circle of con-

ducting parallel wires around the primary, we
substitute a uniform no-resistance grounded
sheath these would disappear. The loss of energy

in the primary, due to causing this electrical dis-

turbance, might be the same in either case and
the current received at the distant end might be

the same but the shape of the current would be
changed and consequently its effect upon the

telephone. The character of this induced current

will be modified by the conditions of the con-

ductors which act as secondary circuits, and
since they are likely to be very dissimilar at dif-

ferent times, it is not possible to tell in general

how much value should be given to this factor.

This reflex action goes on like images reflected

in opposite mirrors, each one a constantly diminish-

ing fac simile of the original. Although these

currents are much weaker and propagated in

the same direction as the primary, they do not

strengthen it, and have a retarding effect. This
is due to the fact that, since they proceed from
the primary through an intermediate action, they
can not exactly coincide in point of time but fall

behind. Measuring time by ordinary units, the

time by which this effect falls behind the primary
would be inappreciable. But using for a unit of

time the duration of a current vibration the time
of falling behind may bear a very considerable

ratio to the time of a complete vibration. Rep-
resenting the undulations of the primary current

by the line a-a Fig. i, if the increased current

coincided exactly in time it would be represented

by the line b-b. Fig. r. But if it falls behind the

effect will be to make the rise and fall of the

current as heard in the telephone less abrupt, as

in Fig. 2. These figures show a current of

symmetrical undulations, like a musical sound or

a sustained vowel sound. When the undulations
are not symmetrical, as is the case in telephonic

transmission, it is probable that an induced maxi-
mum will be heard at the time the primary is in

an altogether different state as in Fig. 3,, when
the induced maximum from j' falling at the point x
will have a greater effect in obliterating the

maximum at z.

Besides these factors there are two common
ones which can not be neglected. One is the

kind of apparatus used. This may be made con-
stant for consecutive experiments, but in the

comparison of results obtained at long intervals

and by different observers under different con-
ditions, it is necessary to know the kind and
condition of the instruments, and if we establish

any fixed product of the various factors beyond
which transmission is not practicable it must be
with the limitation that it applies only to a

particular kind of apparatus. The ordinary
microphone transmitter will give service when a

hand telephone used as a transmitter would not,

and in turn it fails where the " long distance " ap-
paratus is a success.

The second general factor is personal equation.
The general ignoring of this with regard to re-

sults obtained by different observers, or by the
same ones at different times and places and un-
der different conditions is entirely unwarranted.
The determination depends upon personal judg-
ment, memory, comparison, and the evidence of
the senses, while telegraphic results may be made
a matter of mechanical record without the inter-

vention of direct personal agency. It is the only
modern case on record where an attempt has
been made to establish a scientific fact by direct
personal observation of time and degree, without
reference to the factor of personal equation.

From all these considerations I think it is evi-

dent that a circuit where everything but resistance,

static capacity, and self-induction could be disre-

garded would be of interest only as a matter of
experiment. It could be obtained only by the
impositions of such limitations of time, place and
use, that there could be no general demand for

its use. The presence of other disturbing causes
is a direct and necessary sequence from the time
and place in which the telephone is principally
needed and used, that is, in large cities where
many wires are massed together. Here a certain
extent of cable work is an absolute necessity.

The conditions are that the cable circuits in the
city shall give good service alone, and also when
our head lines leading out into the country are
connected, or lines leading to other cities where
there is also an extent of cable construction.

The matter would be simplified if the circuit

were all cable or all line wire, but it is not, and
can not be so constructed.

Even if OR were a correct measure of the
value of the circuit, it is misleading when applied
to cables which are to be used with long lines,

beyond. The story it tells about the cable is not
always true about the circuit of which the cable
is a part. The formula says that three miles of

cable with a resistance of 20 ohms per mile, and
a capacity of .50 microfarad per mile is better

than three miles with 60 ohms and .20 microfarad
per mile because,

(3X2o)x(3X.5o)=9o.
(3X6o)x(3X.2o)= io8.

But suppose we combine these cables with a

line of eighty miles, with a total resistance of

1,200 ohms and a capacity of 1.2 microfarad;
(.or5 per mile.) We have in one case:

(r2oo-|-iSo) (i.2-|-.6o) = 2484.
In the other:

(1200+60) (i.2+r.5)=3402.
But suppose we limit our capacity in the cable

to .20 per mile, and make the resistance 200

Fig.3

ohms per mile, we have a product of 360 for the

cable, but for the whole circuit,

(r20o-)-6oo) (i.2-)-.6o)=324o.

Which makes the effect of the cable in the

long circuit less with 200 ohms per mile than
with 20.

Lightning.

Every one is familiar with the fact that light-

ning does not spring direct from cloud to cloud

or to the earth, but pursues a zigzag course.

This is due to the fact that the air is not equally

humid throughout. Electricity always takes the

path which offers least resistance to its passage.

Damp air is a much better conducting medium
than dry air—consequently the lightning selects

the dampest route, avoiding the drier strata and
zones it encounters, and advances, now directly,

now obliquely, until it reaches the opposite cloud,

where it subdivides into a number of forks.

Owing to the resistance it encounters in its path,

intense heat is generated, which causes the air to

expand. Immediately after the flash, the air

again contracts with great violence and with a

loud report, which is echoed and re-echoed

among the clouds. The report reaching the ear

of the listener from varying distances, is drawn
out into a series, and, being still further pro-

longed by the echoes, the roll of the thunder is

produced. It is a curious fact that, although the

sound of thunder is exceedingly loud when heard

near at hand, the area over which it is audible is

comparatively circumscribed. The noise of a

cannonade will be heard, under favorable con-

ditions, at a distance of nearly 100 miles, while

the sound of thunder does not travel over fifteen

miles. The occurrence of the thunder and light-

ning is, of course, simultaneous; but as light

travels faster than sound— its passage is prac-

tically instantaneous—the flash may be seen sev-

eral seconds before the thunder is heard. The
distance of thunder may thus be approximately

estimated, an interval of five seconds between

the flash and the thunder clap being allowed to

each mile.

Sheet lightning has the appearance of a sheet
of flame momentarily illuminating part of the sky
or cloud surface. It is, in reality, but the reflec-

tion of lightning flashing beyond the horizon or
behind the clouds, and at too great a distance for

the thunder to be audible.

But the most remarkable of all the manifesta-
tions of electricity is globular lightning, in

appearance like a ball of fire moving leisurely

along, and remaining visible, it may be, several

minutes. Many curious accounts are related of

its vagaries. One of the most interesting and
circumstantial is that given by Mr. Fitzgerald,

County Donegal, Ireland, who saw a globe of fire

slowly descend from the Glendowan Mountains
to the valleys below. Where it first touched the

ground, it excavated a hole about twenty feet

square, " as if it had been cut out with a huge
knife." This was scarcely the work of a minute.
For a distance of twenty perches it ploughed a
trench about four feet deep, and, moving along
the bank of a stream, it made a furrow a foot

in depth. Finally, it tore away part of the bank,
five perches in length and five feet deep, and
" hurling the immense mass into the bed of the

stream it flew into the opposite peaty bank."
The globe was visible twenty minutes and tra-

versed a distance of a mile, showing that its pro-

gress was, for lightning, very slow indeed.

During thunder storms of extreme violence on
Deeside, balls of fire are occasionally seen to roll

down the sides of Lochnagar, which are no doubt
identical with globular lightning. — Cliambers'

Journal.
The fact referred to above, that artillery is

heard a distance of 100 miles, while thunder is

not audible at a distance of more than fifteen

miles, indicates that the favorite theory, which
assigns the same cause to each—expansion and
collapse of the air—may not be correct. The
difference in the result points conclusively to the

difference in the cause.

The phenomenon of ball lightning, as it is

termed, is very imperfectly understood, and it is

questionable whether it is not a result of light-

ning rather than lightning itself. The instance

given in our Detroit correspondence of last week
illustrates this. The fiery ball bursting through
the wall-paper on the chimney, and carried by
the air current slowly through the room and open
door, indicates that it was either gas from ignited

soot or the burning soot itself.

The writer once witnessed a somewhat similar

occurrence. Lightning struck a chimney about

150 feet distant, and a burning ball passed
slowly down the roof and side of the house to the

ground, scorching the weather-boarding. It was
apparently about the size of the one recently seen

in Detroit, and seemed to be composed of some
combustible material.

The Electric Light and Plants.

The winter palace of the czar at St. Petersburg

is on festive occasions illuminated by electric

light, and the palms and exotics used in deco-

rating the banqueting and other rooms are

believed to suffer from the blaze of light. The
leaves turn yellow, and dry up, then fall off.

The action of the light is thought to be too

intense and sudden on them after their transfer-

Fig.3

ence from the conservatories where they are

wintered. The late Dr. Siemens showed that

electric light promoted the growth of plants, and
it is difficult to understand how even the bright

light of the imperial galleries can have the reverse

effect; but so it is reported. The subject is,

however, open to further investigation, as there

may be other influences at work than the mere

illumination. If it should prove to be the latter,

the suddenness of the change from the dull

greenhouses to the brilliant rooms may have to

do with the problem, though it is somewhat sin-

gular that a similar effect has not been reported

from other quarters,

—

London Engineering.
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One of the tales of Wall street in New York
is that Messrs. GouW and Mackay have had a

conference and that the result will be a termina-

tion of the cable war. Like many other tales

that have emanated from the same source this

information should be taken cum grano salts.

As we promised in a preceding number, Pro-
fessor Elihu Thomson has provided for publica-

tion in the present issue an article setting forth

the applicability of his .system of welding metals

by electricity. It is entirely out of the question

to enumerate the industries in which this process

can be applied at a great saving in both labor

and material, but there seems to be no doubt that

the invention will bring about an industrial revo-

lution.

Our readers will be interested in the brief des-

cription of Siemens & Halske's new dynamo
given in this number. The construction of a
dynamo with the armature outside the field mag-
net is novel, though not entirely new. It involves

certain difficulties of construction, arising chiefly

from the necessity of a large armature to give

room in the interior for field magnets of sufficient

size; and hence it is adapted only to large ma-
chines. The method in which these difficulties

have been met and overcome will be found in

the description.

Prof. H. S. Carhart, of Michigan University,

was in Chicago this week to complete arrange-
ments with the architect for plans for their new
physical laboratory. This has special reference

to the department of electrical engineering,
recently adopted by the university, which, com-
bined with that of mechanical engineering, is to

be opened at the beginning of the fall term, and
to be in charge of Prof. Carhart.

The details will soon be completed, and it is

understood that the west will from this time
forth have in her leading university a department
of electrical engineering not a whit behind that

of Cornell in the east.

Now how many other western institutions of

learning are ready to fall into line, and follow

the example of the institution at Ann Arbor?

The present complications in Hawaii have
called the attention of the Pacific coast to the

advantages that would accrue to it and to the

whole United States by the laying of a cable to

Honolulu and thence to Australia. It is urged
that commercial relations between the United
States and the Hawaiian group have become so

intimate that telegraphic communication is recog-

nized as desirable. There is no question but that

the press of the country has felt the need of

quicker transmission of news than that afforded

by dilatory mails. Remote corners of Europe in

point of time are in closer proximity to America
than this group of islands lying less than forty

degrees south-westerly from San Francisco. But
the tolls collected for news service from these

islands in the course of a services of years would
not begin to pay the expenses and interest in the

investment, and the commercial importance of

the islands themselves would not warrant the lay-

ing of a cable. But as a way station for a cable to

Australia and the adjacent islands, the Hawaiian
group might serve a purpose. A cable connec-

tion with the Australian telegraphic system would
open a new field of commercial enterprise that in

the end would probably prove remunerative.

As the date fixed for the next national Electric

Light convention approaches, it becomes more
evident that the meeting will be the most im-

portant in the history of the association. August
gth and the Parker house, Boston, are the two
salient points to bear in mind. According to

Eastern advices these facts have already been
borne in mind by many, for applications for

choice rooms have already exhausted the avail-

able space of that character. This fact alone

attests much to the importance of the gathering.

Dr. Hellmann, of Germany, has recently dis-

cussed the probabilities of lightning. He finds

no basis for the conclusion that lightning strokes

are increasing, in that country, at least. The
striking of any particular building depends upon
its height, material, comparative isolation, and
the soil upon which it stands. His investigations

lead him to the conclusion that for every stroke

upon limestone ground we may expect seven on
clay soil, nine on sand and twenty-two on a loam.

In open plains the danger is greater than in the

city. In the kind of trees selected, it appears
that an oak is struck fifty-four times against the

beech once.

The telegraph has aided in the capture of

many great criminals, but the aid of the tele-

phone has just been invoked to facilitate the

escape of the prince of boodlers of Chicago. As
our convicted boodler, McGarigle, lay swelt-

ing in jail these hot days, he contrasted life in

Canada, where his princely stealings would en-

able him to live in affluence, with life in the

penitentiary, and, having matured his plans,

telephoned his kind friend, the sheriff, last

Saturday evening, that he had an appointment at

home, and the confiding sheriff telephoned that

he would escort him there—net result—McGari-
gle skipped.

July 22nd articles of incorporation of the

Metropolitan Railroad company, capital stock

§30,000,000, the principal office to be located in

Chicago, were filed with the secretary of the state

of Illinois. The proposition of the company is

to tunnel the city and suburbs of Chicago in the

interests of rapid transit. The design is to lay

tunnels thirty-five feet under the surface of the

street. On principal streets the lines will com-
prise four tunnels, two each for trains moving in

different directions. The tunnels are to be of

brick and masonry, and lighted by electricity and
ventilated by powerful fans which will force and
exhaust the air. The whole system is to be
similar in design to the underground railways of

London and Paris. The motive power will be
electricity, steam, compressed air, or other suit-

able power. No charter has, of course, been ob-

tained and no attempt to secure a charter will be
made until there is a demand for better facilities

than are now afforded for rapid transit to the

suburbs. The company is therefore in a state of

embryo, but that there is an increasing need for

more rapid transit there is no question. As a
city, Chicago is still growing at a rapid rate and
year by year sees a larger proportion of its busi-

ness men seeking houses outside of the city and
necessarily expending no small part of each day
in going to and returning from business or labor.

The suburban service of the railroads is in the

main very good, but the same difficulty attaches

to their service that is a feature in all surface

railroads in cities, and that is the necessity of run-

ning at slow speed through thickly settled parts

of the city. Whether this difficulty will be over-

come by elevated or underground railways is a

matter of guess-work. The formation of the

Metropolitan company shows that capitalists are

considering the future of the city with the keen
calculating minds of prospective investors. But,

be the future rapid transit of Chicago overhead
or underground, the application of electricity as

the motive power, as a means of illumination and
possibly as a means of heating, is destined to play

the chief part.

Carpentier's Electrometer.
M. J. Carpentier, described at a recent meet-

ing of the French Academy of Sciences a new
form of absolute electrometer, which has the ad-

vantage of being perfectly aperiodic. The mov-
able armature, which carries a pointer, is a metal
strip about .4 of an inch wide, bent into a rect-

angle, and either suspended by a torsion wire in

the vertical form or resting upon knife edges in

the horizontal form, in which case the electro-

static attraction is balanced by gravity. This
movable armature can rotate between the coat-

ings of a cylindrical condenser composed of four

quadrants. There are thus four pairs of coatings,

diametrically opposite pairs being electrically

connected. In principle this arrangement is the

same as Sir William Thomson's quadrant elec-

trometer, and when not electrified the armature
occupies a position midway between- adjacent
pairs of coatings. If one pair of coatings is con-
nected to earth, and the other receives a charge,

the armature following the electrostatic attraction

will occupy a new position, in which the torsion

of the wire or the action of gravity counterbalan-

ces the electrostatic attraction. The novelty of

M. Carpentier's design consists in making the

coatings of iron, and combining with one pair of

them a strong permanent horse shoe magnet, so

that the armature swings in a wtiy intense mag-
netic field. I'he eddy currents generated in the

metal of the armature by its movement through
the field tend to retard such movement in very
much the same way as the needle of an ordinary
mirror galvanometer is damped by being sus-

pended within a thick copper casing. The result

is that upon charging this electrometer the

pointer moves slowly to its position of equilibrum
without swinging backwards and forwards, and
the instrument is therefore suitable for very
rapid observations.

Radius of a Lightning Conductor's Pro-
tection.

The question has often been asked, " What is

the radius of the circle of protection afforded by
a good lightning conductor?" A well-known
German architect, Herr Schiller, has lately

thrown some light upon the matter by the publi-

cation of facts which came under his observation
last June. A pear tree, thirty-three feet high,

was .struck by lightning, no protection being
afforded it by a conductor which stood on a
school-house forty yards away, or by another
one, no yards distant, which was carried to the

steeple of a church more than fifty yards high.

Both these conductors when tested showed that

they were in excellent condition. From these

data the conclusion is drawn that the area of

protection round a lightning-rod is a space equal

to twice its height.

—

Biiildiiig.

This is a confirmation of the old rule adopted
more than half a century ago, and reaffirmed by
the English Lightning Rod Conference, Dec. 14,

1S81, in the following words: "There is no
well authenticated instance of a building fur-

nished with a properly constructed conductor,
having been injured by lightning within a coni-

cal space, having the point of the upper terminal

for its apex and the radius of whose base equaled
the height of the conductor."

According to the above rule, it will be seen
that the pear tree, and especially its top, was
quite out of the range of protection from either

of the conductors; the first mentioned being
located 120 feet distant, but whose height is not

given, and the second, at a distance of 330 feet.

The latter was, it seems, about 160 feet in height,

and consequently the radius of the area pro-

tected at its base could not exceed 160 feet;

while the pear tree stood 170 feet beyond the

outer edge of this area.
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The Elements of Electric Lighting.

I'lV Philii' Atkinson, Ph. D.

Number IV.

The Shunt Dynamo.—Dynamos are divided

into two dilTerent classes, l;nown respectively as

the series dynamo and the shunt dynamo, accord-

ing to the method in which the field magnets are

wound, or the relations of this winding to the

main circuit. The same general principles of

construction and mode of action apply to each;

but in the shunt dynamo there is a specific

difference in the mode of action, resulting from
the difference in winding. The term shunt, as

here technically used, means a route separate

from the main line, through which an electric

current, or a part of it, may be diverted. If a

current is flowing through a vvire, and the wire

be severed and the break filled by a non-conduc-

FlG. 9.

tor, as air or hard-rubber, the current must
cease; but if the severed ends be connected by
a wire passing round the non-conductor, the

current will pass round through this shunt, and
flow on as before. If now the non-conductor be
removed, and the original wire restored, while

the shunt still remains, the current will divide,

part of it passing through the main line, and part

through the shunt, in proportion to the relative

conductivity of each. If a resistance, as an
electric lamp or series of lamps is introduced,
either into that part of the main circuit around
which the shunt is placed or into the shunt itself,

the amount of current flowing through each of

these separate routes will be in the inverse ratio

of the resistance of each, and hence the intro-

duction of the lamp or lamps into either branch
of the circuit will divert a larger proportion of

the current through the other branch.
The principle of the shunt dynamo is illustrated

in Fig. 9, in which are shown the electro-magnets
wound with two separate wires, a coarse one for

the main circuit, and a fine one for the shunt.

These wires are joined at the brushes, as shown,
but insulated from each other m every other part
of the circuit, both internal and e.xternal. Resist-
ance being directly as the length and inversely

as the cross section of the conductor, it is evident
that if the lengths were equal, the resistance
would be much higher in the fine wire than in

the coarse one; and that the quantity of current
in each would be directly proportional to the
area of the cross-section; but by increasing the
length of the coarse wire, or introducing a resis-

tance, the resistance in its circuit may equal that
of the fine wire; in any case any increase of

resistance in either branch of the circuit would,
as stated above, divert to the other branch a cur-
rent quantity proportional to this increase of

resistance, just as an obstruction in one channel
of a river diverts a greater quantity of water into
the other channel.

Now, suppose an electric lamp placed any-
where in the main circuit, as shown; there would
be a considerable increase of resistance, and a
proportional amount of current would be diverted
through the shunt; and as the magnetism of the
field has been shown to depend on the volume of
current flowing through the field magnet coils, it

is evident that the interposition of the lamp, and
consequent diversion of current from one branch
to the other wo»ld not reduce the magnetism of

the field.

But suppose the shunt removed, then the re-

sistance of the lamp, as before, reduces the vol-

ume of current in the entire circuit, and hence in

the field magnet coils, just as an obstruction in

a river would reduce the volume of current if

there were but a single channel. Reduction of

magnetism in the field follows this reduction of

current, and reacts on the current itself to pro-

duce still farther reduction. Each additional lamp
in a series, in the circuit of a series dynamo, in-

creases the resistance and reduces the current in

this way, while each additional lamp in a shunt
dynamo diverts the current without reduction

from the main circuit to the shunt. In the latter

case there are of course certain limits which can
not be exceeded, but our object is simply to

illustrate the principle of the shunt dynamo as

distinct from the series dynamo.
It is evident then that the series dynamo is liable

to fluctuations in the current from varying exter-

nal resistance, while the shunt dynamo is self-

adjusting, and when a dynamo supplies the cur-

rent for a number of lamps, this becomes a very

important matter. When the lamps are arranged
in series, the current passing through from one
lamp to another, any change of resistance in a
single lamp, such as often occurs, must affect

every lamp in the series. In the shunt dynamo,
as we have seen, any increase of resistance in the

lamp circuit increases the current in the shunt,

and by reaction supplies the current necessary to

overcome this increased resistance, while a de-

crease of resistance in the lamp circuit lessens

the current in the shunt, and by reaction reduces

the current in the lamp circuit to correspond to

this reduced resistance, so that in a shunt dynamo
resistance has the opposite effect to that which it

has in the series dynamo, where increased resist-

ance lessens the current, and decreased resistance

increases it. This explanation applies fully to

dynamos having a separate external circuit as in

Fig. 10, but only in part to dynamos wound as

shown in Fig. g.

There are several different ways of winding
the shunt dynamo, by which different objects are

accomplished. It is not essential to our present

purpose to take them all up in detail, but Fig.

10 illustrates an important application of the

shunt method in what is known as the separately

excited dynamo. Here, as will be seen, the lamp
circuit is entirely independent of the field magnet
circuit, so that no part of the current in this cir-

cuit is used to excite the field magnets, the shunt

Fig. 10.

circuit alone performing this work. But into the

external part of the shunt is introduced a magneto
machine, or dynamo excited by a permanent

magnet, by which a separate current is supplied,

which reinforces that of the dynamo; and this

independent initial current assists in maintaining

that of the lamp circuit at a constant strength, as

required for arc lamps arranged in series.

In another style of separately excited dynamo,

the field magnets are excited exclusively from an

external spurce by the current flowing through

their coils in a separate circuit, no part of this

current passing through the armature.

The Theory of the Telephone.

M. Corun has presented to the French Acade-
my a memoir by M. E. Mercadier, on the theory
of the telephone. M. Mercadier maintains that

the transmission of articulate speech is chiefly, if

not solely, the result of molecular motion in the

plate of the receiver. Vibrations of the plate as

a whole are only capable of yielding a single tone
and its harmonics; this tone remains unaltered

when the plate is supported at various points

which are nodal points for this particular

note; but under these circumstances the trans-

mission of other tones is much enfeebled.

Such an instrument M. Mercardier calls a

mono-telephone. On the other hand, a dia-

phragm supported in such a manner as to be
incapable of performing transversal vibration

is still able to transmit speech with perfect clear-

ness, although with considerable diminution of

intensitv.

A New Microphone Receiver.

Herr Hempel, of Leipzig, has succeeded in

making improvements in the Gower microphone,

by which the clearness of speech and strength of

tone is materially increased. In external appear-

ance this new microphone is similar to that of

Ader, and in common with it the carbon contacts

are not liable to get out of adjustment, the

arrangement being such as to make them practi-

cally self-adjusting under almost all circumstan-

ces. The carbon pencils are arranged star fashion

under a wooden diaphragm of about 6 inches diam.

The instrument is capable of transmitting the

faintest whisper equally as well as a vigorous

shout, and there is hardly any change in the color

of the tone ; nor are there any extraneous noises

produced, as is sometimes the case in other mi-

crophones. The instrument has been found
specially suitable for the transmission of music, a

successful trial having been made at the last

technical exhibition at Gorlitz, where music was
transmitted over a distance of one mile. The
efficiency of this transmitter is, however, largely

dependent upon perfect workmanship, it is said,

and this makes it rather too expensive for general

adoption.

Tons of Powder Exploded By Lightning.

July 2ist, the powder-house of the Chicago,

Wilmington & Vermilion Coal Company at Strea-

tor. III., was struck by lightning, and between
eight and ten thousand pounds of powder
exploded. Every dwelling on the south and west

side of the powder-house was completely shat-

tered, and, in most cases, entirely demolished.

Not a vestige of the powder-house remains, while

where it stood is an excavation about sixty feet

long, forty wide and twenty deep. Strange as it

may seem, only one fatality has been reported,

but a large number of persons were seriously

injured. There were forty-five dwellings almost

totally demolished, and not a plate-glass window
was left in the business part of the city. The
loss will probably reach $75,000 or $100,000.

We have no information as to whether the

powder-house was provided with a lightning-rod.

The facts on this point, the kind of rod if there

was one, its mode of erection, its inspection, or

want of inspection, are all considerations of the

highest practical and scientific interest.

Novel Application of Electricity.

The covered street at Milan, now well-known

as the Victor Emanuel gallery, is roofed with

glass and completed by a large dome, around

the interior of which runs a chain of gas lamps.

The lighting of these lamps at a considerable

elevation used to present some difficulties, and

was always a source of risk, until an arrangement

was made for doing the work by electricity. A
miniature railway has been constructed close to

the gas burners, on which runs a little electric

locomotive carrying a wick steeped in spirits of

wine. When it is desired to light the burners the

wick is set on fire and the locomotive started on

its career. It flies round the dome, rapidly kind-

ling the lights, and exciting much interest among
the crowds that assemble nightly to witness the

performance.
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The Highest Standard.

The Electric Age, July id.

The Western Electrician a new weekly elec-

trical journal, published at Chicago, III., has made
its appearance. The verj' first number of this

enterprising contemporary conveys the impres-

sion that it is in the right hands and will be high-

ly successful from the start. The west needed
just such a publication. Its appearance indicates

that the highest standard of workmanship through-

out will be engaged in its production. The first

number consists of 20 pages. It has a blue cover

and measures 15x10^4 inches. The t3'pography

is everything that could be desired, while the

paper upon which it is printed is extra heavy and
super-calendered. Thirteen of the pages are fil-

led with advertisements, which is the best pos-

sible indication of success, especially when we
consider the fact that this is not the advertising

season. Mr. W. A. Kreidler, who is well-known
in Chicago and the west, is the editor and man-
ager. He will be assisted by Philip Atkinson,

Ph. D., J. Wayland Clark, and G. G. Minor, M.
E. Mr. Kreidler is not a novice in journalism by
any means. He has for some years acted as the

western representative of the Electrical World,
in which capacity he has made himself well and
favorably known throughout the country. He is

therefore thoroughlj' competent to manage such

a paper as the Western Electrician is destined

tobecome. While we congratulate the editor of

this enterprise for the favorable impression the

first number of his charge is bound to create, we
must also add our praise for the apparent
thorough manner in which the entire staff of offi-

cers has done its part of the work. The price of

the paper will be two dollars per annum.

Telegraph Superintendents and Opera-
tors.

In the convention of Railway Telegraph super-

intendents in Boston, President Swift spoke
upon the subject of " The Telegrapher's

Union." He strongly denounced that part of

the oath which pledges every member not to

teach telegraphy to any person without the con-

sent of the chief telegrapher. The association

decided to do their utmost to prevent operators

from joining the union."

Commenting on this decision, Editor John
Taltaval, of the Electric Age, said to a New York
reporter last week that the Telegraphers' union

(National Assembly 45, K. of L.) was not par-

ticularly awed, and that the union would continue

to deprecate the teaching by its members of tele-

graphy to beginners without the consent of the

chief telegrapher.
" The union," Mr. Taltaval said, " no longer

advocates strikes. We have got enough of that

unphilosophic kind of action. Our energies are

now directed not against the companies, but the

two political parties. The George theory of land

taxation has taken a strong hold on our members.
I myself was recently converted to his views.

Our organization is even stronger than it was be-

fore the great strike, and its membership is in-

creasing every day. At least 350 of the employes
in the Western Union building are believers in

the George doctrine, and will vote with the new
party. Even some of the superintendents and
others who were our bitter opponents during the

strike have become converts to the new scheme
of land taxation. Telegraphers understand that

the highness of rents affects wages. For in-

stance, not one of the companies in the Stock
e.xchange pays less than §2,000 for its office.

This and the cut throat rivalry between them
makes it impossible for any of them to pay ex-

penses. None of them dares to withdraw from
the exchange because of fear of injury to its

general business. Of course, if the companies
cannot pay expenses they will not increase salar-

ies."

Numerous advance "tips" have been flashing

over the wires to various newspapers of the

country on the decision of the United States

supreme court in the Bell telephone case. The
matter has gone over the term and the decision

can not be given until fall at the earliest. The
record and argument in the case occupy over

twenty printed volumes of at least five hundred
pages each, and these will have to be carefully

examined before a decision can be reached.

CORRESPONDENCE.

New York's Board of Electrical Control.

New York, July 22.—There is a chronic dis-

position among public officials in this city to do
as little work as possible, especially during the

mid-summer months, when the facilities for

getting away from New York are unsurpassed.

The rejuvenated Subway commission, now known
as the Board of Electrical Control, after months
of suspended animation is, however, showing
commendable signs of activity. This is in a
great measure due to the positive manner in

which the new member, Mayor Hewitt, is making
his presence felt. The board has never had any
professional electrical advice, but has drifted

along, picking up information here and there,

depending upon civil and mechanical engineers

for a solution of the vexed problem. Now the

mayor, commenting upon defective insulation,

which he believes is dangerous to life and prop-
erty, wants to know why a competent electrical

inspector has not been appointed, and adds that

it is high time this was done. Have we no elec-

trical pohticians, or political electricians ? This
chief inspector, if he is appointed and is a com-
petent man, has a field of activity before him,

without reference to the " dangers to life and
property," which has been the refrain of the

underground agitators in the arc lighting lines

in this city, which are a positive disgrace to the

business. They must go below or be rebuilt

before many years, and then the Board of Con-
trol will have a chance to demonstrate what we
are here for. Amidst all this talk a certain

amount of work is going forward, and the electric

light companies will soon have an opportunity

to demonstrate whether it is possible to work
their systems through the city conduits. The
section which will soon be ready for use is on
upper Broadwaj', and is built of 2j4 inch iron

pipe, scoured inside, and laid in hydraulic cement.
Of course, it will be necessary for all conductors
to be thoroughly insulated, and there may be a

chance for the board to look well to this point;

otherwise a failure of insulation may be ascribed

to the character of the conduit. The New York,
New Haven & Hartford railroad desire the board
to " regulate " some foreign wires in the vicinity

of the Grand central depot, and taken altogether,

there is a prospect of lively times ahead. The
Western Union Telegraph company is meanwhile
very quietly availing itself of a privilege, which
it monopolizes, of placing substantial cables on
the elevated railway structures where they will

doubtless slumber for years when once placed in

position.

Our usual heated term has been very severe

on the car horses. Of course, more people ride

short distances, when the streets afford no shady
retreats, and all of the lines have suffered more
or less from loss of animals. The Belt line has
had the most severe experience by reason of its

loss of r,4oo horses by fire, which compelled the

purchase of new stock not hardened to the

service. It is admitted by the management of

the most important lines that horses must soon
be dispensed with, but whether to substitute

cables or electricity is the vexed question. Like
the Board of Electrical Control, they need disin-

terested advice, and they don't know where to

find it. Mechanical engineers have no faith in

electricity, and while electrical engineers believe

in mechanical devices, they have unbounded
faith in the possibilities of the electric motor.
Ver)f few, however, feel positive that the projected

cross-town electric railway through Fulton Street

will be a complete success, although they hope
for the best. It is an exceedingly trying location,

and a conduit will have a critical test amidst the

greasy slush which prevails in that vicinity during
the winter season. The rails have been laid,

however,, and if certain privileges are obtained
from another company for joint use of track, the

promoters promise to have the road in operation

in ninety days.

Down at A.sbury Park, N. J., the Daft people
have been busily engaged with a small Italian

army in endeavoring to bring their electric rail-

way to completion during the present week.
.\ccording to the contract, they were to forfeit

§250 per day until it was finished, for the very
good reason that now is the time when the pro-

hibitionists, our colored brethren, and the festive

Jerseyman are flocking to the twin cities by the
sea, which have been engaged in a friendly rivalry

for years to demonstrate just how puritanically

good the)' could be without depreciating real

estate. Ocean Grove takes the cake at present;

not a wagon, nor a milkman, nor a newsboy can
enter its bolted gates on Sunday; not a cigar or

cigarette can be bought at any time, and whether
the electric.railway between Asbury Park station

and the beach will be allowed to violate the

Sabbath and make up for lost time is a question

of morals which " Boss " Bradley must decide.

Meanwhile the Van Depoele people are browsing
around for territory, and a company organized
under their auspices proposes to build a line in

Elizabeth, N. J., between Union depot and the

Sound—a distance of two miles—straight, level,

and without grades or much way travel. Here
will be an opportunity to make good time, and
show what electricity can accomplish under
favorable circumstances.

There are other things in New York which
need regulating as well as electric wires. It was
not necessary to order steam boilers placed un-
derground, because they are already there to a

great extent; but there is one less than there was
a week ago. Since the half- holiday law went
into effect, it appears that some alleged engineers
have banked their fires, and left matters in shape
to breed disaster before they again returned to

duty. While this practice may not have been
general, it was a fact that last Saturday evening
a steam boiler shot up from its position at No. 6

Gouvernor slip, and traveled about three blocks

to 194 Monroe street, and now the proprietor of

a dime museum who has a surfeit of flying

squirrels and flying foxes, offers §500 for this

flying boiler, but the obstacle to his getting it

appears to be that its wings have been clipped,

and its present guardian objects to the rigging of

the necessary tackle on his premises to enable it

to fly to the Bowery. It is suspected that he
may have a dim idea of starting a museum him-
self with a curiosity which it is to be hoped, will

never become a common bird of passage in the

metropolis. Ralph W. Pope.

Eastern Electrical Gossip.

New York, July 23.—The Electric club of

this city is in a most prosperous condition, and
though one of the youngest of our city clubs, is

as vigorous as any. A new club house is now
being constructed, and will be ready for occu-
pancy the latter part of August. This house as

planned, to quote from the prospectus, " will

comprise departments to aid in educating be-

ginners in the interesting study of electricity, in

developing the science, and increasing electrical

sociability. A course of free lectures in the

assembly rooms is being favorably considered;

also complete laboratory, electrical library, rooms
for out of town visitors, etc., in fact, the con-

struction of an edifice that will comprise compre-
hensive electrical headquarters where representa-

tives of all electrical interests can assemble and
be at home." The club was organized a little

over a year ago, with a membership of about
fourteen, and now numbers over four hundred.
The officers are: President, Henry C. Davis;

vice-presidents, Geo. W. Hebard, John B. Powell,

Thomas A. Edison, Geo. L. Beetle; secretary,

Chas. W. Price; treasurer, Andrew J. Dam;
Board of Managers, Henry D. Stanley, M. W.
Goodyear, E. T. Gilliland, Willard L. Candee,
Chas. Dalton, Cyrus O. Baker, jr., H. B. Tha3'er,

E. T. Lynch jr., Thomas L. Fowler, Henry A.

Reed, Fred A. Gilbert, Geo. B. Coggishall.

During the summer months the club held their

monthly meeting and dinner at the Hotel Brighton,

Coney Island. About fifty members were
present at the last dinner on the 21st inst., and
were entertained afterwards by a paper read by
Lieut. P. W. Tappan, LI. S. N., on " Recent
scientific discoveries relating to the effects of

magnetism on watches and marine chronometers."
At the preceding meeting Dr. Otto A. Moses
presented a paper on " The electric seismometer

"

—an instrument for indicating the approach and
direction of earthquake waves.

Both the elevated and surface railroads have
been turning longing eyes toward electricity as

a substitute for their present motive power.

r>Jumerous experiments have been made with

various kinds of motors and batteries, and some
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of them have been apparently quite successful,

but no road yet has dared make a change. A
short time ago an ordinary car moved by a

storage battery passed repeatedly over the Fourth
avenue surface road. According to reports, the

experiment was entirely successful, the car mov-
ing at times twelve and fifteen miles an hour.

It was easily controlled and stops were made
with greater precision than is attained when
horses are used. It is probable that before the

end of the year there will be one electric railway

in this city in practical operation. Ground was
broken a few days ago on Fulton street, by the

North & East River Railroad company, for an
electric railway running from river to river. The
Bentley-Knight conduit system will be used.

The Jersey City & Bergen Railroad are also soon

to move their cars by electricity. They will use

a storage battery system invented by Joseph
Weiss of Jersey City.

Ma)-or Hewitt is a member of the Board of

Electrical Control, and takes a keen interest in

the work. At a recent meeting a resolution was
passed providing for the appointment of a chief

inspector at $250 a month. The mayor has been
putting the candidate for this position through a

kind of civil service e.xamination. He holds the

absurd (?) idea that a chief inspector ought to

have some qualifications for the place, and ought
to be able to inspect. The nominee is Charles

G. Cornell, who was at one time street commis-
sioner, but has retired from politics since the

Tweed days.

This city was visited by two severe thunder
storms last Sunday. Much damage was done
by the storm, and many buildings were struck by
lightning. In view of the damage done by light-

ning throughout the country during the past

week, the following clipping seems apropos:—
" Notwithstanding the probable fact that there is

no ' electric fluid,' and the known fact that electric-

ity does not 'travel,' but is merely molecular
change, and that consequently thunderbolts never

hit anybody, and lightning rods only ' lower the

potential,' people are getting struck by lightning,

and the 'electrical fluid ' is running up and down
steeples all over the country."

A. C. White, superintendent of the Providence
Telephone company, has been in the city this

week, discussing the details of a multiple switch-

board that is to be put in the Providence ex-

change during the present year. This board is

to be of the latest pattern, known as the single

cord system. Orders have been placed for this

same style of board by the New York & New
Jersey Telephone company for the Brooklyn
exchange, and by the Bell Telephone company
of Buffalo for the Buffalo exchange.
The new building of the Metropolitan Tele-

graph & Telephone company is nearly completed,
and the following ofiicers of the company have
taken possession of their new quarters: General
Huidekoper, vice-president and general manager;

J. H. Cahill, secretary; A. S. Dodd, treasurer,

and the auditing and purchasing departments.

At the , meeting of the railway telegraph

superintendents in Boston last week, considerable

attention was given to the question of substituting

a new telegraphic symbol to replace the long
dash used for the zero in the Morse alphabet.

So much trouble and confusion has been occa-

sioned by mistaking the short dash, which is the

Morse symbol for the letter L, for the long dash,

which is the symbol for the cipher, that a com-
mittee was appointed a year ago to consider the

question of making a change. The chairman of

the committee, in making his report, said that he
recognized the desirability of some change, but
had nothing to suggest. After a lengthy discus-

sion, the matter was referred back to the com-
mittee for further consideration.

The underground work in New York and
Brooklyn was inspected last week by a number of

Boston ofiicials. They were sent out by that

city to investigate underground work, and will

visit Philadelphia, Washington and other cities.

S.

The Detroit Budget.

Detroit, Mich,, July 23.— Representatives

of commerce to the estimated amount of

$200,000,000 attended the National Waterways
convention at Sault Ste. Marie, last week. Del-
egates, 400 in number, representing the boards

of trade in New York, Buffalo, Cleveland, Chi-
cago, Duluth, and other large points, as well as
every state in any way interested in inter-lake
commerce, were present. There was also pres-
ent a distinguished assemblage of senators and
congressmen. Congress will be asked to appro-
priate $7,000,000 for the Sault ship canal and
the improving of Hay Lake channel.
The Sault Ste. Marie Electric Light & Power

Co. has been granted a franchise running for

twenty years Work has already commenced.
The officers are : President, John C. Spry ; vice-
president, E. M. Lacy

; secretary, W. C. Teter
;

general manager, C. M. Wilson.

Jackson, Mich., will use the Edison system.
A $19,000 addition to the mechanical labora-

tory at the university of Michigan, has been
begun.
The Grand Rapids Electric Light & Fuel

Company organized on the 21st inst. At a pre-
liminary meeting of the stockholders, held on
Friday, contracts were let for furnishing the en-
gines, boilers, belts, etc. Several eastern and
western houses were represented ; Chicago very
prominently—but Marr & Co., Columbus, Ohio,
secured the work. This company will sublet the
boiler and belt contracts to Grand Rapids firms.

The Edison system will be used, and it is ex-
pected that 5,000 lights will be in operation by
November ist. Stock to the amount of $200,000
was taken. The cost of putting in of the system
will be about $125,000.
The Joseph Turner & Sons' Manufacturing

Co , late of Kent, Ohio, will erect a building 200
ft.x64 ft., four stories high, at Detroit. They
manufacture fine mohair goods, and employ from
1,200 to 1,500 workmen.
Two new cars, built by the Pullman Co., have

been added to the Highland Park Electric rail-

way system. They are a marked improvement
over the old style cars, the motors being placed
on the front platform entirely out of the way of

passengers. C.

From Indianapolis.
Indianapolis, July 24, — The Attica, Ind.,

Electric Light, Heat & Power company, with a

capital of $15,000 has been incorporated. That
city already has a large Edison incandescent
plant furnishing light to business houses, offices,

and private dwellings.

Goshen and Elkhart, Ind., have invested in a

fire alarm service.

Laporte, Ind., has adopted the Cushman tele-

phone system. Michigan City stands alone in

the northern part of the state in the adoption of

the toll system required by the Bell company.
"The following comes from LaFayette, Ind.,

Journal : About 5 o'clock yesterday afternoon

Mrs. J. M. S. White was kneeling at an up-stairs

window with a pearl-handled penknife clasped

in one hand, the point resting in the palm of the

other. A flash of lightning, the solitary flash

that thrilled the populace with a premonition of

rain, struck the knife blade and broke it in two.

The current then passed to Mrs. White's arm
and down her right side. For several days she

had been su fleering with severe pains in her side,

but when she recovered from the electric shock
she found the pain had disappeared. The light-

ning did no damage beyond breaking the knife."

Your correspondent heard a statement of a

lady of Paris, III., a few days ago, that since the

city had adopted electric lamps for street light-

ing, the houses were free from bugs and insects

that gather around a light during warm summer
evenings, the electric lamp being the greater

attraction. M.

From the Pacific Slope.
San Francisco, July 16.—Brainard Rorison,

superintendent and manager of the Jenney
Electric Co., left this morning for home on the

steamer Columbia. This steamer is said to be

the first steamer in the United States lighted by
incandescent light. The plant consists of three

Edison dynamos and one e.xciter.

The Electric Improvement Co. have opened
an office at 217 Sansome street, this city. The
company is composed of well-known capitalists

and engineers. It will push electric railways,

lighting and transmission of power.

Gas inspector McCarty of this city refused to

audit the bill for electric lighting of the suburbs

of this city, as he claimed that the California Elec-

tric Light Co. reduced the size of the carbons
used from s/^ to j^ inch, thereby reducing the
candle power of the lamps, while the city pays
for 4,000 candle power lamps. At the meeting
of the light committee George Roe, secretary
and manager of the compan)', introduced elec-

tricians in his behalf ; the committee ordered the
bill audited, and Inspector McCarty's charge was
not sustained.

The Pacific Coast Electric Construction Co.
have removed from this city to Oakland Cal.,

where they will run a power and light station in

connection with their works.
F. R. Holt of Visalia, Cal., who is largely inter-

ested in electric lighting, has left for the east in

connection with electric matters.

There is some talk of starting an Electric club
in San Francisco.

Personal Paragraphs.
W. W. Smith, general superintendent, and

C. W. McDaniel, superintendent of the Missouri
& Kansas Telephone Co., were among the callers

at the Western Electrician office in the early
part of the week.
On recommendation of Prof. Anthony, who has

recently vacated the chair of electrical engineer-
ing in Cornell university, Prof. Nichols of Kan-
sas has been elected to fill the vacancy.

Telephone Stock Quotations
Col. S. G. Lynch, broker, 146 La Salle street,

Chicago, furnishes the following quotations on
some of his specialties in telephone stocks:

Chicago 385 400
Central Union 45 46
Michigan ,._ 76 77
Great Southern 30 33
Colorado 20 22
Rocky Mountain Bell _ 40 45
Cumberland- 80 85
Wisconsin .. _. 105 107
Bell of Mo 155 157
Iowa Union .. 25 27

NEW ENTERPRISES.
Castle & Co. are erecting at Quinc)', 111., a

building for the manufacture of stoves.

Three school houses are to be built at Summit
Grove, Ind.

At Austin, Minn., Anton Friederich is building
a store to cost $4,000.
A building for the accommodation of the Y. M.

C. A. at Council Bluffs, Iowa, is to be built this

summer. The estimated cost is $20,000, and the
architect is William Ward of Council Bluffs.

The proprietors of the Grand Hotel at Cedar
Rapids, la., will lay out $30,000 in improvements.
A new school house, to cost $17,000, is to be

built in La Crosse, Wis.

The Chicago, Madison &: Northern railroad

company will build a passenger station, freight

depot, and round house at Madison, Wis.
The Presbyterian society at Kansas City, Mo.,

is building a new church at a cost of $40,000.
Samuel Boles, of Kansas City, Mo., is building

a $9,000 residence, modern in all respects. J.
T. Cappels of the same place is building a resi-

dence that will cost a like amount.
The Iowa savings bank of Sioux City, Iowa,

will erect a handsome bank building at a cost of

At Sterling, Kan., the city has voted $12,000
for the erection of a school house.

The Methodist Episcopal Society of Danville,

111., will erect a church to cost $35,000.
At Louisiana, Mo., Estes & Patrick are erect-

ing a $25,000 flour mill.

The Besley Brewing Co. of Waukegan, III., are

making extensive alterations, involving an expen-
diture of at least $25,000.

At Kansas City, Mo., the Grace Episcopal
church is erecting a new edifice that will cost

$20,000.

At Earned, Ivan., a new school house to cost

$40,000 is being built.

J. C. Nutting of Northfield Minn., is erecting

a residence at a cost of $10,000. E. Holland, of

the same place, is putting up a three-story block

at a cost of $15,000.

A new electric light plant has been established

in CoffeyviUe, Kan. M. Upham, Geo. Slosson,

W. McCoy and others are interested. About
$10,000 will be expended on the plant.
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J. A. Trost, of Garfield avenue, Kansas City,

Mo., is building a §15,000 residence. It will be

fitted with electric appliances.

A new church for the First Baptist Society of

Aurora, 111, is to be built at a cost of $20,000.

About $20,000 in improvements is to be ex-

pended on T. M. James' store at Kansas City,

Mo.

A new chair factory to cost $100,000, is to be

built at Findlay, O., by Moores Chair Works.

M. F. Wolfe, of Chicago, is building a $30,000

malt house at Cedar Rapids, la.

O. C. Dewey, of Wheeling, W. Va., and A. L.

Wetherill, Massillon, O., are interested in a new
steel nail works to be erected at Findlay, O.

The Withington Co. are erecting new steel works,

estimated cost $15,000, at the same place.

The Independent Order of Odd Fellows are

putting up stores and an assembly hall at Duluth,

Minn. About $20,000 will be expended.

THE ELECTRIC MOTOR.
. The select committee of the house of commons
appointed to deal with the application of the West
Metropolitan tramways in London to use elec-

trical or other mechanical power on their lines,

have decided to pass the bill, in spite of the

opposition of the Metropolitan board of works,

which held that the provisional order which the

bill confirms ought not to proceed without the

consent of the local authorities.

At Rochester, N. Y., a triangular fight is

going on between the street car company which

has enjoyed exclusive privileges for a quarter of

a century or more, a cable company and the

Rochester Electrical company for a valuable

franchise in the way of a right to run street cars

on certain streets under their respective systems.

By the terms of a recent law in New York state

such franchises are to be auctioned off to the

highest bidder. Recently, in that city, the bid

of the street car company was one-twentieth of

one per cent., there practically being no other

bidder. The cable company, and the electrical

company, both recent organizations, have entered

the field to win, however, and the outcome of the

fight will be watched with interest.

THE ELECTRIC LIGHT.
San Antonio, Tex., is considering propositions

to light the city by electricity.

The Economic Electric Light & Gas Co., the

Hyde Park Electric Light Co., and the Armour
& Poole Electric Light Co., are all working to

secure the franchise from the board of trustees

of Hyde Park, 111., enabling them to light the

place by the electric light. It is said that a con-

dition precedent to the granting of the franchise

will be that all wires must go underground.

For the Oerlikon dynamo now on exhibitio"

in the machinery court of the Liverpool exhibi-

tion an electrical efficiency of gS per cent, and a

commercial efficiency of 95 per cent, is claimed.

Among the recently incorporated companies is

the Mount Vernon Electric Light & Power com-

pany, at Mount Vernon, 111; capital stock,

$10,000; to light the city of Mount Vernon with

electricity and to furnish power for other pur-

pose; incorporators, Allen C. Tanner, George
W. Evans, Morris Emmerson, and others.

The municipality of Leon, Spain, offers a mo-
nopoly of fifty years for lighting the town with

260 glow lamps of 20 c.p., burning each on an

average 2,200 hours per annum, for the sum of

^^720. The contractor will be the only person

allowed to fix cables or wires for the purpose of

electric lighting, whether for public or private

lights. No price is stipulated for private light-

ing. Tenders, which will be opened on the 6th

August, are to be on the basis of a diminution of

the number of years of the monopoly. Besides

the lighting of the streets, the municipal offices

are to be lighted by glow lamps of 20 c.p., to be

paid for at the rate of about 4 pence per hour.

The total numbers of lights likely to be used, in-

cluding the theatre and private houses, will not

exceed 5oo, but a price of 6d. per lamp hour

would probably be obtainable.

THE TELEPHONE.
The Missouri & Kansas Telephone Co. now

has 2,200 subscribers in Kansas City. During
the month the company has put up 155 tele-

phones.

A dispatch from St. Paul states that trouble is

said to be brewing between the Bell Telephone
company and the Erie Telephone & Telegraph
company, which conducts the exchanges in Min-
neapolis, St. Paul and neighboring towns. Orig-

inally the right to use telephones in Minneapolis
and St. Paul was obtained by R. H. Hankinson,

John Watson, F. B. Jillson and Morris Towne,
the franchise granted by the Bell company being

for eight years. Several years ago the Hankin-
son-Watson combination disposed of its interest

to the Erie Telephone company for $300,000.
The contract between the Bell and Hankinson-
Watson companies expired June ist last. The
Bell company now claims that a new contract

for eight years must be made with it by the Erie

people at the rate of 30 per cent, of the earnings

for eight years, which is estimated by well-in-

formed parties at $200,000. The Bell company
further claim that the contract in regard to the

exchanges has been violated. Attorneys who
have examined the matter claim that the Erie

company is without remedy and will be forced

to submit.

A remarkable increase has taken place in the

number of telegraphic messages forwarded by
telephone between the postoffices and private

establishments, says the Brussels correspondent

of Industries. The number during the first five

months of this year on the Brussels, Antwerp,

Liege, Charleroi, Ghent, Verviers, and Louvaise

lines was 167,838, as against 122,682 during the

corresponding period of 1886, an increase of 37
per cent. On seven more recently established

lines, the number of such messages this year

was 13,418. This gives a total of 181,286, or

about T,2oo per day.

Judge Wallace, in the United States circuit

court, in New York, July 21st, gave a decision in

the case of the American Bell Telephone com-
pany against the Globe Telephone company, to

restrain the defendant from infringing on the

patent granted to Alexander Graham Bell on
March 7th, 1876. Judge Wallace granted the per-

manent injunction asked for by the Bell Tele-

phone company.
Corporation-counsel Green, of Chicago, has

asked the committee on license to give him
more time in which to investigate the legality of

Alderman Hamline's proposed telephone ordin-

ance. The ordinance confers upon the Bell

Telephone company certain absolute rights, and
it is now an exceedingly difficult task to frame

an ordinance imposing a license tax upon the

company which will stand in the courts.

Monday of this week an electric light wire fell

across a maze of telephone wires belonging to

the Chicago Telephone company, and burned
them off. Lightning arresters saved the instru-

ments from destruction.

The service between Brussels and Paris, which

hitherto has been limited to messages passing be-

tween the two exchanges, is about to be connected

with the private telephones of subscribers in

Brussels. No change will be necessary in the

Bell-Blake instruments actually in use, but con-

siderable alterations are required in the switch

boards and connections of the Brussels central

telephone station. It is also probable that the

present single circuits of subscribers will be found
insufficient on account of self induction, and to

overcome this difficulty the telephone company
will fix a return wire between the exchange and
subscribers for an additional annual rental of ^4
if the distance does not exceed two miles, ^^5 up
to two and a half miles, and;^6 up to three miles.

THE TELEGRAPH.
The Bay State Telegraph company is building

a line of ten wires connecting New York and
Boston.

Daniel Davis of Princeton, Mass., who made
much of the earliest machinery for Professor

Morse of telegraph fame, recently died.

A new bidder for the Baltimore & Ohio tele-

graph system has been brought to the surface in

New York—the Brotherhood of Telegraphers of

the United States. It is asserted that represent-

atives of the fraternity have offered $3,000,000
for the plant, $500,000 cash on the acceptance

of the offer and the remaining $2,500,000 at the

end of six months.
The Telegraphers' Investment company, which

has been organized at Washington, D. C, for the

purpose of dealing in real estate, has elected the

following board of managers and officers;

Managers, M. Marean, manager Western Union
company, Wm. H. Young, night manager West-
ern Union, Jas H. King, cashier Western Union,
E. L. Bugbee, Geo. W. Kern, Andrew G. John-
son, Louis M. Smith, Lester S. Fisher and John
A. Hutchison; officers, Wm. H. Young, presi-

dent; J. A. Hutchison, vice-president; Elijah L.

Bugbee, secretary; Jas. H. King, treasurer; Geo.
W. Kern, attorney.

About 17,000 feet of underground cable has

just been laid in Washington, D. C.

Miscellaneous Notes.

The Thomson-Houston Electric company are

rapidly perfecting their plans for the manufacture
of carbons. The rupture of the carbon combina-
tion has not changed their original intention in

this respect.

Execution by electricity has been adopted by
Buffalo, N. Y., the victims, however, being dogs.

The doomed canines are put one by one in a box
lined with tin and having about an inch of water

in the bottom. A wire is then introduced into

the mouth of the dog the current is turned on
and the dog is ready for immediate interment.

Business Mention.

The Western Electric Co., of Chicago, have
just received an order for a multiple switsh board
for St. Petersburg, Russia; equipment, 1,200;

capacity, 6,000 lines. Their cable department is

very busy. They have orders for 2,000 miles of

conductors in Patterson cables. The Chicago
Arc Light & Power Co. have placed an order for

several miles of cable and the Lincoln Park com-
missioners of Chicago are putting their electric

light circuit underground in Patterson cables.

The e.Ktensive grounds of the Illinois Eastern

Hospital for the Insane, at Kankakee, III, are to

be lighted by a Western Electric Co. arc light

plant of fifty lights.

Work has been begun on the addition to the

building of the Western Electric Co, in Chicago.

The India Rubber and Gutta Percha Insulat-

ing Co., W. M. Habirshaw, general manager, 159
Front street. New York, has recently issued very

neat and useful price lists showing specimens of

electric light leads, soft copper, stranded, and
giving prices per foot. The information given

on the lists is complete and exhaustive.

The catalogue of the Cleveland Electrical

Manfg. Co., just received, shows their apparatus

styled the American watchman's time detector.

By the use of this system the story is told every

morning whether the night watchman attended

to his duty or whether he shirked it. The record

can not be tampered with and therefore is infal-

lible.

The Thomson-Houston Electric company
have recently received orders increasing the arc

light plant of the Oakland Gas Co., Oakland,

Cal., by fifty lights; of the Battle Creek, Mich.,

plant fifty lights; of the Houghton, Mich., plant

thirty lights. The company has also taken an

order for a plant of eighteen arc lights of the

People's Gas Co. at Canton, III.

The Missouri & Kansas Telephone Co. in the

first part of the week placed an order with the

Western Electric Co., of Chicago, for two sec-

tions of multiple switch-board, e.vtending their

present Kansas City system. 'I'he company also

placed orders for multiple switch-boards for their

exchanges at St. Joseph and Topeka. Business

in their territory is gcod and growing. The
Western Electric company has also taken an

order for an additional section of multiple switch-

board for Omaha, Neb.

Electrical Patents.

Issued July iS. iSSj.

366,654. Electric Bell-Coupler for Steam Rail-

roads. Joseph M. Duby, Medford, and Jo-

seph L. Edmester, Chelsea, Mass. When
two cars are separated so as to tear apart the
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two members of the electric coupler between

them, the circuit is momentarily opened and

the alarm mechanism tripped and set in mo-
tion. By means of a push key the circuit is

held closed, while the two members are being

coupled together or uncoupled.

366,660. Electric Boot - Blacking Apparatus.

Henry R. Gardner, Boston, Mass. The brush

is driven by an electric motor placed in a case

under the foot rest.

366,673. Device for Holding Incandescent-

Lamp Filaments while the same are being

Flashed. Herman Lemp and Merle J. Wight-

man, Hartford, Conn.

366,695. Quadruple.x Telegraphy. Gerritt

Smith, Astoria, N. Y. The armature lever

of the local sounder, which is operated by
the neutral relay, forms a part of the con-

denser circuit. When this lever rests against

its back stop the condenser circuit is closed,

and when resting against its front stop the

condenser circuit is open. By this automatic

circuit breaker currents from the condenser

are prevented from operating the relay, ex-

cept when required to bridge over reversals.

366,717. Inclosing-Cell for Electric Batteries.

Camille A. Faure, New York, N. Y.

366,777. Voltaic Belt. Charles B. Judd, Coun-
cil Bluffs, Iowa.

366,81 1. Combined Street-Railway and Conduit.
Gilbert C. Bolgiano, Baltimore, Md. The
stringers under the rails are hollow or trough
shaped, and the rails seated directly upon the

vertical walls of the trough cover the cables

laid therein.

366,824. Apparatus for Measuring Electricity.

George Forbes, County of Middlesex, En-
gland. The current to be measured is sent

through a metallic ribbon which being heated
heats the surrounding air or other medium.
The air currents thus set in motion strike di-

rectly against an anemometer.
366,938. Electric-Arc Light. Stephen Don-

brava, Prague, Bohemia, Austria-Hungary.
Solenoids which regulate the length of the

arc are placed in the neutral wire of a Wheat-
stone balance. Variations in the resistance

of the arc from the normal sends current

through the solenoids in the proper direction

to bring the arc to its normal length and re-

sistance.

366,94r. Dynamo-Electric Machine. James
W. Flaston, New York, N. Y. The end plates

of the machine are formed partly of cast iron

and partly of wrought iron. The plates thus

formed, it is claimed, possess the double ad-

vantage of being capable of more powerful

magnetization, and of retaining their polariza-

tion during long periods of disuse.

366,970. Telegraph Instrument. William A.
Melbourne, Swanwick. 111. By means of a

slide or switch two independent main lines

may be separately connected with the same
sounder, key and relay.

366,994. Attachment for Telephones. Thomas
C. Bradford, Cincinnati, Ohio. This is an ear

attachment made in a single piece preferably

of rubber. The cylindrical portion is stretched

over the head of the telephone like a nipple

over the neck of a bottle. The outer end is

flaring so as to fit over the ear.

367.002. Electric Lamp. Charles A. Homans,
Winchester, Mass.

367.003. Ear-Piece for Telephones. George
A. Huewe, Cincinnati, Ohio.

367.004. Ear-Piece for Telephones. George
A. Huewe, Cincinnati, Ohio.

GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALER IN

Electrical Securities.

EXPLOITER OF

Electrical inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET, CHICAGO, ILL.

Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

Automatic Engines
\_

BOILERS, ETC.
Complete Power Plants Furnished

and Erected.

Send for Catalogub.

The Detroit Sight Feed [ubricators

Are pronounced the best by more than 20,000 users.

They are especially adapted to

piep 3PEED ENSINEg R6R ELECTRIC LlgpTING

Being SIMPLE in OPERATION and ALWAYS RELIABLE.

A Lubricator sent on 30 days' trial to responsible parties.

"IiooiiU not take fine times tlie cost of my lubricat&r if T could

not get anoHier," is the statement often made by users.

Liberal discount to the trade. Send for Circular and Price

List.

DETROIT LUBRICATOR CO.
Office, I 1 Rowland Street, DETROIT, MICH.

Telegraph, Telephone and Electric [ight Supplies.

ANNUSCIATORS, BURGLAR ALARMS, ELECTRIC BELLS,

BATTERIES AND BATTERY SUPPLIES.

Repair Work done and Special Manufacturing attended to.

Skilled Workmen in all Departments.

WALL APPARATUS WARRANTED AND SATISFACTION GUARANTEED.

MAGNETO BELLS, ETC., ETC.

No. 211 and 213 Randolph Street, CHICAGO.

COBBK6POKDENCE SOLIOITZD.

WANTED: A first-class

man competent to take
charge ofthe mamifacture
of Electrical Bells, An-
minciators, Physician's
Batteries, etc. Give ex-
perience, reference and
salary expected. Address:

Archer Electric Mfg. Co.,

WICHITA, KAS.

HIUU CtUTCH WORKS,
CLEVELAND, OHIO.

George P. Barton,
i^u/ Offic;e

225 Dearborn St., CHICAGO.

Having removed my office to Rooms 68 and 69 Temple Court, 225 Dearborn Street,

I shall continue the general practice of the Law, giving special attention, as heretofore,

to litigation relating to Patents and Trade Marks
My experience in the Cla.'is of Electricity having been large during the last seven

years, I offer my services as Solicitor of Patents, especially to those interested in elec-

trical inventions.

June 1,1887. GEORGE P. BARTON.

Central
Hlectric

M. T. GREENE, President.

GEO. A. McKINLOCK, Treas.

WM. H. McKINLOCK, Secy.

Corxipsmy,
38 and 40 La Salle Street, Chicago.

1

WIRE.
MAGNET
OFFICE
ANNUNCIATOR
UNDERWRITERS
LINE
BARE COPPER j

EI^ECTHIC BELLS,
OXJIiGLA.R, ALAltlVIS,

HOTEL .A.rV]VU]VCIA.TOItS.
PRICES ON APPLICATION.
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DETROIT ELECTRICAL WORKS,
MANUFACTURERS OF

Fleetrie ^upplie5

INCLUDING

Medical Batteries, Skeleton, Iron and Box
Bells, Burglar Alarms, Hotel and House
Annunciators, Fire Alarm Boxes, Pins

and Brackets, Insulated, Magnet,Tele-
phone and Electric Light Wire.

BUILDERS OF

pishefs Qlectric (jjotors,

AND ALL APPLIANCES FOR CITY AND SUBURBAN

#= CXRIC RJLIL'Utf'JLYS. =*

General Offices and Works, DETROIT, MICHIGAN.
J B. YOUNG,

PRESIDENT AND TREAS,

B. K JAMISON,
VICE-PRESIDENT.

Solar Carbon & Mfg. Co.

nth and Etna Streets. PITTSBURGH, PENN.

WELL SELECTED AND GOOD

Car BO NS
MADE FROM NATURAL GAS. PROCESS PATENTED.

SPECIAL DISCOUNTS ON LARGE ORDERS.

LOBE Electric Comp'y,
^Vholesale Manufaclurers of Every Dcscriplion

of Apparatus for

TELEPHONE COMPANIES,
Switch-Boards. Switches,

Annunciators and Bell Supplies a Specialty.

The Mi House asd Cole Drop Annunciators

Mlilch are of the Best Material and "Workman-
sliip, arc Perfect In Aciion, Simple in Consiruc-
tion. Elegant in Design, and Low in Cost. In
addition ihey possess many other important ad-

vantages which are wanting in other Annuncia-
tors.

4 Indicators. -.§12 00
6

*'
,.. 16 00

8
"

... 20 00
HJ

"
... 24 00

vi
"

... 29 on

15
"

--. 36 no
20 "

... 44 00
30

" ... 57 00

40 Indicators.® 74 00
50 "

. 92 00
60

**
- 106 00

70 "
, 121 00

SO "
. 1S2 00

90 "
. 145 OU

100 "
. 155 0(1

With Alarm $3.00 Extra, Subject—

THE GLOBE ELECTRIE EOiVlPANY,

ci.ii:tei..vnd, Ohio, v. s. a.

SPRAGUE ELECTRIC RAILWAY£MOTOR GO.
<«« O FFICES-

NEW YORK, 16 and 18 Broad Street.

BOSTON, 55 Oliver Street.

NEW ORLEANS, 20 Carondelet Street.

DETROIT, 133 Jefferson Avenue.

CHICAGO, 185 Dearborn Street.

ST. LOUIS, 304 Locust Street.

PHILADELPHIA, 1 1 9 South 4th Street.

CLEVELAND, O., 117 Public Square.

The Sprague Motors have been formally adopted for use on the Kdison Circuits, and they are being introduced on these and also on
Westingliouse, Brush-Swaii,!Thomson-Houston and United States Circuits, in New York, Chicago, Boston, Des Moines, Elgin, Oskaloosa^
Pittsburgh, Chester, Willianisport, Lancaster, Shaniokiu, Tork, Detroit, Topeka, Cincinnati, Siu-ingtield, New Brunswick, Fall Kiver,
New Bedford, Milford, Tauntou, Lawrence, Woonsocket, Fort Meyer, Waterbury, Annapolis, St. Louis, Abilene, Pawtucket, Syracuse,
Canada, and the Argentine Republic, and have been shipped to Berlin and Milan.

This company lias ample means to

undertake any desirable contract for the

tramsmission of power for any purpose,

under suitable gtaarantees. The company
is now possessed of the best facilities tor

manufacture of any mot;or company in the

world. Arrangements have been made
with the Edison Machine Works, to manu-

facture and carry in stock large numbers

of standard machines, and a special factory

—the only experimental factory devoted

exclusively to that work in existence—has

recently been started in New York, and is

equipped with the finest tools that are made.

At present there are being operated in

Boston seventy-five motors, varying from

1-2 to 25 horse-power.

This is the only company in the

United States devoting its entire energies

Correspondence invited, and estimates furnished for complete Central

Railway Work.

A NEW AND COMPREHENSIVE ILLUSTRATED CATALOG
UNKNOWN, HAS BEEN ISSUED AND

SPR^GUE AUTOMATIC MOTOR.-
Efficiency, 91

1 5 Horse-Power. 220 Volts,

per cent.

to the different questions involved in the

transmission of power, and it is putting

into practical use more motors of and over

one-half horse-power than all other com-

panies combined.

The Sprague Company are now also

contracting for Street Railway Work
on an extended scale. T.hey have just

been awarded the largest street railway

contract for electrical work ever given

:

the equipment of 12 miles of railway, with

40 street cars, requiring 80 motors of yj^

H. P. each. They have also contracted

with the C, B. & Q. R. R. for transfer work

at Aurora, III, selling the company both

the motors and d}mamos. One thousand

motors are now being constructed at the

factories for industrial and railway uses,

aggregating nearly 4,000 horse-power.

Stations or Special Transmissions up to 1,000 horse-power, and for Street

UE, WHICH GIVES A VARIETY OF FACTS HITHERTO
WILL BE SENT ON APPLICATION.
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^^tivHslaPsI # Eleetpieal # U/opI
MANUFACTURERS OF

Telegraph and Telephone Apparatus.
EXCLUSIVE MAKERS OF

SOLE MANUFACTURERS AND LICENSEES

+|e^^ +!otel Gu^^t Call and Fip® ^lapm ^pppab^ Wihl^ GpaVity jq(2rai2<iia(:or-> eomkioed.

Pins, Brackets, at special low prices. In stock, full line Iron, Steel and Hard-drawn Copper Wire, Batteries, Gas Lighters, Call Bells, etc., etc.

ESTIMATES FURNISHED. SEND FOE CATALOCTTES AND PRICES. CIKCIHKJLTI, OHIO, U. S. j5..

Pond Engineering Company.
ENGINEERS AND CONTRACTORS OF

^team and [jgdraulic |||achinery.

Complete Steam Plants lor Electric

Light and Power.

Western Agents for Armington & Sims' Engines, Steei Tubular
Boilers, Jarvis' Patent Furnace, National Rocking and Sheffield
Grates, Lowe Feed Water Heater, Blake Pumps, Korting Injector,
Jenkins Bros.' Valves, Etc. Also, Brick and Pipe Work, and Belting.

SEND FOR LATEST CATALOGUE.

707 and 709 MARKET STREET, ST. LOUIS.
BRANCH. S2I DELAWARE ST.. KANSAS CITY.

T(nde.|™mdT««nd«ca.t (Sables

ILLUMINATING COMPANIES proposing an extension of their Incandescent Plants are invited to correspond

with the undersigned before commencing Construction. With our recent improvements and reductions in price

the cost of placing large Incandescent Cables underground in a solid and substantial manner is brought within

actual business limits. ^ ._
^

THE CALLENDER COMPANY have, during the last two years, laid many miles of large Cables underground,

all of which are in actual work. Almost every inch of the Underground Incandescent Work, both in this Country

and in Europe has been laid on the Callender plan. The difference in cost between an overhead and underground

system for Incandescent work is now no greater than is warranted by the better service insured by an underground

system. The Callender Company's Underground Incandescent Cables and System have been in actual operation

for some two years in twelve cities, and are endorsed by all the parent light companies.

Plans and Detailed Estimates on Application.

(^allepder Ip^ulatipi^ apd U/aterproofii^c^ (^ompapy,

HEAD OFFICES 45 Broadway New York.

101 Ladenhall St., London.
FACTORIES: East Newark, N. J.

Erith, England.

BRANCH offices:

154 La Salle St., Chicago. 12 Broad Street, BOSTON. 1 95 Gravier Street, NEW ORLEANS.

Southwestern Electric Supply Co., KANSAS CITY. 41 Rue des Champs Elysee, BRUSSELS, BELGIUM.
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TJThE j^RUSH ^

^LECTRIC <3o.

^ Cleveland, Ohio.

Are ai^d I9ea9d^s(;e9e^

Fle(;tri(; [i^l^tipi^ Apparatus

Chicago Office: t>

I 3 o Washington Street,

Chicago, Illinois.



July 30, 1887. WESTERN ELECTRICIAN.

IQotors Ujound for any Current, Ore or Incandescent,

GUARANTEED FULL RATED POWER,

Kegulation Superior to any |I|otor.

.^^'

SELLING agents: .^m^^ V^
NYLAND <^ XO

ELECTRIC CO. ^ ^^^ <^
406 Broadway, ^^J 6* / «^

'

^.0^1 ^oc
ĥ

Branch Office:

NEW YORK,

New York.

^%o4
V ^^ NYLAND

^
ELECTRIC CO

406 Broadway.

CLE'STELJLITID, OHIO,
OFFICE, No. 1 National Bank Bldg. WORKS, 21, 23, 25, 27 Frankfort St.

J^ay's T^erite Jnsulation.

No. SCO.
50-Conductor Submarine

Cable.
Conduclors, each No. 20.

Insulation, 3-33.

Armor, 23 No. 6.

VjiLwU I

lOO Conductor Aerial Telephone Cable.
Conductors, each No. 20.

Insulation, 3-32.

No. 72.
7-Conductor Submarine

Cable.
Conductors each, 3 No. 18.

InsuKition, 9-32.

Armor, 18 No. 4.

The Acknowledged Standard for DURABLE AND HIGH INSULATION. Its merits proved by a record of over quarter of a Century

A.r>APTED TO ALL, ELECTRICAL r»XJIM*OSES.
Electric Light and Power, ALL SIZES

Telegraph^andjelepho^ne.^^^^^
["(1 EnCaSeCl UJireS.

Branches of Signaling.

Aerial Use.
Subterranean Use.

Submarine Use.
Concealed Wiring in all Locations.

t.--,:

Underground Electric Light Wire.
6 No. 14 and 1 No. 13. Insulation, 16-33.

No. 16 Copper.
6-33 Insulation. Braided.

Armored Electric Light Cable.
I No. 14 and 1 No. 13. Insulation, 10-32. Armor, 12 No.^O.

No. IS Copper.
4-32 Insulation. Lead Encased.

FOB UNDEEGROUND USE.

No. 6 Electric Light Wire.
lverite_Ii-isulafion and two Braids.

No. IS Copper.
4-32 Insulation. Plain.

No. 20 Copper.
3-33 Insulation. Plain.

CLARK B. HOTCHKISS, cenerai Manager. 16 Dey Street, NEW YORK.
THE ELECTRICAL SUPPLY COMPANY,}

171 Randolph Street, Chicago, III. ' Western Agents
(THE WESTERN ELECTRIC COMPANY,
' Chicago, ill.
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51?^ iJi?iM Statc5 ^Ie(;tri(; |i^l7tii7(5 Co.

-MANUFACTURERS OF-

Incandescent ^ Arc Light Apparatus.

?Iai/T\i9(5 5^P^riority ouer otl^er 5yste/T)s

BECAUSE OF

Economy of Potver.

Mechanical Design and Workmanship.

Perfection of Automatic Rei/ulation.

Durability of Lamps.

Absence of Discoloration of the Ziamp Globes.

Precision and Reliability of Measuring Instruments,

Completeness of Detail.

United * States * Long * Oistance * Incandescent * lighting,

¥1^0 ooly W^tem offepio^ pea^ooalaly I°v/ <^o<^t Fop maio

eo(2slu^top^ <iomk)ir2esl witl^ et^ooomy \xi 0|«epal:io(2, tl^ah l2a^

tDssQ ^Lilsjec-hed to a <iommep<iial tc^^t fop any IsQ^tl^ of time-

-ITS CLAIMS ARE-

GREAT SIMPLICITY.

UHEQUALLED ECONOMY OF OPERATION.

UNEQUALLED ECONOMY IN COST OF MAINS.

THAT IT CAN BE DISTRIBUTED MORE WIDELY.

Greater COMMERCIAL SUCCESS than any other System Tested.

SEND FOR CATALOGUE AND TESTIMONIALS.

Gompare our auarantees of \\)e following SIX most important points in incan-

descent liarjtina witlj tlje auarantees of any otljer Company.

ist. Number of 16 Candle Power Lamps to the Horse Power,
2nd. " " 20 " " " " " " .

3rd. Life "16 " " " guaranteed, -

4th. " " 20 " " .. ,.
_ _

5th. Percentage of discoloration of lamps at or near end of guaranteed life,

6th. Self Regulation of Dynamos to insure even burning of Lamps,

600 hours.

1000 "

hiappreciable.

yes.

MANAGER WESTERN DEPARTMENT.

216 L£L Salle Street, CMICJLG-O.
Territory

: —Ohio, Michigan, Indiana, Illinois, Wisconsin, Minnesota, Iowa, Missouri, Arkansas, Kansas, Nebraska
Colorado, Dakota, Idaho, Montana, Utah, New Mexico, Texas, etc.

GENERAL OFFICES: EQUITABLE BUILDING, 120 BROADWAY, NEW YORK.



JOSEPn A. SLEEPER, Premlent

W. A. STILES. Secretary and Treasurer.
AARON K. STILES, Manager.

C. J. VAN DEPOELE, Electrician.

THE^

||an Oepoele Electric Manufacturing Co.
OF CHICAGO, ILL, U. S. A.

OWNERS OF THE PATENTS AND INVENTIONS OF CHAS. J. VAN DEPOELE.

ELECTRIC RAILWAY APPARATUS,
Electric Arc Light Dynamos and Lamps.

Constant Speed Stationary Electric Motors, Etc.

-OUR

/Ire E^leetrie \\<^\.

UNEQUALED.

The Oql^ pBrfect DouME-Lamp.

THOUSANDS IN USE.

-OUR-

Fl(?(;tri(;- I^ailufay

SYSTEM
- PROTECTED BY -

* fATBNTS.

^b? Overhead Wire and

anderaround Conduit ^ysiems

Fully Protected. ^

l/ap Depo^l^ 5^l^(;tri(; I^ail\j;ay5

-A.KE IN OPEKATION AT-

Appleton, Wis., Scranton, Pa., Montgomery, Ala., Detroit and Port Huron, Mich., Windsor, Ont., Binghamton,

N. Y., and Lima, O., and are being constructed at Ansonia, Ct., Brooklyn, N. Y., and St. Catharines, Ont.

—

>

^-^^j ESTIMATES AND CATALOGUES SENT ON APPLICATION. P'

VAN DEPOELE ELECTRIC LIGHTS
Are in use everywhere and are daily growing in popularity.

WRITE FOR ILLUSTRATED ELECTRIC LIGHT CATALOGUE.

||an Oepoele E'eetric |||enufacturlng Company,

15, 17, 19 & 21 No. Clinton Street,

NEW YORK office:
Rooms 220, 221 & 222, No. 45 BROADWAY. CHICAGO, ILL, U. S. A.



-6ffice:rs:-

H. C. OLDS, President. M. W. SIMONS, Secretary.

P. A. RANDALL, V. Prest. B. T. McDONALD, Treas. & Gen'l Manager.

directors:
H. G. OLDS. JOHN H. BASS. P- A. RANDALL.

M.W.SIMONS. R. T. MCDONALD.

Port |||ayne"]enney' Electric [ight Co.
SOLE OWNERS AHD MAUUFACTUHERS OF THE
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P<^ff(^^tly /Automatic; ai^d 5^1f~f?<?<J^l3ti9(5

JEqqEg ARG LIGHTS

The JENNEY DYNAMO has no equal for SIMPLICITY, COMPACTNESS
and DURABILITY. The same has been said and admitted to be true of the

Jenney Lamp. Recommended for the award of the

ONLY GOLD MEDAL
At the Great Southern Exposition at Louisville, 1883, for Best Arc System.
Awarded First Medals for Best Arc Lamp, Best Arc Dynamo, Best Arc System.

This system HAS NO EQUAL for SIMPLICITY, DURABILITY and
STRENGTH OF LIGHT.

COMPLETE INCANDESCENT SYSTEM.
DYNAMO: PERFECTLY AUTOMATIC, SHUNT WOUND, REQUIRING NO RESISTANCE for variable load.

LAMP: NEW FILAMENT, NEW PRINCIPLE of Construction, REMARKABLE LENGTH OF LIFE with FULL
CANDLE POWER, will not deposit carbon on inner surface of bulb.

The filament is as pliable as a piece of thread and is not made brittle by the action of the current.

Complete System of Fixtures and Attachments, also full line of Electroliers, Combination Fixtures and Shades.

W^e are in the market for Large Incandescent Contracts.

*-• CXRIC ^MOTORS ••^

We have the Only Perfect 'Working Headlight for Steamboats, with Focusing Reflector. Full information furnished on
application. Philadelphia Office : 26 North Seventh Street. G. A. WILBUR, Manager.
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:
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Clecl^riG Li^ki^ Supplies.
o

Spec/a/ attention given io BurabilHy of- insulation and smoolli, liard finish. -
Ul

o

TPE EDECTE(IC^Ii gaPPM 00.

171 Randolph street, CHICAGO.

Factoi-y, A-nsonia, Conn. 17 DJEZ STREET, NEW YORK.

\S /
NEW « YORK » SAFETY • STEAM » POWER » CO.

RUtLDERS OF HIGH GEADK SELF-CONTAINED

AUTOMATIC

Qjt - Off E^QiJi^es,

8PE0IALLT ADAPTED FOR RUNNING

ELECTRIC => IcIGHTS

And other duty requiring close

regulation of speed.

ADVANTAGES

:

Great strengt/i mitfiout excessive we/glit,

Small space required.

Simplicity of construction.

Accessibility of all parts.

ESTIMATES CHhERFULLY FURNISHED.

Western Office and Warei-ooms:

64 & 66 i. iAJ^TlL It.,

CHIC/'GO., ILLS.

WM. A, HAMMETT, Mgr.

Daniel W. Marmok, President.
Addison H. Nordtke, Vice-President.

Chaeles D, Jennet, Electricfftn. Beatnard Eobison, Secretary.
Amos K. Hollowhll, Treasurer.

Jenney Electric Company,
Sole Owners of all the Patents and Inventions of Charles D Jenney (known as the Jenney System) and Sole Owners and Manufacturers of his

Improued Oynamo, Camp ^
Electric motor.

In all desirable features of Arc and Incandescent Lighting
the Jenney System leads. Simple, durable, economical, \

steady, brilliant and penetrating. In these edeeutlals it chal-

lenges comparison.

Estimates Promptly Furnished for Erecting Electric Lighting
Plants (or Cities, Companies or Individuals.

Prices Furnished for the Jenney Arc or Incan-

descent Systems, or for both combined.

The Jenney Arc-Incandeacent Dynamos are self-regulating,

nnd permit the turning on and off of one or -ill of the Lamps
at wIjI.

This Company gives special attention to furnishing Mills,

Shops, Factories, etc., with Individual Plants.

^"
SEIIII FOB PiyPHLET ILLDSimiliE iU OESCBIfllHG TIE STSTEy.-^

OFFICE AND WOEKS:

Cor. EentQck; in. a&d Mk St. iBdiaBajoliSihd.
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SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

Electric Arc-Lighting

This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARG-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS
AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

FOR DIRECT LOW TENSION

These dynamos are automatic in their regulation and will maintain a uniform h'ght, with all or any portion of the lights in circuit,

maintain its candle power during its guaranteed life. Every requisite for the most perfect system of

Incandescent Electric Lighting, at prices which insure a profitable investment to the purchaser.

Incandescent Lamps and Appliances for Incandescent Lighting.

Our lamp not blacken, and will
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This company also manufacture Electric Meters of all sizes for the transmission
of power. Plans and estimates furnished for all kinds of Arc and

Incandescent Lighting-.

THE THOMSON-HOUSTON ELECTRIC CO.,
-«« >- offices:

Eastern, 178 Devonshire St., BOSTON. Western, Pullman Building, CHICAGO, ILL.
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AMERICAN SYSTEM
OF-

^LECTRIC + JylGHTING
CWOOD'S PATENTS), Owned and Manufactured by the

f\lT\(^rkaY) El^(;tri(; /T^ai^df^. ^0.

18 CoRTLANDT Street. NEW YORK,

For Simplicity of Construction, Steadiness and Purity of Light, Perfection of Automatic Regulation, Economy

of Power in Operation, Freedom from getting out of Order, and Alsolute Safety

of Armatures from Burning,

THE JLlMERICiLIT IDYITJLlMtO HiLS HO EQUAL

INTENDING PURCHASERS,
Whether for Isolated Plants or Central Station use, desiring to investigate the merits of the AMERICAN

SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS,

American Electric Manufacturing Co.,

18 Cortlandt Street, NEW YORK.
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REYNOLDS' IMPROVED CORLISS.
THE IDEAL ENGINE FOR ELECTRIC LIGHT WORK.

UnequalGd fnr CIobe RGgulatinn
AND

ECONOMY OF FUEL.

Write for our Catalogue and Circular

giving L-ist of Users.

- SOLE BUILDERS-

We refer to the following electric light plants now using the KeynolclB' Corllas;

Brush Electric Light and Power Co., Cleveland, O.
EdlsoQ Electric Light and Power Co., P.ockfoid, III.

Syracuse Electric Light Co., Syracuse, N. Y,
Louisiana Electric Light and Power Co., New Orleans, La,, three engines
Badger Illuminating Co., Milwaukee, Wis., two engines.
West Side Power Co., Minneapolis, Minn., four engines
Louisville Electric Light Co., Louisville, Ky.
La Crosse Brush Electric Light and Power Co., La Crosse. Wis.
C, M. &St. P. R. R., Milwaukee, AVls.

Mt^nonnlnee Mining Co., Iron Mountain, Mich.
West IIolcl, Minneapolis, Minn.
Plankinion House, Milwaukee, Wis.
N. W. Mutual Life Insurance Co., Milwaukee, Wis.
J V. Farwell & Co., Chicago, 111.

Chas. H. Slack, Chicago, 111.

Mandel Brothers, Chicago, 111.

C. Boetcher, Leadville, Gol.

Omaha Thomson-Houston Electric Light Co., Omaha, Neb.
Thomson-Houston Electric Co., Racine, Wis.
Slous Falls Electric Light and Power Co., Sioux Falls, Dakota.
Electric and Water Supply Co., Nelllsville, Wis

EDW. P. ALLIS & CO., Reliance Works, Milwaukee, Wis.
CHICAGO BRANCH: 48 South Canal Street.

Forest City Electric Works,
MANUFACTURERS OF

Cleveland's Electric Light Cut-outs,

GANG SWITCHES, FROM 5 TO 40 AMPORES.

Quick Make and Break Uncontrolled by the Handle.

Correspondence Solicited with Electric Light Companies.

W. B. CLEVELAND, proprietor,

26 S. Water Street, CLEVELAND, O.

FAEADAY CAHBON COMPANY, LIMITED
CAPACIT^i^, 1,000,000 CAIiBOIVS MiONTHLY.

QUALITY GUARANTEED EQUAL TO ANY IN THE MARKET.

LOW PRICE, LIBERAL DISCOUNT ON LARGE ORDERS. CORRESPONDENCE SOLICITED.

PITXSBXJRG-M, PA.

J. J. DICKEY, President.

H. J. WELLS, Sec'y and Gen'l Manager.
ISRAEL LOVETT,

Sup't and Electrician.

FLEMON DRAKE, Vice President.

L. H. KORTY, Treasurer.

IlIlDLiLITlD El_ECXI?IC Co.
OMAHA, NEBRASKA,

DEALERS IN

ELECTRICAL SUPPLIES
FOR THE TELEGRAPH, TELEPHONE AND ELECTRIC LIGHT.

Hotel and House Annunciators, Burglar Alarms, Fire Alarms, Electric Gas Lighting, Soeaklng Tubes, Elevator Annunciators, Batteries, Push
Buttons, Electric Pens, Telegraph Learner's Instruments, Medical Batteries, Linemen's Tools, Bell Hanger's Supplies, Railway Velocipede Cars, Etc.

WESTERN AGENTS,—THE OKONITE CO., and the Return-Call System of Hotel Annunciators. Fire alarms for cities and towns.

We own the Franchises of the Western States and Territories, for the Improved McCULLOH AMERICAN DISTRICT TELEGRAPH SYSTEM
and are prepared to give franchises and construct plants on reasonable terms.

E^" Estimates furnished and contracts made for any and all kinds of Electrical Work in any part of the West. Correspondence solicited. Illustrated Catalogue and
Price List on Application.

I
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-^>-^Edison.

^LECTRIC JylGHT (^O.

6 Broad Street, f(eu/ Ybrl^.

18S DEARBORN STREET, CHICAGO.

EDISON UNITED MFG. CO.

65 Fifth Ave., New York.

18S DEARBORN STREET, CHICAGO.
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THE ONLY WATCHES MADE CONTAINING

PaiJlard's Paieiit Non-Maf/netic Tnoxjjdable Coin/>enfiation Balance and Hair Spring,

WHICH ARE

XJNINP'LXJEITCEID BY IWLJLGrTEXIST^ OR ELECXRICIXY
AND WHICH ARE ADJUSTED TO TEMPERATURE.

These Non-Magnetic Qualities are in the Movement (or Works) and Require No Shield or Other Protection.

Especially adapted to the use of employes of Electric Light and Telephone Companies, Engineers, Conductors, and all w/hose business
calls them among the multiplicity of Electrical Devices.

ASK YOUR JEWELER TO SHOW THEM TO YOU.

GENEVA NON-MAGNETIC WATCH CO., Limited, General Offices, 177 and 179 Broadway, New York.
Send for Catalogue and mention this paper.

Electric Light Carbons

City Office: 711 Pine Street, St. Louis, Mo.

Heisler * glectric « [ight • Company,
809 to 817 SOUTH 7th STREET, ST. LOUIS, MO.

MANUFACTURERS AND PATENTEES OF THE

Ion'? Di^tanec Ineansle^eont El^etpie S^\^ Sy?bm,
(iONTl^AGTOI^S POI^ (sBNIiI^AIi STATION ^LANTS,

Call the attention of Arc Light Companies, Gas Companies, Municipal Authorities (particularly in towns without a Gas Plants and I

parties having Steam and Water Power to the superior advantages of this system.

Cofflliflii SiccessfDllj tlie IllnmiMliofl of tie Streets witli tlie nDiversal snply of IicaiflesceDt Liglit to every Private Hoise,

suited to comply with all the various demands of Commercial and Domestic life by the XttOSt perfect A.Vlt03aa.a.tiO

HegUla.tion,, with every facility for changing and shifting the circuits or extending the same to any desired distance at very

small cost. This system has made Central Station Ligliting a practical success.
Certain other advantages ensure the economical and profitable running of the Plants. The remarkable financial success that has

attended the adoption of the HEISLER SYSTEM evidences this.

A large number of towns have adopted it for general illvmaination in lieu of Gas, circuits of fifteen to tTVenty
miles and even more having been constructed for lighting the streets. IN SOME INSTANCES THE POWER STATION
IS LOCATED OVER FIVE MILES FROM THE LAMP DISTRIBUTION.

Reference to tte following Companies who have adopted the HEISLER SYSTEM is respectfully made and close investigation solicited.

BRUSH ELECTRIC LIGHT COMPANY, Cincinnati, Ohio. FERGUS FALLS ELECTRIC LIGHT CO., Fergus Falls, Minn.

CLEVELAND ELECTRIC LIGHT CO., Cleveland, Ohio. MATTEAWAN ELECTRIC LIGHT CO., Matteawan, N. Y.

LEAVENWORTH COAL CO., Leavenworth, Kan. OTTAWA ELECTRIC LIGHT CO., Ottawa, Kan.

BRUSH ELECTRIC CO. OF VIRGINIA, Norfolk, Va. EUGENE ELECTRIC LIGHT CO., Eugene City, Oregon.

SALT LAKE POWER, LIGHT & HEATING CO., Salt Lake City, Utah. LIBERTY ELECTRIC LIGHT CO., Liberty, Mo.

OGDLN ELECTRIC LIGHT CO., Ogden City, Utah. KINGMAN ELECTRIC LIGHT CO., Kingman, Kan.

PENDLETON ELECTRIC LIGHT CO., Pendleton, Oregon. ViNCENNES ELECTRIC LIGHT CO., Vincennes, Ind.

MANKATO ELECTRIC LIGHT CO., Mankato, Minn. SAINT LOUIS ILLUMINATING CO., St. Louis, Mo.

MONTICELLO ELECTRIC LIGHT CO., Monticello, Minn. tto., Etc., Etc.
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The Detroit Sight Feed [ubricators

Are pronounced the best by more than 20.000 users.
They are especially adapted to

piep gPEED ENGINE? FOI^ ELECTRIC M6piFI]VG

Being SIMPLE in OPERATION and ALWAYS RELIABLE.

A Lubricator sent on 30 days' trial to responsible parties.

" I troiild not take five times tlw msi of my lubrtcaior if I could

not get another," is the statement often made by users.

Liberal discount to the trade. Send for Circular and Price
Uil.

DETROIT LUBRICATOR CO.
Office, I 1 Rowland Street, DETROIT, MICH.

is tanned on the surfaces
only; the

Send for Our Valuable Book for Engineers and Belt Users FrcL.

Agents in all Cities. Send for Trial Bolt.

Our Belts are the strongest, most even and perfect Electric Belts made.

H-

George P. Barton,
^^^rr^A^WJ Off i(;e ^::: :::::::::::: ^

225 Dearborn St., CHICAGO.

Having removed my office to Rooms 68 and 69 Temple Court, 225 Dearborn Street,
I shall continue the general practice of the Law, givmg special attention, as heretofore,
to litigation relating to Patents and Trade Marks

My experience in the Class of Electricity having been large during the last seven
years, I offer my services as Solicitor of Patents, especially to those interested in elec-
trical Inventions.

June 1,1887. - GEORGE P. BARTON.

]^olfT)^5, Bootl^ 9 j^ayde95,

25 PARK PLACE, NEW YORK.
-aiANUFACTDKEKS OF—

Bare and Insulated |l|ire,
Underwriters' Copper Electric Light Line Wire, handsomely finished,

highest conductivity. Copper Magnet Wire, Flexible Silk and
Worsted Cords, for Incandescent Ligrhtlng. Lead Covered
Copper Wire, for inside use. Round and Flat Copper

Bars, for station work. Insulated Iron Pressure
Wire, Patented Barbed Copper Lighting

Protector Wire.

-SOLE ag£:nts fob-

ThelFnrest City Carbon |1|nfg. C^m Cleveland, Qhio.

Western Agency, 185 & 187 Dearborn St., Chicago.

|i<^adc|uart(^r5 for tf^e U/(^st for all \{\r)d<^ of El<^etri(:al Qoods apd 5uppli(^s.

* WESTERN AGENTS FOR THE *

A. Ix. Bogarl^'s Elecl^ric Gas LighHng S^si^ein.
SEND FOR PRICES.

-WHOLESALE AND RETAIL DEALERS IN-

3ells, JLnniAncicLtors, 'yWire, Batteries, Etc.
-.^XjOX3'S-

Improued ^leetrie U/atel^/r^ai^'s Ji/T)e Detectors,

The Best and Cheapest in the Market. TELEGRAPH and TELEPHONE SUPPLIES of every
Description. j;^=Send for Our Illustrated Catalogue No. 20 of Electric Goods.

ESTIMATES CHEERFULLY FURNISHED. JL - S. .A.LOE <& OO.,
300 ancJ. 302 IXTortlL T-oiirtli. Street, SM?. TjOUXS, 3VXC^.

r^

HORACE VAN SANDS, ELECTRICAL SUPPLIES,
733 BI^O^^ID^^AT^^^", nSTEAAT ^OI^,IS:.

$2.00
BELL OUTFIT

Bell $1.00

i

Battery SO

III Push 10
"^-^ 50 Feet of Wire 15

O
/

BATTERY WILL LAST FOR
THREE YEARS.

OUTFIT
DELIVERED TO
ANY PART OF
THE CITY FREE.

Outfit, boxed

for shipment,

weighs 9i^lbs.

PUSH BUTTON.

BELL. B.iTTf.KY.

Send for Large Illustrated Catalogue

Free to any address.
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^^5t^r9 ^l^ctric; (^onpa^y

227-251 S. Clinton St., Chicago.

70 to 76 Jripity pia(;e, )n|(^u; Yorl^. 79 (?ole/T)a9 5treet, Coi^dop.

3S Rue Boudewyns, Antwerp.OJ

Tele^rapl^ I9stru/T\e9t5 apd Apparatu5.

Telephone Instruments and Apparatus.

Paterson Cables for Telegraph, Telephone and Electric Light Uses, Overhead,

Underground and Under Water.

i^ppaiiafiu^ for" Electric

Arc Lighting.

ELECTRIC BELLS,

The! Annunciators, Etc.,
The Steiner Key, with or without legs, is the best and cheapest

in the market. We have abandoned the manufacture of all (

patterns of Telegraph Keys. ror.

Price, $2.00, subject to our usual discounts. Hotels and Residences.

Electro -mercurial Flre-]|larm Apparatus for Hotels, |||arehouses and Factories.

INSULATED WIRES, MAGWET WIRE, FLEXIBLE CORDAGE AND OFFICE CABLE.

^= TESTING APPARATUS.= ='^

Di5triet Jele(^rap[7 a^d polie(^ (?all /^pparatds.

Miscellaneous Electrical Apparatus, including Edison's Electric Pen, Electro-Medical

Apparatus, Batteries, Etc.

A NEW EDITION OF OUR ILLUSTRATED GENERAL CATALOGUE IS READY FOR DISTRIBUTION.

SEND FOR A COPT.

i
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The Cleveland Motor.

We show on this and the subsequent page cuts

illustrating the motor of the Cleveland Electric

Motor Co., of Cleveland, O. Fig. r represents

the seven horse power motor, and Fig. 2 the five

horse power size. From the two cuts a very

clear idea of the construction of the motor may
be gained. It has a compact and substantial

appearance, and at the same time is exceedingly

neat and graceful in appearance.

To a certain extent the construction of the

motor departs somewhat from the majority of

motors in several essential points. The first

noticeable feature is that the motor has but one
spool, that being the bulky portion forming the

lower part of the motor, while the armature is

supported above, thus bringing it in the best

possible position for attention.

As motor builders the company claim that

they have the most com-
pact, simple and durable

mechanical combination
for power purposes.. To
provide for the contin-

gencies of use under va-

ried circumstances by a
great number of purchas--

ers, many of whom are

entirely ignorant of the

fundamental laws of me-
chanics, the construction

of the motor must be with

an eye to simplicity and
durability. The motor
must be easy to watch, to

get at, to clean, and to

oil, These essentials are

embodied in the motor
shown.
The frame is made of

a core of soft hammered
charcoal iron. The two
pole pieces are cast from
tlie same pattern, and, as

will be noted, the lower

portions of the pole pieces

are extended into feet

upon which the motor
stands. Mechanically,

the motor is put together

as perfectly as possible.

Fitting surfaces are

planed, turned or bored
to exact measurements by
jigs or templates, and it

follows that parts of mo-
tors of the same size ai-e

perfectly interchangeable.

There are but six cap
screws in each motor, and
in addition to them taper,

pins are so placed that the

parts of the motor come
together perfectly before
the screws are entered.

The difficulty of arranging and harmonizing
all the various mechanical sizes to the different

electrical sizes has been conquered. For in-

stance, the frame of a one horse power motor
has five different spools and five different arma-
tures adapted to different currents. Each of

these spools or armatures exactly fits the frame,
and it is possible to change the motor to run in

any one of the five different circuits in ten or
fifteen minutes. This feature the company
prides itself on, and it will be recognized as
being a very valuable one. As a rule, the arma-

tures are of the plain Gramme type, but for some
purposes they are made on the drum plan.

Throughout all the changes specified, the elec-

trical balance between the amount of iron and
copper on armature and field has been so care-
fully computed that no undue heating or any
sparking is entailed. As for regulation the con-
stant potential machines being shunt wound are
automatic and hence self-regulating. The
method of winding and proportioning the fields

is such that starting and stopping is easily

accomplished. The first move of the switch
converts the motor into an arc compound wound,
and the final into a plain shunt wound machine.
To stop, it is only necessary to turn the switch
back into its original position. This simple and
effective method does away with rheostats and
other complications hung on the adjacent walls.

The arc motors are in the main plain series, and
are regulated by either a hand switch or by the

Clkvelanu Motor.

governor, as suits the requirements. Their run-

ning and regulation is equal to that of the con-

stant potential motors in every respect, but as

important patents are pending a description is

prohibited. Notwithstanding the versatility of

the motors, their efficiency, irrespective of type

or size, is very high, and this is an achievement

of which the company may well be proud. The
company has been called upon for estimates for

equipping a number of electric tramways, and

intends to push trade in that field, as well as in

the field of stationary motors.

Electricity in the Mining Field.

Since the advent of the electric motor the

mining fields of the far west have been closely

considered by motor manufacturers as a market
for their products. Many mines located at a

distance from a suitable water power have been
suffered to lie neglected for the reason that the

cost of erecting and maintaining a steam plant

has precluded working them at a profit. With
the electric motor, however, generators can be
stationed either at a water power or a central

steam power, the current conducted to a mine at

a distance and converted into power again, all at

a reasonable cost, and a cost that encourages the

development of the mine with the assurance of a

return for the investment. Motor men are

already at work in this field, and there is no
question but that their efforts will be mutually

beneficial to themselves and mining men.
The government of

New Zealand has just

issued a hand book on the

mines of that country.

For two years one of the

Phcenix quartz mines, on
Skipper's creek. Upper
Shotora, Otago, has been
run by electricity, and
the handbook referred to

has the following in re-

gard to the plant

:

" Messrs. BuUen, the

enterprising proprietors of

the Phoenix mine, have an
example to the Australa-
sian colonies which is sure

to be followed
;

this is

in the application of elec-

tricity, generated by wa-
ter-power, to the purpose
of driving the crushing
machinery.

" The dynamos are fit-

ted up in a spacious build-

ing, on a beautiful and
most romantic site, on the

right-hand branch of Skip-

per's creek, at a distance,

following the surface up
and down over 1>lie lofty

spur that separates the

branches, of two or three

miles from the Phcenix

battery. The dynamos
are worked by two Pelton

wheels, driven by a splen-

did fall of water directed

through two strong iron

pipes, with a pressure of

about 120 feet. The dy-

namos are now working
splendidly, and capable,

in the opinion of Mr.
Evans, of driving 25 or

30 head of stamps. The
success of this system at the PhcEnix mine opens

up new possibilities in the way of driving crush-

ing machinery in situations where steam can not

be raised for want of fuel and where water-power

is available. Here the water-power is two or

three miles from the battery, and, it may be, at a

lower level. The current is carried from the gen-

erating dynamos to the battery by a thin copper

wire, supported like an ordinary telegraph-wire,

on poles, and at the battery the electric current

is reconverted into the moving power, which

turns the wheel that drives the stamps."
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Cost of Running an Electric Railway.

The Van Depoele Electric Manfg. Co. of Clii-

cago tiave received from Montgomery, Ala., some
interesting and gratifying figures on the cost of

running their electric street railway system there.

Charles J. Van Depoele, the electrician of the

company, writes:
" The average coal consumption in Mont-

gomery, Ala., when running 10 cars is 3,500

pounds in iS hours. The cost of the coal per

ton of 2,000 pounds is f 2.00, or a total of $3.50,

or 35 cents per car per day of 18 hours, for fuel.

The cost of running 10 cars, each 10 H. P., for

18 hours figures as follows:

3.500 pounds of coal $ 3.50

Wages of engineer .. 3.00

Wages of helper 150
Wages of fireman and helper 2 00

Oil and sundries- 100

$11.00

Or $r.lo for power per day per car.

" The above is the result of accurate data taken

for a period of two months. The number of

cars has been increased since the above data was
taken. Four 15 H.P. motor cars have been added;

each of these is capable of pulling two cars be-

sides its own. In a few weeks we will be able

to give the additional cost of the running the

four 15 H.P. trains, besides the ten 10 H.P. cars.

Let it be remembered here that on the five dif-

ferent lines in Montgomery, Ala., the grades

vary from one to seven and eight per cent.,

there being not a single level line in the whole
city, so that the expenses of running on a level

road would be much less.

" From the above it will be seen that the larger

the plant the cheaper will be the expense per

car, since in the present case the largest amount
is paid to engineer, etc., which would not be

much increased in a plant four times as large,

which goes to show the commercial success of

our system."

New York's Electrical Board.

Last week the board of electrical control of

New York held a racy session to the interest of

which Mayor Hewitt added much.
Commissioner Hess read a report of Engineer

Kearney, who submitted a plan of the work.

He asked that the work be allowed to proceed as

it now is going. He also submitted plans for

putting a conduit down in Broad street.

The mayor asked if the distribution of the

wires would not form a network of wires coming
out of the conduit.

He was informed that a plan was in progress

whereby the wires would be brought from a man-
hole of the conduit and carried into a building

under the sidewalk, thereby avoiding the network.

The mayor didn't think it right to have the

streets of the city torn up before a definite plan

was settled upon to get the wires into a building,

and said " as far as I am concerned, I shall not

vote foj the extension of a single foot of subway
until some plan has been formed for the distribu-

tion of the wires. I do not propose to vote for

any measure that will tear up the streets of this

city and leave the city in a chaotic state while a

scientific board is deciding how this distributing

is to be done. It seems to me that the legisla-

ture has ordered this board to go on laying sub-

ways without any idea of how much work is to be
done."

Engineer Kearney :
" This building of subways,

with the question of distribution unsolved, has

been done at the express request of the Metro-
politan Telephone company, and they would de-

cide the question of distribution later."

The mayor :
" Is this board to authorize the

putting of wires under ground in its own way ?

or is the construction company to do it and the

board of electrical control to sit by and see them ?

If that is the case, it would be better for the con-

struction company to make all its plans and then
this board could meet once a week, or as often

as necessary, to obey orders."

Mr. Gibbens ; " The distribution will be pro-

vided for, and I can say positively that there is

no possible chance for the distribution by pole

and overhead wires. I shall not stop in the work
of putting wires under ground as long as I am in

a position to press it ; and I move that the con-

struction company be instructed and directed to

proceed with the extension of the route as laid

down on Broadway."
Mr. Cohen of the construction company tried

to explain the motive of his company in having

the work done without the distribution being

solved. Mr, Gibbens objected, but the mayor
asked to have him given permission to speak in

order that light on the subject might be given to

the board. Mr. Cohen explained what was pro-

posed to be done, but there was little in it to .sat-

isfy the mayor. He said that he would not by
his vote allow the company to go on and build

subways, without plans for connections which
would do away with poles and overhead wires.

The mayor moved as an amendment that the

permission be given to the construction company,
provided that a plan for the distribution be laid

before the board, before any work is done, which

does away with overhead wires and poles.

The vote was put on the amendment and it

was lost, the mayor voting in the affirmative.

The vote was then asked for on the original reso-

lution and the mayor moved it be laid on the

tabled which was lost. The resolution was put

and carried, the mayor voting in the negative.

New Orleans' Tower System.
In New Orleans the tower system of the Star

Iron Tower Co. of Fort Wayne, Ind., for carry-

ing electric light, telegraph, telephone and other

wires is to be used. From each corner will

ascend an iron post 7 14 inches in circumference.

There will be no other obstruction up to a height

of about 40 feet, from which point up guy rods

will hold the posts in position. The whole

Fig. -Cleveland Motor.

structure will be of malleable and wrought iron,

each tower being about 150 feet high. At the

top of the towers will be two steel cables, five-

eighths of an inch thick. Some distance below
will be two or three more cables on a line, these

bottom cables being an inch in thickness. Be-
tween the two sets of cables will be suspended
cross-sections sixty feet apart. These cross-

sections will be of wood and iron and it is

through them that the wires will pass. The con-
struction will be exactly like that of a suspension
bridge, except that the cross sections will be
perpendicular instead of horizontal. Water pipes

will also be attached to the towers to aid in ex-

tinguishing fires. The pipes will commence at

a distance of about five feet from the ground
and run to a height equal to that of the highest
building, with openings at intervals. The pipes

will be made so that a fire engine can force

water through them, and hose will be attached
to either of the openings and brought to bear
upon the fire, in whatever story it may be.

A Sea Telephone.
A dispatch from Cincinnati, Ohio, says: At

Fernbank, ten miles from this city, are the work-
shop and laboratory of Harvey B. Cox, a young
electrician, who, though known to but few here,

is attracting the attention of scientists and elec-

tricians in this country and Europe by his inven-
tions, in which he is as prolific and ingenious as

Edison. His latest device is a trumpet to be used

for telephoning at sea, on which he has been
working for some months. The invention is the
outgrowth of his discovery of the great distance
an echoed or reverberated sound will carry and
the discovery that speaking-trumpets, if made to

give the same fundamental note, would vibrate

and produce the phenomenon known in acoustics

as "sympathy." With this trumpet, conversation
in an ordinary tone of voice was carried on
between persons four and a quarter miles apart.

People sitting at their windows or on their porches
a mile away conversing in an ordinary tone could
be distinctly heard, and in a couple of instances

they were told the nature of their conversation
and admitted that such had taken place. By
listening to the whistle of a train and tracing it

to and beyond Fernbank to Lawrenceburg, Ind.,

it was found that the instrQment has a well-de-

fined range of twenty-six miles; that is, a loud
sound like a locomotive whistle or the rumbling
of a train can be distinctly heard at a distance of

thirteen miles in every direction. Conversation
was readily carried on between two gentlemen on
high hills on opposite sides of the Ohio river,

about four and one-half miles apart. Tests made
on the water showed that the trumpet was even
more available than on land. The instrument

will be patented as soon as perfected. A name
has not yet been chosen for it. Mr. Cox has a

great many other curious and valuable devices,

both electrical and mechanical, but none as curi-

ous as his sea telephone.

The Detroit Electric Street Railway.
" Do you make any speed with the electric

motor?" a reporter of the Detroit Free Press
asked of Frank H. Fisher, inventor of the sys-

tem in use on the Highland Park road.
" Come out and receiye a practical demonstra-

tion," was the reply.

The invitation was accepted, and shortly after-

ward the young inventor and the reporter were
at the power station. Here were found two
dynamos, one for operating two cars and a larger

one for handlingsix. These dynamos are driven

by one engine, and it was impossible to tell that

the machines were delivering the current to the

track, there being no spark and very little noise.

The current is taken to the car by means of a

third rail, which, in the city limits is placed in a

conduit entirely below the level of the street, but

at the toll-gate it is raised somewhat and pro-

tected by wooden stringers on the remainder of

the road. The equipinent of the road has been
largely increased, and cars now run every half

hour. While inspecting the conduit the car

Ampere came dashing down the track. It had
hardly stopped when the crowd of waiting pas-

sengers began to scramble for seats. Mr. Fisher

and the reporter took a position on the front

platform. The conductor gave the customary
yell of "all aboard," and then a signal to the

motor man. The latter didn't yell " get up " and
pound a tired horse with a whip. He simply

moved a little switch and the car glided noise-

lessly and rap.dly in the direction of Highland
Park. The trip to the end of the road, which is

three and one-half miles, was made in fifteen

minutes. On reaching the switch, the car Volta

passed without any perceptible difference of

speed in either car. This explodes the erroneous
idea that two cars going in opposite directions

and propelled by electric currents can not pass

each other. On the return trip, when the pretty

stretch of road from the Post-office to Kaiser's

was reached, Mr. Fisher gave a signal to the

motorman, who moved another switch and " let her

out." The car shot forward and rushed past

Highland Park and Capt. Stevens' farm at a rate

of twenty-five miles per hour. The speed was
maintained until the switch was reached, when
it slowed down to twelve miles an hour into the

city.

The new cars, Franklin and Faraday, recently

placed on the road, show marked improvement
in mechanical construction. The motors are

placed on the front platform, entirely out of the

way of passengers, and there is an entire absence

of wires and other paraphernalia. Each car is

provided with an ammeter, which indicates the

amount of current being used by the motor.

The cars themselves, which were built by the

Pullman company, of Detroit, are fine specimens
of railway architecture.

)

I
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Improvements in Galvanic Batteries.

The invention just brought out by Sydney F.

Walker, of Cardiff, Wales, is intended to super-

sede the Leclanche and other batteries used for

electric bells, telephones, and other light work.

It e.\actlv resembles the Leclanche cell. It has

an outer glass or earthenware jar containing a

.solution of sal ammoniac, a zinc rod or plate,

and a negative element composed as follows:

In a cell of porous earthenware is placed a car-

bon plate, with a lead cap or clamp attached, the

space around being filled with a mi.xture of gran-

ulated carlxm and sulphur, the top of the cell

being pitched over as usual.

The working of the cell is as follows: When
a current passes, zinc combines with chlorine in

the sal ammonia, hydrogen gas and ammonia gas

being set free at the carbon plate. The hydro-

gen combines with the sulphur at the carbon

plate, forming hydrogen sulphide, which, how-

ever, immediately attacks the zinc chloride,

forming zinc sulphide and hydrochloric acid.

The latter combines with the ammonia to form

sal ammoniac. The carbon and sulphur may
also be formed into an agglomerate plate. It

will be seen that the sulphur takes the place of

the oxide of manganese hitherto used, and it is

claimed that the cell has all the advantages of

warning when it is being worked too hard. It is

well known that one of the greatest drawbacks
to the Leclanche cell is that an accidental short
circuit may occur, of which no warning is given,

and then when it is required to use the battery it

is worked down. In the sulphur sal ammoniac
cell warning of this is given. Another feature is

that it will stand short circuit better than a Le-
clanche.

The cells are used in England for work which
is considered the very hardest that a battery of
that class can have to perform—viz., on the mine
signals. In these there must be plenty of power,
hard knocks, and insulation worthy of the name
is a sheer impossibility. It is in this work that
the warning properties of the battery are so use-

ful. The signals, for the most part, consist of

two naked wires connected to a bell or battery.

The naked wires are on the engine plane road,
and a signal is made by pressing the wires to-

gether. A simple switch is provided for dis-

connecting the battery when the signal is not in

use. It sometimes happens, however, that the
battery is not disconnected, and men going to

repair the roads at night put the wires together.
Ne.xt morning, with the Leclanche, the battery
would be burned and no one would have done it.

Now, with the sulphur cell, the battery stands the
strain, and reports the occurrence.

—

American
\
Inventor.

the Leclanche, its simplicity, cleanliness, absence
of local action, etc., combined with other advan-
tages that the Leclanche does not possess.

It will do the same work as the Leclanche, but
it is cheaper, it is said, and for the following
reasons: It will be remembered that the office

of the oxide of manganese in the Leclanche is to

provide oxygen to neutralize the hydrogen gas
which is formed in the working of the battery;

but, as is well known, a given bulk or a given
weight of oxide of manganese can only give off

a portion of itself in this process, so that there is

a large amount of waste in any cell using oxide
of manganese. On the other hand, with the
sulphur cell, every particle of the sulphur can be
used, and this results in an immediate saving,
both in first cost and in maintenance. This
saving is fully realized in practice. It is only
necessary to use from one-half to two-thirds as
much sulphur by bulk as manganese, the rest

being filled with carbon. That is to say, where
one uses half carbon, half manganese, by bulk,
in the Leclanche cell, one uses a third or a
fourth sulphur to two-thirds or three-fourths car-
bon in the sulphur cell. This leads to two very
important results—viz., the internal resistance of

the sulphur cell is less than that of the Leclanche,
and the cost of materials is less. In addition to
this, the cell should also use less sal ammoniac,
as it will have been noticed that the reactions go
to reform sal ammoniac. Further, the cell gives

The Wirt Voltmeter.

Where great accuracy in measuring electro-

motive force is desired the Wirt voltmeter will

meet the requirements to an eminently satisfactory

degree. The design is in accordance with the

best principle of measuring E. M. F.; namely,
the compensation principle or method. This is

a zero method, so that no current is taken from
the standard cell when a balance is effected. It

is complete within itself and direct reading, no
special skill being required for its use. Its

accuracy is not affected by time, temperature, or

proximity to dynamo or currents. Unsteady,
undulatory, and intermittent currents can be
measured with perfect accuracy. These con-

ditions give rise to serious errors with ordinary

voltmeters. The instruments carried in stock by
the manufacturers have a range of from two to

150 volts but special instruments with any desired

range can be furnished.

The coils and galvanometer have been so ar-

ranged that the instrument may be used for test-

ing insulation, etc., and while not designed to

take the place of special instruments for resist-

ance testing, this feature will be found extremely

useful.

The workmanship of the apparatus is excel-

lent and no more convenient and portable de-

vice could be arranged.

The Electrical Supply Co., 171 Randolph St.,

Chicago, and 17 Dey street, New York, are the

sole manufacturers.

A Supposed New Force.

At a recent meeting of the Royal society. Pro-

fessor Crookes gave a description of the experi-

ments of M. J. Thore which are attributed by
him to a new force inherent in the human organ-
ism. The fundamental experiments are per-

formed in a. specially constructed apparatus,

which consists of a glass box with movable
windows, and containing suspended in it by
means of a very fine cocoon silk fibre, a small

cylinder of ivory, glass, or metal. By means of

a ball and socket arrangement, a second cylinder,

called the pillar, can be brought close to the

first, and placed in different positions with regard

to it. The cylinder is first brought to rest,

and the observer sits down in front of the

apparatus, with his face some 8 in. from the sus-

pended cylinder. The pillar is then brought
near to the suspended cylinder, when, on open-
ing the glass window, it commences to rotate.

This rotation is in the opposite direction to the

hands of a clock when the pillar is to the right

of the suspended cylinder.

It has also more recently been shown by M.
Thore that the action is more marked when the

observer's hand is touching the support of the

pillar, and that if the right hand be used the

movement is in the direction of the hands of a

watch, but the opposite effect is noticed with the

left hand. Profcsor Crookes is, however, of the

opinion that the phenomena observed can be
accounted for as the result of radiation, although

he admits that at present this theory is not able

to explain all the experiments which M. Thore
has brought forward. That radiation can pro-

duce many such effects has been shown by the

experiments devised by Professor Crookes when
investigating these phenomena. A flask of boil-

ing water, or a eandle, or some other source of

heat, causes the suspended cylinder to revolve in

the same way as does the human face. And a

bottle of hot water produces rotation when the

observer is at a long distan e from the apparatus,

when the movements can be examined by means,
of a telescope.

Radiation may give rise to the observed phe-

nomena, either by producing a current of warm
air, causing an indraught of cold air from all

sides to strike against the suspended cylinder,

and so determine its rotation, or an increase in

the surface temperature of the two cylinders may
produce a greater molecular pressure between
them, and thus give rise to motion in the freely

suspended one in a similar way to the movements
produced in a radiometer. Professor Crookes
suggests that experiments performed with the

apparatus in tubes under diminished pressure

might possibly decide which of these two hypo-

theses is the more probable.

Electricity Applied to Veliicles.

A company has been formed at Pittsburgh for

propelling carriages by means of electricity taken

from an overhead wire, as street cars are already

driven in many cities. As soon as the system

proves a success it is likely to be adopted in

Buffalo, says the Courier, the asphalt pavements
of which will offer great advantages. It takes

from three to four times as much power to run a

carriage on a stone block pavement as on rails.

So fast has progress been made in e.xperiments

with electricity that careful tests show that 93
per cent, of the power put into a motor can be
made available; a steam engine gives forth only

15 per cent of the value of the coal burned.

When storage batteries have been made much
lighter than they now are they can be used for

driving carriages, instead of overhead wires, and
they can be charged by means of wind mills and
water power. Thus every farm house may come
in time to be supplied by means of such devices

not only with water but also with light and pow-
er for driving wagons and farm machinery. But
long before that time the horse car will have
given place in our cities to the electrically driven

street car.

There are sixty electric bells on W. K. Vander-

bilt's farm. With this chance for the appliance

of annunciators, no hen can lay an egg without

William knowing it.
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Electric Road at the Newcastle Exhibi-
tion.

An electric tramway, which is, as might be ex-

pected, one of the most popular of the electrical

exhibits, is shown by the same firm, says Indus-

tries, describing the exhibit of Woodhouse &
Rawson at the Newcastle royal jubilee exhibi-

tion. The vehicle is not strictly speaking an

electric tram car, but an ordinary car propelled

by an electric locomotive. The motor is mounted
on a bogie by itself, and has very conspicuous

connecting rods and coupling bars. This system,

which was adopted owing to the carriage being

too light to carry the mechanism of the motor,

has the further advantage that the motor and its

surrounding magnetic field is sufficiently remote
from the passengers not to affect their watches,

a risk which might otherwise render electric cars

unpopular. The car, which has been lent by the

Nottingham Tramway company, is mounted on
two four-wheeled bogies, and is capable of carry-

ing forty-four passengers, making a total weight,

including the locomotive, of about 12 tons. The
empty car weighs 4 tons, and the locomotive 41^
tons. The motor consists of an Elwell-Parker

vertical two-pole machine, with single horse shoe
magnet. It is series wound, and runs at Koo
revolutions with a current of 75 amperes and E.

M.F. of 30D volts. There is a single pair of

brushes specially designed to allow the motion to

be easily reversed. They consist of two flat steel

strips, each sliced for a considerable length into

four tongues, and mounted by a detachable hinge
on the two collector spindles, thus allowing of

their eas)' removal. Each of the four tongues
carries a small piece of gun metal, forming the

surface of contact with the commutator. The
free ends of the single strips are connected by
India rubber bands with the spindle of the oppo-
site strips, by which means is secured an elastic

pressure between each contact piece and the sur-

face of the commutator. On the armature spindle

is mounted a lo-inch spur wheel of delta metal,

gearing into a 3-ft. wheel of the same material,

mounted on an axle passing across the bogie.

This axle has cranks at each end, driving by con-

necting rods the wheels of the bogie, which are

of the ordinary railway type, balanced and con-
nected on each side by a coupling bar. Behind
the motor is a wooden box containing iron wire

resistances to the amount of 3^-2 ohms. The
brake is of the ordinary type, fitted to the car

alone and operated by hand. Current is sup-

plied by an Elwell-Parker dynamo, which is

situated in the extension of the electric light ma-
chinery shed, and is of the same size as the

motor, but plain shunt wound, running at 1,000
revolutions. The line is about half a mile long,

going round the north garden, and having some
sharp curves. The maximum gradients occur-

ring are one in fifty. The gauge is 4 feet 8
J/^

inches, the metals being of the ordinary railway

type, lent by the North-Eastern railway company.
These rails, which are not insulated from earth,

form one conductor for the current, zinc plates

clamped between the fish plates and the rails be-
ing used to insure conductivity at the junctions.

The other conductor is formed of a light flat bot-

tomed rail placed between the other two rails

and level with them. This rail is supported on
asphalted wooden blocks 3 inches thick, into

which it is keyed by a wooden wedge, at intervals

of 6 feet, the rail being further insulated from
the wood by sheet India rubber. The joints of

the rail are connected electrically by the method
already described. At each end of the bogie is

an insulated arm, carrying on a short lever a
small gun metal wheel pressed against the third

rail by a spring. By these wheels the current is

taken off the rail and transmitted by rubbing
contacts on the wheels to a switch. The current
starting from the central rail will thus flow first

to the switch, then through the resistance—which
may be cut out in successive portions—and from
that through the field of the motor. At this

point of the circuit is fixed a commutating switch,

which allows the sending of the current in either

direction through the armature, thus reversing
the direction of motion. From the armature the
current passes through the commutating switch
to the metal work of the bogie, whence it finds

its way back to the two outer rails. The car is

started with all the resistance in circuit, but this

is gradually cut out as the motor gathers speed.

There are two sets of switches at the two ends of

the car to allow the driver to stand at the front

end of the car in whichever direction it is going.

As the line is not closed upon itself the car must
be pushed by the locomotive in one journey and
drawn on the return journey. The trip occupies

about one minute and forty seconds.

Magnetism in Watches.
At the last meeting of the New York Electric

club, Lieut. F. AV. Toppan read an interesting

paper on magnetism in watches and chronome-
ters. Prefacing his remarks by some historical

points in the development of the finished watch
and chronometer of to-day, and crediting John
Harrison, a Yorkshire man, with the invention of

the gridiron compensation early in the seven-

teenth centur}', the essayist said the defects still

existing in fine time pieces of precision appertain

mainly to the adjustment for temperature, and
to such errors as are produced by the tendency
of the metals used in construction of certain im-

portant parts to influences that can not be con-
trolled, and one of the most prominent of these

uncontrollable causes of disturbances, he said,

was magnetism. The speaker referred to the

grand strides the practical application of elec-

tricity has made, and stated that electricity

appUed mechanically meant magnetism in some
form. '' The appliances for generating electric

light and motive power are pregnant with mag-
netism," said he, " contaminating the whole at-

mosphere surrounding dynamos, motors and
wires. The chances of injurj^ to chronometers
and to watches especially, by magnetism, have
been greatly multiplied by the development of

the dynamo and its extensive application to

electric lighting and other purposes; so it is ver)'

common to find magnetized watches in the hands
of persons having no connection whatever with
electrical appliances. A watch readily becomes
sufificiently magnetized to derange its action and
render it entirely unreliable. If the regulating

part of a chronometer or watch—that is to say,

a balance, together with the hair spring—should
be badly affected by magnetism, which happen's

very often, it is clear that the time-piece will

suffer more or less, according to the fineness of

construction and delicacy of adjustment."

The speaker then spoke of the accomplishments
of M. Paillard, the celebrated adjuster of Geneva,
Switzerland, in having wrought a decided im-

provement in portable time-pieces. Various
metals had been suggested to take the place of

steel in balances, but it seems to have been left

to M. Paillard, after fourteen years of experiment,
to finally succeed in discovering and producing,
in an alloy of palladium, a metal which is unin-

fluenced b\' magnetism or corrosion, and still

retains those properties necessarj' to obtain the

finest adjustments for changes of temperature.
" In producing his balance M. Paillard used

two different alloys of palladium having a differ-

ential expansive ratio in similarity to that of

steel. In so doing he, at the same time, gave us

a superior balance, for the two metals composing
the laminae of his balance are congenial, both
being made of a palladium alloy, and being
fusible under different degrees of heat, having
the necessary hardness and other qualifications.

Numerous searching tests with balances in con-
nection with the palladium alloy springs have
given the most flattering results, and we have in

chronometers and watches containing these

balances and springs superior time-keepers unin-
fluenced by the hygrometric condition of the

atmosphere or any spasmodical electrical condi-
tion of the same, and excelling all previous
attainments with the steel and brass balance and
steel balance spring.

" This question of magnetism and the necessity

for protection of chronometers and watches
against magnetic influences has called forth in-

ventions of machines and devices for demagne-
tizing time-pieces that had become affected; also

a sort of soft iron, shield or armor, for enveloping
the watch movement, as a defense or preventive
against magnetic influences. These are mostl)'

cures after harm has been done. There would
be no need of these devices if those parts of the

chronometers and watches which control the

time-keeping qualities were made of metals abso-
lutely unaffected by magnetism, and yet possess-
ing the other necessary qualifications.

" In the face of the certain fact, that electrical

appliances shall become wider and wider in their

range, and the aggressive tendency of electricity

for lighting and as a motive power, both at sea
and on shore, we must be prepared to meet its

magnetic influence at every step in our industrial

occupations. In the discovery of this alloy of

palladium, a time-piece has been produced that

is strictly non-magnetic and non-o.xydable, and
possessing those requisite and necessan,- qualities

for fine and accurate adjustments to temperature
and isochronism, and will take rank among in-

ventions of the highest order in. horological

science."

It is understood that M. Paillard's valuable
invention is not confined to Switzerland, but
that it is utilized in America by the Geneva Non-
Magnetic Watch compan}', of 177-179 Broadway,
New York.

De Benardoz' Method of Electric Weld-
ing.

M. J. Sarcia in our French contemporary, La
Lumierc Ekctrique, describes the method of M.
de Benardoz of welding metals by electricity at

La Chapelie: " The anvil is a cast iron plate

mounted on an insulated table, and is perraan-

entlj' connected with the negative pole of the

source of current, the E. M. E. of which must,
of course, be greater than the counter E. M. F.

developed in the arc employed. The pieces to

be welded are placed upon the ' electric anvil,'

as it is called, in the most convenient position

for the work, and are thus put in contact with

the negative pole automatically. The positive

pole of the source of current is connected to an
electric light carbon by means of a flexible con-

ductor. The carbon is held in an insulated han-
dle, which the workman holds in his right hand.
In applying the carbon point to the part to be
welded, the workman closes the electric circuit,

and then, raising the carbon slightly, starts the

voltaic arc which causes the fusion of the metals.

He then carries the arc forward by hand, along
the length of the junction of the two metals, and
thus welds or solders them perfectly.

" The drawbacks and disadvantages connected
with this process are such as might be expected
to spring from the use of electricity in the man-
ner indicated. It is apparent that the strength

of the current must vary according to the nature

of the work to be done. At La Chapelie the

practice is to keep the d5"namo working continu-

ously charging a battery of accumulators, of

which several batteries are at hand. By combin-
ing a suitable number of the latter, the requisite

strength of current is obtained for the different

purposes required. During working hours, it

might be well to add, the employe protects his

ej'es from the glare of the arc by means of

colored or smoked glasses mounted in a mask,
or in a screen for holding in his left hand."

Edison and His Laboratory.

A smooth-faced, thick-set, youthful-looking

m.an, attired in a gray suit and accompanied b)' two
handsome young women, stepped briskly up to the

desk of the Continental hotel office, says the Phila-

delphia Times of a recent date, and registered in

a plain back-hand, "Thomas A. Edison, Orange,
N. J." It was the wizard of electricity. The
young woinen were his wife and sister-in-law.

He appeared to be enjoying the best of health,

and said the stories of his being at the point of

death while in Florida were without foundation.

He said he had come to Philadelphia to pur-

chase electrical apparatus for his new laboratory

at Llewellen, N. J. The laboratory, the erection

of which he has just begun, will, when finished,

be as large as the University of Pennsylvania
buildings, and will be devoted entirely to experi-

menting. The machinery will be of the largest

and most improved patterns, the machine shop
alone being two hundred feet long. Mr. Edi-
son, in speaking of the cost of experimenting,

said that he had spent over §2,000,000 in experi-

menting, but as it was strictly in the line of his

business, he had found it money well invested.

In speaking of his Florida trip, he said he was
so well pleased with the climate that he had
erected a permanent laborator)' on the banks of

the Caloosahatchie river, where he will continue 1
his experiments ever}' winter.

~ *
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Theory of Telephone Cables.

Bv W. R. Pattersox.

Part III.

The other factors which I believe arc inherent in

the use of cables are modified by the same ele-

jiients as is capacity—distance between and shape
of conductors. Therefore I maintain the most
important specifications for cable work relate to

the distance between the wires and the static

capacity. Make the capacity low, and keep the

conductors well apart; if possible, do it by
using large cables; if not, do it by using small

conductors. We shall not be very far from the

truth if we say that for any or all circuits, a cable

of .20 microfarad per mile is as good, if not

better, than one of .30, without taking into ac-

count the resistance, say between 15 and 80
ohms per mile. Neither shall we be very far off

if we say a long overhead line of copper with 20

ohms per mile is better than an iron or steel line

with 30, without making guesses at the static

capacity of either. If the combined circuit is

short, the effects of retardation will not be felt;

if it is long, it is the resistance of the line, and
the capacity of the cable which are the large

factors.

The theory that the working value of telephone
circuits depends upon the factors, capacity and
resistance alone would need for its demonstra-
tion and application accurate determinations of

the capacity and resistance of such circuits. In

general, the measurements of capacities and re-

sistances are supposed to be simple processes, but
to obtain accurately the aggregate capacity and
resistance of a combined telephone circuit is a

problem that requires the best of apparatus, the

most favorable conditions of time and place, and
the utmost skill and care on the part of the ob-

Fis-l

server. The disturbances from earth currents

and induction are generally so serious upon long
aerial lines that no accurate capacity tests can be
made. We have to be satisfied with results ob-
tained from calculation and the general assump-
tion that the capacity of an aerial wire is about
.015 microfarad per mile, and that it may be
more or may be less, according to circumstances.
With this factor necessarily to be given an as-

sumed value, it is very easy to make the combina-
tion of factors, observed and assumed, agree with
any preconceived idea.

In the case of long cables, capacity measure-
ments, made by the usual method of comparison
with a standard condenser, by observing the

throw of the needle, are subject to possible errors

which all tend to make the observed capacity
lower than it actually is. The shunts which may
be used, and which may be perfectly adjusted
for continuous currents, may be seriously in

error when used with discharge currents from a

condenser or cable, and if correct for the con-
denser, may not be for the cable. The balistic

galvanometer, which would give accurate read-

ings, can very seldom be used in the places in

which it is necessary to make the tests. The
question of insulation also comes in. If it is

perfect, one result is obtained; if, from a long
reach of aerial cable in hot weather the insula-

tion is low, part of the charge may leak out, and
we get another result; if from dampness upon
the terminals or lightning arresters, the insula-

tion is low, there may be a counter E. M. F.

established, which will cause us to get still an-
other. Again, should all the other conductors
in the cable be grounded " dead " at the cable

ends or left in their normal condition as parts of

working circuits, the latter is the condition of

things which the circuit in question has to work
against, but under such conditions it is very

likely that no two consecutive measurements of
capacity will agree.

The measurement of resistance is not attended
by so many difticukies but the bridge and the
telephone may tell opposite stories about the re-

sistance of the circuit.

To illustrate, in Fig. i we have the wires a b
with condenser c and switch d in circuit. Any
ordinary test for resistance between the points a
and b would show the circuit open whatever the
position of the switch d. Telephone transmission
however may be good between a and b if the
switch is closed, and is not possible if it is open.
We have a capacity of, say, .5 microfarad, multi-
plied by a practically infinite resistance and can
talk well; by raising the temperature of the con-
denser we may reduce its insulation so that the
resistance between a and b comes within the
range of an ordinary bridge, giving an apparent
product of 500,000 or so; still we can talk; we can
short-circuit the condenser and talk; but in either
case if the switch d\'s, opened, our telephone circuit
is opened, even if there is an escape through it

much greater than through the insulation of the
condenser. I do not mean to say that with a
condenser in a telephone circuit we are actually
talking through a resistance which is infinite to
the telephonic current, or that resistance cuts no
figure in telephonic transmission. We are, how-
ever, talking through something, which, as we
ordinarily understand and measure resistance, is

infinite.

This is one illustration of the fallacy of infer-

ing from the results obtained by observing one
kind of current what another know will do under
the same conditions. If we wish to know accu-
rately what any current will do we must observe
that current. The construction of a lightning
arrester would never have been reasoned out by
thought and investigation devoted to the laws of
continuous and uniform voltaic currents, and I

do not believe we are at liberty to infer from
such laws the exact behavior of the telephonic
current.

Without introducing some other factor or
factors than capacity and resistance it is im-
possible to account for one phenomena which
every one has observed who is familiar with the
use of long circuits composed of cable at one
end and overhead line at the other; that is, the
fact that transmission is not equally good in both
directions.

With the same product of resistance and ca-

pacity in each case, I believe telephonic trans-

mission is affected by many details of construc-
tion and arrangements of circuits among which
may be enumerated:

1. The shape of the conductor.
2. The material of the conductor.

3. The actual distance between the conduc-
tors in cables, independent of the specific induc-

tive capacity of the insulating material.

4. The relative value of the factors of resis-

tance and capacity which go to make up the pro-
duct.

5. The position and relation of the conduct-
ing medium from which the conductor is insu-

lated.

6. The relative position in the circuit of the
portion of highest capacity.

7. The relative position in the circuit of any
point of low insulation.

8. The relative position of a point of high
resistance.

I think that practical experience will show that

all of these conditions affect telephonic trans-

mission even if they do not affect the aggregate
resistance and capacity as measured from the

same point in the circuit.

[Concluded.)

The Long Distance Telephone.
Long distance telephony has attracted the at-

tention of electric inventors and the public gen-
erally ever since the invention of the telephone,

and while much has been done toward its success-

ful accomplishment much yet remains to be done.
New interest has recently been awakened in the

matter in the east, and the construction of lines on
an improved system inaugurated. Copper wire of

improved quality, substantial erection on posts

of the best selected stock, and improved trans-

mitters are among the latest indications of pro-

gress.

A practical, efficient telephone line involves
far greater expense of construction and equip-
ment than a telegraph line of equal length, while
its capacity for transmission is far more limited.

The duplex and quadruplex methods of trans-

mission can be used with the telegraph, by which
two or four messages can be sent simultaneously
over a single wire, duplex transmission in the
same direction or in opposite directions being
practical and in common use; while the tele-

phone is limited to a single message at a time in

one direction onl)'. Hence it is evident, that to

obtain an equal percentage on the investment,
the charge must be higher for telephonic than
telegraphic transmission. But the advantages of

the conversational method which the telephone
affords makes its use very desirable, especially

for business, while the expense in important
transactions is often a comparatively insignifi-

cant item; hence there must always be a suffi-

cient demand for long telephony to justify the
expense.

The possibilities of the future in this respect
are full of promise, and the realization of a more
efficient system than has yet been developed
must be near at hand. The substitution of cop-
per for iron line-wire is an important step in

this direction, and the substitution of cables for

single wires is another step of equal importance.
And if it is found practicable to put the cables
for long lines as well as short ones in insulating

conduits, safe from all interruption by wind,
weather, accident and breakage, another import-
ant end will be secured. There still remains the

necessity of further improvement in transmitters,

and of some more effectual means of counter-

acting the effects of induction than has yet been
discovered. But when we reflect that difficulties

of far greater magnitude in electric transmission

have already been met and overcome, there can
be no doubt that electric invention will soon
supply these requirements.

The e.xpense of the cable and the under-
ground conduit are of course great, but when
compared with the permanent advantages
secured, they are perhaps more economical
than the air line and single wire. The
cost of insulation, excavation, right of way, and
similar items, when balanced against the advan-
tages of a conduit containing seven cables of

150 wires each, 1,050 in all, is comparatively

small; and when compared with the expense of

railroad construction, involving grading, bridges,

right of way on the surface, enormous equip-

ment and running expenses, the cost of the tele-

phone line sinks out of sight. On a financial

basis alone the earnings of a long distance tele-

phone line, constructed as above, when compared
with those of a telegraph line must be, to some
extent, a matter of experiment; and capitalists

will be slow to invest till the certainty of a pay-

ing income is demonstrated : but the writer

remembers when the comparative expense and
advantages of the railroad and the turnpike were
gravely discussed in the public prints, and the

sage conclusion reached that the income of the

railroad could never equal its running expenses;

and hence that it never could compete with the

turnpike.

Lines 100 to 175 miles long are now in suc-

cessful operation in the United States, and by
using large copper conductors direct trans-

mission has been successfully accomplished on
lines 1,000 miles in length. But, even if the

message had to be repeated on long lines, very

little delay or inconvenience would result; an
expert at the repeating station, sitting at the

transmitter with the receiving instrument to his

ear, could forward the message word by word
without a moment's delay, so that messages
could in this way be sent from Chicago to New
York, through three or four repeating stations,

almost as rapidly as if sent direct; and the expert

would acquire a quickness of ear and clearness

of enunciation which would facilitate rather than

retard the final delivery.

A section of the tramway system of Brussels

is now again regularly worked by electricity.

Each car for thirty passengers requires two sets

of accumulators, each set weighing about 1,600

pounds. The daily distance run by each car is

fifty-six miles, bringing up the weight of ac-

cumulators to 14 pounds per ton mile.
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A MECHANICAL Contemporary suggests that it

is time to hear from Mr. Keely again on his great

"sympathetic etheric motor." The suggestion is

in point, as some months have passed since he

last bulletined success, as the customary prelim-

inary to his usual draft on the pockets of con-

fiding and undismayed shareholders. But b)'

the time that wonderful motor is ready for prac-

tical use the electric motor will have left no field

for it.

W. R. Patterson's articles on the " Theory of

Telephones," we conclude in this issue of West-
ern Electrician. His thorough knowledge
of the subject of which he treats, combined with

a clear, concise and vigorous use of language,

have added a very important contribution to

electrical literature. The value of the articles

need not be dwelt upon; it is apparent to every

reader and thinker on electrical subjects. We
can only add that we hope to have more fiom
Mr. Patterson's pen.

It is a part of the duty of policemen con-

nected with the patrol wagon service of Chicago
to receive and profit by instruction on the sub-

ject of emergency duty. The chief surgeon of

the department. Dr. Henrotin, recently delivered

a lecture and gave instructions in regard to the

handling of all manner of injuries, resuscitating

the drowned and treating cases of sunstroke.

Special stress was laid upon the necessity for dis-

criminating between unconscious inebriation

and apoplexy. A new ice cap to be used in

cases of sunstroke will soon be added to the ap-

purtenances of every patrol wagon.

In this age of enlightenment, and to as well

educated a class of men as the Western Elec-
trician goes, it would seem entirely unnecessary
to state that anonymous communications receive

the same treatment in a newspaper office that

they do in the household or counting-room, that

is, speedy and sure interment in the depths of

the waste paper basket. We can but rehearse

trite words and say that we will not publish the

writer's name as a signature to a communication,

if it is not desired, but we must invariably have

the name as a guarantee of good faith. Com-
munications on matters of interest to those en-

gaged in the electrical field are alwa)'S cordially

received, and will be given place, but we must
know the source, and will be governed by the

writer's wishes in regard to connecting his name
with the communication. A letter in regard to

the recent carbon combination has been pigeon-

holed pending notification of the authorship,

which we believe will be forwarded after this

frank statement of our position in regard to

nameless communications.

It is a noticeable fact that a very large per-

centage, if not all, of the recently incorporated

street railway companies, in stating their pro-

posed methods of propulsion in their applications

for incorporation papers, always include elec-

tricity. The rapid advancement of the motor to

the front rank in its applicability to such uses

has commanded wide attention. Its universal

adoption to the exclusion of other methods of

motive power seems but a question of time, and
meantime promoters of street railway enterprises

are placing themselves in a position where they

can adopt the electric motor when it appears ad-

visable.

Our Pacific slope correspondent this week
describes a barrel of novel construction in which
a sailor is to make a trip from Ocean Side to

San Monica. It is about six feet long, and three

feet diameter, with glass ends. The day of fool-

hardy attempts at navigation has not yet passed,-

it seems; but some interest is lent to this under-

taking, inasmuch as the navigator proposes to

hoist on his upper deck an incandescent lamp
which will be furnished current by a storage

batter}-, and which will serve as a warning light

to vessels that might run him down at night.

About the only comment that can be passed

upon the undertaking is that if the sailor is bound
to enter upon his perilous enterprise and fails, he

has shown wisdom in his choice of the electric

light as a means of illuminating his course over

black and angry waters to death, and is to be
praised for his experiments in the interests of

electrical science with the storage battery under
circumstances which may be styled somewhat
singular.

Some of our cotemporaries in directing atten-

tion to the frequency and apparent increase of

damage by lightning, observed of late, and the

resulting havoc among domestic animals, suggest

the importance of inquiring whether wire fencing

may not be responsible for the frequency and
fatality of these phenomena
These fences are made of barbed wire from

which millions of sharp iron points project into

the air. Each of these points is a silent dis-

charger of electricity, either conveying the at-

mospheric charge to the earth or the earth charge
to the atmosphere, according as the atmosphere
in the vicinity may be electrically positive or

negative; and the millions of such points on a

long line must greatly reduce the difference of

electric potential between the earth and atmos-

phere in its vicinity, and thus afford protection

to domestic animals instead of being a source of

danger.

The only question would be in regard to the

sufficiency of the earth connection. But the

posts, though partial insulators, are so numerous
as to afford, in all probability, sufficient connec-
tion with the earth, while the barbs collecting

electricity at a part of the line under the in-

fluence of a high electric potential would dis-

charge it at another part of lower potential, thus

equalizing the potential and rendering any dan-

gerous accumulation an impossibility.

Iron rods, connecting the wire with the earth

at suitable intervals, would afford additional

security, if such should be deemed necessary.

The system devised by Professor J. P. Bar-

I'ett, city electrician of Chicago, of connecting
the bridges by telephone and moving vessels on
the river by orders from a- central dispatcher's

office in the same way that railroad trains are

moved on land has been in use since the iSth of

July. The data for a comparison of the time the

bridges are kept closed with the time they were

kept closed under the old system are very meager,
inasmuch as the records have not been made
complete; but the record. of the first few days'

trial of the system, even under the disadvantages
which attach to the inception of every new enter-

prise or system, show that the average time
bridges have been kept closed exceeds the time
they were kept closed under the old system, and
hence a partial remedy for the bridge nuisance
has been found. The data recorded show the

number of vessels that pass a given bridge be-

tween the hours of 9 A. M. and 5 p. m., the num-
ber of times the bridge is opened, the number of

hours the bridge is kept open, the average num-
ber of minutes it is open, and the average num-
ber of minutes it is kept closed. To those who
have to cross the bridges the column showing
the average number of minutes the bridge is kept
closed is the one of most importance. In four

days the longest average time the bridges were
kept closed under the new system was 275/8 min-
utes and the least was 151/^ minutes, while in

the whole of the preceding month, before the

telephone system was introduced, the longest

average time the bridges were kept closed was
20^ minutes and the shortest 121.^ minutes, the

condition as to number of vessels moving being
substantially the same in both cases. The saving
in time may look small and may not receive its

just appreciation. In a former number of this

journal it was shown that very nearly 64,000
persons crossed the most popular bridge in the

course of twelve hours, or an average of over

5,000 per hour. With this fact for comparison
the reader will appreciate the great value of even
the few minutes that have been saved by intro-

ducing the telephone. At Chicago avenue, Kin-
zie street, Rush street, Clark street. Wells street.

Lake street and Twelfth street bridges it has
been found necessary to station operators. These
are the more important bridges and it was
deemed wise to place men with some knowledge
of the telephone on them as the bridge tenders
could not handle the telephone satisfactorily.

Under adverse circumstances the system has
been tried and it has proved its value. AVhen it

has been thoroughly established it will unques-
tionably show much better results than have been
reached, and that, too, at an inconsiderable ex-

pense.

Tamine's New Accumulator.
M. Tamine is at present engaged in experi-

ments with a new accumulator having a slightly

higher E. M. F. than the usual type, sa)-s the
Brussels correspondent of Indmtries. Prelimi-

nary experiments have shown that the E. M. F.

is 2.3 volts, and that it can be maintained dur-
ing the discharge of two-thirds of the total

capacity. The positive plate is of the Gadot
type and the negative is of metallic lead, the
solution containing the following : Saturated
sulphate of zinc i,ooo parts, sulphuric acid 500
parts, sulphate of ammonia 50 parts, sulphate of

mercury 50 parts.

More Queer Freaks of Lightning.
At Corning, la., it struck Frank Strait, and

the points of the cultivator with which he was
ploughing were melted and Strait was killed.

The only mark on his body was a dark blue spot
on the side of his neck. His shoes and stock-

ings were torn to shreds. Lightning entered
the residence of G. S. Meacham at Fruitland
Park, Fla., and meandered around the premises
until, meeting an umbrella leaning against the
wall, it ripped out the ribs and made a bonfire of
the cover. It then left by the door. In Rich-
woods, 111., lightning peeled the bark from a tree,

cutting it into six-inch pieces, and drove them
into the weather boarding of a house several feet

away, so that the whole front was decorated.
Two persons at Marshfield, Wis. were struck,

one of them upon the shoulder, the current
passing down his leg and through the sole of

his shoe, making a clean-cut round hole in the
leather and entering the floor. The other was
likewise struck on the shoulder, and the charge
passed out through his slippers, making six

clear-cut holes through the toe of each of them.
Lightning made splinters of the foremast of the
schooner Alfred H. Kemp of Albany, while the

captain and crew stood upon her decks, yet not a
man was injured.
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The Elements of Electric Lighting.

liv riiii.ii> Atkinson. Ph.D.

Number V.

The Alternate Current Dynamo.—Dyna-
mos are divided, according to tlie nature of tlie

current generated, into two classes, the constant

current and alternate current, according as the

current flows constantly in one direction or

alternately in opposite directions, l-'or some
purposes, especially that of electroplating, a

constant current in one direction is an absolute

necessity, as a reversed current would, in this

case, remove the metal deposited by the direct

current; but in electric lighting it is a matter of

less consequence, continuity and steadiness being
of far greater importance than direction of

current.

It has already been shown that the continuous
current is made up of a succession of transient,

momentary currents collected into one; and that

by means of the commutator these are all made
to flow in the same direction. But for the pur-

pose of continuity, it is immaterial whether these

momentary currents are in the same direction or

in opposite directions, provided there is no per-

ceptible break between them. The case is analo-

gous to that of a circular movement as compared
with an oscillating movement in mechanics; the

rapidity of movement in each case may be such
that the eye cannot distinguish between the

separate impulses, so that the oscillating may
appear as continuous as the circular.

Thus far we have confined our attention to

the constant current dynamo, but in certain de-

partments of electric lighting the alternate cur-

rent dynamo is preferred, hence its description

here is of importance. Fig. 1 1 is a fair illustra-

tion of the style of construction as found in

several machines of this class, and shows the

typical points of difference between these dyna-
mos and those we have been considering. Here
it will be seen that both the armature and the

field magnets are composed of a number of coils,

wound on bobbins, and attached to the circum-
ference of circular supports. In the cut the

supporting ring and also the bobbins are omitted
from the armature, the coils alone being shown,
so as to give a better illustration of the move-
ment of the currents The planes of the armature
coils are parallel with those of the field magnets,
and the direction of rotation parallel to the

planes of the coils, the axes of the coils being
parallel to the a.tis of rotation. In some of these

machines the armature coils have iron cores.

Fig. II.

while in others the cores are of wood. The
Siemens-Halske alternate current dynamo is

constructed in this way; copper ribbon insulated

by vulcanized fibre being used for the coils

instead of wire.

By reference to Fig. n it will be seen that the

north and south poles of the field magnets alter-

nate in position, opposite poles facing each other
in the usual manner. As this causes a reversal

of direction in the lines of magnetic force between
each alternate pair of magnets, a corresponding
reversal of current is produced in each alternate

coil, as shown by the position of the arrows; and
as these opposite currents would neutralize each
other, this again is compensated by a reversal in

the winding, the wire as it leaves the bottom and
front face of one coil, being led over to the top
and rear face of the next coil, so that the

momentary armature currents, generated as the
coils simultaneously pass the field magnets, all

flow in the same direction, as shown by the
arrows between the coils, while at the next
instant this current is reversed, as the rotation
changes the position of the armature coils. So
that, following any one coil as it rotates, there
occur as many reversals as there are pairs of
field magnets.

Instead of the commutator these machines
have a collector similarly placed, as shown in Fig.

12, consisting of two flat metal rings, mounted
on the shaft, and insulated from each other.

To these are attached the two terminals of the
wire composing the coils, as shown, and each
transient current generated passes into the outer
circuit through the brush which presses on one

Fig. 12.

ring, and is returned through the brush which
presses on the other ring, traversing the outer

circuit and armature coils in the direction indi-

cated by the arrows at one instant, while at the

next this direction is reversed, as already ex-

plained.

Wooden cores are preferred to iron for the

armature in the type of alternate current dyna-
mos which we have been considering, the great

intensity of the magnetic field, and the incessant

reversal of polarity in iron cores with each
reversal of current in such machines, generating
the Foucault or eddy currents in the cores, and
thus reducing the energy by heating. As the

object of the iron core is to increase the magnetic
intensity, and to prevent its loss by leading the

lines of force through the coils, it is evident that

it can easily be dispensed with in a field already

sufficiently intense, and between poles separated

only by the thickness of the armature instead of

its diameter.

There are two methods of connecting the

armature coils in alternate current dynamos,
known respectively as the series and the parallel.

These are illustrated in Fig. 13, the series method
at A, and the parallel at B. In the series method
it will be seen that the current flows from coil to

coil by a single wire, while in the parallel method
the ends of each coil are joined to two separate

wires, and the current divided between them.

The series method gives the greatest E. M. F., or

electric pressure, and also the greatest internal

resistance, while in the parallel method the inter-

nal resistance is reduced, and also the E. M. F.,

or pressure, and the volume of current increased

in the same ratio. This becomes apparent when
we consider that since resistance in a conductor
is inversely as the area of its cross-section,

doubling the number of wires, if of the same
size, doubles this area, halves the resistance, and
doubles the volume of current. But since elec-

tric current and electric pressure are mutually

dependent, increase in volume of current reduces

pressure. Hence if, in electric lighting, large

current and small pressure are required, the

parallel method is preferred, while if high pres-

sure and small current are required, the series

method has the preference. In both methods
the alternate coils are wound in opposite direc-

tions for the reason already given, as shown in

Fis 13-

Experiments made in France in deep sea pho-

tography have been successful. With a camera
and the electric incandescent light, it is said to

be possible to photograph sunken ships, and
make simpler the diver's perilous work.

The Craphophone.
Two week ago at Milwaukee, before the Busi-

ness Educators association, a public exhibition of

the graphophone was given. The graphophone is

in principle very much like the phonograph, but
in place of the bar containing the arm for the
needle is a brass cjdinder about nine inches in

length by an inch and a quarter in diameter,

covered by a tube an eighth of an inch thick,

that makes the whole look like a very dimunitive
press roller or a short section of wax candle.
This cylinder is geared at one end, the other fit-

ting in a socket about three inches in height.

Unlike the phonograph, the graphophone does
not gather up conversation from a distance, but
prefers to have it whispered in its ear. For this

purpose is provided a flexible rubber tube simi-

lar to those in use by deaf persons. Putting this

to his mouth, the operator begins pumping the
treadle, and when well under way presses a
spring, throws the machine in gear, and then be-
gins talking down the tube in such tone of voice
and at such a rate as he sees fit. In the mean-
time a little needle pointed finger is sensitively

reflecting the vibrations of the diaphram and in-

dustriously digging away into the wa.\y-looking
substance on the cylinder, tossing up a thin,

fleecy skein of the material that has to be re-

moved by a brush when the cylinder is full.

The operation of writing on the graphophone
is a similar process to that of turning a thread on
a screw, only when completed an inch contains
from 140 to 156 of these threads To reproduce
the words spoken the needle-tipped arm is re-

moved and another with not so sharp a point is

put in its place. This is clamped loosely on a
lower bar with cut threads, and runs along the
threads of the waxen tubes, following closely

each undulation. The receiver puts on a pair of

ear-caps, which run under the chin into a small

rubber tube that connects with the finger of the
instrument. Then the treadle is started, a spring
pushed, and a voice from nowhere comes pour-
ing into the receiver's ears with a distinctness

that is rather likely to startle a novice. Round
and round, up and down, the little pointer goes,

being hung by a taut silk thread and reflecting

back by this means the vibrations which pro-
duced the words on a smaller diaphragm, and thus
to the ears. There is no means of regulating the
machine so as to obtain a slow and uniform speed
in reproducing. The words come out with the
same rapidity as they are spoken. An amanuen-
sis writing from the machine can, however, secure
any desired degree of slowness by alternately

slowing and starting the cylinder.

Gelbel's Dynamo Regulator.

W. Geibel, of Edinburgh, has invented a de-

vice for regulating the current of a dynamo by
means of a regulator, consisting of an adjustable

resistance controlled automatically by a magnet
or solenoid and a sensitive relay, the relay being
arranged to throw the regulator magnet or sole-

noid into circuit or a shunt as may be desired.

The adjustable resistance may consist of a num-
ber of carbon plates or disks of any desired thick-

ness resting on one another in a column whose
resistance is varied by the pres,sure due to the

attraction of the solenoid, and which is brought
to bear on the column either directly or through
a system of levers ; or it may consist of a num-
ber of resistance coils whose aggregate resistance

would be varied by a sliding contact operated by
the magnet. The relay consists of a magnet arrang-

ed to make or break contact with a given strength

of current and an adjustable spring or weight.
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Spagnoletti's Locking Apparatus.

C. E. Spagiioletti, of London, has recently

taken out British letters patent on improvements

in electrical locking apparatus for working rail-,

way trains. The object of this invention is to

render it impossible for a signalman to work a

signal at stations, junctions, or crossings without

the cooperation of the signalman at the block

station in advance, who is controlled by the

arrival at or the departure of the train from a

given point. This is effected by a treadle elec-

trical contact disconnector, which breaks a circuit

when a train or engine passes over the rail under

which the treadle is fi.\ed, and takes the lock off

the signal lever in the rear for a following train.

A series of flags or disks are also used, one fixed

and two movable. The front movable disk shows
" lock off." On the signal " train on line " being

sent from the station in the rear, the front disk

drops through the aid of an electro-magnet, and
exposes the second movable disk labelled "train

on line," and on the arrival of the train the

second disk is moved by the action of a magnet
in the treadle circuit, and the fixed disk showing
" line clear " then becomes visible. The inventor

makes twelve claims for the improvements de-

scribed.

A Portable Telephone.

A cablegram from Brussels dated the 24th

inst. reads: Two Belgians, Colonel Renard and-

Mr. Nothomb, the latter a professor of technical

telegraphy, have just made known here a won-
derful discovery, namely a portable telephone

wherewith telephoning is easy on open ground
from anywhere to anywhere by means of a copper
wire worked by a small but astonishingly powerful
electric generator. Regiments in warfare could

carry wire and be able to communicate with

others by simply throwing the wire on the soil

and rolling it round a sword fixed in the ground
to form a circuit, and then talking through a

small box. Said telephone also acts as a tele-

graph, and can be used as a substitute wherever
telegraph wires are cut. Experiments made be-

tween Brussels and Antwerp show transmission

so perfect that the sound is heard even at several

yards from the receiver. A portable telephone
already exists in Germany, but the cost is so dear
and it so constantly gets out of order as to be
impracticable.

Western Electric Co.'s Addition.

The new addition to the factory of the West-
ern Electric Co., at the corner of Clinton and
Congress sts., Chicago, will have a frontage on
Clinton street of 56 feet, running back on Congress
street 150 feet. The Clinton street front will be of

pressed brick, with stone and terra cotta trim-

mings, uniform in style with the present build-

ing. The Congress street side and the rear end,

up to the level of the main floor, will be of iron

and glass, so as to allow all the light and ventila-

tion possible in the basement, which will contain

the japanning room, brass and zinc foundry and
nickel plating room. The construction of the

walls above will be the same as the present build-

ing. The first floor above the basement will

contain the heavy machinery for the manufac-
ture of dynamos, the testing room and electric

light plant for lighting the building. The two
floors above will be used as part of the general

instrument department, and the fourth floor for

the assembling room. The construction through-
out will be as near fire-proof as is practicable in

a building for manufacturing purposes. All the

interior supports will be iron columns carrying

the main girders of steel. To these will be riv-

eted smaller beams, each built up of two channel
irons, bolted together back to back, separated by
two inches of hard wood. This wood will allow
of the attachment of the hangers for shafting on
the under side, and for the fastenin,g of the floor

above. The floors will be double—three inches
of tongued and grooved plank, with an inch of

hard maple laid diagonally for the top surface.

The basement floor will be of cement and iron,

and the roof of iron beams and hollow tile. The
iron stairways and the closets will be inclosed in

brick walls exterior to the building. .iVU the par-

titions will be of brick or corrugated iron. The
completion of this building will increase the

present floor space over fifty per cent.

Besides this addition, work is in progress on a

two-story blacksmith shop 30 ft.x3o ft., and a

lumber drier 20 ft.x68 ft., also of two stories.

Contracts for the construction of the wing were

let August ist, and the work will be pushed vig-

orously. The entire cost of the building and
improvements will be about $65,000.

Death of Thomas Pryor.

Henry H. Pryor, president of the Woodbury
Engine companj', Rochester, N. Y., recently

lost his father, Thomas Pryor, by a shocking

accident. Thomas Pryor had been connected

with the company and its predecessors as super-

intendent of pattern making for thirty years.

At the time of the accident he was high up on a

ladder looking for patterns ; he slipped from the

ladder and in falling struck his head on an iron

planer which cut a terrible gash and produced
concussion of the brain. He lived but a few
hours and did not regain consciousness. Thomas
Pryor was a man of sterling integrity and was
held in high esteem by his townsmen. His
ability and skill in his department were unques-
tioned. His loss will be keenly felt by both his

fellow-citizens and tho.se withwhom he was inti-

mately associated for so many years.

CORRESPONDENCE.
News From New York.

New York, July 30.—Arrangements are nearly,

completed for the electrical exhibition to be given

this fall at the American Institute by the New
York Electrical society, and judging from the

number of applications for space already received

the exhibition is an assured success. The dis-

play will be particularly large of motors, storage

batteries, electric railwa}'s and arc and incandes-

cent lamps.

The workmen are putting the finishing touches

to the Metropolitan company's building on
Cortlandt street. It is an eight-story building,

built of pressed brick, trimmed with cut stone,

and presents a very handsome 'front. The three

upper stories are reserved by the Metropolitan
company, excepting half of the seventh floor,

which is occupied by the offices and operating
room of the American Telephone & Telegraph
company. Among the tenants who have taken

offices in the building are the following: Hud-
son River Telephone company. New York cS:

Pennsylvania Telephone company, Staten Island

Telephone company. New York & New Jersey

Telephone company. Standard Underground
Cable company, American Electrical Works,
New York Isolated .'Accumulator company. Tele-

meter company, Westchester Telephone com-
pany, and the American Electric Manufacturing
company. It looks as though this building was
destined to be the headquarters for the electrical

interests of this city. The entire top floor will

be used as an operating room, and when the new
multiple switchboard is put in operation it will

be the largest and one of the best equipped ex-

changes in the world. The board occupies three

sides of a quadrilateral, being built around three

sides of a court. By this arrangement perfect

light is obtained for all parts of the board. The
cables are brought into the operating room
through goose necks placed in the roof and run
to one side of the lightning arrester on the dis-

tributing boards. From the other side of the

lightning arrester the lines are carried through
the distributing board to the drops. This dis-

tributing board is placed against the wall in the

rear of the switchboard and is a very ingenious

arrangement for making the transfer from the

cable through the arresters and by a transfer

wire to the subscribers drop. One of the novel-

ties of the keyboard of this switch is the color of

the cords. They are arranged in groups of three,

one red cord, one white and one blue. The
shutters of the clearing out drops are painted to

match, and as the operator can thus catch the

colors, greater speed can be attained. It is ex-

pected that the Western Electric company wijl

finish its work' on the board by the first of Au-
gust, when the Metropolitan company will take

possession. They are now running their cables

into the building, and hope to have a portion of

I
the board in operation by the first of September.

Another opposition telephone company is pro-

posing to lock horns with the Bell company. It

is the American National Telephone company,
operating under the Banta patents. Rumor says

that the Standard Oil people are interested in it,

and propose to begin business at once.

This has been a week to try lightning arresters

for the air has been full of electricity and thunder

storms have been frequent and severe. On
Tuesday night the lightning performed some
queer freaks in addition to its usual occupation

of burning out instruments and raising a com-
motion in the Western Union operating room.

The electric light wires on lower Broadway were

burned through and all the lamps extinguished,

and at Hudnut's pharmacy a ball of fire was seen

to run down the iron column supporting the ceil-

ing in the center of the store and explode upon
the floor. The signal service officer at the top

of the Equitable building was thrown off his feet

and completely stunned, though not otherwise

injured. A number of others experienced the

same treatment, and two cases w-ere reported

where the injuries were fatal.

Charles T. Brady, who superintended the wir-

ing of the Cortlandt street multiple board, was
recently presented a handsome gold watch by
the employes of the Western Electric company
who assisted him in that work. Mr. Brady's

western friends will be pleased to hear of the

esteem in which he is held by his assistants. S.

From the Pacific Slope.

S.4N FR.4NCISC0, July 22.—The engines for the

Hotel del Coronado, at Coronado Beach, San

Diego, Cal, electric light works arrived a few

days ago from the east. They are of 100 and

150 horse power and of the most approved Cor-

liss patent.

A proposition to light Telegraph avenue, at

Oakland, with electricity for its entire length is

being considered by the property owners on the

avenue.

The Amador Ledger says: " We understand

that the owners of the Kennedy mine, near this

place, are talking of Hghting up their mill and
mine with electric light in the near future. The
South Spring Hill mine, at Amador City, Cal.,

has been using the electric light for some time,
,

and we understand the result has been very sat-

isfactory to the owners." This plant is run by
water power.

An electric light plant is being put up at the

.Arroyo Seco gravel mine, .A.mador county, to

better enable work to be carried on at night.

The mine has been run day and night, coal oil

lights being used.

A telephone line is to be built at once between
Seattle and Tacoma, W. T.

.'Articles of incorporation were filed in the

clerk's office at San Diego, July 20th, of the

Elsinore Electric railroad company. The road

to be built will be about thirty miles in

length and will make the circuit of Lake
Elsinore in the northern part of this county.

Rails have been ordered and work will com-
mence immediately on the extension of the

motor railroad from the Sweet AVater valley,

its present terminus, to the Otay valley, which is

several miles nearer the Mexican line. Grading
'

is nearly completed and ties are on the ground
for several blocks of the electric railway on

North street, this city, and the rails are laid on
the plaza in old San Diego on the San Diego
and Old Town electric road. A company has also

been organized at San Diego to build a motor

line from the upper end of Fifth street, San
Diego, over the mesa to Eel Canyon, fifteen miles.

The route is being surveyed. The motive

power is to be electricitj'. This makes the

fourth electric road in the city of San Diego,

Cal.

At Los Angeles, July 17th, with three passen-

ger cars the electric railway carried 2,200 pas-

sengers an average distance of four and a half

miles. Had sufficient cars been there at least

5,000 persons could have been carried. Addi-

tional cars have been purchased, but have not

yet arrived.

James Nicholson, a sailor, has arranged a bar-

rel about six feet long and three feet diameter,

with glass ends, in which he intends to sail from

Ocean side to San Monica. He has an incan-

descent light on top, run by a storage battery,
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which will burn at night as a warning signal.

This is a reckless trip. Fricnils arc endeavoring

to dissuade him. but he insists on carrying out

his purpose. He will start on the ;5th inst.

(udgment in favor of the plaintiff, but without

costs, was granted on the 22i\ by Judge Reardon

in the case of the Western I'nion Telegraph Co.

against the Pacific Coast Electrical Construction

Co., submitted on the same testimony as was ad-

duced on the motion for a temporary injunction.

The action was to enjoin the defendant from
erecting electric light poles anil lines in Oaklanil

o[i Uroadway. on the same side of the street

where the plaintiff had erected its poles and
lines, and in such pro.\imity as to seriously inter-

fere with the telegraph company's wires in the

transmission of messages.

The building of the new Hotel Rubidou.K- at

Riverside, Cal., was begun July 25th. This will

be the largest hotel in Southern California, ex-

cepting the Coronado. it will have all the latest

electric improvements, such as annunciators,

thermostat fire alarms and return calls; also

1,200 incandescent lights, which will be run by
water power. It is expected that the house will

be open to the public January ist, 18SS.

Virginia City, Nev., with a population of

12,000, wants electric lights.

The citizens of San Diego, Cal., say they must
have a fire alarm sj-stem before the year is up.

Hecht Bros., the wholesale boot and shoe mer-

chants of San Francisco, are going to build a

most thoroughly equipped and expensive manu-
facturing building on' Valencia street near the

terminus. It is to be lighted by glow lamps.

All the small machines are to be run by an electric

motor. When complete the building will cost

not less than §100,000.

The California Electric Light Co. have con-

solidated with the California Telephone Co., and
put in a new set of poles the full length of Mar-
ket street and other places throughout the city.

This looks bad for underground systems as each

of these companies has a .franchise for under-

ground conduits in San Francisco.

There is trouble brewing in the San Francisco

fire alarm and police telegraph sj'stem. Alfred

Clark, jr., an operator in the fire alarm and police

telegraph office, it is said, has been allowed to

make the proper work of that office secondary to

his own interests. He has four hundred or

more gongs, so it is alleged, rented to fireman

and others, which bring him in a revenue of about

$1,000 a month. He has not gained the consent
of the supervisors to use the city's wire, poles

and batteries. S. .

Detiolt's Budget.

Detroit, Mich., July 30.—The underground
question has again come to the front. The city

authorities having determined to enforce the un-

derground ordinance, took the initiative step

July 27th, compelling the Brush Electric Li.ght

Co., under penalty, to stop further construction.

The company complied, but next day appeared
in court and asked that a day be fixed to hear a

motion for an injunction restraining the city and
board of public works from interfering with the

work of erecting poles and wires w-ithin a radius

of one mile from the city hall, and from attempt-
ing to take down any poles erected, or to be
erected, within the radius mentioned.

July 25th, the board of public works resolved

that all telephone, telegraph and electric light

wires in process of construction or extension, be
taken down and removed, and under penalty
forbidding the Brush company from connecting
its wires with its new works—two miles from the
city hall—with the system of wires and poles in

the city. The board of public works claims to

act under a resolution of the board of aldermen,
adopted November 24th, 1SS5, and by the same
resolution concurred in by the council on Novem-
ber 27th, 1SS5, requiring the Brush company to

be notified and directed to remove and perman-
ently place underground after January ist, r886,

all wires within a radius of one-half-mile from the

city hall, and all wires beyond the half-mile radi-

us within one year from January ist, 1886. This
resolution purports to have been adopted in ac-

cordance with an ordinance relative to the re-

moval of telegraph wires approved January loth,

1882. The Brush company allege that the last

ordinance which has been adopted under a reso-

lution 01 the council is applicable only to tele-

graph companies wires, and the resolution last

adopted is unauthorized and void so far as it at-

tempts to apply to the Brush company: that the
ordinance grants the right to the Brush company
to erect poles, etc., in the streets; that the com-
pany is required to remove its poles and place its

wires underground whenever the training of

wires underground is deemed by the council to

be practicable and as yet the common council
has passed no such resolution. The company
also sets forth that within a one mile radius of the

city liall its conducting wires aggregated 200
miles in length and have cost the company ,S40,-
000; that the poles sustaining the wires have
cost §10,500 and that the conducting wires can
under no circumstances be used under ground,
and the disuse of these would result in a loss of

material alone to the company of over §50,000;
that so far no successful sy.steni has been de-
vised by which the arc current c:an be carried

under ground; that to put the wires within a ra-

dius of one mile from the city hall under ground
would cost §500,000, which expense it is unwill-

ing to incur for an experiment, unless obliged to

do so. Thursd.ay next has been fixed for hearing
the motion. Both the Brush company and the

city authorities are anxious to bring the matter
to a final conclusion.

The board of aldermen has concurred in the

resolution of the lower house, awarding the pub-
lic lighting contract to the Brush company. The
contract runs for three vears. C.

Indianapolis Items.
L\l)i.\NAP0i,is, July 31.—By the bursting of

a flue in the boiler at the Brush electric lighting

station here Friday evening last they were com-
pelled to shutdown, leaving those who depended
on them for light in the dark. Repairs were im-

mediately begun and the works were in running
order again last night.

Charles Reitz, manufacturing electrician, re-

ports business very good. He is now making a

specialty of medical cabinets and is turning out

some fine work. While your correspondent was
at his place he was shown a cabinet made by him
for a Philadelphia medical college in 1876, and
which was exhibited at the Centennial exposi-

tion. The machine has been purchased by the

surgical institute here and turned over to Mr.
Reitz to overhaul and put in working order.

Charles Reitz, jr., has left his father's establish-

ment and branched out for himself in the electro-

plating business. He has all the work he can do.

Among the new enterprises under way here is

the new Union railway passenger station, the

main building of which is 150 feet square, three

stories high, the passenger sheds to be two
squares long. The whole is to be lighted by
electricity.

From present indications it is more than likely

that the new street railway line to be constructed

from Haughville to Woodruff place will use

horses instead of electricity as was first intended.

The promoters claim the line will be built in such

manner that a change to electric motors can be

made at a small cost.

The police commissioners of this city have for

some time past had in view a plan for a

telephone system. The idea is to divide the

city into three districts, each to be in charge of

a sergeant with a telephone station in direct com-
munication with 'the station house. In addition

to this there will be put up as soon as arrange-

ments can be made, about a dozen other tele-

phones in different parts of the city to be con-

nected with station house where an exchange
will be established. Under the present arrange-

ment the police have to depend on telephones at

the fire engine houses and valuable time is lost in

many cases where a patrol wagon or more help

is necessary on short notice. M.

Cincinnati Chat.
Cincinnati, July 31.—While all our neigh-

boring cities and towns have been alive electri-

cally, Cincinnati has by no means been sleeping,

as everything indicates. We are soon to have in

operation an electric railway running to one of

the beautiful suburbs for which this city is noted.

The cable road has the lead among the subur-

ban roads at present, but some of the more wide

awake and enterprising capitalists could not rest

until they had the latest, hence a company was
formed, calling themselves The Cincinnati Elec-

tric Railway Co., and work will be commenced
at once Your correspondent was not informed
what .system will be used, but a committee will

be appointed to investigate the different systems
now in use, and, as is customary with the Cincin-

natians, nothing but the best will do.

.\ call at the Brush Electric Light Co. found
them hard at work fitting up and trying to get

things in shape after the recent fire. L. H.
W'eisledder, as superintendent, has proved to be
the right man in the right place, as was shown by
the short space of time in which he got things in

working order. A\"hile they are cramped for

room in their present office, they expect to have
everything complete in a short time.

The Standartl Electrical Co., pioneers in their

line here, report trade better than for some time
past, and the same good news comes from other

firms in the same branch of industry. The trade

in electrical supplies is as yet in its infancy in

this city, but it promises to be in that, as every
thing else, among the first.

.\t the representation of "Rome under Nero,"
which will take place in this city, commencing
August I St, no pains have been spared to make
it more successful than any previous eft'ort of the

order. The campus has been greatly improved
since last year, and seats for 12,000 people have
been provided. A special plant has been erected,

and the stage hall and all will be lighted by elec-

tric light, using in all about 200 sixteen candle
power lamps. M.

Pittsburgh Notes.
Pittsburgh, July 27. — One of the late in-

teresting features in electric lighting is the pro-

gress made by the Allegheny County Light com-
pany in putting down their underground system.

They are now at work and are pushing it as

rapidly as possible. This company is also doing
a large motor business, having some forty motors
of various sizes, from an eighth up to a fifteen

horse power in service.

A visit to the Westinghouse Electric Co. dis-

closed the fact that they are crowded with work
and running overtime
The Daft Electric railway on the south side,

Pittsburgh, is progressing very slowly and it will

be some weeks before the road will be ready to

be operated. G.

Telephone Stock Quotations
Col. S. G. Lynch, broker, 146 La Salle street,

Chicago, furnishes the following quotations on
some of his specialties in telephone stocks:

ChiciRO 385 400
Central Union __ 45 46
Michigan 76 77
Great Southern 30 33
Colorado 20 22

Roc'Ky Mountain Bell 40 45
Cumberland So S5

Wisconsin -- 105 107

Bell of Mo. _._ -- 155 157
Iowa Union 25 27

Personal Paragraphs.

Dr. O. B. Bird, of Los Angeles, Cal., while on
his way east last week, gave the Western Elec-
trician a call.

H. P. BoUes, of Aberdeen, Dak., was in the

city recently investigating the merits of diller-

ent electric lighting systems.

T. O. Terhune, general superintendent of

machinery at the inter-state industrial exposition

to be held in Chicago in the fall, is making
arrangements to have the building lighted by the

electric light.

Inadvertently, a statement that would create a

wrong impression as to the residence of Col. Geo.

L. Beetle appeared in a recent number of the

Western Electrician. The genial colonel, in

a casual chat with a representative, corrected the

error and humorously explained that he resides

in New York, lives in Chicago, and his place of

business is anywhere in the United States.

W. H. McKinlock, secretary of the Central

Electric company, Chicago, has returned from a

successful western trip. He reports business

very brisk.

Wm. D. MacQuesten, general manager of the

Western Electric Construction company, of St.

Louis and Kansas City, was in Chicago the early

part of the week on business.
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NEW ENTERPRISES.
Judge Creighton, of Springfield, III., is about

to build a $5,000 residence.

Marshalltown, la., is to have a new opera

house that will cost $25,000. It will be owned
by a stock company. Dr. W. B. Kibby is chair-

man of the building committee.

At Dallas, Tex., a new cotton mill is to be

built by the Dallas Cotton & Woolen mill com-
pany. About f100,000 will be expended. S. M.
Blake is president of the company.

G. T. Bear is about to erect a residence to cost

$6,000 at Kansas City, Mo. It will be fitted

with electric appliances.

At Rockford, 111., A. W. Keeney is to build a

large mill for the manufacture of paper.

The new court house at Findlay, Hancock
county, O., will cost about $100,000.

Fort Smith, Sebastian county, Ark., is also to

have a new court house at a cost of $50,000.

Wier, Hogg, & Byram of Kansas City, Mo.,

are the architects. At the same place a United
States building for the accommodation of the

United States court and post-office is to be
erected. For the purpose $100,000 has been
appropriated. The building will be lighted by
the electric light.

At Stillwater, Minn, the C. M. &: St. P. and C.

St. P. M, & Omaha railroads are to build a union

depot at a cost $140,000.

The Grand Opera House company of Fort

Smith, Ark., will lay out $50,000 on a new opera

house.

The Union Boiler works of Cleveland, O., will

expend about $100,000 on a boiler works plant

at Findlay, O.

Dallas, Tex., will expend $50,000 on a city

hall and the Dallas club of the same place will

lay out an equal amount on a club house.

A new hotel to cost $125,000 is to be built in

Birmingham, Ala., by the Third avenue Hotel

company.

J. C. Hubinger, of Keokuk, Iowa, is about to

build a $12,000 residence which will be equipped
with electric appliances and all modern conven-
iences.

The Ohio Coil & Cable Chain works company
will erect a factory at Findlay, O., at a cost of

$125,000.
A stock company is interested in a new opera

house to cost $12,000, to be erected at Helena,

Ark. B! J. Bartlett of Little Rock, Ark., is the

architect.

J. J. & G. G. Vintrue of Findlay, O., will erect

machine works at Findlay, O., at a cost of

THE ELECTRIC MOTOR.
An electric railway is projected for Karlsbad,

and a concession for this undertaking has already

been obtained by a company from the minister

of commerce.
The experiments made bj' the Union Electric

company at Lykens coal mine, near Wilkesbarre,

Penn,, have been very successful. The loaded
and empty coal cars in the mines are now pro-

pelled by electric motor instead of the old time

mule or locomotive. Intelligent miners say that

the use of electricity will thoroughly revolution-

ize mining in this country.

Among the companies recently incorporated

in Illinois is the Union Passenger Railway com-
pany, of Chicago; capital stock, $1,000,000; to

construct, maintain, and operate a horse, cable,

electric, or steam railway, in tjie county of Cook;
incorporators, James C. Page, Volna Parker,

Sherman and Frank F. Douglass.

At a meeting of the common council of

Rochester, N.Y., Tuesday evening, July 26th, a

legal representative of the Rochester City

Brighton Street Railway company announced
that at the next meeting the company he ap-

peared for would apply for permission to oper-

ate its existing lines as far as practicable, as well

as those to be constructed hereafter, by the elec-

tric motor.

THE ELECTRIC LIGHT.
The town of Brussels in Belgium, has given

the electric lighting of the Theatre de la Mannaie
to Messrs. Gerard & Co., the contract being for

;^4,88o if the work is successfully accomplished.

The contractors are to light the theatre with 250
16 candle power glow lamps, the current being

produced at the municipal gas works about two
miles distant, and being transmitted by means
of Gerard's patent apparatus. At the theatre

itself there will be a battery of ninety accumula-
tors, capable of feeding the lamps, in case of

accident, for five hours. Gadot's cells will prob-

ably be employed. In case of failure the con-

tractors undertake to remove the entire installa-

tion without recompense. The lighting is to be
ready by October loth, and the installation is to

be guaranteed up to the ist January, i88g.

At Antwerp the Grand theatre and the Theatre
Flamaud are to be lighted by electricity next

season.

At the Schaerbeck-Brussels station, the re-

ceipts for the eight arc lamps which light the

shunting yard amount to ^^720 this year. The
railway management consider that the greater

security and freedom from accidents afforded by
the use of this light have resulted in a saving of

;^8,ooo. At the Grand Place de Brussels the

two arcs have brought in ^£'304, while the pay-

ment for lighting the Hotel de Ville has been

^56°-
Geo. M. Pullman, president of the Pullman

Palace Car company proposes to introduce in

this country the system now in vogue on one or

two of the English railroads of storing electricity

for the lighting of the cars from the friction of

the car wheels. He has brought an expert over
who will soon set to work on the series of experi-

ments at the car shops at Pullman.

The Chicago Arc Light & Power Co. has
removed its office temporarily to the building,

corner Washington and Market streets, where
preparations are making for the establishment of

its electric lighting plant permanently. The
room at present devoted to the office will shortly

be taken up by dynamos and the office be driven

to seek other quarters.

Messrs. Siemens &: Halske will probably install

a central electric lighting station at Graz. The
central station at Salzburg and a great portion of

the distributing plant are already finished, and it

is expected that regular work will begin in Au-
gust. The first trial run of the central electric

light station in the Schenkenstrasse, in Vienna,
was made with perfect success a few days ago.

When this installation is in regular work it will

bring up the total number of glow lamps run-

ning in Vienna and suburbs to 32,000.

The Compagnie Francaise d' Eclairage Elec-
trique, have just inaugurated their station

Drouot, the first central station for the supply of

electricity erected in the heart of Paris. The
present capacity is reckoned for 1500 lamps fixed,

and the current is supplied by four compound
wound Gramme machines, the distribution being
on the three wire system for 100 volts Swan
lamps of 10, 16 and 32 candle power. The pres-

sure will be kept on the mains night and day,

and a battery of r2o accumulators has been pro-

vided, in order that the machinery need not be
kept running continuously. The Cauderay me-
ters are employed, and the consumers will be
charged according to the number of ampere-
hours supplied. Motive power at the station is

derived from two steam engines.

The Anglo-American Brush corporation, of

Vienna, have taken the management of a local

firm trading hitherto under the name of Kreme-
netzky Mayer & Co., and are very busy with
private installations over a district extending
from Trieste to Gorz, Styria, Nether Austria,

Moravia and Bohemia. The firm are also doing
some work in Russia. The electric light is rapid-

ly being introduced in factories situated in Gab-
lonz, Reichenberg, and other small towns in the

north-eastern part of Bohemia. As regards cen-

tral station lighting in large towns, very slow
progress is being made.

The Beloit Electric Light and Telephone com-
pany, of Beloit, Kan., at a recent meeting of the

city council of that place were given the exclu-

sive right and franchise to establish, construct,

maintain and operate an electric light plant and
system in the said city of Beloit, for the purpose
of lighting the streets, avenues, alleys, places of

public travel, traffic, use and resort within the

said city of Beloit, and for furnishing light for

lighting public and private buildings, markets,
places of business, hotels, boarding houses and

dwelling houses, and such use of the streets and
public grounds as may be necessary to construct

and operate the plant, in accordance with condi-
tions expressed in the ordinance. The company
was also granted a franchise of similar nature to

operate a telephone system. The electric lights

are to be burning before January ist next, and
the telephone system to be in operation within a
year.

THE TELEPHONE.
A Philadelphia syndicate is to introduce the

telephone into China. The decree giving the

syndicate the exclusive right to establish and
operate lines in the Chinese empire was signed

by the Chinese government a few days ago. The
syndicate is headed by Wharton Barker and Li

Hung Chang, the Chinese viceroy. The nego-
tiations were transacted by Count Mitkiewicz,. a

Russian nobleman. The Chinese government
takes one-half the stock of the company estab-

lished by the decree. Work on the lines will be
begun at once. The scheme embraces
long distance communications between China's

principal cities as well as local service.

A New York legislative committee is investi-

gating the affairs of the various telephone com-
panies of that state. The Central New York
Telephone company, which has a capital of half

a million and operates r,4oo telephones in

Oneida, Onondaga, Madison, Lewis, Jefferson,

St. Lawrence, Otsego, Herkimer, Hamilton,
Delaware and Chenango counties, showed that

since its organization it has paid dividends aver-

aging 2 per cent, a year and placed $70,000 of

its earnings in the construction account.

Wra. Hubbard, of Elgin, 111., has resigned

from the position of manager of the telephone

exchanges. He will continue his general elec-

trical business.

A dispatch from South Bend, Ind., says: " The
common council of this city at its session this

evening unanimousl)' voted to have the Central

Union Telephone wires and poles taken out of

the city by Aug. 10 next. The cause was a de-

mand of the telephone company that the sub-

scribers sign contracts for a toll system which
would cost more than the state law allows for

rental, which is regarded as an evasion of the

law. I'Ver 160 of the subscribers refused and
ordered their telephones out. There are now
only about forty of the Bell telephones left in

use."

Two years ago last month the law fixing

the rental charges for a single telephone at $36
per annum went into effect in Indiana. Since

then the telephone company has been operating

at a positive loss in many places in that state.

The legal advisers of the company were appealed
to to devise some plan whereby the telephone

company could observe the requirements of the

law and get secure rental enough to enable them
to do business— if not on a paying basis at least

not at a loss. The toll system was devised, and
in a friendly spirit was presented the subscribers

of the South Bend exchange. There was no de-

mand. The telephone company showed that

it had observed the law and had lost money and
stated that it could not do business any longer"

on that basis.

Experiments with electricity are often amusing.
Sometimes they are expensive. Here is an ex-

ample: One of the attendants in the central

telephone office at El Paso, Tex., is Miss Belle

Hepburn. Paul Keating, ex-mayor of El Paso,

is proprietor of a saloon opposite the central tele-

phone office. He had two rings hung from the

awning in front of- his house, and at just the

height to tempt one to "try his muscle" by
drawing himself up by them. Two invisible

wires from the telephone office connected with

the rings. When a man would come around the

saloon he would be invited to seize the rings and
draw himself up when the young ladies in the

telephone office would turn on a current and
charge the subject with electricity to such a degree
that it would be impossible for him to let go until

released by turning off the current. One day a

man named Robbins was inveigled into takeing
hold of the rings, when the charming Miss Hep-
burn turned on the current and fastened him to

the rings. When he was released he had to treat

the crowd in Keating's saloon. Robbins was-so
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severely sliockeil that he was laid iip for a month
or more, and he brought suit for §20,000. It

bids fair to be a costly joke.

The New Orleans correspondent of the Chi-

cago Tribune says : "Once every week the musi-

cal band of the Continental Guards gives a con-

cert in Lafayette square, Frank L. Howard, a

generous and wealthy citizen, paying the e.'C-

penses. On music nights the .square is crowded
with women and children. Not to be outdone,

the manager of the telephone company has fi.xed

instruments over the music platform, and when
the band plays he switches on his instruments so

that music is heard not only in hundreds of city

residences, but on plantations up and down the

river and hundreds of miles in the interior."

The Toronto Globe of a recent date says

:

" The city clerk has received a letter from G. R.

R. Cockburn, M. P., stating that the minister of

public works has assured him that the petition of

the Toronto city council to compel all telephone,

telegraph and other companies to laj' their wires

underground was passed to the council, and that

after due examination an order in council on the

subject was passed, which will be at once trans-

mitted to the proper authorities. No legislation

on the question can be passed this session, the

letter states, especially in view of the fact that

there has been little or no demand made to the

government on this subject, and that the city

itself must surely possess the power to deal with

the matter."

THE TELEGRAPH.
Assistant-Secretary Thompson and Superin-

tendent Kimball of the life saving service, trea-

sury department, have begun an extended tour

of inspection of the custom houses and life sav-

ing stations along the Canadian frontier. While
on this tour they will also look into the feasibil-

ity of establishing a telegraph system in connec-
tion with life saving stations, as authorized by
congress.

A singular grievance suffered at the hands of

the Western Union Telegraph company by a

number of young ladies has brought forth a law-

suit for damages. It appears from the papers
filed in court at Topeka, that sixteen young
ladies sue the Western Union Telegraph com-
pany for $300 damages each. The complaint
states that owing to the failure on the part of

the company to deliver a message, which was to

have been sent from Valley Falls to Nortonville

in February last, the young ladies were obliged
to walk eight miles to reach the village of Per-

due, where they were to give an entertainment
for the benefit of their church. They were lost

and wandered around over the prairie from six

o'clock in the evening until two o'clock the next
morning. Each suit is separate but they will all

be tried together.

It is said that the longest span of wire in the

world is used for a telegraph line in India, over
the river Kistnan, between Bezorah and Sectyna-
Grum. It is more than 6,000 feet in length, and
1,200 feet high.

By the crossing of two telegraph wires sparks
were produced which set fire to a telegraph pole
in John street, opposite the Western Union
building, in New York, recently. There were
about 150 wires hung on the pole. An alarm of

fire was sounded, and soon engines arrived and
the pole was saved. The flames were near the

top, and it was with some difficulty that water
could be raised to such a height; but at last the
effort was successful and the flames were over-

come.
There is some talk of extending the Baltimore

& Ohio telegraph line to Shreveport, La.
There are a score of men in New York who

are paid as much for their services each year as

the president of the United States. Forty thou-
sand dollars a year is a very tidy salary. There
are hundreds of men who get $25,000 a year
salary, and the number who get from $10,000 to

$20,000 is legion. Very ordinary men get from
$5,000 to $8,000 a year, or as much as a cabinet
officer. Dr. Norvin Green, president of the
Western Union Telegraph company, is paid

$50,000. So is Chauncey M. Depew, president
of the New York Central railroad. Richard M.
McCurdy, president of the Mutual Life Insur-
ance company, gets a like amount. John Hoey,
president of the Adams Express company, fares

eciually as well. President Henry B. Hyde, of
the Equitable Life Insurance company, is also in

the list. George G. W'illiams, president of the
Chemical National bank, the richest banking in-

stitution in America, with nearly $5,000,000 of
surplus, $20,000,000 average deposits, is paid a
salary of $25,000 yearly. President Potts, of Park
bank, and President Tappan, of the Gallatin
National bank, receive a like sum each twelve
months.

Recently the telegraph operator of the Santa
Fe railroad at Pendleton noticed the suspicious
actions of eight strange men who were loitering
about the station, and suspecting that a train
robbery was planned, wired a train dispatcher at
Temple just in time to stop the Kansas City
through express at that point. An armed posse
was taken aboard, and the train proceeded north-
ward. Half-way between Pendleton and Temple
an obstruction was encountered, and no sooner
had the train stopped than six men attempted to
board it. The posse opened fire, and one of the
would-be robbers fell. The others, taking their

wounded icompanion, hurriedly fled to the woods.

Miscellaneous Notes.
An official order has been issued by the Chi-

cago & Northwestern railway company requiring
superintendents, train-dispatchers, conductors,
firemen and yardmasters to have their watches
examined every three months as to quality and
condition. The order took effect August ist, and
a certificate of examination, signed by examiners
appointed for that purpose, will be required.
The order stipulates that all watches must be
fifteen jeweled, patent -regulator, adjusted to

heat and cold and protected with the anti-mag-
netic shield.

A jeweler in Lynn, Mass., has been arrested
charged with a novel crime. It is alleged that
he has stolen large quantities of electricity from
the local telephone exchange. It seems, as the
dispatches state, that the jeweler had obtained
some telephones formerly used by a local in-

ventor and had run an independent exchange of

his own, tapping the wires of the regular ex-
change for his supply of electricity. The ac-
cused denies running an independent exchange
but admits that he tapped the wires of the tele-

phone company.
An attempt is being made to form a national

association of water gas engineers and superin-
tendents. Pending a permanent organization,
E. C. Brown, 333 Walnut street, Philadelphia,

Pa., has consented to act as temporary secretary.

"As the electric light came to break the power
of exclusive gas franchises so the artesian well has
come to render our citizens independent of ex-

clusive water rights," concludes the New Orleans
Picayune after congratulating the citizens of that

place on the prospect of an abundance of pure
water from artesian wells instead of the muddy
stuff by virtue of fluidity denominated water and
supplied from the Mississippi river by a water
company holding exclusive privileges.

Manager Daniel Frohman of the Lyceum
theatre. New York, and E. H. Sothern, his young
star do not believe in the tradition that the aver-

age messenger boy is as slow as a snail, and de-

termined on a novel plan to test a boy's capa-
bilities. They have sent a messenger to London
to carry congratulatory letters to Madison Mor-
ton and Robert Reece the surviving authors of

"The Highest Bidder" and also souvenirs to En-
glish resident and American visiting actors and
actresses. The messenger is to deliver each of

these personally, get his ticket signed, and then
return home at once, just as he would do in district

telegraph service at home. The boy selected

was not over fourteen years old. He was given

a new uniform and something extra to keep him
from loitering on the way—probably on the

ocean voyage. Mr. F'rohman is now willing to

wager that the messenger boy will do the work
assigned him, that he will not get run over or

drowned, and that he will arrive home just as

quickly as any one else under the circumstances.

During a thunderstorm at Hazelton, Pa., light-

ning struck a penknife in the hands of High
Sherift' Zierdt, who was bathing in a tub. When
he recovered consciousness he found nothing but
small splinters of the tub he had been bathing

in, and the water it contained Was equally dis-

tributed over the floor, as if done with a mop in

the hands of a scrub-woman The metal in the
knife was melted. No other evidence that the
lightning had entered the room could be found.
The Pacific Julien Electric Company has filed

articles of incorporation to engage in the busi-
ness of electricians at San Francisco; to build,
buy, lease, acquire and deal in any and all in-

ventions, improvements of every nature and all

kinds of appliances connected with electricity in

any and all its forms. The period of the corpora-
tion's existence is fifty years, and the directors
are: Irwin C. Stump, James H. Dobinson, H. B.
Land of Oakland, E. W. Lesser of Sausahto and
Fred M. Pickering. The capital stock is $1,-
000,000, divided into 10,000 shares of $100 each.

There was a total of 270 fire alarms in Chicago
last month—an average of a little less than nine
a day.

"Bob" Watson, who as manager of the American
district messenger service in Detroit trained the
boys down from a lo-minute gait to a 2:20 trot,

has established a similar service in East Saginaw.
" Bob's " call boxes give subscribers a choice of
ten calls by signal, the boxes ordinarily in use
giving but four. A night watch signal system is

contemplated, similar to that in vogue in Detroit
and other large cities. The service already has

75 subscribers. It is owned by a stock company.
S. Pitt, of Sutton, Surrey, England, has in-

vented an electro-dynamometer for registering
the number of watts. It consists of two annular
bobbins, one pivoted or suspended inside the
other. The outer bobbin is fixed, and is com-
posed of two parallel and similar coils of metal
ribbon or tape. The inner bobbin is wound with
fine wire, having a resistance of about one thou-
sand ohms, and forms a shunt on the main cir-

cuit. The indicating needle, which is attached
to the pivot of the moving coil, oscillates over a
scale secured to a movable frame, and has at-

tached to its extremity a piece of bronze which
comes in contact with the teeth on the cylinder
as the latter rotates, and lifts the movable frame,
and this actuates a ratchet wheel which controls
the train of wheels in the registering device.
The toothed cylinder making one turn a minute
is rotated by clock work driven by an electro-

motor composed of four fixed bobbins and a
rotating armature.

Business Mention.

The Schultz Belting Co. have taken orders
recently for belting two large oil mills in the
south, and also an electric light plant in Pitts-

burgh. The company has ordered a large power
belt press 62 inches wide, and can now make
belts of that width.

The Edison Electric Illuminating company
of Rochester, N. Y., has found it necessary to

increase its facilities, and has awarded the Wood-
bury Engine company of the same city a con-
tract for furnishing two tubular boilers of 150
horse-power each, one of the company's new
high speed automatic cut-off engines, of sixteen

inches bore and twenty inches stroke, which can
be run at a speed of 200 revolutions per minute,
and one of its girder style of side-valve engines,

of sixteen inches bore and twenty-four inches

stroke, having a speed of 150 revolutions per
minute. The latter engine is to be regulated by
a Judson governor. Each engine can easily

afford 150 horse-power. The high speed engine
mentioned is to be of the style described and
illustrated in the first number of the Western
Electrician. This engine is remarkable for its

close regulation, and hence is well adapted to

electric light plants.

Edw. P. Allis & Co., of Milwaukee, Wis., have
just issued a neat illustrated catalogue of a handy
size, showing pulleys, gearing and hangers of

their manufacture. In addition, the catalogue
contains much valuable information in the form
of tables that are very convenient for reference.

The cable department of the Western Electric

company, Chicago, is crowded with work. Last
week 5,600 feet of iio-wire cable to be laid in

New York in the 6th avenue conduit, between 39th
and 58th streets, was completed. This is a du-
plicate of one of the cables laid there last winter.

Work has been begun on 200-wire underground
cables for the Chicago Telephone Co., aggregat-

ing about 500 miles of wire. These cables are

to be drawn into the iron pipes recently laid

from LaSalle street through Calhoun place to
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their new building corner of Franklin and Wash-
ington streets. Orders have also been received

from the New England Co. for about three miles

of 50 and loo-wire cables to go under ground in

Boston. One of these, 100 wires, 7,200 feet in

length, will have probably the lo^vest static capa-

city of any telephone cable ever made. The
core containing 100 No. 18 conductors is to be

one and one-half inches in diameter, the ordin-

aiy size being about one inch.

Attorney F. C. McMillin, of Cleveland, has

been appointed receiver of the United Carbon
companies.

The Schenectady Gas Light company, of

Schenectady, N. Y., have ordered, through C. L.

Levey, of 61 Broadway, New York, another 35-

light plant of the American system of arc lights.

The Gas Lighting Co. of Stevens' Point, Wis
,

has ordered a 60-light arc plant of the Western

Electric Co., of Chicago.

The Electrical Supply Co., Chicago, have the

agency for the standard carbons, manufactured

at Cleveland, Ohio, and will keep a large stock

of all kinds and sizes.

The Edison company, of Oskaloosa, have

taken a contract for lighting the city by the Edi-

son system, and will use 167 lamps ; those in the

central portion of the place will be 32 candle

pt>wer and those in the outskirts 16 candle power.

These lamps replace arc lights and gas. Edison
incandescent lamps will be used exclusively.

The street system is to be installed by Leonard
& Izard, of Chicago. The same firm is install-

ing a plant of 100 lamps for the Edison company
at St. Mary's seminary at Faribault, Minn.

The Jarvis Engineering company's western

office, 81 Lake street, Chicago, has sold in the

week past twenty-three Jarvis patent furnaces to

parties in St, Paul and Minneapolis. One order

was for eleven furnaces and the remainder of the

total was made up of orders for one or two
furnaces.

The Pittsburg Carbon Co., Lim., of Pittsburg,

Pa., has sold its plant and entire business to the

Faraday Carbon Co., of the same city. Addi-

tional capital has been put in and the plant has

been enlarged. The business will be run under

the same management as formerly.

The Heisler system of long distance incan-

descent lighting at St. Louis is giving eminent

satisfaction. The central station is located at

Second and Gratiot avenues, and some of the

lights are on circuits ten or twelve miles long; yet

it is noticeable that two lamps of equal candle

power, one in the station and the other a half

dozen miles away, possess a wonderful uniformity

in brilliance of illumination.

The Tribune of this city, slow, conservative but

sure in commercial matters, said on Tuesday last,

" Many of the shrewdest and best business men
in other branches of trade and manufacture, as

well as the principal capitalists of the money

centers, I find are investing largely in electric

manufacturing. Numbers of those who were

pioneers in the business from honest convictions

of its importance or clear foresight of its future

have grown suddenly rich through it. Notable

are the cases of Thomas A. Edison, Brush, of the

Brush company; Goff, of the American company;
Gilbert, of the Boston, and scores of their asso-

ciates. All of those named began in the business

as poor men and all are now known to be wealthy.

I am told that Goff, of the American company,

holds more stock in different electrical enterprises

in various parts of the country than any other

man in the United States. His surroundings in

the new Telephone building, at 18 Cortlandt

street, certainly indicate great prosperity. Goff

deserves success, for he has been among the

boldest, most untiring and most enthusiastic

worker in the new business. His income from

the electric light business is estimated at not less

than $75,000 a year. I have little doubt that

when Goff's favorite policy of combining gas and

electric lighting is finally accepted by all the

companies, gas and electric light securities will be

ranked as among the most popular and best pay-

ing of investments." Just why the Trihune

should have omitted the names of such other

successful men who have made or are making
millions out of electric lighting as Theodore N.

Vail, Dr. Alexander Bell, Hubbell Westinghouse
and others I cannot understand, says the New
York correspondent of the Chicago Herald.

(Jovernor Gordon, of Georgia, and ex-Governor

Charles Foster, of Ohio, are two of the new inves-

tors in this particular line ; they are in the Amer-
ican Electric company, of this city. Over one

hundred gas companies have adopted the system

suggested by this company, which combines gas

and electric lighting from a common plant.

Electrical Patents.

IssuedJuly 26th, 1SS7.

367,042. Acoustic Telegraph. John H. Irwin,

Philadelphia, Pa. The invention relates to

carbon telephone transmitters. The induc-

tion coil and electrodes are included in the

same case. Two diaphragms are shown with

an air space between them. The outer one

carries the carbon electrode and the other,

carrying the metallic electrode, .serves as the

contact spring.

367,069. Electric Locomotive. Edward S.

Shaw, Cambridge, Mass. The invention re-

lates to the mechanical connection of the

electro-motor with the driving wheels of a

bogie or pivoted truck. The motor is placed

above the floor, and the power applied uni-

formly to all the driving wheels, leaving them
free to move vertically in their spring bear-

ings.

367,080. Armature for Dynamo Electric Ma-

chine. Merle J. Wightman and Oscar Urban,
Hartford, Conn. The coils of a drum arma-
ture are shown separated at the ends, to form
air spaces for ventilation

367.081. Dash-Pots for Arc Lamps. Merle J.

Wightman and Hermann Lemp, Hartford,

Conn.

367.082. Switch and Automatic Cut-Out. Merle

J. Wightman and Hermann Lemp, Hartford,

Conn. This switch is operated by an electro-

magnet included in a shunt around a group
of lamps. The novelty consists in the lever

mechanism.

367,164. Insulator. Henry K. Ruger, Bay St.

Louis, Miss.

367,205. Electric-Test System. Joseph W.
Frost, Rochester, N. Y. The invention is

shown in connection with a closed system of

fire alarm circuits. By means of switches the

inspector may test the circuits and apparatus.

367,219. System of Telephonic-Intercommuni-
cation. John A. McCoy, Medford, Mass.

An indicator at each subscriber's station work-
ing in unison with a dial at the central sta-

tion shows when connection can be made
with any particular line. The s)'stem is de-

signed for exchanges too small to support an

operator.

367,241. Means for Connecting Engines and
Dynamos. Adolphus W. Schleicher, Phila-

delphia, Pa.

367,244. Apparatus for Applying the Expansive
Power of Heat. William C. Shaffer, Chicago,

111. The invention may be used for the pur-

pose of closing or opening an electric fire

alarm circuit.

367,270. Electrically Actuated Vibrator. Frank
B. Colman, New York, N. Y. The tension

of the vibrator is adjusted by a yielding ten-

sion device.

367,294. Galvanic Battery. Henry I. Harris,

Islington, Middlesex, England. The inven-

tion relates to sealing batteries of the Bunsen
type. As such batteries must not be sealed,

when in use, the utility of the invention is

not apparent.

367,323. Fire Extinguisher. Charles H. Shaffer,

Rockford, 111.

367,332. Means for Individually Controlling a

number of Devices by Electricity. Channing
Baxter, Brooklyn, N. Y. The invention con-
sists in controlling a series of devices indi-

vidually by different combinations of electro-

magnets in pairs. Five electro-magnets may
thus control ten annunciator drops.

367,341. Electric Smelling Bottle. Lloyd B.

Fuller, Chicago, 111.

367,348. Lightning-Rod Brace. L. Lavake
Mast, West Milton, Ohio.

367,350. Apparatus for Extinguishing Fires on
Railroad Trains. James F. McLaughlin,
Philadelphia, Pa.

WANTED: A first-class

man competent to take
charge of th.e mamifactnre
of Electrical Bells, An-
nunciators, Physician's
Batteries, etc. G-ive ex-
perience, reference and
salary expected. Address:

Archer Llectric Mfg. Co.,

WICHITA, KAS.

SUBSCRIBE
FOK THE

U/<^5t(^r9E^I<^(;tri(:ia9

$2 A YEAR $2
The ouly Electrical .Journal in the West.

WESTERN ELECTRICIAN,

No. 6 Lakeside Building.

CHICAGO, ILL.

HAZAZEE&STANLEY GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALER IN

Electrical Securities.

EXPLOITER OF

Electrical Inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET, CHICAGO, ILL.

Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

Automatic Engines "^^ |
BOILERS, ETC.

Complete Power Plants Furnished
and Erected.

Send for Catalogue.
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DETROIT ELECTRICAL WORKS,
MANUFACTURERS OF

Fleetrie ^upplie5

INCLUDING

Medical Batteries, Skeleton, Iron and Box
Bells, Burglar Alarms, Hotel and House
Annunciators, Fire Alarm Boxes, Pins
and Brackets, Insulated, Magnet.Tele-
phone and Electric Light Wire.

BUILDERS OF

pishefs Qlectric

AND ALL APPLIANCES FOR CITY AND SUBURBAN

CXRIC RJLIL-HTAYS.

General Offices and Works, DETROIT, MICHIGAN.

Telegraph, Telephone and Electric [ight Supplies.

ANNUSCIATORS, BURGLAR ALARMS, ELECTRIC BELLS,

BATTERIES AND BATTERY SUPPLIES.

Repair Work done and Special Manufacturing attended to.

Skilled Workmen in all Departments.

WALL APPARATUS WARRANTED AND SATISFACTION GUARANTEED.

MAGNETO BELLS, ETC., ETC.

No. 211 and 213 Randolph Street, CHICAGO.

COKKKSPONUKNCH SOLICITED.

Central
Electric

M. T. GREENE, President.

GEO. A. McKINLOCK, Treas.

WM. H. McKINLOCK, Secy.

Company,
38 and 40 La Salle Street, Chicago.

MAGNET
OFFICE
ANNUNCIATOR
UNDERWRITERS
LINE

1

WIRE.
BARE COPPER JKLECTItlC BELLS,
BUIiG^LA.R, ALAltlMS,HOTEL AIVJVXJrVCIATOItS.

PRICES ON APPLICATION.

SPRAGUE ELECTRIC RAILWAY&MOTOR CO.
-0 FFICES

NEW YORK, 16 and 18 Broad Street.

BOSTON, 55 Oliver Street.

NEW ORLEANS, 20 Carondelet Street.

DETROIT, 133 Jefferson Avenue.

CHICAGO, 185 Dearborn Street.

ST. LOUIS, 304 Locust Street.

PHILADELPHIA, 1 1 9 South 4th Street.

CLEVELAND, O., 117 Public Square

The Sprague Motors have been formally adopted for use on the Edison Circuits, and they are being introduced on these and also ou
Westinghouse, Brush-Swaii,!Thomson-Houston and United States Circuits, in New York, Chicago, Boston, Des Moines, Elgin, Oskaloosa
Pittsburgh, Chester, "Williamsport, Lancaster, Shaniokin, York, Detroit, Topeka, Cincinnati, Springfteld, New Brunswick, Fall Kiver,
New Bedford, Milford, Taunton, Lawrence, Woonsocket, Fort Meyer, Waterbury, Annapolis, St. Louis, Abilene, Pawtucket, Syracuse,
Canada, and the Argentine Republic, and have been shipped to Berlin and Milan.

This company has ample means to

undertake any desirable contract for the

tramsmission of power for any purpose,

under suitable guarantees. The company
is now possessed of the best facilities for

manufacture of any motor company in the

world. Arrangements have been made
with the Edison Machine Works, to manu-
facture and carry in stock large numbers
of standard machines, and a special factory

—the only e.xperimental factory devoted

exclusively to that work in existence—has

recently been started in New York, and is

equipped with the finest tools that are made ,

At present there are being operated m '

Boston seventy-five motors, varying from
1-2 to 25 horse-power.

This is the only company in the

United States devoting its entire energies
SPRAGUE AUTOMATIC MOTOR.— 15 Horse Power.

Efficiency. 91 percent.
22a:Volts.

to the different questions involved in the

transmission of power, and it is putting

into practical use more motors of and over

one-half horse-power than all other com-

panies combined.

The Sprague Company are now also

contracting for Street Railway Work
on an extended scale. They have just

been awarded the largest street railway

contract for electrical work ever given

:

the equipment of 12 miles of railway, with

40 street cars, requiring So motors of 7JI

H. P. each. They have also contracted

with the C, B. & Q. R. R. for transfer work

at Aurora, 111., selling the company both

the motors and dynamos. One thousand

motors are now being constructed at the

factories for industrial and railway uses,

aggregating nearly 4,000 horse-power.

Correspondence invited, and estimates furnished for complete Central Stations or Special Transmissions up to 1,000 horse-power, and for Street

Railway Work.

A NEW AND COMPREHENSIVE ILLUSTRATED CATALOGUE, WHICH GIVES A VARIETY OF FACTS HITHERTO
UNKNOWN, HAS BEEN ISSUED AND WILL BE SENT ON APPLICATION.
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CHAS. A. CHEEVER, President. WILLARD L. CANDEE, Treasurer.

>lO N/^

TRAD- MARK.

MANUFACTURERS OF

Fli^etrie Ii^l7tT<^lepl709^ a9dJel^^rapl7U/ire5 a^d Qabl^s
FOR

)|erial, Submarine $ Underground ||ses.

We particularly desire that a trial should be given our wire by all parties contemplating Underground, Aerial or Submarine
service as Mve are convinced that it is the safest wire for the purposes known, and we can, without hesitation, refer to parties

who are now using it. We are are also manufacturers of the celebrated

OKIOITITE XiLPE,
the best Insulated Compound for making joints in the market. Estimates and quotations furnished upon application.

Chicago Branch, 18 7 LA SALLE STREET, Chicago, 111.

Minnesota Branch, MINNEAPOLIS ELECTRIC CO., Minneapolis, Minn.
Nebraska Branch, MIDLAND ELECTRIC CO., Omaha, Neb.

J. B. YOUNG,
PRESIDENT AND TREAS.

B. K. JAMISON,
VICE-PRESrDENT.

Solar Carbon & Mfg. Co.

nth and Etna Streets, PITTSBURGH, PENN.

WELL SELECTED AND GOOD

Q^RBONS
MADE FROM NATURAL GAS. PROCESS PATENTED.

SPECIAL DISCOUNTS ON LARGE ORDERS.

The Globe Electric Comp'y,
Wholesale Miinufacturers of Every Description

of Ap|iaratu8 for

TELEPHONE COMPANIES,
Switch-Boards, Switches,

Annunciators and Bell Supplies a Specialty.

Ths liloh Houss and Cole Drop Aniunciators

Wiilcli are of the Best Malerfal and TVorkman-
ship, are Perfect 1q Action, Simple in Construc-
llon. Elegant In Deeign. and Low in Coat. In
addition tliey possess many otlier important ad-
vantages wlilch are wanting in other Annuncla-
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With Alarm $3.00 Extra, Subject-

THE ELOBE ELEGTRIG GOHPANY,
CLEVULAXU, OHIO, ir. S. A.

FMTE LINE TELEPBOHES
For use between office and residence
or factory, sold outright. No renting.
Takes place of Bell Telephone on nil

lines under two miles In length. No
Infriiigerrumt. Pat. Nov. 30, *80, and
June 21. '81. 5000 in use. Circulars
free. Agents wanted. Harbert Tele-
phone Co., Dealers in Telephone and
Electrical Supplies of tvery descrip-
tion. ir.!l LaSalle Street, Chicago.

HIUU CUUTCH WORKS,
CLEVELAND, OHIO.

. GONDA
ffilMCEE ""<

THE ONLY GENUINE

leclanclfiUispeJatKiry
IS MADE BY

THE LECLANCHE BATTERY COMPANY.

Every Jar and Porous Cell bears the label
and trade mark as shown in the cut.

All others are imitations.

Do not be Imposed Upon.
If Dealers have not the Genuine Battery,

send direct to us for Price List.

NONE OF THE IMITATIONS COMPARE WITH IT

IN EFFICIENCY.

THE LECLANCHE BATTERY CO.,

Genuine Disque Cell, Complete.

THE POKOU& CELL ALSO BEARS LABEL.
149 West 18th Street, NEW YORK.

Genuine Disque Porous Cell.
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Undergroundlncandescent (fables

ILLUMINATING COMPANIES proposing an extension of their Incandescent Plants are invited to correspond

with the undersigned before commencing Construction. With our recent improvements and reductions in price

the cost of placing large Incandescent Cables underground in a solid and substantial manner is brought within

actual business limits.

THE CALLENDER COMPANY have, during the last two years, laid many miles of large Cables underground,

all of which are in actual work. Almost every inch of the Underground Incandescent Work, both in this Country

and in Europe has been laid on the Callender plan, The difference in cost between an overhead and underground

system for Incandescent work is now no greater than is warranted by the better service insured by an underground

system. The Callender Company's Underground Incandescent Cables and System have been in actual operation

for some two years in twelve cities, and are endorsed by all the parent light companies.

Plans and Detailed Estimates on Application.

(^allepder I93dlati9(5 apd U/aterproofip^ (^ompa9y,

HEAD OFFICES: 45 Broadway New York. FACTORIES: East Newark, N.J.

BRANCH OFFICES:

154 La Salle St., Chicago. 12 Broad street, boston. 195 Gravier Street, NEW ORLEANS.

Southwestern Electric Supply Co. KANSAS CITY. 41 Rue des Champs Elysee, BRUSSELS, BELGIUM.

PAYNE AUTOMATIC ENGINE.
B. W. PAYNE &, SONS, Manufacturers, Elmira, New York.

BUILDERS OF

Single Valve and Corliss Valve

ENGINES.

SELF CONTAINED AND SINGLE CRANK

ENGINES

Spcialli kinU for Electric LiiMi

WESTERN DEPARTMENT:

No. 10 S. Canal St.

CHICAGO.

^a^^B^^^^siiHliasUl - -^^^

H. S. WALKER,

TELEPHONE 4024

MANAGER.

Pond Engineering Company.
ENGINEERS AND CONTRACTORS OF

^team and Hydraulic Pjachinery.

Complete Steam Plants for Electric

Light and Power.

Western Agents for Armington & Sims' Engines, Steel Tubular
Boilers, Jarvis' Patent Furnace, National Rocking and Sheffield

Crates, Lowe Feed Water Heater, Blake Pumps, Korting Injector,

Jenkins Bros.' Valves, Etc. Also. Brick and Pipe Work, and Beltingr.

SEND FOR LATEST CATALOGUE.

707 and 709 MARKET STREET, ST. LOUIS.
BRANCH. 521 DELAWARE ST.. KANSAS CITY.
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^LECTRIC <3o,

^ -(Cleveland, Ohio.

Are 3\)d I9ea9d^s^e9e^

Fle(;tric; [^(^[^^^(^ Apparatus
ri

Chicago Office: ^

I 3 o Washington Street,

Chicago, Illinois.
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motors Ujound for any Current, ||rc or Incandescent,

GUARANTEED FULL RATED POWER, O^^ ^^^-

Regulation Superior to any Hotor.
'

j^*^' ^^
SELLING agents:

NYLAND

ELECTRIC CO. ^ aJ^
406 Broadway, ^ ^

»

New York.

sf.oO^^^^

.<<^:

Branch Office:

o- NEW YORK,

<y
^"^ '^^>

o,«.--
V^^i-o*' NYLAND

^<^' .'
ELECTRIC CO

406 Broadway.

OFFICE, No. 1 National Bank Bldg. WORKS, 21, 23, 25, 27 Frankfort St.

^ J)ay's T^erite Jnsulation. .

""'I.
^

No. 500.
50-Conductor Submarine

Cable.
Conduclors, eacli No. 30,

Insulation, 3-33.

Armor, 23 No. C.

liii'i
I'

lOO Conductor Aerial Telephone Cable.
Conductors, each No. 20.

InsLilatiou, 3-32.

i!illi''"ti[|!

No. 72.
7-Conductor Submarine

Cable.
Conductors each, 3 No. 18.

Insulation, 9-32.

Armor, IS No. 4.

The Acknowledged Standard for DURABLE AND HIGH INSULATION. Its merits proved by a record of over quarter of a Century

^A.Dj\.I»TED to ^slLL ELECTfltCJ^L PUHPOSES.
ALL SIZESElectric Light and Power,

Telegraph and Telephone,
Railway and all other

Aerial Use.
, ^ , ^ ^»T^ . r,v^r-x TTrTr~,T-^r^ Subterranean Use,LEAD ENCASED WIRES. Submarine Use,

Branches of Signaling. Concealed Wiring in all Locations.

--^

UndergrroundSElectricJLight Wire.
6 No. 14 and 1 No. 13. Insulation, 16-32. Armored Electric Light Cable.

6 No. 14 and 1 No. 13. Insulation, 16-32. Armor, 12 No.'(

No. 6'Electric Light Wire.
Kerite Insulation and two Braid.s.

No. IS Copper.
4-32 Insulation. Plain.

No. 16 Copper.
6-32 Insulation. Braided.

No. IS Copper.
4-33 Insulation. Lead Encased.

FOR USDERGEOUND USE.

No. 20 Copper.
3-33 Insulation. Plain.

CLARK B. HOTCHKISS, cenerai Manager, 16 Dey Street, NEW YORK.
THE ELECTRICAL SUPPLY COMPANY,! WpCtpm {pPIlK

171 Randolph Street, Chicago, III. '
ncoiClli HgCillo

ITHE WESTERN ELECTRIC COMPANY.
I Chicago, III
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5J?^ Llr)i\:qd ^tate^ ^le(;tri(; li^l^tipi^ Co.

-MANUFACTURERS OF-

Incandescent ^ Arc Light Apparatus.

(?lai(T)i9(5 5^P*?f"'ority ouer oti^er 5yste/T)5

BECAUSE OF

Economy of Power.

Mechanical Design and WorkniansJiij).

Perfection of Automatic Regulation.

J>uraMlity of Lanijis.

Absence of Discoloration of the Lamp Globes.

Precision and Reliability of Pleasuring Instruments.

Completeness of Detail.

United * States ^ Long * O'stance ^ Incandescent * lighting,

¥170 oqIv W')t®m oFFcpio'^ pea^ODably l°v/ ^o^h Fop maio

besQ (^Likjet^heGl to 8 ^ommep'^ial te^t Fop aoY l^t^^tl^ oF timsv

ITS CLAIMS AKE

GREAT SIMPLICITY.

UNEQUALLED ECONOMY OF OPERATION.

UNEQUALLED ECONOMY IN COST OF MAINS. ®

THAT IT CAN BE DISTRIBUTED MORE WIDELY.

Greater COMMERCIAL SUCCESS than any other System Tested.

SEND FOR CATALOGUE AND TESTIMONIALS.

ist.

2nd.

3rd.

4th.

5th.

6th.

Compare our guarantees of \\)e following SIX most important points in incan-

descent liaijtina witlj tije Guarantees of any otber Company,

Number of 16 Candle Power Lamps to the Horse Power, . - . _ 10
" " 20 """"""...... g

Life " 16 " " ' guaranteed, - .... 600 hours.

20 _ _ - . _ 1000 "

Percentage of discoloration of lamps at or near end of guaranteed life, - - inappreciable.

Self Regulation of Dynamos to insure even burning of Lamps, .... yes.

C. C. 'SZSrjLRREIT,
MANAGER WESTERN DEPARTMENT.

216 La. Salle Street, CHICAGO.
Territory : —Ohio, Michigan, Indiana, Illinois, Wisconsin, Minnesota, Iowa, Missouri, Arkansas, Kansas, Nebraska

Colorado, Dakota, Idaho, Montana, Utah, New Mexico, Texas, etc.

GENERAL OFFICES: EQUITABLE BUILDING, 120 BROADWAY, NEW YORK.

tfii



JOSEPH A. SLEEPER, Praident

W. A. STILES, Secretary and Treamrei:
AARON K. STILES, Manager.

C. ./. TAN DEPOELE, Electrician.

THE-

||an O^poele Electric manufacturing Co.
OF CHICAGO, ILL, U. S. A.

OWNERS OF THE PATENTS AND INVENTIONS OF CHAS. J. VAN DEPOELE.

ELECTRIC RAILWAY APPARATUS,
Electric Arc Light Dynamos and Lamps.

Constant Speed Stationary Electric Motors, Etc.

OUR

/^re ^leetrie Iji^f^t

UNEQUALED.

The Qqli} perfect DouMe-Lamp.

THOUSANDS IN USE.

Guapaoteesl es]LiaI ho ai2Y

-OUR-

Fl<^(;tri(; • Railufay

SYSTEM
- PEOTKC'IKD liY-

iROAD * fATENTS.

^Ije yverbead Wire and

clndenaround Conduit Systems

Fully Protected.

Va^ Depo^l^ ^l^(;tri(; I^ailu/ay5

-ABE IF OPERATION AT-

Appleton, Wis., Scranton, Pa., Montgomery, Ala., Detroit and Port Huron, Mich., Windsor, Ont., Binghamton,

N. Y., and Lima, O., and are being constructed at Ansonia, Ct., Brooklyn, N. Y., and St. Catharines, Ont.

•—

>

§--f—<-g^ ESTIMATES AND CATALOGUES SENT ON APPLICATION, p-

VAN DEPOELE ELECTRIC LIGHTS
Are in use everywhere and are daily growing in popularity.

WRITE FOR ILLUSTRATED ELECTRIC LIGHT CATALOGUE.

Van Oepoele Electric |||anufacturing Company,

15, 17, 19 & 21 No. Clinton Street,

NEW YORK office:
Rooms 220, 221 & 222, No. 45 BROADWAY. CHICAGO, ILL, U. S. A.



-officers: • directors: -

H. G. OLDS, President. M. W. SIMONS, Secretary. H. G. OLDS. JOHN H. BASS. P. A. RANDALL.
P. A. RANDALL, V. Prest. R. T. McDONALD, Treas. & Cen'l Manager. I

M.W.SIMONS. R. T. MoDONALD.

Fort |||ayne"Jenney" Electric tight Co.
SOLE OWHERS AHD MAHUFACTURERS OF THE
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The JENNEY DYNAMO has no equal for SIMPLICITY, COMPACTNESS
and DURABILITY. The same has been sai"* "and admitted to be true of the

Jenney Lamp. Recommended for the award of the

ONLY GOLD MEDAL
At the Great Southern Exposition at Louisville, 1883, for Best Arc System.
Awarded First Medals for Best Arc Lamp, Best Arc Dynamo, Best Arc System.

This system HAS NO EQUAL for SIMPLICITY, DURABILITY and
STRENGTH OF LIGHT.

-ALSO-

COMPLETE INCANDESCENT SYSTEM.
DYNAMO: PERFECTLY AUTOMATIC, SHUNT WOUND, REQUIRING NO RESISTANCE for variable load.

LAMP: NEW FILAMENT, NEW PRINCIPLE of Construction, REMARKABLE LENGTH OF LIFE with FULL
CANDLE POWER, will not deposit carbon on inner surface of bulb.

The filament is as pliable as a piece of thread and is not made brittle by the action of the current.

Complete System of Fixtures and Attachments, also full line of Electroliers, Combination Fixtures and Shades.

We are in the market for Large Incandescent Contracts.

^ CXRIC ]MOXORS #-

We have the Only Perfect Working Headlight for Steamboats, with Focusing Reflector. Full information furnished on
application. Philadelphia Office : 26 North SevenUi Street. G. A. WILBUR, Manager.
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Jenney Electric Company,
Sole Owners of all ihc Patents and rnventlons of Charles D. Jenney (known ns the Jenney System) and Sole Owners and Manufacturers of his

Improved Oynamo, [amp $
Electric |||otor.

In all desirable features of Arc and Incandescent Lighting
the Jenney Sysiem leads. Simple, durable, economical, It

steady, brilliant and penetrating. In these e^pentlals It chal-

lenges comparison

Estimates Promptly Furnished (or Frecting Electric Lighting
Plants for Ciiies, Companies or Individuals.

Prices Furnished for the Jenney Arc or Incan-
descent Systems, or for both combined.

The Jenney Arc-Incandescent Dynamos are self-regulating,
nnd permit the turning ou and off of one or all of the Lamps
at will.

Thin Company g'ves special attention to furnishing Mills,

SI ops ^ Factories, ete.^ with Jndimduat Plants.

^° SEHD FiB PIMPHLET lUDSTBHINC IND DESCilBIIIG THE SYSTEU..^

OFFICE AND WOBKS:

Cor. Senhck; Ave. ud tm Si. Indianapolis, Ind,

ELECTRIC LIGHT SUPPLIES
OF EVERY DESCRIPTION.

FINE COTTON and SILK COVERED

Plagnet^Ulire.

Insulated Wires, Cables

CONDUCTOR CORDS

BINDING POSTS, CONNECTORS.
-AGENTS FOR-

THE STANDARD ELECTRIC LIGHT CARBONS.

Electrica.1 Svipply Co
171 RANDOLPH STREET, CHICAGO.

FACTORIES, ANSONIA, CONN. XV I^ETSr STaFtJEET, IiTES'STET" TTOH^C
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The Thomson-Houston Electpic Go.
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SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

Electric Arc-Lighting
IlSr THE 'WrORX.lD.

This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS
AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

FOR DIRECT LOW TENSION

These dynamos are automatic in their regulation and will maintain a uniform light, with all or any portion of the lights in circuit,

maintain its candle power during its guaranteed life. Every requisite for the most perfect system of

I

Incandescent Electric Lighting, at prices which insure a profitable investment to the purchaser.

Incandescent Lamps and Appliances for Incandescent Lighting.

Our lamp will not blacken, and will
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(0This company also manufacture Electric Motors of all sizes for the transmission

of power. Plans and estimates furnished for all kinds of Arc and
Incandescent Lighting-.

THE THOMSON-HOUSTON ELECTRIC CO.,
««( offices:

Eastern, 178 Devonshire St., BOSTON. Western, Pullman Building, CHICAGO, ILL.
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AMERICAN SYSTEM
-OF-

^LECTRIC + JylGHTING
(WOOD'S PATENTS), Owned and Manufactured by the

/^/T)^rica9 El(^(;tri(; /T^apuf^. <5o.

18 CORTLANDT Street, NEW YORK.

For Simplicity of Construction, Steadiness and Purity of Light, Perfection of ^ut(imatic Regulation, Economy

of Power in Operation, Freedom from getting out of Order, and Al'SoVuLe Safety

of Armatures from Burning,

THH AI^flERICiLlSr ID^ISIAISKO HiLS WO EQTJJLL

INTENDING PURCHASERS,
Whether for Isolated Plants or Central Station use, desiring to investigate the merits of the AMERICAN

SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS,-

American Electric Manufacturing Co.,

18 Cortlandt Street, NEW YORK.
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REYNOLDS' IM PROVED CORLISS.
THE IDEAL ENGINE FOR ELECTRIC LIGHT WORK.

UnEqualEd fnr ClnsE RGgulatinn

ECONOMY OF FUEL.

Write for our Catalogue and Ciroular

giving List of Users.

-SOLE BUILDERS-

We refer to the following electric light plants now using the Reynolds' CotIIbb:

Brush Electric Light and Power Co., Cleveland, 0.
Edison Electric Light and Tower Co., Rockford, III.

Syracuse Electric Light Co., Syracuse, N. Y.
Louisiana Electric Light and Power Co., Kcw Orleans, La., three engines.
Badger Illuminating Co., Milwaukee, 'Wis., two engines.
West Side Power Co., Minneapolis. Minn., four engines.
Louisville Electric Light Co., Louisville, Ky.
La Crosse Brush Electric Light and Power Co., La CroBSC, "Wis.

C, M. &St. P. R. R., Milwaukee, "Wis.

Menominee Mining Co., Iron Mountain, Mich.
West Hotel, Minneapolis, Minn.
Planklnton House, Milwaukee. Wis.

N. W. Mutual Life Insurance Co., Milwaukee, Wis.
J V. Farwell & Co.. Chicago, 111.

Chas. H. Slack, Chicago, III.

Mandel Brothers, Chicago, 111.

C. Boetcher, Leadvitle, Col.

Omaha Thomson-Houston Electric Light Co., Omaha, Neh.
Thomson-Houston Electric Co., Raclue, Wis.
Sioux Falls Electric Light and Power Co., Sioux Falls, Dakota.
Electric and Water Supply Co., NeMlBvIUe, Wl6,

EDW. P. ALLIS & CO., Reliance Works, Milwaukee, Wis.
CHICAGO BRANCH: 48 South Canal Street.

Forest City Electric Works,
MANUFACTURERS OF

Cleveland's Electric Light Cut-outs,

GANG SWITCHES, FROM 5 TO 40 AMPORES.

Quick Make and Break Uncontrolled by the Handle.

Correspondence Solicited with Electric Light Companies.

W. B. CLEVELAND, proprietor,

26 S. Water Street, CLEVELAND, O.

FAEADAY CAEBON COMPANY, LIMITED
CAPACIT^i:^, 1,000,000 CA.IM30IVS l^IONTHL^i^.

QUALITY GUARANTEED EQUAL TO ANY IN THE MARKET.

LOW PRICE, LIBERAL DISCOUNT ON LARGE ORDERS. CORRESPONDENCE SOLICITED.

PITTSBURGH, PA.

J. J. DICKEY, President.

H. J. WELLS, Sec'y and Gen'l Manager.
ISRAEL LOVETT,

Sup't and Electrician.

FLEMON DRAKE, Vice President,
L. H. KORTY, Treasurer.

KtiDLAiTiD Electric Co.
OIHAHA, NEBRASKA,

DEALERS IN

ELECTRICAL SUPPLIES
FOR THE TELEGRAPH, TELEPHONE AND ELECTRIC LIGHT.

Hotel and House Annunciators, Burglar Alarms, Fire Alarms, Electric Gas Lighting, Soeaklng Tubes, Elevator Annunciators, Batteries, Push
Buttons, Electric Pens, Telegraph Learner's Instruments, Medical Batteries, Linemen's To jls. Bell Hanger's Supplies, Railway Velocipede Cars, Etc.

WESTERN AGENTS,-THE OKONITE CO., and the Return-Call System of Hotel Annunciators. Fire alarms for cities and towns.
We own the Franchises of the Western States and Territories, for the ImproverJ McCULLOH AMERICAN DISTRICT TELEGRAPH SYSTEM

and are prepared to give franchises and construct plants on reasonable terms.

_
!®" Estimates furnished and contracts made for any and all kinds of Electrical Work in any part of the West. Correspondence solicited. Illustrated Catalogue and

Pnce List on Application. ___ _

i<
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-^^-^ DISON.

^LECTRIC JylGHT <^0.

6 Broad Street, f(e\u Yor\[.

18S DEARBORN STREET, CHICAGO.

EDISON UNITED MFG. CO,

65 Fifth Ave., New York.

18S DEARBORN STREET, CHICAGO.



WESTERN ELECTRICIAN. August 13, 1887.

THE ONLY WATCHES MADE CONTAINING

Paillaril's Patent ^Non-3Ia<fiietic Inoxydable Compensation Balance and Hair Spring,

WHICH ARE

XJISrilSrF'LTJEITCEID BY IMJLG'ITEXISIM OR ELECXRICIXY
AND WHICH ARE ADJUSTED TO TEMPERATURE.

These Kon-Wagnetic Qualities are in the Movement (or Works) and Require No Shield or Other Protection.

Especially adapted to the use of employes of Electric Ligiit and Telephone Companies, Engineers, Conductors, and all whose business
calls them among the multiplicity of Electrical Devices.

ASK YOUR JEWELER TO SHOW THEM TO YOU.

GENEVA NON-MAGNETIC WATCH CO., Limited, General Offices, 177 and 179 Broadway, New York.
Send for Catalogue and nnentlon this paper.

THE PARKER- RUSSELL MINING AND MFG. CO.

Electric *^ /^^^ ^'^^ office.

711 Pine Street,

^^-^^-^ Carbons ^^S^ St. Louis, Mo.

Light

a. IDAPTED TO ft.I\I!i SYSTEMS,

Heisler ^ Electric * [ight « Company,
809 to 817 SOUTH 7th STREET, ST. LOUIS, MO.

MANUFACTURERS AND PATENTEES OF THE

loD^ Distance Ineansle^eeot El^etpie {^\^ Sy^t^m,

(sONTI^AGTOl^S POI^ (iSNTI^AL STATION ^LiANTS,

Call the attention of Arc Light Companies, Gas Companies, iVIunicipal Aulliorities (particularly in towns witlioiit a Gas Plant) and

parties having Steam and Water Power to the superior advantages of this system.

Cofflliioii SiccessMlf tlie IlliDiiDatioD oftle Streets witli tie niiiversil snply of lacaiflesceiit Li£lit to every Private Hoose,

suited to comply with all the various demands of Commercial and Domestic life by the most perfect A'UtOlXia.tiC
HegUlation, with every facility for changing and shifting the circuits or extending the same to any desired distance at very

small cost. This system has made Central Station Ligb.ting a practical success.
Certain other advantages ensure the economical and profitable running of the Plants, The remarkable financial success that has

attended the adoption of the HEISLER SYSTEM evidences this.

A large number of towns have adopted it for general illumination injieu of Gas, circuits of fifteen to tvrenty
miles and even more having been constructed for lighting the streets. IN SOME INSTANCES THE POWER STATION
IS LOCATED OVER FIVE MILES FROM THE LAMP DISTRIBUTION.

Kefereuce to the following Companies who have adopted the HEISLEB. SYSTEM is respectfully made and close investigation solicited.

BRUSH ELECTRIC LIGHT COMPANY, Cincinnall, Ohio. FERGUS FALLS ELECTRIC LIGHT CO., Fergus Falls, Minn. -

CLEVELAND ELECIRIC LIGHT CO., Cleveland, Chb. MAITEAWAN ELECTRIC LIGHT CO., Matleawan, N. Y.
LEAVENWORTH COAL CO., Leavenworth, Kan. OTTAWA ELECTRIC LIGHT CO., Ottawa, Kan.

BRUSH ELECTRIC CO. OF VIRGINIA, Norfolk, Va. EUGENE ELECTRIC LIGHT CO., Eugene City, Cregcn.
SALT LAKE POWER, LIGHT & HEATING CO., Salt Lake City, Utah. LIBERTY ELECTRIC LIGHT CO., Liberty, Mo.

OGDEN ELECTRIC LIGHT CO., Cgden City, Utah. KINGMAN ELECTRIC LIGHT CO., Kingman, Kan.
PENDLETON ELECTRIC LIGHT CO., Pendleton, CreEon. VINCENNES ELECTRIC LIGHT CO., Vinccnnes, Ind.

MANKATO ELECTRIC LIGHT CO., Mankalo. Minn. SAINT LOUIS ILLUMINATING CO., St. Lcuis, Mo.

MONTICELLO ELECTRIC LIGHT CO., Monticello, Minn. Etc., Etc., Etr.

ll
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The Qetroit Sight Feed [ubricators

Are pronounced the best by more than 20.000 u?erF.
They are especially adapted to

PIGP gPEED ENGIJVE3 FOR EIiECTRIC IiIGPTING
Being SIMPLE in OPERATION and ALWAYS RELIABLE.

A Lubricntoi- sent 011 30 days' trial to responsible parties.

"Iicould not take fee times the cost of my lubricator if I could

not get another,'^ is t?ie statement often made hy users.

Liberal ilis( onnt to the tr.ide. Send for Circu'ar and Price

DETROIT LUBRICATOR CO.
Office, I 1 Rowland Street. - DETROIT, MICH.

BEtTING*

is tanned on the surfaces
only; the

IlfEEIOlkMWlim v^
^

Send for Our Valuable Book for Engineers and Belt Users. Free.""^
'

Agents in all Cities. Send for Trial Belt.

Our Belts are the strongest, most even and perfect Electric Belts made.

SO?. Xjc:>xtis, 3VEO.

George P. Barton,

Rooms 68 and 69 TEMPLE COURT,

225 DEARBORN STREET, CHICAGO.

Patent and Trade-mark Cases.

|1ol(ri(^5, Bootlp 9 ]\^yA^Y)%

25 PARK PLACE, NEW YORK
-MANUFACTOKERS OF—

Bare and Insulated |||ire,
Underwriters' Copper Electric Light Line Wire, handsomely finished

highest conductivity. Copper Magnet Wire, Flexible Silk and
Worsted Cords, for Incandescent Lighting. Lead Covered
Copper Wire, for inside use. Round and Flat Copper

Bars, for station work.- Insulated Iron Pressure
Wire, Patented Barbed Copper Lighting

Protector Wire.

-SOLE AOfJXTS FOR-

The Forest City Carbon |I|ofg. Co., Cleveland, Qhio.

Western Agency, 185 & 187 Dearborn St., Chicago.

j4(^adc|tjarl:<^r5 for tl^e U/<^8t for all \{\T)d^ of El(^etri(;al Qoods apd 5iJppli<?s.

* WESTERN AGENTS FOR THE *

A. L. Bogari^'s Eiecl^riG Gas Lighl^ing Sgsl^em.
SEND FOR PRICES.

-WHOLESALE AND RETAIL DEALERS IN-

Bells, ^Lnnxinciators, 'yiTire, Batteries, Etc.

Improued E^leetrie U/atet^/nap's Ji/T)e Detectors,

The Best and Cheapest in the Market. TELEGRAPH and TELEPHONE SUPPLIES of every
Description. JJ^^Send for Our Illustrated Catalogue No. 20 of Electric Goods.

ESTIMATES CHEERFULLY FURNISHED. .ZL - S. JL L-OE Sc OO.,
300 a.zLd 302 KTortli I-OTirtli Street, ST. XjOTTXS, ACO.

HORACE VAN SANDS, ELECTRICAL SUPPLIES,
733 -B:R0J^1D^WJ^'Y-, nSTE^sAT -YTQ-R,!^.

$2.00
BELL OUTFIT„

Bell $1 .00

Battery 80
Push 10
50 Feet of Wire 15.

BATTERY WILL LAST FOR
THREE YEARS.

OUTFIT
DELIVERED TO
ANY PART OF
THE CITY FREE.

Outfit, boxed

for shipment,

weighs 9i^lbs.

PUSH BUTTON.

BELL B.^TTICRY.

Send for Large Illustrated Catalogue

Free to any address.
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1

0}^5t^ri7 ^l^ctriq (^o/^papy

227-251 S. Clinton St., Chicago.
I

70 to 76 Jripity piac^e, )n(<^u/ Yorl^. 79 <Sole/na9 5^'"^^'^' ^op^op-

33 Rue Boudewyns, Antwerp.

Tele(^rapl7 I9stru/i)e9t5 apd ApparatiJ5.

Telephone Instruments and Apparatus.

Paterson Cables for Telegraph, Telephone and 'iLECTRic Light Uses, Overhead,

Underground and Under Water. 1

The Steiner Key, with or whhout legs, is the best and cheapest

in the market. We have abandoned the manufacture of all other

patterns of Telegraph Keys.

Price, $2.00, subject to our usual discounts.

i^pparatu^ fof Electi^ic

Kh Lighting.

ELECTRIC BELLS,

Annunciators, Etc.,

FOK

Hotels and Residences.

Electro- mercurial Flre-]|larm ]|pparatus for Hotels, |||arehouses and Factories.

INSULATED WIRES, MAGNET WIHE, FLEXIBLE CORDAGE AND OFFICE CABLE.

TESTING APPARATUS. =^

Di5triet Jele(5rapl7 apd yo\\Q<{ ?all /Apparatus.

Miscellaneous Electrical Apparatus, including Edison's Electric Pen, Electro-Medical

Apparatus, Batteries, Etc.

A NEW EDITION OF OUR ILLUSTRATED GENERAL CATALOGUE IS READY FOR DISTRIBUTION.

SEND FOR A COPY.
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Allegheny County Light Co.'s New Sta-
tion.

The old station of this company occupied a

space of 35 feet by 83 feet. It was two stories

high, was an old rickety tumble-down soap fac-

tory before it was used for an electric light sta-

tion, and was in no way adapted for a central

lighting station. The location, however, was

central, and the company made the best use it

could of the property, taking the ground floor for

an engine and boiler house, and trussing the

second story for dynamo purposes. There the

business was carried on, extending from time to

time until June, 1886, when the company, having

purcliased the adjoining property, began tearing

down the old building and erecting its present

station. Rapid progress was made until at length

the new station was complete, surrounding and

covering the old one. The new building is 96

feet by S3 feet, and 74 feet higli in four stories.

current incandescents, and in one corner, which
is really the only completed part, four alternate

current dynamos of 1,300 lights capacity each.

These are the machines shown in the cut. They
are driven by one of the large 500 horse power
engines, and arrangements are being made for

two 2,5oosi.\teen-candle power alternate current

dynamos to be driven direct from two of the 200

horse power Westinghouse engines below. While
this floor will be a very large one, there will al-

ways be a want of uniformity about it, as the

station and business were laid out for the Brush
arc, and the Westinghouse incandescent direct

current machines, and the change to the alternate

current system involves such changes in driving

arrangements as to seriously interfere with the

original plans. The company's new station in

.\llegheny City, however, is to be one of the finest

in the country, as it started there with a bare lot,

and put the building up to suit itself. The third

put boilers and engines in the room that it now
occupies. The present plans for the station, and
the machinery already ordered and in the course

of erection, provide for 500 arc lights, and
20,000 incandescents, with the ability to double
this if necessary.

During the entire progress of the work of

transformation, not a single light was at any
time turned off, or cut out, in making the neces-

sary change of boiler power, engine power, or

wires. Only those who have been through or

superintended such a change can realize the

amount of labor and responsibility it involves.

When this new station with a capacity of 30,-

000 lights, the South side station with a capacity

of 3,000 lights, and the East end station with a

capacity of 20,000 lights, are all finished, we
think that the fate of gas as an illuminant will

be sealed in Pittsburg.

One of the interesting features of the station

ALLF.r.uENv County Light CriMr.vxv's New .?rATioN.

The walls are 22 inches thick, and the interior of

the building is of wrought iron, capable of car-

rying the heaviest dynamos and engines, set as

close together as practicable.

The boiler house is 30 feet by 62 feet, and con-

tains at present three water tube boilers of 360

horse power each, nominally.

The engine room is 43 feet by 59 feet, and 26

feet in height; taking in, as will be seen from the

cut, the entire height of the old station, the origi-

nal dynamo floor of which can be seen in the

centre of the present engine room. There are

two 500 horse power Wetherell-Corliss engines,

driving two shafts on the dynamo floor above,

and as soon as the old small engines can be taken

out, they will be replaced by three 200 horse-

power Westinghouse engines, driving direct

dynamos on the floor above.

The dynamo floor in the second story is 96

feet by 83 feet, and is at present a heterogeneous

mass of Brush arc machines, Westinghouse direct

floor is at present used only for a wire room,

where all the circuits come in through the front

of the building, and are distributed to the various

switch-boards and machines, but it will no doubt

eventually be used for generating machinery too.

The fourth floor contains the store room, the

linemen's work room, and the repair shop. The

store room is fitted up with wire racks for the

reels, by which the storekeeper can tell_ at a

glance what kind of wire, and how much wire he

has in stock; and on one side are a series of cup-

boards with glass fronts, to carry the stock of in-

candescent lamps, for which cupboards are so

arranged that of the 10,000 lamps carried in stock

every separate one can be seen and removed

without touching the others.

The offices of the company are on the ground

floor, and take a space of 15 feet by 40 feet out

of the engine room. The indications are that it

will not be long before the company will find it

necJssary to remove its offices down town, and

is the arrangement of natural gas connections in

the boiler house, by which the fireman has by

means of regulated valves almost automatic con-

trol of the steam power. Should a change be

required from gas to coal, the settings are so ar-

ranged that the change could be made from gas

to coal in three minutes.

Revolutionizing Railway Systems.

J. W. Stoker, of Kansas City, has just throv/n

upon the world an invention that is calculated to

entirely revolutionize railroading, by doing away

with steam and putting electricity in its place.

It is said that a train carrying all of Mr. Stoker's

patents would be a moving stream of electricity,

a circuit on wheels, says an Omaha paper, and

the inventor is confident that it will be but a few

years until all the railroads in the country will

have adopted his patents. He has had no trouble

in organizing a company of Kansas City capital-
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ists, who are of his opinion and who have organ-

ized and taken f 1,000,000 of stock in the patents.

The railway train of the future will be propelled

by electricity, of course, and the inventor, to

hasten the change from the old to the new
method, has arranged his electrical contrivance

both as simply as though they were but one tube.

Mr. Stoker is now at work upon an invention

that he expects will entirely supplant the West-

inghouse air brake. This is an electro-automatic

air brake, constructed upon an entirely different

plan from that of the Westinghouse. By means

Another electrical device that the train of the

future will carry, will be a contrivance to prevent

the wheels from sliding. This will cause a great

saving on a railroad, as sliding wears out the

wheels, and is a source of constant expense.

The inventor does not intend that there shall

Allegheny County LightJCompany'sINew^Station.

so that it can be applied to the locomotive of to-

day. The tender will be replaced by an electri-

cal storage battery car, about one-half as large

as an express car. The electricity generated by
the battery will supply an electric motor in the

engine. The motor operates compressed air

pumps which force the air into the boiler and run
the engine with cold air instead of steam. This
does away with fuel and water, smoke and cinders.

Having furnished the power the inventor has
turned his attention to the train itself. A very

of it the pressing of an electric button in the cab

of the engine will stop the train at once. The
bell cord will be done away with by another in-

vention, and the grasping of a wooden handle or

the touch of an electrical button will blow a

whistle in every car in the train and the engine.

There will be no further trouble with the

brakeman who calls out the names of the stations

in an unintelligible gibberish. In the end of each

car will be a sign. At the side of the track at

each station will be a post, at the foot of which

be any collisions of his moving battery trains, and
one of his inventions is an automatic flag-giving

system. By means of this each train will flag it-

self around curves or at any dangerous point.

When a train arrives at a certain distance from
the curve an electric current is closed which
raises a red flag or lantern on the other side of

the curve.

Still another of Mr. Stoker's ideas is an auto-

matic ventilator for railway cars. By a system of

electric lights on which he has applied for a pa-
I

Allegheny County Light Company's New Station.

neat little contrivance, called by the inventor an
electric conductor and air-brake coupler com-
bined, provides connection for the electric wires

which are run through the train, by connecting
the tube which contains them with the air-brake

tube. The coupler makes the connection for

will be planted an electric battery. An arm from
this post will reach out so as to touch each car as

it passes, and when it touches the car, an electric

circuit will be closed, and the card bearing the

name of the previous station will drop, giving

place to the one bearing the name of the next.

tent, the storage battery in the engine will furnish

the light for the cars, and the miserable little

coal oil lamps will be no more. The engine will

also gleam forth into the darkness with an elec-

tric headlight, and the inventor has a system of

electric lighting for switches.

k
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New York's Board of Electrical Control.

New York, Aug. 6.—At the meeting of the

board of electrical control last week applications

were received from two electric light companies
for permission to erect new poles upon which to

string additional wires. The American Electric

Manufacturing company asked to be allowed to

erect 1,302 new poles in the upper west side of

the city. The Harlem Lighting company called

attention to the fact that they had already made
an application for new poles in the same part of

the city. In the discussion which followed the

mavor advised that the applications be laid over

until the gas commission awarded the contracts

for public lighting As usual Mr Gibbens op-

posed the mayor and as usual Mr. Gibbens got

the worst of it. The mayor remarked that since

he had been in the office he had had to study

some law and he wished to put himself on re-

cord as believing that the board was created to

get the wires undeiground and not to duplicate

and multiply those already overhead. Mr. Gib-

bens said that he wished to put himself on record

as differing from the mayor in every point. The
controversy between the two was continued ;

" So that you may be put on record," respond-

ed the mayor, " I move that permission be given

to all the existing electric light companies to

erect poles and string wires."

"If the mayor will withdraw his frivolous
amendment," said Mr. Gibbens, " I will with-
draw my resolution."

"You mean your frivolous resolution," insinu-

atingly remarked Mr. Hewitt.
" I didn't say ray frivolous resolution, sir," re-

plied the young commissioner. "I said your
frivolous amendment."

" This is the first time I have ever heard a re-

mark of our Saviour termed frivolous," declared
the mayor.

" I said as an amendment," corrected Mr. Gib-
bens.

" The saying was an amendment to the old
moral law," was the answer of the mayor.

It was unanimously decided to delay action on
all the applications and to have a tabulated
statement made of the needs of all the compa-
nies.

Later in the meeting Mr. Gibbens moved that

Park Benjamin be asked to appear before the

board and give his views about a system of house
connections from the conduits. The mayor ob-

jected to this as he thought he was too old to go to

school. If the other commissioners wanted Mr.
Benjamin to give them lessons they could have
him, but he would be excused. A competent
electrical engineer should be appointed who
would look into the matter and listen to sugges-

tions. As usual the mayor's opinion prevailed.

The solution of the double chloride of iridium

and ammonium is prepared as follows: The
hydrate of iridium is dissolved in the least possi-

ble quantity of hydrochloric acid and carefully

neutralized with ammonium hydrate. It is then
acidulated with sulphuric acid until all of the

precipitate produced by the ammonium hydrate
is dissolved, and finally diluted with water until

each gallon of the liquid contains about two
ounces of the metal. The solution is then ready
for work when acidified, as before mentioned.
From both of these solutions Mr. Dudley ob-
tained a thick, bright and reguline deposit of

iridium ; and he has found that a plate of iridium

or phosphide of iridium, as made by the Holland
process, if used as an anode, will dissolve in these

solutions while the current is passing. As in

electro-plating with other metals, it is essential,

to obtain good results, that the articles to be
plated should be perfectly clean. A brighter and
smoother deposit is obtained if the articles are

highly polished before they are introduced into

the iridium bath. In plating articles which are

readily attacked by the solution, it is of course
desirable to first coat them with some metal not

appreciably affected by such solutions.

In the deposition of iridium from any of its

solutions it is necessary to avoid battery power
of too great intensity ; and in case the intensity

be too great, it can be recognized by the deposit

\\
t'i^vm:^^^^ "' Kn^^^ 1

Allegheny County Light Company's New Station.

" That is a little too broad," remarked Mr.
Gibbens.

" Then I'll withdraw it and let you offer one,"
obligingly offered the mayor.

Mr. Gibbens read a resolution reciting that it

be the policy of the board and " its line of duty"
to allow fair and free competition between elec-

trical companies, provided the same can be done
without any danger, pending the construction of

the underground conduits.
" I move as an amendment," said Mayor Hew-

itt, "that all men shall do unto others as they

would have others do unto them." [Laughter.]
Mr. Gibbens was dumbfounded.
"Do you mean that as an amendment ?" he

asked, and the question was repeated by Presi-

dent Hess.
" Certainly I do," responded the mayor, " and

I think it is entirely germane to the question.

The resolution, as offered by Commissioner Gib-
bens, is simply a string of platitudes, and it is

quite right that I should round it off by adding
another platitude, and will put in the ten con-
mandments if necessary."

Electro-Deposition of Iridium.

In a patent recently issued to Win. L. Dudley,

of Covington, Ky., the inventor describes a pro-

cess of depositing iridium, by means of which a

bright, flexible reguline deposit is obtained. The
inventor uses either an aqueous solution of the

double chloride of iridium and sodium, or of the

double chloride of iridium and ammonium, con-

taining about two ounces of metallic iridium to

the gallon, and acidified with about one-half an

ounce of sulphuric acid to the gallon. The solu-

tion of the double chloride of iridium and sodium
is prepared as follows : The hydrate of iridium

is dissolved in the least possible quantity of

hydrochloric acid and evaporated in a water

bath to expel the excess of acid. The residue is

then dissolved in water and an amount of sodium
chloride is added sufiicient to combine with all of

the chloride of iridium present to form the double

salt. The solution is then diluted to the required

amount, so as to contain about two ounces of

metal to each gallon of liquid. The required

amount of sulphuric acid is then added and the

solution is ready for the electro-deposition.

becoming dark and powdery, and also by an ex-

cessive evolution of gas from the surface of the

anode and cathode. In managing the solution,

alkalinity should be avoided, although neutral

solutions may be employed .; but acid solutions

are to be preferred. During deposition, where a

thick deposit is required, it may be found neces-

sary to remove the articles from the solution

from time to time, and to wipe them in case the

deposit should have a tendency to become black;

but this blackness may be avoided by proper

manipulation of the solution and battery power,

and also by proper cleansing of the articles. It

is also found that when the articles to be plated

are kept in gentle motion during deposition, the

deposit will take place faster and be brighter and

thicker than if they are allowed to remain

stationary. Mr. Dudley does not claim, how-

ever, that the plating produced by his process

will resist the action of acids which will dissolve

finely divided iridium.

In seven years a Michigan farmer has had

seven horses killed by lightning.
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Recent Tests of Incandescent Lamps.
We are in receipt of some interesting and val-

uable information regarding tire new Mace in-

candescent lamp, or " lurainoid," now being

introduced by the Vitrite & Luminoid Co., in

connection withtheir insulating material, "vitrite."

Walter T. Goolden, M. A., Fellow of the

Chemical and Physical Societies of London, etc.,

reports that after a photometrical and electrical

examination, conducted under his superintend-

ence, of various samples of luminoid lamps sub-

FlG. 3.

mitted to him during the past six months, and
after witnessing and examining the process of

manufacture, he had formed a favorable opinion

of the merits of the lamp on the following points:

I. Constancy of illuminating power throughout
its life. 2. Durability under current. 3. Strength

and elasticity. 4. Facility and cheapness of

manufacture. In regard to the first point, he
cites the following instances in support of his

opinion that the lamp is superior to any in the

market: "November ist, 1886, two lamps were
examined, marked 70 v. 20 c. p. These had been
running for over 1,500 hours at 70 volts, the volts^

being measured by a Cardew voltmeter, for whose
correctness I am able to vouch. The test showed
that at 70 volts they each took an average current

of .96 amperes, and gave 22 candles. Presumably,
therefore, they had not lost candle power by their

long run, their efficiency at this pressure being

. 3.1 watts per candle. On the same day a batch
of lamps were tested by me previous to running;
they were then run for 912 hours and again
tested, the results being given in the appended
table. The lamps were marked 45 volts 16 c. p.,

and they were in both cases tested at 16 candle
power:

Distin,

guishing
Mark.

Before Running. After Running.

Volts. Amperes. Volts. Anperes.

I

2
'6

7

8

44.0

43-°

45-2

46.0

45-5

1.32

I-3I

I-3I

1-35

I.3S

44-5

43-0

45-0

45-°

45-5

1.36

1.30

1-25

1-34

1.30

Average 44-7 1-33 44.4 I-3I

Watts per candle 3.7 Watts per candle 3.6

'Thus the lamps show no falling off in candle
power or efficiency after a long run, which would
admittedly have reduced the light of the lamps
of the best English makers by from 25 to 50 per
cent.

" With regard to the durability of these lamps,
while it is impossible to speak absolutely, from the
absence of specific evidence, I may point out that
the above named tests certainly tend in this direc-
tion, and that from what I know of the constitu-
tion of the filament, I may predict with con-
siderable confidence that 'it will prove very
superior in this respect to a carbon filament pure
and simple. .The filaments are remarkably strong
and elastic, several of the lamps which I have
seen having come from America in the ordinary
post, without accident or damage to any of the
filaments. The filaments of these lamps also
present very marked physical differences to those
of ordinary carbon filaments, some of them sus-
taining a full current for some little time in the

air—from two to three minutes— before giving

out. The process of manufacture, which I have

seen and studied, compares not unfavorably with

known modern processes of lamp manufacture in

point of quickness and expense. I may say that

nearly all the luminoid lamps tested by me have

shown signs of careless manufacture, the vacuum
being usually very imperfect; and the lamps in

other ways gave evidence of bad workmanship.

It is certainly remarkable that under such con-

ditions the new luminant should present such a

marked superiority to lamps made with all the

skill attained by English manufacturers."

The following abstract from a paper read by
Major-General C. E. Webber, before the Society

of Arts last December, is quoted for the purpose

of readily comparing the differences observable

between the simple carbon filament and the alu-

minous carbon filament, the latter not being sub-

ject to the acknowledged law governing the

former:

Mean current and candle power of two long-

lived 100 volt. 17 candle power lamps (carbon) of

different makers, run at 100 volts and tested every

TOO hours.
Watts per

Watts. Candle.

After
Initial current =

100 liours " ^'

200 " " "
300
400
500
600
700
Soo

900
1,000

1,100
1,200

1.300

1,400
1,500

1.600

.63a C.

.65a "

.65a '

.65(7 '

.65a
'

.65(2 '

65(7 '

.65*2 "

.64a
'

.64(7 '

.647 '

.64/7 '

.64(7 '

.64*7 '

.64(7 '

.63 •

.63 •

:I8 5

IS.8

20.7

18.5

18.5

18.5

iS.

175
155
15.2

15-2

15-2

15.2

15-2

152
137
12.7

63
65

65

65

65

65

65
65

64
64
64
64
64
64
64
63

63

3-4

3-4

3 I

35
3-5

3-5

36
37
+ 1

4.2

42
42
4,2

42
42
46
5-

(iiiiiiimiiiiii

Fig. I.

"This gives a little history of the changes of

the filaments during its life. The tale told may
be summarized as follows : That during the
first 200 hours the resistance decreases slightly.

with consequent increasing brilliancy. These
conditions remain nearly stationary for the next

500 hours. After that they alter perceptibly,

increasing in resistance and decreasing in bril-

liancy in a progressive ratio. But it must not

be forgotten that the increase in the resistance

of the filament is not the sole cause of the loss

of light. As the filament ages, its original

smooth surface roughens, and is consequently

increased in larger proportions than it would nat-

urally be decreased by the loss of bulk. The
larger surface requires more current, whereas

the increased resistance is gradually reducing

the supply.

Fig. 2.

" Another cause of the loss of light is due to

the blackening of the glass by a carbonaceous

deposit, which also increases with age. This

latter loss, in 1,000 hours' consumption amounts,'

in a good lamp, to 15 per cent. This clouding

over of the lamp bulb is due to an internal de-

posit due to the disintegration of the material,

either of the wire mount or of the filament.

" Dr. Fleming gave the Physical society in

1883 and in 1885, a description of some curious

phenomena incidental to this aspect of the use

of glow lamps. It is sufficient to our purpose

to mention the cause and the effect.

" As time goes on in the life of a glow lamp a

smoky deposit is apparently inevitable ; but,

quoting Dr. Fleming, ' In normal use, when the

lamp is not being pressed beyond the E. M. F.,

at which it is intended to be used, there is a gen-

eral evaporation of caibon going on from all

parts of the loop.'

" His experiments tended to show that when
an excessive temperature is given to the filament

by a higher E. M. F., the molecules are project-

ed with violence against the glass, causing by the

more rapid disintegration an earlier obscuration

of the globe than should arise under normal con-

ditions of consumption. The rate at which the

clouding takes place is rapid in the case of some
defective filaments. But as a rule makers have

conquered this difficulty, and it takes place un-

der conditions which are preventible. The loss

of light is very slight, and the appearance of a

clouded lamp by daylight is, I think, its most
objectionable feature.

"Any user of glow lamps on his own installa-

tion will find, when he replaces old ones by new,

that the latter will give more light, so that, if he

introduces a new lamp to replace one which has

been broken at a period when most of the lamps

are, say, 900 hours old, he will perceive a differ-

ence of about two or three candles if he uses

seventeen candle power lamps. If the old lamps

are, say, 1,700 hours of age, he may find a differ-

ence of seven or eight candles. As the current

is not economized in proportion to the loss of

light, he should recollect that a point may be

reached when, by continuing the use of old lamps,

there arises an important waste of power. Hence
the public should judge of the efficiency of lamps,

outside certain limits, more by their constancy

of candle power rather than by their length of

life. Thus the best lamp is that which lives the

longest with least variation of light."

Comparing these actual records, it is found

that after 900 hours actual burning, carbon lamps

lost in candle power 18 per cent., carbon hmps
lost in efficiency, 23 per cent., and after 1,500

hours, the loss amounted to 26 per cent, in can-

1
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(lie power and 47 per cent, in efficiency ; while

jiuniinous-carbon lamps lost nothing, but on the

contrary gained slightly in both candle power
and efficiency, whether measured after 900 hours,

or after 1,500 hours' use. This is remark-
able, and is due to the composition of the fila-

ment, which may be said to be a mineral sub-

stance artificially prepared as shown by the fol-

lowing report by one of the best electro-chemists

in London, Dr. Albert J. Bernays : "The ma-
terial employed in the production of the alumin-

ous carbon filament is a mixture, intimately con-
stituted by various simple and cheap chemical
processes of pure o.xide of aluminium (a/i/miihi)

with a graphitic form of pure carbon, highly

elastic, and exceedingly difficult of combustion.
The oxide of aluminium is most suitable for the

purpose for, at least, four good reasons ; i. It is

cheap, and easily obtained pure. It fuses at a

high temperature, obtained by ignition through
the electric current in absence of air, and there-

by protects the filament greatly from possible

oxidation. 2. Alumina greatly strengthens the

filament and allows of better carriage, joltings,

etc., than other filaments. 3. Itself not a good
conductor, alumina tends to increase the resist-

ance of the filament. 4. Unlike most metallic

oxides, alumina is not reduced to the state of

metal by carbon, at least not at the temperature
to which the filament has been exposed in the

experiments within my knowledge. Such an
action would be detrimental, as it would dimin-

ish the resistance, generate gas in the lamp
and thus injure the vacuum, waste the carbon,

and diminish the filament."

The Vitrite & Luminoid Co. make a special-

ty of luminoids, of which they produce a great

v.iriety to suit all systems, both dynamo and
battery style, as well as different candle powers.

Their standard lamps are from 16 to 150 candle
power, and .6 to 10 amperes in almost any candle
power. They also manufacture vitrite, which is

avitrious material having the insulating proper-

ties of glass or ebonite ; it grasps and holds

metal parts which may be firmly imbedded in it

during the process of manufacture ; is non-in-

flammable; is not afi^ected by heat, cold, gases,

or acids, and does not shrink, expand, or warp.

This company occupies neutral ground entirely,

not having anything to do with dynamos, arc

lamps, motors or systems, but confines itself sole-

ly to incandescent lamps and fittings.

Fig. I of the accompanying illustrations shows
the style of the incandescent lamp submitted for

the tests prescribed ; Fig. 2 the holder separate

from the lamp but complete in itself, and Fig.

3 the holder separated into its parts.

Chicago's Electric Light Plant.

August 8th the commissioner of public works
of Chicago awarded the contract for the electric

light plant to be used for lighting the Chicago
river and bridges to the Western Electric com-
pany for the gross sum of $29,295.
The recapitulation of bids shows proposals

from the following companies:
Excelsior Electric company, two bids, each

134,745-
Fort Wayne Jenney Electric Light company,

$29,500.
Brush Electric Light company, three different

proposals, $37,060, $36,682.50, $36,347.
Western Electric company, four different pro-

posals, $29,295, $29,649, $30,112, $30,825.
United States Electric Lighting company

$34,565-
Cowle & Vandenburg, representing the Sperry

system, electric light plant only, $6,500.
Chicago Arc Light & Power company $35,000.
S. S. Badger, representing the American Arc

Light company, electric plant only, $7,451.
Ball Electric company, four proposals, $39,440,

138,040, $39,840, $38,640.
The different bids of any one company are

due to the different prices of engines included
in each proposition. The Payne, Ide, Williams,

Russell, Buckeye and Reynolds-Corliss engines
were represented in the different proposals. In

cables, the Patterson, kerite, okonite and stand-
ard were figured upon by different bidders, and
the variance in the proposals of different com-
panies is explained in part by the variance in

prices at which the different cables were figured.

The Elements of Electric Lighting.

By Philip Atkinson. Ph.D.

Number VI.

The Altern.\te Current Dyn.^mo.—Fig.

14 is a perspective view of a late style of the
Siemens-Halske alternate current dynamo. The
field magnets are excited by a separate current
furnished by a small, constant current dynamo,
as shown

; this arrangement having been found
better adapted to the purpose in this style of

construction than self-incitement by the alternat-

ing current.

.Vmong the older alternate current machines is

that of Lontin, the armature of which consists of
coils wound on iron cores radiating from the
central axis like the spokes of a carriage wheel,
while the field magnets, similarly constructed and
of the same number, are attached to the interior

surface of an outer rim inclosing the armature
;

the whole arrangement resembling a carriage
wheel with the spokes cut off near the outer rim;
the rim with its stubs constituting the field mag-
nets, while the interior constitutes the armature

;

the bobbins tapering towards the center and
ending in short bevels at their outer extremities.

I'his machine is capable of being so arranged
that it can produce a number of separate, inde-
pendent electric circuits, or unite them so as to

produce one or more circuits of varying strength
By this arrangement twelve independent lamp
circuits can be supplied from a machine having
an armature with twenty-four bobbins, or all

these can be united into one. Brushes are dis-

pensed with, the currents being taken from
binding-posts attached to the electro-magnet rim
on opposite sides ; switches being arranged on
one side by which the several circuits can be
united or separated as required. This feature of

furnishing independent circuits is found also in

some constant current machines of the older

styles, but improvements in the construction of

the lamp circuit has rendered such independent
circuits unnecessary.

Gordon's large alternate current dynamo, shown
in Fig. 15, is the most powerful dynamo yet con-

structed, being capable of feeding 5,000 incandes-

cent lamps of twenty candle power each. The
armature is stationary, while the field magnets ro-

tate. The latter consist of sixty-four coils, wound
on brass bobbins, placed on cylindric ire n cores on
opposite sides of the rim of a central rotating disk,

thirty-two on each side, the cores extending

through the disk, and projecting on either side.

The armature coils are attached to two exterior

fixed disks, one on each side of the rotating disk,

there being sixty-four coils on each stationary

disk, 128 in all. The cores of the armature coils,

like those of the field magnets, are of iron, but

wedged-shaped, tapering toward the center, Ger-

man silver being used for the flanges to resist the

circulation of electric currents. Each disk is

eight feet nine inches in diameter ; the total

weight of the machine is twenty-two tons, and
that of the central rotating magnet disk seven

tons. The latter has a speed of 140 to 180 rev-

olutions per minute, and a direct attachment to

the steam engine, without belting. All the frame

work is of iron, the rotating disk of wrought-iron

and the fixed disks of cast-iron; and wood is used

to insulate the bobbins from the frame. The field

magnets are excited by two constant current dyna-

mos, the current which circulates through their

coils being received by brush contacts on two

insulated metal rings, fixed on the central shaft on
opposite sides of the machine

; while the induced
current, which feeds the lamps, is taken directly

from the coils of the fixed armature ; their ter-

minals being attached to insulated binding posts
on the rims of the armature disks. Thus any
irregularity in the lamp circuit which might arise

from brush contacts in a machine with
such powerful currents is obviated. Since
there are twice as many armature coils as
field magnet poles, it is evident that as

the magnet disk rotates its sixty-four poles

can induce electric currents in only sixty-

Flo. IS.

four armature coils at a time, leaving each alter-

nate coil of the armature idle ; at the next
instant the sixty-four idle coils come into action

while the others rest ; and this alternation of

action and rest continues at each successive in-

stant. In the original construction there were only
sixty-four armature coils ; but it was found that

the mutual induction between adjacent coils

caused a loss of fifty per cent of the current,

while, by having an idle coil between each two
active ones, this inductive effect is neutralized.

The armature coils are thus divided into two
groups, the oddly numbered ones constituting

one group, and the evenly numbered another
group, each group constituting an independent
circuit ; and these two circuits can be used sep-

arately, or joined in parallel or in series, accord-
ing to the requirements of the lamps. As the

north and south magnet poles alternate, the alter-

nations of current produced at each revolution

equal 64X138= 8,192. And this product, mul-
tiplied by 180, tire maximum number of revolu-

tions of the magnet disk per minufe, gives 180 x
8,192= 1,474,560 alternations per minute, when
running at maximum speed. The advantage
gained by the revolution of the field magnets in-

stead of the armature consists in the fact that

the rotating disk is capable of a much stronger

construction, being made of massive wrought iron,

a construction which would not be suitable for

the armature for obvious reasons. This disk

acts as a flywheel, giving steadiness of motion,

and neutralizing irregularities in the movement
of the engine, which would otherwise produce
fluctuations in the light. Direct attachment to

the engine also prevents unsteadiness which
often results from slipping of the belt.

For large electric lighting installations there

are obvious advantages in the use of such power-
ful dynamos as the one just described. The
steadiness of the light depends largely on the

generator; a fluctuating current must produce a

fluctuating light ; even in the best regulated

systems a certain amount of irregularity is una-

voidable, but if this irregularity is divided among
5,000'lamps its effect is far less perceptible than

if divided among a smaller number.

Another advantage is found in the economy of

labor, large machines requiring less attendance

in proportion to the results produced than small

ones.

At Holyoke, Mass., the local electric light

company has contracted to furnish street lights

for a period of three years. The company agrees

to maintain sixty-eight or more arc lights, to

burn until midnight, at thirty-seven and a half

cents each per night, fifty cents to be paid for

each light that burns the entire night. Last year

the rates were forty-five and sixty cents respec-

tively.
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A BRANCH of the Bank of England, it is

autlioritatively stated, is to be established in Pueblo
and on the heels of this announcement follows

the rumor that an American bank is to be started

in the City of Mexico. It is evident that the
importance of Mexican trade is being realized by
Americans.

The latest in regard to the cable war is that

representatives of the various companies have
held conferences and are now haggling over the
pool rate. It is said that Western Union desired
a 50-cent rate; the Direct people were willing to

go to 60 cents; the French and Anglo-American
companies would agree to any figure that was
high enough, while Mr. Mackay insisted upon a
rate not more than 40 cents, although he pre-
ferred 25 cents.

A Berlin physician states that he has discov-
ered a new disease already firmly established
among telegraph operators, but fortunately con-
fined to them. The continual tapping of the
telegraph key causes the operator's finger nails

to drop off. Several cases of this new disease
are already noted among the older Berlin opera-
tors.

This is probably one form of pen paralysis, a
disease common to operators as well as penmen,
and resulting from the continued strain on cer-

tain muscles of the hand and arm, required by
the arduous work of large city offices; the nature
of the work affording very little variety of mus-
cular action.

In an article in the last issue of the Western
Electrician a description was given of a mine
in New Zealand where an electric motor was
used to drive the crushing machinery, and it was
stated that motor manufacturers of this country
had been considering the mining regions of the
west as a market for their products. Since then
word has reached us that a large electric plant
has been contracted for a prominent California
mine. It is only a question of time before other
mines, now lying undeveloped on account of the
great expense of power, will be in operation by
means of the electric motor, to which the current
will be supplied from generators situated at a
distance, but where there is an available water
power or central steam plant.

At present all motor manufacturers are crowd-
ed with orders. The demand is brisk, the con-
sumption steady and the market is at home or
near by—in other words, manufacturers have not
been compelled to hunt for a market in the far
west. But that market is a good one, and, as
said before, the introduction of motors in the
mining regions will unquestionably prove of mu-
tual advantage to both miners and motor manu-
facturers.

A LiGHTNiNG-rod man is always regarded as

the legitimate subject of a joke. Perhaps the

reason is that the joke is—ninety-nine times out

of a hundred—on the other fellow. deneral

Stiles, one of the keenest of Chicago lawyers, and
connected with the prosecution of the "boodlers

"

is noted more for what he does not say than what
he says. A lightning rod man had been called

by the defense to prove the previous good
character of one of the "boodlers." A verbatim

report of the cross-examination of the witness by
General Stiles is as follows: " Are you a light-

ning-rod man?" Witness—"Yes, sir." Gen.
Stiles—" That's all." Whereat a broad smile

went over the faces of all those present in the

court room.

Young Sanger, the district telegi'aph boy sent

b)' Manager Frohman to England on the 27th ult.,

arrived in London on the 5th inst. and began
delivering the souvenirs to the various addresses

that had been given him, but was arrested the

same night on the charge of violating the British

postal laws. His detention was brief, however,

as he was promptly released on an explanation

of his errand. The point in sending the lad to

London from New York, it will be remembered,
was to prove that an average, bright district tele-

graph lad could make the trip and return in as

quick time as any traveler. The e.xperiment will

demonstrate either the affirmative or negative of

two propositions: That an American lad is equal

to all circumstances and that the district telegraph'

messenger is as rapid in his service as anyone
else could be under similar conditions. We be-

lieve the affirmative of both propositions.

In the course of an interesting article on elec-

tric street railways in Europe, an English con-

temporary deplores in lengthened terms the red

tape methods pursued in Great Britain in con-

nection with the introduction of new enterprises,

and to that restricting influence is attributed the

slow progress made in introducing electric rail-

ways into the British Isles. The article says that

in the United States electric tramways are suc-

cessfully at work in many of the larger cities,

and that preparations are going on in America
to widely extend this method of traction. This
looks as if we must go aboard to hear the news.

We have for some time been searching large and
small cities in America for an electric street rail-

way in successful operation, but we have not yet

been able to find one. There are numerous,
rumors to be heard of electric tramways running
successfully, but when they are chased up they

prove a veritable will o' the wisp. This season

has been noted for a remarkable extension of

street railways in the United States, and a large

mileage of cable has been put down for operat-

ing street railways, and there is no difficulty in

locating the cities where the " grip " is making
headway, but we can not definitely locate any of

the much talked of electric street railways.

—

jVa-

tional Car and Locomotive Builder.

Well, we will locate a few cities that occur to

us at the moment, without making any preten-

sions at a complete list: Appleton, Wis., Detroit,

Mich., Windsor, Ont., Scranton, Pa., Port Huron,
Mich., Binghamton, N. Y., Lima, O., Los An-
geles, Cal, San Diego, Cal., four roads, and
Montgomery, Ala. These are roads that are in

successful operation. As was shown a week ago,

the average cost of running a 10 horse power car

in the last mentioned city, per day of eighteen

hours, including coal consumption, wages of en-

gineer and helper, fireman and helper, oil and
sundries, is but §1.10
Omaha is to have an electric street railway;

one is being built in New York city, and at As-
bury Park, N. J. one is about completed. As
stated, the list makes no pretensions at being
complete, but it is long enough to show that the

English contemporary referred to was correctly

informed as to American electric street railways

and that our American contemporary really did

have to go abroad for the news, though not in-

clined to accept it.

In nearly all of the reports of personal injury by
lightning-strokes victims who recover say they
saw balls of fire. The fire-ball seems to figure

conspicuously ir. all stories of prostration by
lightning, and it would be interesting to study

this special phase of the phenomenon for the

purpose of ascertaining whether the fiery ball

has any existence except as the result of the

bright flash upon the optic nerves. Almost in-

variably the persons who are close enough to a

flash of lightning to see this ball have declared
that it moved slowly, dancing and bounding
through the room or across the field, and in cases
where men and women have been prostrated and
subsequently recovered they have asserted that

the ball bounded slowly toward them and struck
them full in the chest. I recently talked with a
man who was in a factory which was struck by
lightning, and he told me that two balls of fire

approached him from the end of the room, slowly
bounding along the floor and leaping almost to

the ceiling. When they reached him, he said,

they both struck him on the breast at the same
instant, and he fell insensible. The factory

chimney was- struck on this occasion and partly

demolished. He recovered in fifteen minutes
and carefully examined his clothes to see if they
were burned.

I firmly believe that the ball of fire is merely
an optical illusion, and that it is seen only by
persons who are not in the direct line of the
electric current.

—

New York Sun.
We have already referred to the theory of ball

lightning, and expressed the opinion that it is a
subsequent effect of electric action rather than
an electric appearance per se. Doubtless in the

cases mentioned above it is an optical illusion,

while in other cases it is a result of combustion
produced by the lightning. In regard to this

phenomenon, as seen on the tips of the masts
and yards of ships during storms at sea, it is no
doubt a true electric appearance, known as the
brush discharge, resulting from difference of po-
tential between the ocean and atmosphere,
causing an electric discharge either to or from
those projecting points on the ship. The ship
being the only object elevated above a vast ex-

pan.se of surface is much more liable to furnish
occasion for such phenomena than a building or
other elevation on land, surrounded by trees,

buildings, and other elevated objects. But even
on land this brush discharge has been observed
on the tips of lightning conductors during thun-
der storms.

Death by Electricity.

A number of interesting experiments have just
been made with such electrical machines as are
employed in industries, with the view of deter-
mining under what conditions they may become
dangerous. These have been conducted by M.
D'Arsonval, who has already established the fact

that what is truly dangerous where these ma-
chines are used is the extra current that occurs
at the moment the current is broken, and in

order to annul this extra current he proposes to

interpose a series of volta-metres containing
acidulated water along the conducting wire.

The new arrangement now employed is at once
more simple and efficient, says the London
Times. It consists of a V-shaped tube made of
an insulating substance, which, after being filled

with mercury, is interposed in the main current.
In order to close the latter it is only necessary
to turn a tap, which is arranged similarly to the
tap on the gas pipe. In this way the machine is

unprimed without its being able to give an extra
current spark. Another arrangement is also
made use of, a glass tube being filled with mer-
cury and dipped into a reservoir containing the
same substance. The tube is provided with a
ground stopper, this not only permitting the
suppression of the extra current, but also inter-

posing any sort of resistance to the current.
.•Although these details appear rather technical,

they relate to a most important matter. The
use of electrical machines is increasing, and it is

of practical use to know that currents are not
dangerous until a power of 500 volts is reached.
It is also of interest to know that the mechanism
of death varies with the nature of the electricity

used. Thus, with the extra current, or with al-

ternating currents, there is no anatomical lesion,

and the patient can usually be brought back to

life through the practice of artificial respiration,

as employed in cases of drowning. 'I'he dis-

charge of static electricity from batteries, on the
contrary, causes a disorganization of the tissues
that renders fruitless all attempts to restore life.

I
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National Electric Light Convention.

special Dispatch to the Western Elbctrician.

Boston, Mass., Aug. g.—The sixth meeting
of the National Electric Light association is by
far the largest ever held, two hundred and
twenty-three names being already registered.

Moreover, the exhibits are on a much more ex-

tended scale than usual, and altogether the meet-

ing promises to be a very enthusiastic one. Be-

low will be found the names of those present and
the proceedings of the first day.

President, J. F. Morrison, of Baltimore, Md.
Boston Electric Light Co., Boston, Mass.

—

Mavor Hugh O'Brien, F. A. Gilbert, P. Fahy.
Thomson-Houston Electric Co., Boston, Mass.

—Chas. .A.. Coffin, S. A. Barton, W. B. Hosmer,
E. W. Rice, H W. Burget, P. H. Alexander, H.
N. Curtis, G. W. Pavenport.
Sawyer-Man Electric Co., New York— Gen.

C. H. Barney, P. H. Alexander.

Baxter Electric Mnfg. c& Motor Co.—Ben-
son M. Green, Wm. M. Baxter, jr., David Evans.

U. S. Electric Co., Baltimore, Md.—P. O.

Keilhaltz.

Southwark Foundry & Machine Co., Phila-

delphia—James A. Pentz.

Jarvis Engineering Co., Boston, Mass.—A. F.

Upton, Boston; J. N. Pratt, New York; H. A.

Glasier, Chicago.

Cleveland Electric Motor Co.—L. Wright, F.

E. Petteugil, Geo. W. Mansfield, J. J. Miller,

Wm. Henderson, E. B. Gethune, Geo. W. Short,

C. A. Brayton.

U. S. Illuminating Co., New York—E. T.

Lynch, jr.

Callender Insulating & Fire Proofing Co.,

New York—A. W. Butterworth.

Electrical Review, New York—Geo. Worth-
ington, Chas. VV. Price, A. V. Garratt, F. M. ilG-

ley.

Geneva Non-Magnetic Watch Co., New York
—A. C. Smith, Addison Conkling.

Faraday Carbon Co., Pittsburgh, Pa.—Geo.
F. Porter.

Edgerton Electric Motor Co., Philadelphia

—

H. H. Edgerton, W. E. Sharp, W. B. Buchanan.
Brush Electric Light & Power Co., Savan-

nah, Ga.—T. P. Keck.
Millville Electric Light Co., Millville, N. J.—

Stephen Holbrook.
Bridgeport Electric Light Co.—Henry D.

Stanley.

Bridgeport Brass Co.—Fred A. Mason.
New Haven Electric Light Co.—Jas. English.

Riverside & Oswego Mills, Providence, R.

I.—R. T. Robinson, W. A. Huse.
Munson & Co., Chicago—J. H. Shay, J. H.

Thomas.
Brush Electric Light Co., Philadelphia—A. J

DeCamp.
Standard Carbon Co., Cleveland, O.—J. B.

Crouse, D. A. Dangler, AV. H. Boulton.

The Electrical JVorld, New York—C. E.

Stump, T. C. Martin, Jos Wetzler, W. I. Barker.

Western Electric Co., New York and Chicago
—F. W. Harrington.
The Okonite Co., New York—Geo. T. Marson.
St. Joseph Electric Light & Power Co., St.

Joseph, Mo.—W. C. Stewart.

Empire City Electric Light Co., New York

—

VV. I. Wark.
Louisiana Electric Light & Power Co., New

Orleans—Samuel J. Hart.
Allegheny County Light Co., Pittsburgh—S.

A. Duncan, T. Carpenter Smith, R. W. Ryan,
New York.
Fort Wayne " Jenney " Electric Light Co., Fort

Wayne, Ind.—P. A. Randall.

Thomson-Houston Electric Light Co., Kansas
City.

Baker & Co., Newark, N. J.—C. O. Baker, jr.

Worcester Electric Light Co., Worcester, Mass.
—H. H. Fairbanks.

Sun Electric Co., Woburn, Mass.— Frank
Redlow, M. M. M. Slattery, J. E. Talbott.

Vitrite & Luminoid Co., N. Y.—Remain Mace.
Kansas City Electric Light Co., Kansas City,

Mo.—E. R. Weeks.
The Electrical Construction & Supply Co.,

New York.—F. E. Kinsman.
Locke Patent Damper Regulator Co., Spring-

field, Mass.—C. C. Webber.
E. P. Gleason Mfg. Co., New York.—E. F.

Gennert, Wm. F. C.ullen, .Vrthur Sewart, Balti-

more, Md.
Electrician ami Electrical Engineer, New York.

—Geo. M. Phelps, jr.

John J. Williamson, Boston, Mass.
.Armington & Sims Engine Co., Providence,

R. I.—Gardiner C. Sims.

C. & C. Electric Motor Co., New York.—H.
S. Lurkin.

S mplex Electrical Co., Boston, Mass.—A. F.

Mason, A. C. Pond. E H. Batchelder.

Mather Electric Co., Chicago.—J. H. Reid.
\. L. Russell, Boston.

Bernstein Electric Light & Mfg. Co., Boston.
—Henry B. Cam, Oscar S. Bussman.

Thomson-Houston Electric Co., Chicago.

—

G. W. Atkinson, F. H. Goden.
Charlestown Gas Co., Charlestown Mass.

—

Geo. B. Neal.

Citizens' Electric Illuminant Co., Brooklyn,
N. Y.—E F. Peck.

Blodget Bros. & Co., Boston —A. D. Blodget,
T. H. Brady, New Britain, Conn.
Eastern Electric Cable Co., Boston.—Henry

A. Clark, H. H. Eustis.

Hugh J. Toland, Superintendent of Lamps,
Boston.

Boston Fire Underwriters' Union, D. Killicut.

Chicago .A.rc Light & Power Co., Chicago.

—

k. H. Brown.
Newton Electric Light and Power Co., New-

ton, Mass.—H. G. Pratt, H. H. Cutler.

Otto A. Moses, New York.
Thos. D. Lockwood, Boston.
W. S. Hill, Boston.

R. W. Prentiss, Professor Columbia University.

Samuel Elder, Boston, " .\merican " system.

Day Kerite Wire and Cables, Ralph W. Pope,

Chas. L. Ireson, Boston.—Leather Link belting.

Brush Electric Light Co., Cleveland, O.—Wm.
Swift.

New York Insulated Wire Co., New York.^

J. W. Godfrey.
American Tool & Machine Co., Boston.—H.

Barker.

Waite, Williams & Co.,

Waite, E. H. Williams.

Western Electrician,
Kreidler, T. B. Pemberton.
Boston Electric Protective Association, Geo.

W. Adams.
New Bedford Gas Light Co., New Bedford,

Mass.—Gilbert Allen, Robt. B. Tabor.

New Bedford Electric Light Co., New Bed-

ford, Mass.^Wm. Lewis.

S. B. Hillman, Philadelphia.

National Carbon Co., Cleveland O.—N. C.

Hayes, C. D. Smith, W. H. Lawrence.
The Electric Accumulator Co., New York.

—

F. Latshaw, Prof. A. Reckenzaun.
New England Wiring Co., Boston.— W. J.

Paine, H. B. Prindel.

Sprague Electric Railway & Motor Co., F. J.

Sawyer, Edward Blake of Boston.

Scoville Mnfg. Co., Waterbury, Conn.—Leon-

ard Waldo.
W. A. Hall, Boston.

John T. Noye Mnfg. Co., Buffalo, N. Y.—

A

A. Noye.
Hartford Dvnamo Co., Hartford, Conn.—Chas.

H. Weed.
Syracuse Electric Light Co., Syracuse, N. Y.

—

A. P. Seymour.
Brush Electric Light Co., Norfolk—W. W.

Chamberlain.
Boigmann & Co., Boston—W. C. Livermore.

Julien Electric Co., New York—C. O. Mail-

loux.

Davidson Steam Pump Co., Boston and New
York—N. E. Park.

Brush Electric Light Co., Detroit, Mich.—W.
W. Leggett.

Rogers Auxilliary Fire Alarm, Boston.—Otis

N. Howland, S. P. Wardwell, G. W. Daniel.

Maiden Electric Light Co., Maiden, Mass.—
A. E. Bliss.

New England Telepone Co., Boston.—A. H.

Chapman.
M. M. Packard, Baltimore, Md.
M. M. Rand, Lynn, Mass.

J. F. Patten, Duluth, Minn.

Thos. W. Clarke, Boston.

S. O. Richardson, jr., Boston.

J. AV. Dariey, Baltimore, Md.

Boston.—Geo. W.

Chicago. — W. A.

.•\merican Electrical Works, Providence, R. I.

—C. A. Ackerman.
Somerville Electric Light Co., Somei-ville,

Mass.—H. F. AVatts.

L. B. Wright, Boston.

Municipal Electric Light Co., Brooklyn, N. Y.
—Charles Cooper.

A\'. H. Harding, Baltimore, Md.
J. H. Churchill, Boston.

J. R. Edwards, Washington, D. C.

J. B. Hatch, jr., Boston.
Parker-Russell Mining & Manufacturing Co.,

St. Louis—G. AV. Parker, D. R. Russell.

R. H. AVhittier, Providence, R. I.

E. M. Carhart, Providence, R. I.

W. H. Fleeming, Liverpool, Eng.
Frank Fuller, Boston, Mass.
M. C. Kerr, Pittsburg, Pa.

Frederick Boyce, AVashington, D. C.

Enos Electric Railway Co., Boston.—C. J.
Messer, S. P. Messer.

C. J. H. AYoodbury, Boston.
B. VV. Kellogg, Boston.

John B. Martin, Boston.

J. P. Stanley, Boston.

California Electric Light Co., San Francisco.

—

Geo. H. Roe.

Thos. Leavitt, Boston.

John Flint, Brooklyn, N. Y.
B. E. Priest, Boston.

N. D. Finley, Boston.

E. P. Sparrow, Boston.

John N. Candee, Poughkeepsie, N. Y.
A. T. C. Daniel, Boston.
Thos. C. Sims, Boston.

Herbert C. AVist, Boston.
Bradley Electric Power Co., New York.—C.

L. Bradley.

Fiberite Manufacturing Co.—Thos. H. Rown.
Geo. H. Hartwell, Boston.
Boston Rubber Shoe Co., Boston—G. L. Rich-

ard.

North Attleboro Steam Electric Co.—H. M.
Daggett, jr., L. W. Dillon.

Ball Electric Light Co., Boston.—H. M.
French.
The meeting was called to order at 10:30 this

morning at the Parker House, with President
Morrison in the chair. He opened the meeting
with the appended address:

" Gentlemen of the National Electric
Light Association : I have again to congratu-
late you upon the success of your organization,

which the large attendance to-day from all over
the country evidences. Inventive ability and
irrepressible energy of the most pronounced
character still farther encourages us in the belief

that if the electrical business does not achieve
a phenomenal success it shall not be for want of

intellectual activity, energy and integrity. Great
progress has been made in the last six months in

electric lighting generally, but especially in the

development of the incandescent system. The
induction system, which permits of low tension

lamps at a great distance from the station, is a

branch of lighting that has greatly increased since

the last convention and is now successfully con-
ducted in many places. This system, more than
any other formerly in use, is designed to find its

place in the illumination of private houses. Its

flexibility is very great. Its farther development
is encouraging. Lighting by storage batteries

has also received a great impetus within the last

three months, and while there are still some dif-

ficulties to overcome in certain branches of illu-

mination, it is fast superseding the dangerous oil

lamp on railway trains.

" Dynamos have been perfected so as to give

greater efficiency per pound of metal used, and
our electricians are constantly working to reduce
the cost of the machines, thereby insuring a large

market for the same. The perfection of the arc

lamp has increased, and the demand for the same
in the last six months exceeds the output of the

previous eighteen months. Mill owners and
others are beginning to realize the enormous ad-

vantages of the electrical illuminator, not only in

the more healthful condition of the operatives,

but also in the greatly decreased fire risks. The
underwriters throughout the country recom-
mend the introduction of incandescent lights to

their patrons in all factories where inflammatory

fabrics are made.
" Abroad, the introduction of electrical install-
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ations has been slow and unsatisfactory, but of

late our brethren across the ocean have taken up
the subject with vigor, and to-day are becoming
formidable rivals in the enterprising spirit of this

country in the adoption of electrical energy for

all uses.
" The patent office question, perplexing and

unsatisfactory as we are well aware it is, is now
receiving attention through the agitation of the

subject by this association, and we intend to keep
this matter before the world until legislation shall

be compelled to furnish what is needful,

"As suggestive of the multiplicity of uses to

which electricity may be put. Lieutenant ]\'Iur-

dock submits a paper setting forth and explaining

the electrical requirements for the new govern-

ment cruisers. Although this especial electrical

application would necessarily be limited, it would,

no doubt, be useful, and still farther evidences a

desire for the application of electrical devices in

every branch of industry.

"The perplexing wire gauge matter will again

be placed before you and if the work of the past

six months of the committee on this subject cor-

responds with the exhaustive and excellent re-

port made at the last convention, we may expect

something definite enough this time to decide

the attitude of this association in relation

thereto.

"I regret to have to announce the absence of

the report of the committee on insulation of wire

and proper installation and construction of

plants. This committee requested the associa-

tion to provide the necessary means to enable

them to carry out their investigation, but as the

association was in no condition to render them
the pecuniary aid they required, they determined
not to pursue their work any further. I believe

this to be a loss to the association, as from the

statements they have made of what they intend

to do, if they only had the means, I can easily

forsee the loss of a great deal of valuable infor-

mation to ourselves and to the world at large."

President Morrison then introduced the mayor
of Boston, who welcomed the delegates to the

city in a few well chosen words. After hearing

the reports of the secretary and treasurer, the

report of the legal committee was made by Mr.
Stewart, who included patent legislation in his

report. Mr. Stewart recommended the estab-

lishment of a court in the patent office that

would embody in itself the jurisdiction now di-

vided among half a dozen different officers, the

increase of the force in the patent office and the

establishment of a laboratory for the conduct of

experiments. Mr. Stewart went on to say that

his committee was preparing a digest of the

literature of electric lighting which they felt sure

would be useful to the association.

It was moved and carried that the Stewart
committee be continued and authorized to take

steps necessary to get the bill as presented
passed by congress.

The report of committee on revision of the

constitution was next called for.

Mr. DeCamp said the committee had found so

many amendments to the constitution that they

had concluded to submit an entirely new consti-

tution and it was laid before the convention. It

was then taken up clause by clause and discuss-

ed, the discussion resulting in its being referred

back to the committee for later report during
this convention. Mr. Duncan was added to the

committee on by-laws.

The report of committee on wire gauge was
ne.xt presented by Mr. Garratt, who called atten-

tion to the fact that his committee had been con-

tinued from the Philadelphia meeting, where they
reported in favor of the metric system and that

after a good deal of hard work they had, to a

considerable degree, got their results in final

shape and prepared a mathematical table which
he hoped to get electrotyped at once and so be-

come the property of the association.

Dr. Moses stated that although a member of

the committee, he had taken no heart in the

work, having been abroad or sick during the

time it had had the subject of wire gauge under
consideration. He warmly commended the

committee for the comprehensive and laborious

work they had accomplished. As to the metric

sy.stem he said it was so well known and so gen-

erally used that there was no necessity for de-

fending it as a standard.

Mr. Mason asked for information as to what
would be the effect of the adoption of the com-
mittee's report by the association, and what had
been the effect of the adoption of the commit-
tee's previous report.

The president, after consulting the minutes of

the previous convention informed Mr. Mason
that at that convention Mr. Powers, of Troy,
moved that the matter be left in the hands of

the committee for a further term, and that the

committee be increased to five, with instructions

to report further at the ne.xt semi-annual con-
vention ; that in the meantime the report of the

committee be accepted and placed on file ; that

such suggestion as the committee made in re-

gard to printing copies be carried out in order

to enable members to familiarize themselves
with the new gauge in case it should be adopted
at the succeeding convention, and that Mr.
Powers' motion was carried.

Mr. Lynch suggested that Mr. Garratt add to

his report a column showing the full current

carrying capacity of the wires at different tem-

peratures.

Mr. Garratt stated that he would do so.

Mr. Stewart spoke in commendation of the

work of the committee and moved that their re-

port be adopted.

After further discussion by Mr. Phelps and
Mr. Garratt, the president suggested that the

subject be made a special order for a fixed hour
on Thursday, so as to enable members to study
the details.

On motion of Mr. Mason the subject was laid

on the table and made a special order for the

opening of Thursday's session.

The president called for the partial report of

the committee on " Insulation and Construction of

Plants."

Mr. Robertson stated that he had been unable
to indorse the partial report prepared by the

other members of the committee and that he

begged to resign, finding himself in so small a

minority. The resignation was accepted.

The report was read by the secretary and dis-

cussed by Mr. Eustis, Mr. Mason and others,

and on motion of Mr. Leggett, it was laid on the

table. Mr. Leggett stated as his reason for

making this motion that the committee having
admitted that it was but a partial report, it would
hardly be fair to them to spread it on the min-
utes of the association as a report from that

committee.
The convention then took a recess until half

past two. On re-assembling Mr. Slattery read
the report of the committee on " Electrical Distri-

bution by means of the Alternating Currents."

Mr. Duncan said in regard to the difficulties

suggested by Mr. Slattery that those were being
gradually solved and were stated in the paper.

One of the difficulties was with the induction-

box itself ; but practical experience of four

months in the use of these boxes had been such
as to show that they are entirely efficient and
satisfactory and can be relied on to be placed in

any position and to do their work effectually.

He did not know that they got any more heat

from the alternating current dynamo than
from the arc light dynamo ; he did not think

they got much less ; he knew that they did
not get much more. He knew of machines that

had run successfully for three months without
anything having been done to them, some of

them averaging in a week's run 24 hours per
day except Sunday.

Mr. Smith, of the Alleghany County Light com-
pany, having received shocks from both an alter-

nating and a direct current machine, expressed a

decided preference for the former. He thought
the Thomson-Houston machine gave the most
tremendous blow he had ever felt, but the alter-

nating machines seems to throw it off instantly;
" you do not have time to take hold." He said

that he was a little enthusiastic on the subject of
the alternating currents. In Pittsburg they were
using the direct system multiple arc. They had
been struggling with 0000 wire, pulling their

poles out of line, and the direct current machine
burning armatures etc. Taking the two sys-

tems into account, the ease of distribution and
the ease of handling, he thought that the alter-

nating system was bound to come, if for nothing
else than for the enormous reduction it made in

the cost of running a station.

Dr. Moses said that the same machine in the

station at South Pittsburgh, with a lone, solitary

man that Mr. Weeks saw there, was there still,

but they had doubled up their capacity and that

one man was running it.

Mr. Kingsman stated that he had succeeded
perfectly in burning an arc light with a fifty volt

converter from the alternating system of the

Westinghouse company and that he got twelve
hours time from twenty-four inches of carbon
and a perfectly steady light. The lamp he used
was the Simplex lamp, two thousand candle
power and fifty-five volts.

After some further remarks by Messrs. Kim-
ball, Decamp, Smith and Slattery the report was
accepted on motion of Mr. Garratt.

E. R. Weeks, of Kansas City, then read a
paper on "Electrical Education."

In reply to a question put by Mr. Smith, of

Jamestown, Mr. Weeks stated that there were
many books sufficiently popular in their style to

be of great use to employes. If Mr. Smith
would get a list of electrical works from any of

the New York electrical papers he would be able

to choose from thirty to forty books sufficiently

simple and elementary to form a nucleus of a

library for employes.
Mr. Garratt commended, as adapted to the

needs of workingmen, a book by Sylvanus
Thompson called Elementary Lessons in Mag-
netism and Electricity.

The following resolutions were, on motion of

Mr. Mason, adopted:
"Resolved—That the work that was assigned

to the committee on 'Insulation and Installa-

tion' is of such importance that this convention
can not allow the subject to escape their earnest

attention; that the subject is of the utmost im-
portance to the electric lighting business and one
in which there must be abundant material and
experience which can be obtained without, ex-
pense to this association. n

" Resolved—That a committee of five on ' In- ^|
sulation and Installation ' be appointed to report

at the next meeting, and that Dr. Otto Moses be
the diairman of the committee."

Dr. Moses demurred to being made chairman
of the committee, while expressing his willingness

to serve as a member.
The president said he would appoint the com-

mittee, and endeavored to induce Dr. Moses to

serve as chairman.
The president placed Mr. Leggett on the

Committee on " Revision of the By-laws."

Mr. Mailloux moved that a committee on
nominations and to select a place of meeting be
appointed by the chair.

The motion was carried, and the president

appointed as such committee Messrs. Mailloux,
Leggett, Robertson, Moses and DeCamp.
The convention then adjourned until ten

o'clock on Wednesday morning.
Through the courtesy of the Boston Electric

club and the Thomson-Houston Electric com-
pany the delegates are to enjoy a boat-ride to-

morrow, down the harbor, a visit to the Thom-
son-Houston factory at Lynn, and a banquet in

the evening at the Point of Pines.

[The foregoing report, received by wire, covers tlie

first day's proceedings of the convention. The next issue

of the paper will contain the full proceedings of the second
and third days and the papers read the first day.—Eu.
W. E.] •

A Floral Clock.

A clock recently patented in France is in imi-

tation of a tambourine, on the parchment head
of which is painted a circle of flowers correspond-
ing to the hour figures of ordinary dials. On
examination two bees, one large and the other
small, are seen crawling among the flowers.

The small bee runs rapidly from one flower to

another, completing the circle in an hour, while

the large one takes twelve hours to complete the

circuit. The parchment surface is unbroken
and the bees simply laid upon it, but two mag-
nets connected with the clock-work inside the

tambourine move just under the membrane, and
the insects, which are of iron, follow them.

Mertillow R. Clapp, of the Clapp & Jones
Manufacturing company, of Hudson, N. Y., died

July 2Sth of Bright's disease, in the si.xtieth year
of his age.

1
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CORRESPONDENCE.

News from New York.

New York, Aug. 2.—The eastern states have
been recently visited by a series of storms whicli,

although of a different nature from the western
tornadoes, have been sufficiently prolific in water
and electricity to give them unusual prominence
in the meteorological records. New York city

has for years been comparatively free from dam-
age by lightning, but on Tuesday night about 9
o'clock a sharp flash was immediately followed

by the extinguishing of the arc lamps on lower
Broadway, and electric wires of every description

received their quota of the surplus electricity

which was so suddenly turned loose in that vicin-

ity. The occasional failure of electric lights

does not appear to create any prejudice against

their use for street lighting, yet it seems as if ev-

ery precaution should be taken to insure perfect

service for the general welfare of the business.

The gas commission, composed of the mayor,
comptroller and commissioner of public works,
met on the 29th of July to consider the agree-

ments with the electric lighting companies for

lighting the city. This has heretofore been har-

moniously divided between the Brush and United
States local companies at 70 cents per night for

each lamp. The appearance in the field of vari-

ous companies who proposed to do the same
work for less money has, however, led to a re-

duction in the price to 25 cents per night. At
this session of the commission the mayor growled
because the agreements were not ready before,

and complained that the city was still paying the
old rates. This was denied, however, and the
commission proceeded to business and decided
to advertise for lighting new districts. The
mayor has been a determined advocate of gen-
eral electric lighting of the streets, but not at the

old prices. He is a firm believer in the impor-
tance of thorough street illumination as a relief

to the police department in guarding life and
property at night. Arrangements were consid-
ered for lighting Bryant and Mount Morris parks,

the mayor stating that they should either be well
lighted at night or else closed. He had heard
that Bryant park had been the scene of some
disorder at night. The lighting of both these
parks will be included in the advertisement for

bids.

Mrs. Hicks-Lord, whose residence on Wash-
ington place was robbed some time ago, has had
a private arc lamp placed in the rear of thcbuild-
ing, the front being already adequately illumin-
ated by two city lamps in the park. Electricity

is continually lowering the value of burglary as a

profession, and its practice in this city will soon
be among the lost arts. In addition to the sur-

veillance of the police department, the thoroughly
systematized organizations of patrolmen, in con-
nection with electric burglar alarms and watch
boxes operated by private corporations, has
forced the burglar into less remunerative, but
also less dangerous fields. South Jersey was re-

cently " worked " by a couple of brothers vvho
spent several weeks along the railroads, utilizing

for transportation purposes a railway velocipede
which they stole from the car-house at Ocean
City. They were thoroughly familiar with the
train schedule, and seem to have experienced no
difficulty in breaking into various stations on the
lines of the West Jersey, Camden, and Atlantic
and New Jersey Southern lines, making no very
large hauls, however, and consequently being
obliged to continue steadily at work, until finally

their boldness in operating up to daylight led to

their capture, and they are now lamenting their

rashness behind the bars of Camden jail.

The semi-weekly sessions of the board of elec-

.trical control continue to attract numerous visi-

tors, and the press of the city is well represented.
Mayor Hewitt does not hesitate to publicly ex-
hibit his antagonism to his colleagues in the
board, and he apparently delights in sarcastic ob-
servations upon their attempt to master the
problem of burying the wires. He asserts that
he. shall oppose the construction of anyi more
conduits until a satisfactory system of distribu-
tion is adopted. He will not indorse any system
.of distribution that involves the use of poles or
overhead wires. As the board was established,
primarily, for _the purpose of placing the wires

underground, he objects to granting privileges
for poles and wires in the annexed district, for

instance, where one company desires to place

1,500 poles in order, among other things, to pro-
vide for street lighting, should it secure a con-
tract for that work. .Vt the meeting on Frida)',

July 29th, Mr. Cibbens was appointed a com-
mittee of one to tabulate the applications for pole
privileges, in order that no permits should be
granted for duplicate routes. The caustic char-
acter of these tilts between the members of the
board must be heard to be appreciated. Mr.
Gibbens thought that new companies should
be granted the privilege of putting up poles, so
that they might compete with the old companies.
If the company securing the privilege should not
get the contract for city lighting, the successful
bidder could then use the other company's poles
to string wires on. The mayor replied that in

his experience he had found that when he owned
a thing he had what is called "the bulge on it."

This view was concurred in by Messrs. Hess and
Moss, but Mr. Gibbens still argued in favor of
competition. Upon the offering of a resolution
inviting Park Benjamin to come before the board
and explain why it was proper that the conduits
should be constructed even if no plan of distribu-

tion had been adopted, the mayor said it would
be a waste of time. " I am too old," he declared,

"to go to school. You want Park Benjamin to

come and give me lessons. If I want lessons I

will send for that gentleman. You may have
Mr. Benjamin here, but I will ask to be excused
to attend to more important business. You
should appoint a competent electrical engineer
who would look into the matter and listen to sug-
gestions from Mr. Benjamin or anybody else."

As the mayor has placed himself in an antag-
onistic minority, he has been obliged to use the
authority of chief magistrate of the city in order
to prevent what he fears may be improper ap-

pointments.

Several down-town merchants have united in

addressing a protest to the sinking fund commis-
sion against the leasing of any property on Bur-
ling slip to the North and East River railroad

company for a power station. Such a plan is

contemplated for the generation of electricity for

the operation of this line. All other apparent
obstacles have been cleared away, and the motors
may be started up before winter sets in. It is

gratifying to know that companies engaged in

manufacturing electric plants for railway pur-

poses are overwhelmed with orders. The exis-

tence of these systems will enable inventors and
manufacturers to continue the work of improve-
ment until all details are fully arranged.

P.

Eastern Electrical Gossip.

New York, Aug. 6.—Telegraphing to and
from moving trains seems to have passed the

experimental state and, judging from the reports

given of the satisfactory service of the system on
the Lehigh A^alley road, is a positive success.

The Consolidated Railway Telegraph company
have had operators on three trains each way
daily on that road between Perth Junction and
Easton for some months and, aside from the

revenue received from passengers who patronize

the system, it has been found of great advantage
to the superintendents and dispatchers on ac-

count of the facility with which they can com-
municate with the trains they wish to control.

The system is particularly adapted to single

track roads on this account, and in cases of

break-downs or accidents at a distance from tel-

egraph offices, much valuable time can be saved
"by its use.

Various electricians have, for some time, been
proposing to propel yachts by means of storage

batteries. We are soon to have a practical trial

of the scheme, as there is now building at New-
burg a 37 ft. boat that will be driven by a cur-

rent from a storage battery.

John J. Carty, for several years superintend-

ent in charge of the operating room of the Bos-
ton exchange, has severed his connection with

the New England company, and on the first of

August assumed charge of the Western Electric

company's cable work in the east.

The New York & New Jersey Telephone
company is preparing to move into its new and
commodious general offices on Smith street in

Brooklyn. It is expected that the new multiple
board being built for this company will be ready
for use by the first of January when the operat-
ing room will be moved into the same building.
The company is now erecting a building in Wil-
liamsburgh to be used for an exchange there.

Schemes for building underground roads in
'

this city are very numerous just now, and nearly
all are proposing to use electricity as a motive
power The latest is the revival of the plan to

tunnel the East River. Last week there was
filed in the office of the secretary of state at Al-
bany the certificate of incorporation of the New
York & Long Island Railroad company. The
length of the proposed tunnel will be about five

miles, and it will extend from the Long Island
railroad at Hunter's point to the New York
Central at Ninth avenue and Thirtieth street,

with a loop to the Grand Central Depot. The
plan calls for a double track, and the trains will

be operated by electricity and also be lighted by
it.

H. H. Kingsbury, who is connected with the
telegraph, telephone and electric light business
at Sydney, Australia, and who represents the
Western Electric company there, is in the city.

He is on his way from London to Sydney, and
expected to leave San Francisco on the 26th
inst., but thinks he will remain in this country
another month that he may have more time to

look about. He says that Australian methods
of doing business are more like American ways
than English ways.

The corporation counsel has advised Mayor
Hewitt that all the work of the board of electri-

cal control in authorizing the opening of streets

to lay conduits is illegal until a plan has been
perfected and approved for a complete system of

conduits for the entire city.

The cross connecting board used with the

Metropolitan company's new multiple and men-
tioned in last week's letter, was designed by Mr.
Eckert and Mr. Seeley of that company, and at-

tracts a great deal of favorable attention from
visiting electricians. S.

From the Pacific Slope.

San Francisco, August i. — The twenty-
second annual report of the fire alarm and police

telegraph of San Francisco shows that last year
there were 299 first alarms, six second alarms and
one third alarm. This is the highest number of

alarms ever sounded from the office. The ex-

penditure for the service was $16,399.12 and the
appropriation was $17,100.

There is now being operated in this city a
private system of fire-alarm gongs. Connection
is made by a contact maker in large gongs at the

several companies and radiating branch circuits,

upon which small gongs are placed in the

residences of the "call" members of the fire

department. The alarm, when struck at the

companies' headquarters, is transmitted over these

lines, which are operated by independent batteries,

placed in the various houses of the department.
These lines in no wise interfere with the working
of the main fire alarm circuits. Superintendent
Curran recommends that the existing plant be
substituted by newly constructed circuits to be
maintained by the city government, and incor-

porated into the department, thereby guarantee-
ing to the fire department the reliability which is

afforded them over the regular wires.

The supervisors have requested the California

Electric Light works at San Francisco to erect

sixteen more masts in the suburbs, each mast to

carry four-thousand candle power lamps.

A movement has been inaugurated by some
capitalists in San Francisco and Los Angeles to

build an independent telegraph line from San
Francisco to the southern portion of this state..

The company will be incorporated with a capital

of $200,000. The purpose is to build to Los
Angeles first and thence to San Diego, Phoenix
and other points in Arizona and southern Califor-

nia. Overtures have been made to the Southern

Pacific company for the privilege of erecting the

line on its right of way and other preliminary

steps have beeri taken.

The electric light plant at Oliva Heights is

being put in position for use and will be in opera-

tion for illuminating the towns of Santa Ana,

Orange, Tustin and the Santa Ana valley by the
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ast of the week. It is also proposed to utilize tlie

electricity for power to run an electric railroad

from Santa Ana, Orange, St. James, Oliva Heiglits,

Modena and Tustin, making a circuit of fifteen

miles. This plant is to be run by water power.

Joseph McDonough, a capitalist, is accredited
- with the intention of erecting a hotel on a grand
scale at the north-east corner of Fifteenth street

and New Broadway. The plans are now being
considered and the building contemplated will be
of fire proof construction. Its dimensions will

be 300 X 275 ft. It will be provided with eleva-

tors, fire escapes, electric bells, annunciators,

return and fire alarm calls, and is to be lighted

by incandescent lights. It will also embrace a

theater and several stores. A part is to be devoted
to the new bank of which Mr. McDonough is a

prominent stockholder.

Taylor Bros., are to put an arc light plant in

their large paper mills at Taylorville, Gal.

The Pacific Coast Electrical Construction com-
pany have filed the same articles of incorporation

in Alameda county as filed in San Francisco.

This company started up their lights at Oakland,
Cal., on the 25th ult, to the satisfaction of a

majority of the citizens of that city.

The Haas gas well in Stockton, Cal., claims a
flow of over 100,000 cubic feet of gas per day,

besides eight other flows which are now cast off

from the well, but which are accessible by
breaking the pipe at each flow by giant powder
and electricity. It was intended to get a franchise

from the city council to lay pipes for lighting the

city, but trouble was found by reason of the old

gas company's franchise. The gas well company
now threatens to run electric lights if the old gas
company opposes. The new company claims to

have power to run 1,600 sixteen-candle lights.

The Plomeares Hotel Co. at Los Angeles,
Cal., has filed articles of incorporation. The
capital -Stock is $60,000. The directors are F. T.
Smith, O. F. Griffin, C. C. Olmsted, J. E. Pack-
ard and James E. Taylor.

'

The Electric Improvement Co. have contracted

to build an electric street railway at San Jose,

Cal. The system to be used is not known.
The Pacific Electric Co. started their new

station at Oakland, Aug. ist, with no private

lights. The plant consists of three new boilers

55 inches diameter, 16 feet long, one 180 h.p.

Buckeye engine, six 30-light dynamos, and
several smaller dynamos. The company intend
to start next month in the (notor business. Their
building is a large two-story brick structure at

the corner of Second avenue and Western street.

The upper floor is used for manufacturing and
the lower floor for office, dynamo, engine, boiler

and store rooms.

The steamer Mexico that was wrecked at Vic-
tory, B. C, last April has been completely re-

wired and new electric apparatus put in.

The Sunset Telephone Co. have built a new ex-

change and established new lines at Potterville,

Woodville and Piano, with the main office at

Visalia, Cal.

Nelson Bennett, a well-known railroad contrac
tor of Tacoma, W. T.. has secured the contract
and franchise to build an electric railroad

through that city. The overhead wire system is

to be used. Work has been begun on laying the

track. Mr. Bennett also expects to build a road
in Seattle and Olympia, W. T.
A company has been formed to introduce the

electric light in Albany, Ore.
Walter Blair of Oakland has purchased a

a lot at Oakland and will build a station for an
electric street railway which he proposes to try

on his new road now being laid on Broadway at

the rate of about 100 feet per day, and which
will probably be completed in a few days. Mur-
ray & Bro. have sold him a forty horse power
engine. . Mr. Blair will use the overhead system
of transmission.

C. R. Lloyd has secured the contract to light

the Hotel Rubidoux at Riverside, Cal, by incan-
descent lights. The Indianapolis Jenney sys-

tem will be used. Mr. Lloyd has also closed a
contract for 400 horse power of water power
with the Water Co, to be used by the Electric

Power & Light Co. who bind themselves to have
the works running in thirty days.

R. A. Simon will leave on the 5th on an ex-

tended trip through California and Nevadafor the
purpose of studying the problem of the electric

transmission of power for mining, milling and
railway purpose from the available water powers
of those states.

San Rafel has an electric light plant which
was started last week.

Davis & Co's flour mill is to have an incande-
descent plant. They have been using a 15-light

Brush arc light for three years and have con-

tracted with the California Electric Light Co. to

exchange for a Brush incandescent plant.

The San Jose Brush Electric Light Co., have
contracted with the city council to light that city

for $12,500 for the year.

The idea of an electric railway from San Jose
to Saratoga has been abandoned for the present.

Geo. R. Roe, secretary and manager of the

California Electric Light Co., left on the 30th ult.

for Boston, Mass., to attend the national con-

vention. The gas inspector gave a sigh of re-

lief.

The California Electric Light Co., at San
Francisco are adding a large Corliss engine,

24"x48" to their station. This makes the second
engine of this size added within two years.

The West Coast Electric Construction Co.

have filed articles of incorporation. Capital

stock $10,000, in shares of $100 each. The di-

rectors consist of four lawyers and a bell hanger.

S.

Detroit's Burfget.

Detroit, Mich., August 6.—The argument
on the application of the Brush Electric Light
company for an injunction against the common
council to restrain any authorization on the part

of that body to cause disturbance with the poles

or wires of said company, was not heard on
Thursday, the day fixed, but was put over until

next Tuesday. The city authorities asked for

more time in order to secure data, showing that

the placing of electric light wires undergound, is

feasible. In the meantime, Mr. Paige, vice-pres-

ident of the Brush Co., offers a substitute for the

underground system. His plan is practically the

same as the one heretofore advocated by Mr.
Durant, of St. Louis, namely, to erect iron shafts

at the corner of alleys ; to be from 125 to 150
feet in height, and cross-armed the same as tele-

graph poles ; lights to be looped in from the

nearest shaft. The wires thus strung, would be
out of the way of firemen and would clear the

highest buildings. An underground system
could not do more. The proposition has been
submitted to the mayor, but it is not likely to be
recommended.
The three years' contract with the Brush Co.

for lighting the city has been vetoed by the

mayor who, in his message to the council, stated

that he could see very little, if any, advantage to

the city in the apparent saving of $5,000 a year
which would result in accepting the three years'

contract in preference to the one-year contract.

It appeared to him to be good policy that the city

should be left free to take advantage of such de-

velopments in the process of electric lighting as

the long term of three years might reasonably be
expected to bring forth. Fuel was the most im-

portant item entering into a calculation of the

cost of producing light, and he deemed it unwise
and injudicious to accept a contract based upon
the present cost of production, just when an era

of cheapened fuel was being entered upon.
Another reason why the contract should not be
entered into was that the Brush Co. was hostile

to the ordinance requiring wires to be placed
underground. The question of sustaining the

veto will come up next week. Later develop-

ments would seem to indicate that the Brush Co.

would not now sign the contract even if awarded
them over the veto. If compelled to put the

wires underground it would cost $200,000, This
would necessitate an increase of capital and also

working expenses, and, of course, the cost of the

light would be greater.

The Ypsilanti common council awarded the

contract to light the city, to the Jenney Co. of

Indianapolis. The mayor's veto was not sus-

tained by a vote of thirteen to one.

Plans are nearly completed to organize an
Edison company at East Saginaw. J. R, Markle
and J, P. Tillotson, of Detroit, are the prime
movers, and are figuring to have the local gas
company take hold and organize the company
with a capital of $250,000.

The American Bell Telephone Co. has filed

suits against Ray Beckwith et al., Kalamazoo
and W. A. Soule, Minden City. The defendants
are using the Cushman instrument. C.

Indianapolis Items.
Indianapolis, August 8. — The Jenney Elec-

tric Co. of this city are doing a good business.
Their latest contracts are for furnishing a 60-

light arc plant for Ypsilanti, Mich., and one of
same size for San Bernardino, Cal. They have
also closed a contract with the Union railway
company for the necessary apparatus for light-

ing their new railway station. The plant will

furnish 60 arc lights for train sheds and 1,000
incandescent lamps for the main building.

The Denison house has just been overhauled
and refitted. Among its improvements is a Jen-
ney plant for lighting the house throughout.
The New Albany Electric Heat & Power

company, of New Albany, Ind., has been
incorporated with a capital stock of $10,000.
The directors are Jacob Goodbud, John S.

Briggs, Edward B. Lapping, L. S. Bradley, Ed-
ward C. Hongan, Marion Steele and Isaac P.

Leyden.
The people of Elkhart, Ind., who wouldn't

have the telephone except under the strict letter

of the law, have followed the example of other
places and are now using it on' the toll system.
The exchange began operations this week. M.

THE ELECTRIC LIGHT.
At a recent meeting of the city council of

New Orleans the lighting committee was author-

ized to advertize for bids for lighting the public

buildings of the city for five years with incan-

descent and arc lights and also with gas.

The city council of Shelbyville, III, voted to

light the streets of the city by electricity, the

system to be furnished by the Shelbyville Water
company. The mayor refused to sign the

ordinance, but the councilmen declare they will

have the electric light.

Julian F. Denison, of New Haven, Conn., has
invented a device by which burnt-out carbons in

arc lamps are replaced as fast as need be. It is

said that by the use of his apparatus an arc

light will burn ninety hours or more without any
attention.

THE ELECTRIC MOTOR.
AH leading motor manufacturers are receiving

orders from abroad.

Street car horses dying at the rate of forty a

day in New York during the hot weather and
more than a thousand since June ist. If the

electric motor, with this record, were only on a

par with horses in the cost of investment and
maintenance, humanity would dictate its adoption,

but when electric cars can be run for less money
than with horses for power, then humanity is

reinforced by economical considerations, and
under these circumstances there is but one con-
clusion :• The horses must go.

THE TELEPHONE.
At a recent meeting of the village authoritities

of Evanston, Mr. Fay of the Chicago Telephone
conjpany entered a protest against permitting

electric light companies to string their wires on
telephone poles, on the ground of danger. His
protest was referred to the proper committee.

THE TELEGRAPH.
The old time and military telegraphers will re-

new associations in annual convention at Phila-

delphia on the 17th and iSth of this month.
Articles of incorporation have been filed by

the Superior Telegraph & Telephone company
of West Superior, Douglass County, Wis.

NEW ENTERPRISES.
L. P. Brown, of Kansas City, Mo., is about to

erect a residence to cost $15,000. It will be fit-

ted with electric bells.

J. W. Swain, of the same city, will build a res-

idence to cost $25,000, It will be supplied with

all modern improvements.
D. Pulman, of the same place, has laid the

foundations for a I'esidence to cost $35,000. The
details of the superstructure have not j'et been
completed.

I
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A new school building to cost §25,000, is to be

erected in Madison, Wis. W. O. Williams is the

architect.

The city of Salem, Oregon, proposes to put in

the electric light. Proposals will be received by

T. C. lioone.

The Twin City Gas Co., of La Salle, 111., are

establishing an electric light plant, and propose

to lay out about $4,000 on the steam plant.

C.H. Law, of TaylorsviUe, 111., is in want of

an electric light apparatus.

A new court house to cost $15,000, is to be

built at Cimarron, Kan.

W. Babcock, of Kansas City, Mo., will build a

§12.000 residence. He will fit it up with electric

bells.

The First National bank of Findlay, O., is to

be remodelled at an expense of about $25,000.

The Concordia society of Watertown, Wis.,

will build a $12,000 opera house.

.\t Columbus, Lowndes Co., Miss., a new jail is

to be built. It will cost about $16,000.

T. J. Stackhouse, of Findlay, O., is about to

build an addition to his hotel. The estimated

cost is $20,000.

Leman & Schmitt, 31 Benedict block, Cleve-

land, O., are the architects for a new hospi-

tal to be built in that city.

Henry Leiser, of Findlay, O., will build a$i6,-

000 residence.

At the same place, U. M. Northrup will build

a $11,000 residence.

A business block to cost $10,000 is to be erect-

ed in Findlay, O., by Eli Phillips.

At Galveston, Texas, a cotton seed oil mill is

to be built by Sampson Heidenheimer, corner of

Strand and Twenty-second streets.

At Aurora, III., James Howland will build a

residence to cost $10,000. It will be fitted with

electric bells.

At Findlay, O., Mr. De Oesterlin is about to

build a business block to cost $20,000.

At the same place the Ohio Lantern works will

lay out $75,000 on a factory.

Preparations are being made by a number of

capitalists for the erection of a mammoth sum-
mer hotel in Hyde Park, at the foot of Fifty-

sixth street. About $500,000 will be invested in

the enterprise.

Electrical Patents.
Issued August 3nd, tS8j.

367,359. Galvanic Battery. Horatio ] Brewer,
New York, N. Y.

367,402. Electric Pyrotechnics. John H. Irwin,

Morton, Pa. Incandescent lamps, arranged
in a circle, spiral or other form, are brought
into circuit one after the other to give the

appearance of moving fire.

367,422. Electrical Ore-Detector. Lemuel Mel-
lett, Milford, Mass.

367,435. Lightning Arrester for Protecting Oil

Tanks. David O'Brien, Philadelphia, Pa.

A balloon held by guy ropes above the oil

tank is provided with lightning rod points

which are connected with a flexible conductor
leading to the ground.

367,451. Galvanic Battery. James Serson, Bos-
ton, Mass.

367,469 System of Electric Distribution. Elihu
Thomson, Lynn, Mass. A constant current

electro-motor is used to drive a generator
feeding a local circuit; an electro-magnet in-

cluded in said local circuit regulates the

power or speed of the motor as required.

367,470. Regulator for Dynamo-Electric Ma-
chines and Motors. Elihu Thomson, Lynn,
Mass. The first claim is as follows: " The

combination, with a dynamo-electric machine
... having its field-coils in derived circuit to the

work, of a field varying device and means for

simultaneousl)' and automatically moving the
commutator brushes backward when the field

magnetism is diminished, and vice versa."

367,471. Coupling Compound Dynamo-Electric
Machines. Elihu Thomson, Lynn, Mass.

367,475. Roof for Suspended Electric Conduct-
ors. Chas. J. ^'an Depoele, Chicago, 111. A
snow shed supported upon the cross wires

protects the overhead conductors and traveL
ing contact of an electric railway system.

367,523. Burglar Alarm. Benjamin F. Hough,
Sandusky, Ohio.

367,541. Electric Ore Indicator. Lemuel Mel-
lett and Jerome Prince, Milford, Mass.

367,548. Electric Conductor. Thomas S. Reed,
Bridgeport, Conn. The naked wire is painted
with non-siccative paint and then covered with
fibrous material which takes up the paint.

367,568. Electric Arc-Lamp. Merle J. Wight-
man and Hermann Lemp, Hartford, Conn.
The invention relates to lamps in which the
carbons are held apart when the lamp is not
burning and consists in certain constructive

details of apparatus for bringing the carbons
together to form the arc.

367,598. Electric Railway Signal. Edward M.
Chase, Boston, Mass.

367,627. Electro-Magnetic Car Brake. Jacob
Herrington, Sharon, Pa.

367,630. Electric Distribution by Secondary
Batteries. William Hochhausen, New York,
N. Y. Polarized electro-magnetic switches,

controlled from a central station, serve to

connect and disconnect secondary batteries

in circuit at will. A switch, operated by the

changes in specific gravity of the battery

liquid, is designed to disconnect the battery

from circuit when it has received a certain

change.

367.650. Electrical Type-Writer. James F. Mc-
Laughlin, Philadelphia, Pa.

367.651. Electric Motor. Alexander W. Mes-
ton, St. Louis, Mo. The commutator springs

or brushes are moved automatically to main-
tain a uniform speed under any load within

the capacity of the motor.

367.662. Programme Clocks. Andrew J. Reams,
Augusta, Kans.

367.663. Electric Programme Clocks. Andrew

J. Reams, Augusta, Kans.

367,670. Electric Light Switch Boards. Charles

E. Scribner, Chicago, III. The invention is

designed to prevent accidents. When a plug
is inserted in a spring jack, all metallic por-

tions of the spring jack are covered by the

rubber plug handle.

367,685. Electro - Magnetic Railway Brake.

Charles J. Van Depoele, Chicago, III.

367,705. Galvanic Battery. Paul Raoul De
' Fancheux d' Hunry, London, England.

367,720. Printing Telegraph Receiver. Henry
Mahnken, Brooklyn, N. Y. The two type

wheels rotated independently by separate

power connections, are jilaced outside the

frame carrying the power trains.

367,730. Cable Racks for Switch Boards John
A. Seely, New York, N. Y. The racks at the

rear of the boards are provided with perpen-

dicular slots. These slots are divided off by
pins to form separate divisions or holes for

the cables. The S3'stem is in use at the 39th

street New York telephone exchange.

367,734. Terminal for Electric Cables. Robert
H. Widdicombe, Chicago, 111.

367,754. Telephone Exchange Apparatus.

William M. Goodridge, Highland Park, III.

The terminal of each line consists of a flexible

cord and plug, the plug being normally in-

serted in a special spring jack, closes the line

to ground, at the same time shunting the

cord. On withdrawing the plug to connect
with the spring jack of another line, the
ground is taken ofl:, and connection at the
same time made with the bu.sy-test wire.

367,76s. Conduit for Electric Wires and Ca-
bles. George D. Sutton, New York, N. Y.

Telephone Stock Quotations.

Col S. G. Lynch, broker, 146 La Salle street,

Chicago, furnishes the following quotations on
some of his specialties in telephone stocks:
Chicago 385 400
Central Union 45 46
Michigan 76 77
Great Southern 30 33
Colorado 20 22
Rocky Mountain Bell 40 45
Cumberland So 85
Wisconsin ._ .105 107
Bell of Mo. -._ _- 155 157
Iowa Union .. 25 27

Miscellaneous Notes.

A new type of storage cell is being introduced
in Vienna. The lead grid contains large and
small holes. Only the large holes are filled with

active material, while the small holes are left

open so as to allow for expansion without buck-
ling or other deformation. The efficiency claimed

by the maker is 91 per cent, of the charge and 78
per cent, of the energy. Each cell weighs 78
pounds complete, the weight of the electrodes

being 33 pounds.
The benefits of a police patrol wagon in Cov-

ington, Ky., are being thoroughly appreciated.

The service is pronounced of great assistance to

the police department.
The Belgium war department has ordered an

electric search light for naval purposes.

A 15,000 barrel tank of oil belonging to the

Eclipse Oil company at Franklin, Pa., was struck

by lightning the night of August 5th. The con-

sequent loss was estimated at $20,000.

Business Mention.

The Van Depoele Electric Mnfg. Co
,
of Chi-

cago, has just closed a contract with Dr. S. D.
Mercer, president of the Omaha Motor Railway
company, for an equipment which, for the pres-

ent, will consist of twenty 12 h. p. motors and
two 150 h. p. generators.

Captain Robbins, of the Jarvis Engineering
company of San Francisco, is putting two Jarvis

furnaces in the Alameda electric light station.

Among the contracts recently taken by the

Western Electric Co., Chicago, is one for light-

ing the Chicago exposition this fall. About 100

lights will be required. The same company has

also secured a contract for a 25 light plant for

the Grand Pacific hotel.

Foree Bain, of 95 Indiana street, Chicago, has

been selling quite a number of small motors for

running fans. They have been placed on Edi-

son local circuits.

Extensive improvements are being made in the

plant of the Bloomington Electric Light com-
pany at Bloomington, la. A i3"xi5" Arming-
ton & Sims engine is being put in, making the

complement number four—two New York .Safety

Steam Power Co. engines, one Ball, and the new
engine noted. A 250 arc light dynamo and a

i.ooo-incandescent light dynamo, and ne^v wires

and poles are being installed.

Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

Automatic Engines
BOILERS, ETC.

Complete Power Plants Furnished
and Erected.

Send for Cataloguh.

Jlp^ l^atiopal ^arbop ^o.
CLEVELAND, OHIO,

MANUFACTURERS OF

GLCeiRKJ LIG5T (JARBOn^

Battery Material.
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DETROIT ELECTRICAL WORKS,
MANUFACTURERS OF

Fleetrie ^upplie5

*S=-

INCLUDING

Medical Batteries, Skeleton, Iron and Box
Bells, Burglar Alarms, Hotel and House
Annunciators, Fire Alarm Boxes, Pins

and Brackets, Insulated, Magnet,Tele-

phone and Electric Light Wire.

AND ALL APPLIANCES FOR CITY AND SUBURBAN

General Offices and Works, DETROIT, MICHIGAN.

/^lumipous

I9(;a9desee9t.

We do not manufacture Dynamos or deal
In them, nor do we erect or maintain any
electric plants whatever. Our business is

solely the manufacture of LAMPS lor Lumi-
noids) with our own Fittings, under our own
patents and devices for any system or pur-
pose of any voltage, size or candle power (on
hand or made to order). We solicit the pat-
ronage of Electric Light Co. 's and large users.

CORRESPONDENCE REQUESTED.
CATALOGUES ON APPLICATION.

ACTUAL SIZE OF LAMP AND HOLDER (Size No. I,) FOR LAMPS 65 to lOO V. I 6 C. P.

VITRITE &, LUMINOID CO., 182 Fulton St., New York.

SPRAGUE ELECTRIC RAILWAY£MOTOR CO.'
OFFICES

NEW YORK, 16 and 18 Broad Street-

BOSTON, 55 Oliver Street.

NEW ORLEANS, 20 Carondelet Street.

DETROIT, 133 Jefferson Avenue.

CHICAGO, 185 Dearborn Street.

ST. LOUIS, 304 Locust Street.

PHILADELPHIA, 1 1 9 South 4th Street.

CLEVELAND, O., 117 Public Square.

Tlie Spragiie Motors Lave been formally adopted for use on llie Edison Circuits, and they are being- introduced ou these and also on
Westingliouse, Brusli-Swaii, TIionison-Houston and United States Circuits, in New Yorli, Chicago, Boston, Des Moines, Elgin, Oskaloosa.
Pittsbiiiiuli, Chester, AVillianisport, Lancaster, Shaniokin, Yorlc, Detroit, Topeka, Cincinnati, Springttehl, New Brunswick, Fall River'
Now Bedford, Millord, Taunton, liawrence, Woonsocket, Fort Meyer, Waterbury, Annapolis, St. Louis, Abilene, Pawtiicket, Syracuse,
Canada, and the Argentine Republic, and have been shipi>cd to Berlin and Milan.

This compan)' has ample means to

undertake any desirable contract for the

tramsmission of power for any purpose,

under suitable guarantees. The company
is now possessed of the best facilities for

manufacture of any motor company in the

world. Arrangements have been made
with the Edison Machine Works, to manu-

facture and carry in stock large numbers

of standard machines, and a special factory

—the only experimental factory devoted

exclusively to that work in existence—has

recently been started in New York, and is

equipped with the finest tools that are made.

At present there are being operated in

Boston seventy-five motors, varying from

1-2 to 25 horsepower.

This is the only company in the

United States devoting its entire energies
SPRAGUE AUTOMATIC MOTOR.— 15 Horse

Efficiency, 91 per cent.

Correspondence invited, and estimates furnished for complete Central Stations

Railway Work.

A NEW AND COMPREHENSIVE ILLUSTRATED CATALOGUE, W
UNKNOWN, HAS BEEN ISSUED AND WILL

to the different questions involved in the

transmission of power, and it is putting

into practical use more motors of and over

one-half horse-power than all other com-

panies combined.

The Sprague Company are now also

contracting for Street Railway Work
on an extended scale. They have just

been awarded the largest street railway

contract for electrical work ever given

:

the equipment of 12 miles of railway, with

40 street cars, requiring 80 motors of jyi

H. P. each. They have also contracted

with the C, B. & Q. R. R. for transfer work

at Aurora, 111., selling the company both

' the motors and dynamos. One thousand

motors are now being constructed at the

factories for industrial and railway uses,
Power. 220 Volts. .

, ,

aggregatmg nearly 4,000 horse-power.

or Special Transmissions up to 1,000 horse-power, and for Street

HIGH GIVES A VARIETY OF FACTS HITHERTO
BE SENT ON APPLICATION.

i
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Telegraph, Telephone and Electric [ight Supplies. Centra.1
ANNUftCIATORS, BURGLAR ALARMS, ELECTRIC BELLS,

BATTERIES AND BATTERY SUPPLIES.

Repair Work done and Special IManufacturing attended to.

Stcilled Workmen in all Departments.

I^-ALL APPARATUS WARRANTED AND SATISFACTION GUARANTEED.

MAGNETO BELLS, ETC., ETC.

I^ailuyay J(^l<^<5rapf7 5^PP'y Qompapy,

No. 211 and 213 Randolph Street, CHICAGO.

CORBESPOXDEXCK SOLICITED.

HAZilZlB & STANLEY,.

J)LJ^t-PpooF

32 $ 34

^l

NEW YORK.

GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALER IN

Electrical Securities,

EXPLOITER OF

Electrical Inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET, CHICAGO, ILL.

THE AMERICAN

|||atchman'8 ^ime jjetector.

This Electrical Instrument is designed to,

and does keep an exact record of the doings of the

night watchman in any establishment where it is

in use. It is an accurate and faithful guardian of

your premises during the night.

It is simple, reliable and absolutely infallible.

Cannot be tampered with. Thousands of testi-

monials from the first concerns of the world.

SEND FOR CATALOGUES

The CLEVELAND ELECTRICAL MFG. CO.

CLEVELAND, OHIO, U. S. A.

Hiectrie

M. T. GREENE, President.

GEO. A. McKINLOCK, Treas.

WM. H. McKINLOCK, Secy.

Company,
38 and 40 La Salle Street, Chicago.

MAGNET
OFFICE
ANNUNCIATOR
UNDERWRITERS
LINE

1

i\^^lRE.
BARE COPPER j

etjEctimc bells,
BXJR,G^LA.I^ ALAltMS,HOTEL AIVIVXJIVCIATOI^S.

PRICES ON APPLICATION.

Sawyer -Man Electric Co.
LICENSED BY AND SUCCEEDING TO THE COMMERCIAL BUSINESS OF THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATENTS.

GENERAL OFFICES

IDTOAL LIFE

32 NASSAU ST.,

NEW YORK.

Flans and Estimates Furnished
for all kinds of Incandes-

cent Lighting.

Philadelphia Office:

No, 308 WALNDT ST,

BOSTON OFFICE:

No. 33 FEDERAL 2T.

Estimates Furnished - for the
Thomson-Houston System

of Are Lighting.

The DTNAMO of this Company is AUTUMITIC in Its regulation, and will maintain a UNIFORM
LIGHT, with ALL or ANT PORTION" of the lights Id Circuit. Our LAMP will NOT BLACKEN and
will MAINTAIN Its CANDLE POWER during Its Guaranteed Life.

Pond
Engineering
Company,

AGENTS FOR

The [ouie Feed (Hater Heater,

For Heating and Purifying Feed Water for Boilers and otlier

purposes, witli exhaust steam from High or Low Pressure

Engines. It is the simplest, most efficient, and reliable, and at

less cost. Constructed on the best system, saving most fue

and boiler repairs. Write for History of Feed AVater Heaters.

IN USE OVER TEN YEARS.

a— J&-^

ENGINEERS AND CONTRACTORS OF

Steam ^ Hy^lraulic machinery

COMPLETE STEAM PLANTS FOR ELECTRIC LIGHT AND POWER.

Western Agents for Armington & Sims' Engines, Steel Tubular
Boilers, Jarvis' Patent Furnace, National Rooking and Sheffield Grates,
Lowe Feed Water Heater, Blake Pumps, Korting Injector, Jenkins Bros.

Valves, Etc. Also, Brick and Pipe Work, and Belting.

SEND FOR LATEST CATALOGUE.

707 and 709 Market Street, - ST. LOUIS.

BRANCH, 521 DELAWARE ST., KANSAS CITY.
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LHAS. A. CHEEVER, President.

>lON/^

TRADE MARK.

MANUFACTURERS OF

WILLARD L. CANDEE, Treasurer.

Fl^etrie |i^l7t,T(^lepl7op^ ai)dTel^^rapl7 \JL/ire5 ai^d Qabl^s

lerial, Submarine $ Underground Oses.
We particularly desire that a trial should be given our wire by all parties contemplating Underground, Aerial or Submarine

service as we are convinced that it is the safest wire for the purposes knovs/n, and we can, without hesitation, refer to parties

who are now using it. W^e are are also manufacturers of the celebrated

OICOTTITE TAPE,
the best Insulated Compound for making joints in the market. Estimates and quotations furnished upon application.

Chicago Branch, 18 7 LA SALLE STREET, Chicago, 111.

Minnesota Branch, MINNEAPOLIS ELECTRIC CO., Minneapolis, Minn.
Nebraska Branch, MIDLAND ELECTRIC CO., Omaha, Neb.

J. B. YOUNG,
PRESIDENT AND TREAS,

B. K. JAMISON,
VICE-PRESIDENT.

Solar Carbon & Mfg. Co.

nth and tlna Streets, PITTSBURGH, PENN.

WELL SELECTED AND GOOD

QARBONS
MADE FROM NATURAL GAS. PROCESS PATENTED.

SPECIAL DISCOUNTS ON LARGE ORDERS.

The Globe Electric Comp'y,
IVtioleaale Mniiufftcliircrs of Every Description

of Apparatus for

TELEPHONE COMPANIES,
Switch-Boards, Switches, ^H

Annunciators and Bell Supplies a Specialty. ^H

The

Which fire of the Best Malerlal aod "Workman-
ship, are Perfect In Action, Simple in Conatriic-
Uon, Elegant In Design, and Low in Coat. In
addition tliey possess many other Important ad-
vantages which arc warning In other Annuncia-
tora.

4 Indicators. .St2 00
. IG 00
. W 00

. 24 00

. 29 on

. 36 00

. 44 III)

. 57 00

411 Indicators. $ 74 00

50 " .92 00

60 "
. 106 00

121 00

132 00
145 00

155 00

With Alarm $3.00 Extra, Subject—

«S THE GLOBE ELEGTR16 GOMPANY,
CLEVELAKD, OHIO, V. S. A.

mmi LINE mimm
For use Ijetwecn office and residence

or factory, sold outright. No renllng.

Takes place of Bell Telephone on nil

lines under two miles In length. JVo

fii/riJigemant. Pat. Nov. 30, '80, and
June 21, '81. 5000 In use. drcnlars
free Agents wanted. Harberl Tele-
phone Co., Dealers in Telephone and
Electrical Supplies of t-T^ery descrip-

tion. IfiO LaSallc Street. CuicAGOr

HIUU CUUTCH WORKS,
CLEVELAND, OHIO. CONDA (FORMEULY PRISM) CELT,, C'O.MPI.ETE.

Tlie Staudnrd Opou-Circuit Batteries of the World.

GONDA and DISQUE,

The Only Genuine Leclanche Batteries

Are those "wliicli bear tLis

LABEL and tlie Trade-Mark, GONDA.

DO NOT BE IMPOSED UPON BY IMITATIONS.

If denlere have not the Genuine Battery,
send direct to us for Price-List.

THE LECLANCHE BATTERY CO., ^
149 West Eighteenth Street, New York.

GENUINE DISQl'E CEI.T,, fOMPl.ETF., I

Tlie Porous Cell also bears Label.
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TJad^u^TncaMescentOaUe^

ILLUMINATING COMPANIES proposing an extension of their Incandescent Plants are invited to correspond

with the -undersigned before commencing Construction With our recent improvements and reductions in price

the cost of placing large Incandescent Cables underground in a solid and substantial manner is brought within

actual business limits.

THE CALLENDER COMPANY have, during the last two years, laid many miles of large Cables underground,

all of which are in actual work. Almost nine tenths of the Underground Incandescent Work, both in this Country

and in Europe has been laid on the Callender plan. The difference' in cost between an overhead and underground

system for Incandescent work is now no greater than is warranted by the better service insured by an underground

system. The Callender Company's Underground Incandescent Cables and System have been in actual operation

for some two years in twelve cities, and are endorsed by all the parent light companies.

Plans and Detailed Estimates en Application.

^allepder I95ulati9(§ apd U/aterproofipi^ (^ompapy,

HEAD OFFICES: 45 Broadway New York.

101 LadenhaU St., London.
FACTORIES: East Newark, N.J.

Erith, England.

BRANCH offices:

154 La Salle St., Chicago. 12 Broad Street, BOSTON. 195 Gravier Street, NEW ORLEANS.

Southwestern Electric Supply Co., KANSAS CITY. 41 Rue des Champs Elysee, BRUSSELS, BELGIUM.

s tivHsIaPsI ^ Eleetpieal f U/opI(?,
MANUFACTURERS OF

Telegraph and Telephone Apparatus.
EXCLUSIVE MAKERS OF

SOLE MANUFACTURERS AND LICENSEES

+1®^^ +lotel Gue^t Call aod Pip© j^Iapm j^ppapata^ Witt^ GpaVity ^nnun<^\ator^ Q°rr\h\nei.

Pins, Brackets, at special low prices. In stock, full line Iron, Steel and Hard-drawn Copper Wire, Batteries, Gas Lighters, Call Bells, etc., etc.

CINCINNATI, OHIO, • U. S. A.ESTIMATES FURNISHED. SEND FOR CATALOGUES AND PRICES.

NEW ^ YORK ^ SAFETY * STEAM ^ POWER - CO.

BUILDEES OF HIGH QEaDE SELF-CONTAINED

AUTOMATIC

Qjt - Off E^F^tJipes,

8PECIALLT ADAPTED FOE EtTNNIKG

IlECTRIC « ilGHTS

And other duty requiring close

regulation of speed.

ADVANTAGES :

Great strength without excessive weight,

Small space required.

Simplicity of construction.

Accessibility of all parts.

ESTIMATES CHEERFULLY FURNISHED.

"Western Office and Warerocms:

64 & 66 i. iANTlL iT.,

CHICAGO., ILLS.

WM. A. HAMMETT, Mgr.
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TJThE 0RUSH ^

^LECTRIC 00,

^ (Cleveland, Ohio.

Are apd l9ea9d^s(;ej^e^

Fle(;tri(; ri(5f;ti9(J Apparatus

Chicago Offige: ^

I 3 o Washington Street,
m f..

Chicago, Illinois.
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motors Ujound for any Current, ||rc or Incandescent,

GUARANTEED FULL RATED POWER,

SELLING agents:

gegulation Superior to any motor. f^S^^^C^ y^ ^^

406 Broadway. %.Ct o^ i^ %^ "^^

NYLAND

ELECTRIC CO.

New York.

<s

4^

Branch Office:

NEW YORK,

NYLAND

&
ELECTRIC CO.,

406 Broadway.

CLEVELiLlSriD, OHIO,
OFFICE, No. 1 National Bank BIdg. WORKS, 21, 23, 25, 27 Frankfort St.

J)ay's "RTerite Jnsulation.

No. 500.
50-Conductor Submarine

Cable.
• Conductors, e.ic]i No. 20.

Insulation, 3-32.

Armor, 23 No. 6.

/HIT

"PlllNi

lOO Conductor Aerial Telephone Cable.
Conductors, each No. 20,

Insulation, 3-32.

No. 72.
7-Conductor Subn-iarine

Cable.
Conductors each, 3 No. 18.

Insulation, 9-32.

Armor, 18 No. 4.

The Acknowledged Standard for DURABLE AND HIGH INSULATION. Its merits proved by a record of over quarter of a Century

^A.D^i\.I>TED TO ALL ELECTR,ICAL PUIiPOSES.
ALL SIZESElectric Light and Power,

Telegraph and Telephone,
Railway and all other

Branches of Signaling

Aerial Use,
- .^ . -^ ^»,^ . r^v^r-^ TT7-TT-, T-^r^ Subterranean Use,LEAD ENCASED WIRES. Submarine Use,

Concealed Wiring in all Locations.

No, 6'Electric Light Wire.
Kerite Insulation and two Braids.

Underground Electric Light Wire.
6 No. 14 and 1 No. 13. Insulation, 16-32. Armored Electric Light Cable.

6 No. 14 and 1 No. 13. Insulation, 16-32. Armor, 12 No.'_

No. IS Copper.
4-32 Insulation. Plain.

No. 16 Copper.
! Insulation. Braided.

No. IS Copper.
4r32 Insulation. Lead Encased.

FOE UNDEKGEOUMD USE.

No. 20 Copper.
3-32 Insulation. Plain.

CLARK B. HOTCHKISS, oenerai Manager, 16 Dcy Street, NEW YORK.
THE ELECTRICAL SUPPLY COMPANY,

171 Randolph Street, Chicago. III. Western Agents
jTHE WESTERN ELECTRIC COMPANY.
) Chicago, II
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517^ iJi^ite^ 5*^3165 ^le(;l:ri(; li^l^tii;!^ Co.

-MANUFACTURERS OF-

Incandescent ^ Arc Uflht Apparatus.

?lai(T)i9§ 5^P^'"'ority ouer otl^er 5yste/T)s

BECAUSE OF

Economy of Potver.

Mechanical Design and Workmanship,

Perfection of Automatic Begulatlon.

Durahility of Lamps.

Absetice of Discoloration of the Lamp Globes.

Precision anil Reliability of Measuring Instruments.

Completeness of Detail.

Onited * States ^ long * Oistance «
Incandescent «

lighting,

¥1^0 on\\j Wft®m offepiD'^ pea^ooakly 1°^ <^o^t fop maio

eor26lLi<itop^ <iomk)ioeGl Witl2 e<ioDomy Id o[®epatioo, hl^at l^a^

besD <^yl3Je<ited to 8 aommeHal tct fop ^n\j \<^n^\.\i of time*

I

-ITS CLAIMS ARE-

GREAT SIMPLICITY.

UHEQUALLED ECONOMY OF OPERATIOH.

UNEQUALLED ECONOMY IN COST OF MAINS.

THAT IT CAN BE DISTRIBUTED MORE WIDELY.

Greater COMMERCIAL SUCCESS than any other System Tested.

SEND FOR CATALOGUE AND TESTIMONIALS.

Sompare our auarantees of irje followina SIX most important points In incan-

descent Iml^tino wltlj ]\)Q Guarantees of any otljer Company.

ist. Number of i6 Candle Power Lamps to the Horse Power,

2nd. " " .20 " " " " " " .

3rd. Life " 16 " " " guaranteed,

4th. " " 20 " " '< .. _ _

Sth. Percentage of discoloration of lamps at or near end" of guaranteed life,

6th. Self Regulation of Dynamos to insure even burning of Lamps,

10

8

600 hours.

1000 "

inappreciable,

yes.

MANAGER WESTERN DEPARTMENT.

216 La Salle Street, CHICJLG-O-
Territory : —Ohio, Michigan, Indiana, Illinois, Wisconsin, Minnesota, Iowa, Missouri, Arkansas, Kansas, Nebraska

Colorado, Dakota, Idaho, Montana, Utah, New Mexico, Texas, etc.

GENERAL OFFICES: EQUITABLE BUILDING, 120 BROADWAY, NEW YORK,
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JOSEPH A. SLEEPER, PrtaiOent.

W. A. STILES, Secretary and Tnaaurtr.

AAHOS K. STILES, Manager.

C. J. VANfiBPQBLE, -Ettctrici^'n.

THE^

||an Qepoele Electric manufacturing Co.
OF CHICAGO, ILL., U. S. A.

OWNERS OF THE PATENTS AND INVENTIONS OF CHAS. J. VAN DEPOELE.

ELECTRIC RAILWAY APPARATUS,
Electric Arc Light Dynamos and Lamps.

Constant Speed Stationary Electric Motors, Etc.

-OUR

fire ^leetrie \^^^

UNEQUALED.

The Oi]l^ perfect Double- Lamp.

THOUSANDS IN USE.

GiiapaobeGl ©(JiLial ho aoy

-OUR-

Fl<^(;tri(; • Railufay

SYSTEM
-PROTECTED IJT -

* fATENTS.

^\)Q overbead Wire and

dndemround Conduit Systems

Fully Protected.

l/ap Depo^l^ ^l^(;triQ I^ailu/ay5

-ARE IN OPERATION AT-

Appleton, Wis., Scranton, Pa., Montgomery, Ala., Detroit and Port Huron, Mich., W^indsor, Ont., Binghamton,

N. Y., and Lima, O., and are being constructed at Ansonia, Ct., Brooklyn, N. Y., and St. Catharines, Ont.

"^ ESTIMATES AND CATALOGUES SENT ON APPLICATION, jp-'

VAN DEPOELE ELECTRIC LIGHTS
Are in use everywhere and are daily growing in popularity.

WRITE FOR ILLUSTRATED ELECTRIC LIGHT CATALOGUE.

IJan Depoele Electric |||anufacturing Company,

15, 17, 19 & 21 No. Clinton Street,

CHICAGO, ILL., U. S. A.
NEW YOBK office:

Rooms 220, 221 & 222, No. 45 BROADWAY.
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H. C. OLDS, Pre:

P. A. RANDALL.

officers: —

*

sident. M. W. SIMONS, Secretary.
V. Prest. R. T. McDONALD, Treas. & Gen'l Manager.

DIRECTORS: -

H. G. OLDS. JOHN H. BASS. -

'

P. A. RANDALL.
M. w. SIMONS. R. T. McDonald.

Fort |Uayne"]enney" Electric [ight Co.
SOLE OWNERS AND MANUFACTURERS OF THE
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The JENNEY DYNAMO has no equal for SIMPLICITY, COMPACTNESS
and DURABILITY. The same has been said and admitted to be true of the

Jenney Lamp. Recommended for the award of the

ONLY GOLD MEDAL
At the Great Southern Exposition at Louisville, 1883, for Best Arc System.

Awarded First Medals for Best Arc Lamp, Best Arc Dynamo, Best Arc System.

This system HAS NO EQUAL for SIMPLICITY, DURABILITY and
STRENGTH OF LIGHT.

-ALSO-

COMPLETE INCANDESCENT SYSTEM.
DYNAMO: PERFECTLY AUTOMATIC, SHUNT WOUND, REQUIRING NO RESISTANCE for variable load.

LAMP: NEW FILAMENT, NEW PRINCIPLE of Construction, REMARKABLE LENGTH OF LIFE with FULL
CANDLE POWER, will not deposit carbon on inner surface of bulb.

The filament is as pliable as a piece of thread and is not made brittle by the action of the current.

Complete System of Fixtures and Attachments, also full line of Electroliers, Combination Fixtures and Shades.

We are in the market for Large Incandescent Contracts.

CXRIC IMOXOR!
We have the Only Perfect Working Headlight for Steamboats, with Fociasing Reflector. Full information furnished on

application. Philadelphia Office : 26 North Seventh Street. G. A. WILBUJt, Manager.
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ELECTRIC LIG-HX SUr>PI.IES.
BRUSH COPPER, in rolls, any width or thickness, for Dynamo

Brushes. We carry a large stock.

COMMUTATOR COPPER, any size or shape furnished on orders.

BEING MANUFACTURERS we can guarantee quality and f-^ ai- -&
- ^v -i, - ^ =?- *H

make the most favorable prices.

Tlie Electrical Supply Co.
FACTORIES,

ANSONIA, CONNECTICUT.

171 Randolph Street, CHICAGO.
17 Dey Street, NEW YORK.

NEW ^ YORK * SAFETY « STEAM * POWER ^ CO.

BUILDERS OP HIGH GRADE SELF-CONTAINED

AUTOMATIC

Qiit - Off E;.p(5i9es,

aPEOIALLT ADAPTED FOK RUNNING

IlECTRIC « ilGHTS

And other duty requiring close

regulation of speed.

ADVANTAGES

;

Great strength without excessive weight,

Small space required.

Simplicity of construction.

Accessibility of all parts.

ESTIMATES CHEERFULLY FURNISHED.

Western Office and Warerooms;

64 & 66 i. iAN/lL IT.,

CHICAGO., ILLS.

WM. A. HAMMETT, Mgr.

Daniel W. Mabmon, President.

Aduisun H. Nordyke, Vice-President.

Chablkb D, JamfET, Electrician Brainakd Kokison,
Amos K. Hullqwell.

JNORDYKE, vice-rresiueuu ^^^^

Jenney Electric Company,
Sole Owners of all the Patents and Inventions of Charles D. Jenney (known as the Jenney System) and Sole Owners and Manufacturers of his

Improved Oynamo, [amp ^
Electric motor.

Secretary,
,, Treasurer*

In all desirable featares of Arc and Incandescent Lighting

the Jenney System leads. Simple, durable, economical,

steady, brilliant and penetrating. In these eanentials It chal-

lenges comparlaon.

Estimates Promptly Furmshed for Erecting Electric Lighting

Plants for Cities, Companies or Individuals.

Prices Furnished for the Jenney Arc or IncVvn-

DEscENT Systems, or for both combined.

The Jenney Arc-IncandeecentDynamOB are self- regulating,

and permit the turning on! and off of one or all of the Lamps
at will.

This Company gives special attention to furnishing Mills,

Shops, Factories., etc., loith Individual Plants.

:^- SEND FOB PiHPHLET IllDSTBlTIHG M DESCBIBISG THE S^EU.-^
OFFICE A^"D VTOBSS:

Cor. Ee&tuckj Lk ud tm \i !Bdianapolis,lBd.
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The Thomson-Houston Electpic Go.
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SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

Electric Arc-Lighting
ITT XHE 'y^ORI-lD-

"3^ '- tn 3
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This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS FOR DIRECT LOW TENSION

AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

These dynamos are automatic in their regulation and will maintain a uniform light, with all or any portion of the lights in circuit,

maintain its candle power during its guaranteed life. Every requisite for the most perfect system of
Incandescent Electric Lighting, at prices which insure a profitable investment to tlie purchaser.

Incandescent Lamps and AppUances for Incandesct-nt Lighting.

Our lamp will not blacken, and will

This company also manufacture Electric Motors of all sizes for the transmission
of power. Plans and estimates furnished for all kinds of Arc and

Incandescent Lig'hting:.

THE THOMSON-HOUSTON ELECTRIC CO.,
<«« offices: »»

Eastern, 178 Devonshire St., BOSTON. Western, Pullman Building, CHICAGO, ILL.
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AMERICAN SYSTEM
-OF-

^LECTRIC + L-IGHTING
(WOOD'S PATENTS), Owned and Manufactured by the

f\f[\(^r\car) El^(;tri(; [V[ar)uf(^. ^0.

18 CoRTLANDT Street. NEW YORK,

For Simplicity of Construction, Steadiness and Purity of Light, Perfection of iiutomatic Regulation, Economy

of Power in Operation, Freedom from getting out of Order, and Absolute Safety

of Armatures from Burning,

THE JLIi^IERICiLIT DYlSTiLlMLO HJLS ISTO EQUAL

INTENDING PURCHASERS,
Whether for Isolated Plants or Central Station use, desiring to investigate the merits of the AMERICAH

SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS,

American Electric Manufacturing Co.,

18 Cortlandt Street, NEW YORK.
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REYNOLDS' IMPROVED CORLISS.
THE IDEAL ENGINE FOR ELECTRIC LIGHT WORK.

UnequBlsd fnr CIdbg REgulatinn
AND

ECONOMY OF FUEL.

Write for our Catalogue and Circular

giving List of Users.

-SOLE BUILDERS-

We refer to the following electric light plants now uslag the Reynolds' CorllSB:

Brush Electric Light and Power Co., Cleveland, 0.
Edison Electric Light and Power Co., Eockfoid, 111.

Syracuse Electric Light Co., Syracuse, N. Y.
Louisiana Electric Light and Power Co., New Orleans, La., three engines.
Badger Illuminating Co., Milwaukee, Wis., iwo engines.
"West Side Power Co., Minneapolis. Minn., four engines.
Louisville Electric Light Co., Louisville, Ky.
La Crosse Brush Electric Light and Power Co., La CrosBe. Wis.
C. M. &St. P. R. K., Milwaukee, "Wis.

Mtnominee Mining Co., Iron Mountain, Mich.
West Uoiel, Minneapolis, Minn.
Plankinton House, Milwaukee. Wis.
N. W. ;Mutual Life Insurance Co., Milwaukee, Wis.
J. V. Farwell & Co.. Chicago, III.

Chas. H. Slack, Chicago, lU.

Mandel Brothers, Chicago, 111.

C. Boetcher, Leadvllle, Col.

Omaliu Thomson-Houston Electric Light Co., Omaha, Neb.
Thomson-Houston Electric Co.. Racine, "Wis.

Sioux Falls Electric Light and Power Co., Sloax Falls, Dakot^a.

Electric and Water Supply Co., Nelllsville, Wis

I

EDW. P. ALLIS & CO., Reliance Works, Milwaukee, Wis.
CHICAGO BRANCH: 48 South Canal Street.

Forest City Electric Works,
MANUFACTURERS OF

Cleveland's Electric Light Cut-outs,

GANG SWITCHES, FROM 5 TO 40 AMPORES.

Quick Make and Break Uncontrolled by the Handle.

Correspondence Solicited with Electric Light Companies.

W. B. CLEVELAND, proprietor,

26 S. Water Street, CLEVELAND, O.

FAHADAY CAEBON COMPANY, LIMITED
CAPA-CIT^Sr, 1,000,000 CAIiBOlNS IMOINTHLY.

QUALITY GUARANTEED EQUAL TO ANY IN THE MARKET.

- LOW PRICE LIBERAL DISCOUNT ON LARGE ORDERS. CORRESPONDENCE SOLICITED.

PITTSBURGH, PA.

J. J. DICKEY, President.

H. J, WELLS, Sec'y and Gen'l Manager.
ISRAEL LOVETT,

Sup't and Electrician.

F LEMON DRAKE, Vice President.

L. H. KORTY, Treasurer.

WLlidj-ilnid Electric Co.
OMAHA, NEBRASKA,

DEALERS IN

ELECTRICAL SUPPLIES
FOR THE TELEGRAPH, TELEPHONE AND ELECTRIC LIGHT.

Hotel and House Annunciators, Burglar Alarms, Fire Alarms, Electric Gas Lighting-, Sr>eaking Tubes, Elevator Annunciators, Batteries, Push
Buttons, Electric Pens, Telegraph Learner's Instruments, Medical Batteries, Linemen's Tools, Bell Hanger's Supplies, Railway Velocipede Cars, Etc,

WESTERN AOENTS,—THE OKONITE CO., and the Return-Call System of Hotel Annunciators. Fire alarms for cities and towns.

We own the Franchises of the Western States and Territories, for the improver^ McCULLOH AMERICAN DISTRICT TELEGRAPH SYSTEM
and are prepared to give franchises and construct plants on reasonable terms.

IH^* Estimates furnished and contracts made for any and all kinds of Electrical Work in any part of the West. Correspondence solicited. Illustrated Catalogue and
Price List on Application,

A,ll
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^LECTRIC JylGHT <^0.

6 Broad Street, ffeu/ Ybrl^.

18S DEARBORN STREET, CHICAGO.

EDISON UNITED MFG. CO.

65 Fifth Ave., New York.

18S DEARBORN STREET, CHICAGO.
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GGnevs * non-mAGmm ^ ui^kjrg^.
THE ONLY WATCHES MADE CONTAINING

Faillard's Patent Non-3Inf/netic Tnoxijdable Coinj/ensation Balance and Hair Spring,

WHICH ARE

XHTINF-LXJElSrCEID BY IMJLaiTEXISlSI OR ELECXRICIXY
AND WHICH ARE ADJUSTED TO TEMPERATURE.

These Non-Magnetic Qualities are in the l\^ovement (or Works) and Require No Shield or Other Protection.

Especially adapted to the use of employes of Electric Light and Telephone Companies, Engineers, Conductors, and all whose business
calls them among the multiplicity of Electrical Devices.

ASK YOUR JEWELER TO SHOW THEM TO YOU.

GENEVA NON-MAGNETIC WATCH CO., Limited. General Offices, 177 and 179 Broadway, New York.
Send for Catalogue and mention this paper.

THE PARKER- RUSSELL MINING AND MFG. CO.

Electric ^t^ ^^^^ ^'^^ °"'^''

Light ™;^P7ii Pine Street,

^- Carbons ^^|^^ St. Louis, Mo.
.?\. E)^ F"T^ ElD 'jf^o .^ "d 1^ ci^ s^^ /-p -pr 1^ ^

Heisler ^ glectric « [ight * Company,
809 to 817 SOUTH 7th STREET. ST. LOUIS, MO

MANUFACTURERS AND PATENTEES OF THE

yon^ Distance jneansle^eent El^etpie S^\^ SV^t'^m,

(SONIPI^AGTOI^S POI^ ^ENIPI^AL STATION E?IiANirS,

Call the attention of Arc Light Companies, Gas Companies, Municipal Authorities (particularly in towns without a Gas Plants and

parties having Steam and Water Power to the superior advantages of this system.

CfliiiliiDiEg SnccessfDlly Ik IlluiDiialion of tie Streets with tie universal imM of Incaiflesceiit Ligit to every Private House,

suited to comply with all the various demands of Commercial and Domestic life by the raost perfect Automatic
HegUlatioa, with every facility for changing and shifting the circuits or extending the same to any desired distance at very

small cost. This system has made Central Station !Ligh.ting a practical siiccess.^
Certain other advantages ensure the economical and profitable running of the Plants The remarkable financial success that has

attended the adoption of the HEISLER SYSTEM evidences this.

A large number of towns have adopted it for general iUlimination in lieu of Gas, circuits of fifteen to t"Wenty
aaailes and even more having been constructed for lighting the streets. IN SOME INSTANCES THE POWER STATION
IS LOCATED OVER FIVE MILES FROM THE LAMP DISTRIBUTION,

Beference to the following Companies who have adopted the HEISLER SYSTEM is respectfully made and close investigation solicited.

BRUSH ELECTRIC LIGHT COMPANY, CInclnnali, Ohio. FERGUS FALLS ELECTRIC LIGHT CO., Fergus Falls, Minn.
CLEVELAND ELECTRIC LIGHT CO., Cleveland, Ohio. MAITEAWAN ELECTRIC LIGHT CO., Matteawan, N. Y.

LEAVENWORTH COAL CO., Leavenworth, Kan. OTTAVifA ELECTRIC LIGHT CO., Ottawa, Kan.
BRUSH ELECTRIC CO. OF VIRGINIA, Norfolk, Va. EUGENE ELECTRIC LIGHT CO., Eugene City, Oregon.

SALT LAKE POWER, LIGHT &, HEATING CO., Salt Lake City, Utah. LIBERTY ELECTRIC LIGHT CO., Liberty, Mo.
OGDEN ELECTRIC LIGHT CO., Ogden City, Utah. KINGMAN ELECTRIC LIGHT CO., Kingman, Kan.

PENDLETON ELECTRIC LIGHT CO., Pendleton, Oregon. ViNCENNES ELECTRIC LIGHT CO., Vincennes, Ind.

MANKATO ELECTRIC LIGHT CO., Mankato, Minn. SAINT LOUIS ILLUMINATING CO., St. Louis, Mo.

MONTICELLO ELECTRIC LIGHT CO., Monticello. Minn. Etc., Etc., Etc.



August 20, 18S7 WESTERN ELECTRICIAN.

The Oetroit Sight Feed [ubricators

Are pronounced the best by more than 20,000 u-ers.
They are especially adapted to

KI6P SPEED E\'gi]S!E3 FOR EIiECTRIO LIGJJTIJSIG

Being SIMPLE in OPERATION and ALWAYS RELIABLE.

A Lubricator sent on 3U days' trial to responsible parties.
" I icoulil not take fee times the cost of my lubncatur if I could

not get another," is the statement often made by users.

Liberal discount to the trjde. Send for Circular and Pri<e
List.

DETROIT LUBRICATOR CO.
Office, I I Rowland Street, - DETROIT, MICH.

Send for Our Valuable Book for Engineers and Belt Users. Free.'^ \"

Agents in all Cities. Send for Trial Belt.

Our Belts are the strongest, most even and perfect Electric Belts made.

George P. Barton,

:::::::::::::::::4 aU/ Offi(;e ::::::: :: ^
Rooms 68 and 69 TEMPLE COURT,

225 DEARBORN STREET, CHICAGO.

Patent and Trade-mark Cases.

|iol(T)^5, Bootl; 9 j^ayd^95,

25 PARK PLACE, NEW YORK
-Manufacturers of—

Bare and Insulated |i|ire,
Underwriters' Copper Electric Light Line Wire, handsomely finished

highest conductivity. Copper Magnet Wire, Flexible Silk and
Worsted Cords, for Incandescent Lighting. Lead Covered
Copper Wire, for inside use. Round and Flat Copper

Bars, for station work. Insulated Iron Pressure
Wire, Patented Barbed Copper Lighting

Protector Wire.

-SOLE AGESTS FOR-

The Forest City Carbon |I|nfg. Co., Cleveland, Qhio.

Western Agency, 185 & 187 Dearborn St., Chicago.

|^(^adc|ijar(:(^r5 for tf^e U/(?st for all f\i9d5 of El(^etri(;al Qoods af>d 5dppli(^8.

WESTERN AGENTS FOR THE

A. L. Bogarl^'s Eleci^riG Gas Lighting S^jsl^em.
SEND FOR PRICES.

-WHOLESALE AND RETAIL DEALERS IN-

Bells, JLnmjLnciators, "yyire, Batteries, Etc-— — -A. IjO IE! ' S

Improued E^leetrie U/atet7/r\a9's Ji/T)e Detectors,

I The Best and Cheapest in the Market. TELEGRAPH and TELEPHONE SUPPLIES of every
Description. jgsp'Send for Our Illustrated Catalogue No. 20 of Electric Goods.

JL- S. ALOE & CO.,
ST. XjOXTXS, IVtO.

ESTIMATES CHEERFULLY FURNISHED.

300 stTO-tX 30a KTortli. lE'oti.rtli Street,

HORACE VAN SANDS, ELECTRICAL SUPPLIES,

$2.00
BELL OUTFIT.

Bell ; $ 1 .00
Battery SO
Push 10
50 Feet of Wire I 5

BATTERY WILL LAST FOR
THREE YEARS.

OUTFIT
DELIVERED TO
ANY PART OF
THE CITY FREE.

Outfit, boxed

for shipment,

weighs 9*-^lbs.

PU«H BUTTON.

BELL E.iTTEEY.

Send for Large Illustrated Catalogue

Free to any address.
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^^5t^r9 ^l^ctriQ (^o/^papy

Every large building should have its

J(^lepf?09(^ System.

By the use of our apparatus any num-

ber of rooms in any building, or the

different departments of a factory, may

be connected so that any one may

signal and talk with any other with-

out disturbing the rest. And con-

nection may be made with the

so that any room or department of a

building can talk direct with any city

subscriber. The above cut shows one

of the ten stations in our Chicago

Factory.

''^^sm^msm^imm^̂

BLEVATOB ANNUNCIATOR.
We were the first to apply a system of Electric

Signals for Passenger Elevators, and we oivn

patents which cover any and every device for

communicating, by means of electricity, between

a moving elevator and the different floors of a

building.

lillnliinilMlfcilLitiH I HhiI.tJi ll|inl,,nliiiiifli«lili>i.iiyl. liilillllliWlll»lai

IIOTEI ANN UN ( IATOR,
Hotel Fire Alarm and Room Call.

Our system for Hotel Calls and

Return Calls, with Automatic Fire

Alarm, recLuires so little battery for its

perfect operation that it is the cheapest

as well as the best in the market. It

is the Only Reliable System.

LE CLANCHE BATTERY.
We manufacture the LeClanche

Battery that we sell, and guarantee it

superior to any other in the market.

We solicit orders direct, and are pleased

to quote special prices on application.

The Steiner Key, with or without legs, is the best and cheapest

in the market. We have abandoned the manufacture of all other

patterns of Telegraph Keys.

Price, $2.00, sutjeci to our usual discounts.

CHICAGO. NEW YORK. LONDON. ANTWERP.
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THE CONVENTION
National Electric Light Association,

The sixth meeting of the National Electric Light

Association, held in Boston, August 9th, 10th and 11th,

was the most important and largely attended of any

meeting in the history of the organization. We append

a list of the offleers for 18bi7-8. a list of the members
and guests present, and follow with a stenograpliic

report of tlie proceedings:

OFFICE [IS OF THE ASS0CL4.TI0N FOK 1887-8.

President—J. Frank Morrison, Baltimore, Md.
Vice-Presidents— E. R. Weeks, Kansas City, Mo.;

A. J. DeCamp, Phihidelphia, Pa.

Secretary—W. H Harding. Baltimore. Md.
Treasurer—Chas. Cooper, Brooklyn. N. Y.

Executive Committee -F. A. Gilbert, Boston, Mass.;

Stephen Holbrook, Philadelphia, Pa.; M. M. M. Slat-

tery, Woburn, Mass; Frank Kidlon, Boston, Mass.; J. F.

Noonan. Paterson. N. J.; E. T. Lynch, Jr., New York,

N. Y.; Geo. S Bowen, Chicago, 111; Dr. Otto Moses,

New York, N. Y.

MEMBERS AND GUESTS PRESENT.

Alleghany County Light Co., Pittsburgh—S. A.

Duncan, T. Carpenter Smith.

American Electrical Works, Providence, R. I.—P. C.

Ackerman.
American Tool and Machine Co., Boston—W. H.

Barker, E. E. Chandler, R; H. Stoyle,

American Watch Tool Co. , Waltham, Mass.—C. J.

Messer.
Andrews, Chas. H., Boston.

Armlngton & Sims Engine Co., Providence, R. I.—
Gardiner C. Sims

Boston Electric Light Co., Boston, Mass.—Mayor
Hugh O'Brien, F. A. Gilbert, P. Fahy.

Ball Electric Light Co., Boston—H. M. French.

Baker & Co., Newark, N. .!.—C. 0. Baker Jr.

Barnard, G. W., Boston.

Barton, S. E. , Boston.

Baxter Electric Manfg. and Motor Co.—Benson M.
Greene, Wm. Baxter Jr., David E. Evans, T. McCou-
hray.

Bergmann & Co. , Boston—^W. C. Livermore.

Bernstein Electric Light and Manfg. Co., Boston-
Henry B. Cram, Oscar S. Bussman.

Bibber, Charles E., Boston.

Blake, W. H., Sawyer, Mass.

Blodgett Bros. & Co., Boston—A. D. Blodgett,

Boston Electric Protective Association—George W.
Adams.

Boston Fire Underwriters Union—D. Killicutt.

Boston Rubber Shoe Co., Boston—G. L. Richard.

Bradley Electric Power Co., New York—C. L.

Bradley.

Brady, T. H.. New Britain, Conn.
Bridgeport Brass Co , Fred A. Mason.
Bridgeport Electric Light Co., Henry B. Stanley.

Brigham, W. V., Newton. -

Brophy, W., Boston.
Brush Electric Light Co., Detroit, Mich.—W. W.

Leggett.
Brush Electric Light Co., Norfolk, Va.—W. W.

Chamberlain.
Brush Electric Co., Cleveland, Ohio—W. F. Swift.

Brush Electric Light Co., Philadelphia—A. J. De-
Camp.

Brush Electric Light Co., Philadelphia—M. D. Lane.

Brush Electric Light and Power Co., Savannah,
Ga.—T. P. Keck.

Cabot, F. E., Boston.
California Electric Light Co., San Francisco, Cal.

—

Geo. H. Roe.
Callender Insulating and Waterproofing Co., New

York—A. W. Butterworth.
Campbell Electric Supply Co —Frank E. Clark.

Candee, John N., Poughkeepsie, N. Y.
Carhart, E. M., Providence, R. I.

Chandler, E. E., Boston.
Charlestown Gas Co., Charlestown, Mass.—Geo. B.

Neal.
Chicago Arc Light & Power Co., Chicago—A. H.

Brown.
Churchill, J. H , Boston.
Citizens Electric lUuminant Co., Brooklyn, N. Y.—

E. F. Peck.
Clarke, Thos. W., Boston.
Cleveland Electric Motor Co.,—C. L. Wright, F E.

PettengiU, Geo. W. Mansfield, J. J. Miller, Wm. Hen-

derson E. B. Gethune, Geo. W. Short, C. A. Brayton.
Cutter, H. W., Boston.
C. & C. Electric Motor Co., New York—H. S.

Lutkin.
Dalzelle, J. A., Hartford.
Danbury Electric Light Co., Danbury—E. T. Wight-

man.

Daniels, A. T. C, Boston,
' Barley, J. W., Baltimore, Md.
Davidson Steam Pump Co., Boston and New

York-N. E. Park.
Davidson, W. F., Port Huron.
Day Kerite Wire & Cables—Ralph W. Pope.
Derby Gas Co., Birmingham, Conn.—Chas. A. Net-

tleton.

Dodge, James Hale, Boston.
Dowd, P. A. , New York.
Dowd, F. C, New York.
Eastern Electric Cable Co., Boston. — Henry A.

Clark, H. H. Eustis.

Edgar, C. L., New York.
Edgerton Electric Motor Co., Philadelphia—N. H.

Edgerton, W. E. Sharp, W. B. Buchanan, Harry Hall.

Edson J, B., New York City.

Edwards, John R., Washington, D. C.

Elder Samuel, Boston, " American System."
Electrical Seview, New York—Geo. Worthington,

Chas. W. Price, A. V. Garratt, P. M. Gilley.

Electrical Accumulator Co. The, New York—Z.

Latshaw, Prof. A. Reckenzaun.
Electric Construction and Supply Co. The, New

York—F. E Kinsman.
Electrical World, The, New York—C. E. Stump, T. C.

Martin, Joseph Wetzler, AV. I. Barker.
Elgin Telephone Co., Elgin, 111.—Wm. Hubbard.
Electrician & Electrical Enrjineer, New York—Geo.

W. Phelps, Jr.

Empire City Electric Co., New York—W. Irwin
Wark.

Enos Electric Railway Co., Boston--C. J. Messer,

S. P. Messer, D. Gilbert Dexter.
Faraday Carbon Co., Pittsburgh,Pa.—Geo. P. Porter.

Fiberite Manfg. Co. Charles H. Brown.
Finley, N. D., Boston.
Fitch, Robert J., Boston.
Flanders, B. S. , Boston-

Fleming, W. H. , Liverpool, England.
Flint, John, Boooklyn, N. Y.
Fort Waj-ne " Jenney " Electric Light Co., Fort

Wayne, Ind.—P. A. Randall, Edward Schaeffer, J. A.

Jenney.
Fuller, Frank, Boston.
Geneva Non-Magnetic Wivtch Co., N. Y.,—A. C.

Smith, Addison Conkling.

Gleason, E. P.. Manfg. Co., New York—E. F. Gen
nert, Wm. F. CuUen, M. H. Gleason.

Globe Gas Light Co., Boston—D. W. Lee.

Greeley Electric Supply Co., New York—F. A.

Magee, Miles W. Goodyear.
Groot, W. L. , Orange.
Hall, W. A., Boston.

Hamblin, H. W., Pawtucket.
Harding, W. H., Baltimore, Md.
Harlem" Lighting Co., N. 1^.-.John H. Hopgood.
Hartford Dynamic Co., Hartford, Conn.-Chas. H.

Weed.
Hartwell, Geo. H., Boston.

Hatch, Jr., J. B., Boston.

Hawkeye Electric Manfg Co., N. Y.—Edgerton
Bynne.

Hill, F, M., New York.
Hil, W. S., Boston.
Hillman, S. B., Philadalphia, Pa.
Ilowland, T. O., Boston.

Hutchins, W. F., Boston.
Hutchings, A. W., Boston.

Ireson, Charles L ,
Boston, Leather Link Belting.

Jamestown Electric Light Co., Jamestown, N. Y.

—

Thos. W. Smith
Jarvis Engineering Co., Boston, Mass.—A. F. Upton.

Boston; J. N. Pratt, New York; H. A. Glasier, Chi-

cago.
John T. Noye Manfg. Co., Buffalo, N. Y.—A. A.

Noye.
Jones & Bros. Electrical Works, Cincinnati, Ohio—

F. Amos Kelly.

Julien Electric Co., New York—C. O. Mailloux, J.

L. Kimball, G. F. Galcott.

Kansas City Electric Light Co. , Kansas City—E. R.

VV Gcks
Kellogg, B. W., Boston.

Kerr, W. C, Pittsburgh.

Learing, Lewis, Mew York.
,

Leavilt, Thos., Boston.

Lewiston & Auburn Electric Light Co., Auburn—
N. J. Jordan.

Loekie Patent Damper Regulator, Springfield,

Mass.—C. C, Webber.
Lockwood, Thos. D., Boston.
Louisiana Electric Light & Power Co. , New Or-

leans, La.—Samuel J. Hart.
Lytle, H. B., Providence, R. I.

Maiden Electric Light Co.. Maiden, Mass.—A. E.
Bliss.

Martin, John B. , Boston.
Mather Electric Co., Chicago—J. H. Reid.
McCallum, A., Northampton, Mass.
Mendell, W. 11., Boston.
Merideth, Irving S., Boston.
Millville Electric Light Co., Millville.N.J.—Stephen

Holbrook.
Mitchell, D, L., Taunton.
Modern Light and Heat, Boston—C. M. Ransom, R.

F. Ross.

Monford, J., Bridgeport, Conn.
Moses, Dr. Otto A., New York.
Mullen, Edwin D., Philadelphia.

Municipal Electric Light Co., Brooklyn, N. Y.

—

Charles Cooper.
Munson & Co., Chicago—J. H. Shay, J. H. Thomas.
National Carbon Co , Cleveland, O.—W. H. Law-

rence, W. C. Hayes, C. D. Smith.
New Bedford Electric Light Co., New Bedford,

Mass.—William Lewis.
New Bedford Gas Light Co., New Bedford, Mass.—

Gilbert Allen, Robert B. Taber.

New England Telephone Co., Boston—A. H. Chap-
man, F. J Boynton.

New England Wiring Co., Boston—W. J. Paine, H
B, Prindle.

New Haven Electric Light Co.—Jas English.

Newton Electric Light & Power Co., Newton, Mass.

—H. G. Pratt, H. H. Cutler.

New York Electrical Construction Co.—F. G. Cart-

wright.
New York Electric Light Co., New York—J. W.

Pendleton.
New York Insulated Wire Co., New York—J. W.

Godfrey.
North Attleboro Steam Electrical Co.—H. M. Dag-

gett, Jr., L. W. Dillon.

Noble, Edmund, Boston.

Okonite Co., The, New York— Geo. T. Manson,
Willard L. Candee.

Packard, M. M.. Baltimore, Md.
Parker- Russell Mining and Manfg Co., St. Louis

—G. W. Parker, D. B. Russell.

Patten, J. F., Duluth, Minn.
Pierce, C. H., Northampton, Mass.
Phillips, E. P., Providence, R. I.

Powers, G. C. , Panama R. R.

Powers, C. W., Boston.

Powers, J. C, Troy, N. Y.
Prentiss, R. W., Prof. Columbia university.

Priest, B. E., Boston.

Rand, C. W., Boston.

Rand, AV. M., Lynn, Mass.

Razee, R. E., Mansfield.

Richmond Carbon Co., North Adams—C. T. Rich-

mond, G. Richmond.
Richardson, G., Boston.

Richardson, Jr., S. O., Boston.

Riverside & Oswego Mills, Providence, R. I.—R. T.

Robinson. W. A. Huse.
Rogers Auxiliary Fire Alarm, Boston—Otis N.

Rowland, S. P. Wardell, G. W Daniel.

Ross, G. S., Boston.

Royce, Frederick, Washington, D. C.

Ryan, R. W., New York.
Russell, A. L., Boston.

Russell Engine Co., Meriden, O.—C. A. Gates.

Sautey, J. P., Boston.

Sawyer-Man Electric Co., N. Y.—Gen. C. H. Bar-

ney, P. H. Alexander, H. S. Thornberry, A. G. Mc-
Cluer, T. C. Freuyear, Henry C. Davis, E. H. Thomp-
son, F. E Alexander, E. C. Angell.

Schuyler Electric Manfg. Co., Hartford, Conn.—M.
J. Wightman, J. H. Dalzelle.

Scoville Manfg. Co., Waterbury, Conn.—Leonard
Waldo.

Scranton Electric Light Co., Scranton—Robert
Reaves.

Simplex Electrical Co., Boston, Mass.—A. F. Mason,

A. C. Pond, E. H. Batcheler.

Sims, Thomas C , Boston.

Somerville Electric Light Co., Somerville, Mass.—
H. F. Watts.

South Bend Electric Co., South Bend, Indiana—J.
Dutham.

Southwark Foundry and Machine Co.. Philadelphia

—James A. Pentz.

Sparrow, E. P., Boston.
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Spaulding, E. S.

Spragtie Electric Slotor Co., Boston—A. F. Star-

key.
Sprague Electric Railway & Motor Co.—F. J. Saw-

yer, Edward Blake, of Boston.

Standard Cai'bon Co., Cleveland, Ohio—J, B.

Grouse, D. A. Dangler, W. H. BouUon.
Standard Underground Cable Co., New York—G,

L. Wiley.
Steuart. Arthur, Baltimore, Md.
St. Joseph's Electric Light & Power Co., St. Joseph,

Mo.^AV. C. Stewart.

Stockbridge, G. H., New York.
Sun Electric Co., Woburn, Mass.—Frank Ridlon,

M. jr. M. Slattery, J. E. Talbot.

Syracuse Electric Light Co., Syracuse, New York
—A.* P. Seymour.

Thomson-Houston Electric Co., Boston, Mass.

—

Elihu Thomson, Chas. A. Coffin, S, A. Barton, W. B.

Hosmer, T. P. Bailey, E. W. Klce, H. TV. Burgett, P.

H. Alexander. H. N. Curtis, G. W. Davenport, A. S.

Rohrer, W. R. Kimball.
Thomson-Houston Electric Co , Chicago—G. "W.

Atkinson, F. H. Goden.
Thomson-Houston Electric Light Co., Kansas Cilv

—

Tbeo. P. Bailey, Chas. S. Rusling.
Toland, Hugh J., Supt. of Lamps Boston.

United Electric Co., Springfield, Mass.—J. W. Hyde.
U. S. Electric Co., Baltimore, Md.—P. O. Keilholtz.

V. S. lUuminating Co., N. Y.—E. T. Lynch, jr,

Vitrite & Luminoid Co., New York—Romaine
Mace.

Waite, Williams & Co., Boston—Geo. W. Waite, E.

H. Williams, C. Niles Goward.
Weil. Henry J., Boston.
Western Electric Co., New York and Chicago— F.

W- Harrington.
Western Electkician, Chicago—W. A. Kreidler,

Westinghouse, Church, Kerr & Co., New York

—

Isaac H. Davis.

Westinghouse Electric Co.—Kerr, Walter C, Stan-

ley, jr.. Wm. Wright, AJex. P.
Whittier. R. H., Providence, R. L
Wightman, E. T., Danbury.
Wightmau, M. J., Hartford.
Williamson, John J., Boston, Mass.
WilliDgton, W.. New York.
Wist, Herbert C., Boston.
Woodbury, C. J. H., Boston.
Worcester Electric Light Co., Worcester, Mass.—H.

H. Fairbanks.
Wright, L. B., Boston.

TUESDAY MORNING'S SESSION.

The convention was called to order at 10:30 o'clock,

at the Parker House, by President Morrison who spoke
as follows:

PRESIDENT Morrison's address.

Gentlemen of the National EUctric Light Association:

I have again to congratulate you upon the success of
3^our organization which the large attendance to-day
from all over the country evidences. Inventive abilitj^

and irrepressible energ}' of the most pronounced char-

acter, still further encourages us in the belief that if

electrical business does not achieve a phenomenal suc-

cess, it shall not be for want of intellectual activity, en-

ergy and integrity.

Great progress has been made in the last six months
in electric lighting generally, but especially in the devel-
opment of incandescent systems. The induction sys-

tem which permits of low tension lamps, at a great dis-

tance from the station, is a branch of lighting that has
greatly increiised since the last convention, and is now
successfully conducted in numerous places. This sys-

tem, more than any other formerly in use, is designed
to hnd its place in the illumination of private houses.
Its flexibilitj' is very great. Its farther development is

encouraging.
Lighting by storage batteries has also received a great

impetus wilhin the last three months, and while there
are still some difficulties to overcome in certain branches
of iUumination, it is fast superseding the dangerous oil

lamp on railway trains.

Dynamos have been perfected, so as to give greater
efficiency per pound of metal used, and our electricians

are constantly working to reduce the cost of the
machines, and thereby insure a large market for the
same.

The perfection of the arc lamp has increased, and
the demand for the same in the last six months exceeds
the output of the previous eighteen months.

Mill owners and others are beginning to realize the
enormous advantages of the elerU-ical illuminant, not
only in the more healthful condition of the operative,
but also in the greatly decreased fire risks. The under-
writers throughout the country recommend the intro-

duction of incandescent liglits to their ])a(rons, in all

factories where inflammable fabrics are made.
Abroad, the introduction of electrical installations

has been .slow and unsatisfactory, but of late our breth-
ren across the ocean have taken up the subject with
vigor, and to-day are becoming formidable rivals in the
enteriH-ising spirit of this country in the adoption of
electric energy for all uses.

I he patent office question, perplexing and unsatis-
factory, ;ls we are well aware, is now receiving at-

tention through the agitation of the subject by this

association, and we inFend to keep this matter before
the world until legislation shall be compelled to furnish
what is needful.

As suggestive of the multiplicity of uses to which
electricity may be put, Lieut. Murdock submits a paper
setting forth and explaining the electrical requirements

-for the new Government cruisers; and although this

especial electrical application would necessarily be

limited it would no doubt be useful, and still farther

evidences the desire and demand for the applications of

electrical devices in every branch of industry.

The perplexing wire gauge matter will again be

placed before you, and if the work of the past six

months of the Committee on this subject, corresponds

with the exhaustive and excellent report made at the

last convention, we may expect something definite

enough this time to decide the attitude of this Associa-

tion in relation thereto.

I regret to have to announce the absence of the re-

port of the committee on insulation of wire and the

proper installation and construction of plant. This
Committee requested the Association to provide the

necessary means to enable them to carry out their in-

vestigation. But, as the Association was in no condition

to render them the pecuniary aid they required, they

determined not to pursue tlieir work any farther. I

believe this to be a loss to the Association ; as from the

statements they have made of what they intended to do,

if they only had the means, I can easily foresee the loss

of a great deal of valuable information to ourselves and
to the world at large.

I have now the honor of introducing to this Associa-

tion one of the most popular mayors that the city of

Boston has ever had. A gentleman who represents pub-
he interests more than the interests of any particular

party or clique, and who under the most trying circum-
stances has shown his fidelity as a public representative

to such an extent as shall make his official administra-

tion one of the most memorable landmarks in the history

of Boston's progress.

At the close of the address the president introduced
Jfayor O'Brien, of Boston, who was received with ap-

plause.

MATOR O'BRIEN'S ADDRESS.

Mr. President and Gentlemen of the Kational Electric

Light Association:—You almost overcome me. Mr. Presi-

dent, by your very flattering remarks; but it gives the

mayor of Boston great pleasure to welcome so many
distinguished gentlemen to the city who are engaged in

a very important work. I hope your visit will be a
pleasant one. as also a profitable one, and if you can
show us any way whereby we can light our streets and
dwellings better "than the work is now done, we shall be
very thankful to you, ill-. President, and your associa-

tion.

. I read in the papers a few weeks ago that immense
fortunes were made in the electric lighting business. It

must be a ver}"^ attractive business, and 1 suppose now
that I am addressing men not only engaged in electric

lighting work, but millionaires of various degrees.
[Laughter. ] Our experience in Boston does not, I am
Sony to say, corroborate that fact. Electric lighting, so
far, has been introduced by the energy, the ability, and
the intelligence of men who have been engaged in local

lighting. I believe it is tlieir intelligence that has scat-

tered the electric light over the country in such large
proportions in every city and many of the towns and
counties. So far. I believe, profits have not been very
equally divided. Some few men, I have no doubt, have
grown rich in the electric lighting business; but I am
satisfied that every man who has started a local com-
panj', either in this city or in any other cit}' of the coun-
try, has been a more public benefactor than oue who
made anj' pecuniarj'^ benefit from his work. I do not
intend, gentlemen, to advise you, or say anything about
the work which you are engaged in. I have no doubt
your discussions will be interesting, and I hope that your
visit to Boston will be a pleasant and agreeable one.
1 know it must be very satisfactory' to many of you
coming from cities and towns where the thermometer
ranges up to the hundreds to visit so delightful a city as
we have here in Boston, where you can enjoy good
fresh air at about (io. [Laughter.] And if you have
time, it would give me pleasure to take you down our
beautiful harbor and into our beautiful suburbs, and I

hope you will not leave Boston before you visit eacli of
these places.

If you can give us an}' advice about the electric

motor we should be very much obliged to yon. We
have street-car lines running in all directions, and we
would like to run them by electric motors, but the ex-
Xierience of electric lighting men in these parts shows
that experiments are very expensive, and we hope that
some of you who are running electric raih'oad motors in
other sections of the country will give us some intelligent

advice on that subject. We also believe in the motor
business here. Boston has neglected small indu.strics. I
believe if you establish a motor that will do the work,
tliat you will enable us to build up a great many small
industries that have been neglected in the city of Boston.

I will not detain you any longer, gentlemen, but I
again hope that your visit to Boston will be a pleasant
to you all. [Applause]

The secretary read reports of the secretary and
treasurer which, on motion, were referred to the Execu-
tive committee for verification.

The president then called for the report on legislation.

Mr. Steuart : I have the honor to make the report
of the legal committee, as well as the report of the com-
mittee appointed at the February meeting in Philadel-
phia— a special committee on " Patent Legislation." At
that meeting 1 had the honor to read a paper upon the
necessary reforms in the patent system, particularly with
reference to those reforms tiiatwere needed in the patent
office, and I pointed out at that time numerous changes
that were thought necessary in the patent office. The
principal among them was the esUiblishment in the pat-
ent otlice of a court that would embody in itself the
jurisdiction that is now divided among half a dozen dif-

ferent officers all of whom are acting to a greater or less

extent at cross purposes with one another. The second
subject wliich was consideretl was that of the increased
caliber of the personnel of the office; and some systems
were suggested. The third was the increase of space in

the patent office and the establishment of a laboratory
for the conduct of experiments, principally electrical,

which are very much needed, and we had the pleasure
of having a few words from Mr. Kiutner who wiis at

that time the examincr-iu chief of the electrical division,

since resigned, in which. he set before you very clearly

the very great need of the office in that particular, there

being absolutely no laboratory or any apparatus of an}'

consequence— he said not over five hundred dollars'

worth, in all— to test the inventions which are con-
stantly increjising and which require U} be tested in order
to be understood.

Mr. Steuart then presented the

REPORT OP THE LEGAL COMMITTEE ON PATENT LEGIS-
LATION :

At the February meeting of this association, your
Legal committee made a report in which were set our
some of the present needs of the United States Patent
office ; and suggested a means by which the needs might
be met and the defects remedied.

The subject being one of great importance, a special

committee upon "Patent Legislation" was appointed,
consisting of J. F. Morrison, Baltimore ; .Walter C.
Kerr, New York ; Frank Ridlon, Boston ; J. F.
Sprague. New York, and Arthur Steuart Baltimore, the
chairman of the legal committee, to further consider the
questions presented, and make a full report of this con-
vention. Your committee has given this matter careful
consideration and report that they are convinced that
that branch of the patent system which relates to the
granting of patents, is based upon a law which was for-

mulated at a time when the mass of business to which
it was applicable was one-fiftieth part of what it is at

present, and that the law needs revision in the following
purliculars, among others

:

I. The statute law of the United States relative to

the granting of patents has very few provisions which
determine the rights of applicants. The result is that

nearly all the \ital questions, both of law and fact, by
which the rights of applicants for patents are to be de-

.termined, now lie within the jurisdiction of the various
branches of the Patent office. The examiners have
nearly all questions of fact to determine primarily as

well as many questions of law, and their jurisdiction is

divided up among a number of junior examiners who
are overburdened with work. The examiner of inter-

ferences sits as a court to determine the question of pri-

orit}' between contestants for patent on the same inven-
tion. From the primary examiners, cases go on appeal -

to a board of examiners-in-chief and from there to the

commissioner, and appeals from examiner of interfer-

ences go to the commissioner. The personelle of the
office is constantly changing, the commissioners more
often than others. Then, too, the persons who are ap-
pointed to the position of commissioner are generally
chosen for some reason that has no connection with patent
law, so that as a general rule the highest appellate tribu-

nal knows less about the law and practice of the patent
office and the rules by which patent cases are to be de-

cided than the examiner from whom the first appeal is

taken. This being true, it is not surprising that the

examiners pay comparatively little respect to the deci-

sions of the commissioner, and also that one gi-een com-
missioner following another in quick succession should
make rulings which result in a hopeless chaos iu the

practice. In addition to this fact the commissioner is

burdened with executive duties which demand so much
of his time, that with the greatest experience and power
of work, it is impossible for him to properly consider
the numerous important cases presented for his de-
cision.

In order that the legal rights of patentees may be
fully defined and secured, it is necessary that those
rights should be understood and a settled method of
obtaining them established ; for this reason, it is desira-

ble that some means should be adopted to make clear

and uniform the practice of the Patent office.

All authorities seem to agree that the best method of
accomplishing this result is to establish a strong court in

the Patent office that shall have jurisdiction of all legal

questions arising in relation to the issuance of patents :is

well as all questions of fact which arise in interference
proceediugs and on appeal from the examiners.

II. The work required of the examiners in the Pat
ent office is of such a technical nature and so imjjortaut

to the public that it seems to be desirable that the Patent
office should be put on the same footing as the army and
na^-y; that the examiners should be educated for the ser-

vice, should receive compensation equal in correspond-
ing positions to the officere of the army and navy, should
have the same system of admission and ijromotion upon
examination and retirement on pay equal to that of those
departments of the public ser\ice.

HI. The Patent office is now cramped for space, the

employes are crowded into quarters half large enough
for them, and the Patent office building, built with
mone}' paid the government by patentees, is more than
half occupied b}^ the Interior department, which should
have separate accommodations. Additional space would
enable the Patent office to have a laboratory, so much
needed, for the demonstration of electrical and other

scientific discoveries and inventions.

To accomplish these reforms, the most cautious, ex-

peditious, and at the same time intelligent way. seems to

be, the creation of a commission to be appointed by the

president, which shall carefully examine these and all

other questions relative to the subject, and report an net

to congress which will provide for their solution. We
suggest the following bill, which we propose shall bo
submitted to congress this winter for passage :

JLW



August 20, 1SS7 WESTERN ELECTRICIAN. 33

A Itll.I., CRK.VTIXti A COMMISSION TO EXAMINE AND liE-

I'OK'i: TO (ONCUKSS NEEDFUL REKOII.MS IN THE
PATENT LAWS.

WhtTMs. till' PiUc'ut laws of the. United States are

deemed to be in such a comlition as to require revision,

'there f<» re,

Bt- it cnucUii. by the senate and house of representa-

tives of the I'nitfd States in cong:rcss assembled :

Section 1. That the commission be. and the same is

hereby <TeaIod. to consist of three suitable persons to be
appointed by the president of the United States, who
shall hoiil olii(;e until a rtnal report of this commission is

submitted to and accepted by congress. And who shall

receive for their ser\ices a compensation of $5,000 each,

per annum.
Section 2. It shall be the duty of this commission to

examine thorouglily the present Patent law of the United
Stales, and those of other countries, and their practical

operation and effect, in meeting the needs of the public,

and fultilling the purposes for which they were created.

To formulate a report to be submitted to congress which
shall set forth the results of this investin:ation and their

conclusions therefrom, with reference to changes in

or additions to the present law, pertaining to patents.

This report shall also contain a draft of an act which
will pro\ide for the changes found necessary by the
investigations of the commission.

Section 3. The commission is authorized to emplo}'
such clerical force as may be necessary for the proper
conduct of its work and to incur such other expenses for

stationery, printing, etc., as may be found expedient.
Section 4. The salaries of the members of this com-

mission as well as all expenses legiliinalely incident to

its work, shall be paid from the siiriihi^ in l he United
States treasury, to the credit of the Patent office. All
expenditures by or for said commission, other than the
salaries of the members, shall, however, be under the
control of and authorized b}"^ the secretary of the interior.

One word I would say for the mformation of those
who may doubt the possibility of obUiining this result,

it will cost some twenty-five thousand dollars, or at

least twenty thousand dollars, because it is going to take
the labor of competent men and require a great deal
of time to work up the thing in proper shape. As a
justification for making that proposition to congress,
the committee would saj' that there is now lying in the
United States treasury something over three millions of
dollars to the credit of the Patent office, that has been
paid there by patentees, and that has not been expended
in the support of the present Patent office as it exists.

And now a duty devolves upon the members of the
association. It is one thin^for your committee to make
this report, but a totally different thing to have it passed
by congress. That result can, however, be accomplished
if the members of the association will intelligently and
faithfull)'" support the hands of their committee, hj
themselves, each one of them, doing the part of the
work assigned him to do. This association represents
lwent3'''-four states, and members of this association are
fellow townsmen with eighty members of the house and
senate, while the members of the house and senate from
the states represented in the association are sixty-one

per cent, of all the members of congress. The commit-
tee have divided up the members of congress among
you; and assigned to each the duty of seeing the mem-
bers of congress from his state and urging upon them
the importance of the passage of this bill. Its passage
lies in your hands.

The committee think it very desirable that the next
meeting of the association be held in the city of Wash-
ington. The location is central, and congress will be in

session at that time. The members of congress will
have an opportunity of seeing how large and important
an interest is calling upon them for action, and the
members of the association can take the opportunity
of waiting upon their representatives in congress and
urging the passage of the bill we present for the appoint-
ment of the commission.

Present at the meeting of committee, July 21st, 1887,
at office of Electrical Review, New York, J. F. Morri-
ton, Frank Ridlon, Walter C. Kerr, F. J. Sprague,
Arthur Steuart, Chairman.

I have only one other word to say in connection with
a report which I shall submit in writing of the legal

bureau of which I have the honor to be the custodian.
The report will give a sketch of the work that is being
[lone. A digest is in course of preparation, covering
the literature of electric lighting. We have at our com-
mand at present, a set of journals and books which I

suppose are not to be found anywhere in this country
^ave in Baltimore. We believe that this analj'tical digest
f the literature of electric lighting which we are pre-

paring will be useful to the association.

RErOllT OF LEGAL liUREAU.

The custodian of the legal bureau would report that
n the near future he expects to Ijc able to offer to the
nembers the use of an analytical digest of patents, as
veil as the literature of electric lighting and subjects
jollateral to it, that will make it possible to determine
vith great accuracy as well as expedition the exact state
)f the art in any department, and hence the validity and
cope, as far as such can be determined in the absence of
udicial determination, of any patent that may be sub-
nitted for examination. The digest will embrace all

Jnited States patents on electric lighting and collateral
ubjects;

Enghsli patents;
French patents as far as they can be obtained;.
And the following publications:

—

1. American AcadGmy Arts and Sciences, old series
olumes 11 to 17, and new series from volume 3 to last

umber.
2. American Association for tlie Advancement of

hience, from volume 1 to last number.

3. Am-enain Journal of Scitnce, from 1819 to last
number.

4. American Engineer, from volume 2 to last num-
ber.

5. Annalen de C/iejnie ei de Physique, volume one to
last number.

6. Associated English Society, volume 1 to last num-
ber.

7. British Association for Admin^inent of Science,
volume 1 to last number.

8. Canada Boyal Society, volume 1 to last number.
9. Canadian Science Record, volume 1 to last num-

ber.

10. Constralblatt fur Electritechnik, from volume 5
to last number.

11. Electrical Review, volume 1 to last number.
12. Electrical World, volume 1 to last number.
13. Electrician (London), from November 1st, 1880,

to last number.
14. Electncian (N. T.), from volume 1 to last num-

ber.

15. Electncian- and Electrical Engineer, volume 1
to last number

16. L'Elcctricete , from 1880 to last number.
17. Journal Franklin Institute, from volume 1 to

last number.
18. Industrial Review, from volume 1 to last num-

ber.

19. JahvesJieichi uher Chemie und Physik, from 1823
to last number.

20. Journal de VEcole Poletechnique, volume 1 to last

number.
21. Journal de Physique, 1872 to last number.
22. Dmdon Philosophical Magazine, from 1798 to

last number.
23. Journal Royal Society, from 1830 to last num-

ber.

24. Journal Society Telegraphic Engineers, from 1883
to last number.

25. La Lumiere Electrique, from volume 3 to last

number.
26. Nature (London), volume 13 to last number.
27. Comptes Reiuius, volume 1 to last number.
28. Poggendorff's Annalen, volume 1 to last num-

ber.

29. Science Record, volume 1 to last number.
30. Scientific American and Supplement, from 1879

to last number.
31. Telegraphic Journal and Electrical Review, from

October, 1876, to last number.
32. Science volume 1 to last number.
33. Zeii-schleft fur Instruvfienden Kunde, volume 1

to last number.
In addition to the foregoing, such books will be

added as are found of value.

On Mr Ridlon's motion, seconded by Mr. Lynch, the
report of committee was accepted, and the committee
continued and authorized to take such steps, not involv-
ing expense to the association, that they might find nec-
essary to have this bill as presented passed by congress.

The President: The report of the committee on
Revision of the Constitution will be presented, by Mr.
DeCamp.

Mr. DeCamp: In looking over the reports of the
various meetings it appears that there have been several
amendments made to the constitution which we have
printed that change it entirely. Therefore we have
thought fit to submit an entirely new constitution as a
substitute for that which was originally adopted and I
now lay it before you.

The secretary read the report of the committee, and a
motion was made and seconded to accept it.

Mr. DeCamp: There is one thing occurred to my
mind there in the reading of that report which is an
error; that is in the part that refers to the treasurer,

which should read: "maybe one and the same per-

son
"

Mr. Leggett: I would like to inquire what is the
meaning of the clause relativp to the annual dues. Sup-
pose a company should organize at the present time,

would they have to pay theu- annual dues from the time
of the organization until the time they enter, or do they
start from the time they apply?

The President: They start from the time they ap-

ply If they join on the last day of the calendar year,

according to this they would be compelled to pay their

membership fee and dues, being twenty dollars; there-

after ten dollars a year, and the ten dollars will cover the

calendar year.

The subject matter was taken up seriatim, to stand
approved unless objected to.

The secretary read the first and second articles.

Mr. Garratt: I move that the number 3 in section

2, he changed to 4.

Mr. Phelps: What is the subject of the amend-
ment?

Mr. Garratt: My object is this: Oftentimes manu-
facturing companies find it necessary to send several

gentlemen to these conventions to properly take care of

their exhibits and their business. Some one in that

event, of the number, will have to be left out of the asso-

ciation. I see no element of danger to the association in

having four men imlling on one rope in this convention.

If there is any, I should like to have it stated, because it

is an Important question I think, however, there will

be many concerns, and there are many at present, who
would like to make four men members of this association,

not so much for the purpose of their votes as for the pur-

pose of having the men inside the association. I think
five would be a little too many, and I think three a little

too few

Mr. Garratt's amendment was adopted.
Mr. Duncan: I would like to inquire what is meant

by supplies; what does the representatives of supplies

mean theie?

The President: It means wire, carbon—all the ma-
terials that enter into the making a plant.

Mr. Duncan: It is a very ambiguous clause, it seems
to me.

The President: It makes it all the more elastic. I
presume that was the intention—to make it elastic, so
that all those engaged iu business who desire to become
connected with the association could reach it in some
way.

The secretary read the remainder of the amended
constitution.

Mr. Smith, of the Allegheny County Light Co.: I
should like to ask in reference to the section which
speaks about the members, if that is intended to include
oil men and people who furnish supplies of that kind;
because if the object is to make it as elastic as possible,
we had better throw out the word electric lighting, as
that might scare off some people who would like to be
members. It seems to me that if this is an electric light
association, we ought to draw the line somewhere.

Mr. Duncan: I move, sir, to recommit that report
to the committee for the reason that in the first place
they were not authorized to prepare a new constitution.
They were simply authorized to prepare such amend-
ments as they might see fit to incorporate. In the next
place, it takes a two-thirds vote of this association to
adopt an amendment. In the next place they have
changed the constitution to such an extent as to center
the whole power of this organization in the president

—

not that I have any objection to the personnel of the
president whatever, but I have objection to the centrali-
zation of power. It says in this new constitution 'that
the secretary and treasurer may be one man, and in
another section that that one man may be removed at
the will of the president. It seems this association can
arrange those officers in such a way as not to place the
organization in a position of that kind, and for those
three reasons I move to recommit that report.

The motion was seconded by several members.
Mr. Morrison—Vice-president Weeks in the chair—

:

The principal objection which Mr. Duncan refers to
seems to me to be the centralization of power. There
seems, however, to have been no objection to the cen-
tralization of labor [laughter] . The work of this asso-

ciation has been done in the main by those who are
brought immediately in contact with the president.
That part of the work which is left outside of that has
generally been left undone, except in two notable cases

—

Mr. DeUamp and Mr. Gilbert. It is impossible to ap-
point a secretary of this association in Chicago and a
president in Baltimore and a treasurer in Boston, and
have the business transacted in such a way as will be
satisfactory to the association. At 3'our Detroit meeting,
I was very anxious to be relieved of the duties of presi-

dent of the National Electric Light association, and those
of you who were present at that meeting—I was not
present myself and had telegraphed my resignation

—

those of you who were present at that meeting'are fully
aware of the steps then taken to bring about this exact
condition of things. This report, I presume, was gotten
up hurriedly, and there are other and graver objections
to my mind than that of the centralization of power.
What you want in the government of an association of
this sort is—the centralization of power, so far as you
can trust the men in whose hands 3'"ou place it. A scat-

tered, diffusive authority in an association of this kind
will result in the death of the association in about twelve
months. It requires rather strong government to hold
together such an association as this, and if divested of
the supply and the oil men that Mr. Smith refers to,

you would not have enough money contributed by men
actually engaged in the electric lighting business to pay
the rent o\ this hall two weeks. There are all these
elements entering into the general make-up of the Na-
tional Electric Light association, and it is only by a
strong, closely governed aiTangement that you can hold
your people together, and bring about the condition of
things which we are all striving for, which is the dis-

semination of information in our line.

The sixth article which says that the annual meeting
and the semi-annual meeting shall be held at such places
as the Executive committee shall determine, I object to.

In my judgment the place of meeting of the National
Electric Light Association, should be determined by all

its members in council, and not by the Executive com-
mittee. I believe, and I think it is the general impres-
sion, that almost any city of this country will be proud
to have this association meet within its limits. Mr.
Steuart, in his very able paper, on another subject, has
called your attention to the fact that twenty-six States are
represented in the National Electric Light Association.

With that broad representation I should say that the
designation of a place at which your various meetings
shall be held ought to be done in the body -of the con-
vention.

Article seven is not sufilciently distinct; the case is not
clearly enough stated. The enti-ance fee shall be ten
dollars for each member; the annual dues shall be ten
dollars, payable in advance, and shall cover the calendar
year—I should put it in somewhat plainer language. I

am not yet prepared to suggest any amendment. The
fact that the constitution prescribes a line of duty for
the president and all the other officers brings their con
duct directly under the hands of this convention. As
to the objection that this is a substitute for the constitu-

tion laid before the committee, I would say that the sub-

stitute may be adopted as an amendment to the original

constitution by that vote which Mr. Duncan speaks of,

that is, a two-thirds vote of the members present.

Mr. Cooper: I would amend the proposition to re-

port back to the committee to this extent, that they
report to some other meeting of this session.

Mr. Duncan: I want to call the attention of the con-

vention to the incongruity of that report; I simply
wanted to raise the question.

Mr. Cooper: I thoroughly agree with Mr. Morrison
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in the idea of centralization, because it is very incon-

venient to send the bills to Baltimore and send them
back to Brooklyn and have them approved by the com-

mittee, and the checks .sent from Brooklyn. I think it

should be all under one head. I thoroughly agree with

that, because it is simply having a position without any-

thing to do for the treasurer to be in one city wilh the

rest of the officers, and the business conducted in

another. I will say for myself that I agree with the

report to that extent and hope it will be carried.

A motion that the report of the committee be re-com-

mitted with instructions to report at some later session of

this convention was carried

The President—having resumed the chair—I desire

to add Mr. Duncan to that committee on by-laws. Mr
Duncan, will you serve with the committee on by-laws?

Mr. Dukcan: I will give them tlie benefit of my as.

sistance.

Mr. Smith, of the Allegheny County Light Co.; I

would like to make an e.xplanation. My object in

speaking of the oil men was not to exclude them from
the association; but I think, as I understand it—I may
be wrong, as I am a newcomer here—1;hat this associa-

tion is especially for the benefit of those who put their

money into electric light companies and that the great

object of this association was to enable them to swap ex-

periences and so on, and while in that case, although it is

a veiy great advantage to have oil men and every one of

that kind present, it seems to me there is a little danger
of being outvoted on our own ground .some day. It

seems to me there might be some an'angeraent made by
which we could have" full members with voting power
and others who have the rights and benefits of full mem-
bers with the one exception ofthe voting power.

Mr. Garratt presented the report of the

COMMITTEE ON WIEE GAUGE.

A year ago in Detroit, a committee w-as appointed to

consider the matter of wire gauge, which at that time

was in au almost hopeless condition. After six months
of constant correspondence with the largest users and
makers of wire in this country and .abroad and the lead-

ing scientists in the specialty of electricity, I reported

at Philadelphia that this association do two things

:

First, that it vote that the British .standard gauge be no
longer the recognized gauge of this association, and,

secondly, that the metric system be made the basis of

measuring wire. Both of those motions— or they were
incorporated in one motion, one report—were accepted.

The honor conferred upon me in accepting my report was
not less than the honor I received in being again placed at

the head of the committee to elaborate this subject. The
committee was considerably increased by the addition

of some valuable members. During the six months we
have taken the subject of measuring wire in simple di-

ameter in the tenth of a millimeter and have elaborated
it into a mathematical table. [This table will be found
on page 89.] This table is not of necessity a gauge,
although the first column to the left represents a ser-

ies of even numbers—integral numbers, which agree

with the tenths of millimeters which appear in the next
column, or colunui 2. The object of doing that is this :

In sending telegraphic messages I find it is almost impos-
sible to make a telegraph operator use a decimal point.

It is almost impossible also in hasty writing to get the
decimal point in the right place. For common pur-

poses, in speaking of wires in ordinary business par-

lance, a simitlc numlier is more convenient than a
number with a decimal point, for this reason a column
of figures is here placed with .simply that decimal point
removed . That, however, is not the gauge, if there is

any gauge. The gauge, if there be one, is tlie simple
nieastiring of wires in diameter in tenths of a milli-

meter. That appears in column 2. As wc have in

this country a unit which is much more familiar—the
inch—it seemed wise to this committee to convert those

diameters into inches for the purpose of referring to

tables which are alreadj^ constructed, and with which
many electricians are thoroughly familiar. For that
reason column number 2 was multiplied by a constant
which represents tenths of millemeters in the denomina-
tion of inches. An electrician looks upon a wire not as

wire as we ordinarily exj^ress it, but as a C3'linder, and
the properties of wires are based on the properties of

cylinders. There are three properties of wires which
enter into the work which we have to do : the tensile

strength of tlie wire—that I shall not touch upon ; it is

a subject by itself and does not directly interest us ; the
static capacity of wires—that I shall not touch upon ;

the third property is t,he conductivity, and it is neces-
sary for us to know the ratios of conductivity to weight,
to size in diameter and to length of conductor. The
first thing we want to know about a cylinder to deter-
mine its physical properties is its sectional area. In this

particular table, to insure almost absolute accuracy, the
mathematical work was done independently by two
members of the committee ; P. Keilholtz of Baltimore
independently calculated tables 4 and .5 which you
see here. Herbert H. Eustis calculated the same tables.

They were both submitted to me ; I compared them .and

found .some differences. Where differences occurred,
I independently made two calculations upon different
days, and if those two calculations agreed I submitted
them to .the other gentlemen and the alteration was made
in their calculation. Virtually then these columns 4 and
a have been independently calculated by three persons.
The likelihood of error h.as been reduced to a minimum
by not calculating by ordinarj^ arithmetic but by calcu-
lating in logarithms and the logarithm was used that is

used in fine astronomical calculations— the seventh place
logarithm compiled by Vega. I will say that carries the
accuracy so far that even in calculations as to tlie solar sys-
tem very slight errors are found. In that calculation
comes in the property of the pi ratio. This section area
was calculated by these two gentlemen from different for-

mulas. Mr. Eustis calculated it from the square of the ra-

dius of the cylinder multiplied by this ratio. Mr.

Keilholtz calculated it by the formula : The square of

the diameter multiplied by .5 and divided by 4—two en-

tirely independent calciilations. Probably the tables

here of area in square millimeters and square inches is

.about as correct as it is possible to miike a table of fig-

ures. The calculation into the square inch, of course,

was an independent. calculation, bringing in the ratio

which we already have between the inch and the square

millimeter.

Before I go on to the other details I will say here wliy

we put this question of sectional area so conspicuously

on this table and so near the beginning The properties

of conductivity of wire are directly proportional to the

sectional area." 1 wish to refer one moment b.ack. The
pi ratio, 3.14159, is one which has never been written

out. There is another number after the 9 and another

after that. A distinguished French mathematician has
carried that to 250 jjlaces of decimals, and there are

others beyond that.

These tables of area are based upon that. The con-

ductivities of wire are proportional to sectional area.

They are, however, jiroportional to another property of

cjlinders wliich is entirely independent of the pi ratio

and which is extremely simple in practical use. The
conductivities of wires are directl}^ proportional to the

squares of their diameters. You will find away over

here in column 16, squares of diameters. Wires have to

be used by a great man}^ men who are too hurried in life

to familiarize themselves with mathematics and with
electrical formulte and who want to quickly get at what
wires may be expected to do. From this simple table,

numlier 16, by simple arithmetic, you arrive at almost
any physicial or electrical property of the cylinder, or of

the wire which is a cylinder. For instance, if I have a

small wire, or if I have twenty small wires, and I wanted
to have a large wire of the same conductivity I would
simply have to take that square of diameter multiplied

by thirty and look in the table and find the nearest cor-

responding numbers in this column number 16, and I

would have the wire which would give the same con-

ductivity. In problems involved in the work which
linemen are obliged to do, who do not care to go into

these matters at all, they have in such a table necessary
data for determining nearly everything which they
would be required to know.

I do not think I will go into determining coustantsl

which is a long mathematical work, and I think it wil,

be understood how these v.arious other properties were
determined. I will say, however, that they were figured
independently by two members of the committee. The
units were taken from Mattison's last determination—the

British Association unit—multiplied by the constant
which converts that resistance into the legal ohm.

Mauy gentlemen will take exception to the fact that

this is calculated at zero centigrade. This convention,
if it sends out this circular, iias got to commit itself

toward the scientific world as having done a thing
which no trade body in the United States has heretofore
done. It is a scientific matter. It will be studied.

These calculations will be gone over by scientists and
mathematicians. Zero centigrade is now recognized the
world over as the unit of temperature. There is no
probability in the immediate future of its being changed
at all. I have corresponded with leading professional
electricians in this country and, without a single excep-
tion, they replied to me—" by all means determine your
gauge on zero." Every electrician is familiar with the

simple constant which is 21; by multiplying the zero
centigrade, which is 32° Fahrenheit, by the number of
degrees which it will differ from what we want, if you
want to convert to 7.5° -Fahrenheit, and multiply it by
the constant, you will get the resistance of it in 75'^

Fahrenheit and you can do it at any other temperature
at which you see fit to do it. But the zero eentigade is

that on which all scientific work is based when the ques-
tion of temperature is involved.

The question of making these determinations of re-

sistance, etc., on commercial copper, or on pure copper,
the committee found it utterly impossible to determine
what commercial, copper was; hence, this table has been
calculated upon the basis of chemically pure copper. If

manufacturers adopt and use this it will be very easy for
them to append a constant at the bottom of their table,

Avhich they can multiply into any one of these proper-
ties and convert the weight, the resistance, etc., directly

into the degree of purity wdiich they claim to put out
'commercially, and in an association we have got to have
a thing which can be used as a standard ah over the
country, and for that reason chemically pure copper was
taken.

Thei-e are two other tables which may not be of
much interest, but which this committee has seen fit to
tabulate, to enable electricians generall,y to-make calcu-
lations of this gauge in fine electrical work, that is, a
table of logarithms of area. We have appended seven
place logarithms which have been calculated bj' three
members of the committee—a logarithm of the square
millemeter and a logarithm of the square inch of inde-
pendent size of wire. That, of course, is not a commer-
cial figure: I don't know^ tliat it will ever appear in a
trade statement; but it is valuable for us to use and put
out.

Last of all, and to .get our minds familiar with nn un-
familiar thing—and here I must .say that of course it

will be impossible to take up any new thing, no matter
what its value maybe, without putting ourselves to con-
siderable worry-no man here could take up this metric
gauge and work at it on five minutes' notice. He w^ould
not, however, work at it five minutes without dLscovering
that he was using much fewer figures than would other-
wise be necessary.

Tables 17 and 18 are the nearest corresponding with
the Birmingham and Brown & Sharpe gauge. The
Broivn & Sharpe gauge I have taken from a manuscript

copy sent to a member of this committee by Messrs.

Brown & Sharpe, and I will say here that the wire
drawers who publish Brown & Sharpe tables—very few
of them—agree as to the actual size of Brown & Sharpe
numbers. I examined one table in which, out of forty,

numbers of Brown & Sharpe, twenty-eight were wrong,

.

and that was from one of the best wire makers in this

countiy—that is, they did not agree with Brown &
Sharpe's own statement in regard to their particular

gauge.
In regard to the Birmingham gauge, I will say there

are fourteen independent Birmingham gauges in use at

the iiresent time. I have taken Mr. Gordon's figures in

regard to the size of the Birmingham gauge for the pur-

pose of comparing it with the metric. Mr. Gordon has
spent a great deal nt lime iqion the question of the phys-

ical and electrical ipialities of wires. Among other

things, he has compiled the largest tables on the proper-

ties of wires which has ever been compiled, expressed in

the old ohm. I have taken his sizes of Birmingham to

compare with the gauge.

I will not further bother you with these figures. Of
course this committee Itasbcen very glad to do this work.
All of the work olhcrlhan the first five columns has been
calculated by Mr. J-Aistis and myself. It has occupied

every evening for three or four weeks until past mid-

night most of the time. We have put our best work
and energy into this. AVe have based it on the best

information that we could get inside and outside of this

association and we have not failed to consult with anyone
from whom we could get assistance. We have corre-

sponded with the Smithsonian Institute at Washington,
although they were unable, for want of apparatus, to

give us any direct iiid, they gave us their most hearty
assurance that the deliberations of this assembly should

receive proper recognition by the government of the

United States, and if in their opinion, it was wise it

would be adopted as the governmental measure of wire

of the United States. I will say here that by act of con-

gress the metric system is already the legal system of

measuring of the ijnited States government. It is used

in many of the departments. Every scientist and every

chemist works in it and it is simply a question of time,

no matter whether we adopt this particular gauge or

whether we discard it as useless—it is simply a question

of time when the properties of everything that can he
' measured will be determined by the metric system. We
have this now in this form. It is useless for any body
of men to attempt to legislate what other men shall do.

It is useless for a body of men to attempt to legislate

wdiat they shall themselves do. If this association should

vote to adopt and use any other gauge than the metric

gauge they never would be .able to enforce it among
their members unless those members found it for tlieir

advantage so to do. Personally, I do not anticipate that

everybody is going to lay aside thousandths of an inch,

the Brown & Sh.arpe gauge and the Birmingham gauge,

and immediately take this up. I know^ however, it is

only a question of time when some such sj'stem of

measuring will be used that will do away with all arbi-

trary numliri-^ w liicli ill liiunisi'lves convey no idea as to

the quantity \\liirli ytm ai'i' expressing.

The question of bringing this commercially before

this country is a grave one, and one to which 1 have not

given the attention that I have given to the mathematical
properties of the gauge. Of course, I have corresponded

with all of the wire makers in regard to it, and at the

last convention I read a voluminous correspondence

from them, the majority approving of this and hoping
that it would be carried out.

I propose this afternoon to have this table electro-

typed. It will then be~the property of the association in

electrotype. It can then be cut up and such poitions of

it furnished to manufacturers as is thouglit fit. This

gauge goes from the tenth of one millimeter to ten

millimeters, which means from about a 38 wire to a

number 00 or number 000 wire, in the proportions of the

gauge which gives a much finer division than either of

the others; in other portions it does not give near as fine.

In the gauge which would be used in incandescent wir-

ing, it gives much finer properties; for example, in num-
ber 12, there are five wires in this gauge instead of the

dimension of number 13 wire, and electricians are getting

to work finer and finer on the properties of their wires

all the time. It is a tendency of the times to do so. As
you go up into the larger wires it becomes very marked.
'In the larger portions of this gauge there are seven,

eight, or nine numbers instead of the single number of

Brown & Sharpe or the Birmingham gauge. I received

a number of letters from well me;iiiing persons calling

attention to the fact that in a small portion of this gauge
there is too great a variation between the numbers.
That is very true; but nobody can tell just what size of

wdre anybody w^ants in these small sizes. To tabulate

it would be to make a book as big as the dictionary al-

most; but from the figures given, any electrician can

calculate the electrical and physical properties of any
wire v.arying in hundredths of a millimeter. All of the

data here is necessary for making such computations.

I presume in those fine wires, if this system is adopted,

you will find in the course of a short time that manufac-
turers will be publishing odd numbei's; instead of num-
ber 2 gauge it might be 2.23, which might meet the ]iar-

ticular recxuirements of somebody. Those first ten num-
bers will probably undergo considerable alteration.

This will be the basis for determining those physical and
electrical properties. T.ake it in the use of expensive

wires—in platinum, for example; no man drawing ex-

pensive wires can afford to adhere to an}^ particuliir

gauge, because the requirements are so nice in regard to

it; but from these data you have here, there is no dilli-

culty in any one determining just what the resistance

will be, or the ,size shall be, or the weight of any wire he

wants determined in terms of a hundredth of a mille-

meter, which is .about three times as small a difference

as you will find in the thousandth of an inch.
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I don't know ilint I have anything more to sav. I

have niiwle myself extremely (iisagreeable to a great

mnny people by making Iheni work so mncli. I do not
suppose there is a man on this committee who does not

regret he was a member of it. I have troubled a great

many people in regard to it. I called in the best<'xpert

testimony whieli I have been able to get in tliis country.

I have worked Ihe members of the committee night and
day. 1 have put the mnlter in type. I brin^' the mat-
li-r to llic association. What will you do wilh it. gen-
ilenien'.' [Applause.]

>[r. Ei'STis : In order to give the a.ssoci:Uion some
little idea of the work that has been undertaken by the
coinmillee in tabulating this g-.mge I would mention that

on a rniigh estiimiteof theiuunberof ligures necessary to

calculate it comes out in the neighborhood of 30,01)0

—

probably mther more than less ; that is. for each sep-

arate calculation. ^Ttm'. as the whole thing has been done
three times it would make a nice little figure, very close

toward a round 90,000.

>Ir. Mailloux : I see a few friends of mine begin-
ning to smile as 1 got up to say something on the" wire
gauge question, and probably "what makes them smile is

llie remarkable slowness with which we have been ar-

riving at any sort of conclusion relative to any wire
gauge. The committee of the American Institute of
Klectrical Engineers has had the subject of wire gauge
under consideration for a long time—it must be two or
three years. There has been more or less interest taken
in it by the members of the committee, and efforts to

arrive at the determination on what is proper and right

in wire gauge. I was very much interested, as a mem-
ber of another comiuittee, of the report made by Jlr.

Garratt, and I tiiink that we should aj^preciate the care,

the precision and the assiduity with which that commit-
tee bas carried on its work. But at the same time I feel

that I must emphasize a point which he himself has al-

luded to. I am brought to this by remembering that
while a gauge may be particularly suited to the require-
ments of one individual or set of individuals, yet it is of
the utmost importance that a gauge, in order to become
universal, should have the elements of usefulness to aU
parties w^ho are using gauges. I notice that between the
.sizes corresponding to No. 38 of Brown & Sharp,
gauge and No. 32 he has only one number ; there is only
a difference of a tenth of a millimeter. Now, those who
are in the telegraph business, and the telephone business
and many other cognate industries, would see at once a
very grave objection. It is true, as Mr. Garratt propo-
ses, that we may^ have several si/.es—smaller sizes in
tenths of a tenth of a millimeter ; but if we begin to intro-
duce the subdivison of the scale it seems to me that we
might just as well have uo scale at all and revert to the
principle of determining the diameter bj' the thickness in
the first place, irrespective of any number or of any
gauge for that matter. As you allknow, it is a common
practice in this country, and there seems to be a large
preponderance of sentiment in favor of determining the
.size of wire by thousandths of an inch. The difference
in the use of .systems of measurement is one which has
full weight, of course. At the same time we must not
forget that in this country we are, so to speak, married
to the old .system of gauge and that there is only a very
.small proportion of the people who really understand
the system or could use it intelligently ; and therefore it

looks to me that while the system is very well adapted
indeed to the requirements of the electric light industry,
insomuch as it affords a long range of sizes differing
from each other by very much smaller differences thau
the gauge at present in use, yet, as we get to the other
end of the scale it is not so far defloient as it was advant-
ageous at the former end. If wire makers throughout
the country were to adopt this system of gauge, and
draw their wires in accordance therewith, then it a
telegrapher or telephonist wanted to rewind a magnet
that was 38 and wanted the ne.xt size larger he would
have to use what would correspond to No. 33, and I find
that the resistance per given length varies in the ratio
of four

: whereas by the present system we have a ratio
which varies by less than only a little over 90 per cent.

After due consideration of all these points, our com-
mittee, which coiiiprises in its body a celebrated engi-
neer, a man who is connected with the United States
army in the engineering corps, a very skillful mathe-
matician, has come to the conclusion that no system of
gauge in which the sizes are defined by equal incre-
ments of diameter can ever hope to meet the require-
ments of the general body of electrical industry, and it

we look into the matter closely, we shall find that the
gauges at present in use have after all a great deal of
convenience, and that the gauge which would be based
on the same principle would a"t least be entitled to some
consideration before we vote to adopt definitely, and
inflict upon the community one more of the numerous
wire gauges. I say inflict, not because I wish to dispar-
age the very tine work that has beeu done by our commit-
tee, but because, to add another official gauge to the
number already existing would be to increase the per-
plexity with which we are now so greatly troubled in
trying to make calculations regarding wire.

The basis, I think, of a proper .gauge would be an
asymptotic one—a gauge in which the sizes of wire vary
with the resistance or the sectional area as a function, as
a variable quantity, so that the ratio would be repre-

_ sented by a third, which is hyperbolical, somewhat
nearly like the third of the present Brown & Sharpe
gauge. I think it would be proper to modify these
gauges by introducing some intermediate sizes. In that
case, as it will readily appear, it would be possible to
represent all the numbers of gauges by formute, so
that, knowing one gauge or the diameter of a gauge, an
electrician or a mathematician could easily calculate all
the others and derive all the properties belonging to the
others, and if he were u.sing formulae he could Introduce
the formula; itself and in that way arrive at the proper-

ties of all others by the usual method of elimination of
quantities.

Mr. Gark.vtt: Will the gentlemen kindly give an
example in gauge calcidatipn which an unintelligent
nuui could make on the Brown & Sharpe gau.ge or the
Birmingham gauge, which he could not make by meas-
uring wire by the diameters or tenths'of a millemeter?
He made Ihe statement that the metrical system was
unfamiliar to the general run of ])eople, and therefore
Ihey could not use it with the facility with which they
could use the Brown & Sharpe .gauge. Will he kindly
give me stich an example, or will he state one on the
board himself.

Mr. Mmlloux: I think I should state that you find
in practice that the electricians. or the men that iMr. Gar-
ratt refers to, the linemen, would not go to the trouble
of multiplying, because a great many of them could not
multiply two quantities of two figures each.

Mr. Garhatt: Ton said they coidd make the calcu-
lation inore easily with Brown & Sharpe's gauge than
they could with the metric system.

Mr. Mailloux; I did not intend to say so.

Mr. Gakratt: Then I misunderstand you, sir, and
you did not say it. There is one other thing. He said
it would be good to have the gauge on the same princi-
ple now in use. Will he be kind enough to state the
principle on which present gauges are made?

Mr. Maillodx: The Brown & Sharpe gauge is the
only one \rhieb may be said to have any principle at all

in it. The others are merely an arbitrary form of gauge
which has come from long usage and custom with refer-

ence to convenience, and when I speak of the objections
to a gauge, I do not refer to the electiical features of the
gauge only, because I believe that a .gauge which can
have any hope of being universal must; be applicable to
other recpiirements besides those of electricians. It is a
custom in measuring sheets of metal and various other
things in commerce, to measure hy sizes like that, and
it is doubtful in my mind if a system of that kind could
be made aijplicable to those uses. Now the basis of the
Brown & Sharpe gauge can be represented by drawing a
triangle having a certain definite length and a certain
base.

Mr. Garratt: Shall I state them for you? Will
you please give them to me ?

Mr. Mailloux: I do not know the figures at pres-
ent. I know it can be represented by a curve which is

more or less accurate. The trouble with the Brown &
Sharpe gauge is that the ratios are not uniform, but they
could be made so, and I think it would be possible to
construct a gauge having an asymptotic curve as a basis
which would be thoroughly scientific and satisfactory.

I will say that 1 do not claim to understand the matter
as fully as perhaps the gentleman himself does. He has
gone into the matter more fully than I have. Other
business has called me away from the study of these
things, but I am fully convinced, nevertheless, that there
is some consideration in favor of the other gauge, and
that while this may be entirely satisfactory, and while it

has great advantages on account of its metric basis,

which I recognize, yet it cannot be denied that it does
not answer the purposes of the other.

Mr. Garratt: I will say in regard to an asymptotic
gauge that I corresponded as far as I could with every
maker and user of wire in this country and abroad, and
I found just one gentleman who advocated it, and he
was a distinguished mathematician in the United States
army—Captain Michaelis, of Troy. I corresponded
with him on the subject and we could not come to any
very good understanding. • The asj'mptotic curve is the

property of a tangent to a parabola of infinite distance.

I did not find any other man in the United States—

I

have now found another—who advocates such a gauge.
In regard to the Brown & Sharpe gauge, I do not think
it was right for the gentleman to suggest to have a gauge
on -the sarhe principle as the Brown & Sharpe, when
that principle cannot be stated. Then in regard to just

one more thing —he said a gauge can be used to measure
metal. The properties of plane surfaces and of rectan-

gular solid bodies follow simple mathematical laws.

Will the gentleman kindly state some calculation in

regard to sheet metal, its properties by weight; strength

or an3'thing of the kind w^hich can be more readily cal-

culated by the Brown & Sharpe gauge, or as easily cal-

culated as it can be by the metric system.

Mr. Mailloux: That is not the question.

Mr. Garratt: Then I did not understand you, sir.

Mr. Maillou.x: I think the question bears more on
what people have been doing and on what we can make
them do. I have no doubt it is easy enough to make a
far more scientific gauge than people could use. We

.

have the experience of this country in the rapidity Avith'

which it has adopted the metric gauge. I myself prefer

the me'.ric system to all others, and use it a great deal. I

believe that in chemical work it is the only system by
which satisfactory work can be done. But at the same
time I note that it is not going into use with very great
rapidity. I note on the other hand that it is being
adopted in this country with .great slowness and I

doubt if the present generation will ever see the metric
system in use in this country. What I have reference

to is that as people are accustomed to gauging thickness

by a certain letter we must not give them something
which is so radically different that by its very radical-

ness we shall make people object to it.

Mr. Garr-VTT: I have no reply to make to the

gentleman opposite. I did not understand that the

work of this committee was to consider the peculiarity

of men's minds, in adopting that which they ought not
to adopt. I was instructed six months ago that the re-

port of the last committee was accepted. That report

embodied the fact that we lay aside the Britisli standard
gauge and accept the metric measuring of wire. The
work of this last six months has simply been to put that

into a suitable mathematical shape, I understand that

this is the report of this committee. I am not reporting

on what I think people will do. I am reporting on the
mathematical properties of the system of measuring
w^hieh was adopted six months ago. As I .say the
United States government has adopted the metric sys-
tem. As a professional chemist I agree with the gentle-
man in his statement that it is the onlv system you can
use in chemistry. If he had calculated as much in
connection with wire as I have, he would realize the
extreme facility of making such calculations, and I have
no reply to make to the question of people not adopting
the metric system. I believe that every person familiar
with it thinks that it will be adopted. ' 'The gentleman
refers to the .gauge; there is no gauge. I stated simply
that from this table here we can calculate the properties
of wire to the hundredth of a millimeter, which is three
times as fine as the present system of work from a
thousandth of an inch. The unit of a tenth of a milli-

meter seems peculiarly adapted to fine instruments of
precision. The teu-tliousandth of an inch is too fine,

but the tenth of a millimeter seems to be just about the
limit of ordinarily fine measuring apparatus like the
micrometer screw which all electricians use in their cal-

culations.

Dr. Moses: I feel a certain diffidence in speaking on
this subject from the fact that my name appears on that
committee as a member of it. I would say that though
I am a member, all of the credit of the work is duein
var3dug proportions to the other members on the com-
mittee. The honor of lieing put there by yourself was
one that I appreciated, and when called upon to do my
share of the work I was unfortunately sick, and since
then I have been abroad and have not been able in the
last few weeks to participate in the labors of the com-
mittee. I feel, too, as if I ought to give the meed of
praise to my' co-members on that committee for the very
comprehensive and laborious work that they have
accomplished. I also feel as if I should say, in view of
the probable adoption of the report, that the metric sys-

tem is one so well known and so generally used at pres-

ent, that there is uo necessity for us to advocate it as a
standard? The government has done so already. Other
governments, even the German government, opposed as

they are to the French, have in a certain disguise adopted
the metric system; they were forced to do it; so that we
must, for the present, not consider the advisability of
adopting the metric system because it forces itself upon
us, and if we acknowledge it, we simply acknowledge
the inevitable. But there is some weight in a remark -

made by Mr. Mailloux that I would like to call attention

to, and Mr. Garratt sounded thelvcy note of it when he
said it was impossible to consider any standard of con-
ductivity because it was something that varied with all

of the commercial letters. It is a very important thing
that there should be some standard always, but where
you have the essential standard always varying, it is

very difficult to fix it. But we have in the use of the

units themselves the adoption of the metric system. We
are employing them constantly for all the varying moods
and tenses of the current, and why may we not adapt
them to the uses of the consumers of wire, since ultimate-

ly what is to be determined is the resistance of the wire
—since it is the resistance of the wire entirely independ-
ent of the material that has to be calculated by the elec-

trician, it is of the utmost importance that we should be
able to calculate the resistance rapidly. Now the resis-

tance varies in any two specimens of wire. I take a
wire; it measures such and such resistance; I twist it

accidentally—it measures a different resistance. So we
have to take .something as we find it and determine what
we have or what we want. Now I do not like to speak
always in prophetic mood; but I think the day is not
far distant when we shall have measures of resistance

that will be as portable as a Brown & Sharpe wire gauge.
I think that we will be able to take an ordinary lineman
and give him this instrument and let him say such and
such is the resistance measured on a dial, if you please,

of such and such a length, measured for him and in the

nature of the instrument itself constant and independent
of his erroneous observations. He takes a certain resis-

tance of a certain unit and if he can multiply—and he
has probably been taught how to multiply though he
has not very extended mathematical knowledge—he can
multiply that and let the unit be aninch.aj^ard, a metre
—anything you please—he simply multiplies it by the

number of units that he wishes to multiply by. and he
has bis result accurately given. Now, I do not say that

that machine is invented, but I say that it is possible to

invent such a machine, and to make it most exact and
very portable. It is immaterial to me whether my wire
is iron, or gold, or silver, or whether it has a conductiv-

ity of A, B, C or D, as long as I get the greatest amount
of conductivity for the least amount of resistance recip-

rocally for a given weight in hard ca.sh. That is all I

want to determine. When once that is determined, I

give my order to Tom, Dick or Harry, and the man who
gives me the most conductivity for the least money .gets

my order. It is quite immaterial to me whether it is

number 38 or number 32. The little difference in the

space that a wire occupies in a concealed fitting or in a

pipe that brings it to a light or to a telephone does not
impress me as beiug a matter of any very great impor-
tance. The insulation varies so in thickness; and as

nearly all wires are insulated that are at present in use.

it is immaterial for us to consider very absolutely what
the exact diameter is. It is something entirely outside

of the financial question. The question is. what is the

resistance and what is the cost. Now those things will

settle themselves the instant we have a little piece of

apparatus by which we can take a unit of length and
determine its resistance, and let that be done by the most
uneducated person. I would, as I said in the beginning

—

if it is permitted to me as a member of the committee
who w^aives any right to the praise—to extend the thanks

of the convention to the laborious members of the

committee who have sacrificed the midnight oil for the

benefit of oirr association. [Applause.]
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Mr. Mason: If I understand Mr. Garratt rightly,

he states that one matter was decided at the last meeting

of the association— namely, that the association adopt

this system.
Mr. Garratt: Accepted it.

Mr. JIason: Accepted this system. I would like to

ask the chair to inform us where it leaves us now. As
I understood from Mr. Garratt the committee was con-

tinued to perform certain clerical work. If that is so,

it is simply for us to determine whether or not they have

done their work. If I understood him correctly, we are

not called upon to discuss the question of this or that

2;auge, but of the quality of this work and whether we
will accept these tables. "Will the chair please decide

that. I would say that I remember reading in our elec-

trical newspapers that the report of the committee was
adopted.

The President: [Reading from the minutes of the

last convention. ] Mr. Powers, of Troy, made a motion

that the matter should be left in the hands of the com-
mittee for a further term and that the committee be in-

creased to five, with instructions to report further at the

next semi annual convention; that in the meantime, the

report of the committee be accepted and placed on file;

that such suggestions as they made be carried out in re-

gard to printing copies, so as to enable the members of

this association to familiarize themselves with the new
gauge in case it should be adopted at the next meeting.

Now, is the case thoroughly understood? The fact is,

the matter was referred back to the committee and it has

come up in the shape of a report.

Mr. JVLvsoN : The mistake arose from the misuse of

the word accept.

Mr. Lynch: I would like to suggest that Mr. Gar-

ratt add to his already very excellent report a column
showing the safe current carrying capacity of the wires

at different temperatures.

Mr. Steuart: I have heard what has been said for

and against the report of this committee and I would,
add my voice, to what Dr. Moses and others have stated,

in commendation of the admirable work done by the

committee. They have gone into the subject most labo-

riously and intelligently, and I think the least we can do,

under the circumstances, is to adopt the report of the
committee. They were appointed a year ago; they have
gone through the subject as thoroughly and laboriously

as possible; they have given us the benefit of the work
done, and they have produced it here in a most intelli-

gent and thorough way, and I would therefore move
that the report of the committee be adopted.

Mr. Lynch: I second the motion.
Mr. Phelps: I would like to ask what the signifi-

cance would be of adopting the report. Will the asso-

ciation be committed to promulgate this as a wire gauge
and recommend its adoption as a wire gauge or not?
Much has been said, but too much cannot be said of the

value of this work.
The PREsroENT: I will answer that question of

yours first. If this report be adopted, then this associa-

tion pledges itself, and its members pledge themselves,
or each one pledges himself individually, to carry out
the law laid down by this report. You may call it what-
ever you please, but this committee reports a method for

measuring wire which we will adopt if we adopt the
report,

Mr. Phelps : The key to what I was going to say
is furnished by Mr. Garratt in his remarks a little while
ago when he said, there is no gauge. It is an infinitely

useful compilation. A useful system is here provided
for ordering wires by diameter, and a great step in my
judgment is taken and gained in using metric diameters
instead of inch diameters. But I should hesitate my-
self to assist in promulgating a wire gauge. I think if

we were to think the matter well over, in view of Mr.
Garratt's remark that there is no gauge, ' unless you
choose to call it so. but an almost infinitely useful aid to

the manufacturer and orderer of wire, and if the a-ssocia-

tion can promulgate this information in a way to make
it useful to everybody having to make, buy or use
wire and by so doing put a peg in towards the further
use of the metric system, that, it seems to me, will be a
useful thing to do; but do not let us call it a new wire
gauge. We have got more wire gauges than we want.
You see my idea, Mr. President. I would like to hear
from Mr. Garratt.

Mr. Garratt : There is no wire gauge about it. If
I understand the matter right the electric'arc light men
will use a definite number of wire, perhaps; the incan-
descent men will use a certain other detinite numbur;
the men who make hairijius will use another number.
They will have those sizes and it doesn't make any
diilerence whether you express them in tenths of a
millimeter, in thousandths of an inch or any other
measure you see fit. All that I advocate is, that we
express the size of the wire we use in the metric system
and not by an arbitrary number which means nothing.

Mr. Phelps : It is very gratifying to know that
practice of ordering wire by diameter has been con-
stantly growing of late years. It has been found a sort
of necessity by people who require wire of any accuracy.
Part of the work has already been done. We are
accustomed to ordering by diameter, but mostly use
thousandths of an inch. This information will enable
people to use a better unit of diameter, and that is the
main function of it, and the information supplied here
of the physical properties of wires based upon their
diameters is something we have not had before, and as I
said before, should prove infinitely useful.

Mr, Garratt : If you introduce this asymptotic
cm've, you are introducing the question of high mathe-
matics again, you are plunging us again into a new
gauge, you are plunging us into something that is purely
arbitrary. It will be a laborous thing for thousands of
people m the United States. We measure ground by
feet and rods; wc measure lengtli by thousand feet; why

not express our wires by diameters and by the metric

system ?

The President : I .suggest to the association that

you make this the special order for a fixed hour on
Thursday and" that will give the gentlemen an oppor-

tunity of studying the details and coming intelligently

up to the work again.

The suggestion was adopted.

The President : In the absence of Mr. Slattery,

who was to have read a paper on "Electrical Distribu-

tion by means of Alternating Currents," we will take

up the partial report made by the committee on "In.su-

latiou and Construction of Plant."

Mr. Robertson : I would like just a word here in

reference to that report as a member of that committee.

I have read a rough draft of the partial report the com-
mittee has made, and not being able to indorse thed'eport

before it is presented to the convention I would say

that the committee as a whole have resigned from the

work, and as I could not indorse what they said I

would not resign with them. Finding myself in a

small minority, not even a fighting minority. I would
ask you to accept my resignation. I received a rough
draft of the partial report late on Monday and thera-

fore could only study through it hastily, and suppos-

ing they were going to make a report, until yesterday,

I was totally unprepared to make any report whatever,

I beg that you will accept my resignation and let me
out of the scrape,

A motion to accept Mr, Robertson's resignation was
then carried.

The President: Before placing this paper in the

hands of the secretary to be read, I beg to say that on a

date which I am unable to find in the correspondence,

this committee— either all six, or one of its members,
perhaps more, wrote to me asking that the National

Electric Light Association furnish them with a fund of

i|l,000 to carry on their investigations, guaranteeing the

cost of repair to any apparatus that might be damaged
in the course of their investigations— apparatus which
was to be supplied to them from the University of Penn-
sylvania; also that an assistant be furnished at $3 a day.

1 laid that correspondence before the executive com-
mittee which met in Boston on June 9th. The committee
found only one course open to them. The funds of this

association are applied to its running expenses, with
which you are all familiar. There was no such sum.on
hand to be turned over to the committee. Nothing more
was heard from the committee until this paper, with

quite a column of printed matter, was sent in yesterday

or the day before to the National Electric Light Asso-

ciation. Now this paper is signed by Edward J.

Houston, chairman, William D, Marks, Carl Hering and
M. M. Garver, and is not signed by Mr. Robertson, and
the reason he gave for his resignation, independent of

this paper, was that he could not subscribe to the sub-

ject matter contained in this report.

The secretary read the

REPORT OF THE COMMITTEE ON PROPER INSULATION OK
WIRES AND PROPER INSTALLATION AND CONSTRUC-

TION OF PLANTS.

The committee appointed by your honorable body here-

by respectfully submit the following report: The rapid

growth of the electric lighting interests during the last de-

cade, the large investments aheady made in such interests,

together with the still greater growth that is probable in the

near future, have strongly impressed your committee with

the important nature of the work entrusted to them. Your
committee fully recognized the fact that any report to an
association that represents the leading electric interests of

the country would naturally be expected to be of a thorough
character; they therefore determined, as far as lay in their

power, to spare no labor in the performance of their work.

The duties charged on the committee naturally divide

themselves into two general classes, viz.:

I. The proper insulation of the wires or leading con-
ductors.

II. The proper installation and construction of the

plant as far as relates to the insulation and protection of

the machines, lamps, conductors and accessories, and to the

safety of consumers' attendants and buildings.

The first branch necessitates an exhaustive and care-

fully planned series of practical tests as to the insulation of

the leading wires; the second, the preparation of a code of

rules based on actual experience for the general installation

of the plans, both so far as concerns the insulation thereof,

and for its protection, as well as that of the consumers,
attendants and buildings; or. in other words, to provide
for such an installation of the plant as will best insure the

protection of life and property.

Keferring to the first branch of its work, your committee
appreciate the fact that a mere theoretical discussion of the

subject would prove of but little value to an association

composed of men practically engaged in electric lighting.

They are aware that considerable valuable data have
already been accumulated concerning the high insulation re-

quired for telegraphic cables, especially submarine. They
are also aware that laboratory tests have been made of or-

dinary electric wires. These data, however, either refer to

conductors not included in the scope of your committee's
investigations, or, though referring to electric light con-

ductors, have been made under conditions that would ren-

der them but of little practical value in this connection.

Your committee therefore planned to make a careful

series of practical tests under conditions as nearly as pos-
sible similar to those to which the conductors are actually

subjected in existing installations.

The committee determined to limit their investigations

chiefly to the leads that are ordinarily used in arc and in-

candescent lighting, subjecting them during such tests, as

nearly as possible, to the various disturbing or other con-
ditions that are met with in actual practice. They hoped
by these means not only to obtain data by which the rela-

tive commercial efliciency of the different wires in the mar-
ket could be determined, but also possibly to lead to the

determination of the best conditions to be observed in the

manufacture of insulated wire, in order to insure the pro-
duction of the most serviceable material.

Tests, such as those contemplated, and of necessity re-

quired by the character of the work, not only called for ex-

cessive labors on a part of the committee, but also for the

use of specially designed apparatus. Although the com-
mittee had the use of the well equipped electrical laboratory

of the University of Pennsylvania, kindly placed at their

disposal by Prof. Marks, one of the committee, and the use

of valuable apparatus belonging to other members of the

committee, additional apparatus was required, which, if

specially designed, must be purchased, or, if of existing

types, must be borrowed. Then, too, the services of an
assistant were required to start and look after the fire for

the steam engine, clean out the boiler, run circuits, and do
such other work as the committee could not be expected to

do.

In order to obtain for these tests currents similar to

those used in actual practice, various dynamo electric ma-
chines would necessarily have to be borrowed. In view of

these facts, the committee deemed it but fair to request the

association to guarantee a sum sufficient to meet actual

expenditures, and further to assume responsibilities for

apparatus loaned to the committee, feeling sure that the

association could hardly expect the committee to assume
such expense in carrying out work of the character entrusted

to them. This request, the committee were informed by
your representatives, could not be entertained. The com-
mittee are therefore forced to resign.

Desiring, however, to give to the association such in-

complete parts of their work as represented the results of

their labors up to this time, they beg leave to submit the
following incomplete report:

1st. On the preliminary code proposed for the tests

on insulation of the conductors, etc.

2d. On an incomplete draught of a preparatory code
of rules and regulations for the installation of an electric

plant intended to serve as a basis of experiment by the

committee, and to be sent in printed form to the various

electric companies and insurance interests for comment
and criticism, before finally being submitted to the asso-

ciation.

As regards the preliminary code of tests, however,
your committee wish it to be distinctly understood that

they recognize the fact that preliminary tests on such
code would in all probability show the code to be imprac-
ticable in certain portions, or at least to need modifications

or additions

In the preparation of the following preliminary code
the committee bore in mind that leadspossessing the requi-

site durability and efficiency for electric work, should pos-

sess as far as possible, the following requisites, viz : ist.

High insulation, 2d. Impermeability to moisture. 3d.

Incombustibility. In this view we submit the following

preliminary code for tests, subject to the changes, modifi-

cations or extensions already referred to.

PRELIMINARY CODE.

(1) Leakage Tesfs. {Are Wires) A definite length

of insulated arc light wire to be immersed all but the ends
in water. The water is connected to one pole, and the

copper to the other pole of a machine giving 3,000 volts.

which is assumed to be the highest electromotive force

ever used in practice. The leakage from the copper
through the insulation to be continuously measured by a

suitable Ampere meter, the measurements beginning im-

mediately on the immersion of the wires, and the tests to

be stopped when the leakage reaches a certain definite

amount The greater or less rapidity of increase of leak-

age may then be assumed to indicate the less or greater

value of the insulation.

Incandescent Wire's. Incandescent wires will be sub-

jected to similar tests, differing only in the voltage to

which the insulation is to be subjected which will be in the

neighborhood of fron'' 100 to 150 volts, since, as it is

known, at a voltage of, say, 60 volts, moisture does not

seriously interfere with ordinary underwriters' wire, while a

somewhat higher voltage will set fire to wood through un-

derwriters' insulation.

(2) Absorption Tests. Coils of wire of definite length

are immersed in water, and their ability to resist penetration,

or absorption thereof^ will be measured by the increase in

weight after equal duration of immersion.

(3) Frost Tests. The ability of the insulation to re-

sist the disintegrating effects of frost, on the alternate

freezing and melting of the absorbed moisture, will be

tested by the similar effects produced by the alternate

absorption and crystallization of a solution of some chemi-

cally inert salt, such as magnesium sulphate. After the

wires have been subjected to the frost tests (3), the leakage

tests (i), and the absorption tests (2) will be repeated.

(4) Flexibility of Insulation. A definite length of

wire will be wound around a small cylindrical rod, say one

inch in diameter, after which the leakage and absorption

tests (i) and (2) will again be reported.

(5) A/irasion Tests, A definite length of wire will be

bent in the form of an inverted U, having a given radius of

curvature and will be huufj over a wheel, such for instance

as a gear wheel having polished teeth with rounded edges,

and heavy weights will be attached to the two ends of the

wire. The wheel will then be turned and the number of

turns noted before electrical contact is made between the

copper of the wire and the metal wheel.

(6) Adhesion of the Insulation. A definite length of

wire is bared of its insulation at one extremity, and the

bared end passed through a closely fitting hole in a die

plate. A measured pull is then exerted on the bare end of

the wire until a definite length of the insulation is stripped

of the wire.

(7) Rcfractoni Qualities of the Insulation.. The cur-

rent will be passed through given specimens of the wire

and increased in quantity until the insulation is destroyed

and the nature of the destruction noted, whether in the

form of flame, charring, etc., etc.

(8) Ignition Tests, The ability of the insulation to

I
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resist ignition by some external source of heal similarly

applied to all the wires, and the rapidity with which the

flame started at cue point travels along the wire, will be

carefully noted.

Besides the foregoing tests as to the quality of the insu-

lation, the committee also proposed testing the conductivity

and flexibility of the copper, as follows, viz.:

(9) Conductivity Tests, The conductivity of the cop-

per will be measured assuming the wire to have the diame-

ter claimed by the makers.

(10) Flexibility Tests.—A given piece of wire will be

bent repeatedly backwards and forwards around a templet,

curved to a quadrant of say one inch radius, the number of

bendings required to break it being noted. In order to

procure wire of the s.tme quality as that commercially sold

in the open market, it was proposed to purchase the speci-

mens tested in the open market direct from the makers
The second duty charged on the committee was, as al-

ready stated, the preparation of a code of rules, based on

actual experience, for the general installation of plants,

both as far as concerns the insulation thereof, and for the

protection of the plant, consumers, attendants and build-

ings. The importance of a code of rules of this character,

relating as it does to the better protection of life and pro-

perty, is generally recognized, both by electric lighting and
insurance interests. It is to the true interests of the electric

lighting companies to assure the public that not only can they

through electricity furnish a steady, reliable and cheap illum-

inant, but that such illuminant, if intelligently employed un-

der certain well considered regulations, is as safe, indeed, far

safer, than any other artificial illuminant. While, therefore,

electric lighting companies should not hesitate at the adoption

of the most stringent regulations that experience has found

necessary for the protection of either life or property, it is

of course advisable that all arbitrary and meaningless reg-

ulations should be carefully considered before their adop-

tion by the National Electric Light Association. It has

therefore been the aim of your committee to obtain a code

acceptable alike to electric lighting and insurance interests.

As preparatory to the framing of such a code of rules,

the committee planned the following work, viz. :

1st. The preparation of a compilation of existing rules.

2d. Obtaining the opinions of the principal electric

light and insurance companies, as to the practicability of

existing rules and requesting suggestions of such changes

or additions, if any, their experience might suggest.

3d. Conducting a series of experiments so as to deter-

mine, as far as practicable, reliable data on which a code

could be deduced, affording the widest latitude to electric

light and power companies consistent with absolute safety

to life and property.

4th. From the above to deduce a code to be regarded as

a preliminary code.

5th. To have printed copies of such preliminary code

sent to all electric light and insurance companies for com-
ment and criticism.

6th. Finally to prepare a code to be submitted to the

National Electric Light Association of America.

In carrying out this branch of its work, the committee
has addressed letters to electric lighting and insurance in-

terests, asking for copies of existing rules, etc. To a cer-

tain extent these letters have been answered, and copies of

existing rules and regulations (though by no means com-
plete), have been received, and the committee had com-
menced a compilation of the same. In the desire of aiding

the association they hereby respectfully submit such in-

complete collection and compilation.

Being forced to abandon their work by reason of the

failure of the association to make the appropriation neces-

sary to carry out the same, the committee hereby submit
the above incomplete report, and respectfully offer their

resignations as members of the committee and request that

they be relieved from any further work in the matter.

Signed Edwin J. Houston, Chairman, Wm. D, Marks,
Caul Hiring, M. M. Carver.

Mr, Kinsman: Is there any item there in regard to

the time test—that is the cracking of the wire.

The President: No, sir.

Mr. Kinsman: I move that that be introduced. I

have some experience on wires that tested well before we
put them in, but did not stand the pressure of time.

The President: There were no exhaustive tests made
by this committee at all. They had completed their work
to a point where they required financial aid to carry it on.

They applied to the association for that aid. The associa-

tion was unable to give it, and the committee present this

report and resign. It is put in plain and unmistakable
language so that you may know if you want any further

work done you will have to pay for it. The paper is open
for discussion or for whatever disposition you choose to

make of it.

Mr EusTiS' We have had some little experience in

wire. A good many years ago, when I was with the Bell

Telephone Company, 1 decided to test a wire there and
made out a report of the wire. It tested splendidly after

soaking for about two weeks. I made out my report, but
fortunately it was not handed in. I put the wire up on the

shelf and glancing at it I saw that the insulation was
cracked from one end to the other, showing that while the

wire might test perfectly well while still wet, after it had
dried out a trifle, it was absolutely " no good," For prac-

tical working, that, of course, is a strong point—that a

wire should test and not become oxidized and cracked.

There is also the other question which I think should be
brought up there, and that is the question of mechanical
injury to the covering—abrasion. We all know wires are

strung where they are liable to swing against awnings, the

fronts of houses, trees and so forth. That I think is also

a question which should be brought up here.

Mr. Mason: I suppose we must decide this question
now whether money shall be appropriated for such an ob-

ject. I do not suppose, Mr. President, that another com-
mittee could be found who would undertake the work
which this committee has declined to pursue and undertake
it at their own expense. I wish I could hope that I was
wrong on that point; but I do not beHeve that any com-

mittee will undertake an expense of a thousand or two
thouKind dollars and pay it out of their own pockets. At
any rate, although I am very anxious indeed, from my own
point of view, that the work which was given to this com-
mittee shall be done. I do not feel like asking any com-
mittee to bear that expense. It seems to me as if the
necessarj' expense of making tests, the results of which
would be so valuable to the members of this association

—

it seems to me that we ought not to shrink from incurring
that expense. I want to test this thing, and so to bring it

before you. I move that the resignations of this committee
be accepted and that their partial report be also accepted,

proposing to move the appointment of a committee and the
appropriation of a suitable amount of money to enable
them to carry out such plans as they shall deem wise for

the determination of the end sought by the committee
whose resignation is now offered. I move the acceptance
of the partial report and of the resignation of the members
of the committee whose names are thereto appended.

The motion was seconded,
Mr, DeC.vmp: I understood from that report- as well

as from Professor Houston personally, that that is not

made in the nature of a report—that they could not report

for lack of funds to carry out their investigations. What
they have said there is in the nature of suggestion.

Mr. Mason: They use the term partial report, do they
not, Mr. President?

The President: Yes.
Mr. DeCamp : I do not think that the committee want

to be responsible for that report. The question arose in

my mind what disposition we ought to make of it.

Mr. Leggett; It suggests itself to me, the same as to

Mr. DeCamp, that inasmuch as the committee admits this

to be far short of a report, that it would be better to accept

their resignation in view of the circumstances which they

have set forth and to lay this report on the table.

The motion was seconded
The President: Do you offer that as a substitute for

Mr. Mason's motion?
Mr. Leggett; Yes, sir,

Mr. Mason: I understand you to say, Mr. President,

that I am right in my memory—that the gentlemen who
sent us this communication style it a partial report. I

therefore made my motion that their partial report be ac-

cepted.

The President: They style it here: " Report ofthe
committee of the National Electric Light Association on
' The Proper Insulation of Wires and the Proper Installa-

tion of Plant;' " and they say " The committee appointed

by your honorable body respectfully submit the following

report."

Mr, Mason: And afterwards they speak of it as a par-

tial report. If not, I should wish to modify my motion.

The President: You had better modify your motion;

this a report.

Mr. Mason: It would not be in order for me to make
that amendment in view of the one before you. I will

withdraw the word " partial " with the consent of the body.

Mr, Leggett: Then I renew the motion that this re-

port, which is admitted incomplete, and for which the com-
mittee would not probably want to make themselves re-

sponsible, or the convention desire to accept as an expres-

sion of its will, be laid on the table.

This motion was put and carried.

The President: The Boston Electric Club have ex-

tended an invitation to the members of this association to

attend a banquet to be given on Wednesday night at the

Point of Pines and they request that the members of the

Association call at Room number 14 and give a written ac-

ceptance of this invitation.

The convention adjourned until 2:30 P. M.

TUESDAY AFTERNOON'S SESSION.

The President: The first business of the afternoon

sesion is the report of the committee on Electrical Distribu-

tion by means of Alternating Currents.

Mr. Slattery: I regret to have to announce the ab-

sence of our very able chairman who had to report upon

this important subject, secondary generators. In his ab-

sence, that duty devolves upon me. and I feel the onus of

the obligation involved of doing justice to a subject which

is fraught with a great many perplexities.

Mr. Slattery then read the

REPORT OF committee ON ELECTRICAL DISTRIBUTION BY
- ALTERNATING CURRENTS.

One short year ago the commercial success of the branch

of electric lighting in which induction coils are used was by

some of our best authorities considered very problematical,

but practical use of the induction system has not only

succeeded in commercially converting high tension elec-

tricity to low tension for electric lighting purposes, but

also high tension theoretical opponents by practical demon-

stration of facts. Upon the occasion of the last conven-

tion, the extensive use of the induction system received its

first authoritative endorsement by our esteemed friend. Dr.

Otto Moses. Although he was by some considered over en-

thusiastic in his statements, time has served to prove the

correctness of his views and the realization of many of his

anticipations. We will go back six months, and mentally

what do we see in this business from here? A few experi-

mental plants scattered about in various parts of the coun-

try, struggling,for public recognition, and with the innumer-

able detail difficulties, which dog the footsteps of every

new departure, difficulties the magnitude of which are usu-

ally in proportion to our ignorance of their nature, and

therefore more frequently than not unduly magnified. Now
what have those difficulties been, and has the past six

months' experience enabled the manufacturing companies

engaged in this branch of business to eliminate them?

We find there were three factors in the induction system

that required all the ability of the electrical engineer to

work out and place upon a proper footing, namely the

dynamo machine, the induction coil and the disposition of

the external circuit to take the best advantage of the use

of the induction coil. Of course, there were alternating

dynamos in existence, as were also induction coils before
this lighting branch of business had acquired any prom-
inence, but they were not such as would meet the new re-

quirements.

We will first take the dynamo. It will be familiar to

all of you that no matter how intimately acquainted you
may be with the construction of dynamo machines, when
you start in to build a new type your previous experience,

however valuable it may be, does not enable you to foresee

innumerable detail difficulties which will assuredly develop
with practical use, and which take time to ascertain and
remedy.

Well, so far as we have been able to learn, the weaknesses
which developed in this apparatus were, first the liabilitv of

the current to jump across the coils in the event of the field

being excited with the armature circuit open. This open
circuit sometimes happened by a dead cross oct:urring some
place in the mains, blowing the fuse at the dynamo, thus
opening the circuit, and then the field being fully excited

the armature would generate an exceedingly high electro-

motive force for an instant; the current under the circum-
stances would be very liable to jump across the coils of the
armature and other hurtful effects to the machine would
ensue; the remedy for that was inserting at every branch in

the external circuit a junction fuse, and at various points
along the mains and sub-mains section fuses to such an ex-

tent as to make an open main a remote contingency. It

was also found that the armature heated excessively owing
to the presence of the plaguey Foucault currents. It was
found that this evil could be almost wholly suppressed by
building the armature without iron and avoiding as much
as possible the use of masses of metal in proximity with
the armature coils. In this connection Siemen's early type

of alternating dynamo slightly modified to meet the new
requirements might read us a lesson.

It was a bold step when the alternating dynamos were
constructed with iron cores, and those who make this class

of machine for this high tension incandescent business

might give us some interesting information. To my mind
this iron core construction speaks of disagreeably high tem-
perature. I do not say that they will not be able to present

a rational theory why this evil may not be or has been
greatly modified, but the fact existed in the past, and as

far as we have been able to ascertain stands unrefuted at

present. One thing, however, is pretty evident, that just

now this type of machine appears to be finding a rather

extensive use, evidencing that it must be doing good work.
So much for the alternating current dynamo, a machine
destined to play a most important part in the future electric

lighting business, and in the light of the past experience

no doubt should exist in the minds of anyone here that

these dynamos in practical use are now almost, if not quite,

as reliable as any other dynamo, while coupled with this is

the important factor of a pretty close self-regulating prop-

erty attainable in this system, without the necessity for any
particular method of winding that property, following

chiefly as the result of the use of the induction coils. It is

satisfactory to know that during the probation of this sys-

tem every accident of any importance which has occurred

to the dynamos has been of a purely mechanical nature,

and our mechanics have reduced them to a minimum.
No doubt the induction coils have been a source of con-

siderable anxiety, not because there was any obstacle in the

way of obtaining high electrical efficiency, this latter ap-

pears not to have been by any means a difftcult problem to

solve; the source of greatest trouble has been, as far as I

can learn, th'at of insulation; in what form will the weak-
ness appear has been a question often asked himself by a

timid electrician, and as usual the most unlooked for

troubles developed. At one time an unaccountable defect

in the insulation of the secondary coil would occur, cutting

out a number of convolutions, thereby causing annoyance
by reducing the incandescence of the lamps in its circuit;

the remedy was simple—increase the insulation of the wire

and exercise still greater care. The same accident would
still more frequently happen to the primary coil, the same
remedy applied overcame it; sometimes a number of the

layers of the primary coil would thus be suddenly cut out,

resulting in the passage of a much heavier current than the

fuse in the coil box had carrying capacity for; the fuse

would then melt and possibly draw an arc that you had a

great deal rather do without if you could; the remedy for

that was, keep on insulating the primary coil layers from

each other until the trouble ceased, and increase the dis-

tance between the ends of the primary fuse to such an ex-

tent that when the latter melted an arc, no matter how
great its volume, would not be able to bridge over the dis-

tance, which, after all, was calculable because the E. M, F.

was constant. Then, again, metallic contact would take

place between the induction coil and the iron box in which

it was mounted, and if that box happened to be placed any-

where near a ground, possibly unpleasant electrical experi-

ences might be related in wet weather. It was again only

a question of looking out for the insulation to reduce such

defects to a minimum, well—the insulation appears to have

been looked out for as the smooth and safe working of that

branch of the business would now seem to testify, and to-

day that part of the system can be made as reliable, simple

and as easily disposed of as any other part of an incandes-

cent system. Thus the two new and troublesome factors

have gradually and surely been strengthened for their fut-

ure work.
The next in the system, viz., that method of distribu-

tion which would enable you to utilize the induction coil to

the best advantage, although apparently presenting the

simplest problems at the outset, has required a great deal

more thought than was anticipated. It was found that no

particular rule, as in the case of low tension distribution,

could be carried out, the methods of distribution varying

with the condition of the district in which you had to dis-

tribute.

In some cases the wires were run out from the central

station through the center of distribution and tapped at any

point along the route where lights were required. This

was the earliest and simplest form of distribution, and an-
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swers perfectly well for comparatively sraall_installations, it

being desirable to keep the loss in the mains down to about

two per cent, and perhaps about two to three per cent, in

the induction coils, so that the incandescance of the lamps
should not vary appreciably throughout the system. This
arrangement of the circuit may be carried out in small and
very scattered towns, where it has been found to answer
admirably . In other cases, where the district is more
densely populated and a large installation is required, the

inductoriums are placed in the centers of distribution and
used like so many stationary dynamos, the light tension

primary current with comparatively small conductors feed-

ing each of these centers, the secondary or distributing cir-

cuit being taken where lights are required. Still other

methods of distribution are carried out, but what has been
stated in this connection will serve to show that again the

past year's familiarity with the business has given an op-

portunity to perceive and profit by many advantages the

system offers.

One of the last, but by no means the least point that I

shall touch upon, in this interesting subject, is the question

of comparative cost of the main conductors required in in-

stallation of an induction, and low tension incandescent

plant. Not at all unfrequently we shall find ourselves

called upon to figure upon a plant like this. Irom the

source of generation to the point of distribution is one mile

and a half, making a three mile circuit; at the point of dis-

tribution, you are required to distribute some 400 sixteen

candle power lamps at, say, five per cent, fall of potential,

which appears to be about the limit allowed the induction

system. The necessarj' conductors for this purpose, in the

induction systems now in use, would be number 2 Brown
& Sharpe, which will cost about $230. In the case of the

low tension installationsi, upon the low tension system, you
would require a conductor costing about §1,050. Should
you be required to distribute throughout the whole of the

length of the circuit, the wire, such as is used for ordinary
arc lighting purposes, would be amply sufiicient for the in-

duction, and of course a proportional reduction may be
made in the low tension.

Now, a great many exaggerated statements are made
with regard to the dangerous shocks to be expected from
this alternating current, and while I am not prepared to say
that the physiological experience of a shock from a thou-
sand volt dynamo is the most agreeable thing in the world,
I am prepared to say that the shock is by no means as

severe as that received from a continuous current dynamo
of the same voltage. A few weeks ago a man showed me
his hands which were horribly burned, he had received a
shock from an eleven hundred volt dynamo, and he said, with
a visible tremor in his arms, as if the recollection of that

shock was still vividly impressed upon his mind, that he
experienced the effect of that shock for more than a week
afterwards A friend of mine was testing a 400 light 1050
volt alternating dynamo, fully loaded, only a few days ago,
and going towards the machine his foot slipped and he fell

quite close to it; in his confusion he quickly reached out
his hands and unfortunately placed them directly upon the
poles of the dynamo. . He said from where he fell to the
wall behind him was about fitteen feet and it seemed to him
as if that dynamo was suddenly converted into an electrical

gun, and he got shot across the room until the velocity of
his movement was interfered with by the wall. There was
scarcely the appearance of a burn on his hands, merely a
pin's head matter, while the effect of the shock was felt by
him only for a few hours. It might be said that the differ-

ence of the effect of the shock was owing to the difference

in the temperament of the two men; that may be so, but I

have received three pretty severe shocks from a 1000 volt

alternating machine, and however much I may have felt

inclined to dispense with the shaking up it gave me the
e'xperience has been of value to me—one cannot have every-
thing.

One word more, in conclusion. The induction system
has evidently come to stay, not because enthusiastic advo-
cates think or say so, but because the expert public, the
central station public, have practically endorsed it, because
it more nearly than anything else meets their immediate
and anticipates many of their future requirements. More
especially is its advent doubly welcomed just now with this

misconducted overhead conductor warfare pressing on every
side, and which is every day acquiring seriousness in pro-
portion to the increase of copper wire in the air, and I

think that this system, with its comparatively small mass of
conductors, will postpone for a considerable time the ne-
cessity of going underground with the electric light wires,
until more extended experiments shall have given us the
confidence in underground systems that experience in the
past has materially shaken.

The President: Gentlemen, Mr. Slattery's paper is

now before you for discussion.

Mr. Sl.-vttery: If I might make a suggestion, sir, we
have our old friend Mr. Duncan present, who is fully

. charged with alternating effects this afternoon, and we
shall be very pleased to receive a shock from him.

Mr. Duncan: I am not very well charged to-day. It

has been a very fatiguing day for me. The atmosphere of
this room is not such as represented by the mayor of Bos-
ton. In regard to the alternating current system, I have
simply to say that there is no question about the practical

and efficient working of that system. There have been
some things which required a practical demonstration to
bring them out, and there are some things about the s)s-
tem yet which are not fully solved, but which are being
rapidly evolved. There is no question about the covering
of a given space and the distribution of a large number of
lights much more economically than there is in a direct sys-
tem. Now, as to the question that comes up in regard to

the difliculties suggested^ by Mr. Slattery, those are ques-
tions which are gradually working themselves out as he
stated in his excellent paper. One of the difficulties which
was first experienced, as he says, was the inductiou-box
itself, but practical experience of four months in the use of
that box has been such as to show that in every respect it

is entirely_efiicient, entirely satisfactory, and that it can be

determined and relied upon to be placed in any position to

do its work effectually and efficiently.

In regard to the dynamo, he has gone through that part

of it. There is some heat naturally generated from any
dynamo. I do not know that I can say that we get any
more heat from the alternating current dynamo than we do
from the regular arc light dynamo; I do not think we get
much less; I know we do not get a great deal more. In
the heating of the parts in the original machines that were
made there was considerable difficulty. Insulation has
been provided from time to time, and at the present time I

know of machines which have run successfully for three

months to which nothing has ever been done. Some of

these machines will average in a week's run 24 hours per

day except Sunday, and they will be shut down on Sunday
for about two hours. In regard to the efficiency of the sys-

tem I am satisfied myself from my own knowledge and
from the experience we have had with it that for a long
distance lighting, for city lighting, for covering a straggling

community where the lights will be necessarily very much
scattered and where it is not a compact part of the city

like most centers, that you can do it more efficiently and
more economically with that system than yon can with the

direct.

Mr- Smith, of the Allegheny County Light Co; I

would say that I have had some experience with the alter-

nating system in the same company with which Mr. Dun-
can is connected, and also with another company in Phila-

delphia where we started first with the direct system and
changed it to the alternating. Some of the points on
which Mr, Slattery has asked for information I may be
able to give him some information about. We have found
that where we are using the converter system its enormous
flexibility enables you to apply almost any system you
want. In one of our stations in Pittsburgh where we rent

lights in a poor neigliborhood, where the majority of places

would demand three or four or five lamps, we found it

cheaper to place the converters on the place, using either

50 volt or 100 volt lamps, as we pleased. In the other
parts of the town, where we found buildings taking ten,

fifteen or twenty lights, we found it better to take the high
tension right into the building and place the converter into

the cellar or the garret. In some cases, we have amix-
ture of the systems. For watchman's lights we have both
the secondary main outside and the converters directly in

the building. In very large- buildings we.-carried the high
pressure mains over the building, that is, through the

building and tapped to our converters wherever convenient.

In the case of hotels, we have a high pressure wire down
to the center of the corridor and in the case of a large par-

lor being lighted, we would put a converter into that par-

lor. In the case of a row of bedrooms requiring twenty
lights, we would put in a twenty light converter; without
the slightest trouble we change buildings having three or

four hundred lights from one system to the other without
cutting off the lights for a moment, by cutting up the exist-

ing wires as they exist in the sections and tapping in the

converters one after another as we need them. Whenever
we wished to change a section we would substitute our 50
volt lamps for 100 volt lamps. When we had all the lamps
changed in a building we would splice up where we had
cut. In a building having 300 lamps we only put in con-
verter capacity for 200, knowing that no more than 200
lights would be burned at one time.

As regards the danger of shocks I have had a little ex-

perience on both sides. I have had a full share of the

arc light shock. I opened circuit on 1500 volts, which
was sufficient for me. I have also taken a 1000 volts

alternating, and there is no comparison between the shocks
at all. If I may be allowed to give my own experience, I

should say that the 'J'homson-Houston machine gives
about the most tremendous blow I have ever felt. It is a

peculiar dead stroke which you do not find in the Brush.
But the alternating machine seems to throw you off in-

stantly; you do not have time to take hold. We had a case

in Philadelphia the other day which 1 think will be some-
thing for Mr. DeCamp to hear, as I believe he feared it

was one of his men. We had been changing one of those

buildings from direct to alternating, and while the build-

ing was still on the direct current one of our wire men went
into the cellar and put an ordinary key socket on to the
mains to give him light. After the building had been
turned into alternating current one of these wires which
had been used originally became a dead wire, and the lamp
having been taken out of the socket, there was no current
passing through the wire. One of our men went down
stairs to make some changes and our foreman cautioned
him particularly to look out for those alternating current
wires, as one of them was grounded. Two of the men
went down together, and one of them, forgetting that the

thing had been changed to alternating, went feeling around
to get hold of this socket, and he found it and he laid down
on the wet ground, and the other man stumbled over him
and spoke to him, but received no answer and he spoke to

him again. lie stooped and looked at him, and finding
that he was growing black in the face ran off to call for

help. He ran down to the station and while there learned
that the foreman had gone to another building, and' he ran
after him. By the time he found him and got back the
foreman told him the moment he heard something was
wrong there he knew what it was. He ran down in the cel-

lar and found this man lying on his back perfectly still and
blue in the face. He stooped down and shook him and got
a terrific shock himself. He saw that he still had hold of

the socket, and he took his coat so that he would not get
the shock himself and pulled the wire out of the man's
hand, and then they picked him up. He had been then on
the current, as near as we could estimate, four minutes,
taking the full benefit of a thousand volt current. The men
did not know what to do, but fortunately treated him for

asphyxia. The man was blue in the face. They cut his

clothes open and dashed water on him and tried artificial

respiration, and in the meantime sent for an ambulance.
By the time the ambulance got there he was sitting up and
refused to get into the ambulance, and seemecl to be very
much disgusted that an old arc light man like himself

should be keeled over in that way by an alternating current.

The next day he expressed himself as perfectly well and
ready to go to work. We had some difficulty in getting
him to go and see the doctor but we insisted on it. We
were more afraid of the nervous shock than anything else.

The doctor told us that he was badly burned. The struc-

ture of the skin had been destroyed, as is usual in all elec-

tric burns, and the burn had extended some distance under
the skin and had followed two or three inches under the

skin, and he said that was the real danger in the burn. He
said if it was opened up the whole length he would recover
with very little trouble The man told us that for two
minutes at least of the time he was on the wire he was per-
fectly conscious that he knew his companion was there

and he tried "to tell him to pull the wire away, but he could
not speak, and that when the man went away he knew per-
fectly well he had gone for assistance, and then realized

that it would be three or four minutes before he got back,
and he thought to himself that he could not stand it that

length of time, and then he forgot everything. He said

that he fejt no particular pain. Pie got a shock that he
would get from any electric current, when he first laid hold
of it, but after that he felt nothing. The sensation seemed
to be like that of drowning. As soon as we got him to

gasp and breathe his color came back again. This inci-

dent has given me quite a uew hold on the alternating cur-

rent system—to know that you can take 1000 volts of it

and stay on it that length of time. I know I would be
very sorry to take a direct current one quarter of that time.

As to the question of machines heating, I would say
that on the newer machines such as we are using now, we
run them for a week, starting on Sunday afternoon and
running until Sunday morning. It runs from nothing

—

an amount which you cannot read—to 35 or 40 amperes,
and in all that time it never gets so hot that you can not
bear it with your hand with comfort. On the larger size

machines we are using in Pittsburgh- we have one there

that has been running two months—a 30 light machine

—

running twenty-two and three-quarter hours a day. We
only stop for ten minutes, and if the engineer does not feel

like it he doesn't stop then. The load on that varies from
nothing up to 65 or 70 amperes. You can always bear
your hand on the machine, and as long as you can bear
your hand on it, it is certainly not hot enough to injure any
good insulation. The converters we know absolutely

nothing about. We put tliem in and that is the end of it.

I think we had to take out two on account of the blowing
out of the plugs. The secondaries were short-circuited,

the effect of which is generally to blow out the primary
plug. It does not injure the converter as far as we ha^e
been able to find. We have never had a case of a con-
verter short-circuiting either in the primary or the second-
ary. We have occasionally had a converter terribly over-

loaded, when it would heat and finally blow the plugs

through another .converter which is tapped in on the sec

ondary wire. It is hard to get linemen to understand that

where two converters are coupled together and one of them
gets hot it is usually the other converter that is at fault. I

am little of an enthusiast on the subject of alternating cur-

rents, as in Pittsburgh we are using the direct system mul-
tiple arc and we have been struggling with 0000 wire pull-

ing our poles out of line and the direct current machine
burning armatures. In Pittsburgh we put them to verv
severe duty, owing to the suddenness with which storms
come up there. 1 have known a current in our station to

jump from 300 to 2,000 amperes inside of fifteen minutes.

But taking the two systems into account, the ease of distri-

bution, and the ease of handling, I say that the alternating

system is bound to come, if for nothing else than the

enormous reduction it makes in the cost of running the

station.

Dr. Moses: I am very well pleasedjto»hear some of

the details Mr. Smith has mentioned. I feel myself a

little responsible for the success of that system, inasmuch
as I then thought it would succeed and now I want it to

succeed. The alternating current machines which I saw at

Pittsburgh were running very well, and had only been
running for one month when I made that report to the last

convention—as my neighbor facetiously remiirks that very

extraordinary report. However, I have just returned from
abroad, and thought that before coming here I could not

spend two days necessary to get over the ma/ dc mer better

than in going to Pittsburgh and seeing how that machine
was running. I am very happy to say that the same ma-
chine is running in that station in South Pittsburgh that

Mr. Smith speaks of, with this additional fact, that they

have doubled up all around in their capacity—not doub-
ling, however, that lone solitary man that Mr. Weeks saw
there when he meandered through Pittsburgh and looked at

the alternating current system. The same man was there.

They had doubled up the capacity, but that same one man was
running it, and I did not see that he had any more work
to do than he had before. * They were running 3,000 lights

where before they had been running 1,500. While wander-
ing through Pittsburgh and seeing thousands and tens of

thousands of incandescent lights which they -^have in all

directions, I noted the progress that had been made by the

principal company there engaged in the alternating current

system, and I saw one thing that I would like to call to the

attention of this convention as being one of the most im-

portant things in connection with the development of alter-

nating electric lighting that I have yet seen or heard of.

When I went there six months ago they were making ma-
chines of 500 to 1,000 lights. The other day when I went up

there I saw a 2, 500 light machine running and doing its work
admirably well, and here is the thing that is so remarkable

and that I will call special attention to. The machine simpi}

seemed to have been looked at through glasses of gradual

magnifying power; that is to say, the 500 light macliine

was of a certain size, the 1,000 light machine so much
larger, and soon, but it was exactly the same machine in

all its details. In a continuous current machine, if you

want to vary the outout of the machine by increasing the

parts, you will find yourself, when you begiu your ~work,

quite at sea. No one can calculate exactly what he is

Continued o.n secondi^column, page 90.
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MATHEMATICAL PROPERTIES OF THE METRIC WIRE GAUGE.
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The Convention.

We devote this week's issue of the Western
Electrician to a verbatim report, from the offi-

cial stenographer's minutes, of the proceedings of

the National Electric Light association in Boston
last week. It is needless to indicate the value
of the report. The wide range of subjects dis-

cussed and the ability of those who participated

in the discussions are obvious to even the most
casual reader. The attendance was large, as the

list of names shows, and was composed of influ-

ential men. They met, gained a wider, more ex-

tended knowledge of the subjects that came un
der consideration and departed not only with

minds enriched by contact with other minds
working in similar channels, but also with vivid

recollections of the courteous hospitahty of the

city of Boston and others, whose guests they
were for the time.

The brief space at command precludes any
but a superficial view of the proceedings of the
convention.

The vexed subject of wire gauge was present-

ed in an admirable manner by Mr. Garratt of

that committee. The table of the mathematical
properties of the wire gauge which formed apart
of the report of the committee we have repro-

duced in its entirety, well aware that its value
to our readers warrants it. Extreme care has
been taken in reconverting the table into type
and its reliability can be depended upon. After
a long discussion of the report of the commit-
tee, the convention decided not to promulgate a

new wire gauge, but advised the use of the met-
ric system in measuring wire and ordered the
table printed.

The patent office was a subject that awakened
sharp criticism, and the form of a bill creating a
a commission to examine and report to congress
needful reforms in the patent office, to be pre-

sented to the next congress, was adopted.
The storage battery, a subject that is claiming

close attention from electricians at present, was
ably treated by Mr. Mailloux and Professor
Reckenzaun. Lieutenant Murdoch's paper, on
the electrical equipment of the new govern-
ment cruisers, is full of information. The able
remarks of Dr. Waldo, on bending tests of line

wire and the properties of sihcon-bronze wire,

are entitled to careful reading. The report of
the committee of the proper insulation of wire
and the proper installation and construction of

plants and that of the committee on electrical

distribution of alternating currents, as well as
Mr. Weeks' paper on electrical education, will

unquestionably receive the close consideration
they are entitled to.

The matter of the undergrounding of wires
was only briefly discussed, but at the next meet-
ing it will receive more attention..

The next convention will be held in Pittsburgh
in February.

Continued from page 88.

going to get at. True, there is a good deal of pleasure in

guessing right, but if you do not happen to guess right, it

is very disagreeable and costly. But here in the alternating

current machine you see a possibility, under certain forms

of the machine, of quadrupling the output without chang-
ing the form of the machine at all. Now where is that

going to stop ? It is only a step to say that they will be

making some day In the simplest manner 10,000 light

machines that will require no more attention than the same
solitary man that we saw at the South Pittsburgh station.

The strength of the materials is the only limit to the

length of the shaft bearing the armature, and I do not see

really where the limit is going to be; so if you want to put in

centra] station work it seems to me that on an alternating

current machine, you may do an unlimited amount of work
and get rid of all this great trouble you have had in doub-
ling up machines, looking after commutators, and all that

difficulty which naturally limits the aid of a plant. That
is a fact that I think will be of value to the convention, and
I give it.

Mr. Kimball; In regard to the alternating system of

supplying incandescent lights, since the last convention in

Philadelphia, there has been a marked advance, and from the

various installations which are at present in operation, we
have been able to get data which are not only interesting,

but useful, and the question of insulation of the high po-
tential wires is one which appeals to every one in every

part of electric lighting stations, whether in the lineman or

the central station general manager. In one case it is life

and limb ; in the other it is property. Regarding the

danger of carryiug high potential wires into sockets, there

are many cases where it is convenient to make an armature
instead of putting a converter high upon a fixture in a

city where you are not allowed to put it on poles—it is

very inconvenient to put a converter for 100 lights on top,

of a man's building and carry one or two down into a store

to distribuite the incandescent light simply because vou are

running with 52 volt, and if a way can be devised for ena-

bling us to carry safely the currents which, to say the least.

approach the intensity of the arc current into our cellars

without that sense of danger, it is the thing that is needed
at present.

The question of the insulation between the primary
and the secondary of the induction coil is one which is gov-
erned by a variety of causes. Where converters are placed

out of doors, moisture will get in and grounds will develop
on the high tension wires, no matter how carefully the

poles may be wired, either from defective wiring, as far as

relative insulation in positive and negative wire, or possi-

bly we may have ground wires, and this bold e.'cpedient of

grounding the inside wiring by heavy metallic lines to the

ground, has been brought to the attention of this conven-
tion before and has been published in some of the electri-

cal papers, and it seems to me that opens a field for dis-

cussion. The fact must be appreciated that each system
of incandescent wiring from a converter inside a building

is entirely separate and completely isolated from every
other piece of wiring in the city or town, and that running
a metallic ground from one wire to the earth is not to be
compared with grounding a positive wire by distribution

from 75 to 100 volts, and in such cases, should danger de-
velop, being only on one wire, the lead fuse can give way
to an excess of current on either positive or negative that

in any way affected the other installation, and in such way
give warning of danger, whether in the converter or in de-
fective wiring.

Regarding the distribution of currents over a large area,

in discussing a system of running incandescent lights,

which requires us to use a little different apparatus, it

seems to me that those of us who have the practical work
to do are apt to lose sight of the fact that all the laws of

wire and construction work which apply to straight incan-

descent or low tension wiring are not applicable to the al-

ternating system, and that all appliances which are made for

straight incendescent work may be utilized for the alternat-

ing current by confornling to the laws which are now so well

known regarding self-induction and the closed magnetic
shield, and it is a question to be decided by the electric

light engineers^ in practice, whether it is better to rely on
high potential wires for a system of distribution and lay

them out with as much care as the feeders, mains and sys-

tems are now laid out, and then to place the converters as

near the lamps as possible—any way they may be required;

or whether it is better to run a system of high potential mains
and rely on your inside wiring, or your placing of your
converters. By inside wiring, I mean this: That in many
plants converters are placed in groups, not necessarily

together, and connected by a main trunk secondary wire,

which is practically the same as the mains in a system of

distribution, so that part of the advantages of the alternat-

ing system are lost in being able, in addition to the high
potential wires, to run a complete set of secondary.

In the example which our friend, Mr. Slattery, gave of
the 400-light lamp taken from rough figures, which I have
in a note book only—it seems to me that I should arrive at

a rather different result in this direction. The prpblem, as

I understood it, was 400 lights, 16 candle power lamps, a

mile and a half from the source of generation to the center
of distribution. It was suggested that it would require a
number two Brown & Sharpe wire, and five per cent. loss.

Assuming five per cent, loss from the source of genera-
tion to the center of distribution, and something like four

or five per cent., I believe, was mentioned for loss in the

converters independent of inside wiring, we have a round
ten per cent, loss for 400 lights, representing 20,000 watts
to be delivered from the dynamo. The addition of ten per
cent, for loss would give us 22,000 watts divided by the po-
tential of the dynamo, giving us 22 amperes to be carried

through this distance of three miles, and allowing our five

per cent, loss— 5 per cent, of 1,000 volts being 50 volts—we
have 50 volts lost. The 22 ampere current to be car-

ried and the volts divided by the current gives us a re-

sistance of 2 3-10 ohms which could be used in the line,

and for three miles of number five wire, which would al-

low us—the wire having the loss of 3-10 ohms per thousand

feet, or about a number five wire, with a loss of five per
cent.

Mr. DeCamp: In the report read by Mr. Slattery he
speaks more positively about the difficulty of insulating for

this current. On the other hand, he notes that the effect of

the current upon a person—and he is corroborated in this

by Mr. Smith—is not as great as it is on the direct current.

That struck me as being a little inconsistent. The electro-

motive force, as I understand it, is a very strong element
to guard against in making installations. It is what affects

the human body. I would like to have an explanation of

that. There is another thing I would like to know. The
peculiarity of this current is such that the close contact is

going to affect the currents or going to affect the insula-

tion, making it more or less difficult to insulate. We are

about to run an alternating circuit underground in the city

of Philadelphia through an iron conduit. Those are things
we have got to contend with. Now, shall we make that

conductor of an insulation that requires a second metallic
covering, such as lead ? Do we lessen or do we increase

our difficulties by so doing?
Mr. Slattery: Right upon that point, before we give

any of the other matters that were brought forward any
consideration, I would beg to refer to Messrs. Westing-
house, who are in that line and who can render us some
valuable information with regard to those special methods
of insulation, and I defer to them as having a far greater
experience in that direction than I. If they will be kind
enough to render the information with regard to the dis-

position of such a circuit, I should be greatly gratified

myself.

Mr. SMiTH.of the Allegheny County Light Co. : I would
state that I am not in any way a representative of the West-
inghouse people, though using their apparatus; but being a
resident of the same city, I have had exceptionally good
opportunities for observing their work. In Philadelphia
we are using lead and copper cables. We use that because
it seemed to us in underground work that the first thing
we had to look out for was moisture. We satisfied our-

selves that if we could get a good metallic covering it

would be probably about as good as anything we could get
hold of. Our conduit in Philadelphia is made of a com-
mon pine box, in which the cable is laid, and the box is

filled with pitch. In that we have iron tension boxes for

connecting our feeder into our mains. The outside cover-

ing of the cable is not insulated in any way from the junc-
tion box, though, of course, the wire carrying the current

is. In some parts of the street where we found it difficult,

owing to water pipes and the cable car conduits, to lav a

wooden box, we used the iron pipe through which we
pulled these cables and then filled them with pitch. We
JiUed them up with pitch simply as a mechanical protection

to prevent workmen from striking a pick into them. We
have not had the slightest trouble or loss of current or in-

duction or anything else. Our men handle the outer cover-

ing of this cable with perfect impunity, and as long as

your dielectric is in good shape it seems to me you have
something that is perfectly safe. I understand that some
experiments have been made by the Westinghouse com-
pany with regard to this very question, and when I put
them the question their answer was that we could use any
kind of cable we wanted, as long as the covering was
good, but for practical use they would recommend us in

this particular instance to use a lead covered cable having
both conductors in the one light covering; that is to say,

two separate cables soldered together through their whole
length. They made the test for me. They tested it thor-

oughly in every way, and told me I would get perfect satis-

faction out of it. When we turned the alternating current

into our Philadelphia lead-covered cable, where the cables

are run in separate boxes but grounded throughout their

whole length, the question was raised whether static

changes would not come into effect and our men get shocks.

But we did not find that there was any effect whatever.
As to the question of loss of power through induction pass-

ing througii a metallic covering it might be different with

iron. As I say, I have had no experience with long con-
duits of iron; but it seems to me that if wires are run close

together that any effect on one wire, when it is positive,

would be neutralized the next instant. It is the same way
with telephone wires. We have found that if we cross our
wires every four or five poles we have no effect whatever
on the telephone. In one case we have the double circuit

about twelve inches apart and the telephone wire running
on top of the pole, about seven inches between each wire.

There is a continuous musical note, but not nearly as an-
noying as the buzzing of an ordinary arc machine. Of
course we think that the telephone companies ought to

cross their wires themselves, but we do not think we ought
to be called upon to be public benefactors to such an extent.

On the question of the consistency of the statement that

Mr. DeCamp raised: "I have only practical experience. The
50 volt alternating current you cannot feel. On the larger

machines we are using the discharge is not so heavy. \'ou

take an ordinary arc light machine and you have this im-
mense mass of iron in the field magnet, and when you open
the circuits you discharge the field magnet into the line.

That is the reason I think that the Thomson-Houston
machine gives a so much heavier blow than any other, I

have taken these discharges from the field magnets from an
ordinary incandescent machine. It is a dead blow and
there is a large quantity of electricity discharged at once,

but in the armature of the ordinary alternating machine
there is so little electricity in it that not much harm is done.
We never think of shutting down the machine for the line-

men to splice. They climb up the poles and make the con-

nections on live wires. They say they would sooner splice

on our lines than on a Brush machine. We have had no
case of the men being hurt with it at all. We had one of

our men short-circuit a thousand volts current with our
switch boards with his ptyers. It scared him heavily and —
burnt the plyers, but it did not damage either the machine
or the man.

The PKEsrnF.NT: This discussion has taken a pretty wide
range. What disposition will you make of the paper read

by Mr. Slattery?
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Mr. SLAriERY: May I be permitted to say one word

more? I would say simply that I believe the object of this

report has been crediubly obtained in consequence of the

very valuable information elicited from the companies who

lake a large interest and care in the introduction of this in-

duction business throughout the country. It is extremely

gratifying loo, the candid spirit in which the information is

rendered. The manner in which it is given is almost mag-

nanimous, and I cannot express my approbation of it in

loo strong terms. Our friend, Dr. Moses, again has placed

another future before us. He has given us apparently im-

possible problems to work out, but he has a singular pre-

science in his treatment of these matters, and I believe that

the immediate future will show the realization of these ap-

parently impossible accomplishments, as the past has well

shown the accomplishment of apparently impossible things

that he predicted would be accomplished.

A gentleman made the statement about some miscalcu-

lation of a wire and aired his erudition in that direction

very creditably indeed. He debited rae with the statement

of a ten or tifteen per cent, loss in the circuit. 1 am not

aware of stating any such loss in the induction system, and

by reference to my paper he will be enlightened in that

direction. The figures 1 gave there were simply approxi-

mate in regard to cost simply. The loss that 1 stated was

involved in consequence of using conductors and the loss

that he stated were entirely different-

I have to again express my great appreciation of the

manner in which our report has been accepted by this con-

vention, and I know that I shall receive very great encour-

agement myself for future efforts in this direction in con-

junction with our worthy and excellent opponents. [Ap-

plause.]

Mr. Kinsman: Since I came in I heard one or two

gentlemen speak of the information they wanted supplied

in regard to this alternating system. I would like to add

one thing that may be of interest. I have succeeded per-

fectly in burning an arc light with a 50 volt converter from

the alternating system of the Westinghouse people. We
get twelve hours from twenty-four pieces of carbon and a

light that is perfectly steady. It was the simplex lamp,

2,000 candle power, 55 volts.

Mr. Klmb.\ll: I owe Mr. Slattery an apology. In my
haste I made a mistake which a better exercise of judgment

would have prevented me from committing.. I relied on

figures that were scribbled on a piece of paper picked up

from the floor and roughed over with a lead pencil, and i

beg Mr. Slattery 's pardon as his calculations are correct.

Mr. Slattery: I beg to accept your very graceful apol-

og>^ sir. The per cent, of loss I stated in the paper I think

was four.

Mr. Slattery's paper was accepted and placed on file.

The President: The next paper is that of E. R.

Weeks, of Kansas City, Mo.
iSIr. Weeks read his paper on

ELECTRICAL EDUCATION.

Few questions of the day are so important as the appli-

cations of electricity, and there are none upon which exist

such a lack of general information. The telegraph busi-

ness is so extensive that people think no more of sending a

telegram than of posting a letter; we are beginning to de-

pend upon the telephone as an every day necessity; the

electric railway has demonstrated its financial basis, and

the electric light, though a creation of yesterday, is so

largely used that about two hundred millions of dollars are

invested in its manufacture in America alone. In fact, so

many are the practical every-day uses to which electricity is

put, that we have not time to enumerate them. Yet the

public has more knowledge of almost any other instrument

of its convenience than of this one force that first inspired

the fear and curiosity of man. Not only is the general pub-

lic almost wholly ignorant of the principles, uses and modes
of application of electricity, but there has been such a scar-

city of those who have made a special study of these new
branches of industry that it has been well nigh impossible

to secure the intelligent service that many of them require.

A man of average education may easily gain the mechan-

ical dexterity, the sensitive hearing, and the rapidity of

thought necessary for telegraph and telephone service, but

some applications of electricity require thorough special

training for efficient work, and we cannot hope for satis-

factory service in the direction of traction and lighting till

this training is furnished.

Electrical engineering is undoubtedly the occupation of

the future for the young man who does not care to enter the

already overcrowded professions, but whose education fits

him for a broader field than that of the trades. It holds

out the highest inducements financially, and it is a serv-

ice in which the intellect can never rust out, as it offers a

continually widening horizon of thought; indeed, the possi-

bilities of this profession are as yet practically unlimited.

In most fields of labor the best has been accomplished; here

the work is in its infancy, and the demand is not only for

skilled hands, but for trained and progressive minds. The
property involved in the applications of electricity is already

immense, and is rapidly increasing; much of the machinery

used is most delicate—no unskilled hands should destroy

its value or make it render less than its best service.

" Electricians" to whom Ohm's law is " Greek," and "ex-
perts" who "adjust" but never clean, should not be

allowed to multiply.

Bui how can the special education which shall produce

true experts and electrical engineers be obtained? Several

colleges have given this department some consideration,

but not so much as it deserves. Its training should be

both theoretical and practical. A thorough understanding

of the theory of electricity is absolutely necessary to enable

one to keep pace with the rapid progress in this branch of

applied science; and without an intimate knowledge of the

apparatus used commercial success is impossible. Colleges

and universities should have well equipped laboratories, and
should add to their curricula complete courses in electrical

engineering, laid out after consultation with those few emi-

nent electricians who have had experience in the class-

room, the laboratory, the factory, the station, and who

know better than any school recluse what theoretical train-

ing is of value.

To receive the greatest benefit from such special course,
it would be well for the young man, after completing a
thorough basic lijgh school course, to spend some months
in an electrical station doing the practical every-day work
there required, and thus gaining a more nearly adequate
idea of the information he will need to give him skilled

control of the forces with which he is to deal. With this

preparation he will be enabled to take hold of the theoret-

ical work' with a zest that can come only from an under-
standing of what it is to do for him and what he is to do
for himself. Having finished his college course, he is not
yet to consider himself a graduated expert, but some time
spent as a learner in factories and stations should be a reg-

ular part of his electrical education.

After fully carrying out such a plan, the young man
will be in possession of a theoretical and practical knowl-
edge of the work he has chosen, that will give him access

to the most desirable of positions.

The more complicated electrical industries are of such
recent date, and their growth has been so rapid, that school-

trained workmen could not be obtained. Schools had not
time to adapt themselves to the new order of things. Only
unskilled labor could be employed, and only such can be
had for some time to come. Much of this work has been
performed by uneducated men, many of whom have shown
that good results may be accomplished without school train-

ing or higher mathematics. Thoughtful observation and
practical experience have done well for them, but always at

the expense of costly mistakes and delays; and at best, such
labor is limited in its possibilities. Only the trained mind
can attain the highest places.

But something should be done to assist the vast army of

halting hands that in the near future—nay in the very pres-

ent—must do the work, while the schools are preparing for

this new field of labor. Ours is not an industry with long
years of experience to draw upon, yet it is one in which the

unexpected, the unprovided for, is constantly occurring.

Therefore interchange and comparison of thought and ex-

perience are more necessary here than in other industries of

greater age or slower growth. Had this been fully realized

in the earlier history of electricity, much of the bungling
work of the past might have been avoided; for there can

be no doubt that the progress in intelligent service has been
greatly retarded by the narrow policy which refused to im-

part information to the "new man," but which is giving

away before the broader influence of our associations.

Members of the electrical fraternity are beginning to recog-

nize the truths that knowledge given away is the more
securely possessed; and that as all know more than one, all

may be benefited by an interchange of ideas; and employ-
ers are awakening to the fact that they must also be educa-

tors.

In order that the skill and intelligence of the worker
may in some wise keep pace with the rapid progress of elec-

trical invention, every mode of improvement should be em-
ployed. The public should be informed upon these sub-

jects and led to take an interest in them. Young men
must learn that there is anew, broad and remunerative field

of honorable and attractive service.

The National Electric Light association is doing much,
and should do more, not only for the mutual advancement
of its members, but to bring the business which it repre-

sents before the public in an intelligent way, not at all as an

advertisement, but because it is safer, pleasanter, more profit-

able, to serve a people well informed upon our work than one

whose fears are multiplied through ignorance. The Edison

Association and the Institute of Electrical Engineers are

also exerting an influence in an educational way, and the

clubs that are springing up in all electrical centers, cannot

fail to accomplish a good work in the same direction.

But such organizations, however valuable they may be,

can affect but indirectly the large body of men who handle

machines and lamps, run lines or serve in any of the

branches of a business that needs intelligence even in its

firemen. Yet these are the men upon whom the success of

the new industry must largely depend. As intelligent ser-

vice is the most profitable, employers can afford to spare no

expense to obtain it. Every station should possess a pleas-

ant reading room well stocked with papers, magazines, and

standard books on electrical and kindred subjects, and em-

ployes should be made to feel it a part of their daily duty

to inform themselves upon all matters connected with their

work. From time 10 time they should be questioned upon

important points; and if they can not be led to do the nec-

essary reading in any other way, they might have monthly

grades and ranks determined by the information they have

gained from their work in the reading room. All large sta-

tions should have mutual improvement societies of its men,

furthered and assisted in a personal way by employers, in

which the problem of daily work may be discussed, and di-

rections given for useful and telling study by employes who
do not well know how to help themselves.

Municipalities should appoint boards of examiners

whose duty it should be to inquire into the competency of

electrical employes, especially those of light and power

companies, as ignorance and poor workmanship here en-

danger both life and property. Line and station foremen

should be licensed, as their duties are fully as responsible

as are those of stationary engineers.

By such legal measures, faulty construction will be pre-

vented, and cities will secure safe and efficient service for

the public; will further the interests of workmen; will pro-

tect electrical investments, and assist in the education of

the people.

The paper was accepted and ordered spread on the

minutes of the association.

Mr. Smith, of Jamestown, N. Y.: I would like to ask

if Mr. Weeks could recommend to the convention any

practical text books which could be put in the hands of

linemen for use in their everyday duties-

Mr. Weeks: There are a number of books which are

sufficiently popular in their style to be of great use to em-

ployes. We have a society of our employes in Kansas

I
City on the plan that I have pointed out here, and we have

made it a complete success. I think that if Mr.
Smith will get a list of electrical books from any one of the

electrical papers that he will be able to select from thirty to

forty books, sufficiently simple and elementary to form a

nucleus for a library of this kind.

Mr. Garratt: I would say in that connection that I

found a little work by Sylvanus Thompson, known as
" Elementary Lessons in Magnetism and Electricity." It

is a very valuable little work, inexpensive and contains

enough material to keep the average workman busy for a

long time.

Mr. Mason: There is handed me the following resolu-

tion which I have been requested to read. I will read the

resolution and append another:

Resolved, That the work that was assigned to the com-
mittee on insulation and installation is of such importance

that this convention can not allow the subject to escape

their earnest attention; that the subject is of the utmost
importance to the electric light interests and one in which

there must be abundant material and experience which can

be obtained without expense to this association, and further

that another committee should be at once appointed to

gather information, classify the facts and then offer them to

the convention in form that may be of practical as well as

of scientific advantage.

I add this resolution:

Resolved, That a committee of five on insulation and in-

stallation be appointed to report at the next meeting and
that Doctor Otto Moses be the chairman of this committee.

Dr. Moses demurred, but the motion to appoint a com-
mittee of five was carried, the president stating that he
would endeavor to induce Dr. Moses to serve on the com-
mittee, if not as chairman, as one of its members.

The President: With Col. Leggett's consent I will

place him on the committee on revision' of the by-laws.

There are two points which he made this morning and
which I concede to be of the greatest importance;—First,

that the convention should decide where the next meeting

of the association shall be held; next that they should elect

for president of the association some one of the lo-

cality selected for the meeting, for I believe that rotation

in office is a good thing. I have passed the time when
I am seeking particularly after glory and would be very

glad to i-esign the glon' and labor to some more competent

hands. In making up these by-laws I think it would be

weak to consider that part of the proposition. The busi-

ness of the association can be better handled if the presi-

dent of the association is chosen from the location in

which you intend to hold your next meeting. I assume,

Col. Leggett, that you will serve on that committee.

Mr. Leggett: I think, inasmuch as I was cut off in my
remarks this morning, that it would be fair for me to say

that, so far as I am aware, there could have been no better

service rendered to our association than has been rendered

by our present officers, and especially our present chairman;

but it seems to me that it is a matter of considerable im-

portance that these officers should be rotated for the special

reason which has just been mentioned by the chairman.

The meeting in a certain locality ought to carry with it as

nearly as practicable the election for that year, at least, of

the officers of the association in the same immediate vicinity,

and then again we might at some period be burdened with

certain officers whom we did not like, and through a senti-

mentality which might grow up in this way be burdened in

a manner of which we miglit not care to relieve ourselves.

While I am very happy to say, and I know I reflect the

sentiments of every member of our society, that the present

officers have served us with great ability, I think that that

could be made a part of the constitutional groundwork of

our association in order that no difticulty or no embarrass-

ment arise hereafter in the organization of our society or in

its meetings. It was ray purpose in speaking this morning
to suggest that it be made an element of our by-laws, of our

constitution, in fact; that for the position of president and
vice-president— I think it ought not to apply to the secretary

and treasurer, because their duties are of such a character

that they may properly, with great benefit, be maintained

in the same hands for a considerable period—nobody be

eligible for two successive terms.

Mr. Mailloux moved that a committee on nominations

and place of next meeting be appointed by the chair. The
motion was carried, "and the president named as such com-
mittee Messrs. Mailloux, Leggett, Robertson, Dr. Moses

and Mr. De'Camp.
On motion of Mr. DeCamp the convention adjourned

until 10 A. M. the following day.

WEDNESDAY MORNING'S SESSION.

The convention was called to order at 10:30 o'clock by

Ralph W. Pope, and Frank Ridlon was chosen temporary

chairman.
Lieutenant J. B. Murdoch, U. S. Navy Electrician at

the Torpedo Station, Newport, R. I., read the appended

paper on

The electric light outfit of the new govern-
ment CRUISERS.

The question of how to best install the electric lights in

the new men-of-war has been considered in detail, and it

seemed advisable to bring the matter before the National

Electric Light Association, that the manufacturers of the

country might have the problem presented to their con-

sideration in advance of the time when they would be 'asked

to act upon it. In conversation with managers of various

companies, it has been impressed on my mind that the pecu-

liar conditions existing on shipboard are but imperfectly un-

derstood, and as a natural consequence they have not as yet

been as satisfactorily met in this country as abroad. I am
confident that American ingenuity and skill can fully meet

our requirements, and hope that the number of dynamos,

about sixty, which will be needed for the vessels already

authorized by congress, may be considered as meriting the

experiments necessary for their successful installation.

I am authorized to present in a general way the views
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of the Bureau of Ordnance of the Navy Department, on the

peculiar conditions to be met, and on the best method of

meeting them.
In men-of-war the prime requirements of all kinds of appa-

ratus are compactness and lightness. Neither of these is of any

material consequence in electric light installations on shore,

and both are generally ignored. Attention has there been
given mainly to the question of efficiency of conversion,

and a glance at the advertising columns of any of the elec-

trical journals, shows that the maximum efficiency and best

system of electric lighting is possessed by each of a dozen
companies. Our conditions, so far as the dynamo is con-

cerned may be summarized as wishing the greatest electri-

cal output for a given weight and bulk, and although at

first thought this may seem to be essentially the same
thing as efficiency of conversion, it is widely different.

The following figures of well known American dynamos
illustrate this point. The comparison is made on the

basis of "Watts of output per pound of dynamo." The
weight, speed and electrical output have been obtained in

general from the manufacturers, and are given of course

only approximately. In this comparison it is of course

necessary to consider also the sizes and the number of revo-

lutions, the watts per pound increasing with large machines
and high velocities.

Dynamo.

Edison, No. 20,

Brush, H. 3,

American, 50 Light,

Westinghouse, No. 18,

Hochhausen, No 8,

Mather, 500 Lights,

Weston, 6 W, I.,

Brush, G. 4.

American, 50 Light. Hie.,

Weston, 7 W. L,

Westinghouse, No. 12,

Brush, F. 5,

Thomson-Houston ,H . I .

,

Edison, No. 12,

Hochhausen, No. 6,

Thomson-Houston, E. I.,

Mather, 400 Lights,

Edison, No. 8,

Thomson-Houston, C. I.,

800
S50
S75

900
1000
1050
1050
1050
1075
1 100
1 100
HOC
II50
1200
1200
1250
1300
1400
1500

Watts in Ex- Watts
ternal Circuit per pound.

50.000 6.0

66.000 9 +
21.600 3-7

30.000 5-4

35 200 S.8

35 250 7-4
11,500 41
2S.300 9-3
6.4S0 4.8

20 125 6.6

iS.ooo 4-

19.000 8.5

25.600 6.1

30.000 6.9

17 600 8.

13 200 5.S

2S.100 7.0

20.000 6.9
6.000 5.6

The next consideration is that of the connection of the

dynamo to its engine, a starting point is afforded in the rule

that belting should never be used on a sea-going vessel.

Nothing so radically violates our condition of economy of

space as the use of belting. When space is saved by the

use of a short belt, the working conditions are compara-

tively unsatisfactory. Belts are liable to be thrown off by

the sudden change of load to which our dynamos are sub-

ject, and become a source of danger to the attendants if the

ship is rolling heavily. The adoption of fixture gearing

between engine and dynamo has been suggested, and is

probably practicable, but its durability on shipboard, when
the motion of the vessel must cause working of the two
shafts, may not be great. In the navies of Europe the

practice of direct connection is universal, the dynamo shaft

being coupled to that of the engine. This calls, of course,

for either a great reduction of the speed of the dynamo or

a corresponding increase of that of the engine. It is easy

enough to procure an engine running 1.500 revolutions per

minute, but it is a very different matter to find one which

will govern satisfactorily at so high a speed. So far as I

can ascertain there is no automatic engine manufactured in

the United States capable of indicating thirty horse power
which is designed for a higher speed than five hundred. I

have been informed, however, that some of the type now
in the market could be modified so as to operate well at five

hundred. I am not aware of any dynamo in the United
States absorbing thirty horse power, which would yield its

normal out-put at even the higher speed. It is much easier

to reduce the speed of the dynamo while preserving its

electrical out-put than to raise the speed of the engine.

Admitting the desirability of direct connection on ship-

board, the problem proposed is the best method of obtain-

ing the same out-put in watts per pound, at §peed below
500, that are now commonly obtained between 1,000 and
1,500.

The following figures of European dynamos obtained
in same way as those already given for American machines,
and probably equally accurate, will show how this problem
has been met abroad:

Watts in Watts
Dynamo. Revolutions. External per

Circuits. Pound.

Manchester, No. 6, 350 9.000 3.6

Victoria, H. 3, 350 36.000 9-7
Siemens & Halske, 350 16.000 8.1

EdisonHopkinson, roin L 350 16 800 2-9
Manchester, No. 7, 400 22.500 4.6
Victoria, F. 3. 400 21.600 8.6

Siemens & Halske, 400 20.000 10.2

Edison-Hopkinson,l5 in S 420 39.600 34
Gramme, H' 2 d 225, 450 23.600 8.3
Elwell-Parker, 450 50.000 3.6
Crampton, tYit J-, 460 45.100 6.7
Edison-Hopkinson, S in L 525 15.400 3.3
Manchester, No. <^, 525 6.500 4-7
Crampton, yys J-. 530 24.750 6.0

Manchester No. 6 A, 530 25.000 6.75
Edison-Hopkinson, 10 in L 550 25.200 4.4
Victoria. D. 2 S., 600 8.400 6.7
Gramme, H. I. c 200, 600 14.000 6.4
Ganz, 670 50.400 9.2
Crampton, t\'V J., 675 66.000 9-S
Goolden-Trotter, 765 i6.(X)o 6.2

It is necessary to only refer incidentally to a few of the
methods by which these results have been obtained. The
principal are the elimination of all iron not needed for the

magnetic circuits of the dynamo and the adoption of a type
in which this circuit furnishes a framework of necessary
rigidity. The magnet core should be of the best wrought
iron, this single condition frequently reducing the weights
twenty-five per cent, while preserving the out-put. Arma-
tures of large diameter give high perpetual velocity at low
speed, and this seems to recommend the Gramme ring, a
large drum armature being cumbersome. The' Gramme
form has another advantage for ships' use, that it can be
repaired or even rewound with the facilities existing on
shipboard, although I believe a Siemens winding has re-

cently been perfected which admits of equal facility of re-

pairs. The use of multipolar machines contributes to light-

ness, and the Siemens and Halske machine referred to in

the preceding table has fine field magnets inside a Gramme
ring. Flattened ring armatures and multipolar magnets
also give large out-put for the weight.

Every ship, aboard which the electric light is a neces-
sity, should have two similar dynamos, that either may be
used at will. At present this precaution is not observed in

the navy. The lighting of the ship by incandescent lamps
is under the control of the Bureau of Navigation, and the
installation for this purpose consists of an ordinary plant of
an engine driving a dynamo by belting. The electric search
lights, two of which are furnished to each large vessel, are
supplied by the Bureau of Ordnance, the installation for

this purpose consisting of a Brotherton engine driving two
C. Grammes connected direct on the same bed plate. In
case of accident the incandescent dynamo will not work the
search lights to advantage, nor will the Grammes operate
the incandescent lights well. This is, of course, most un-
satisfacton,-, and the need of the service is for a dynamo
which will perform either work well, and, if necessary, both
at once. Our search lights require about fifty volts and fifty

amperes for ordinary work, the current being sometimes
increased to one hundred. The lamp is operated by hand
in order to fully utilize the radiation from tjie crater of the
positive carbon. The hand lamp and Mangin projector are
in use in nearly ever\" navy in the world for projecting a
condensed train of lights to a distance. Automatic lamps
do not admit of continuous adjustments as readily as the
hand lamp, and are not so thoroughly under the control of
the operator. In any search lights the arc may sometimes
fail, and it is sometimes advisable to cut the lights out
without notice. Large and sudden variations of load are
thus liable to occur, and these should not affect the dynamo.
It is unquestionable that incandescent lights can be worked
from a series dynamo and search lights operated by a shunt
machine, but most of these proceedings are makeshifts. It

is undeniable that both search lights and incandescent lights

can be worked satisfactorily by a compound dynamo. I

have been called upon to work all these kinds pf dynamos
for each purpose, and the compound dynamo works incan-
descent lights as w-ell as a shunt machine, and search lights

better than does the series machine supplied for the pur-
pose. I have also worked two search lights and fifty in-

candescent lights simultaneously from one compound dyna-
mo. Each search light had three tenths of an ohm dead
resistance in circuit to bring the difference of potential
down to about fifty volts. There is nothing new in this,

but I have so frequently been asked what advantage the
compound dynamo possessed that I have trespassed some-
what on the time of the convention to give reasons for the
opinion that all naval dynamos should be compound wound
for a constant potential.

It is probable that many fine new vessels will require
electric motors. Some of our gun carriages may be worked
in this way, on account of the advantages that an electric

motor offers in small weight and bulk, and the important
fact that it is so much easier to splice a broken main than
to patch a leaky pipe when steam or compressed air is used
for power. Electric motors will be useful for shell hoists
and ammunition whips, reducing the number of men em-
ployed for these purposes. Here, also, light weight and
compactness are absolutely essential, and nine-tenths of the
motors in commercial use would be barred out as too heavy.
A ten-horse power motor, the largest we would probably
use, should not weigh over five hundred pounds.

The potential at which the main should be kept, must
be determined from the relative importance of the three
uses to which our dynamos will be put. As we are not
bothered by the question of long distance transmission,
we can well use a law potential for incandescent lights and
motors, while search lights require only fifty volts, although
it is advantageous with any dynamo to have a little dead
resistance in the search light circuit. For these reasons I

think seventy volts is about the best point for a compro-
mise. This is the voltage used in the French navy, the
English working at eighty. If ten search lights can be
successfully worked in series, the potential at the dynamo
might advantageously be raised to one hundred and ten, or
even one hundred and twenty volts. Experiments have
been made to test this point, but we are not decided as yet.
Should there, however, be any material advantages secured
in the working of either incandescent lights or motors by
the use of a high potential, the search lights could be oper-
ated with sufficient resistance to give them their proper
potential.

The same requirements of small bulk and weight must
control in the choice of engines. The adoption of a com-
pound dynamo throws extra responsibility on the engine, as
without constant speed the advantages of the dynamo are
not apparent. American automatic engines can easily meet
this demand, but most of them are too heavy, rigidity of
frame, being unnecessarily large masses of cast iron. One
hundred pounds weight per indicated horse power, with So
lbs. steam, is a liberal allowance. In many European en-
gines, steel and phospher bronze have been largely used to
obtain lightness.

It may be interesting to compare a few well known
dynamos as to compactness, the comparison being made on
watts of out-put per square inch of floor space.

Watts in Walts per
Dynamo. Revolutions, External square in.

Circuits. floor space.

Manchester, No. 6, 350 9.000 4-9
Edison Hopkinson loinL 350 16.S00 6.9
Manchester, No. 7, 400 22.500 6.0
Edison Hopkinson, i5inS 420 39.600 9.1
Crompton, -^^-jj ]., 460 45.100 20.3
Edison-Topkinson,S in L 325 15.400 6.5
Manchester, No. 5, 323 6.500 4.6
Ganz, 670 50.400 20.9
Crompton -^^jy ]., 675 66.000 26.4
Edison, No. 20, Soo 50.000 8.8
Brush H3. 850 66.000 23.5
Westinghouse, No. 18, 900 30.000 3.8
Hochhausen, No. 8, 1000 35200 15.0
Mather, 500 Lt. 1050 35.250 8.5
Weston, 6.W. I., 1050 11.500 4-4
Brush GS 1050 28.300 17.7
Weston, 7 W. I., 1100 20.125 5-4
Westinghouse, No. 12, 1 100 18.000 4-7
Brush F 5, IIOO 19.000 15.3
Thomson-Houston, H. I.. II50 25.600 9.0
Edison, No. 12, 1200 30.000 7-7
Hochhausen, No. 6, 1200 17.600 13-3
Thomson-Houston, E. L, 1250 13.200 8.2
JNIather, 400 Light, 1300 28. 100 7-3
Edison, No. 8, 1400 20.000 6.0
Thomson-Houston, C. L. 1500 6.000 3-9

As illustrating the advantages of direct connectiouin
economy of floor space and of weights when care is taken,
I have a few statistics of ship installations: (See Table IV.

)

Table IV shows a general average of about forty

pounds dead weight of dynamo and engine for each six-

teen candle lamp, whether high or low speed dynamos
are used. As shown in Table V, special attention has been
paid to the manufacture of light and compact apparatus.

It is noticeable abroad that with the type of slow speed
dynamos established in the markets the system of direct

connection is adopted in many isolated plants on shore.

The tendency throughout Europe is to reduce the speed of
dynamos, preser\-ing the electrical out-put by a careful

study of details. Few recent machines built abroad are
designed for higher speeds than 800, while an American
company operating at and above S50 advertises slow speed
as one of the advantages of its dynamos.

In this country the naval demand for slow speed dyna-
mos will be comparatively small, but if it serves to intro-

duce the type into the market, I am satisfied from what has
taken place in Europe that the system of direct connection
will create a field for itself, as soon as the apparatus can be
procured without the heavy expense attendant on special

work. It recommends itself in any installation where either

weight or floor space is to be economized. I believe it can
be successfully utilized in lighting railway trains, especially

if, in the near future, railroad companies have to furnish

steam for heating purposes. Plants could be furnished
small steamers and yachts, in which a common installation

could not find room.
There are one or two other considerations governing

ships' installations. The principal is the absolute necessity
of high insulation. The Bureau of Navigation has, in its

recent contracts, called for an insulative resistance of one
thousand megohms per nautical mile, after twenty-four
hours immersion in salt water.

That covering is also required as a protective against
mechanical injurj*. We are so exposed to short circuiting

and corrosion from salt water that the high standard called

for is most wise. All switches, junctions, and safety boxes,
and in fact all parts of the circuit, should be thoroughly in-

sulated. Difficulty has been experienced from salt water
running along the wires into lamp sockets, short circuiting

the lamps. The insulation of the whole circuit is some-
times required to be at least one thousand ohms, for each
volt at the terminals of the dynamo.

Lieut. Murdoch continued: One or two things
occurred to me while reading the paper. Things which are
necessary in marine installations are measuring instruments,
both ammeters and voltmeters which are independent of
both gravity and magnetism. We want some kind of an
instrument like a dynamometer, perhaps, or something of the
kind which would be independent of the earth's magnetism
and would not be affected by the local magnetism of the
ship. Another thing which is necessary is the independence
of the needle from the effect of the rolling of the ship.
This has been already met by Sir William Thompson in

his marine galvanometer, and, I think, in some recent in-

struments which I have not j'et seen. The simplest way,
apparently, is to suspend the magnet, or needle, or coil by
a suspension which passes through its center of gravity. If
this is accurately done, of course, the force of gravity has
no moment to act upon and the rolling of the ship does not
affect the needle at all. I was requested to present these
facts to the consideration of the convention, and I have to
express my thanks for the courtesy extended in affording
me the opportunity to do so.

Dr. Moses: I listened with great pleasure to that very
interesting paper, and as there are some points in it which
are of very great interest to a large class of our nomadic
population, I would like to ask some questions of Lieut.
Murdoch in regard to some statistics which he has omitted.
Will he kindly let us know whether he has gathered any in-

formation as to the relative methods of laying wires on
board ships; that is. are grounds used? Is the hull of the
ship used as one of the conductors, or is there a tendency to
have the circuits entirely independent of the ship itself ?

Lieut. Murdoch; In England, I know, they use what
they call the ship return, or as they prefer to put it, the
one-wire system, but I do not think anything of the kind
has been used in this country, and I should think it

highly objectionable. All the installation required is pro-
tected by the highest attainable insulation—a double circuit

and every part insulated. The system of earth connections
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has been used for quite a long while in torpedo service.

Much of the torpedo apparatus in the navy has, until within

the last few years, been arrangeil to work with the earth, but

premature explosions have taken place, and that has been

discarded. To-day, as far as I know, all plants are in-

stalled with two wires and high insulation.

Mr. Ki.NSM.\x: 1 would like to ask the gentleman if he

knows anything about the e.xperience of the steamship

Alaska. They were at one time giving the one-wire sys-

tem a test.

I.ieut. MUKDOCii: No. sir I know they are using

the one wire system on .Mr. Vanderbilt's yacht, the Alva.

Dr. Moses: I was crossing in tlie steamer Bourgogne

of the Compagnie Transatlantique and we had a very rapid

passage. When about four hours from Havre, people be-

gan to be disturbed because the' previous ship, tlie Cham-
pagne, had been run on the rocks at about that distance

from Havre. We were talking of the matter and all of a

gave sufficient light when burned at 13. When a vessel is

going on along cruise it is a great advantage to save the
lamps,

Mr. Kinsman: Do you think light would be as long
under similar circumstance?

Lieut. Murdoch: I think so, yes. As far as the light-

ing is concerned, the only difference is in the vibration,

and there may be some kind of carbon that would not be
effective.

A Memher : I should like to ask Dieut. Murdoch
whether he has ever tried on board ship those meters that

are protected by an iron shield which renders them inde-
pendent of any magnetic influence? There is no necessity

for the meter to be put perfectly level upon any table on
any particular spot where the measurements are taken, I

should like also to point out in connection with this sub-
ject that in British men-of-war it is the tendency to use the
double wire system, because by using the ship's side as a

PLANT. CunnectiOn.
Toi.il

Weight.
Floor
Space.

Weight per
16 c. Ips.

Sq. in. of
floor space

per 16 c. Ips.

U. S. Steamer
" Chicago."

U.S. Steamer
" Boston."

U. S- Steamer
"Atlanta."

Steam Yacht
"Alva."

French Ironclad

"Indemptable."

Torpedo Station.

Torpedo Station.

2 Edison No. S (200 lights) ....
2 Armington & Sims

I Brush Compound (150 lights) . . .

I Straight Line

I Weston 7 W. L (156 lights) . . .

I Armington & Sims

I Siemens' Compound (160 lights) . .

1 Willan's Engine

2 Plants each
I Multiplex Gramme' (160 lights) .

'

.

r Verticle Compound Engine . . .

I Brush No. 7 Special (100 lights) . .

I Westinghouse

I Weston No. 8 Special (270 lights) .

I Westinghouse Automatic ....

Belting.

Belting.

Belting.

Direct

450 Rvs.

Direct

350 Rvs.

Direct

700 Rvs.

Direct

3go Rvs.

I 6 . 000

10.400

6.500

S.700

7.040

4.000

9.300

105 sq. ft.

-1

29

17

75

40

70

43

43

44

40

42

10

1

24

26

25

41

Table IV.

—

Lieut. Mukuoch's Paper.

sudden we saw a stir about the ship and found the captain

and one or two officers disappear, and we all made a start

to find out what was going on. We found about twenty
feet of the molding smoking heavily and the firemen were
at work tearing it down. When we got there we found
there was the beginning of what might have been a serious

lire; it was started by the defects that Lieut. Murdoch
spoke of in the insulation. It is the hardest thing in the

world to keep an insulation on a sea line. All of you who
have houses at the seashore have noticed that where the

verandah or piazzas are painted with metallic paints th'at

there is a tendency to a decomposition by the chlorides of

the sea air attacking the carbonates, decomposing them and
making them soluble as chlorides of lead or zinc and you
have the bare wood towards the sea and the rest of it nicely

painted. If you want to make a good paint for a sea house

use the worst paint you can get—that is carbonate of baryta,

which would not be decomposed. All these insulations are

affected by the chlorides that come from the salt breeze. In

the case of the ship the hull was used for the return wire

and I found the crew and officers were always on pins and
needles for fear fires would break out. Further investiga-

tion developed the fact that there had been an accident of

the same kind previously.

Mr. Mailloux : X would like to ask Lieutenant Mur-
doch a question relative to the number of hours during

return there is a large liability for leakage, as pointed out
by Dr. Moses.

Lieut. Murdoch : I have not been able to use the

spring meter on board ship. With a Cardew voltmeter the

needle would vibrate aboat four volts, and with the Perry
«m/«(?/^;" it seemed to vibrate about the same number of

amperes. 1 don't know of anything in the market to-day

better. I believe in the British navy they have been using
a portable form of Siemens' dynamometer, and some of

them have been ordered here to be tested.

Dr. Moses : Signaling, I presume, is a very important

thing on war ships, and it is very necessary that you should
be able to use both small and large lights. Now, is it your
experience that a 100 or no volt circuit is adapted to the

use of arc lights, or would it not be preferable to have a 50
volt circuit on board ship so as to be able to use your arc

lights directly in multiple arc?

Lieut. Murdoch : I have recommended in the paper
70 volts. Of course, our experiments with these search

lights have been going on a great many years, and the

general tendency seems to be that at least a tenth of an
ohm dead resistance has a very steadying effect on the

light, no matter whether we use a hand lamp or an auto-

matic lamp. A little dead resistance seems to give us bet-

ter working. The search lights are used so seldom and our
general method of working is so economical that we do not

PLANT. Connection.
Tolal

Weight.
Floor
Space.

Weight
per

16 c. .ps.

Sq. in. of
noor sp.nce

per 16 c. ips.

Steam Yacht
" Itestless."

Italian Cruiser
" Dugali."

r-200 Light Brush Compound . . .

1.8 in. Brotherhood

I Arnold Dynamo {30 lights) . . .

I Vertical Engine

I Goolden-Trotter Dynamo {75 lights)

I Tower Engine

I Victoria Dynamo (60 li.ghts) . . .

1 Brotherhood

I Parson's Dynamo (150 light) . . .

I Parson's Steam Turbine ....

(3 plants like above.)

Direct

Friction.

Direct.

Direct

765 Rvs.

Direct

9000 Rvs.

5.500

600

900

800

900

6 sq. ft.

4ft

27>4

20

12

13

6

29

II

II

6

Table V.

—

Lieut. Murdoch's Paper.

which the energy is to be employed on board ship ;

—

whether the time of use will be pretty well distributed over

the twenty-four hours of each day or whether there will be
parts of the day when the source of energy wi!i be at rest.

Lieut. Murdoch : I suppose that ordinarily the incan-

descent light burns all night from before sunset until after

sunrise. In some of the vessels, as in the nionitors, I

imagine the incandescent circuit may be partially used all

the time.

Mr. Kinsman : I would like to ask the gentleman as to

the average light of the incandescent lamps on board ship

as compared with that on terra firma.

Lieut. Murdoch : I think there we work with a large

factor of safety. I have been on board only one vessel

installed with the electric lie'ht. I found that i6 candles

care for the energy we waste in these dead resistances.

The search lights themselves are of French manufacture,

though I think the Pirush company of Cleveland have made
essentially the same apparatus. I must confess, perhaps,

to a little disinclination to use an incandescent lamp at 50
volts. I would rather take a little higher potential and
work a lamp about four watts per candle and try to get more
light in a shorter time.

Dr. Moses : Have you ever seen the installation on
board the United States fish commission steamer Albatross?

Lieut. Murdoch: I am familiar with the details but

have never been on board the vessel. They use the old

Edison B lamp. Of course if we want to take a B lamp
with 55 volts we can do it better than with a 16 candle lamp
of the same potential.

Dr. MosES: On a recent visit to Pittsburgh I saw every-

where an installation of 50-volt lamps. It appears that the

Westinghouse company of Pittsburgh have adopted that as a

standard. Their reason for adopting it, as I am told, is on
account of the economy of the lamp. .They get more watts
per candle power. That, it seems to me, also permits of the
use of arc lights directly in the circuit. Incandescent light

people, as a rule, neglect the arc lamp and arc light people
neglect the incandescent light. It seems to me there should
be an imitation of the harmony that prevails here and they
should unite in one system the advantages of all. Arc
lights should be used with incandescent lights, and yester-

day someone, I think Mr. Smith of Pittsburgh, suggested
that an arc light can be used direct from converters. If

Mr. Smith is present he will conlirm or deny it, but I pre-
sume it must have been on a 50 volt circuit.

Mr. Smith: It was Mr. Kinsman of New York who
mentioned that. It was news to me.

Mr. Kinsman: Some seemed to question the ability to

run on very high voltage. They asked me if it was pos-
sible, after the adjournment. I have run them equally well
on 100 volt converters.

Mr. DeCamp: May I ask if there is any loss of cur-
rent in running it on a hundred volt current?

Mr. Kinsman: They are obliged to lose some. I have
not the data with me. We have reduced it very much from
what it was a few months ago, and we hope to eliminate the
whole of it, and think we shall very soon.

Dr. Moses: The discussion brings out such facts that
have occurred to me that will answer some of the points
that have been raised and some of the questions asked. I

happen to have made the first experiments on board the
steamship Albatross that I spoke to Lieutenant Murdoch
about, with the use of an arc light on incandescent light

circuits. It was a 55 volt circuit. It was a lamp directly
in the circuit and the lamp was invented to run in incandes-
cent light circuits. While there, it was found, after a
great many experiments, that there was a normal length of
arc. You may, of course, draft lamps for any voltage, but
it is found by experience, taking carbon in its chemical
composition and the tendency to an extinguishment of the
arc, that a certain length of arc, perhaps from an eighth to
a quarter of an inch is best adapted to arc lighting. For
that reason it is necessary to have about 45 volts between
the terminals of the lamps, and if you are running a 55
volt circuit it gives you that limit of loss which enables you
to run out to any length right from the incandescent circuit

on the ship. In this particular case there was about one
eighth of an ohm put in. It worked very satisfactorily.

There was no winking of the lamps at all. The lamp itself

was invented for a 55 volt circuit; but the difficulty of putting-
lamps in series on a multiple and circuit is so great that it is

not advisable. Therefore, the adoption of a 50 or 55 volt
s andard enables us to harmonize the arc and incandescent
light in a most remarkable way. You can use your lamps
directly from the circuit and there are places of course, no
one will deny, where an arc light is far superior to an incan-
descent light. It gives you five times as much light per
pound of coal burned and for large spaces it is very much
more useful; so that it will be very desirable to adopt some
general system where arc lighting and incandescent lighting
could harmonize.

Mr. Kinsman: The lamp that I have reference to has
been wound so that we have successfully burned two lamps,
that is multiple series, on a no volt current. I have not
the slightest doubt but that can be successfully done by the
lamp in a very short time. That brings the thing down to

a commercial basis and under ail conditions.

Dr. Moses: But you must use two lights together.
If you only have one you are compelled either to throw
your superfluous power into resistance or into the light that
is in use.

Mr. Kinsman: In general installation, we are not go-
ing to put up two lights where they are not needed. Where
there is only one light we keep it in that way.

Mr. Wright: Lieut. Murdoch speaks of one of the
requisites for ship installation being the settlement of the
voltage. I think that difficulty is entirely overcome with
the alternating current system as we can supply a converter
to give you any voltage you please from our primary wire.

Lieut. Murdoch: I am very glad Mr. Wright sug-
gested that. I think there is one objection to the alterna-
ting current on board ship and that is for search lights.
Our hand glass is rather a peculiar institution. The car-
bons are inclined at an angle and placed out of the line,

the positive carbon being uppermost, as most of the light
is given off from the end of the positive carbon in a con-
tinuous current I fear that in an alternating current system
we lose this advantage. As we are trying to get a system
which will use either arc or incandescent lights from the
same dynamo, the alternating current in this respect does
not seem so good. I do not know that I fully comprehend
Dr. Moses, but in the system I speak of we work our arc
lamps parallel with each other just the same as we put in
'an incandescent lamp.

Dr Moses: I would state more fully then that it is

desirable, of course, to run an arc lamp exactly like an in-
candescent lamp since the function of the arc is such that
it is equivalent in a certain ratio to the constant resistance
of the incandescent lamp, if you only give it time to act.

The arc is a constant for every voltage, so that if you use
a multiple arc arrangement and you have a 50 volt circuit,

since ihe arc for a 50 volt lamp is best adapted for arc light-
ing, it is advisable to use the 50 volt circuit for that pur-
pose, putting two lamps in series, or to throw in a consider-
able amount of resistance if you use a 70 volt circuit, as
you suggested. There were some experiments carried on
by Captain Tanner and myself on the Albatross for the
purpose of using a search light. In fact, we used this arc
light as a head light going around Wilmington and we
found in a storm that it worked very well, but an arc light
can be used on an alternating current, and if you use it for
a search or signal light, the alternating current presents
peculiar advantages. You have your reversals of current
and you can make your flashes and signals come in with
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your alternations of current. You could alternate the

flashes very nicely in an alternating; system.

On motion of iMr. Phelps, Lieutenant Murdoch's paper

was accepted with the thanks of the association and ordered

entered in the proceedings of the convention.

The resignation of President Morrison was presented

and on motion was unanimously declined.

The report of the committee on by-laws was made the

special order of business the first thing next morning.
Mr. DeCAi\[P: I would like to lay before you a com-

munication which is a matter of information. It is not in-

formation growing out of any official action of this

association, but it is a matter with which you are all more
or less familiar, and several questions have been asked me
in reference to it. The secretary will please read it.

The secretary read as follows: "The committee of the

association of electric light companies for mutual protection

against e.'corbitant prices of carbon, after careful delibera-

tion on the subject desire to announce that in view of the

. collapse of the late carbon combination and the unsettled

condition of the market it is not deemed advisable at pres-

ent for the association to take further action towards estab-

lishing a manufactory or the concentration of a large'

number of contracts for carbon, believing fully that the in-

dividual companies will experience no difiliculty in placing

their orders at fair and satisfactory prices.
" W. S. Freer, Secretary."

The resignation of Charles Cooper as treasurer of the

association was read and accepted, after Dr. Moses had re-

peated to the convention Mr. Cooper's reasons for offering

his resignation, viz: that the treasurer should be in the

neighborhood of the president, because it often happens
that the president is not aware of the deficiencies there

may be in the treasury and orders are frequently given for

sums greater than the condition of the treasury warrants.

Therefore it is desirable that he should have at his elbow
some one who can tell him the balances.

DR. Waldo's remarks on " bending tests of line
wire" and "silicon uronze wire."

In looking over some specimens of wire which were sent

to the Baltimore & Ohio Telegraph Company, Mr. Maver
and I were very much impressed with the uncertainty of the

bending test of line wire. Very simple devices are often-

times very advantageous in use, and I thought it might be
of interest to tell the convention of a simple tool which will

give more or less uniform results in the bending tests. I'he

objection lo taking a piece of wire in vour hand and bend-
ing it, as is ordinarily done, is this; That a piece of wire

bent at an angle here (illustrating) will break, not in propor-

tion to its strength or value as a wire, but in proportion to

the diameter of the wire and its crystalline structure. A
very hard drawn wire, for instance, will break with much
less bend around a sharp angle than around an angle of its

own diameter. I noticed that in all the tests described by
the division of postal telegraphs in England, Mr. Preece is

careful to insist that the wire be bent around its own diam-
eter. Any of our hard drawn coppers will break after one,

two, . or three bends. The Utile instrument which Mr.
Maver and myself constructed is merely a pair of plyers,

which can have pins of difTerent sizes inserted at its center

of motion and will grasp the wire uniformfy. It is meant
to be screwed to a board so that the angle at which the

wire finally breaks on the last turn is accurately shown. I

think as the mechanical properties of wire receive more and
more consideration and become more and more desirable,

that it is extremely important that we have a uniform sys-

tem for this bending test, and I do not know of any better

condition than that the wire shall be bent around its own
diameter, and that the number of degrees it takes on its

last turn shall be registered. For instance, we know that a
wire \\'ill take three right angle bends and, we will say, fifty

degrees more. You can make any simple, arbitrary device
to record the number of degrees of bending that a wire will

stand, and as many of our wires will break at a single bend
or bend and a half it is very important that we keep the

last number of degrees which the wire bends in order to

have an indication of the mechanical value of these high
grades and hard drawn copper conductors.

In the discussion with Mr. Preece, and also in confidence
with the Lazer-Weiller people in Paris, I became a good
deal interested in the silicon bronze question. I take it

that we can look upon all conductors of electricity as merely
transparant to electricity, so to speak, and that electricity

will travel through them a good deal as light will travel

through glass. [Applause.] In our dense ignorance as to

the nature of electricity, of course, we can only make sur-

mises in regard to this point, but I take it that that is a
good practical conception to bear in mind. It has been
found that very small quantities of alloys or the earthy
metals introduced into a good conductor have very
much the effect of the introduction of a small amount of
iron or any discoloring influence into glass upon the trans-

mission of light, and that has been found true particularly

of some of the earthy alloys— for instance, arsenic, phos-
phorus and silicon. i3ut there is also a peculiar physical
change which takes place when silicon or phosphorus is

added to the bronzes. ^Vhat that change is I do not know,
but it has seemed to me that the addition of a small amount
of silicon or phosphorus must enable the atoms of molten
copper to effect a certain nearer relation to each other, that
is, that the centers of the atoms, so to speak, are allowed
to come a little closer and that the tensile strength is much
increased by the addition of these small quantities of the
earthy alloys. But whatever the cause may be, it is an ex-

perimental fact that the addition of small quantities of
phosphorus and silicon, and perhaps some other alloys, has
given us bronzes which have high tensile strength without
any greatly lessened conductivity. I began a series of ex-
periments on silicon and its application to these bronzes to

see whether we could get conductors which should have
mechanical properties of a high order, and at the same time
have the transparency to electricity that copper has. The
first results of these experiments, after two years of work,
are beginning to show themselves, and I have here a num-
ber of specimens of some silicon bronze conductors in which

a high tensile strength has been obtained by using a core of

silicon bronze and a covering of copper. You are all aware,
perhaps, that some of the French engineers have made
"spans of a mile between supports in some parts of Algiers

of very hard drawn pure silicon bronze wire. But the

trouble with it is that the conductivity is no greater than
the conductivity of steel, and in most of our purposes we
want high conductivity; so I was led into a variatioil of the

ordinary form of conductors and returned to the idea of a
cored wire. It was not possible to push the construction

of pure silicon bronze conductors up to a tensile strength

of 120,000 pounds to the square inch, and that rivals the

tensile strength of the best steel. But as a conductor for

large currents that was comparatively useless, and I there-

fore was led into the experiment of coring the wire. I

think by common consent the disadvantages of the old style

of cored wire arose largely from the difference in electrical

conditions between the core and its surroundings. If any
moisture got between tlie steel core and the copper cover-

ing we had a perfect electric pile and a certain amount of

disintegration would take place between the core and its

surroundings. Now that difference of potential does not

exist between the bronze core and the copper covering of a
silicon bronze wire, because they are so nearl}' alike chemi-
cally and their electrical condition is almost identical. But
there is another very great advantage. The fusing point
of silicon—that being an alloy of copper—is slightly lower
than the fusing point of copper itself, and it became possi-

ble to put in ingots of silicon bronze and to cast around
these ingots pure copper. There would be a perfect joint

of fusion, so that when the ingots were taken from the

molds there was an ingot of silicon bronze covered with
copper which would have a perfect mechanical homogeneity,
and those little samples which have been passed around the
room are specimens of wire drawn with a silicon bronze
core with the ends polished, so that you can see there is a
difference in constitution of the metal, but it is almost im-
possible to separate the silicon bronze core from its outside
covering. This is a more or less complete solution of the

problem of having electric light conductors of very con--

siderably more tensile strength than anything which copper
can give, and yet possessing almost the conductivity of cop-
per. In-the case of smaller wires the degree of success at-

tained is equivalent to about the following figures: A wire
103-1000 of an inch in diameter will break at about 650
pounds, and for tension and bending it is much more satis-

factory than the best hard drawn coppers which we have
been able to get You have, too, variable quantities of
conductivity and tensile strength, and you can save either

at the expense of the other; so that it becomes possible by
using the sihcon bronzes to vary for particular condition's

either of those qualities. I think the experiments which
we have made bid fair to be successful in producing per-
manently a conductor—not perhaps better than copper, be-

cause we purify our copper more and more, and the present
conductors of copper will undoubtedly be increased—but a
conductor which is very good and which will possess me-
chanical properties which thus far have not been available.

One thing more as to the ultimate course of experi-
menting in this direction. The silicon-bronzes made in

Europe have been expensive because of the prohibitory
prices put on by the owners of the only patents under
which they could be made—the Lazar-Weiler patents—but
owing to the genius of the Cowles in the working of their

smelting furnaces, by which silicon can be reduced from its

quartz in a much less expensive way than any other that
.has yet been tried, and in consequence of the low price of
sihcon, these silicon bronzes will be made, doubtless, at a
cost which will not at ail be prohibitory for their use in

places where wires happen to be swung from supports and
tensile strength becomes of great value.

Dr. Moses: The very interesting remarks of Dr. Waldo
have elicited from my neighbors here a comment which I

would like to bring to the attention of the convention. He
suggests that perhaps the hard drawn core being more
slowly acted upon by its own weight in stretching, would
perhaps break after the outer covering had yielded. Expe-
riments on tensile strength are conducted so rapidly that

there is no opportunity that I see for fatigue of metals
becoming a factor. It recalls to my mind a remark that
was made to me by one of the engineers of the Brooklyn
bridge. He said that he was anxious to find out what
the effect would be-of the introduction of quite a number of
what are called hard wires into the cables of the Brooklyn
suspension bridge. It appeared that some dishonest con-
tractor had given, strange to say, abetter wire than he was
called upon to give, that is, a hard wire instead of a soft

one; but it had come in the course of his manufacture and
he had thrown it into the lot of wire forwarded. In the
tensile strength experiments made, it was found to be un-
suitable to the bridge, but still he found a means of getting
it in. I believe the man is suffering to-day for it in one of
the penitentiaries. The conditions were similar to those
spoken of by Dr. Waldo, though not exactly the same.
The hard wires are supposed to be in the condition, that
yielding less than the soft wires, the ultimate strain will be
drawn upon by the fatigue of the metal in the course of
years, so that these wires are, practically speaking, getting
the whole strain upon them. I mention that, so that in

conducting further experiments, if you can introduce
time into the experiments so as to see the effects of
fatigue on the copper covering, it will be a very interesting
thing.

Dr. Waldo : I think the whole question of the me-
chanical testing of wire is one of extreme importance. I

have been very much struck in testing long series of wires
with the disturbance caused by this very fatigue of the
metal of which Dr. Moses speaks. In using a testing ma-
chine for testing strengths, it is of the utmost importance
that the strain be applied very gradually, because you could
all get different results in a machine where the strain is

applied gradually at an interval of several minutes we will

say, for each wire and where the strain is applied rapidly.
I, for one, would like to see a committee or some represen-
tative body which should take under consideration the uni-

fication of the mechanical tests for wire for electrical pur-

poses. I think the bending and the torsion and the break-
ing tests are all now made very much as a particular whim
of the company or person using the wire prescribes, and if

we had a uniform method of making these tests we should
have data for preparing conductors mechanically in a way
which is not now possible. I do not know but that t am
ready to make a suggestion that a committee be appointed
having for its province the consideration, for report at some
future meeting of the convention, the best means of estab-

lishing a uniform system for the mechanical testing of wire
for electrical purposes.

Dr. Moses : I think that is a very excellent suggestion,
and I hope that the president, in appointing that commit-
tee, will consider the extent of the investigations of Dr.
Waldo by referring the matter to him as one of the mem-
bers of the committee. There is, I think, a committee ap-
pointed for the purpose of considering insulations and wires

in general. But this might be made a special subject of

investigation, and if it is the pleasure of the convention to

appoint such a committee, I hope Dr. Waldo will take

charge of it.

Mr. Mailloux: In regard to the conductivity of cop-
per, of course, it is important to use the specific resistance

of the copper, and I would like to ask Dr. Waldo a ques-
tion particularly directed to finding out whether electrolytic-

ally produced copper has ever been used in making wires

I have had considerable experience in making copper by
electro-deposition, and I found it is possible to make a

copper which is not only very pure—sometimes ggg fine,

but it is also a verj' ductile substance, and it can be bent a

large number of times without showing an absolute rupture;

it seems to draw out in bending, so that the broken ends
look very much like an electric light carbon, for instance,

and it occurred to me that perhaps some attention should

be given by wire makers to the use of that kind of copper.

Dr. Waldo: I confined our experiments at first to

copper which was electrically deposited on the cores and
we obtained some remarkably fine specimens of wire in that

way, but the cost of the process was prohibitory. The
copper which I have used frequently is merely the high-

est grade of Lake Superior copper.

Mr. M AiLi.oux: Referring to electrolytically deposited

copper, I did not mean that it was deposited on a core by
electricity, but I referred rather to copper which has been
produced in the form of slabs by means of electric deposi-

tion. There is now a firm in New York that has pro-
duced, I understand, some five hundred tons of plates of

copper per month by means of electrolysis, and I meant
particularly copper which can be used in ingots just like

any other form except that it is very pure and exceedingly
ductile.

Dr. Waldo: There is great danger in the melting of

copper. One of the most insidious difiiculties in the man-
ufacture of high grade conductors is the introduction of a
sub-oxide and a protoxide of copper as an impurity, I am
very much afraid of any process which involves the con-
stant melting or remelting, and I should be afraid that elec-

trolytically deposited copper would lose all it would gain
by being electrolytically deposited in any ordinary process

of melting. The protection of that copper during melting

has been one of the most serious difficulties that we have
had to face.

Dr. Moses: In the refining of copper, the solution of

protoxide of copper in the copper itself is one of the diffi-

culties in the way of getting a pure copper by ordinary

smelting processes, because it seems to disseminate itself so

thoroughly in the mass of copper. In electrolytically de-

posited copper that is not the case, but there are other ob-

jections, and I wish they could be brought before the con-
vention.

Dr. Waldo's suggestion that a committee be appointed
to establish a uniform system for mechanically testing wire

for electrical purposes was accepted, and the chairman an-

nounced that he would add the committee to that to be ap-

pointed by the president on the "Proper Insulation of

Wire and Installation and Construction of Plants."

The convention adjourned until Thursday morning at

10 o'clock.

THURSDAY MORNING'S SESSION.

The report of the committee on " Revision of the Con
stitution " was the first subject taken up Thursday fore-

noon. After some discussion the constitution as reported

by the committee was adopted with some few modifications.

The following is the

NEW CONSTITUTION:

I. The name of this association shall be " The Na-
tional Electric Light Association."

II. Members of this association shall be companies,
firms, or persons, operating electric light and power sta-

tions for public or commercial purposes, manufacturers of

electrical supplies and apparatus. Electricians, electrical

engineers and persons, firms or companies whose profes-

sions or business is directly collateral thereto, may become
members, upon the recommendation of the executive

committee and approved of by the association.

Each member, in a vote by ballot, shall be entitled to

one vote.

A ballot may be demanded by one-fourth of the mem-
bers present.

Persons may become honorary members, without the

right to vote by ballot, of the association.

III. The officers of this association shall be a presi-

dent, two vice-presidents, treasurer and secretary, and an
executive committee of six members, the president, vice-

presidents, treasurer and secretary being members tvv officio.

IV. The president and vice presidents shall be elected

by ballot to serve from the close of the annual meeting at

which they are elected until the close of the next annual

meeting.
V. The treasurer and secretary, who may be one and

the same person, shall be nominated by the president sub-

ject to the approval of the executive committee. The ex-

ecutive committee shall be chosen by ballot at each meet-

ing, either annlial, semi-anhual or special, to hold office
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from the close of the niceling at which they :ire elected un-

til the end of the meeting at which their successors are

chosen.
The duties of the several officers shall be those usually

pertaining to their respective offices.

The treasurer, secretary and executive comniiltce shall

make a written report at each meeting to be spread upon
the records of the association.

VI. The executive committee shall be the governing

body of the association, three of which shall constitute a
quorum. They shall meet from time to time and shall re-

port upon application for membership, gather and prepare

information upon topics of interest and arrange for their

discussion at the several meetings of the association.

\'II. The annual meeting of the association shall be
held in Februar)', and the semi-annual in August of each
year at such place as the association shall determine, and
such date as may be determined by the executive com-
mittee.

VIII. The membership -fee of each member shall be
$10—which shall accompany the application.

The annual dues shall be $10—payable in advance and
shall cover the calendar year.

IX. .\11 amendments to the constitution shall be
presented in writing and referred to a committee to be ap-

pointed by the chair before being acted upon by the associa-

tion; a two-thirds vote of those present shall be necessary

to their adoption.

A ballot on such amendment may be called for upon
the request of five members of the association.

As reported by the committee, the fourth section con-
tained the following clause: " The same person shall not
be eligible to the office of president and vice-president for

two successive terms. The striking out of this clause, on
motion of Dr. Moses, was the only material change made in

the constitution as proposed by the committee.

C. B. DE LA Vfrgne, of Boston, proposed an amend-
ment, making ineligible to appointment on committees per-

sons interested in the subject matter of such committee in-

vestigations through a pecuniary interest in an article which
the committee's report would affect, and also providing that

no person should be appointed on a committee to report on
an article or commodity who had not some familiarity or
practical experience in the use of the article or commodity
which was to be the subject of the committee's report. The
amendment, after some discussion, was rejected, the reasons
against it appearing to be that it was incapable of being
practically carried out. that the best committee work would
be done, as it had been done in the past, by persons directlv

interested in the subject matter of that particular commit-
tee's investigations, and that any attempt on the part of
one member of a committee to intrude too much of his own
personal interests in the work would be promptly checked

;
by other members.

Members will be furnished copies of the new constitu-

tion by the secretary.

The report of the committee on " Wire Gauge," which
had been made a special order of business, was then taken
up, and Mr. Phelps presented the following:

*' Resolved, that the report of the committee on wire
gauge be received and the committee discharged with the
hearty thanks of the association for the valuable work ac-

complished by them and presented in their table of the
mathematical properties of the metric gauge; and it is

further
•' /Resolved, that in view of the large number of gauges

already in existence and the confusion arising in their use,

it would, in the judgment of the National Electric Light
Association, be inexpedient to promulgate an additional
gauge. The association earnestly recommends to its mem-
bers and all others using copper wire the practice of desig-
nating sizes by definite diameters, such practice having
already gone into extensive use, as a feasible escape from
the confusion of many gauges. The association further
recommends the use of the meter and its fractions in desig-
nating diameters, and in furtherance of that end publishes
the tables presented by its wire gauge committee August
gth."

Mr. Mason: When I made the motion to make this the
order of the day it was in view of a resolution like the fol-

lowing which I will beg leave to submit as a substitute for
the other:

*' Resolved, that the report of the wire gauge committee
be accepted; it being understood that by accepting it, we,
as an association, commit ourselves to the following: First,

that in reports, communications, etc., we will designate
wires by their diameters expressed infractions of the meter;
secondly, that in our personal conversation and business we
will designate wires in the same way in so far as we find
possible; thirdly, that this association offer to wire manu-
facturers such aid in the way of information as shall enable
them intelligently to list their wires on the metric system."

Now, Mr. President, my point is this: If a man wants
a gauge, we have a gauge there in the table which has been
presented to us. I beg leave to differ a little from the
chairman of the committee on that point. The left-hand
column of figures upon the table which is before the con-
vention contains arbitrary numbers, although they are based
upon the second column—the tenth of a millimeter— but
we have there a gauge and those numbers will undoubtedly,
if such resolutions be passed, come into use by us. We
can telegraph for wires under these numbers. I am very
confident that the majority of the association feel that while
we do not wish to go any further than is necessary in this
matter, we want to do something that will commend itself

to the users of wire and the makers of wire throughout the
country. It seems to me that we are only following in the
line of action taken by our government and taking a very
modest step if we shall adopt the resolutions just read.

Mr. Garr.\tt: I understand you, Mr. Mason, that
that would not, of necessity, oblige us to do anything onlv
as we found it convenient in our business.

Mr. Mason: I understood, Mr. President, that a let-

ter was read six months ago in our session from Messrs.
Brown & Sharpe, in which they stated that they regarded the
proposed metric gauge as very superior to their own and if

this convention would in some way adopt it or express its

approval of it they would be very glad to adopt it for use
in the measurement of their wires. That was a very strong
testimonial to the value of this proposed system and I

would like some action taken which would lead them to do
that which they proposed to the association. Other wire
manufacturers will probably follow in the same line, and I

feel that we shall all be greatly convenienced. I received
an order a short time ago for a number of milts of wire
from the far west. The order simply read so much number
S. so much number 10 and so much number 12. I sent
them the Brown & Sharpe gauge. They were to a certain

extent useless out there. The gentlemen ordering used the
Birmingham gauge. If it is understood that this associ-

ation has, in a general sort of way even, adopted this

metric system, we shall have our orders and know what
they mean.

Mr. Garratt : I would vote strenuously against any
adoption of any system of wire measuring which should, in

a cast iron way, commit us to it. I would not vote for the

adoption of any system of measuring wire which would not
leave each individual completely at liberty to do whatever
he wished to do. If a man can not find it more to his advan-
tage to use this system of measuring than any other, we
never can oblige liim to do so, and I would personally de-
cline to commit myself to it. My idea in regard to that

would be this : Take such action as would leave us at lib-

erty, with the commendation and encouragement of the
association, to use a better system of measuring than we
heretofore have had. the best I know of being the applica-

tion to the wire of its simplest principle, namely, its diam-
eter.

Mr. Mailloux : Perhaps I permitted myself to say too
much in the previous discussion, and I may have been con-
strued to mean that I disapproved of the work done by
your committee. I think it is doing justice to myself and
to the committee to say that I am heartily in sympathy with
the work. I believe I took especial care to express my
appreciation of the precision and care with which the work
has been done. I agree perfectly with the sentiments just

expressed by ^'r. Garratt. I regard the valuable work
done by them as a priceless contribution to the fund of

knowledge which we have regarding the methods by which
we measure the various properties of wire. At the same
time I am aware, as you all are aware, that in this country
the inch is used very extensively. Since the discussion

Tuesday I have taken the opportunity to speak of the mat-
ter with several makers of electrical machinery who are

using wire in very large quantities, and they have tcld me
that so far as they were concerned they could only make
use of this gauge to a very limited extent— that they would
adhere to the method of determining sizes by the thou-
sandths of an inch, because, as they use the foot as the

unit of length, it would be very inconvenient to determine
the area of sections of conductors in one system of meas-
urement and the length of it in another system of measure-
ment : so that in making computation as to the space occu-
pied by the wire or as to the weight of the wire, they
would find themselves in a worse predicament than they
were before. I also noticed that in wires of certain appli-

cations the thousandth of an inch is more convenient than
the other, I believe that, while the system proposed by
the committee is very valuable and undoubtedly has a great

range of application, we ought not to force people to ac-

cept it, because if one system is more applicable than
another, the person who finds it of greatest convenience to

use that system ought to have the privilege of using it.

Consequently, I oppose the motion.
Mr. EUSTIS : In regard to that computation of weight

which the gentlemen was speaking of—changing from
millimeters into feet, that is, measuring the diameter in

millimeters and yet computing the weight for a given
length in feet— I think if he had studied the table as much
as I have, perhaps he would have found it easy to make the

calculation from the number which is given as the logarithm
of the sectional area, and then by simply multiplying that

one number by a constant he could get the pounds per

thousand feet which is given here. It is immaterial in any
computation of this sort, whether you start with an inch or
with a millimeter in making the final determination. The
constant holds true ; because your length, your weight per

thousand feet, is proportional to the sectional area multi-

plied by some given constant, whether you take the sectional

area in inches or whether you base it on millimeters is im-
material. I have here the constant for the calculation of

pounds per thousand feet. I will just put that on the board
in case anybodv would like to have it (illustrating). That is

the constant which is to be subtracted from the logarithm
of the area given in square millimeters.

Mr. Mailloux: It has happened with me several

times that I had to make calculations that very way. I am
perfectly aware that it can be done, but I was merely refer-

ring to the confusion that is likely to arise where you are

accustomed to calculate volume by one method. You are

quite likely, especially where there are numerous calcula-

tions to be made, to forget the constant. I have been
obliged recently to make a great deal of use of the metric

system in calculation, because I had to design apparatus
with reference to plans sent over to me from abroad, which
were made on metric system. In a case like that I find it

very convenient indeed, but where it is necessary to pass

from one to another I have found in several instances that

you are likely to be confused by forgetting the constant.

Mr Eustis: As the gentleman has spoken about mis-

laying his constant, I would simply ask him how he ob-

tained a constant for the'determination of the weight per

thousand feet, where the diameter is given in inches. If he
has to determine that everv time separately, why is it not

as easy to determine that in the metric system as in feet

and inches ?

Mr. Mailloux: Imean the constant of converting the

length of the wire into meters or fractions.

Mr. Steuakt: This opposition to the motion, as it

now lies before the house, reminds me very much of a

"bugaboo." It is an imaginary evil that may come and
may_jnever come. The question of whether this gauge

would be useful is altogether a question of the survival of

the fittest. The question which presents itself practically

is whether this thing will prove to be so much better that

every one will adopt it in preference to inches, and 1 think

that is the only question wdiich is to be determined, and
that can only be determined by practical tests in actual use,

and I think that the opposition to the passage of this mo-
tion, which is merely a suggestion on the part of this asso-

ciation, is altogether out of place.

Mr. Whkeler: Mr. Mason's resolution is so strongly
worded in regard to this association committing itself to cer-

tain things that I think we want to be very sure, before we
do commit ourselves, that the gauge proposed is a good one.

All the gauges that have grown up by reason of the needs
of wire makers have had the notches made so that the

larger sizes differed by larger spaces than the smaller sizes.

That is very well shown by the charts prepared by the com-
mittee on wire gauges, where the numbers are placed so as

to correspond with the old gauges, and the first number
equals number 38 of the ordinary gauge and the second
number equals number 32; therefore the gauges we have
been using for the fine wire sizes have six numbers in be-

tween the first two of the new proposed gauge, and at

about the bottom of the chart, at about number 00 of the
old gauges, there are nine numbers of the new gauge which
correspond to the one number 00 of the old, which shows
that in the fine numbers the new gauge does not have fine

enough differences, and at the bottom the new gauge has
too fine spaces; that is to say, take ^ number 38 wire, for

instance, which differs from number 37 by half a thou-
sandth of an inch, and in the new gauge the difference is

six times that, which is not fine enough for practical work.
We are sure to need some number between number i and
number 2 of the new gauge, and at the bottom we have
one number of the old gauge w^hich covers nine numbers of

the new. I think, therefore, that the best thing in view of

the fact that we have now twenty-five or thirty gauges in

use, is to pick out some one which is the best that we can
find and not create a new gauge.

Mr. Garratt: Before two conventions I have debated
and explained at length the objection raised by the gentle-

man. He will find it in the electrical and in a number of

the daily newspapers. I have suggested no gauge. That
is simply a table by which from the tenth or the hundredth
of a millimeter you can determine the property of any wire
you wish. Again, the gentleman says let us pick out a
gauge from the existing gauges. Of the present existing

gauges there are fourteen Birmingham gauges in use to my
knowledge, and there are thirty or forty Brown & Sharpe
gauges used in America. The question of there being in

the small numbers too great variation has been replied to

and replied 'to until I am sick and tired of it. Any mathe-
matician who knows the rule of three ca_n construct from
any one of those small numbers the properties, electrical

and physical, which he requires. In ordering wire he can
order by the hundredth of a millimeter, and he can deter-

mine that by the micrometer. The statement that those
numbers do not correspond to the Brown &: Sharpe ratio is

entirely impertinent to the question. I repeat that I have
advanced no gauge.'

Mr. Mason's substitute motion was lost and Mr. Phelps
resolution was carried.

A motion to adjourn at five o'clock this afternoon was
carried.

The treasurer was directed to draw upon the funds of

the association for $50 to meet the expenses of the attend-
ance of the secretary at the convention, and a bill for $60
for printing a paper, presented- by Mr. DeCamp, was
ordered paid.

THURSDAY AFTERNOON'S SESSION.

The convention was called to order at 2:30 i\ M.

On motion of Mr. Leggett the undergrounding of wires
was made a subject for discussion after the reading of the

papers announced on the programme.
Mr. Mailloux then read

TnE PRESENT STATUS OP THE STORAGE BATTERY.
In- one of his inasteiiy newspaper interviews a well-

known American electrician once said of the' storage
battery that it was chiefly remarkable for its power of
stimulating the propensity for lying which is inherent in

some natures. This sweeping assertion naturally makes
nie realize very fully the possible risk of compromising-
my reputation, wliicli I run iu undertaking to make a
few observations relative to the storage battery.

Under the circumstances an apology might seem to
yoii to be a suitable preface, but I trust that a simple
explanation will stiffice to dispel ail doubts on your part
as to my good faith, in the premises. This explanation
rests upon the fact that the storage batterj^ like the dyn-
amo, the arc lamp, the incandescent lamp, and many
another thing, has grown and progressed. Only a year
ago I would have hesitated, perhaps refused, to say any-
thing before you in favor of the storage battery. My
reason would not have been a lack of confidence, but
rather a feeling that ihe era of the storage battery was
not yet at hand. I felt that this youthful olTspring of
the great and powerful family of electrical applications
promised to play as important an industrial role as any
of its colleagues, but 1 also knew that it had already
made one debut some years ago and failed to draw, be-

cause it was too young. I would have beeu sorry to

see its chances of success forever spoiled by a second
premature attempt. The chikl seems, however, to have
now had sutHcient time to mature and perfect its train-

ing, and after an interval of some five years it has reap-
peared upon the scene, this time with a fair and encour-
aging success. Williin a few months there has beeu in

America a great revival of interest in the storage bat-

battery, as you are aware. Many of us practical men,
who were once disposed to be skeptical, begin to regain
contidence. Certainly, the applications which have
been made of the storage battery in this brief period
prove beyond dispute that this time the storage battery
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is coming to stay. In some cases it found a new and
profitable field waiting for it. as for instance in railroad

car-lighting. In many other cases it opened an entirely

new range of possibilities by its playing a secondary
role. In a word it has a wide sphere of usefulness to

cover, through man}' devious paths, some of which it

alone can tread over, and many of which it will com-
pass with the help of other applications of electricity.

It does not presume to fill all these parts at once. lu
the case of .some of them it may prove wise to permit
the process of evolution to go on for some time to come
before they are con.sidered.

It is not necessary, however, for the storage batteiy

to wait until it can accomplish everything before accom-
plishing something. There are many applications where
it is now entirely competent to give satisfactory results,

and while doing what it is at present capable of, it can
learn what it does not know. The dynamo was not at first

what it is now, nor was the lamp, nor indeed the details

of lighting systems. Electric lighting was limited at

first to isolated installations. The range of adaptability,

compared with what it now is, was liniited greatly. It

was necessary to confine tlie applications of the light to

isolated cases of fitness, since the apparatus was too lim-
ited in every respect to admit of doing more. But while
we were doing what lighting could be done with these
facilities,— and making money too, even then,— we
were learning to do more. Invention, and the yet great-
er force evolution, were hard at work to give us better
ideas and more practical devices. In time came the
central station, such as it was,— and I might emphasize
the suck. Many are here present, doubtless, who were
operating these pioneer arc light stations, with long rows
of dummy lamps, to he shifted in or out pf circuit for
the purpose of balancing the work in tlie circuit itself.

Then came the current regulator, and following in its

wake succession of devices and improvements, of meth-
ods, of systems. The evolution of the incandescent light

is also of equal interest, and from the useless platinum
wire lamp to the very useful alternating .system of to-day,
the steps are so numerous and strangeThat the mind finds
itself in a regular museum in attempting to retrace them.
I need not tell you that the evolution of the electric light
is not complete. The very existence of our organization
proves that, .since our object is to promote and further
the process of development. Each year we have found
electric lighting advancing a few steps. Ten years from
to-day we may have made so many of these steps that
our present sy.stems may seem obsolete, yet these very
systems in their time were good enough to earn dividends
with This is precisely the case of the storage battery.
Its application can even now play a brilliant part in
electric lighting, but it can be very usiTiil even if in-

trusted with a more modest jiart. In a word, it has
arrived at that age and condition of development which
fit it to enter the actual service of civilization and begin
the jace for promotion. If I may judge by the very
favorable attention which the storage battery has received
from the public and particularly from those who are dis-
pensing electricity to the public, I think I can venture
like our very genial friend and learned colleague, Dr. 0.
A. Moses, to prophesy that the storage battery is going
to be the next great step of progress. It has already
taken its place in line, and I believe it will speak for it-

self inside of a year.'

"With regard to the storage battery itself, it may be
said that in following its development since the days of
Plante, one meets with an already large and interesting
collection of ideas and devices. It is outside of the
scope of the present paper to enter into the study of the
steps by which the art has arrived at the present stage.
The number of patents relating to storage batteries in
this country and in Europe is already quite large, never-
theless the number of good storage batteries Ls exceed-
ingly small. In this respect history repeats itself. The
large and constantly increasing number of patents on
dynamos, lamps, regulators, converters and what not,
when contrasted with the small number of those inven-
tions which are really useful, suggests that a large pro-
portion of inventors must have been engaged too
deeply in Taking out patents, and pay altogether too
little attention to the work of reducing their inventions
to practice. Passing by the history of the secondary
battery and the theories of its action, which properly
have no place in a paper like this, it might be of inter-
est to dwell briefly on the objections urged against the
storage battery. The two chief objections are, limited
life or durability and low economy. I shall frankly ad-
mit at the start that in many ca.ses these objections are
sutficiently valid to throw the storage battery out of
competition. The final commercial test of the storage
battery, however, is the prospect of gain which it offers,
under the circumstance of any given case. Viewed in
this light the above objections to the storage battery lose
some of their force. I can cite as an example the case
of a Philadelphia hotel which it is proposed to light by
electricity. A practical electric light man who has been
engaged in the business of establishing and operating
central station plants ever since the beginning of electric
lighting, went over the case very carefully and came to
the conclusion that the storage battery would be prefer-
able. So well satisfied is he of the fitness of the storage
battery that he submitted detailed propositions for fur-
nishing light. The present cost of fighting the hotel by
gas is ^l,rm per annum. For the sum of $B,.500 per
annum, this practical man is willing to assume the
responsibility of furnishing light for ii term of years.
Being a careful and shrewd business man he has made a
wide allowance in his calculation. He does not count
upon the two years guaranteed life of the battery plates,
hut assumes a necessity for their entire renewal in one
year. He calculates nevertheless to make 15 per cent,
on his investment, and I may say that he seldom makes
mistakes in his ventures. In this case, the fact that
light must be on "tap" for every moment of the 24
hours, becomes an important consideration, and the

evident advantages of the storage battery outweigh the

questions of durability and economy. Now, taking up
the question of durability by itself. I may say that it is

greatly dependent, not only upon the kind of battery,

but even upon the use to which it is put.

Then perhaps he may neglect to put in more than
the quantit}' ueces-sary for a normal capacity. The re-

.sult is that the battery is not fully charged, and to fur-

nish the usual capacity it must be discharged by draw-
ing upon its residual charge. He soon finds his battery
giving symptoms of disease, and in a short time both
the positive and negative plates will require doctoring,
instead of one kind only.

It must be said, however, that improper care is not
solely responsible for all the trouble that affect the life

of the storage battery. Some difficulties, like the scaling

off of the active matter, the buckling and stretching of

plates, are largely inherent in the battery. They are

natural consequences of the manner or method of mak-
ing the battery. So it may be said that here the storage
battery has a personal equation depending on the make,
the care, skill and knowledge of the maker. This
amounts to saying that some kinds of storage battery
are more troublesome to keep in order than otiters.

The life of the storage battery plate must not be re-

garded as doomed to remain compassed within the term
of a couple or three years. The limit is gradually being
extended, and it may be said that each succeeding batch
of the product of a factory is slightl}' better than the
preceding. The same may be said of the cost, which of
course is an important consideration, in view of the
necessity for repairs or perhaps removals at certain inter-

vals. The cost of manufacture has been reduced thirty

per cent, inside of one year, and it is even expected that
it will be brought down to fifty per cent, before the year
is up. The prices have not been reduced because the

demand is great even as it is. This of itself shows that
the storage battery has already a good field of usefulness
where it can command to a great extent its own price.

The weight of the battery is anotheV of the objections
to be met, particularly for street cars, etc. This objec-
tion is one which is of particular rather than of general
application. It depends on the battery. We know how-
ever, practically, that with 27 lbs. of active matter, it is

possible to provide a supply of energy for 6 lamp-hours,
or over 10 watt less per Ih. of matter. This result will

no doubt be improved upon greatly.

Last but not least among the objections used against
the .storage battery is that 'of reduced economy. My
esteemed friend and colleague. Mr. Anthony Recken-
zaun. whom you will have the honor of hearing after

me, will give you very clear and precise information on
this question of economy, more practically as regards
the use of storage batteries for power. I will leave this

portion of the .subject to him because I know he is a
most competent authority. I w^ill permit myself also to

commend his very intelligent work in Europe during the
last five years, in the application of accumulators to

electrical traction and propulsion.
The question of economy considered in relation to

the storage battery does not present such difficulties as

might at first be supposed. Considered as an- apparatus
for transforming energy for electric lighting by incan-
descence, the storage battery has an efficiency so much be-
low that of the dynamo, or the transformer, that it cannot
hope to enter into direct competition with these in many
cases. Of the electrical energy produced by the charg-
ing dynamo, probably not more than 65 to 70 per cent,

finds its way into the lamps. With direct lighting, as we
know, we may obtain as much as 90 per cent. But just
here there, is a question of great interest and importance
which arises, namely; the proportion of energy appearing
in the lamp as light. In an incandescent lamp probably
not five per cent, of the energy expended is utilized as
light. This five per cent, of rays represents the propor-
tion of heat rays which are visible. The other rays are
invisible. Kow it is also well known that this very pro-
portion of the useful light-giving heat increases with the
absolute temperature of the filament. This means that
the higher we raise the incandescence of the filament,
the more light it gives for a given amount of electrical

energy. But when the filament is brought to an exces-
sive temperature its life is not so great. Just here I will
note the fact stated by authorities that alternating cur-
rents have been found to increase the life of the filament
as compared with continuous current. Now I can .sup-

plement this with the statement that the storage battery
current gives yet much longer life to the lamp. It per-
mits the raising of the filament to a higher degree of
temperature, and consequently it leads to a gain in the
energy required.

We have found in practice that we can obtain the
same average life of 600 hours with a lamp of 'ii watts
per candle power, while direct currents would require
lamps of 3i to 4 watts per c. p. In our early work,
realizing the great disadvantage at which wc an- |ila(-ed,

we resorted to the use of lamps of liiglicr crMiiuiny. so
called. The makers of these lamps refu-^nl alisoliiii-ly

to give any kind of life guarantee. They were them-
selves yet more surprised than we to learn of the remark-
ably long endurance of these lamps, even on board cars,

where the filament is subjected to the wearing effect of
mechanical vibration.

,

Of course I can not pretend to say what is the cause
of this Increased life of lamps with the storage battery
current. It is probably related in some manner to the
fact that the current of a storage battery is continuous in
the strict sense of the term, while the current of dyna-
mos and tran.sformers are wavy in character.

It would seem therefore that so tar as electric light-

ing by incandescence is concerned, while the storage
battery is opened to the objection of wasling at the
spigot, it can claim some saving at the bung-hole, which
quite nearly equalizes the difference between the results
obtained by the direct and storage method. Taking our
65 per cent of energy, or in round numbers 485 watts.

we can obtain twelve lights per electrical horse power of
746 watts produced in the dynamo, using lamps of 51
watts, which is the most economical yet heard of with a
continuous cui'rent, we have the following results: Out
of 746 watts, taking 90 per cent as available at the lamps,
which is a liberal proportion, we have 671 watts or less

than twelve lamps, or less than 12 lamps of 51 watts. If

we consider the fact that in practice, lamps of 60 to 70
watts per 16 candle power are the rule, the difference
would be yet greater in favor of the storage battery.

Taking another view of the question we can calculate

what is the lowest per cent of efficiency permissible in

the storage battery.

Taking 11 lamps as the result of the direct application

from the dynamo, we find that the storage battery must,
at 40 watts per lamp, supply 440 watt hours out of each
746 watt hours given to it, or somewhat less than 59 per
-cent.

I need not dwell at length upon the uses of the

storage battery and the services which it can render in

connection with electric light plants, for these are quite
generally understood, and new ones suggest themselves
all the time. The present rate of demand shows that the
uses are at least equal to the rate of supply and some-
times in excess. One application of special interest in

this connection, however, is that in connection with
incimdoscent li.ghting, both from isolated and central

sliilioM plants, the incandescent light is growing in favor
so rapidly that where it is already in use for a certain

number of hours during the evening, there is an objec-
tion to the use of gas at other times. In small installa-

tions it would not evidently pay to run constantly for a
few lights. The storage battery would here be very
useful, if not indispensable, and a number of local

companies who could sell electricity for powder in limited
amount are also turning to the storage battery, since they
are compelled to run during the day to supply electricity

for a few lamps and motors, thej^ find it would be as w^ell

to run to full capacity, using the balance of power to

charge storage batteries from which the energy can he
drawn later in the evening, to supply incandescent
lamps.

In conclusion, I hope I have succeeded in making a
fair presentation of the storage battery case, so far as it

concerns the uses and purposes of electric light men. As
I have intimated, the storage battery is as far from being
perfect as were the first dynamos with which some of
the enterprising men of this very body first paved the

w^aj^ to the great industry that now interests so many
minds and enlists so much capital. But it is so far per-

fect, however, that it is ready to help enlarge this great

industry to push further ahead in its wonderful develop-
ment.

At the close of the reading of 31r. Mailloux's paper,

a call was made for Professor Reckenzaun's paper on a

kindred subject.

Professor Reckenzaun then read his paper on
STORAGE BATTJLltlES FOll ELECTKIC LOCO-MOTION.
The idea of employing secondary batteries for pro-

pelling vehicles is almost contemporaneous with the dis-

covery of this method of storing energy. , To Mr,
Plante, more than to any other investigator, much of

our kuowdedge in this branch of electrical science is

due. He was the first to take advantage of the action

of secondary currents in ^'oltaic batteries. Plante is a
scientist of the first grade, and he is a wonderfully exact
experimenter. He examined the whole question of po-
larization of electrodes, using all kinds of metal as elec-

trodes and many different liquids as electrolytes, anil

during his endless researches he found that the greatest

useful effect was produced when dilute sulphuric acid

was electrolyzed between electrodes of metallic lead.

A set of Plante original cells was exhibited for the

first lime, in March, 1860, before the Paris Academy of

Sciences ; scientists admired and praised it, but the gen-

eral public knew nothing of the great discovery thus
brought to notice. Indeed, at that period little commer-
cial value could be attached to such apparatus, since the

accumulator had to be charged by means of primary
batteries, and it was then well known that elcclrical en-

ergy, w^hen produced by chemical muan.s in vollaic cells,

was far too expensive for any purpose outride Ihe phys-
ical laboratory or the telegraph office.

It was twenty years after this exhibition at the Acad-
emy of Sciences in Paris, that public attention was
drawn to the importance of storage batteries, and that

Mr. Faure conceived the idea of constructing plates con-

sisting of lead and oxides of lead. At that time the ad-

vantage accruing through a system of electrical storage

could be fully appreciated, since electrical energ}^ was
already being produced by mechanical means through
the medium of dynamo electric machines.

It was the dynamo machine which created the de-

mand for the storage battery, and the latter Avas intro-

duced anew to the public at large and to the capitalist

^'ifb gre.-it pomi> and enthusiasm. One of Faure's ac-

cuniiiialoi-s was sent U) Sir William Thompson, and this

eniinciil scicntisi in the course of experiments ascer-

tained that a single cell, -weighing 165 lbs. can store two
million foot-pounds of energy, or one horse-power for

one hour, and that the loss of energy in charging did

not exceed 15 per cent. Those results appeared highly
encouraging, there we had a method of storing that

could give out the greater part of the energy put in.

The immense development which the electric transmis

sion of energy was even at that early day expected to

undergo pointed to the fact, that a convenient method
of receiving large quantities of transmitted energy, and
of holding it in readiness until wanted, must be of the

highest importance. Numerous applications of the

Faure battery were at once suggested, and the public

jumped to the conclusion that a thing for which so

many uses could be instantly found nuist necessarily be

a ijrofitable investment, and plenty of money was pro-

vided forthwith, not with the idea of commencing care-

ful experiments, and developing the then crude inven-
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tion, which would Imvc been the correct tiling, but for

niiinufacturing tons of accumuhUors in their first and
iinmuture fomi.

I need not describe the disnppoiutments which fol-

lowed the lii-st unfulfilled hopes, nor repeal the criticism

tliat was heaped upon the heads of the early promotors.
Those early ln»pes were unlimely and unreasonable. A
thousand dilliculties had to be overcome,—scientific dif-

ficulties and maiuifacturing ditficulties. Thisinvenlion,
like most others, had to go through steady hislorical de-

velopments and evolution, and follow the recognized

hiws of nalurc which are against abnormal and instan-

taneous maturity. The period of maturity has also been
retarded by injudicious treatment, but the ultimate suc-

cess was inevitable. Great advances have been made
within !he last few years, and I propose now to offer a
few facts and figures relating to the present state of the
subject with reference to the application of storage bat-

teries to locomotive purposes. It is not within the prov-
ince of this paper to discuss all the tliffercnt inventions
of secondary batteries nor to nlTer any snugestions with
regard to jiriority, therefore I will eonliiH' ni\ siOf to gen-
eral slatenients. I am aware of the good work that was
done in the United States by Kircholl;, twenty-six j^ears

ago, and of the more recent work of Mr. Brush, of
Cleveland, JLr. Julien and others, but I am more particu-

larly acfpiainted with the achievements of the New York
Accunudator company, who own the rights of the Elec-
trical power Storage company, of Loudon. I have used
the batteries of the latter company for propelling elec-

tric boats and electric steam cars. The first of the boats
wiis the "Electricity,'* which w^as launched in Septem-
ber. 1883, and which attained a speed of seven miles an
liour for six consecutive hours. Since then a dozen
electric boats of various sizes have been fitted up and
worked successfully by means of storage batteries and
motors of my design. The most important of these were
the launch " Volta," and another similar craft, which is

used by the Italian government for torpedo work in the
harbor of Spezzia. In the measured mile trial trips the
Italian launch gave an average speed of 8.43 miles an
hour with and against the tide. The hull of this vessel

was built by Messrs, Yarrow & Co., and the motors
were manufactured by Messrs. Stephens, Smith & Co.,
of London. The " Volta," which was entirely fitted by
the latter firm, is 37 feet long and 7 feet beam, she draws
2 ft. (i in. of water when carrying forty persons, for
whom there is ample sitting accommodation. There are
si.\ty-four cells in this boat, these are placed as ballast

imder the floor, and actuate a pair of motors and a screw
coupled direct to the armature shaft running at 700 revo-
lutions a minute. We crossed the English channel with
this boat in September last year, leaving Dover at 3:40
in the morning, arrived at Calais at 3:30 p. u., stayed
about an hour in the French harbor for luncheon, and
floated into Dover docks the same evening at 6:30, at full

speed. The actual distance traversed without entirely
discharging the cells was fifty-four miles, the current
remained constant at 38 amp&res until 5 p. m., and
it only dropped to 25 amperes at the completion of the
double voyage between England and France. Several
electric launches are now being constructed in London,
and one in New York by the Electric Accumulator com-
pany.

^ .

M. Trouve exhibited a small boat and a tricycle,
both worked by Plante accumulators, at Paris, in 1881.

The fii-st locomotive actuated by storage batteries was
used at a bleaching works in France in 1883. During
the same year I designed an electric street car for the
Storage company, and this was tried on the lines of the
West Metropolitan Tr<amways in March, 1883. It had
accommodation for 46 passengers. Tins car had many
defects, and I reconstructed it entirely, and ran it after-

wards in its improved form on the South London tram-
Wfiys, and also on a private track at Millwall, where it is

now in good condition, and have a similar car in Berlin.
M. Phillippart exhibited a car iu Paris and M. Julien
made successful experiments in Brussels, Antwerp and
Hamburg. Mr. Elieson is running storage battery
locomotives in London. Mr. Julien "has also been ex-
perimenting with a car in New York, and I believe one
is iu course of construction for a line in the city of Bos-
ton. Messrs. W. Wharton, jr. & Co. have a storage
battery car running at Philadelphia on Spruce and Pine
streets, and this energetic firm is now fitting up another
car with two trucks, each carrying an "independent
motor, similar to my European cars.

I have mentioned all these facts iu order to show tha
there is a considerable amount of activity displayed in
the matter of storage batteries for street cars, and that
continued and substantial progress is being made iu each
successive ease. The prejudices against the application
of secondary batteries are being rapidiv dispelled, and
there are indications everywhere that "iiiis method of
propulsion will soon take a recognized place amonn- the
grcal transit facilities in the United States. I feefcou-
vinced that this-country will also in this-respect be far
ahead of Europe before another year has passed over
our heads.

There are several popular, and I may say, serious ob-
jections to the employment of storage batteries for pro-
pelling street cars; these objections I will now enumerate
and endeavor to show how far they are true, and in
what measure they interfere with the economical side of
the question.

First objection: The loss of energy, which amounts
in practice' to 30, and sometimes 30 per cent. Now,
every method of storingOr transmitting energy involves
some waste, but in saying this we need not condemn
the system, for after all the term efficiency is only a
relative one. For instance, a 10 horse power steam engine
consumes three times as much fuel per horse power hour
as a 1,000 horse power engine does, yet this small engine
must be, and is regarded as one of the most economical
labor saving appliances known to us. Considered as
a heat engine the efficiency of the most economical

steam' motor is but 10 per cent.—90 per cent, of the
available units of heat contained iu coal being lost dur-
ing its transformation into mechanical energy. Tlius if

we find that the storage battery does not return more
than 70 per cent, of the work expended in charging it,

we ought not to condemn it on that account until we have
ascertained whether this efficiency renders the system
unfit for any or all commercial purposes. It is needless
to go into figures in order to show that, when compared
with animal power, this objection drops into insignifi-
cance.

The second, more formidable objection, relates to
the weight of storage batteries—and 'this involves two .

disadvantages, viz.—waste of power in propelling the
accumulator along with the car, and increased pressure
upon the street rails, which are only fitted to carry a
maximum of five Ions distributed over four points, so
that each wheel of an ordinary car produces a pressure
li tons upon a point of the rail immediately under it.

The last mentioned objection is easily overcome by
distributing the weight of the car with its electrical ap-
paratus over eight wheels or two small trucks, whereby
the pressure per unit of section on the rails is reduced to
a minimum. With regard to the weight of the storage
batteries, relatively to the amount of energy the same
are capable of holding and transmitting, I beg to offer a
few practical figures. Theoretically,the energy mani-
fested in the separation of one pound of lead from its

oxide, is equivalent to 360,000 foot pounds, but these
chemical equivalents, though interesting in themselves,
give us no tangible idea of the actual capacity of a bat-
tery.

Repeated experiments iiave shown me that the capac-
ity of a secondary battery cell varies with the rate at
which it is charged and discharged. For instance, a
cell, such as we use on street cars, gave a useful capac-
ity of 137.3amp&rehours when discharged at the average
rate of 45.76 amp&res, and this same cell yielded 156.38
amp&re hours when worked at the rate of 23.34 ampi?res.
At the commencement of the discharge the e. m. f. of
the battery was 3. 1 volts and this was allowed to drop
to 1.87 volts when the experiment was concluded. The
entire active material contained in the plates of one cell

weighed 11.5 lbs., therefore the energy given off per
pound of active substance at the above high rate of dis-

charge was 63,335 foot pounds, and when discharging at
the lower rate of 33.34 amperes the available useful en-

ergy was 73,313 foot pounds, or nearly 2.3 electrical horse
power per pound of active matter. But this active sub-
stance has to be supported, and the strength or weight of
the support has to be made sufficiently great to give the
plate a definite strength and durability. The support of
the plates inclusive of the terminals above referred to

weighs more than the active material which consists of
peroxide of lead and spongy lead so that the plates of
one cell weigh acluaily 26.5 lbs; add to this the weight
of the receptacle and acid, and you get a total of about
41 lbs. per cell when iu working order. Seventy of
these cells will propel an ordinary street car for four
hours and a half whilst consuming the stored energy at

the rate of 30 amp&res, or over 5.6 electrical horsepower.
The whole set of 70 cells weighs 2870 lbs, which is barely
one-fifth of the entire weight of the car when it carries 40
adult passengei'S, therefore the energy wasted in propel-
ling the accumulator along with a car does not amount
to more than 30 per cent, of the total power, and this we
can easily afford to lose so long as animal power is our
only competition. From numerous and exhaustive tests

with accumulators cars in tliis countiy and abroad 1 have
come to the conclusion that the motive power for haul-
ing a full-sized street car for 15 hours a day does not ex-

ceed SL75, and this includes fuel, water, oil, attendance
and repairs to engine, boiler and dynamo. We have thus
an immense margin left between the cost of electric trac-

tion and horse traction, and the last objection, that relating

to the depreciation of the battery i:)lates, can be most
liberally met, and yet leave ample profits over the old
method of propulsion by means of animals.

The advantages of storage battery street cars for city

traffic are self-evident, so that I need not trouble you
with further details in this respect, but I would beg
those who take an interest in the- progress of electric

locomotives to give tliis subject all tJie consideration it

deserves, and I would assure them that the system which
I have advocated in this brief but every incomplete
sketch is worthy of an extended trial, and ready for the
purposes set forth. There is no reason whj'" those con-

nected with electric lighting interests in the various
"cities and towns should not give the matter their special

attention, as they are the Ijest informed on electrical

engineering and already have a local control of the

supply of current needed for charging.

Dr. MoSES: Will Professor Reckenzaun give us the

weight in pounds of the car that he speaks of in Philadel-

phia and which he wants us to go and ride upon.

Prof. Reckenz.\un: I have given the weight of the

batteries in this paper. In the car which we use in Pliila-

delphia, there are actually So cells, because there are con-

siderable gradients to go over. Each cell weighs 40 pounds
and the average horse power each is six. Sometimes we
onlv use two horse power and sometimes, going up grades

of five per cent, we use as much as twelve horse power,

but the average rate is si.x: electrical horse power. With
reference to the weight of passengers on the cars, we have

never carried more than 50 passengers on that car, because

it is impossible to put more than 50 men into it. There are

seats for 24 and the rest have to stand on the platform

along the step.

Dr. Moses. What time does it take you to change
your battery?

Prof. Reckenzaun: The changing of the batteries

takes three minutes with proper appliances. One set of

cells is drawn out by means of a small winch and a freshly

charged set is put in. It takes the same time to charge the

battery as it does to discharge it in the working of the cars.

so one reserve set would be sufficient to keep the car continu-
ally moving.

Dr. MosES: What loss of energy have you found accom-
panies the moving of the batteries from the car to the de-
positary where they are charged?

Prof. Reckenzaun: The car is pushed into the depot
where the cells are being charged. Therefore, there is no
moving of the cells required with the exception of just

taking them out of the car and pushing a fresh lot in and
one powerful man can tend to that.

l>r. MosES: What is the loss of energy per diem by
allowing the batteries to remain unused?

Prof. Reckenzaun; The loss of energy from standing
about is probably nothing. If a battery were to stand
charged for eight months in a dry case the loss of energy
might be in three months 10 per cent. I purposely had a
set of a cells standing for two years charged and never used
them. After two years there was still a small amount of
energy left. So as regards the loss of energy in a battery
standing idle it is practically nothing, because no one would
think of charging a battery and letting it stand for three
months or a year.

Dr. Moses: That result is exceedingly interesting, as it

suggests something that was done by Faraday in deter-

mining the length of time that would elapse before a
vacuum would be absolutely destroyed. It was there de-
termined that it would take about one year for a Terricel-

lian vacuum to disappear so we have this action really veri-

fying that. It is possible to keep it charged in that way
for two years, you say and still allow of some residual

charge.

Prof. Reckenzaun: There was a small amount of
energy left. There was still electrical energy left after two
years. I have had them stand three or four months and I

could hardly appreciate the loss going on, providing always
that the cells are standing on a dry floor. If the exterior

of the box be moist or it stands on a moist floor, there will

naturally be a surface leakage going on; but where there is

no surface leakage the mere local action between the oxides
and metallic lead will not discharge the battery for a very
considerable time.

Mr. Powers: When it requires from four to twelve
horse power to accomplish the work I would like to know
where the loss occurs—if the energy of the street car horse
is good for two to six horse power.

Prof. Reckenzaun: I have made experiments in

London with a loaded car pulled by two horses. I put a
dynamo meter between the attachment of the horse and the
car, so as to ascertain exactly the pulling, measured in

pounds multiplied by the distance traversed in a minute.
You will be surprised to know that two horses, when doing
their easiest work, drawing a loaded car on a perfectly level

road, exert from two to three horse power. I have men-
tioned a car in Philadelphia where we use between two and
twelve horse power. Each horse is capable of exerting
eight horse power for a few minutes, and when a car is being
driven up a grade, the same as I see in Boston for instance,

pulling a load of passengers up these grades, those two
horses are exerting from twelve to sixteen mechanical horse
power. That is the reason that street car horses can not
be run more than three or four hours out of the twenty-
four. If they are run longer they would be dead in a few
weeks. If they run two hours a day they will last three or

four years. That is 33,000 foot pounds per minute per
horse power.

Mr. Phelps: Are you prepared to give an estimate,

approximately, as to the life of the cells?

Prof. ReckeN2.\un: An estimate of the life of the
cells, if expressed in pounds, amounts to nothing at all.

The life of the cells must be expressed upon the principle

of ampere hours or the amount of energy given off through
them. Street car work requires that the cells work their

hardest from fifteen to sixteen hours per day. The life of
the cells is to be divided first into the life of the box which-
con tains the plates. This box, if appropriately con-
structed, will last many years, because there is no actual

wear on it. The life of the negative plates will be consid-

erable because no chemical action is going on in the nega-
tive plate. The negative plate consists almost entirely of
sponge lead and the hydrogen is mechanically occluded
from that sponge lead. Therefore the depreciation of the

battery is entirely due to the peroxidation of the positive

plates. If we should make a lead battery of plates one-
quarter of an inch thick, it would last many years; but for

street car work that would be far too heavy. Therefore
we make the positive plates a little more than one-eighth of

an inch thick. I find that the plates get sufficiently brittle

to almost fall to pieces after the car has run daily fifteen

hours a day for six months. The plates then have to be
renewed. But this renewal does not mean throwing away
entirely all the plates. The weight is the same as before,

because no consumption of material takes place. We take

out peroxide of lead instead of i"ed lead. That peroxide if

converted into metallic lead produces 70 per cent, of metal-

lic lead, so that there is a loss of 30 per cent, in value.

Then comes the question of the manufacture of these posi-

tive plates, which, I believe, at the present day is rather

expensive, about eight cents a plate for the labor onl)'. But
I believe, the time will come when battery plates will be
manufactured like shoe nails and the process of renewing
the positive plates will be a very cheap one.

Mr. M,A.RTIN: How much is the expense for each car

mile including depreciation ?

Prof. Reckenzaun: I ascertained in Europe that

the motive power costs two cents per car mile; that is, the

steam power and attendance for charging the batteries. We
have to allow twice as much for the depreciation of a bat-

tery at the present high rate at which we have to pay for

the battery, $5 a box for each cell. But, I believe, that as

soon as the storage battery industry is sufficiently extended,

the total cost for propelling these cars will be not more
than four cents a mile, or about one-half the cost of the

cheapest horse iraction.

Mr. Martin : Professor Reckenzaun has had the

privilege of visiting every one of the electric railways

in Europe now in operation. His very valuable obser-
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vations on that subject were recently presented to the

London Society of Arts, and presented in so able,

masterly and exhaustive a manner as to obtain for Mr.

Recken'zaun the silver medal of the society. I read Mr.

Reckenzaun's paper brought before that society with a

great deal of interest, but there was one paint which

interested me very much, and that was that in Europe the

merits, the claims and the advantages of the cable system

did not seem to enter into the consideration of the case at

all- Here we have to deal with that problem. The cable

is running in this country; it is running in most of our

large cities where the storage battery must find its chief

scope and play, and unless with the storage battery we can

make a better presentation than the cable men make with

the cable and the grip, it is not likely that we shall see the

storage battery .assume the position and importance which

we believe it is entitled to. I have seen various statistics

on the subject of the amount of power required for oper-

ating a cable railway, and I have seen some of the state-

ments go as high as a loss or waste of So per cent. I

would like to ask Prof. Reckenzaura whether since his ar-

rival in this country he has looked into that subject at all,

and whether he finds that the loss in getting the current

into the storage battery and then delivering it to the motor
is less in comparison than that in the use of the cable in the

power finally delivered to the car.

Prof. Reckenzaum: I have made some very careful

observations of the cable tramway in Philadelphia, which is

quite an extensive system. I have never been able to ascer-

tain the exact amount of waste in pulling the cable itself.

But I have it on the authority of certain technical papers

that there is a waste of about eighty per cent. I do not in-

tend to depreciate cable or any other tramways, but there

is a difficulty about introducing cable tramways. It is

necessary to dig up the streets and interfere with the road-

ways. I have been told that the cable arrangements in

Philadelphia cost $100,000 a mile, and that the cable road

in San Francisco cost more than that. One of the directors

of the cable company in Philadelphia told me that if he had

seen the battery system before the introduction of the cable

he would probably have made up his mind in favor of it.

The wear and tear in the case of the storage system is

also considerable. There is a waste of energy' in the dyna-

mo; secondly, in the accumulator charged by that dynamo;
thirdly, in the motor which is driven by the accumulator;

and fourthly, in the gearing which reduces the speed of the

motor to the speed required by the car axles, because it

would be difficult to make a motor run at the rate of eighty

revolutions to the minute, which is the number of revolu-

tions on the street car axle when running at the rate of ten

miles an hour. Take all these wastes and you find in prac-

tice that you do not get more than forty per cent, of the

energy given by the steam engine on the car axles. But

this is quite sufficient to make this system much cheaper

than horse traction.

I haven't the least objection to a direct system. But
when you come to run twenty, or thirty, or fifty cars on
one line, you will require such conductors and such electro-

motive force that it would be impossible to insulate it.

The overhead system is applicable to its own particular

purposes, to a line running. Where there are only five or

ten, or even twenty cars running on one line, and that line

runs through a suburb or a part of a city, where there are

many houses, that system is to be preferred. The objec-

tion to the overhead system is not the want of beauty, but

the want of practicability. Vou have to put your posts

very high indeed so as to let great wagon-loads of hay and
all sorts of things pass underneath. And then you find

that trouble comes in winter. When it is snowing hard a

great many difliculties arise. Yet I would advocate that

system anywhere except in city traffic. As regards the loss,

suppose that the resistance of the overhead lines is one
ohm, to draw one car will take an average of 20 amperes,

and the only loss will be 20 multiplied by 20, that is 400
amperes through line resistance. But if there are ten cars,

on that line you get 40,000 watts loss of energy, unless you
increase the conductor in proportion to the number of cars.

If you do that, when you get 100 or even 50 cars, you get

an enormous conductor and have a sort of elevated railroad

instead of a telegraph wire, as most people imagine an
overhead conductor to be.

The current required to run a street car is about 30
amperes, and an electro-motive force of about 180 volts.

If cars are run in connection with an incandescent light

station, we can arrange our apparatus so that we can use

an e. m. f. say, of 110 volts, and then we can put in a
smaller number of cells with a larger capacity that will give

a greater horse-power. We can charge them with 50 or 60
amperes instead of 30.

The arc lighting dynamo can not be used to charge the

accumulators. That is to say they can be used, but they
would require such constant attention as to make them
impracticable. We can only use shunt wound dynamos for

that purpose.

Mr. DeCamp: You stated in your paper that you had
So cells of 40 pounds each. That makes 3,200 pounds.
Tliat is for the batteries alone. Now wliat proportion does
the weight of the dynamo bear to that of the batteries?

Prof. RiiCKENZAUN: It varies. The motors that

are used in Europe weigh 700 pounds, for 16 horse-power.
Mr. DeC.vmp: Then that 700 pounds is to be added

to the 3,200. Now you said that one-fifth of the weight of
the car carrying forty passengers consisted of this appara-
tus. You must be in error in some of your figures, are you
not?

Prof. Reckenzeum: I have figured it out where
we are using 80 cells, as in Philadelphia. In Europe we
only use 70. They are sufficient for the speed with which

• the cars are allowed to run there, which is only seven miles

an hour. The entire apparatus of a European car, includ-
ing the motor and the battery, is but 2>^ tons. The total

weight of the car filled with passengers, is seven tons.

Mr. DeC.a.mp: It seems to me there is an error in the

figures somewhere. If you are going to double up the load

of the street railway car, that is a very important factor in

the economy of the system. I had an off-hand statement

from one of the active directors of the cable system in

Philadelphia that just one-half of the power was required

to run the cable without any car. Now, if you double that

up as you are doing by batteries, see where it will land you
in the amount of power consumed. The weight that you
put on in motor and battery, without regard to the extra
gearing, is in round numbers. 4,000 pounds. But that the

car that the cable road pulls does not exceed 7,500 pounds._
Prof. Reckenzaun: I am not aware what amount

of loss there actually is in the cable cars. I have given you
the weights and figures. Now, with regard to the figures,

I have said that I believe that one-fifth of the entire weight
of the car and passengers is used for the accumulators and
motors. I believe the figures are correct.

Mr. DeCamp: How many hours would be consumed
in charging a battery of 80 cells if it was run 15 hours?
Suppose you charge for an So ampere current. That would
be 30 times 15, or 450 ampere hours.

Mr. Reckenz.A-UN: The batteries have to be charged
every three or four hours. They are capable of running
four and one-half hours on the Philadelphia track; but we
prefer to change them every three hours and leave a large

margin of charge in them. We should have to exchange
the batteries probably as often as the horses are changed.
The capacity of these cells is 450 ampere hours, but they
are probably charged for 120; When they are returned we
charge them as much as they have been discharged. It is

very easy to ascertain the amount of energy required on
any particular line.

Mr. Pendleton: I understand that the loss of power
in drawing the cables in Philadelphia was ascertained at 50
per cent. In San Francisco it was 68 per cent, used in

drawing the cables, 28 per cent, in operating the cars, and

4 per cent, in carrying passengers. In the remarks made
by Professor Reckenzaun I understood him to say that he
considered the shunt-wound dynamo essential in charging
the storage battery. The last opportunity that I had to

speak on the subject of a storage battery was in Boston, in

December, 1SS2. I see some gentlemen present who heard
the lecture I delivered at the School of Technology at that

time, with the first storage cells which were manufactured
in this city. I have had in continual use a dynamo for the
purpose of charging storage batteries, but I found it neces-

sary to use a current-breaker in order to avoid the reversal

of the dynamo, which at one time bothered me a good deal.

I think perhaps there is no other difficulty whatever in

using any ordinary series dynamo, although the shunt-
wound dynamo has certain advantages for general use. I

am reminded by a reference to the direct system of trans-

mission, that about a year ago I was asked the question by
the board of directors of the Brooklyn City railway, what
the difference in cost was between the direct transmission

of electricity for the purpose of propelling cars and the

storage battery. It was a complex question, and I felt

that it could be solved by a diagram more readily than by
language. Therefore, I drew two parallel lines of rails,

supposed to be five miles in extent, and I pointed out that the

resistance of the circuit, when it reached a sum to divide

the power developed at the station.would make the second-
ary battery beyond that the most economical. On one
occasion, before the New York Electric society, where we
were debating the subject, I mentioned a method which we
had of using direct transmission near the station, charging
the batteries and operating the motor by means of a com-
mutation of the battery, and then utilizing the chemical
energy at the extreme ends of the route. A storage bat-

tery might be able to work far more usefully than by merely
exhausting a charged cell. I believe that, under the cir-

cumstances, a secondary battery can be made to operate a
car for a day, or fifteen hours, without remova", and only
required to be removed when, by extra discharges, the

motor became heated or required attention in the battery

hospital, which every car station must have.

Mr. Mailloiix: I am largely interested in the problem
of street car traction with accumulators, inasmuch as I hap-
pen to be consulting electrician for the company which I

believe put the first street car propelled by accumulators
into commission—a car run on the Madison and Fourth
Avenue lines in New York city. Some of the data, which
I add by way of corroboration or comparison with those of

my friend Mr. Reckenzaun, might perhaps be interesting.

The grades on that line, as some of you may know, are ex-

tremely severe; not only that, but they are long, so that

they tax not only the capacity of the motor but that of the

battery very severely. \Ve have on one part of the line a
grade of nearly five and a half per cent., and there are a

number of grades as high as four per cent. Besides that.

in several places the grades happen to be on curves, which
add greatly to the effort required by the motor to propel the
car. We have found that it was preferable to use two mo-
tors instead of one. We think it would be better to use
motors rather larger than necessary in order to obtain larger
efforts with a comparatively high efficiency. We use 130
cells, which weigh somewhere in the neighborhood of 3,000
pounds. The whole car, with the motor and batteries,

weighs nearly six tons, without passengers. This weight
is altogether excessive, and for this reason the car has very
strong iron beams. It was strengthened in Europe before
it was sent over here, with the idea that we might want to

carry enormous weights upon it.
"

One of the other questions that I wished to ask Mr.
Reckenzaun was as to the amount of electrical energy per
mile that he finds necessary. I have found, as the result

of repeated observations, that we must count upon an elec-

trical supply of energy equivalent to from one to one and
two-tenths electrical horse power per car mile. This means
that if we have a supply of electrical energy equal to, say,

40 electrical horse power hours we have enough energy to

run somewhere between 35 and 40 miles. In practice we
do not deem it expedient to exhaust completely the capacity
of the car, and we find that a run of 30 to 35 miles is all

that it is best to make in the ordinary every day work of a
car. We find therefore that in the averap^e day's run of 60
or 70 miles it is necessary to change the accumulators twice
a day. The car would start with a charge in the morning
and would change about the middle of its work, irrespec-

tive of the number of hours that it had been in operation,

because the number of hours run includes the stops. You
will see therefore that the mere time necessary for chang-
ing the batteries becames quite insignificant when there are

only two sets of them to be changed in one day. So that

I do not think the objection advanced by Mr. Pendleton
has very much force, in this case at least.

The question of transmitting the power from the axle

of the motor shaft to the wheel shaft is one that has re-

ceived a great deal of attention. I know that Prof. Recken-
zaun has gone over that subject very carefully in Europe,
and that he has some original plans and systems of his own.
I think it would be very interesting if he would tell us of

his experience. In one system we have found it preferable

to use a counter shaft in order to reduce the speed of the

motor, but the reduction which we obtain is perhaps larger

than it regularly could be in practice. We reduce in the

ratio of nearly one in ten. In other words the motor runs
nearly ten times as fast as the shafting.

In considering the expediency of a change, it becomes
an important question to determine how quickly and how
rapidly that change shall be made. It is there that the

secondary battery system undoubtedly presents great ad-

vantages. If this system is to be operated by any overhead
conductor or underground conductor, it is necessary that

we should go at once to the expense of organizing the sys-

tem of conductors completely from one end to the other.

We must provide facilities, before we can run one car, for

establishing a circuit for as many conductors as may be ne-

cessarjf. It does not matter whether part of the system is

operated by electricity or part by horses, because they are

independent- of each other. The only thing that we have
found in practice is that we have to be careful not to run
,into the other cars, because there is one point which must
be borne in mind, that just the same as the electric light,

when it first came, not only gave us cheaper light but gave
us more of it, so the electric street car system not only

gives us very good locomotion, but gives us very much bet-

ter speed. Now, in the upper part of the road in which
we have this system there is a suburban end which extends

from S6th Street to Harlem. There are very severe grades

there, but the patronage is not verj' large, and is more sub-

urban than anything else. There they run some thirteen

cars. The superintendent of the road, with whom I hap-

pened to be on the car one day when they were making ex-

periments, told me voluntarily that with the electrical street

system it would be possible to give the people in that neigh-

borhood something very close to rapid transit It would be

possible to run all the cars at a much faster rate of speed,

—it would be permissible, under certain conditions, when
it is remembered that the line is almost entirely in the su-

burbs of the city,—and in that way the time of making the

trip would be very much shortened. We found that we
could very easily attain a speed of twelve miles an hour.

Of course we are not at liberty to make very lengthy runs

at that speed, but we have experimented with the line dur-

ing the night several times, when the tracks were entirely

free, and in that way we have been able to determine

pretty accurately the rate of speed that might be main-
tained.

In regard to the charging of storage batteries by arc

light circuits; there is perhaps some misapprehension in my
friend's mind. I do not think that with small dynamos it

would be possible to use them; but in speaking of charging

storage batteries as we understand it, commercially, it

it would no doubt refer to a few storage cells of an arc

light circuit. As the e. m. f. of the battery would be

very much smaller in comparison with that kind of electric

dynamo machine, there would be no difficulty whatever.

The only disadvantage is that of low rate of current to

which the arc light circuit has gradually been dwindling,

and we find that in a great many cases it is not more than

6J4 amperes. In that case it would take something like

between 22 and 24 hours to effect a complete charge.

In speaking of the duration of the plate, I believe. Pro-

fessor Reckenzaun assumes the working hours of each bat-

tery at fifteen per day. Now, if they are going to be

changed until they will not be working that length of time,

does he include in the operation of the battery the operation

of charging as well as discharging?
There is another important thing in relation to the elec-

tric railroad. It is the question of braking by electricity.

I found that railroad men, conservative as they are, when
once they conclude -to adopt electricity, like to have every-

thing done by electricity on the car, and one of the first

questions which they propounded was as to the practicabil-

ity of braking by electricity- I know of an electrician who
proposed to use the motor in charging a battery while de-

scending a grade, which would produce an intermittent

charging. I confess that I do not see verj' much margin

to be expected from this, judging from what has been de-

veloped, up to the present time, in the way of economy or

gain, but I should be interested in hearing the views of so

experienced an electrician as Prof. Reckenzaun on that sub-

ject. With the car that we are running on Fourth avenue
we were enabled to run up a high grade with a load of

some of thirty passengers, with an additional car attached

containing some few passengers n\ore; but the superinten-

dent was not satisfied with that. He made a stop on the

grade, and. after stopping, a start was accomplished with-

out any difficulty.

Mr. Pendleton: I see that Prof. Reckenzaun is mak-
ing some notes, and, if the president please, I will say a

word in reply to Mr. Mailloux. Inasmuch as the accumu-
lators are so rapidly changed, there can not be very much
difference. Instead of having two sets of accumulators to

the car, you would have only a few additional accumulators,

which would be a manifest gain. I desire to call Mr.
Mailloux's attention to that matter in answer to his remarks.

Prof. Reckenzaun: In regard to using two motors on

a car, there are several advantages. I use two motors in

every car in Europe, and always have from the beginning.

One of them is, that in case of an accident to one motor
the other will bring the car home; secondly, with two mo-
tors we can vary the speed without changing the e. m. f.

and the battery. If 1 want very much power I put two
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motors ill parallel, getting four times the power that I do

with one machine. anJ an intermediate power of two mo-
tor*;. There is another advantage of having two motors,

and that is that we have two driving axles instead of one,

and we can go up grades with ahnost double tlie facility,

because the adhesion is double. These are the main atl-

vantages arising from the use of two or more motors, ^'ou

might introduce more eventually, perhaps. Mr. Mailloux

.xsked if I would give my experience in regard to the

mechanical transmission between the motor and the car

axle. I have used almost everything that was known at the

time, but. in order to give you a full and detailed account

of the various modes of transmission which I have used. I

should have to give you tigures to bear out certain experi-

ments, which I should be able to do only in a lecture which

would take at least live hours; so I hope that you will kindly

excuse me on that point.

With regard to the durability of plates, I have taken

into consideration fifteen hours a day.

In regard to the application of electrical brakes, I will

say that that was one of the first ideas that entered my head

when 1 began to use electric motors, and people had that

idea long before I. 1 have used an electric brake, using

the motor itself as a brake; that is, as the car runs down a

grade, by momentum it generates a current; but this cur-

rent can not be used for recharging a battery. It is utter

nonsense to talk about that, unless we have a steady grade

four or live miles long. The advantages are very small

indeed, and the applications which would be introduced by

means of automatic cut-outs and governors, and so on.

would counterbalance anything that might be gained. In

regard to going up an incline, of course, stopping and start-

ing again has to be done often, and any one who at any

future time makes cars to work by electricity, whether they

have storage batteries or not, has to make sufficient motive

power to overcome all the difficulties that any line might
present. One of the great mistakes which some of the pio-

neers in this direction made was that they did not put suffi-

cient power upon the cars. You always ought to put on

the cars power capable of exerting perhaps 20, or 30, or

40, or 50 per cent, more than is ever demanded in ordmary
street service, so that in case of being snowed up, or any
other accident which is liable to occur, you would have

plenty of power to get out of the scrape. Mr. Pendleton

made certain suggestions in regard to a combined system of

conductors and accumulators. I do not know much about

those, and I could not give an opinion unless I had studied

the matter thoroughly.

Mr. Kinsman: What would be the effect on an accu-

mulator of intermittent charges such as the gentleman spoke

of in going do.wn grades?

Mr. Maillou.\: It would not have any bad effects so

far as that is concerned. It is merely a question of the ex-

pediency of the process, whether there would be sufficient

energy gained by it to make it worth while.

Mr. Kinsman; Are intermittent charges economical

and desirable ?

Mr. Mailloux: I do not think it matters very much
whether the current be intermittent or not. There may be

a slight difference in fluctuation of the electro-motive force

by virtue of the variation of the rate of charge, and that

might affect the efficiency of the storage battery as an in-

strument for conversion, but it would not affect its storing

capacity to any appreciable extent.

On motion of i\Ir. Duncan,- data that had been prepared

in regard to the number of motors in operation at central

light stations, prices paid, etc., were referred to the execu-

tive committee for revision and distribution among the

members of the association.

The committee appointed to recommend a place for

holding the next meeting of the association announced that

Pittsburgh had been selected. The date in February will

be determined by the executive committee.

Dr. Otto Moses, Stephen Holbrook and F. A. Gilbert

presented their resignations as members of the executive

committee, and S. A. Duncan of Cleveland, T. Carpenter
Sniith of Allegheny City, and Wells 'W. Leggett of De-
troit, were elected to fill their places

Mr. Leggett: I believe that it was stated at the open-
ing of the meeting that we would talk up the matter of un-
derground wires at the close of the session. In Detroit we
are lighted by the tower system. _We have some four hun-
dred miles of wires in our system there. Just at the present

time our city council, our board of trade, and our mayor,
all of them very excellent gentlemen who have at heart the

welfare of our city—and there is no question but that they

have at heart also the welfare of onr company—have deemed
it expedient to immediately stop the operation of running
the wires underground. Now we are met with this condi-

tion of affairs, that we do not know what to adopt. We
would be very glad to have the views of this convention, or

the views of such members of it as have had experience in

this line, and to know if there is any system which any one
can recommend that is beyond the experimental stag£-^Ve
have invested in the city of Detroit nearly half a million of

dollars in our plant, and you can readily see that w"e are

driven to an extremity. That, of course, to us is 3. matter
of very grave importance. W^e want to know whether we
are obliged to take one of a number of things, each of

which is experimental, or whether there is some system
which some member of this association can say that he has
found to be expedient and practicable throughout for this

purpose.

I must confess that after all our investigations in this

matter, we are as yet entirely undecided to know what to

do. We recognize, as well as our mayor, our board of

public works, and our city council, that this matter of over-

head wires is becoming very serious, interfering with fire

ladders, and causing more or less danger to property and
to person; but the remedy is what we are seeking. If

there is anything which we can adopt, we would be very
glad to adopt it. For that reason I hope that there will be
short remarks from a number of sources— the experience of

different individuals in this line—whether there is anything
that they can recommend directly. I should also be glad
to know of the difficulties that they have experienced in

regard to the matter. I would like very much if Mr,
DeCamp would state briefly whatever experience he may
have had with the matter in Philadelphia; and, if we have
a representative from the city of Brooklyn, I would also
like to hear from him.

Mr. DkCamp: All that I can do is to state the facts of
the case as it exists in Philadelphia. As Mr. Leggett says,
it is certainly, with us, not beyond the experimental stages.
There has probably been more work done in that direction
in the city of Philadelphia than in any other city in the
country, and this is the condition of it: The department
known as the electrical department of the city of Philadel-
phia, about a year and a half ago, made an appropriation
of ^5,000 to put down a line about one mile long. A
lead-cased cable, well insulated, was put in a trough, and
the trough filled with residuum of petroleum. That carried
twelve lights of 30 volts each, which was the extent of that
particular line. At the end of about a year, a further
appropriation permitted the department to extend its line.

It however was not extended in a double line, nie re-

mainder of the circuit was made on one side of the circuit,

and the other was taken overhead. That has been in

operation about six months. It is now carrying a load of

45 volts each, and has been doing that for probably the
last three months. The cable is working fairly well, but
from various causes has had more or less grounds—very
many more than the overhead circuit. Additional exper-
ience was recently had in South street, where there was a
circuit of one mile put in. The first circuit put in was a
failure. The cable, which is there to-day, is a good one,
but the superintendent tells me that the grounds are so
numerous that he hardly knows where to commence to pick

them out, and there they are to-dav in that condition.

Whether it is the fault of the cable, or of the conduit, or

of the work done, I do not know. That, however, has
brought us to this conclusion: That we have got to re-

place all of that before we shall be justified in running lines

over such a circuit.

The sectional underground wire operated by the Elec-
tric Light & Power company, of which I am the manager,
is the latest experiment in the way of underground electric

lighting which we have in Philadelphia. I have been
manager of that company for six months, 'j'he gentleman
in charge of that is a clever man, and a man of more prac-

tical experience in the operation of underground wire, I

think, than almost any other man in the country. He is a

man of exceptional intelligence, and is an enthusiast in his

work. He has left no stone unturned to look into the diffi-

culties which we have experienced and to try to foresee

them. The conduit itself I believe to be one of the best

structures in existence. I am speaking now merely for its

convenience. It is an iron conduit. Previous to my taking

charge of it, I do not know how many cables they had in.

Mr. Brown, of Chicago: I have had about eighteen

months' experience with underground work in Chicago. We
have there the Dorsey conduit and are troubled greatly

with gas, and have had two or three explosions, although

they have not caused much damage. We find that the

principal trouble with the conduit is at the joint. We
think if a perfectly tight conduit joint could be made
that we would not be so much troubled with gas and
even water that leaks in. The newest conduit which we
know of in Chicago is the Hurlburt conduit, which has a

flexible joint. It has been on the market but a short time,

and I do not know that any of it has been laid. But it

seems to me that it would carry out the expectations enter-

tained regarding it from the fact that the joint is flexible. We
have man holes at an average distance of 400 feet apart, and
between the man-holes we find that the conduit sags after it

has been laid any length of time from the pressure of the

street traffic. We have some sixty or seventy miles of wire

under ground, and in that quantity nearly all classes of

cable underground wire are represented. We tried lead-

covered cable at first and finally thought it was best to give

that up. but lately have gone back to it. W^e find that in

places lead-covered cable fills the bill. On our main cir-

cuits running from the station we think it is best to make
them of lead, and after we leave the conduit, running

through the laterals under the sidewalks, we find it best to

have something besides lead cable, because on all arc light

circuits we have to get them everywhere and anywhere at

all times to put in and to take out lights. Lead-covered

cables I don't think quite fill the. bill under the sidewalk.

We find it necessary, as I say. to have white joints on the

lead cable, and when we do leave the conduits to leave lead

cable for good and put in some other wire We also have

great annoyance from the rats. They eat the lead of the

cable. You can see where their feet burn on the cables,

and their tails, and we find them on the ground with their

noses burned off,

Mr. Powers: I have been in the past year somewhat
interested in this underground question. The principal

cities of the state of New York, the outside of New York

and Brooklyn especially, have been greatly exercised during

the past year on account of the interference of the wires

with the ladders of the firemen at the Buffalo hotel fire, and

pa account of that a number of bills were introduced and

.'two or three were passed by the legislature and signed by

the governor, allowing wires to be put underground with

the consent of the local authorities. We told the contract

board of the city of Troy that we would forsake our con-

tract and would make no contract with them under any

conditions that did not contain a clause eliminating the

underground business—in other words that our contract

should be binding as long as our wires were overhead.

Unless we are going to have a great deal of trouble, in the

small cities especially, it is necessary for the electric light

men to take an uncompromising attitude. People say that

because they want the wires underground is a sufficient

reason why they must go underground. That is all they

know about it. A prominent paper of the state of New
York actually urged as an argument that because an Edison

company in the city of Albany put their wires under ground

that we in the city of Troy should put our wires under

ground. W'ith that state of ignorance, it is the business of

this convention to enlighten people on that subject as much

as possible and also to take the most uncompromising atti-

tude toward forcing the wires under ground. Let them
understand that it is not possible, in the present state

of the art especially, where lights are spread over a large
area.

Mr. DkCa.mp: Mr. Powers' remarks call to my mind a
little early experience I had with legislative matters.
About the first year we started there was a bill brought up
in our council taxing overhead wires. It was made $5 a mile
for telephone and telegraph wires and iSir2,50 a mile for

electric light wires. I said, " Gentlemen, I do not under-
stand that; why should an electric light wire be taxed more
per mile than a telegraph wire." One of the members
turned around and said: " What is your name ? Where
are you from ?" And then he moved to amend by making
the tax on electric light wires St 5 a mile. That is the way
your arguments, so far as this is concerned, are met.

Mr. Law: In Philadelphia we have had considerable
trouble in conduits from the explosion of gas. Our lines

are erected on iron poles maJe of gas pipe, and in two
places lately we have cut holes in those poles and connected
them with the conduits. I noticed that there was a con-
siderable escape j3f gas from the top of those poles. I was
up one of them the other day examining it and it is very
perceptible there. I would like to ask if there have been
any experiments made in that direction.

Dr. Moses: There is a matter that might be reported
upon at some future meeting, and that is the influence of
electric currents, both continuous and alternating, on small
masses of magnetic matter and on the demagnetization of
the same. That is intended to cover the question of the
rapid magnetization and demagnetization of small masses
of iron used in measuring instruments and also what is the

effect of currents large and small upon watches, which are

in everybody's pocket, and whether it is possible for them
to be demagnetized, when once they are reallv magnetizedt
by any appliances we have. It is a question of great im,

portance, when you consider that the first chronometer tha-

went accurately was the means of bringing the inventor a

reward of ;^20,ooo from the British government. You can
see it is a matter of importance to have timepieces abso-
lutely accurate for certain purposes. All of the chronome-
ters used on board ship contain masses of iron in them,and
it would not be pleasant to have somebody come down on
an electric light company for causing the magnetization of

the chronometer and thereby bringing about the loss of a
ship.

Dr. Moses' suggestion was embodied in a resolution

and carried. E. Lange, of Pittsburgh, was appointed on
the committee.

On the committee on insulation, etc., to take the place

of those who resigned. Prof. Thomson, of Boston, Dr.
Otto Moses, of New York, Dr. L. \Valdo, of New Haven,
Dr. Duncan, of New York, E. Lockwood, of New York,
George Hamilton, of New York, O. M. Shallenberger, of

Pittsburgh, were appointed.

Mr. Duncan: I was not present yesterday morning
when the report of the carbon committee was presented,

but it seems to me it would be well to take some action

preparatory to the next meeting, to look into this ques-

tion of carbons very thoroughly either through the exec-
utive committee or by some special committee, because if

we have got to break down a pool every two months we
ought to be in shape to do it; it seems to me that from the

information which has been going around-—not in the con-
vention itself, but from mouth to mouth— in regard to the

formation of an organization and the prices desired to be
obtained by the old pool, that the time has arrived for the

companies interested here, through the committees of this

association and through its proper officers, to look after that

subject very carefully. It seems that we have been able in

the past to get along very comfortably with the pools but I

can conceive of circumstances where it might take consid-

erable time to break up a combination. As I understand,
the committee that reported yesterday morning was dis-

charged. If they were discharged I should make a motion
that a committee of three or five be appointed to take this

matter in hand and that all papers pertaining to carbon be
referred to that committee for report at the next meeting
and that they have power at any time to call the attention

of the executive committee to any proposed action such as

has taken place within the last few months. I think it is

high time that we protect ourselves as well as the parent

companies protect themselves in the manufacture of carbon.

At the request of .the president Mr. Duncan put his

motion in writing as follows: " Kesolvcd, That a com-
mittee of three be appointed by the chair to inquire into and
report on all matters pertaining to the carbon matter," and
the resolution was adopted.

The convention was then adjourned.

THE CONVEN-SOCIAL FEATURES OF
TION.

The exeursiou and banquet tendered to the members of

the association and their guests, the afternoon and evening
of the 10th, under the auspices of the Boston Electric

club, through the courtesy of the city of Boston and
the Thomson-Houston Electric company, was a com-
plete success. The sail down the harbor to Deer Island

was thoroughly appreciated. A tour of inspection was
made of the House of Industry under the guidance of

Col. John C. WhitoD, superintendent, and the party

then partook of a lunch provided by the city of Boston.

At the conclusion of the lunch the parly re-embarked
for Nahant, where barges were in waiting to convey
them to the immense factory of the Thomson-Houslou
company. The visit to this magnificent establishment

was entertaining and exceedingly instructive. Expres
sions of surprise were frequently heard at the colossal

scale on which the business wa.s carried on and the

extraordiuarj' facilities provided for handling the busi-

ness. Re entering the barges, the sightseers were con-

veyed to the Revere Beach depot, where a special train

was in waiting to bear them to the Point of Pines. In
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the evening llie party sat down to a sumptuous banquet
provided by the Thomson-Houston Electric company.

^

Mr. Ridlon, president of the Boston Electric club,

'

called the party to order, and introduced Dr. Moses as

presiding officer. In the course of his happy remarks,

he called for three cheers for the host of the day, the

city of Boston and the Thomson-Houston Electric com-
pany, "which were given with a will. Dr. Moses con-

tinued ;
" I am reminded of a sentence in one of Auer-

bach's novels, when a little child was asked by its

mother, ' My dear, do you see the forest "?
' and the child

says, ' Forest, mamma ? I can not see the forest, there

are so manj' trees there.' Kow, I could not see the

Electric club through so many trees as we had to-day,

and that is the reason why I did not refer to them. But
that we may not forget that circumstance, I would like

more formally, in our name here, to thank the president

and members of the Electric club for the magnificent
entertainment they dispensed here, and I suppose that

the example that has been set by the Boston Electric

club will be followed by all the other electric clubs in

turn, in the United States, as they form. Now, then,

gentlemen, for a blare of trumpets that is going to come.
I beg to introduce to you, for a few minutes' conversa-
tiou, one who, more than any one else, has contributed
to the success of the Thom.son-Houston company and
to the pleasure of this association, during their visit to

Boston—let me introduce to you Professor Elihu Thom-
son, a man aud a name that I delight to honor.

Mr. Thomson: Gentlemen, I assure you that this

is an entirely unexpected honor, for me to be called upon
to say anything to 3'^ou to-night. It gives me great
pleasure to meet you upon such an occasion. I hope
that it will be only the beginning of a long series of such
pleasures in the future. I will say that 1 knew very lit-

tle about the present arrangements, and to myself they
were news when Dr. Moses presented them to you. My
field of work has been rather more in the line of the de-
velopment of electrical apparatus than speaking in pub-
lic; and I therefore must, with these few remarks, beg
your pardon for not continuing any further.

Col- Ransom was next called upon, and regarding the
electric light industry, said: "The electric light indus-
try now connnauds the services of very many of the best
men and llie most intelligent men that this country con-
tains within its borders. And these men are engaged in

this business and they are in it to stay. They are not
going to retire from the field. With such men as Mr.
Kidlon, whose superior judgment, suavity and intelli-

gent work command the respect of all who know him;
with such men as J. F. Morrison, whose energy, whose
pluck and whose determination to succeed ai-e certain to

command success; with such men as the sagacious and
whole souled Alexander, who knows no such word as
fail; the versatile and incomparable Slattery, who con-
quers by his logic; and with such a broad-gauge man as
Mr. Coffin, of the Thomson- Houston system, Avho occu-
pies the same relative position in his specialty as did the
late Col. Thomas A. Scott, of the Pennsylvania railroad,

whose wisdom and sagacity were nowhere more clearly
shown than in the character of the lieutenants he secured
to aid him in his great enterprise, is it any wonder that
the electrical interests have taken such giant strides in

all the improvements that look to perfection, as a result

of intelligent and well-directed effort?"

Mr. Slattery, in answering for the Boston Electric
club, made a happy response.

President Morrison, after acknowledging the three
enthusiastic cheers from the members at the board that
bad accompanied the chairman's announcement of his
name, said: "You have here, in my judgment, the
cream of the manhood of the electric business of the
United States. One of the speakers in the National
Electric Light association to-day— I think Mr. Steuart
of Baltimore— said that on that floor was represented
twenty-six of the states of the Union. What did that
mean? Why, it meant that on the floor of the Parker
house to-day stood a full representation from twentj'-six
states of this union, showing the intelligeacei and the
nerve and the pluck of the men who have stood at the
front and made a new business a phenomenal success in

the short period of eight or nine years. Mr. Steuart
asked you to assist him in reorganizing the patent laws.
He asked you to go to the congressmen of your districts

and give him the needed aid to clean :)ut that nest of
politicians, and put in their places men of science who
know aud understand their business. When this asso-
ciation struggled into birth in the city of Chicago, two
years and a half ago, its most earnest advocates could
have hardly looked forward to such a meeting as is pres-
ent at this sixth semi-iinnual meeting of the National
Electric Light association. A few men gathered togeth-
er in the Grand Pacific hotel at Chicago, and held them-
selves bound by the ordinary or extraordinary ties of
intelligence such as is rarely possessed by any executive
body. They have grown from the small handful of men
to the three or four hundred meu who have sat down here
at this banquet of the Electric club of Boston, under
the auspices of the Thomson-Houston Electric com-
pany in this beautiful place to-night. Are we not re-
warded for our labors'? Don't you feel proud to belong
to the National Electric Light association? Is there a
man here who does not feel a thrill of glory such as sol-
diers sometimes feel when you look down these well-
filled ranks to-night? Honor after honor has come to
me, yet I will say that I am as ready to serve in the ranks
of your association as in the office of president."

Mr. Coffin, of the Thomson Houston company grace-
fully acknowledged the presence of the guests of the
evening and said : "It is unusual, it is impossible, to
find in all the fields of industry, in my opinion, anything
which attracts so readily, so spontaneously, such a large
percentage of our educated, earnest young men of con-
victions. With regard to the future of electric lighting,
these men believe that if it is promoted, first, upon scien-
tific, truly scientific, principles, and, secondly, upon bus-

iness principles, it must succeed. It is impossible to look
upon the faces of the gentlemen here assembled to-night

and not be convinced that those of you who can not be
scientific electricians are earnest and determined to pro
mote 3'our business upon a business and manly principle,

with the intention to get the most that can be got legiti-

mately out of the business. It is my pride, gentlemen, that

young men leaving the colleges are flocking around the

standard of this comparatively new industry. A gen
tleman lias left the army, a gentleman whom I hoped to

see here to-night, a lieutenant of fine and high promise,
and turned his back upon all that his position promised
him if he would remain in that profession, to take up
the more promising work of electric lighting. We have
here, I am happy to say, not in the electric light business

directlj% but in that which contributes to it, without
which electric light is not possible, the carbon business,

the son of an honored ex president of the United States.

Thesi^ things will in themselves show the attraction of

the new industry, of which we are proud to be the
standard-bearers Our honored president also informs
me that we have some half a dozen members of the

United States navy, who, strange as it may seem, for-

sake the navy of the United States for the field of elec-

tric lighting. More strange than all, perhai:)s, we have
several representatives here of that field of manufacture,
—that honored field—I am talking with perfect respect

and admuation—that antiquated field of manufacture

—

that of the gas companies. Now, gcntlem'en, I feel very
much as though, if I talked to you longer, somebody
would say to me, as a good old Methodist deacon said,-

of a fellow Methodist deacon, in prayer meeting. He
said, 'I wish Brother Jones was in hell.' It created a
sensation. But he insisted that he was honest in saying
so, because if Brother Jones was in hell he would break'
up the whole institution in less than six weeks. I am
also reminded of a colored preacher, an earnest soul,

who was once preaching about the sins of his parishion-

ers, and who said that of all sinners the worst was the
one who robbed his neighbor's hen roost Some layman
got up and said, ' Hold on, there, brother, you are
throwing a coldness over this meeting.' Now I fear that

I shall throw a coldness over this meeting. I will say no
more except to return sincere and heartfelt thanks to

these our hosts of the evening, whose grateful guests
we are, the Boston Electric club. I only regret that
there are not here present representatives of the city of
Boston, the bounty of which city we have been the
grateful recipients of today. Hoping, gentlemen, to

see you again soon, and hoping this convention may be
presided over in the future by a gentleman of as great
earnestness and as great executive ability as are possessed
by the president whom it has been your good fortune to

have in the past, I will bid you good night."

Messrs. Slattery, Steuart, Barton, Kerr, Duncan and
ReckenzauQ were successively called upon, and in time
to take the 11 o'clock return train, the banqueters
brought the double feast to a close.

The entertainment and reception committee of the
Boston Electric club cousisted of P. H. Alexander, chair-

man, P. A. Gilbert, A. H. Chapman, Capt. B. S. Flan-
ders, R. F. Ross, M. M. M. Slattery, Wm. Brophy and
Geo. W. Adams, and to their efforts much of the success
of the occasion was due.

Thirty-five representatives of the Thomson-Houston
company in different sections of the country met at
Young's hotel Thursday evening and after partaking of
a banquet provided by the parent company exchanged
experiences on matters pertaining to the different appli-

ances manufactured by the company.

NOTABLE EXHIBITS.
The Standard Underground Cable company, of New

York, represented by G. L. Wiley, had an attractive ex-
hibit of underground, submarine and aerial wires aud
cables.

The New England Telephone company, through A.
H. Chapman, their courteous superintendent, placed a,

tclcphom- in thf convi^ntion rooms for the benefit of the
mcnilicrsor Uk? associalion.

Tlic VVashbuni A: Mocn Manfg. Co., of Worcester,
made an attractive display of their wire products in
a large glass case.

The Fiberite Manfg. Co., of Portland, Me., repre-
sented by C. A. Brown, manager, showed several jars
made from ground wood pulp for primary and second
ary battery purposes.

The Okoiiiti' cnrnpany made an exhibit of their wires
and cables for general purposes and their special electric
light wires, cords, etc. G. T, Manspn was in charge.

The Schaefer Electric Manfg. C(«npany had an
exhibit of lamps, switches, fixtures, etc., demonstrating
the practicability of its system of incandescent lighting
on an}*" arc or alternating circuit.

Annunciators of dift'erent styles were shown by
Blodgett Bros.

C. Mclntire & Co., of Newark, N. J., manufacturers
of patent electrical wire connectors made a neat exhibit
of their patent joints for electric wires.

The Leatheroid Novelty Co., of Boston, showed a
sample board of leatheroid novelties for electrical pur-
poses.

The Scoville Manfg, Co., of Waterbury, Conn., ex-
hibited samples of silicon-bronze wires and high resist-

ance German silver wire.
An ingenious gauge for use on arc light circuits, and

pocket gauges for testing light circuits, were shown by
the Standard Electric Time Co., of New Haven, Conn.
C. D. Warner and G. M. Chapman were the representa-
tives.

Kimball & Davis, of Boston, exhibited their new
dynamo for incandescent lighting—70 volts, 50 lights.

The Billings & Spencer Co., of Hartford, Conn.,
showed a large number of samples of its drop forgings
of copper, iron and steel, also eye-bolts and wrenches.

The Simplex Electrical Co., of Boston, represented
by Dr. A. F. Mason, had two of its arc lamps in opera-
tion run from an incandescent circuit.

Electrical apparatus and instruments were shown by
A. L. Russell.

Kerite was represented by C. B. Hotchkissand R. W.
Pope.
A sample board of rubber tape insulation was shown

by the Boston Rubber Shoe Co., represented by G. L.
Richards.

"Little Giant" batteries and the Wright cable clip

for hanging telephone cables were shown by the Rhode
Island Telephone & Electric Light Co. of Providence,
R. I,; R. H. Whittier, the manager of the company, was
in charge.

New York Insulated Wire company of New York,
manufacturers of the Grimshaw white core wires and
cables and Grimshaw tape, exhibited a full line of their

products, in charge of J. W. Godfrey of New York, the
general manager of the company.

Charles L. Ireson, manufacturer of self-adjusting
leather link belting, showed a belt in actual work.

The Bernstein Electric Light Manfg. Co. exhibited
its method of running incandescent lamps on arc-light

circuits, showing its 125 candle power lamps in direct

series with the arc lamps, and its 30 candle-power lamps
connected two in multiple.

An inleresting device for starting and stopping dyn-
amos was shown by the American Machine & Tool Co.,
under charge of W. H. Barker, of 87 Kingston street,

Boston.
The Para Rubber Co. of South Framingham, under

the supervision of J. B Thomas, showed conductors
with rubber insulation. A quantity of this wire was
used in the installation of the Sun company's alternat-

ing system at the convention, put in by the Boston Elec-
tric Light company.

A fine display was made by the New England Glass
Works of Boston of arc-light globes. Of particular in-

terest were their new patent semi-obscured globes. The
invention in regard to the new globes consists in a pro-

cess of roughening the surface of the globe, which thus
absorbs from 10 to 15 per cent of the light only, which
is much less than by any other process, but at the same
time tones the light sufficiently to make the globe very
desirable for inside lighting.

Non-magnetic watches in great variety were shown
by the Geneva Non-Magnetic Watch Co. of New York.
The principle on which these watches are constructed
was recently described in this paper. As the watches
are absoluiely uninfluenced by magnetism their value to

workers around electric appliances is apparent.

A new departure in hydraulic engineering, consisting

of an electric motor and double-acting force pump com-
bined in one machine, were shown by the Edgertou
Electric Motor Co. of Philadelphia, Prof. N. H. Edger-
ton and W. E. Sharpe being in charge. They also

showed a motor running a fan, another a coffee mill

and still another operating a boot blacking apparatus.
The headquarters of the Western Electrician were

illuminated by the lamps of the Vitrite & Luminoid
company, who were worthily represented at the conven-
tion by Romaine Mace. These lamps were also strung
through the rooms of the Cleveland Electric Motor
company, and in the halls, •and were noticeable for their

white and brilliant light.

The'Cleveland Electric Motor companj'' was strongly

represented by Messrs. Wright, Pettingill, Mansfield
Miller and Hungerford. Motors of large and small sizes

were shown running, some of their small motors show-
ing particularly strong capability for handling heavy
work.

The Callender Insulating & Waterproofing company
was represented by Mr. Callender in person, and some
very handsome samples were exhibiled.

The WainWright Manfg. Co., 65 Oliver street, Bos-
ton, exhibited a model of the Wainwright standard cor-

rugated tube feed-water heater, samples of corrugated
brass and copper tubing for electroliers and other orna-
mental purposes, condenser and heater tubes, boiler

flues, etc., and samples of their corrugated copper tube
expansion joints for steam pipes. They also displayed
an application of their corrugated copper tubing in a
coil, for a coil feed-water heater, this being but one of

its many uses.

The E. P. Gleason Manfg. Co., of New York, had a
tasteful exhibit of their ornamental glass and other work
for electric light appliances. The man}'" staple and
special electric light appliances, several of which the
comj^any have furnished since 1880, have accumulated
to such an extent that they thought it a good plan to ex-

exhibit samples of their arc and incandescent flttings in

brass, tin, iron and glass at the convention, the object

being to place before the electric light community either

such goods as the}' call "staple" in connection with
electric lighliiig, or to indicate where they may go to have
sonictliiiig spi'(i:ill}made according to their own no-

tions and requirumenls.
The New England Wiring & Construction Co ,of Bos-

ton, represented by S. B. Paine and W. J. Paine, had on
view their multiple switch system for incandescent

lighting, a large Bergmann electrolier and the " Regu-
lator oil cup," especially adapted for high speed ma-
chinery. They further showed tlic Simplex arc lamp,
for A. F. Mason, running on inc;indese(.'nt einuit.

A large number of incandescent lamps on ihc Slattery

alternating system, shown in the convention hall and the

executive committee rooms, were put in by the Sun
Electric Co., of Boston.

The Sawyer-Man Electric Co. displayed one of their

50-light machines driven by a Baxter motor and lighting

three handsome chandeliers. During the progress of

the convention, by the foolish interference of some un-

known person, two of the armatures of the ten-horse-

power motor were burned out, necessitating the substi-

tution of a four-horse-power motor. The Sawyer-Miiu
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company wore therefore forced to reduce the number
of lamps on llicir machine to forty, which the four-horse

motor carried very easily.

Tlie Baxter Motor Co. made an extensive and inter-

esting display of twelve motors, rang;ing in power from
onc-lfalf to "tcn-horse-power. To the motors were at-

tached exhaust tans, a cupola fan, printing presses,

machines used in the manufacture of shoes, and also in

the manufacture of shirls

The Thomson-Houston Electric Co. exhibit was very

large and received the attention to which it was entitled.

It comprised various appliances for running incandescent

lights in series, or on arc circuits, motors, samples of

welding and deiails of manufacture. Apparatus de-

signc<l by Professor Elihu Thomson to illustrate alter-

nating current phenomena was also shown. G. W.
Davenport was in charge.

^be

3nda
y

228 Dearborn ©treet

Ql7i(;a(^o Elc(;tri(; Qdb.

B Will be a meeting of tbe 6HieAG0 BUE^eTRie 6LUB,

p, Wugust 22ncl, at 8 o clocl^, at tbe rooms of tbe 6lub,

DETROIT ELECTRICAL WORKS,
MANUFACTURERS OF

Fleetrie ^upplie5

INCLUDING

Medical Batteries, Skeleton, Iron and Box
Bells, Burglar Alarms, Hotel and House
Annunciators, Fire Alarm Boxes, Pins
and Brackets, Insulated, Magnet.Tele-
phone and Electric Light Wire.

BUILDERS OF

fisher's j^lectric (Ijotors,

AND ALL APPLIANCES FOR CITY AND SUBURBAN

#= CXRIC RAIL-KTAYS. =*

General Offices and Works, DETROIT, MICHIGAN.

$PRAGUEELEGTRIGRAILWAY£MOTORGO.
«<«—>--

NEW YORK, 16 and 18 Broad Street.

BOSTON, 55 Oliver Street.

NEW ORLEANS, 20 Carondelet Street.

DETROIT, 133 Jefferson Avenue.

OFFICES- >»»

CHICAGO, 185 Dearborn Street.

ST. LOUIS, 304 Locust Street.

PHILADELPHIA, 1 1 9 South 4th Street.

CLEVELAND, O., 117 Public Square.

The Sprague Motors have been formally adopted for use on the Edison Circuits, and they are being introduced on these and al.^o on
Westinghouse, Brush-S\vaii,!Thomson-Houston and United States Circuits, in New York, Cliieago, Boston. Des Moines, Elgin, Oskaloo.sa
Pittsburgh, Chester, Willianisport, Lancaster, Shaniokiu, York, Detroit, Topeka, Cincinnati, !>pringtleld, New Brunswick, Fall River,
New Bedford, Milford, Taunton, Liawrence, Woonsocket, Fort 3Ieyer, Waterbury, Annapolis, St. Louis, Abilene, Pawtucket, Syracuse,
Canada, and the Argentine Republic, and have been shipped to Berlin and Milan.

This company has ample means to

undertake any desirable contract for the

tramsmission of power for any purpose,

under suitable guarantees. The company
is now possessed of the best facilities for

manufacture of any motor company in the

world. Arrangements have been made
with the Edison Machine Works, to manu-

. facture and carry in stock large numbers

of standard machines, and a special factory

—the only experimental factory devoted

exclusively to that work in existence— has

recently been started in New York, and is

equipped with the finest tools that are made
At present there are being operated m i

Boston seventy-five motors, varying from =

t-2 to 25 horse-power.

This is the only company in the

United States devoting its entire energies

Correspondence invited, and estimates

Railway Work.

220 Volts.

to the different questions involved in the

transmission of power, and it is putting

into practical use more motors of and over

one-half horse-power than all other com-

panies combined.

The Sprague Company are now also

contracting for Street Railway Work.

on an extended scale. They have just

been awarded the largest street railway

contract for electrical work ever given

:

the equipment of 12 miles of railway, with

40 street cars, requiring 80 motors of 7)4

H. P. each. They have also contracted

with the C, B. & Q. R. R. for transfer work

at Aurora, III, selling the company both

the motors ..and dynamos. One thousand

motors are now being constructed at the

fak:tories for industrial and railway uses,

aggregating nearly 4,000 horse-power.
SPRAGUE AUTOMATIC MOTOR.— 15 Horse Power,

Efficiency, 91 percent.

furnished for complete Central Stations or Special Transmissions up to 1,000 horse-power, and for Street

A NEW AND COMPREHENSIVE ILLUSTRATED CATALOGUE, WHICH GIVES A VARIETY OF FACTS HITHERTO
UNKNOWN, HAS BEEN ISSUED AND WILL BE SENT ON APPLICATION.
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WESTERN ELECTRICIAN,
$2.00 a Year. The only Electrical Journal In the West.

Address WESTERN ELECTRICIAN, No. 6 Lakeside Building. Chicago, III.

jK^r'ntcfiCTixTf V co;<\rKXTT^.T)T"i ^CD.

CLEVELAND, OHIO,-

MANUFACTURERS OF

eiedTm ligrt (jarboo^

Battery Material.

Telegraph, Telephone and giectric [ight Supplies.

ANNUHCIATORS, BURGLAR ALARMS, ELECTRIC BELLS,

BATTERIES AND BATTERY SUPPLIES.

Repair Work done and Special Manufacturing attended to.

Skilled Workmen in all Departments.

E-ALL APPARATUS WARRANTED AND SATISFACTION GUARANTEED.

MAGNETO BELLS, ETC., ETC.

No. 211 and 213 Randolph Street, CH.CAGO.

COKEESPONDEKCE SOLICITED.

Russell & Co. I
MASSILLON, OHIO,

BUILDERS OF

Automatic Engines
BOILERS, ETC.

Complete Power Plants Furnished
and Erected.

Send for Catalogue.

Central
Electric

M. T. GREENE, I'rcsidcnt.

GEO. A. McklNLOCK, Treas

WM. H. McKINLOCK, Secy.

Company,
38 and 40 La Salle Street, Chicago.

MAGNET
OFFICE
ANNUNCIATOR
UNDERWRITERS
LINE

1

WIRE
BARE COPPER

J

ET^ECTIMC BELLS,
BURGJ^LiVR, ^\.LA1MVIS,

HOTEL AIVIVXJIVCIA.TOI1S.
PRICES ON APPLICATION.

/^liimipous

I9(;a9desee9t.

We do not manufacture Dynamos or deal
In them, nor do v^e erect or maintain any
electric plants whatever. Our business is

solely the manufacture of LAIVIPS lor Lumi-
noids) with our own Fittings, under our own
patents and devices for any system or pur-
pose of any voltage, size or candle power (on
hand or made to order). We solicit the pat-
ronage of Electric Light Co.'s and large users.

CORRESPONDENCE REQUESTED.
CATALOGUES ON APPLICATION.

ACTUAL SIZE OF LAMP AND HOLDER (Size No. D FOR LAMPS 65 to lOO V. 1 6 C. P.

VITRITE & LUMINOID CO., 182 Fulton St., New York.

PAYNE AUTOMATIC ENGINE.
B. W. PAYNE & SONS, Manufacturers, Elmira, New York.

builders of

Singis Valve and Corliss Yalvs

ENGINES.
SELF CONTAINED AND SINGLE CRANK

ENGINES
Specially Aflaptel for Electric Liilting.

WESTERN DEPARTMENT:

No. 10 S. Canal St.

CHICAGO.

H. S. WALKER, MANAGER.

TELEPHONE 4024.
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Sawyer -Man Electric Co.
LlfKNSKD IIY AND .''UCCEKniNG TO TIIK COMMKltrlAL lU'SIN'KSS OF TIIK

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATENTS.

GENERAL OFFICES:

MUTOAL LIFE BLDg,

32 NASSAU ST..

NEW YORK.

Plans and Eetimfttcs Furnished
for all kinds of Incandes-

cent Lighting.

Philadelphia Office:

No, 308 WALNDT ST.

BOSTON OFFICE:

No. 33 FEDERAL ST.

Estimates Furnlebed for the
Thomson-Houston System

of Arc Lighting.

The DVSAMO of this Company is AUTOMiTIC In Its Teeulatlon. aud will maintain a UNIFOKM
LIGHT, with ALL or ANY PORTION of tlie lights In Circuit. Our LAMP will NOT BLACEEN and
will MAINTAIN Its CANDLE POWER during Its Guaranteed Life.

Pond
Engineering
Company,

AGENTS FOR

The [ouje peed |]|ater Heater,

For Heating and Purifying Feed Water for Boilers and other

purposes, "with exliaust steam from High, or Low Pressure

Engines. It is the simplest, most efficient, and reliable, and at

less cost. Constructed on the best system, saving most fue-

and boiler repairs. Write for History of Peed Water Heaters

IN USE OVER TEN YEARS.

ENGINEERS AND CONTRACTORS OF

Steam a| Hydraulic machinery

COMPLETE STEAM PLANTS FOR ELECTRIC LIGHT AND POWER.

Western Agents for Armington & Sims' Engines, Steel Tubular
Boilers, Jarvis' Patent Furnace, National Rocking and Sheffield Grates,
Lowe Feed Water Heater, Blake Pumps, Kortingr Injector, Jenkins Bros.
Valves, Etc. Also, Brick and Pipe Work, and Belting.

SEND FOR LATEST CATALOGUE.

707 and 709 Market Street, ST. LOUIS.

BRANCH, 521 DELAWARE ST., KANSAS CITY.

GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALER IN

Electrical Securities.

EXPLOITER OF

Electrical Inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET, CHICAGO, ILL.
CH.VS, A, CHEEVEK, Prcs. WILLIAKD L. CANDEE, Troas.

The Okonite Company,

>i.O U/^

IWanufacturers of

gleetpie Ifi^I^t, ^ejepl^one and ^ele^rsg^pf^

WIRES AND CABLES
FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
Wr particularly desire tliat a trial should he given our wire by all parties conteiiipliiting Underground,

Aerial or Submarine service as wc are convinced th.it it Is the safest wire for the purposes iinown, and we
can. without hesitation, refer to parties wiio are now using It. We are also manufacturers of tlie celebrated
OCONITE TAPE, the best Insulated Compound for making joints in the market. Estimates and
quotations furnished upon application.

Chicago Branch 187 LA SALLE STREET, Chicago, lil.

Minnesota Branch, IVIINNEAPOLIS ELECTRIC CO., IVIinneapolis, IHinn.

Nebraska Branch, MIDLAND ELECTRIC CO., Omaha, Keb

HAIAIEB •&! STAILEY,

J)Liet-ppoof

Electric

BELLS

gnpcpiop b al

32 i^ 34

NEW YORK.

Tl^e \J[/oodb(jry

AUTOMATIC

Cut-Off High Speed

MANUFACTURED ET

OJOODBUI^Y CnGINE

Company.

ALSO BUILDERS OF

piaiQ 5Iide l/alue

AND

Donlile Valve Meta Speed

AUTOMATIC

Qut-Off E^9(5i9<?s

AND

TUBULAR BOILERS.

Address the Manufacturers at

652 Mill Street, ROCHESTER, H. Y.
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The Baxter Electric Motor.
This Motor is now ready to be placed upon the Market, Manufactured for both

ARC AND INCANDESCENT CIRCUITS,
|i

7176 Oi;)ly perfeetly Qouerped /T\otor ^uer /T\ade.

It is preferred to organize companies ior the different States. Correspondence solicited. Address

The Baxter Electric Manufacturing and Motor Co.
Factory A, Constitution and Monument Sis. \\ SOUTH STREET, BALTIMORE, MD. Factory B, Buren and Monument Sis.

I

aiLES JLITXI-IMAG-NEXIC SHIELD FOR 'KZ'JLXCIIES.
Office of Yan Depoele Electric Wtg. Co.

Chicago, Feb. 16, 1886.

Anti-ilagDctic Shield & Watch Case Co.

Oentlenun : — Tour Anti-Magnetic
Shield for watches cannot be over-esti-

mated. It is now Tcry near eight months
that I have worn ray watch, and to- day
it is (without con-ecting time) about one
minute slow. Considering the fact that

I am ever}' day near dynamo electric

machines in our regular business, the

test could not be harder. I could never
have believed it before that protection

was so complete. In this age of elec-

tricity, not only electricians, but every-

one who needs the correct time, should
have the Anti-Magnetic Shield. A good
deal of practical utility'", as well as pleas-

ure, can be derived from a good time-

keeper. At present. I look upon a watch
without a shield as a thing incomplete,
and so it is. Very Respectfullj'-,

CHAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M. Co.

" * * * I have no hesitation in saying
that I believe the shield would perfectly

protect the watch against any magnetic
influence to which it is likely to be ex-

posed by being worn in the vicinity of a
dynamo machine.

The plan you have adopted of plac-

ing the watch movement inside a closed

bos of this magnetic material, is based
on true scientific principles, and is the

onl}'' plan I know that could succeed.
WM. A. ANTHONY,

Prof. Phs. Dept., Cornell University.

The application of Anti-Magnetic
Shields lo pocket time- pieces promises to

be of very great importance to horologists

and watchmakers ; it will render opera-
tive and fine adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of
their susceptibility to the all-pervading
magnetic influence.

AMERICAN WATCH CO.,
Waltham, Mass

Sure protection from all Electricftl and Magnetic disturbances.
Send for dcscrlprfve circular. GILES BROS. & CO., 103 State Street, CHICAGO.

J. B. YOUNG,
PRESIDENT AND TREAS,

B. K. JAMISON,
VICE-PRESIDENT.

Solar Carbon & Mfg. Co.

nth and Etna Streets, PITTSBURGH, PENN.

WELL SELECTED AND GOOD

Car BO NS
MADE FROM NATURAL GAS. PROCESS PATENTED.

SPECIAL DISCOUNTS ON LARGE ORDERS.

The Globe Electric Comp'y,
Wholesale Manufacturers of Every Description

of Apparatus for

TELEPHONE COMPANIES,
Switch-Boards. Switches,

Annunciators and Bell Supplies a Specialty.

lis

Which are of the Best Material and "U'orkman-
ship, are Perfect in Action, Simple In Construc-
tion, Elegant In Design, and Low In Cost. In
addition chey possess many other Important ad-
vantages which are wanllDg in other Annuncia-
tors.

1 4 Indicators

-

6

.$12 00

. 16 00
40 Indlcators-S ?4 00
50 " . 92 00

S . 20 00 60 " . 106 00

lU . 24 00 70 " , 121 00

1
12 . 29 00 SO " . 132 00

I 15

20
- S6 00
- 44 00
_ 57 00

90 " . 145 00

Jl-ti 100 " . 155 00

With Alarm $300 Extra. Subject—

THE gLOBE ELEGTRie EOMPANY,
CLEVJEtAXD, OHIO. U. S. A.

hiijX. cidij-cttc:;^.

Send; for Catalogue E

HItU CUUtCH WORKS,

CLEVELAND, OHIO. OONDA (FORMERLY PRISM) CELL, C05IPI.ETE.

The Standard Ojieu-Circuit Batteries of the World.

GONDA and DISQUE,

The Only Genuine Leclanche' Batteries

.\re ihope wliicli bear this

LABEL anci the Trade-Mark, GOjS'DA.

DO SOT BE IMPOSED IIPO.N 15T IMITATIOISS.

If dealers have not the Genuine Batterj',
send direct to us for Price-List.

THE LECLANCHE BATTERY CO.,

149 West Eighteenth Street. New York.

GENUINE DISQUK CELL, COJU'LE^

The Porous Cell also bears LalJ
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{JndergroundIncandescent(^bles

ILLUMINATING COMPANIES proposing an extension of their Incandescent Plants are invited to correspond

with the undersigned before commencing Construction. With our recent improvements and reductions in price

the cost of placing large Incandescent Cables underground in a solid and substantial manner is brought within

actual business limits.

THE CALLENDER COMPANY have, during the last two years, laid many miles of large Cables underground

all of which are in actual work. Almost nine tenths of the Underground Incandescent Work, both in this Country

and in Europe has been laid on the Callender plan. The difference in cost between an overhead and underground

system for Incandescent work is now no greater than is warranted by the better service insured by an underground

system. The Callender Com.pany's Underground Incandescent Cables and System have been in actual operation

for some two years in twelve cities, and are endorsed by all the parent light companies.

Plans and Detailed Estimates on Application.

(^allepder l95ulati9(5 apd U/aterproofii^i^ (^ompapy,

HEAD OFFICES: 45 Broadway New York. FACTORIES: East Newark, N.J.

101 Ladenhall St., London. Erith, England.

BRANCH OFFICES:

154 La Salle St., Chicago. 12 Broad Street, BOSTON. 195 Gravier Street, NEW ORLEANS.

Southwestern Electric Supply Co., KANSAS CITY. 41 Rue des Champs Elysee, BRUSSELS, BELGIUM.

K. M. JARVIS, President J. A. GRANT, Secretary. A. F. UPTON, Treasurer and General Manager.

ENGINEERS AND CONTRACTORS,
ARE PREPARED TO FURNISH ESTIMATES AND CONTRACT FOR

Qomplete Qutfits of Steam Hl^^^^'i^^ Power
FOR

Electric Lighting Stations. Mills & Factories,

Including (Boilers, Engines, Steam fpumps, Feed Water Heaters, Injectors, Iron Stacks, Grate (Bars, (Boiler Furnaces, etc

5[?<^ "Jarui5 pati^^t pijri7ae<^" a 8p(^eialty.

Burns Slack, Screenings, Coke, Breeze, etc. Correspondence solicited. Circulars, Catalogues, and general information furnished on application.

CHICAGO, 81 Lake Street.

BOSTON

:

|\lo. 61 01iu(^r Str(^(^t.
Manager Western Department.

NEW YORK

:

)\Io. 108 Ut^<?rty 8l:r(^<^(:.
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TJThE j^RUSH ^
I

\

Electric (90.,
r

(

^ Cleveland, Ohio.

Are a[)d li^eai^d^sqepe^

Flcqtriq li^l^tipi^ Apparatus

I

Chicago Office:

130 Washington Street, I

r

Chicago, Illinois.
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GUARANTEED FULL RATED POWER, s>-^'

motors Ujound for any Current, )|rc or Incandescent, ^

jlegulation Superior to any motor. f^^^r^C'

SELLING AGENTS

NYLAND

ELECTRJC CO.

Ov^
"o

406 Broadway,

New York.

Branch Office;

NEW YORK,

NYLAND
ELECTRIC CO.,

406 Broadway.

CLEITELAITID, OHIO,
OFFICE, No. 1 National Bank BIdg. WORKS, 21, 23, 25, 27 Frankfort St.

J^ay's "pTerite Jnsulation.

No. 500.
50-Conductor Submarine

Cable.
Conduclors, ench No. 20.

Insulation, .3-32.

Armor, 23 No. 6.

JmHSBt

lOO Conductor Aerial Telephone Cable.
Conductor."!, each No. 20.

Insulation, 3-33,

\k Acknowledged Standard for DURABLE

Electric Light and Power,
Telegraph and Telephone,

Railway and all other
Branches of Si

No. 72.
7-Conductor Submarine

Cable.
Conductors each, 3 No. 18.

Insulation, 9-32.

Armor, 18 No. 4.

AND HIGH INSULATION. Its merits proved by a record of over quarter of a Century.

TO .A.LL ELECTR.ICAL I^UItPOSES.
ALL SIZES Aerial Use,

LEAD ENCASED WIRES. ^"''^^^"s^'^l^a^fn^ Use,

gnaling. Concealed Wiring in all Locations.

)

c.

Underground Electric Light Wire.
6 No. 14 and 1 No. 13. Insulation, 16-32.

No. 16 Copper.
)-32 Insulation. Braided.

Armored Electric Light Cable.

6 No. 14 and 1 No. 13. Insulation, 16-32. Armor, 12 No. 6.

No. 6 Electric Light Wire.
Kerite Insulation and two Braids.

No. IS Copper.
4-32 Insulation. Plain.

No. IS Copper.
4-33 Insulation. Lead Encased.

FOB UNDEReEOUND USE.

No. 20 Copper.
3-33 Insulation. Plain.

CLARK B. HOTCHKISS, cenerai Manager, 16 Dey Street, NEW YORK.
THE ELECTRICAL SUPPLY COMPANY,! U/pCtpm ApPlltC

171 Randolph Street, Chicago, 111. '
"CalCIII Hgcilio

JTHE WESTERN ELECTRIC COMPANY.
I Chicago, II
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51?^ iJpite^ S^^^^S ^le^tri(; lii^l^tipi^ Co.

-MANUFACTURERS OF-

Incandescent ^ Arc Usht Apparatus.

BECAUSE OF

Economy of Power.

Mechanical Design and WorJiinanship.

Perfection of Automatic Regulation.

Durability of Lamps.

Absence of Discoloration of the Damp Globes.

Precision and Reliability of Pleasuring Instruments.

Comjileteness of Detail.

United «
States * [ong * Distance «

Incandescent * Lighting.

¥l2e ooly Wftem offepiD^ pea^OQably I°v/ <^o^t Pop mai(2

eot2slLi<^top^ <iomlt>ioeGl v/itt^ eeoQomy io o[®epatioo, tl^at (28^

k)eet2 (^ulsje^ted to a t^omiTieHal tef't pop acy I®t2^tl2 of time'

-ITS CLAIMS AKE-

GREAT SIMPLICITY.

UHEQUALLED ECONOMY OF OPERATIOH.

UNEQUALLED ECONOMY IN COST OF MAINS.

THAT IT CAN BE DISTRIBUTED MORE WIDELY.
Greater COMMERCIAL SUCCESS than any other System Tested.

SEND FOR CATALOGUE AND TESTIMONIALS.

Compare our auarantees of \\)e followina SIX most important points In incan-

descent lialjtina witlj tlje auarantees of any otiper Company.

ist. Number of i6 Candle Power Lamps to the Horse Power,
2nd. " " 20 " " " " " " .

3rd. Life "16 " " " guaranteed,
4th. " " 20 " " <. .(

5th. Percentage of discoloration of lamps at or near end of guaranteed life,

6th. Self Regulation of Dynamos to insure even burning of Lamps,

600 hours.

1000 "

inappreciable,

yes.

C. C. /KTiLRREIT,
MANAGER WESTERN DEPARTMENT.

216 La Salle Street, CHICJLG-O.
Territory : —Ohio, Michigan, Indiana, Illinois, Wisconsin, Minnesota, Iowa, Missouri, Arkansas, Kansas, Nebraska

Colorado, Dakota, Idaho, Montana, Utah, New Mexico, Texas, etc.

GENERAL OFFICES: EQUITABLE BUILDING, 120 BROADWAY, NEW YORK.
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JOSEPH A. SLEEPER, President

TT. A. STILES, Secretary and Treasurer.
AAROA' K. STILES, Manager.
C. J. VAN DEPOELE, Elcctriciaiu

THE^

||an Oepoele Electric Manufacturing (o.
OF CHICAGO, ILL, U. S. A.

OWNERS OF THE PATENTS AND INVENTIONS OF CHAS. J. VAN DEPOELE.

ELECTRIC RAILWAY APPARATUS,
Electric Arc Light Dynamos and Lamps.

Constant Speed Stationary Electric Motors, Etc.

OUR-

/)re E^leetrie ^(^[^t

UNEQUALED.

The Oqljl perfect Double- Lamp,

THOUSANDS IN USE.

GLiapaoteeGl es^j^al to at2y

-OUR-

Fl<^(:tri(; • I^ailu^ay

SYSTEM
- PROTECTED BY -

IrOAD * fATENTS.

^Ije yverjjead Wire and

andenaround Sonduit Systems

Kully rrotected.

Uap D^po^l^ ^l^(;tri(; I^ailu/ay5

-AEE IN OPERATION AT-

Appleton, Wis., Scranton, Pa., Montgomery, Ala., Detroit and Port Huron, Mich., Windsor, Ont., Binghamton,

N. Y., and Lima, O., and are being constructed at Ansonia, Ct., Brooklyn, N. Y., and St. Catharines, Ont.

i ESTIMATES AND CATALOGUES SENT ON APPLICATION. p->—8--K

VAN DEPOELE ELECTRIC LIGHTS
Are in use everywhere and are daily growing in popularity.

WRITE FOR ILLUSTRATED ELECTRIC, LIGHT CATALOGUE.

t.

||an Depoele Electric manufacturing Company,

15, 17, 19 «S6 21 No. Clinton Street,

NEW YORK office:
nooms 220, 221 & 222, No. 45 BROADWAY. CHICAGO, ILL, U, S. A,
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-OFFICERS:-

H. G. OLDS, President. M. W. SIMONS, Secretary.

p. A. RANDALL, V. Prest. R. T. McDON ALD, Treas. & Cen'l Manager.

directors:-
H. C. OLDS. JOHN H. BASS. P.A.RANDALL.

M. w. SIMONS. R. T. Mcdonald.

Fort |l|ayne"]enney' Electric [ight Co.
SOLE OWHERS AND MAHUFACTURERS OF THE
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p(^rfi?(;tly /Automatic; apd 5<^lf-F(i?^(j|ati9i^

JEI|I|Eg ARG LIGHT

The JENNEY DYNAMO has no equal for SIMPLICITY, COMPACTNESS
and DURABILITY. The. same has been said and admitted to be true of the

Jenney Lamp. Recommended for the award of the

ONLY GOLD MEDAL
At the Great Southern Exposition at Louisville, 1883, for Best Arc System.

Awarded First Medals for Best Arc Lamp, Best Arc Dynamo, Best Arc System.

This system HAS NO EQUAL for SIMPLICITY, DURABILITY and

STRENGTH OF LIGHT.
-ALSO-

COMPLETE INCANDESCENT SYSTEM.

DYNAMO- PERFECTLY AUTOMATIC, SHUNT WOUND, REQUIRING NO RESISTANCE for variable load.

LAMP NEW FILAMENT, NEW PRINCIPLE of Construction, REMARKABLE LENGTH OF -LIFE with FULL

CANDLE POWER, will not deposit carbon on inner surface of bulb.

The filament is as pliable as a piece of thread and is not made, brittle by the action of the current.
.

' Complete System of Fixtures and Attachments, also full line of Electroliers, Combination Fixtures and Shades.

We are in the market for Large Incandescent Contracts.

^- CXRIC IMOXORS
'

We have the Only Perfect Working Headlight for Steamboats, with Focusing Reflector. Full
.

information furnished on

application. - Philadelphia Office : 26 North Seventh Street. G. A. WILBUR, Manager.



EVERY SATURDAY.
Vol. I. CHICAGO, AUGUST 27, 1887. No.

CONTENTS OF THIS NUMBER.
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Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

Automatic Engines ' -^^

BOILERS, ETC.
Complete Power Plants Furnished

and Erected.
Send for Catalogue.

GEO. H. BLISS,
ELECTRICAL. EXPERT.

The acknowledgred Standard for durable and high
insulation. Its merits proved by a record of over
quarter of a century. Adapted to all electrical purposes.

Electric Light and Power, Aerial Use,

Telegrapti and Telephone, All Sizes Subterranean Use,

Railway and all other
Lead Encased Wires

Submarine Use.

Branches of Signaling. * Concealed Wiring in all Locations.

CURK B. HOTCHKISS, Gen'I Wgr., l6DeySt..NEW YORK.

DEALER IN

Electrical Securities.

EXPLOITER OF

Electrical Inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET, CHICAGO, ILL.

^ISIMS i^fi^:Lmi^i'i£:±S^ CtlsVULOCDFI 'XJ-aOJl

CLEVELAND, OHIQ,-

MANUFACTURERS OF

GLGeTKie LIGBT (JAHBOn^
AND

Battery Material.,

GLG^TRKJ LIGBT §UPPLIG$.
We make a specialty of furnishing Magnet Wire of an exact /
oijtside diameter, and any orders sent us, giving diameter of f * c

bare wire and outside diameter in tliousandths of an inch, tvill (I
—

^

be tilled precisely as specified. g

ff / THE ELECTRICAL SUPPLY CO.

Reels of 1 5 O lbs.

Factories, Ansonia, Conn. No. 171 Randolph St., CHICAGO. ^^^_
XV X3o3r Sttx-eo-t, ZXTJb:W "STOXIXS:. Co ls"ot 50 lbs

Daniel "W. MAHiroTir, President,
Addison H. NoRnYKE, Vice-President.

Ckables D, Jennet, Electrician Beainabd Borison, Secretary,
Amos K. Hollowell, Treasurer,

Jenney Electric Company,
Sole Owners of all the Pitents and Inventions of Chanes D Jenney (known as the Jenney System) and Sole Owners and Manufacturers of his

Improved Oynamo, Camp ^
Electric (l|otor.

Ill all desirable features of Arc and Incandescent Lighting
the Jenney Sysiem leads. Simple, durable, economical,
steady, brilliant and penetrating. In these eaisentials It chal-
lenges comparison

Estimates Promptly Furnished for Erecting Electric Lighting
Plants for Cities. Companies or Individuals.

Prices Furnished for the Jenney Arc or Incan-
descent Systems, or for both combined.

The Jenney Arc-Incandescent Dynamos are self-regnlaEIng,

and permit the turning on and ofi of one or all of the Lamps
at will.

This Company gives special attention io furnishing Mills^

Shops, Factories, etc., with individual Plants.

^'im m PftUFHUT ILLUSMIKG flflD OESCillSlliS THE STSTEM. -^8
OFFICE AND WOESS:

Cor. EsBiucky Ato. and MorrisJi Indianapolis, Isd,
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SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

Electric Arc-Lighting
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This Company was given the only Gold IVIedai awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS
AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

FOR DIRECT LOW TENSION !

These dynamos are automatic in their regulation and will maintain a uniform light, with all or any portion of the lights in circuit,

maintain its candle power during its guaranteed life. Every requisite for the most perfect system of

Incandescent Electric Lighting, at prices which insure a profitable investment to the purchaser.
Incandescent Lamps and Appliances for Incandescent Lighting.

Our lamp will not blacken, and will
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0) —This company also manufacture Electric Motors of all sizes for the transmission

of power. Plans and estimates furnisheci for all kinds of Arc and
Incandescent Lighting.

THE THOMSON-HOUSTON ELECTRIC CO.,
<«« offices: »»

Eastern, 178 Devonshire St., BOSTON, Western, Pullman Building, CHICAGO, ILL.
}
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^LECTRIC i- JylGHTING.
(WOOD'S PATENTS), Owned and Manufactured: by the

ylmertcan Electric Manufacturing Company^
18 CORTLANDT STREET, NEW YORK.

For simplicity of construction, steadiness ;ind purity of light, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from biu'ning,

Thie JLlMERICiLIT IDYNiLTI^O HiLS N'O EQXJJLI-.
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits of

the AMERICAN SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS.'ADDRESS

^MEBICAM IlECTBIC HaMUFACTUBING CO.,
18 Cortlandt Street, NEW YORK.

K. M. JARVIS, President. J. A. GRANT, Secretary. A. F. UPTON, Treasurer and General Manager.

Comp^

AHj; PBEPAKED TO TUEKISH ESTIMATES AND CONTRACT -FOE

COMPLETE OUTFITS OF STEAM MOTIVE POWER
For Electric Lighting Stations, Mills and Factories, including Boilers, Engines, Steam Pumps, Feed Water Heaters, Injectors^

Iron Stacks, Grate Bars, Boiler Furnaces, etc.

BOSTON: No. 61 Oliver St. H. A. GLASIER, Mgr. Western Department. NEW YORK: No. 1 08 Liberty St,
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REYNOLDS' IMPROVED CORLISS.
THE IDEAL ENGINE FOR ELECTRIC LIGHT WORK. *

UnequBlGd for CIobg REgulatinn

ECONOMY OF FUEL.

Write for our Catalogue and Circular

giving L-ist of Users.

-SOLE BUILDERS-

TVe refer 10 ihe following electric light plants now UGlng the Reynolds' Corliss:

Brush Electric Light and Power Co., Cleveland, O.
Edison Electric Light and Power Co., Rockford, III.

Syracuse Electric Light Co., Syracuse, N, Y.
Louisiana Electric Light and Power Co., Kew Orleans, La., three engines.
Badger Illuminating Co., Milwaukee. "Wis., two engines.
West Side Power Co., Minneapolis. Minn., four engines.
Louisville Electric Light Co., Louisville. Ky.
La Crosse Brush Electric Light and Power Co., La Crosse. Wlfl.

C. M. &St. P. R. R., .Milwaukee, Wis.
M<;noniinee Mining Co., Iron Mountain, Mich-
West Hotel, Minneapolis, Minn.
Plankinton House, Milwaukee. Wis.
N- W. Mutual Life Insurance Co., Milwaukee, Wis.
J V.Farwell& Co., Chicago, 111.

Ctias. H. Slack, Chicago, 111.

MandelBroihers, Chicago, ill.

C. Boetcher, Leadville, Col.

Oinaiui Thomson Houston Electric Light Co., Omaha, Neb.
Thomson-Houston Electric Co.. Racine, Wis.
Siou.K Fails Electrii; Light and Power Co., Sioux Falls. Dakota.
Electric and Water Supply Co., Nelllsvilie, Wis

EDW. P. ALLIS & CO., Reliance Works, Milwaukee, Wis.
CHICAGO BRANCH: 48 South Canal Street.

Forest City Electric Works,
MANUFACTURERS OF

Cleveland's Electric Light Cut-outs,

GANG SWITCHES, FROM 5 TO 40 AMPORES. ^^
Quick Make and Break Uncontrolled by the Handle.

«

Correspondence Solicited with Electric Light Companies.

W. B. CLEVELAND, proprietor,

26 S. Water Street, CLEVELAND. O.

FAHADAY CAHBON COMPANY, LIMITEE
CAP^^CIT^^, 1,000,000 CAR-BOIVS JVIOINTHLY

QUALITY GUARANTEED EQUAL TO ANY IN THE MARKET.

LOW PRICE LIBERAL DISCOUNT ON LARGE ORDERS. CORRESPONDENCE SOLICITED.

PITXSBXJRGH, PA.

NEW ^ YORK ^] SAFETY ^ STEAM * POWER * CO
BUILDBBS OF HIGH GEADE SELF-CONTAINZD

AUTOIVIATIC

(;iJt-Off ^T)(^\T)eS,

BPEOIALLT ADAPTED FOE BtlNNINe

ELECTRIC ^ ilGHTS

And other duty requiring close

regulation of speed.

ADVANTAGES

:

Great strength without excessive weigh

Small space required.

Simplicity of construction.

Accessibility of all part

ESTIMATES CHEERFULLY FURNISHE

"WeBtern Office and Warcrooms:

, 64 & 66 i. ®AN;1L Wl

CHICAGO., ILLS.

WM. A. HAMMETT, Mg
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» Improved «"&aw * Irism"® Iatterym*
THE NEATEST OF ALL BATTERIES. THE BEST AND CHEAPEST.

-^1' ^^'«

"With the exception of glass broken by carelessness, and the zinc and salammoniae consumed in the production of current,

all parts of this Battery are Uuaranteed to" he Everlasting. Perfectly uniform and reliable iu action, of faultless construction and
beautiful appearance.

Perpetual Negative Elements"!!
These cousistini; of specially prepared prisms of Carbon are I3ne depolarizers, performing this function indefinitely, do not

require renewal, as is the case where chemical depolarizers are emiiloyed, thus a great economy is effected. These cells are so
constructed as to prevent evaporation of the solutioUj and crawling out of the salts. Thousands of these cells now employed for

Telephone Transmitters, Gas Lighting, Annunciators, Burglar Alarms and other Automatic Dev.ces are giviug Perfect Satisfaction.

-_: The many Physicians now using the " Improved Law " as an office battery, are unanimous in their expressions as to its

-
. perfection and adaptability for electrolysis and general galvanization, requiring no renewal nor attention in from two to five years,

-ig^ the latter depending only on the amount of use.

Not3 :—This battery is not suitable for Galvano Cautcry'nor Incandescent Light purposes.

SIZE OVER ALL, 4^ x 4H x 7'A.
LAW TELEPHONE CO., soieM anufacturers. 112 Liberty St., New York.

/^lumipous

...,,:, „„^,,,,jj;SB3>''

ACTUAL SIZE OF LAMP AND HOLDER (Size No. I,) FOR LAMPSi.65 to lOO V. 1 6 C. P.

Ipc^apdeseept.

We do not manufacture Dynamos or deal
n them, nor do we erect or maintain any
lectric plants whatever. Our business is

aolely the manufacture of LAMPS Cor Lumi-
noids) with our own Fittings, under our own
patents and devices for any system or pur-
pose of any voltage, size or candle power (on
hand or made to order). . We solicit the pat-
ronage of Electric Light Co. 's and large users.

CORRESPONDENCE REQUESTED.
CATALOGUES ON APPLICATION.

VITRITE & LUMINOID CO., 182 Fulton St., New York.

&£t^Bl

Containing Paillard's Patent Non-Magnetic Compensation

Balance and Hair Spring, which are absolutely exempt from

magnetism and will not rust or corrode. Every watch is a

fine timekeeper and accurately adjusted to temperature. As

these non-magnetic qualities are in the 'cvorks, they require

no shield or other protection..

Ask your jeweler for them. Send for Catalogue.

(4<^9^ua )Nlo9-fr\a(^9(^tic U/atet^ Qc, IJd.

1 7 7 and 1 7 9 Broadway, NEW YORK.

Central
Electric

M. T. GREENE, President.

GEO. A. McKINLOCK, Treas.

WM. H. McKINLOCK, Secy.

Connpaii5r,
38 and 40 La Salle Street, Chicago.

^A^IRE.
MAGNET ]

OFFICE
ANNUNCIATOR ,

UNDERWRITERS
LINE

IBARE COPPER j

ET^ECTItlC BELLS,
DXJItG^LA.K- ALAltlVIS,

HOTEL A]VIVUIVCIA.TOl£S.
PRICES ON APPLICATION.

Telegraph, Telephone and Electric [jight Supplies.

AHnVfiClATORS, BURGLAR ALARMS, ELECTRIC BELLS, ..

BATTERIES AND BATTERY SUPPLIES.

Repair Work done and Special Manufacturing attended to.

Skilled Workmen in all Departments.

ItF-ALL APPARATUS WARRANTED AND SATISFACTION GUARANTEED.

MAGNETO BELLS, ETC., ETC.

I^ailu/ay T^l<^<^rapl? Supply Qompapy,

No. 211 and 213 Randolph Street,_CmA60.

COmtSSFOilDSKCS EOLIOITBO.
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Patterson Weather-Proof Electric Light Wire,

^l^e ke^t FipG aDd Weati^ep-eppoof Elechpi<i
^''^'z'^

Wlps Jo tf^e [DaP'l^et:.

The price is not greatly in excess ot that for the ordinary UNDERWRITERS' ELECTRIC LIGHT WIRE.

Send for price list of this wire.

"Wl
CHICAGO. NEW YORK. LONDON. ANTWERP.

THE PARKER- RUSSELL MINING AND MFG. CO.

Electric =3lM-

-^Ic-

Light

—= Carbons

City Office,

71 1 Pine Street,

St. Louis, Mo.
js)^-pq^^j^ /jvQ

f^I!i,I\ ©Y©T^EXM©.

points.

Economy of Power.

Durability ofLamps.

No Discoloration of

Globes.

Precision of measur-

ing Instruments.

Greater Simplicity.

Less wire per lamp.

IN SHORT,

the most for the

least money.

,
The United States Electric Lighting Co,

Chicago, May 20th, /cfif-r

F. Conklin, Hngr.
Orand Opera Hours,

Ulnneapolle, Uion.

Dear Sir,
Your telegram of the 19th is receivod, reaiine

1 1 o>s
,

"C. c. Vfarren,

216 LaSa] le St. Chicago.
"We started big and little dynamo on on» flnglne- had nine
hundred and sixty lights- worked magnificently- run entire
evening- We are much pleased."

J. F. Conklin. •

I am very much gratified at the receipt of th® telegram
and thank you heartily for it,

you will greatly oblige me by answering the followinfi ques-
tions.

Yours t ruly

,

Questions*

1 understand the above telegrani refers
to the two Dynamos put in your engine
room by the U. S. Electric Lighting Co.

as follows,- 0ns 300 light and one 900
light Dynamo- and are -used for lighting
the stores and offices in the Syndicate
Block- and Is additional to the 600
light plant previously inafalled by the
U. S. Co. for lighilng the Oroad Opera
House; all the dynamos being located In
th* Syndicate Block eogino room, and
driven by two Ne» York Safety 12 x 12-
70 H, P. Engines, One ©ngin« driying the
two 300 lighters for the Opera House, aod
One engine driving the 500 awl 300 light
dynamoB for Syndicate Block,

I3 this correct?

What sie'am pressure at boilers waa
employed when oporatlnR the plant es per

lolU'

At niiat voltage were the lamps burned?

I understBnd that you contracted with tH©
Bdison United Mfg. Co. of Me« Tork for a
300 light dynamo with wiring for .the

Syndicate Block; their proposal for wiring
was on basis of no loag in electrical
pressure, and the dynamo to yield 8-1$
candle power Sdlson lamps par horse power.
When plant was finished, wiring was found so
unsatisfactory, and a great loss Id electrical
pressure instead of .aift, iflii" > and that you
were induced to make contract with the
EdlEon Co. wholly on account of the low
price they offered their apparatus as coBi-

parod with the 0. S. Co's. propoeal,
la the above correct?

When Indicating the engines driving the
Edison Dynamo, how many lights were being burned?

What amount of power was required to run
tha S<^B lights?

After obtaining tbs above dat" concerning
the Edison apparatus, and aacartalning that their
guarantees fall so far short of being
fu Iftiled, did you reject the Edison plant
and substitute it by a U. S. 300 light plant?
And shortly afterward increase further by putting
In 500 more lights in the Block, and a U. S. Co's.
500 light dynamo additional? to which the
telograjn quoted In letter refers?

When indicating the Opera House plant of
500 U. S. lamps, I understand there were 600
lamps being burned; and indications ware maJe
at same time the Edison plant was indicated.
Please state what amount of power was required
for the 600 U. S. Lamps operated by the two 300
light dynamos, and driven by the N. Y, Safety
12 X 12 Engine.

- ^ ^ ., j;

2^-

cl/^iS"

^v- J//>

<^ M^

The above letter explains fully the DISPLACING of the Edison System by the UNITED STATES SYSTEM in the Syndicate
Block, Minneapolis, Minn., and gives data regarding tests made of the two systems. Address:

C. C. WARREN, Manager Western Department, 2I6 La Salle St., ChicagQii
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Vienna Central Lighting Station.

After the burning of the Ring theater in

Vienna, and the deplorable loss of life resulting

therefrom, the emperor of Austria, who has al-

ways taken a personal interest in questions of

public welfare, determined to remove at least

one source of danger by insisting that in future

chased the large house formerly occupied by the

English embassy, and now have their central

lighting station plant established. The general

scheme, as will be noted in tlie illustration,

comprises the use of large direct' driven

steam dynamos. The court-yard, in which
the plant has been placed, has been exca-

vated to a depth of 15 feet 6 inches below

feet. The front portion of the court-yard is

partly utilized as a store-room for fuel. It

has been covered over and asphalted at the

ground level, sn that the coke w:ig ms r.in go in

through the main entrance and deliver the coke

into the space below through chutes provided

for the purpose. The rest of the space to the

left in the illustration is reserved for feed-pumps,

all large theaters should be electrically lighted,

and he gave orders to that effect to the managers
of those theaters which are immediately under
court control. Eventually instructions were
given to the Imperial Continental Gas associa-

tion who have the sole contract for lighting the

town by gas—to install the electric light in the

two principal theaters. The association pur-

ViENN.i Central Lighting St.ation.

the street level, and the part most reniote

from the street has been made into a boiler-

room. The building itself is utilized, partly for

offices and partly as a large dynamo and engine

room. The boiler room has been roofed over

with a glass and iron lean-to, the front of which

is II feet 6 inches above the ground level, so

that the total height of the boiler-roo.m is 27

water heating and purifying apparatus. In the

plan, the heaters are shown at H H, and the

pumps at W W. Space has been provided in

the boiler-room for ten boilers, si.t of which are

already in position. These boilers are of the

kind known as Captain Scott's patent, having a

cylindrical shell, a flat-sided water leg below,

and an egg-shaped steam reservoir above. The
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water leg below each boiler- js placed between

the two furnaces. The products of combustion

pass along this water leg and beneath the shell

to the back tube plate, returning through the

tubes to the front end, and into an iron smoke
box common to a pair of boilers., From these

smoke boxes the gases are led through down-
takes placed midway between each pair of boilers

to a system of underground flues indicated in the

illustration by dotted lines, and into the base of

the chimney. The exhaust steam is also taken

into the chimney, but as it would cool the pro-

ducts of combu tion and impair the draught if

this steam were discharged at the bottom, the

exhaust pipe is carried centrally up the chimney
almost to the top, so as to afford an outlet for

the exhaust just below the ornamental spark

catcher. The chimney is a cylindrical shaft 150
feet high, and 8 feet 6 inches internal diameter.

Each of the six boilers is capable of evaporating

400 gallons of water per hour when the furnaces

are fired with small reftise coke from the gas
works, which will probably be the fuel usually

employed. _The boilers are fed by water from a

well sunk on the premises. The water is pumped
into tanks, and provision has been made to

purify it by forcing it through Clark's combined
feed water heaters and filters, two of which are

already installed, while room is provided for two
more. The pipe connections are arranged in

such a manner that the exhaust steam may be
sent either through these feed water heaters and
then to the chimney or direct to the latter. The
feed water is forced into the boilers by a pair of

Worthington high pressure pumps.

A remarkable feature in this installation is that

the steam and water connections are in duplicate,

this precaution having been taken :n ordfir to re-

move all possibility of a stoppage in the supply
of electricity consequent upon the accidental

bursting of a pipe. The steam reservoir on each
boiler is provided with two stop valves, and two
steam pipes, branching out in opposite direc-

tions, and joining the main steam pipes. Each
set of pipes is large enough to supply the whole
of the steam required, and should a pipe burst

in one system it is only necessary to close all the

stop valves on this and open those of the other

system. The boiler-house being at a sufficiently,

low level it was possible to arrange all the steam'"

pipes with a sufficient incline, so that the con-
densed water should by gravity drain back into

the boilers.

The engine and dynamo room is situated to

the left of the main entrance, and js^yS feet loug,

29 feet wide, and 18 feet 4 inches high. Tor the
convenience of erection and repair of the ma-
chinery it has been fitted with an overhead
traveler running from end to end. Provision
has been made for twelve combined sets of main -

engines and dynamos, and a corresponding num-
ber of exciting machines. The dynamos are of

the vertical Crompton type with double horse
shoe magnets, and they are driven direct by
Willans' compound central valve engines. Five
of these sets have already been fixed, and the
rest will be installed as the demand for current
increases. The engines are of modern type, the
peculiar feature being the central valve worked
from an eccentric on the crank pin, by which a
very quick cut-off is obtained. The engines are
single acting compound, with the high pressure
cylinder above the low pressure. At the lower
end of the piston rod is a conical air piston, and
at each upstroke a certain quantity of air is com-
pressed, by which means the moving parts are
brought to rest without entirely removing the
pressure between theconnecting rod.and crank pin.

Each dynamo is designed to give an output of

72 kilo-watts, or 120 amperes at 600 volts pres-
sure. The armatures are 36 inches long, and are
supported in a bearing at the commutator end,
while the other end of the dynamo spindle is

bolted solid to the crank shaft of the engine by
a steel coupling. The end bearing of the engine
shaft has therefore to support a portion of the
\veight of the armature. The field magnets are
divided at the center line of the armature, so
that the top half can be lifted off by the travel-
ler. This facilitates examination of the armature
without removing it from the machine, and
should it become necessary to remove it for
further examination or repair this can be done
by simply lifting it out by means of the traveller.

The engines-are provided with centrifugal gov-

ernors, "and with Willans' electric governors
wound for constant current. The field magnets,

are separately excited, two small sets of com-
bined engines and dynamos being provided for

this purpose. In order to avoid the risk of a

discontinuance of supply in case of a breakdown
of anyone of the exciting machines, accumula-
tors have been installed and connected in parallel

with the exciting dynamos. These accumulators
are in themselves sufficient to supply the excit-

ing current required by the dynamos for several

hours, thus giving ample time to effect some
small repairs, or to set a spare exciting machine
to work in case of a breakdown. The current

from the large dynamos is conveyed to a main
switch board of the plug type, which is so ar-

ranged that an)' one of the machines can be
coupled to any one of the five main circuits

which will eventually branch out from the sta-

tion. At present only two main circuits have
been laid, but three more are in hand.

Bailey Current Regulator.
The accompanying illustration represents the

new Bailey current regulator of the Law Tele-

phone company's make. It is, in fact, a water
rheostat in which a system of carefully prepared
carbon plates, pointed and tipped with pointed
sponges—the latter not being shown in the cut

—

are made to enter water, more or less immersion

determining the current strength, and,their move-
ment being effected by means of a fine rack and
pinion adjustment. The range of resistance ob-
tained is from about 2,000,000 down to 20 ohms.
Changes in the strength of current are made
without any possibility of breaks in the circuit.

The carbon plates and sponges being perfectly
inert, there is no corrosion due to electrol)'sis.

The instrument, though simple, is well con-
structed, and is in no way liable to derangement.
There is an element of economy in employing
the current regulator with a battery from which
varying current strengths are required, as all the
cells are employed at once, thus maintaining ab-
solute equality among them, renewal not being
necessary until the whole battery needs it. This
instrument is intended for physicians' use, instead
of a switch-board or cell selector. With it there
is no possibility of the patient receiving the sud-
den shocks due to disruption of circuit. It has
been received with favor among leading phy-
sicians, doing all that is claimed for it, and giv-
ing perfect satisfaction.

Edison's Pyro-Magnetic Dynamo.
At the recent meeting of the American Asso-

ciation for the Advancement of Science, before
the Physics section. Professor Baker, of the Uni-
versity of Pennsylvania read a paper prepared

by Thomas A. Edison, describing a -machine for

producing- electricity direct {fofn fuel. To do
this, says the paper} has-long.oc(j^)ied the close at-

tention of inventors. Could theenorrtipus energy
latent in coal be made to appear as "electric en-

ergy,- with reasonable economy, the mechanical
methods of the entire world would be revolution-

ized and another grand step of-. progress would
be taken.

Quite recently Lord Rayleigh concl-uded that

from a copper iron couple a conversion of not
more than one three-hundredths of the coal en-

ergy could be hoped. As a heat engine, tlu re-

fore, the thermo cell can have no higher efficien-

cy than Carnot's reversible engine. Another
line of investigation suggested itself to Mr. Ed-
ison. It has long been knowm that the magnet-
ism of metals is markedly affected by heat.

Nickel loses its power of being magnetized at

400°, iron at a cherry-red heat, and cobalt at a

white heat. AVhenever a magnetic field varies

in strength in the vicinity of a conductor a cur-

rent is generated in that conductor ; so it oc-

curred to him that by placing an iron core in a
magnetic circuit and by varying the magnetiza-
bility of that core by varying its temperature, it

would be possible to generate a current in a coil

of wire surrounding the core. This idea consti-

tuted the essential features of the new generator,

which therefore he calls a " pyro-magnetic gen-
erator of electricity."

The principle was first applied to the con-
struction of a simple form of electric engine, a

"pyro-magnetic motor." 7 his consisted of a

permanent magnet, having a bundle of small

tubes made of thin iron placed between its poles,

and capable of rotation about an axis perpendic-
ular to the plane of the magnet. By suitable

means, hot air passes through these tubes, so as

to raise them to redness. By a flat screen placed

across this bundle of tubes, and covering half of

them, access of the heated air to those tubes is

prevented. When this screen is so adjusted

that its ends are equidistant from the two
legs of the magnet, the bundle of tubes will not

rotate, since the cooler and magnetic portions

beneath the screen will be equidistant from the

poles. If the screen be turned about the axis

of rotation, so that one of its ends is nearer

one of the poles and the other^ nearer the

other, then rotation of the bundle will en-

sue. The first motor constructed on this

principle was heated by means of two small

Bunsen burners, and it developed about 700 foot

pounds a minute. A second and larger motor
is now about finished, which will weigh about
1,500 pounds, and is expected to develop about
three horse power. In both these machines
electro magnets are used in place of permanent
magnets, the current to energize them being de-

rived from an external source. In the larger

machine the air for combustion is first forced

through the tubes to cool them, and then is

forced into the furnace at a high temperature.

The construction of a machine, of sufficient

size to demonstrate the feasibility of producing
continuous currents on a large scale was at once
begun and has just been completed. The new
machine consists of eight elements, each the

equivalent of the device already described, ar-

ranged radially around a common center. The
machine is placed upon the top of any suitable fur-

nace, fed by a blast, so that the products of com-
bustion are forced up through the armature in

turn. The potential differerce developed by this

dynamo depends upon the number of turns of

wire on the armature coils, the temperature dif-

ference in working, the rate of temperature va-

riation, and the proximity of the maximum point

of effect. The results thus far obtained lead to

the conclusion that the economy of production

of electric energy from fuel by the pyro-magnetic

dynamo will be at least equal to and probably

greater than that of any of the methods in pres-

ent use. But the actual output of the dynamo
would be less than that of an ordinary dynamo of

the same weight. Since, however, the new dynamo
will not interfere with using the excess of energy

of the coal for warming the house itself, and
since there is no attendance required to keep it

running, it would seem to have already a large

field of usefulness for it. By using the regener-

ative principle in connection with it great im-

provement may be made in its capacity.
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The Cardew and Evershed Voltmeters.
Oil this page are sliown illustrations of two

voltmeters—one the Cardew, the other the Ever-

shed gravity voltmeter, which are sold by the

Vitrite & Luminoid company. The former

voltmeter is now being manufactured in this

country. It is claimed for this instrument that

it is equally sen'iceable for direct and alternating

currents, that it is perfectly constant and never

requires recalibration, that it can be kept in cir-

cuit continuously, that it can be safely used close

to the most powerful dynamo as it has no mag-
nets or coils, that it has no self-induction and re-

quires no correction co-efficient for the earth's

magnetism, and that it is quite dead-beat and in-

stantly responsive to trifling changes of current.

Fig. I. Cardew Voltmeter.

Fig. I shows the face of the instrument and its

reading, and Fig. 2 the general features of con-

struction.

In this voltmeter a fine platinum-silver wire is

heated by the current and its expansion measured.

The wire a, a, is stretched inside a long tube.

It starts from /i, which is connected with one
terminal, and is stretched along the inside of the

tube and passes over a small ivory pulley and
returns to /, which is connected with the spring

J. After passing over the ivory pulley, /, it is

led to the other end of the tube again, over

another pulley and back to /^. There are thus

four lengths of the wires in the tube. The ivory

pulleys at the end of the tube are attached to a

casting which is fixed on the ends of two rods.

This arrangement is to enable the wire to be
threaded easily, as the tube or outer case can be
removed without interfering with the adjustment
of the wire. The wire is doubled backward and
forward to get a greater length, and thus a higher
resistance. As far as the expansion is con-

cerned it is that of two lengths of wire,

and the pull of the spring, J, is against

two thicknesses of wire. The pulleys at

the end of the tube are made to run

with very little friction, and are carefully

pivoted in jewel holes. The friction of
j

the pulley, i, is not so important as that |
the expansion of the two loops of wire -:

should be the same; i is attached to the

wire, d, which is wound round a pulley,

7(1, which is turned with two grooves.

The wire passes from one groove into

the other between two screws, as shown in

theside viewof the pulley. This prevents the wire

slipping relatively to w. It passes on to the

spring, J. The spring, J, is simply to keep the

wire a, a, taut. The readings do not all

depend on the strength of the spring, as it is too

weak to be able to stretch the wire in the least.

A little toothed wheel is attached to the pulley,

10, and gears into the pinion, P, to which the in-

dex is attached. The wire for this type for 120

volts is .0025 inches in diameter, and is of plati-

num silver; the resistance is about 30 ohms per

foot. This instrument takes 40 watts at 120

volts. Though this is high it must be remem-
bered that this voltmeter has no temperature
errors like those of electro-magnetic instruments.

The temperature of the wire is in practice about
200° C. at the higher readings. The reading
evidently does not depend on the absolute ex-

pansion of the wire, but on the relative expan-
sion of the wire and bars. The bars are there-

fore made of steel for part of their length and
brass the rest, so that they have the same coeffi-

cient of expansion as the wire. If it were not
for this, the instrument if set to zero at one tem-
perature would not come to zero at another.

Though the instrument is compensated for tem-
perature as regards the lengths of the rods and
wire, there is another source of small errors;

That is the rise of resistance of the wire when
the voltmeter is used in a very hot room, or it

falls if the room is too cold. If it is known be-

forehand that the instrument is going to be used,

for instance, in an engine room at say 80°, it can
be calibrated for use at that temperature. As the

zero is apt to be altered by rough usage or shak-

ing, the end of the wire, t- , is attached to an ad-

justing screw, so that the little wire can be
taken in or let out without interfering with

the rest of the instrument. The object of

using the rods to support the wire is to

overcome the difficulties of stringing the

wires, and of taking the voltmeter to

pieces to examine or repair it without
necessitating recalibration; but, as ex-

plained, they cause a small error. A
short piece of very fine wire is put in cir-

cuit to act as a fusible cut-out, as a sudden
and excessive rise of temperature might
fuse both wires. The whole mechanism
is fixed to a brass framework, B, B.

Fig. 3 represents the Evershed gravity

voltmeter, a very neat and portable in-

strument. It is constructed of solid

metal throughout. The base has level-

ing screws and spirit-level, so that accu-

racy may be easily secured. These in-

struments are purely electro-magnetic,

the deflection being produced against

the force of gravity by a very small and light

soft iron bar drawn in between a pair of poles of

peculiar form, by special shaping of which the

instruments may be made, when desired, to give

wide readings at any particular portion of the

the water with a velocity four or five times that

in the air. Each vessel, in addition to the sound-
producing apparatus, would be provided with a

sound-receiving apparatus, which would take up
out of the water the signals arriving from neigh-

boring vessels. 'AH of us,' said Dr. Blake, 're-

member when as boys in swimming how dis-

tinctly the sound of the striking of stones

together under the water was heard. Just so

distinctly is it possible to send musical tones

from one ship to amother.'
"

" For steamships the sound-producing appara-

tus was designed to be a steam fog-horn or

whistle, specially constructed to sound under
water, and to be heard at least six or eight miles.

From the nature of its tone it would be easily

ship,

course,

Fig. 3. Evershed Gravity Voltmeter.

range. In the cut shown the jeadings are made
to be specially wide between 50 and 60 volts.

These instruments are calibrated once for all in

the factory, and the scale is engraved for each
instrument specially. They never need recali-

bration, as they have no permanent magnet or

steel in them.

Dr. Blake's Sea Telephone.

At the annual meeting of the American Asso-

ciation for the Advancement of Science, in New
York, Dr. L. E. Blake, the inventor of the Blake
transmitter, read a paper on a method of tele

phonic communication between ships at sea. The
plan was as follows: " A soufid-producing appa-

ratus was to be attached to each vessel, and to

be worked under the surface of the water. In

times of fog or at night, signals intelligible by
means of a code would be produced by it, which

would be transmitted in all directions through

Fig. 2. Cardew Volt.meter.

distinguishable from other sounds always more
or less present under water, from breakers and
waves. With such whistles,- a Morse alphabet of

long and short blasts and pauses was to provide

a means of extended communication, while a
simple universal code would indicate a ship's

course. Since ignorance of the very presence of

rather than incorrect estimates of her

has been the principal cause of ocean
collisions, the simple hearing of the sound would
prove a most excellent general safeguard. Bell

buoys were to have a second bell added under
water, while lightships, lighthouses, and any
headlandsmight also be provided with submerged
bells which could be rung from the shore when
necessary; sailing craft, both large and small,

uld have bells, and since, an ordinary locomo-

\e bell could be heard at least two miles under
atei such simple means would seem to afford

.ifhcient limits for protection for such vessels.

"'It is believed,' said Br. Blake, 'that

sufificient has been done to show that the

complete solution of this interesting

and valuable practical scheme will lie

probably in the telephonic method de-

scribed. By this method in October,

1885, signals were transmitted and re-

ceived one and one- half miles on the

Wabash river from a locomotive bell,

around three or four windings of the

-^ river, so that the operators were out of

each other's sight. The sound could

not be heard through the air_, yet with

fair distinctness could be heard through the tele-

phone."

Death of John M. Gill-

John M. Gill, formerly representative of A.

L. Ide & Son in Chicago, but since about the

first of July representative of the Brush Electric

Light company at Omaha, Neb., died very sud-

denly of heart disease at Aberdeen, Dak., on the

8th inst. He leaves a widow. Interment took

place at Ithaca, N. Y., the nth inst. Mr. Gill

was widely known throughout the west, and his

death will awaken pangs of regret in the hearts

of many friends.

The monks of St. Bernard have" brought the

telephone into their service of mercy. The
famous hospice is now in telephonic communica-

tion with the Cantine de Proz and the village of

St. Pierre, as also with the Cantine de Fontinte

and the village of St. Chemey on the Italian side.
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Dangers to Human Life From Electric-

ity.'

Bv F. B. Badt.

The dangers from electric currents known up

to about t\vent)'-five years ago, were those which

pertained to discharges of atmospheric electricity

(lightning), discharges of Leyden jars, and sec-

ondary currents of large Ruhmkorff induction

coils. Since the middle of this century, the cur-

rents generated by powerful magneto—or dyna-
mo-electric machines have caused their share of

fatal accidents.

In order to understand the action of these dif-

ferent currents of electricity, we must first know
of what kind of conductors the human body is

built up. While to-day the total resistance of

the human body is often assumed to be from ten

thousand to twenty thousand ohms, scientists

who have made this a subject of e.xperiment,

agree that it is greatly over-estimated.

W. H. Stone, in a paper read before the Brit-

ish association, published in Nature, mentions
examples of the conflicting and contradictory

statements made by different authorities as to

the electrical resistance of the human body. He

.

believes it to be enormousl)' over-estimated ; be-

ing given all the way from 13,000 to 2875 ohms
and less. The task of measuring the resistance

of the human body is met by three obstacles :

First, difficulty of making a good contact through
the skin of living man ; second, limitation of

amount of current by pain, and the tetanic con-
dition of the muscles, which is the effect of

rapidly opening and closing strong currents

;

and third, that the human body is an easy
electrolyte, furnishing currents of polarization

almost immediately.
Stone gives two ways of making contact : Im-

mersing the hands or the feet in salt water in

contact with an electrode of amalgamated lead

or zinc : or by wrapping the limbs with thin sheet

lead. Stone found as the result of his experi-

ments that the average resistance from foot to

foot would be about 936 ohms, and from foot to

hand from 1,027 'o ii3-° ohms, according to the

height of the man. Other authorities think,

however, that increase in stature is balanced by
cross-section, thus making the average resistance

about the same.
From this it will be very easily seen that cur-

rents even of very low e. m. f. will be unbearable
to man, if proper contacts are provided. The
fact that this latter will rarely be the case, ex-

plains how persons have withstood currents of

hundreds of volts without injury.

The best conductor in the human body is the

blood ; next to this, the tissues. Therefore, if

we read that a man in Texas was struck by-

lightning in the back of the neck, it can not be
surprising that both his shoulder bones were
found broken ; the lightning, in its passage to

the ground through his body, left the better con-
ductors uninjured, but shattered the conductors
of higher resistance which lay its route.

While we find this wide difference of opinion
relative to the resistance of the human body,
equally great discrepancies are found in esti-

mates of the intensity of lightning discharges.

All authorities agree that the e. m. f. of a flash

of lightning is probably many million volts; they
most decidedly disagree as to the intensity of
current. While some authorities assume that the

current of the most powerful flash of lightning

is but a small fraction of an ampere, others be-
lieve it to be many thousand amperes ; and
one scientific gentleman even calculated it at

fourteen million amperes. Some claim that

lightning, though it be a current of electricity,

does not obey the laws of Ohm, while others think
it does. Whatever the truth may be, it probably
lies between the two opinions, and flashes of
lightning may be currents of only a fraction of

an ampere, or upwards to hundreds of amperes.
For the benefit of those gentlemen who are

not well versed in electrical units, I will add
this : The ampere is the unit of strength or
rate of flow of the current. One ampere is the
rate of flow per second, caused by the e. m. f. of
one volt, through the unit of resistance of one
ohm. The quantity of electricity obtained by
one ampere after one second is one coulomb

—

or one coulomb will give one ampere after one
second. Just as we would speak of water run-

iRcad before the Chicago Electric Club, August as, 1887.

ning through a pipe at a rate of one gallon per

second, meaning that one gallon of water will

pass a given point in one second. The quantity

of water obtained at this rate after one second
will be one gallon, after two seconds, two
gallons, after one-half second, one-half gal-

lon. So that at a rate of one ampere per

second, in ten seconds we would have accu-

mulated ten coulombs ; or if the rate were ten

amperes per second, we would accumulate ten

coulombs in one second.

Now, let us suppose the rate of the flow of

lightning to be t 0,000 amperes and the duration

—as often estimated—sTrooir''^ P^^ of a second
;

the quantity of electricity in such a discharge

would amount to only |^°-jj= J^ coulomb. I

suppose this is what is meant by many authors

when they speak of the very small " current

"

of electricity in lightning. The rate of flow, or

the current strength, may be enormous, and still

the quantity—depending upon the duration of

the discharge—may be small.

The difference in mechanical effects between
that produced by a quantity of electricity dis-

charged slowly through a considerable lapse of

time, and that resulting from discharging a

minute quantity in the infinitesimal part of one
second, may, perhaps, be fairly illustrated by
rolling a heavy cannon ball slowly over the floor,

and firing a tallow candle from a musket. The
heavier missile will stop at an obstruction like a

door, while the candle will pierce it like a bullet.

The majority of persons struck by lightning

in the open air, appear to receive the shock in

the head, after which it passes through the body
and out at the feet. In some cases the arteries

throughout the body have been broken and bled

freely. In others, the skin has been burned and
also the hair ; deep furrows are sometimes dug
in the muscles, and not a drop of blood shed.

Usually there are no external signs of injury,

or at most but faint marks, such as redness or

swelling or blackening of the skin resulting from
the discharge. Persons having afflictions of

certain special senses have been entirely cured.

Individuals have been deprived of memory

;

while others have been deprived of all move-
ments and control of muscles, while their intel-

lectual faculties remained in their normal condi-

tions. Death does not always ensue immedi-
ately after the shock, despite appearances. Per-

sons have lain in a passive state for hours, and
in some cases severaldays, still alive, but show-
ing no , signs of life. Early putrefaction is a

reasonable indication, as bodies decay soon after

death from an electrical current. It is for this

reason that autopsies, which, as a general rule,

are made several hours after death, are of little

value. It is very difficult to determine whether
the changes found are produced by the electric

current, or are simply post mortem changes due
to decomposition. External indications, such as

burns, discolorations and the like, are due to

electrolysis, where the soft tissues have come in

contact with the conductors ; or are caused by
the spark when making or breaking the circuit.

The extent of such injuries, of course, depends
entirely upon the e. m. f., and the length of time
the current passes through those parts. Death
may occur in three different ways : First, By sud-
den contraction of the muscles and stoppage of

the heart's action (as in a surgical shock) and
interference with the lung movements,— both
caused by disturbances of the pneumogastric
nerve ; second, by a paralysis of the cerebro-

spmal system ; by paralyzing this nervous sys-

tem, it loses its balancing power over the vaso-
motor nervous system, producing tetanic con-
traction of the heart and arterioles, causing
instant death ; third, by the electrolytic action

of the current.

Monsieur A. d'Arsonval recently made some
very interesting experiments as to the physiolog-
ical effects of different sources of electricity.

These experiments were published in number 16,

April, 18S7, of La Liimiere Ekctriquc, and were
made with the following apparatus:

1. A static Holtz machine, charging a battery
of Leyden jars.

2. A galvanic battery of 420 volts.

3. Gramme continuous current machines.

4. Gramme alternating current machines.

5. Induction coils with and without condensers.
The results of the experiments of M. d'Arson-

val are given in this resume: Death by electricity

may occur in two ways; First, by direct action

(disruptive effects of the discharge, acting me-
chanically so as to change the tissues). Second,
by reflex or indirect action (acting on the nerve
centers which may be irritated in many ways).
This simple distinction which is the result of a

minute observation of facts, is of practical value
in this: That in the first case, death is sure;

while in the second, experiment has demonstrated
that the individual can very often be restored to

life by artificial respiration, if practiced immedi-
ately after the accident.

The dangers presented to us by the different

sources of electricity may be summed up in a

few words:
Firstly.—The static discharge is only fatal

when received in the immediate vicinity of the

base of the brain, or head of the vertebral column,
and when the energy of the blow is at least equal

to three kilogrammeters. Under these conditions,

the different tissues (nerves, blood, muscles, etc.),

struck by the localized discharge, will lose their

physiological properties without any hope of cure.

If the discharge has not energy enough to alter

these nerve centers mechanically, it will produce
the phenomena of stopping the respiration, stop-

ping the heart's action, accumulating air inside

the parenchyma of the lungs, of paralysis, etc.;

—results which M. Brown-Sequard has obtained
by irritating these regions with different excit-

ants.

SccoiuUy.—With a battery of 420 volts we can
cause death only by frequent and long continued
interruptions of the current. This death is due
to the tetanic condition, indirectly caused by the

current rather than by the direct action of elec-

tricity.

Thirdly.—The continuous current Gramme
dynamo is only dangerous as claimed by M.
d'Arsonval, on account of its extra-current when
the circuit is broken. He has been able to verify

the fact that compound wound dynamos are less

dangerous in their discharges of the extra-cur-

rent, than series wound dynamos. The extra-

current of a series dynamo generating 20 am-
peres and 45 volts killed a guinea pig, while the

extra-current of a compound dynamo generating

25 amperes and 110 volts had no bad effect.

This difference explains itself when we consider

that one part of the field is wound in derivation

and shunts the greater part of the extra-current.

I will state here that M. d'Arsonval has omitted

the clean shunt wound dynamo which is exten-

sively used in the United States, mostly for in-

candescent lighting, but by some companies also

for arc lighting. One of the companies using a

shunt dynamo for arc lighting has never had a

fatal accident on its circuits, while the same can
not be said for companies using series dynamos.
The explanation heretofore given has been
founded on the fact that the series dynamos used
in these cases, generated a higher e. m. f. than

the shunt dynamos. This explanation, however,
is not satisfactory, as there are similar cases on
record where Soo volts of series wound dynamos
have proved fatal, while 1200 volts of shunt
dynamos have proved harmless. The above ex-

planation of M. d'Arsonval throws light on these

facts: While the extra-current of a series dy-

namo will find but one route, i. e.: through the

human body, the greater portion of the extra-

current of the shunt dynamo will pass through
the derived circuit of the field.

Fourthly.—An alternating current Gramme dy-

namo does not cause death unless there is pres-

ent a mean difference of potential of over 120

volts.

Fifthly.—An extra-current, set up by an inter-

rupted current passing around an electro-mag-

net, is more dangerous than that from an induc-

tion coil, especially if the latter should be con-

nected with a condenser.

The danger of a discharge depends more on
the duration than either on the e. m. f. or the in-

tensity of current. The same is true for alter-

nating currents from which the danger is pro-

portioned to the number of reversals per unit of

time.

Prof. DuBois-Reymond, the Berlin scientist,

expresses this in the following law: " It is not

the absolute density value of the current during

each instant when the motoj-nerve answers by

contraction, but the change of this value from
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one instant to another. The excitation to mo-

tion increases in proportion to the rapidity of

uniform impulses, or to increased density in unit

of time."

In concluding his paper M. d'Arsonval stales

that under the ordinary circumstances of com-
mercial use, the current kills by refle.x action. In

most cases he has succeeded in restoring life to

animals, shocked by electric currents, by practic-

ing artificial respiration. Hence, if in any elec-

trical establishment a man should receive a severe

shock, artificial respiration should be resorted to

at once; then the chances for restoring life will

be great. The currents so far used in commer-
cial industry in most cases kill by stopping the

respiration. .Artificial respiration by preventing

asphyxia, will reinstate natural respiration. It

may not be out of place here to mention a few

methods of practicing artificial respiration;

1. M. Brou'n-Sequ:jrd says that for several

years, one peculiar mode of excitation to re-estab-

lish respiration in cases as named above, has been

used in the college of France. It consists in

the application of the Faradic current on both

sides of the larynx under superficial incisions of

the skin.

2. Artificial respiration, as usually practiced,

should consist in laying the person on his back,

pulling his tongue forward and extending the

arms over his head; then compress the chest

slowly and regularly at the rate of about sixteen

times a minute.

Ph)'sicians recommend that inasmuch as the

current paralyzes the cerebro-spinal system, stim-

ulants should be used, such as ammonia, alcohol,

etc., for the purpose of arousing the cerebro-

spinal system to action. And again: Use a one
per cent, solution of nitro-glycerine in two drop
doses, dropped on the tongue. This is immedi-
ately absorbed, and is one of the most powerful

heart stimulants known to the medical profession.

Death from a heavy shock must be painless.

It is estimated by psychologists that it takes the

brain one-tenth of a second to collect itself and
recognize the impression sent to it over the

nerves, before any act of consciousness takes

place. Noting the rapidity of an electrical dis-

charge, there can be no consciousness of such a

shock.

I will give a few extracts made from another

paper of M. d'Arsonval which I thought very

interesting. All physiologists agree that the

energy of an electric excitation depends less on
the intensity of the current than on the velocity

of the fall of the potential [Rapidili de chute de

potential) and the frequency of the excitations.

This fact may be expressed in the following

axioms:

Axiom I. A battery and a dynamo, each de-

livering current in a straight circuit—both cur-

rents of the same e. m. f. and intensity—do not

offer the same dangers.

If either circuit should be broken the battery

circuit will give a hardly perceptible shock, while

the shock from the dynamo may prove fatal.

The danger comes alone from self-induction or

the force of the extra-current. This force will

depend upon the construction and size of the

dynamo, whence we deduce
Axiom 2. Two dynamos delivering currents

of the same e. m. f. and intensity into similar

circuits may prove more or less dangerous, as

their co-efficients of self-induction, and hence
their extra-currents may differ greatly.

Axiom 3. The same current not dangerous in

one circuit, may be so in another circuit,— i. e,,

it is sufficient to give the current a chance for

self-induction by any means whatever to make it

dangerous. M. d'Arsonval has verified these

axioms by experiments. He operated with cur-

rents from two to twenty volts and from one to

thirty amperes. Even with these comparatively
feeble currents he succeeded in killing guinea
pigs. We see, therefore, if we would avoid all

dangers from the employment of electrical cur-

rents, there is absolutely no safety, save in letting

electricity severely alone.

What shall we do to protect ourselves ? Con-
nect, for instance, between the binding posts of a

dynamo, a series of accumulator battery plates in

acidulated water in number sufficient so that

their e. m. f. of polarization is higher than the

maximum e. m. f. of the dynamo. This shunt
cannot be passed by the direct current while the

extra-current will traverse it easily and not in-

jure the human body which may be in the circuit
at the moment it is broken. The same protec-
tion can be obtained in many other ways, and it

should be law to have each dynamo or battery

—

primary or secondary—of a higher e. m. f. than
150 volts, provided with a mouse trap apparatus,
to catch the extra-current or strangle it at its

birth.

In order to prepare this paper, I have examined
a considerable number of cases of persons struck
by lightning—in fact the medical journals are
full of them. This is not surprising, as death
from lightning is not by any means a rare occur-
rence. In France a'one from 1855 to 1863, 6,714
persons were struc iby lightning; 2,238 of this

number were ki 'ed. These are very interesting
statistical data, but unfortunately my confidence
in them was a little shaken when intending to

express the percentage of deaths of the total

number of persons struck, for I found it to be
just 335-i per cent.; 3x2,238 is exactly 6,7r4. I

presume the writer found a statement of the
number of persons struck, which assumed that

about one-third of this number were killed; not
satisfied with this, but desiring to be mathemat-
ically correct, he figured it down to exactly 2,238-.

What a blessing there was not a fraction!

I will not weary you by reading many of these

very interesting cases, but conclude with the

account of two accidents from arc light cur-

rents, as the most instructive to this assembly:
ist. Stunning and burn by an electric lamp by

Prof. George Buchanan, professor of clinical

surgery, Glasgow university, Feb. 13th, 1886.

I quote: "Injuries from electric lamps are be-

coming not infrequent. In most of the cases

related death has been instantaneous. In a case

reported January 2 2d as occurring at Liverpool,

the man was stunned and remained unconscious
for a time, and on recovering was found to be
quite blind. The case here related is very curious

as to its causation and effect.

" William C , aged 44. a workman in

Clydebank building yard, was engaged at a crane
on November 19th, 1885. At the extremity of

the wooden area of the crane was an iron pulley,

over which an endless chain hung, for raising

weights. The man had occasion to pull at the

chain, and while doing so, an electric lamp
which was suspended above, by some mischance
was lowered till it touched the iron pulley. The
lamp was one of the arc kind. The instant this

occurred, the man felt a shock pass through
him, became 'doubled up' and then lost con-

sciousness; but he did not fall to the ground, being

held by the chain, which his hands firmly and in-

voluntarily grasped. Some three or four minutes
elapsed before the electric current was cut off

at the machine, when the man dropped down on
the ground stunned. He was taken to the West-

ern infirmary about an hour afterward, by which
time he had recovered consciousness, and could

give a distinct account of what had happened.

The injuries received were not very severe.

There was a vesication on the palm of his hand
where it held the chain, also one on the side of

his neck, which rested against the chain during

his pulling it down. On the side of his right

foot in front, where the chief weight of his body
rested in the act of pulling, was a spot about two
inches square, where the tissues were completely

charred by the heat of the current passing into

the ground. There were no nails in the boots,

and there was no perceptible evidence of heat on

them, but the sole of his stocking was charred,

opposite the charred part of the foot. Sir Wm.
Thompson, who questioned the man after his re-

covery, explains that the moist foot of the stock-

ing must have acted as the medium of conduc-

tion between the man's body and the ground,

and so determined the seat of the burn.

"The symptoms complained of were not very

severe ; they consisted of a slight amount of

general shock, a feeling of heat in the abdomen
and chest, and dimness of vision

;
all of which

passed off in twenty-four hours. The wounds
were treated in the ordinary way. A large

slough separated from the sole of the foot, fol-

lowed by rapid granulation and cicatrization,

and the man was dismissed cured in about six

weeks.

"Sir Wm. Thompson suggests that if any of

the bystanders had taken the man by the clothes

and drawn his feet from contact with the ground,
or had thrust a bit of dry clothing of any kind
under his feet, the contact would have been
broken, and the hand relieved from its grasp on
the chain. The wonder is that an electric cur-
rent powerful enough to char the thick integu-
ment of the sole of the foot, passing through the
man, did not produce any internal mischief."
From the Boston Medical and Surgical Jour-

nal, Nov. 26th, 1885, "Dr. A. L. Hummell re-

counts some curious cases of recovery from elec-

tric shocks, which ought, according to all ideas

upon the subject, to have proved fatal. Two of

them are given in Popular Science News. One
is that of an employee of an electric light com-
pany, who, while still grasping the wire in his

left hand, cut it with a pair of pliers held in the
right. The current was at once established

through his body, and he was held to the wire at

the top of a 30-foot pole, for three minutes at

least, by which time a ladder had been procured
and he was released by a fellow-workman. Dur-
ing this time, a current of 3,000 volts, or sufficient

to run 50 arc lamps of 2,000 candle power each,
had apparently passed through his body, yet he
was able to reach the pavement with slight as-

sistance, suffered little or no constitutional dis-'

turbance, save a slight rise in temperature, and
was not confined to his bed. His punishment
was limited to the charring of three fingers on
his left, and and a small but deeply burned hole

in the palm of the right hand. The only treat-

ment was that applied for simple burns."
" Another case was afforded by one of the

workmen of the Bell Telephone Co., who
having climbed a pole belonging to an electric

light company, in order to carry a wire over
it, grasped the tie wire of the positive line with

one hand, and that of the negative line with
the other. Here he was held until an assistant

ran five squares to the electric light station, when
the circuit was broken and he was released. A
rope had been attached to him and passed over
the arm of the pole. This was held by another
man and he was thus prevented from falling.

Though unconscious for a while, he soon rallied;

but his pulse never exceeded 86, nor his temper-
ature 101°. The thumb of the left hand was
burned nearly off, as were also the index and
middle fingers of the right hand. These were
all amputated."

Note.—I have omitted the name of the electric light com-
pany in the above cases for the reason that all these inter-

esting accidents happened on the lines of one system, and
I do not want it to appear that I had picked out this one
company purposely.

A Century of Great Achievements.
Geo. L. Perkins, treasurer of the Norwich &

Worcester railroad company, was born the 5th of

August, 1778, and has consequently passed the

ninety-ninth anniversary of his birthday. He
entered railway service as a director of the com-
pany with which he is now connected at the

age of thirty-five, and has held his present office

nearly fifty years. What a marvelous revolution

has been wrought by steam and electricity dur-

ing his life-time. He was thirty-seven years old

when the first railway in the world, the Stockton
& Darlington was opened for passenger traffic;

he was thirty-eight when the Erie canal was
opened; he was forty when the first locomotive
wheels began to revolve in the United States.

When he had reached the mature age of forty-

seven the total length of railway lines in the

United States was only a little over r,ooo miles;

when he was fifty-eight there were less than

5,000 miles; and he was eighty years old when
our railway system aggregated 40,000 miles, or

not much over one-quarter of the present total.

When, in 1807, Fulton ventured the bold experi-

ment of starting the first paddle wheel steamer
on the Hudson, Mr. Perkins was nineteen; when
the first steamer crossed the ocean he was
twenty-nine. Not until he was forty-nine had
Morse patented his telegraph, and he was fifty-

six when the first telegraph line in the United
States went into operation. Those of the younger
generation of to-day recall the introduction of

the telephone in their childhood, yet Mr. Perkins

had long since passed his allotted three-score-

and-ten when that event amazed the world. To
very few has the privilege been granted of seeing

such stupendous changes and improvements in a
century of great achievements as Mr. Perkins.
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Our San Francisco correspondent refers, this
week, to the use of petroleum for fuel in Cali-
fornia in place of coal The southern part of
that state seems to be thoroughly permeated with
petroleum and prospectors have been looking for
coal in conjunction with petroleum. Recently a
large body of coal was discovered in the Santiago
Canyon and the intelligence has proved very
gratifying to the residents of Los Angeles county.

A FEW evenings ago a telegraphic feat was
performed in Chicago which we do not believe
has ever been equalled. A runaway team, attached
to a coal wagon collided with a telegraph pole at
the corner of Milwaukee avenue and North
Leavitt street, the wagon striking with such force
as to carry away the lower portion of the sound
ten inch-cedar pole, breaking it off at the ground
and again seven feet above, leaving the upper
portion suspended with all the wires intact; not
a wire broken nor a scratch made on the wagon.
It takes a Chicago team to do that. Moral: Put
the wires underground.

The Business Men's association, of Buffalo,
N. Y., recently adopted this resolution : "That
we approve the proposition to introduce methods
other than horse power upon our street railways.
The widely e.xtending boundaries of our city de-
mand speedier methods of transit than horse rail-

ways can furnish, and we are glad to observe that
it is now proposed, by adopting other methods,
to supply this long felt want in Buffalo." The as-
sociation, composed of the leading business men
of the city, is a powerful one, and the virtual
edict against horses as a motor for street railways
is quite likely to be enforced. The same cry
comes from other large cities, showing that the
modern means of propulsion on street railways
are demanding and receiving careful considera-
tion.

On another page will be found a description
and illustration of the central lighting station re-
cently installed at Vienna, reproduced from Tn-
dustries. Many points of interest in the ground
plan will suggest themselves to minds mechanic-
ally inclined, but which have not been refen'ed
to in the letter press. The double system of
steam pipes providing against the contingency of
stoppage on account of a break in them, or a
bursted valve or accident of similar nature is an
advantageous arrangement. It will be noted too
that accumulators are to be used. We commend
the illustration and article to the attention of en-
gineers particularly, who will derive much inter-
est and information from a study of both.

The ably written article of Prof. Badt on
" Dangers to Human Life from Electricity," read

before the Chicago Electric club, last Monday
evening, appears in tnis issue of our journal.

The subject is literally one of vital interest,

and the increasing use of electric currents of

sufficient strength for light and power renders it

highly important that proper safe-guards should

be provided for the protection of workmen and
others whose daily duties bring them into close

pro.\iinity with conductors conveying such cur-

rents, as well as of the public generally.

The importance of protection from lightning

has not been over-estimated, as shown by the

great number of casualties from this source

which are referred to, but at the present rate of

increase in the use of electricity the casualties

from artificial lightning are soon likely to exceed
those from natural lightning. The danger is

perhaps no greater than from steam and gas,

from railroads and elevatons, and many other

things which pertain to modern civilization. But
while the danger cannot reasonably be used as

an argument against the use of electricity, it

should not be underestimated, ignored or con-
cealed. It is better to acknowledge it and pro-

vide against it. Putting all electric light and
power lines underground is one of the safety

measures required; but the exposed portions at

or near the junctions with lamps or machines are

in most need of protection. The superior safety

of shunt wound dynamos referred to in the arti-

cle is an important point.

Mr. Edison's proposed method for the direct

conversion of heat into electricity, embodied in a

paper read before the American Association for

the Advancement of Science at its recent meet-
ing, is given in another column, and will be read
with interest. With the invention of the dynamo
in 1S67, rendering the conversion of mechanical
energy into electric energy at economical rates

possible, electricity passed from the seclusion of

the laboratory to the wide field of practical utility

more fully than ever before. But it is still largely

dependent for its development on steam power
;

and it is evident that if the heat developed from
coal can be economically converted into electric-

ity without the expensive intervention of the
steam engine, the results maybe far greater than
those which followed the invention of the dynamo.

Mr. Edison's method seems to be among the
most practical yet proposed, since he employs
metals not easily fused, as bismuth and anti-

mony, which are used in the best laboratory
instruments, and which, though capable of high
electric development, are evidently not adapted
to practical use on account of their low degree
of fusibility.

It is to be hoped that the apparent success
attending Mr. Edison's preliminary experiments
may stimulate other inventors, and suggest
to them inore practical methods, and so hasten
the grand final result.

Increasing Tractive Adhesion,
From the paper of Mr. Elias E. Ries, read be-

fore the American Association for the Advance-
ment of Science, on " The electric current as a
means of increasing the tractive adhesion of
railway motors and other rolling contacts," the
following excerpt is taken:

" In this system electro-magnetism provides
the means whereby the increase in tractive adhe-
sion is produced, and this result is attained in an
entirely novel manner. Several attempts have
heretofore been made to utilize magnetism for
this purpose, but apparently without success,
chiefly because of the crude and imperfect man-
ner in which most of these attempts have been
carried out. The present system owes its effi-

ciency to the formation of a complete and con-
stantly closed magnetic circuit, moving with the
vehicle and completed through the two driving
axles, wheels, and that portion of the track rails

lying between the two pairs of wheels, in a man-
ner similar to that employed in the electrical

method before shown. We have here a model of
a second motor-car equipped with the apparatus,
mounted on a section of track and provided
with means for measuring the amount of tractive

force exerted both with and without the passage
of the current.

'' You will notice that each axle of the motor
car is wound with a helix of insulated wire, the

helices in the present instance being divided to

permit the attachment to the axles of the motor
connections. The helices on both axles are so

connected that when energized they induce mag-
netic lines of force that flow in the same direc-

tion through the magnetic circuit. There are,

therefore, four points at which the circuit is

maintained closed by the rolling wheels, and as

the resistance to the flow of the lines of force is

greatest at these points, the magnetic saturation

there is more intense and produces the most
effective results just where it is most required.

Now when the battery circuit is closed through
the helices, it will be observed that the torque or

pull exerted by the motor-car is fully twice that

exerted by the motor with the traction circuit

open, and by increasing the battery current until

the saturation point of the iron is reached the

tractive force is increased nearly 200 per cent,

as shown by the dynamometer. A large portion

of this resistance to the slipping or skidding of

the driving wheels is undoubtedly due to direct

magnetic atti-action between the wheels and
track, this attraction depending upon the degree
of magnetic saturation and the relative mass of

metal involved, but by far the greatest proportion

of the increased friction is purely the result of

the change in position of the iron molecules due
to the well-known action of magnetism, which
causes a direct and close interlocking action, so

to speak, between the molecules of the two sur-

faces in contact. This may be illustrated by
drawing a very thin knife-blade over the poles of

an ordinary electro-magnet, first with the current

on and then off."

Chicago Electric Club.

At the meeting of the Chicago Electric Club
held August 22d, Gen. A. K, Stiles presided.

Treasurer F. S. Terry submitted a report

showing a balance on hand. The report was
ordered filed.

Mr. C. A. Brown moved the adoption of the

amendment to Section 2 of Article III. of the con-

stitution, making it read :
" Non-resident mem-

bers shall pay annual dues of $12. The amend-
ment was adopted.

Mr. C. C. Haskins, on behalf of the Electrical

Review presented the club a framed copy of the

"mathematical properties of the wire gauge,"

which formed a part of the report of the wire

gauge committee of the National Electric Light

association in convention at Boston two weeks
ago. On motion the gift was ordered hung in

the club room and a vote of thanks tendeied the

Electrical Review.

On motion of Mr. John Young, the treasurer

was directed to notify delinquent members to

remit for their initiation fee and quarterly dues.

Mr. C. A. Brown moved that the present en-

tertainment committee be increased by the ad-

dition of two members.
Mr. H. Ward Leonard offered an amendment

that the committee be relieved and a new com-
mittee of five be appointed.

The club decided that the services of the com-
mittee were too valuable to lose, rejected the

amendment and passed the original motion.

Messrs. Haskins and Shain were appointed on

the committee which now stands : Messrs. H.
Ward Leonard, A. H. Brown, J. L. Barclay, 'C
C. Haskins and Charles D. Shain.

Mr. F. B. Badt then presented his paper, re-

produced in this number of the Western Elec-
trician, on " The dangers to human life from
electricity."

On motion of Mr. Charles A. Brown a unan-
imous vote of thanks was tendered to Mr. Badt.

In the discussion awakened by the paper

Messrs. Stiles, Badt, Leonard, Haskins, Sperry,

and Bliss participated.

At the suggestion of Gen. Stiles a motion was
presented and carried, to the effect that mem-
bers of the club who desire to hear a specific

subject relating to electricity discussed, bring it

to the attention of the entertainment committee,

and indicate to that committee the particular

line of thought they wish followed.

On motion of Mr. Terry the regular meetings
of the club were fixed , for the first and third

Monday evenings of each month, commencing
with September.
The next meeting of the club will be held Sep-

tember 5th.
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The Elements of Electric Lighting.

Bv Pmi-ir Atkinson, Pii.D.

Number VII.

The Edison Dynamo.—Among the constant

current dynamos the Edison is specially noted for

its peculiar construction, though in the later styles

its distinctive features have been considerably

modified. The following brief description embra-

ces the leading features of the machine as now con-

structed in the United States. Its field magnets
consist of vertical cylinders, with large wrought-

iron cores, resting on massive cast-iron pole

pieces which nearly inclose the armature. The
extreme length of core' found in the older styles

having been reduced, and the diameter corre-

spondingly increased so as to preserve the mas-
siveness, a feature which, in both cores and pole

pieces, it is claimed, increases the magnetic in-

tensity of the field and lessens the liability to

magnetic saturation of the iron.

The armature is drum-shaped and in its gen-

eral appearance very much resembles that of the

Weston dynamo shown at C in Fig. 16. Its core

consists of a number of sheet iron disks, insula-

ted from each other by tissue paper, and mount-
ed on an iron shaft, but insulated from it by an

interior cylinder of .lignum vita;, while an exter-

nal covering of paper insulates it from the coils.

These consist of cotton-covered copper wire,

stretched longtitudinally, and grouped together

in parallel, twelve wires, more or less, in a group;

all the groups being so connected as to form a

continuous closed circuit. These groups are ar-

ranged in concentric layers, and are of the same
number as the segments of the commutator, the

ends of the wires in each group being attached

to arms connecting with the commutator seg-

ments as shown in the Weston, Fig. 19; a spiral

arrangement being adopted in making the con-
nections between the straight portions of the

wire and the arms. The object of grouping is

to secure flexibility for winding by the use of

small wire, and low electric resistance by having
several wires in parallel, the effect as to resist-

ance being practically the same as if the several

wires were combined in one. At the ends the

wires are insulated from the core by disks of

vulcanized fibre with projecting teeth similar to

that shown at B in Fig. 16. The disks of the

core are bolted together by insulated rods, and
the coils are confined by brass bands surround-
ing the armature.
The bar armature, formerly used in the large

Edison dynamos has been abandoned. Its coils

consisted of copper bars instead of wires, insula-

ted by air spaces, and attached at the ends to

copper disks, similar to the iron disks of the

core, and mounted and insulated in a similar

manner, there being as many disks as bars, two
bars attached on opposite sides to two disks

forming a coil.

The brushes are composed of several layers

of copper wires, combined with flat copper strips,

two layers of wire being placed between each
two .strips, an arrangement which is claimed to

give a very perfect connection, and to prevent
sparking by furnishing numerous points of con-
tact, the copper strips confining the wire, and
making the brush more compact.
The Weston Dyn.^mo.—This dynamo also

belongs to the drum armature type. The arma-
ture is shown at C in Fig. 16, and its core at A.

The core, like that of the Edison is composed of
sheet iron disks mounted on a central shaft, one
of the disks being shown at B in Fig. 16. But
the armature instead of having a compact struct-

ure like that of the Edison, has an open struct-

ure. The disks are separated from each other at

the center by small insulating washers, shown in

Fig. 17 by a dotted line ; each disk is perforated

as shown, and has a number of cog like projec-

tions on its circumference : these projections

extend in straight lines along the core length-

wise, leaving depressions between them to re-

ceive the coils, and bringing the holes in the

disks opposite to each other. The ends of the

core are finished with thick disks, curved on
the outside to prevent sharp bends in the wire.

The coils lie in the depressions and are separated

from each other by the projections, and a flange

on the shaft at each end of the core separates

the crossing wires, giving them an open structure

around the shaft. Free circulation of air through
every part of the armature is thus amply provid-

ed for, the open spaces between the core projec-

tions on the surface communicating with the

Fig. 19.

longitudinal tubular openings in the interior; so

that when the armature is in rotation air currents

are constantly flowing through it, between the

disks and around the coils, rendering over-heat-

ing with its injurious effects an impossibility.

The advantages of the laminated structure of

the armature core in both the Edison and Wes-
ton dynamos is obvious in preventing the forma-
tion of Foucault currents, and in placing the iron

disks parallel to the lines of force in the mag-
netic field. The Weston has a further advantage
in the projections extending be3'ond the surface

of the coils into close proximity with the pole

pieces of the field magnets, thus reducing the

magnetic resistance to its minimum. In the

attachment to the shaft advantages are claimed
for both machines, the Edison for the insulation

of the core from the shaft, and the Weston for

its direct connection which permits the lines of

force to pass through the shaft, while in the

Edison they must circulate round it.

This armature is not compound wound like

the Edison, the coils being composed of single

large No. 6 wire, instead of numerous small wires

grouped in parallel. The methods of winding
vary in different Weston machines, but the pre-

vailing style is shown in Figs. 17, 18, and 19; Fig.

17 representing the coils, in cross section. Fig.

18 showing the connections with the radial arms
of the commutator, while Fig. 19 shows the coils,

commutator, and connections in perspective.

The method of winding gives two circuits which
are distinguished from each other in the cuts by
dark and light shades. Beginning at a in Fig.

18 and tracing the dark line, it will be found
continuous round to ^ ; and tracing the dotted

line in the opposite direction, it will also be found
continuous from a to b, the two lines being joined

together at those points. Each of the short

loops near the centre represents a connection

with a radial arm of the commutator, and Fig. 19

shows that these connections with the two cir-

cuits are made with alternate arms respectively

while Fig. 17 shows the alternate positions of

the coils as they lie in the depressions between
the projections of the core. The arrows and

Fig. 18.

arrow heads in Fig. 18 show that the electric

currents flow in opposite directions in the sepa-

rate circuits represented by the full and dotted

lines ; and an inspection of Fig. 17 will show

that this is a necessary result of the alternate po-

sitions of the coils as they pass through the mag-
netic field ; each passing the points of greatest

magnetic intensity alternately in advance of the

other. But this does not interfere with the con-

stancy of the current in one direction as it enters

and leaves the main circuit at the commutator.

Effect of Electric Light on Libraries.

It was found that a large number of works in

the library of the technical school at Vienna had

become very yellow, and this led the director of

the establishment to ask Prof. Wiesner to ascer-

tain the cause of it. Experiment has shown that

the coloration is due to light, but that it occurs

only with paper containing ligneous substances,

such as wood, straw and jute, and that it does

not take place when through some chemical pro-

cess the lignine that forms the essential part of

the wood is removed. The yellowing is due to

a phenomenon of oxidation. Solar hght acts

more energetically than dispersed daylight, which

exerts but a very slight action when it is much
diffused, and especially in a very dry room. Gas-

light is nearly harmless, by reason of the few

refrangible rays that it contains. On the con-

trary, as the arc electric light, and in general,

all intense luminous sources, emit numerous re-

frangible rays, they favor the yellowing.
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CORRESPONDENCE.
Eastern Electrical Comment.

New York, Aug. 20.—There have been so

many underground railwaj^ schemes projected in

this city that have not yet materialized that all of

them are looked upon with suspicion. The utili-

zation of electricity in tunneling, and also for the

movement of traffic upon the completed linema)',

however, be considered as an important element

in the future success of such plans. The East

river tunnel is perhaps the most novel of these

various enterprises, and the engineering plans

are nearly completed. The company was incor-

porated in 1885, and preliminary surveys have

developed no obstacles which are unusual in such

an undertaking, the rock being of the same
character as that which was so successfully tun-

neled by the government at Hell Gate for the

purpose of blasting and improving the channel.

It is necessary to obtain the consent of one-half

of the property holders on the proposed line be-

fore the right of way can be secured, and canvas-

sers have already entered upon this duty. If

this plan is not successful the company will ask

for the appointment of a commission under the

law for tunneling under cities. The proposed

eastern entrance is to be at Long Island city, and
the western terminus at Tenth avenue and Thir-

tieth street in this city. Its depth below the sur-

face of East river will be about one hundred feet,

and the dimensions of the tunnel twenty-seven

feet in width by twenty-one feet in height. The
trains will be operated by electric motors, and
the tunnel lighted by electricity. The new cro-

ton aqueduct is being built at a cost of $500,000
per mile, and upon this basis the cost of the

East river tunnel is estimated at about double,or

$5,000,000, for the entire length of five miles.

At least two fires and explosions have occurred

this season in stores devoted to the sale of fire-

works, which have led the authorities to take

steps toward restricting their sale. Permits will

be issued in accordance with the regulations of

the fire commissioners, and all buildings where
the sale of fireworks is allowed are required to be

lighted either with gas or electricity.

The applications already filed for space at the

electrical e.xhibition under the auspices of the

New York Electrical society are in excess of the

space allotted by the American institute. Seven

hundred horse power has also been asked for to

supply about 2,50c incandescent lamps, 200 arc-

lamps and 300 motors. Three electric railways

are on the list, but it may not be possible for

more than one to be operated. It is,- of course,

to be understood that an immense variety of mis-

cellaneous electrical apparatus will be exhibited.

The electrical section of the exhibition will no
doubt add materially to the popularity of the

"Institute Fair," which has been one of the au-

tumn attractions for rural visitors for the past

forty years.

The development of the electric railway ap-

pears to be slower than it really is. The various

enterprises are so scattered through the country

that we do not fairly recognize the actual growth
taken as a whole. The ten lines now in operation

in America are located in nine different states,the

. tenth being in Canada. The eight now being

constructed are in five different states. The
forty-seven projected lines will be located in

fifteen different states and territories. Quite a

large proportion of these appear to have been
proposed in order to occupy a special field for

which neither the steam nor horse railroads are

exactly adapted. Throughout this country there

rnust be a vast number of favorable routes, which
offer advantageous opportunities for the intro-

duction of electric railways. Such a business

once started grows without effort, and by its de-

velopment of local territory continually adds to

its future value. When it appears probable that

in point of speed the electric motor is destined

to surpass the steam locomotive, it may readily

be imagined that an electric railway boom is

among the possibilities of the next two years.

Those who are familiar with the early efforts

of Stephen D. Field to successfully introduce the

electric motor into the railway service, will be
pleased to learn that he has now an opportunity

of demonstrating the practical result of his study

and experimenting during the past eight years.

Although his labors have not been continually de-

voted to this subject, it has probably been upper-
most in his mind, and the finished motor involv-

ing the important principle of direct connection
between the armature and the driving wheels has

now been placed upon the tracks of the Thirty-

fourth street branch of the Third avenue elevated

railroad. At this writing the trial trip in its new
Focation has not been made, but -as it operated
satisfactorily at Yonkers, where it was built, it is

to be hoped that there will be no failure in the

more conspicuous position where it is now
placed.

Work on the subways is progressing at a fair

rate of speed on Broadway at Nineteenth street,

and also at Cortlandt street. The complaints

which were made regarding the gaseous odors
from the disturbed streets have mostly disap-

peared from the newspapers. The trenches are

not now kept open for more than a block at a
time, and the health department has taken meas-
ures to disinfect the earth by sprinkling it with

a solution of bromine taken from a tank in a

wagon driven along the excavation. Many large

boulders have been encountered in the vicinity

of Twentieth street, some of which it was neces-

sary to break in pieces before they could be
readily removed. The Cortlandt street conduit
leading from the new telephone building is com-
posed of 104 ducts of iron pipe placed in eight

layers of thirteen each. Among the curiosities

brought to light is the old water system of jrellow

pine pump logs, which are found to be in a very

fair state of preservation. There appears to be
more unoccupied space. below ground than was
generally supposed, although some difficulty has
been experienced in locating large man-holes at

some of the street corners.

President Jacob Hess, of the board of electri-

cal control, while indulging in an evening prom-
enade discovered a gang of men hauling a

cable into a conduit in the vicinity of the Union
club. He asked to see their permit, which could
not be produced, and he accordingly ordered the

work stopped until proper authority could be
shoAvn for carrying it on.

Messrs. Bergmann & Co., who employ several

hundred men at their electrical works, corner of

Seventeenth street and Avenue B, have issued a
circular to their employees, in which they say
they have fully tested the experiment of paying
ten hours' wages for nine hours' work, and that

for the first time in the history of the business the
past year shows no profit. Sharp competition
and low prices compel them to return to the ten-

hour system, which will be resumed on Septem-
ber 12th.

The board of aldermen of New Brunswick,
N. J., have received a favorable report from the

committee appointed to investigate the Van
DePoele electric railway S}'stem with a view to

granting permission for its use upon the line of

the City railroad company. A resolution grant-

ing the company permission to erect poles in the

streets, provided abutting property owners raised

no objection, was referred to a special committee.
The attempt to secure a franchise for the new
electric railway at Elizabeth is meeting with
sturdy opposition from the horse railroad people,

who propose to introduce motor.s driven b)' stor-

age batteries, and who argue accordingly that

there is no reason why permission should be
given for the erection of poles in the streets for

an overhead conductor system,

Eugene B. Sanger, Mutual district telegraph
messenger number 1,222, returned from England
by the Germanic August 19th. His trip was
made in thirty-two days, and had it not been for

a misunderstanding about the hour of the
steamer's arrival he would have been welcomed
by a detail of fifty of his colleagues and escorted
home from the pier with a brass band and a drum
major. He was met by his aunt and Mr. Froh-
man, in whose interest the journey was made.
All of his letters and souvenirs were promptly
delivered, and the tickets were duly signed and
returned. A pleasant little reception was given
him at the Lyceum theatre by Messrs. Sothern,
Frohman and other friends. It is presumed that

this will be his last appearance as a district mes-
senger, the value of his services having increased
by reason of his foreign experience. P.

New York News.
New York, Aug. 13.—Last week a successful

trial was made in Philadelphia with an electric

car driven by a storage battery. Eighty-four

cells of battery were used, these cells being stored

out of sight under the ordinary seats of the car.

The motor used was the Sprague, the whole ap-

paratus being the combination of the Electric

Accumulator company of this city. The car

was first run around the test track in the shop-

yard of the Wharton Switch company, rounding
a curve of 33 feet radius and going up an incline

of five feet in the hundred without any notice-

able change of speed. The car was then cun
over the road, and the trip was a complete suc-

cess, the car being under easy and absolute con-

trol all the time. Regarding the expense of

running, the projectors claim that it will not cost

more than two-thirds or three-fourths the cost of

horses.

Cortlandt street has been torn up for a week
by the Subway Construction company, andbythe
latter part of next week 104 pipes will be in read-

iness to receive the wires of the Baltimore & Ohio
and the Western Union Telegraph companies and
the Metropolitan Telephone company. The
trench is ten feet deep at Broadway, and consid-

erable difficulty has been experienced getting

under the network of sewer, gas, water and steam

pipes. The board of electrical control has or-

dered that after the work on Cortlandt street is

finished, the subway be continued along Broad-
way to Park Row. It will connect there with the

Chambers street extension of the East River

bridge.

The Edison Electrical Illuminating company
obtained in the Supreme court, Brooklyn, last

Wednesday, an order upon the Electrical Subway
commission to show cause why a mandamus
should not be granted to compel it to grant the

company permission to lay its wiresunder ground
in several of the principal streets in Brooklyn.

The object is to have the court construe the law,

as the commissioners doubt their power to grant

permission to dig up the streets.

The stockholders of the American Electric

Light company have decided to dissolve the com-
pany. It has done no active business since 1882,

when it united with the Eastern company to

form the Con.solidated company, which after-

wards leased its rights to the Sawyer-Man com-
pany. The assets consist principally of consoli-

dated stock, and these will meet all the obliga-

tions of the company.

Another experiment wif

Ninth avenue elevated

motor. Duringthe last two years a number of

trials have been made, but the motors used have

not been of sufficient power. The one soon to

be tried is 125 horse power, and the Daft people

are confident that it will be sufficiently strong.

The conductor is a copper rod, five-eighths of an

inch in diameter, placed just outside of and paral-

lel with the track. In addition to these trials,

one is to be made in a few days on the Third ave-

nue road with a motor invented by Stephen D.

Field. Mr. Field has been at work some time

perfecting his system, and thinks now that he has

solved the problem, and that his motor will draw
surface and elevated trains swiftly and safely.

In his motor the armature is connected directly

with the driving wheels, there being no gearing

or belting used. The ordinary trucks of the car

will be replaced by two motors, and these will be

controlled by the conductor of the train from
either end of the car. The current is trans-

mitted to the motor by means of a third rail and
a pick-up wheel.

The merchants of Philadelphia have been put

to a great deal of i-uconvenience, and have suf-

fered considerable damage on account of the

condition of the streets that are torn up for lay-

ing underground conduits. As there is a limit

to the time in which the streets may be torn up,

the work is being pushed vigorously, and it is

said that there is hardly a street in the city that

is not almost impassable. The most extensive

work is being done by the Penn Electric com-
pany and the American Telephone & Telegraph

company.

The thirty-si.xth annual meeting of the Ameri-

can Association for the Advancement of Science

is in session at Columbia College. A large num-
ber of distinguished scientists are in attendance,

and the meeting promises to be one of the most

successful and interesting in the history of the

society. At the meetings on Thursday and Fri-

. soon be made on the

railway with a Daft
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day a number of interesting papers were read be-

fore the sections into which the society is divided.

Among; these were papers by Elias E Ries on the

"Electric Cnrrent as a Means of Increasing the

Tractive Adhesion of Railway Motors and other

Rolling Contacts," and by E. L. Nichols and

M. S. l-'ranklin on the "I'Uectro-motive Eorce of

Magnetization.
"

The meeting of the Society for the Advance-

ment of Science came to an end on Tuesday.

The session has been well attended, 731 mem-
bers having been registered present. Over two

hundred papers were read, and in addition to

the scientific work accomplished the social feat-

ure of the meetings has been made very pleas-

ant. Thursday evening of last week a general

reception was given to the members and their

families at the Metropolitan Opera house. Fri-

day afternoon a water party and reception was

given by Mrs. ]. S. T. Stranchan of Brooklyn,

including a sail all around the upper bay. In

the evening there was a reception given by the

Torrey Botanical club. There were two excur-

sions Saturday, one up the Hudson to West

Point, and the other to Long Branch. Monday
afternoon the Botanical section made a trip to

Sandy Hook for the purpose of e.xamining sea-

side flora. After the meetings there were excur-

sions to Saratoga, Lake George, Lake Cham-
plain and the Adirondacks. At the election of

officers held on the last day, Prof. J. W. Powell

of Washington, Director of the United States

Geological survey, was chosen president, and

Cleveland, O., selected as the ne.xt place of meet-

ing. Among the resolutions passed by the so-

ciety was the following: "Resolved, That in view

of the rapid increase in the applications of elec-

tricity in ordinary affairs, its extensive use as a

source of power, light, etc., in the near future,

and the consequent importance of providing

means for its accurate measurement, this asso-

ciation respectfully urges upon congress the im-

portance of the establishment of a bureau of

standards by which accurate standards of meas-

ure shall be constructed and established, not

only for electricity, but for heat, light, etc., and
arrangements made for the issue of authentic

copies of the same whenever possible."

Papers were read the last day before the sec-

tion devoted to physics by M. A. Veder on: "Is

Terrestrial Magnetism concerned in Atmospheric

Movements?" and by E. B. Elliott on: "The
Mutual Action of the Elements of an Electric

Current." An exhibition was given by Prof. E.

E. Ries of a method of mcreasing the tractive

power of steam and other railroad motors by the

application of the electric current.

The United States Telegraph corps and the

Old Time Telegraphers' association held their

seventh annual convention in Philadelphia last

Wednesday. There were fifty delegates present.

Among them were D, H. Bates, president of the

Baltimore & Ohio" Telegraph company; J. E.

Zeublin, general superintendent Baltimore &
Ohio Telegraph company, Chicago; D. J. Lud-
wig, superintendent. New York; C. C. Hine, New
York; J. H. Bunnell, New York; W. B. Wilson,

Philadelphia; A. H. Bliss, Chicago; J. N. Crit-

tenden, Chicago; William J. Dealey, manager
Western Union Telegraph company. New York,

and J. S. Cruise, Kansas City, Mo. At the elec-

tion of officers David Brooks of Philadelphia was
chosen president and W. J. Dealey of New York
secretary and treasurer.

A large number of street railway companies
in towns near New York have either decided to

adopt electric motors or are seriously consider-

ing the question. The Brooklyn and Jamaica
railroad is reorganizing its road and getting

ready to use motors. The same company pro-

poses also to furnish electric lights to the towns
of Woodhaven and Jamaica. It is reported that

the Brooklyn city railroad company is dissatis-

fied with the cable system as used on the Park
avenue line, and favors a change to the electric

system, using the Julien motors. An electric

road is being built between Carbondale and Ger-

myn, Pa., connecting the two towns. The
Sprague motor will be used. Ansonia, Conn.,

expects to have an electric road in operation by
the first of September, using the Van Depoele
system. The directors of the Middletown, Conn.,

Horse railroad company have recently made a

contract for the equipment of their line with the

Daft system. Four cars will be put in operation
at once, and a 60-horse power dynamo has been
ordered for the central station. Overhead con-
ductors will be used and the cars will be lighted

by electricity. The Daft system is also being
successfully used on a road m Orange, New Jer-
sey, and on another at Asbury Park. About twcr

miles of electric railway will soon be in opera-
tion in Woonsocket, R. I., power being furnished

by the Woonsocket Electric Light company.
Among other companies recently incorporated is

the Coney Island Electrical Railway company.
The last of the sea-side meetings and dinners

of the Electric club was held at the Hotel
Brighton, Coney Island, last Thursday evening.

The subject for the evening was " Storage Bat-

teries," which was discussed by Dr. Louis Dun-
can of Johns Hopkins' university. The club has
recently published its constitution and list of

members in neat form. The latter shows a total

of r82 resident members and 102 non-resident

members. S.

Detroit's Budget.

Detroit, Mich., Aug. 20.—The petition of

the Brush company for an injunction restraining

the board of public works from interfering with or

obstructing the wires of the company was argued
before Judge Jennison August 9th. For the

purpose of the argument the practicability of

underground work was not entered into, and
counsel were instructed to confine themselves to

the alleged violation of the city ordinance, the

court remarking that if it had the power every

telephone, telegraph and electric light wire would
have to be buried. Counsel for the city then

cited the ordinance, which states that when the

common council deemed it necessary, it can

order the wires put underground with six

months' notice to the companies to comply. The
reason the six months' clause was inserted was to

give the companies ample time to comply with

the ordinance without entailing any unnecessary

loss. The city meant to be fair, continued coun-

sel, but the fairness was not returned. The
ordinance passed in 1884 states that they must

be subject to all ordinances then existing or after-

ward passed. Instead of complying with the

terms of a valuable franchise granted,the company
had been violating every rule for the past three

years, endangering the lives and property of citi-

zens thereby. Counsel continued at some
length, the burden of the argument being that

underground work was practicable, because

adopted in other places. Judge Marston replied

on behalf of the company. He said the city had

utterly failed to show any infraction of the or-

dinances. General charges were indulged in,

but nothing specific was proved, or could

be proved, and the court could take

cognizance of nothing but actual proof.

He went on to show that by the terms of

the ordinance, grauting its rights and ptivileges,

practicability was a legislative, not a legal act
;

that this ordinance gave the company permission

to erect poles, etc., under the supervision of the

board of public works ; it did not state it was

necessary to obtain the permission of that board,

nor did it imply that the board had a right to

prevent the planting of pole.s, but simply that the

board was to oversee the work. The court de-

cided that a preliminary injunction must issue

with costs, being of the opinion that the various

resolutions referring to the placing of wires un-

derground did not affect the Brush company's

original ordinance to erect poles, etc. In the

course of his decision, Judge Jennison said : It

was conceded by counsel that the common coun-

cil had power to adopt the Brush company's or-

dinance, and that its acceptance by the company

constituted a contract. Hence, until repealed,or

modified, the rights of the company under the

contract remained unimpaired. There was

another consideration worthy of notice. The
Brush ordinance was adopted for the mu-

tual benefit of the city and said company. Under

that ordinance the latter had invested over half

a million dollars, and for the purpose of better

supplying the public with light, had purchased

new grounds and expensive machinery, and at

the time of the notice to remove its poles and

wires, last July, was in the act of connecting the

old wires with the new motors. The board of

public works had knowledge of these facts, and

even had it possessed the power, yet to permit
such expenditures for the public benefit without
protest, and then suddenly notify the company to

place its wires underground January 1st, 1886,

would be unjust and contrary to all equitable

principles, without a notice commensurate with

the work of removal and its consequences. The
supreme court can definitely settle the question

next September. If the company is found to be
right Ml its action no one will be injured. If

wrong, it must bear the consequences, however
serious. The case will probably go to the su-

preme court.

The Thomson-Houston company has taken its

wires out of the Dorsett conduits, and will here-

after use atrial lines.

The work of placing the city's wires under-
ground is well under way, and it is expected that

by the end of the month the system will be in

operation.

The St. Clair & Sanilac Telephone company
has completed its line as far as Ubly, Mich.
The company has now ten offices. The agents
at eight of them will soon be required to put in

an appearance in court for using infringing instru-

ments. The notice of these suits has appeared
heretofore in these columns. Just as soon as

possible after the establishment of an office the

American Bell company files a bill of complaint
against the user of the instrument. A few more
offices remain to be established, if the original in-

tention of the promoters is carried out, namely,

to "extend the system and compete with the Bell

company." The law's delay favors this plan; for

otifices can be opened faster than legal documents
can be served, and as the extension does not in-

volve any outlay on the part of the St. Clair com-
pany, much may be gained by it and nothing
lost.

An item has been going the round of the state

press stating that the Cushman Telephone com-
pany, of Detroit, would soon commence opening
exchanges, and had alreay 200 miles of line up
The Michigan Bell Telephone company has

put up another wire between Detroit and Port

Huron, using number 12 copper. The Port

Huron & Sandusky, Mich., line was considerably

damaged by the recent forest fires.

West Bay city is looking around for a suitable

electric light plant. It has $13,000 for the good
work. C.

Indianapolis Items.
Indianapolis, Ind., Aug. r5.—The Indian"

apolis Brush Electric Lighting company have out"

grown their present quarters, and are looking

about for a larger building. The building they

have in view is in the southern part

of the city, and was formerly occupied

by Emiey Patent Railroad Frog Manufac-
turing company. It is their intention to do
their own repairing, and also increase

their plant, which at present is taxed to its ut-

most capacity to keep up with orders.

During a thunderstorm last week the tele-

phone company had 50 telephones burned out

by lightning.

Articles of incorporation have been filed by
the Canadian Telephone Registear company.
The object is the manufacture of a patent toll-

collector for telephones, and the plant will be in

this city. The directors are Charles Wittenberg,

the inventor ; Lee C. Averill, C. E Averill, Phil-

lip Schloss, Bruce Carr, Ed. J. Robeson and W.
C. David.

The lightning Thursday night struck the Jen-
ney light tower in West Indianapolis, ran into

the company's works in the Nordyke & Marmon
building, broke a dynamo and put out the tower
lights, "all in a flash," literally.

It has been rumored here that there is a pros-

pect for an electrical railroad from Indianapolis

to Crown Hill cemetery, three miles north of the

city, thence to Broad Ripple, a summer resort,

ten miles north. M.

Ottawa Chat

Ottawa, 111 , Aug. 17.—The Central Union
Telephone company are rebuilding their ex-

change at LaSalle, III. Number 12 steel wire is

being used.

Spring Valley, Bureau county. III, has recently

been connected by telephone with LaSalle, III,

and the residents are happy.
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The Central Union Telephone company have

just completed a magneto fire alarm system, con-

sisting of twenty stations, for this city.

The Cleveland Electric Manufacturing com-
pany have placed one of their time detectors in

the factory of the Ottawa Window Glass works.

A new organ factory is being built of fire-

proof tile, manufactured by the Pioneer Fire-

proof Construction company, of Ottawa. The
dimensions of the new factory are 3So.\So feet,

three stories high, with an L 120x80 feet, four

stories high. The cost will be §So,ooo. Lane
S: Bodley, of Cincinnati, Ohio, will furnish the

engine. It will be a one hundred horse power
Corliss. U.

From the Pacific Slope.

San Francisco, August 17.—Articles of in-

corporation ha%'e been filed for the Nevada City

Electric Light & Power company. Its purpose
is to maintain electric lights and motors in

Nevada City, Grass Valley and Smartsville, and
mines and mills throughout Nevada county.

Power is supplied by the Nevada County Water
& Ditch Co. Capital stock is §15,000, divided

into 1,500 shares at §10 each. The directors

are the same as those of the Grass Valley

Electric Light & Motor Co.

The Seattle American District Telegraph Co.

has filed articles of incorporation. The capital

stock is §3,000. Among the directors are F. T.

Minor, Bailey Gatzert and H. G. Sturve. Erec-
tion of poles and lines was begun on the 7 th.

A telegraph line has been established from
San Diego to Ensenado, lower California.

The Grass Valley Electric Light & Motor
company have filed articles of incorporation;

capital stock f 15,000, divided into 1,500 shares

at fro each. Directors are E. L. Campbell,Wm.
Boericke, Chas. F. Burrell, H. H. Osborne and
A. H. Clough. Dynamos are driven by water
power.

A. H. Honey, superintendent of the Northern
Pacific telegraph system, western division, moved
his quarters from Portland, Ore., to Tacoma,
W. T.

Articles of incorporation were filed on the 6th,

of the Santa Ana and Long Beach Electric

R. R. Co.

At Oliva Heights the electric light was success-

fully inaugurated on the 6th.

The Western Union telegraph office at Genoa
has been ordered discontinued.

Articles of incorporation of the La Mesa & El
Cajon railroad were filed on the 12th; capital

stock $250,000. The road will be run from
Fenalta, on the Pueblo line, connecting with the
city electric road at that point to El Cajon val-

ley, and will be completed at an early date. The
survey has already been made and the ties

ordered. This line will very probably be oper-

ated by electricity. It will be twelve miles long.

The incorporators are W. E. Robison, S. J.

Wrampeheimer, G. F. Judson, John Capson, T.

J. MjUer, G. L. London and A. W. Harley.

The contract has been let for the new hotel at

San Bernardino for the wireing for 300 incan-

descent lights to Geo. R. Longdon. The con-
tract for annunciator, fire alarm and return calls

has also been let.

The Pacific Coast Electric Construction Co.
at Oakland have abolished the use of a belt

tightener on their main driving belt, and now
use two 70 ft. belts, one 18 inches wide on top
of a 20-inch belt.

Another company has been formed at Los
Angeles to operate an electric railway by the

Julien storage battery system. The road is to

run from the Santa Fe depot along Santa Fe
avenue, Georgia, Alameda, Fourth, Hill, Eighth,
Hope and Eleventh streets to the western city

limits. The company will ask the city council

for a franchise.

Capital to the amount of §75,000, for the im-

provement of the Alvarado beet sugar mill at Al-

varado, Cal., has been subscribed. An arc light

plant for outdoor use and an incandescent plant

for inside use will be purchased, as their other
plants were destroyed by fire last year.

The third electric light company has started

at Victoria, B. C.

A movement is on foot to establish in the near
future a marine observatory and signal station

at Cape Beale, or some prominent point on the

Vancouver coast, connected by telegraph with

Victoria, B.C. Possibly a life saving station will

also be established.

Napa will start its incandescent plant about

the ist of September.
The electric light company and the electric

railway company at Los Angeles use petroleum
for fuel, which costs much less than coal.

.i^bout two years ago C. R. Lloyd, agent for

the Jenney Electric Co., of Indianapolis, exam-
ined the Riverside ditch and expressed an opin-

ion that the ditch would furnish a large amount
of power and still be used for irrigation. Mr.
Lloyd at once started to form a company to light

the cities of San Bernardino, Riverside,Colton and
a number of hotels and summer resorts situated

along the line of current, and to furnish power
for an electric street railway in Riverside, the

paradise of southern California, and an electric

road from Riverside to Colton and San Bernar-
dino, a distance of fourteen miles. Mr. Lloyd
was discouraged by many who had no faith in

the idea of transmission of power and electric

lighting from an irrigating ditch. Nevertheless
he formed the company, and last summer a plant

was established at San Bernardino which has run

with the best of success at all seasons of the

year, Poles are up from Colton to San Bernar-
dino; 500 more are on the ground, together with

2,000 lbs. of wire and three long distance dyna-
mos of special construction of Indianapolis

Jenney company's make; 30,000 pounds of num-
ber four wire, two more Victor turbines and
fifteen iron towers are on the road.

Work has been begun at Riverside, and as

soon as the lighting station is completed the

power generators will be put in and the electric

road started. S.

Electrical Patents.

Issued August gtli and August i6tk, iSSy.

367,841. Electric Gas-Lighting System. George
F. Perkins and John P. Hurley, Holyoke,
Mass.

367,866. Coupling Dynamo-Electric Machines.
Elihu Thomson, Lynn, Mass. Fusible plugs
are placed in circuit between the armatures
and the equalizing connection. The short cir-

cuit accidentally formed through equalizing

connection, as when belt of one armature slips

off, is interrupted by melting of plugs, thus
saving armatures.

367,898. Magnetic Clock. Daniel Drawbaugh,
Eberly's Mill, Pa. The propelling mechanism
consists of a stationary electromagnet across

the poles of which a permanent magnet is

carried by the pendulum in a well-known way.
The novelty consists in the means for main-
taining uniform distance between the electro-

magnet and permanent magnet.

367,901. Arrester for Electric Currents. James
P. Freeman, Chicago, 111. An electro-magnet
in a telephone'circuit is enei'gized, when the
line is overcharged by lightning or otherwise.

The armature of the electro-magnet is thus

caused to switch the line to ground. The
claims are limited to special details of con-
struction.

367,925. Electrical Annunciator. William C.

Poole and John Schnepf, New York, N. Y.

367,931. Electric Coupling. Charles Runels,
Lowell, Mass. Two counterparts are each
provided with conducting strips and spring
plates. When counterparts are coupled, each
conducting strip of each counterpart is brought
into electrical connection with a corresponding-
spring plate of the other counterpart. The
device is designed to unite the electrical con-
ductors upon railway trains to signal between
different cars.

367,934. Commutator for Electric Generators.
Oliver B. Shallenberger, Rochester, Pa.

367,956. Binding-Clamp for Battery Electrodes.

Horatio J. Brewer, New York, N. Y.

367,960. Electric Clock System. Charles L.

Clarke, East Orange, N. J.

368,066. Railway Signal. Irving H. Brown,
New York, N. Y. The invention consists in a
circuit-closing device, which is operated by the
engine automatically to sound an alarm there-

on, when approaching an open drawbridge or

misplaced switch.

368,088. Inclosing-Case for Electric Machines.
Charles H. Hinds, New York, N. Y. The case

is designed for frictional electrical machines,
and is composed of glazed porcelain, which is

sufficiently non-conductive to prevent dis-

charge of the machine and at the same time re-

main free from all charge on its interior sur-

face.

368,099. Primary Battery. Samuel W. Maquay,
Tedworth Square, London, England. The
positive element of the battery is formed from
an alloy of tin, lead, zinc and mercury. The
plates or rods are treated to alternate baths of

dilute sulphuric acid and mercury, and heated,

the process being repeated until each pound of

metal has taken up a fourth ounce of mercury.
The platesarethusamalgamated with the mer-
cury. Sulphur used as a depolarizing agent takes

up the hydrogen and prevents it from reaching
the negative element and accumulating there-

on. In the formation of the porous cell or

partition, two parts of carbon are mixed with
the usual clay, and the operation of baking
performed in an air-tight muffle so that the

carbon is not consumed. Various exciting

liquids may be used, and special devices are

provided to facilitate cleaning and inspection.

An absorbing tray containing drj' pumice
stone or other absorbent is placed above the

cells to take up the acid fumes and water. The
invention is well covered by eight claims.

368,136. Cable Hanger. Frederick E. Degen-
hardt, Chicago, III. The invention consists in

a slotted band connected with the hook at one
end and provided with a tongue at the other.

The band is clasped around the cable and
secured by slipping the slot over the tongue
and then bending the tongue upwardly.

368,149. Binding-Post. Patrick J. Higgins,
New Vienna, Ohio.

368,190. Art of Converting Chemical Energy
into Electrical Energy. Willard E. Case,

Auburn, N. Y. The positive element of the

battery is carbon, the negative element may be
platinum. These elements are suspended in a

jar containing sulphuric acid. On dropping
crystals of chlorate of potash into the acid,

current is formed in the conductor joining the

.elements. The claims, five in number, are

upon the art.

368,r9i. Galvanic Cell. Willard E. Case, Au-
burn, N. Y. The carbon element and fine

carbon are placed in a porous cup in the jar.

The negative element is suspended in the jar,

which contains sulphuric acid and chlorate of

potash. The claims broadly cover the cell,

thus constructed, and the process of oxidizing

an element of carbon by adding chlorate of

potash to sulphuric acid in such a cell.

368,r95. Electrical Piano. George F. Dieck-
mann, New York, N. Y.

368,212. Electric Clock. Thomas B. Horna-
- day, Indianapolis, Ind.

368,217. Printing Telegraph. Jacob H. Lin-

ville, Philadelphia, Pa. The invention relates

to a form of printing telegraph instrument

adapted to print upon a page or roll of

paper, ingenious electric mechanism being
provided for shifting the paper at the will

of the operator. This invention is illustrated

with eight sheets of drawings and the specifica-

tion, including the forty-eight claims, covers

seventeen pages.

368,22r. Circuit Changer. Charles W. McDan-
iel, Kansas City, Mo.

368.265. Electro-Mechanical Brake. Granville

T. Woods, Cincinnati, Ohio.

368,284. Electric Wire Clamp Insulator. John
R. Fletcher, Dayton, Ohio.

368,315. Means for Dissipating Electricity for

Printing Machines. Louis E. Bathrick, Brook-
lyn, N. Y.

368,321. Battery Connection for Electric Con-
ductors, Patrick Bowe, Jersey City, N. J.

368,336. Burglar-Alarm. Albert E. Hathaway,
Needham, Mass.

368,342. Telegraph Key. David Kunhardt,
Aachen, Prussia, Germany. The key is of the

class having a multiple contact for the purpose
of transmitting one and the same telegram sim-

ultaneously to several stations. The claim is

narrowly limited to constructive details.

368.405. Electric Rock Drill. Harry N. Mar-
vin, Syracuse, N. Y._

368.406, Electric Rock Drill. Harry N. Mar-
via, Syracuse, N. Y.
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368,4 1

1

writers.

368,450.
liloom,

368,5' 2-

Svnchronal Motor for electrical type-

lames F. McLaughlin, Philadelphia.

Telegraphic Transmitter. Wieland H.
Gait. 111.

Railway Signal. George D. Burton,

New Ipswich, N. H., and Charles H. Magoon,
St. Johnsbury, Vt. On pulhng the cord in any

car a circuit is closed from that car through a

battery and bell upon the locomotive.

368,541. Printing Telegraph. Henry Mahn-
ken, Brooklyn, N. Y. An improved form of

polarized relay is used in operating- printing

telegraph circuits, two or more polarized relays

being controlled by a single pole changing

transmitter.

368,546. Electric Belt. Alva Owen, St. Louis,

Mo.

NEW ENTERPRISES.
The Globe Milling Co., at Watertown, Wis.,

will put in a dynamo to light their three mills.

At Mason City, Iowa, Henry Maroh will build

a §2,000 residence and fit it with electric bells.

At Birmingham, .\labama, a new city hall is to

be built at a cost of §40,000. Edward Sidel, of

the same place, is the architect.

Swinlin <\; Brannock, of Kapsas City, Mo.,
will erect a residence block of fifteen houses to

cost $150,000.
At the same place a syndicate will put up a

seven story arcade building to cost $250,000. It

will be provided with electric bells, and the elec-

tric light. F. J. \V. Hart, of Kansas City, is the

architect.

The Presbyterian society of Kingman, Kan.,

is about to erect a college building which will

cost $25,000.

At Fort Smith, Ark., Captain Sam McLeod
will build a residence dwelling to cost $8,000.
He will light it with the incandescent electric

light.

At Normal, 111., Professor DeGarmo will build

a residence, cost $3,000, from plans by E Can-

tine, Bloomington, 111. The house will be pro-

vided with electric bells.

A K. of P. temple is to be erected in Bloom-
ington, 111., from plans by George Miller, archi-

tect, of the same city. Electric bells will be put
in, but whether other electrical apparatus will be
used is not yet decided.

At Kansas City, Mo., S. Wilson will build a

$25,000 residence of three stories. It will be
provided with electrical appliances.

At the same place, F. G. Brincefield will build

five two-story frame dwellings at an aggregate
cost of $10,000. Electric bells will be needed.

W. C. McKay, of Kansas City, Mo., will erect

two residences to cost $S,ooo and $7,500. Elec-

tric bells will be put in.

The Union Stock Yards Co., of Sioux City,

la., will build a pork and beef packing-house at a
cost of $200,000. Work will be begun at once.

Edward Hankinson is secretary and superintend-

ent of the company.

DETROIT ELECTRICAL WORKS,
MANUFACTURERS OF

Fleetrie ^upplie5

INCLUDING

Medical Batteries, Skeleton, Iron and Box
Bells, Burglar Alarms, Hotel and House
Annunciators, Fire Alarm Boxes, Pins

and Brackets, Insulated, Magnet.Tele-

phone and Electric Light Wire.

BUILDERS OF

pishefs Qlectric

AND ALL APPLIANCES FOR CITY AND SUBURBAN

CXRIC RJ^IL-HTAYS.

General Offices and Works, DETROIT, MICHIGAN.

E. H. JOHNSON, Pres. F. J. SPRAGUE, Vice-Pres. and den'l Manager. A. S. BEVIS, Secy, and Treas. H. McL. HARDING, Cen'l Agent.

SPRAGUE ELECTRIC RAILWAY AND MOTOR CO.
Factory, 510 West jotk Street, NEW YORK.

THE SPRAGUE MOTOR IN THE LEAD IN POWER DISTRIBUTION

OFFICES:

NEW YORK, 16 anil 18 Mi St.

BOSTON, 55 Oliver Street.

.

NEW ORLEANS, 20 Carofleledt St.

DETROIT, 133 Jefferson Akmb.

OFFICES:

CHICAGO. 185 Mfmi Street.

ST. LOUIS, 304 Locust Street.

PBILADELPHIA, 119 Sinlli dtli St.

CLEVELAND, 0., Ill PnMic Spare.

;;tOPEKA, 700 Kansas Ave.

- QUE AUIOMAiIS iiOTOS.— 15 iior:e Power. 200 Volts. Efficiency, 91 per cent.

SPRAGUE MOTORS repicbcuung 2,000 Horse Power have been sold during the past ten months, and an aggre-

gate of 4,000 -Horse Power of all sizes up to 75 Horse Power are now being constructed for orders, at the factory. Thirty

types of the Motors are being built to stock our Agencies for their regular sales, a fact which clearly shows their perfect

commercial status. A general impression is abroad, that Electric Motor Work is of the necessity confined to small,

and limited, Horse Powers. THE SPRAGUE COMPANY are buildin? Motors from forty to seventy-

five Horse Power; and guarantee a greater economy in the delivery of large units of power, than by any other method

of long distance power transmission.

THE SPRAGUE MOTORS are in daily use in nearly every important city in the United States and in many cities of Europe.

THEY GIVE UNIVERSAL SATISFACl'lON and are what is claimed for them, RELIABLE, EFFICIENT, PRACTICAL
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J. J DICKEY, President.

H. J. WELLS, Sec'y and Gen'l Manager.

ISRAEL lOVETT,
Sup't and Electrician.

F LEMON DRAKE, Vice President.
L. H. KORTY, Treasurer.

WLT1DJ.ILN1D ELECTRIC CO.
OIVIAHA, NEBRASKA,

DEALERS IN

ELECTRICAL SUPPLIES
FOR THE TELEGRAPH, TELEPHONE AND ELECTRIC LIGHT,

Hotel and House Annunciators, Burglar Alarms, Fire Alarms, Electric Gas Lighting, Streaking Tubes, Elevator Annunciators, Batteries, Push
Buttons, Electric Pens, Telegraph Learner's Instruments, Medical Batteries, Linemen's To jls. Bell Hanger's Supplies, Railway Velocipede Cars, Etc.

WESTERN AGENTS,—THE OKONITE CO., and the Return-Call System of Hotel Annunciators. Fire alarms for cities and towns.

We own the Franchises of the Western States and Territories, for the improver; McCULLOH AMERICAN DISTRICT TELEGRAPH SYSTEM
and are prepared to give franchises and construct plants on reasonable terms.

Up^ Estimates furnished and contracts made for any ard all l<inds of Electrical Work in any part of the WesU Correspondence solicited. Illustrated Catalogue and
Price List on Application.

^^tgvDsIaPs! # Eleetpieal # U/op^
MANUFACTURERS OF

Telegraph and Telephone Apparatus.
EXCLUSIVE MAKERS OF

SOLE MANUFACTURERS AND LICENSEES

- o^e^^ =Hotel Goe^t Call aod Pip© j^lapm J^ippapab^ v/itf^ GpaVity J^r20LiD<iiatop eomkioed.

Pins, Brackets, at special low prices. In stock, full line Iron, Steel and Hard-drawn Copper Wire, Batteries, Gas Lighters, Call Bells, etc., etc.

E3TWATES FURNISHED. SEND FOR CATALOGUES AND PRICES. L/lJMCiW Nii. i I, UliiO, U. S. Ji.,

POND ENGINEERING GO.
ENGINEERS AND CONTRACTORS OF

^tearn and [|gdraulic ||)achinery.

Complete Steam Plants", for^^Eleotric
' Light and Power,

Western Agents for Armington & Sims' Engines, Steel Tubular
Boilers, Jarvis' Patent Furnace, National Rocking and ShefMeld Grates,
Lowe Feed Water Heater, Blake Pumps, Korting Injector, Jenkins' Bros*
Valves, Etc. Also, Brick and Pipe Work, and Belting.

SEND FOR LATEST CATALOGUE.

707 and 709 MARKET STREET, ST. LOUIS.
BRANCH, 521 DELAWARE ST, KANSAS CITY.

THE AMERICAN

yjatchman's ^ime jjetector.

Tin's Electrical Instrument is designed to,

iDd does keep an exact record of tlie doings of tlie

night watcliman in any cstablisliment wliere it is

in use. It is an accurate and faitliful guardian of

•) our premises during the night.

It is simple, reliable and absolutely infallible.

Cnnnot be tampered with. Thousands of test!-

moniids from the first concerns of the "^'orld.

SEND FOR CATALOGUES.

The CLEVELAND ELECTRICAL MFG. CO.

CLEVELAND, OHIO, U. S. A.

HillJIllR & STilMLlY

J)licI:-PfooF

?i

gupepiop ho al

>
. 32 $ 34

^1^1 Ym\M pt.

NEW YORK.

1

. 1

^he^e will be a meeting of \\)e gHieAGe BLEeTRie'

Blub, FRonday evenina, September 5lb, at 8 o clocl^, at

tbe rooms of tbe olub, 228 Dearborn ^treet. .

|
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The O^troit Sight Feed [ubricators

Are pronounced the best by more than 20,0C0 u er=.
They are especially adapted to

PIGP JSPEED ENGINE^ B0^ ELECTRIC LI6PTIJVG
Being SIMPLE in 0P;RATI0N and ALWAYi RELIABLE.

A Lubricator sent on 30 days' trial to responsible parties.
" I would not tiikefice times the cost of my lubricator if I could

not get fimt/icr," is tlm statement often made bi/ users.

Liberal discount to the tr.,de. Send for Circu'ar and Prii c

DETROIT LUBRICATOR CO.
Office, 1 I Rowland Street. DETROIT, MICH.

is tanned on the surfaces
only; the

IITlllOlliMWlim
SenilforOur Valuable BookforEngineersandBeltUsers Free. '

Agents in all Cities. Send for Trial Bolt,

Our Belts are the strongest, most even and perfect Electric Belts made.

ST. laOXJIS, mo.

^-

George p. Barton,

:::::::::::::::4 aU/ Offj^^e^ :::::

Rooms es and 69 TEMPLE COURT,

225 DEARBORN STREET, CHICAGO.

Patent and Trade-mark Cases.

25 PARK PLACE, NEW YORK
-MAXUFACTVREnS OF—

gare and Insulated |l|ire,
Underwriters' Copper Electric Light Line Wire, handsomely finished

highest conductivity. Copper Magnet Wire, Flexible Silk and
Worsted Cords, for Incandescent Lighting. Lead Covered
Copper Wire, for inside use. Round and Flat Copper

Bars, for station work. Insulated Iron Pressure
Wire, Patented Barbed Copper Lighting

'

Protector Wire.

-SOLE AOBXTS FOB-

The Forest City Carbon [[)nfg. Co., Cleveland, Qhio.

Western Agency, 185 & 187 DearlDorn St., Chicago.

J^<^adc|ijart(^r5 for tt^e U/(^st for all \^\T)d<^ of EI<^etriQal (Joods ar^d 5uppli(^s.

-WESTERN AGENTS FOR THE-

A. Ii. Bogari^'s Elecf^riG Gas Lighting SgsfeiD.
SEND FOR PRICES.

-WHOLESALE AND RETAIL DEALERS IN-

Bells, JLnnvLnciators, 'y^ire. Batteries, Etc.
-.^XjOIB'S

Improued E^leetrie U/atef^/r^ap's Ji/r\e Detectors,

The Best and Cheapest in the Market. TELEGRAPH and TELEPHONE SUPPLIES of every
Description. |^=Send for Our Illustrated Catalogue No. 20 of Electric Goods.

ESTIMATES CHEERFULLY FURNISHED. JL - S. .^LOE &. CO.,
300 a.i3.<^ 302 KTortli I'ou.rtla. Street, ST. XjOTTXS, 3VIO.

fc^~

HORACE VAN SANDS, ELECTRICAL SUPPLIES,
733 Bi^o^3D'v;rj^-r, iteaat -^oi^ic.

• .BELL,

' $2.00
BELL OUTFIT.

Bell $ 1 .00

Battery 80
Push I O
50 Feet of Wire 1 5

^ BATTERY WILL LAST FOR
THREE YEARS.

^

OUTFIT
DELIVERED TO
ANY PART OF
THE CITY FREE.

Outfit, boxed

for shipment,

weighs Q^-^lbs.

PUSHBUTTON.

BATTEEY,

Send for Large illustrated Catalogue

Free to any address.



WESTERN ELECTRICIAN. August 27, 1887.

B. A. DAXBLEM, Fres. J. B. CROUSE. nce-Prea. W. H. BOULTOS. Supl. H. A. TREMAaE, Asst Siipt. C. E. FREXCB. Sec. HI G. SinTH. Treas.

The Standard Carbon Company,
Successors to THE BOULTON, CLEV-IAMD &, CRYSTAL CARBON COMPANfES,

ASD MANDTACTUEERS OF THE ABOVE

#==QeIebrated Bra9d5 of Qarbop po\T)t^ ar^d Battery /T)aterial.—^#
CAPACITY, 100,000 DAILY.

This is uot a combination, but a consolidaticn of tlie best skill and t^ilent in the carbon business, for the purpose of producing the best possible carbon at the lowest
practical price.

We have the largest capacity, the best skill, and make the best carbon in the woild, and manufacture carbons for every system of arc lighting in the world. Prices and
discounts furnished on application.

STANDARD CARBON COMPANY, Cleveland, Ohio, U. S. A.

pifr\en(^a\) Ipstitut^ ^l^etri(;al ^xl^ibitioi^,
GIVEN UNDER THE AUSPICES OF

THE NEW YORK ELECTRICAL SOCIETY.
GENERAL EXHIBITION COMMITTEE.

Pro/. A. M. Mayer, J. M. PendUton, G M. Phelps. Jr.. L. J. Phelps, R. W. Pope, Dr. M. J. Roherls. J. A. Seely. Alf. Shedhck. C. S. ShivUr. H. A. Sinclair, IV. C. Temple,

H. C. Townsend. W. A. Vail, Dr. Vander Welde, Gio. G. Ward, Jas. IVelzler, T. WolcoU, C. W. Hull Dr. Barllelt. D. H. Balis, C. S. Biadley, F. B. Crocker,

C. H Cheevcr, M. M. Davis, Ed. C. Davidson, T. A. Edison, Francis Forbes, A. C. Fowler, Jabez Fenry. D. R. Garden. H. R. Garden, Dr. Nojvin Green.

H. D. Hall, yas, A. Hamhlet, Geo. A. Hamilton, A. G. Holconib, Samuel Insull, F. IV. Jones, A. A. Knudson, C. L. Levey,
Dr. Olio A. Moses, W. Mayer. Jr., IV. Mars/ml, T. C. Martin, Robert Grimshaw. C. O. Mailloux.

This Exhibition will be held inlthe City of New York, in the American Institute Building. Second and Third Avenues, between
Sixty-third and Sixty-fourth Streets, and will be OPENED TO THE PUBLIC ON SEPTEMBER 28, continuing to DECEMBER 3.

No electrical exhibition has ever been held in New York, and a rare opportunity is thus offered of bringing electrical apparatus prominently before the public of New
York and vicinity. It Is confidently expected that 750,000 persons will attend this Exhibition, thus giving the same a widespread publicity.

1^" Steam power will be furnished free, and the charges for space are very moderate. Blank forms of application as well as other information relating to the Exhibition,

will be furnished on application to the Secretary, JOSEPH WETZLER, Room 175 Potter Building, New York, P. 6. Box 3265.

CHAS. A. CHEEVEK, Pres. WILUABD L. CANDEE, Tretts.

The Okonite Company,

vlOW/^

TRAD^ MARK.

MANurACTURcns or

^leetpie [fi^I^t, ^ejepl^one and ^elearsg^rsl2

WIRES AND CABLES
FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
We particularly desire that a trial etiould be given our wire by all partlea contemnlatlng Underground,

Aerial or Submarine service as we are coflvlnced that It Is the safest wire for iho purpDsee known, and wo
can. without hesitation, refer to parties who are now using It, We are bIeo manufacturers of tlie ceU-brated
OCONITE TAPK, the best Insulated Compound for making Joints In the market. Estimates and
quotations furnished upon application.

Chicago Branch 187 LA SALLE STREET, Chicago, III.

Minnesota Branch, MINNEAPOLIS ELECTRIC CO., Minneapolis, Minn.

Nebraska Branch, MIOUND ELECTRIC CO., Omaha. I eb

Sawyer -Man Electric Co.
LICEX8ED BV AND SCCCKEPIKQ TO THE C0J15IEECIAI. BUSINESS OF THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATENTS.

GENERAL OFFICES:

MOTML LIFE BLDg.

32 NASSAU ST.,

NEW YORK.

Flans and E6tlmatos Furnished
for all kinds of Inoandeg-

cent Lighting,

Philadelphia Office:

No, 308 lALNDT ST,

BOSTON OFFICE:

No, 33 FEDERAL ST,

Estimates Furnished for the
Thomson-Houston System

of Arc Lighting.

The DYKAMO of this Company is AUTOMATIC In Us regnlatlon, and will maintain a UNIFORM
LIGHT, with ALL or ANT PORTION of the lights in Circuit. Our LAMP will NOT BLACKEN and

win MAINTAIN Its CANDLE FOWEE during Us Guaranteed Life.

Ti^e U/oodbijry

AUTOMATIC

Cut-Off High Speed

-MA^IUFACinRED Br-

?Jl500DBUl^Y eNGINE ^

(Company. '^

ALSO BUILDERS OF

piaii} 51ide l/alue

AXD

Doilile Yalve Meflim Speefl

AUTOMATIC

Qjt-off ^T)<^ms
ASD

TUBULAR BOILERS.

Address the Manufacturers at

652 Kill Street, ROCHESTER, N. Y.
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The Baxter Electric Motor.
This Motor is now ready io be placed upon (he Market. Manufactured for both

ARC AND INCANDESCENT CIRCUITS,

Jl^e Oi^ly perfectly Qouer^ed (r\otor ^uer /T\ade.

It is preferred to organize companies lor the different States. Correspondence solicited. Address

The Baxter Electric Manufacturing and Motor Co.
Factory A, Consiituiion and Monument Sfs. 11 SOUTH STREET, BALTIMORE, iVID. Factory B, Buren and Monument Sis.

aiLES AITXI-lMiLG'lSrEXIC SHIELD P^OR ^WTAXCHES-
Office of Van Depoele Electric M'fg. Co.

Chicago. Feb. 16. 1886.

Anti-Magnetic Shield & Watch Case Co.

Oentlemen : — Your Anti-Magnetic
Shield for watches cannot be over-esti-

mated. It is now very near eight months
that I have worn my watch, and to-day

it is (without correcting time) about one
minute slow. Considering the fact that

I am every day near dynamo electric

machines in our regular business, the

test could not be harder. I could never
have believed it before that protection

was so complete. In this age of elec-

tricity, not only electricians, but every-

one who needs the coiTect time, should

have the Anti-Magnetic Shield. A good
deal of practical utility, as well as pleas-

ure, can be derived from a good time-

keeper. At present, I look upon a watch
without a shield as a thing incomplete,

and so it is. Very Respectfully,

CHAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M. Co.

Snre protection from all Electrical and Magnetic dlsttfrbances.

Send for descriptive circular.

'
' * * * I have no hesitation in saying
that I believe the shield would perfectly

protect the watch against any magnetic
influence to which it is likely to be ex-

posed by being worn in the vicinity of a

dynamo machine.
The plan you have adopted of plac-

ing the watch movement inside a closed

box of this magnetic material, is based
on true scientific principles, and is the

only plan I know that could succeed.

WM. A. ANTHONY,
Prof. Phs. Dept., Cornell University.

The application of Anti-Magnetic
Shields to pocket lime- pieces promises to

be of very great importance to horologists

and watchmakers ; it will render opera- -

tive and fine adjustments and mechan-
isms which hitherto have been made
almost 7ul and in operative on account of

their susceptibility to the all-pervading

magnetic influence.

AMERICAN WATCH CO.,
Waltham, Mass.

GILES BROS. &, CO., 103 State Street, CHICAGO.

B. YOUNG,
PRESIDENT AND TREAS,

JAMISON,
VICE-PRESIDENT,

Solar Carbon & Mfg. Co.

nth and Etna Sttents, PITTSBURGH, PENN.

WELL SELECTED AND GOOD

QARBONS
MADE FROM NATURAL GAS. PROCESS PATENTED.

SPECIAL DISCOUNTS ON LARGE ORDERS.

The Globe Electric Comp'y,

it

Wholesale Manufacturers of Every Description
of Apparatus for

TELEPHONE COMPANIES,
Switch-Boards, Switches,

Annunciators and Bell Supplies a Specialty.

ClOBE tLECIRItCOl

HPiPBBliSil. iii

Which are of the Best Material and Workman-
ship, are Perfect In Action, Simple in Conatruc-
tloD, Elegant in Deaign, and Low In Cost. In
addition they possess many other Important ad-

vantages which are wanting In other Annuncia-
tors.

4 Indicators

-

.$12 00 40 Indlcators-$74 00

6 . 16 00 50 92 00

8 .. 20 00 60 " 106 00

10 . 24 00 70 121 00

12 . 29 00 80 132 00

15 . 36 00 90 145 00
'20 " - 44 00 100 " 155' 00

30 . 57 00

I

Willi Alarm $3.00 Extra, Subject—

THE GLOBE ELEGTRlg GOMPANY,
CLEVELAND, OHIO, U. S. A.

Send; for Catalogue E.

HILU CUUTCH WORKS,

CLEVELAND, OHIO

The Standard Open-Circuit Batteries of the World.

GONDA and DISQUE,

The Only Genuine Leclanche' Batteries

Are those which bear tliis

LABEL and the Trade-Mark, GONDA.

DO SOT BE IMPOSED UPON BY IMITATIONS.

If dealers have not the Genuine Battery,
send direct to us for Price-List.

THE LECLANCHE BATTERY CO., ^^
GONDA (FORMERLY PRISM) CELL, COMPLETE. 149 West Eighteenth Street, New York.

GENUINE Di.SQUS CELL. COMPLETE,

The Porous Cell also bears Label.
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GUARANTEED FULL RATED POWER,

{egulation Superior to any (Qotor. ^S!^^^/*0^ o 4^

:^Z^ .^^^O
SELLING agents: •^«'^' ^^^

NYLAND g^>3^ r^^ ^\/^\^*^ Branch Office:

ELECTRIC CO. ^ i^S^ .^ WV^"^^^' »

-. ™ <^^^ ^\c^<r NEW YORK,
406 Broadway. •vCl °^ i •^ ^
Newvo..

o<^/^°""^o^y^^"''^' NYLAND
I

^ r^^^"
^^ ELECTRIC CO.,

,

^^ ^^^ Broadway.

|^_^ CLEVELiLlSriD, OHIO,
OFFICE, No. 1 National Bank Bldg. WORKS, 21, 23, 25, 27 Frankfort St.

I

{

\

ILLUMINATING COMPANIES proposing an extension of their Incandescent Plants are invited, to correspond \.

with the undersigned before commencing Construction. With our recent improvements and reductions in price '

the cost of placing large Incandescent Cables underground in a solid and substantial manner is brought within

actual business limits.

THE CALLENDER COMPANY have, during the last two years, laid many miles, of large Cables underground

all of "which are in actual work. Almost nine tenths of the Underground Incandescent Work, both in this Country

and in Europe has been laid on the Callender plan. The difference in cost between an overhead and underground

system for Incandescent work is now no greater than is warranted by the better service- insured by an underground

system. The Callender Company's Underground Incandescent Cables and System have been in actual operation

for some two years in twelve cities, and are endorsed by all the parent light companies.

. Plans and Detailed Estimates on Application.

^allepder l95ijlatip(5 39^ U/aterproofip^ ^ompapy,

HEAD OFFICES: 45 Broadway New York. FACTORIES: East Newark, N.J.
101 Ladenhall St., London. Erith, England. |it

BRANCH offices:

154 La Salle St., Chicago. 12 Broad Street, BOSTON. 195 Gravier Street, NEW ORLEANS.

Southwestern Electric Supply Co., KANSAS CITY. 41 Rue des Champs Elyse'e, BRUSSELS, BELGIUM.

It
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Wmi Pepoele Eleetpl© ^^niiFaebpin^ ©0.
OF CHICAGO, ILL., U. S. A.

Owners of the Patents and Inventions

of CHAS. J. VAN DEPOELE.

^I^etrie

I^ailway

/Apparatus,
Electric Arc Light Dynamos and
Lamps.

Constant Speed Stationary Electric

Motors, Etc.

Our Arc Electric Light unequalled.

The only perfect Double Lamp.
Thousands m use. Guaranteed
equal to any in every respect.

VAN DEPOELE

I^ailu;ay5
ARIt IN Ol'KP.ATION .

Appleton,
I
Wis., Scranton, Pa.,

Montgomery, Ala., Detroit and

Port Huron, Mich., Windsor, Ont.,

Binghanjton, N. Y., and Lima, O.

and are being constructed at An-

sonia, Ct., Brooklyn, N. Y., and St.

Catharines, Ont., Omaha, Neb., and

Dayton, Ohio.

Estimates and Catalogues sent on
Application.

Are in use everywhere and are daily growing in Popularity. Write for Illustrated

Electric Light Catalogue.

-ADDRESS-

VAN DEPOELE ELECTRIC MANUFACTURING CO.
15,17, 19&21 NORTH CLINTON STREET,

NEW YORK OFFICE: Rooms 220, 221 & 222, No. 45 BROADWAY. CHICAGO, ILL, U. S. A.

Heisler * glectric * [ight * Contpsny*
809 to 817 SOUTH 7th STREET, ST. LOUIS, MO.

MANUFACTURERS AND PATENTEES OF THE

\on^ Distance Ineansle^eent El^etpie {jM SV^t^m,

^ONTI^AGHIQI^S POI^ (iSHTl^AIi STATION ^liANiPS,

Call ihe attention of Arc Light Companies, Gas Companies, Municipal Authorities (particularly in towns without a Gas Plant") and

parties having Steam and Water Power to the superior advantages of this system.

CofflMDii SnccessMly tlie Illiiinatioii of the Streets witli tlie universal snply of IicaMesceDt LiiM to everj PriTate House,

suited to comply with all the various demands of Commercial and Domestic life by the most perfect AvitOIXiatic

j

Z^egUla.tion., with every facility for changing and shifting the circuits or extending the same to any desired distance at very

I small cost. This system has made Ceiitral Station Lig3atiag a practical success.
Certain other advantages ensure the economical and profitable running of the Plants, The remarkable financial success that has

attended the adoption of the HEISLER SYSTEM evidences this.

A large number of towns have adopted it for general illlinaination in lieu of Gas, circuits of fifteen to t'\^ent37"

miles and even m.ore having been constructed for lighting the streets. IN SOME INSTANCES THE POWER STATION
IS LOCATED OVER FIVE MILES FROM THE LAMP DISTRIBUTION.

Reference to tlie following Companies who have adopted the HEISLER SYSTEM is respectfully made and close investigation solicited.

BRUSH ELECTRIC LIGHT COMPANY, Cincinnati, Ohio. FERGUS FALLS ELECTRIC LIGHT CO., Fergus Falls, Minn.

CLEVELAND ELECTRIC LIGHT CO., Cleveland, Ohio. MAITEAWAN ELECTRIC LIGHT CO., Matteawan, N. V.

LEAVENWORTH COAL CO., Leavenworth, Kan. OTTAWA ELECTRIC LIGHT CO., Ottawa, Kan.

j

BRUSH ELECTRIC CO. OF VIRGINIA. Norfolk, Va. EUGENE ELECTRIC LIGHT CO., Eugene City, Oregon.

I
SALT LAKE POWER, LIGHT & HEATING CO., Salt Like City, Utah. LIBERTY ELECTRIC LIGHT CO., Liberty, Mo.

OGDEN ELECTRIC LIGHT CO.. Ogden City, Utah. KINGMAN ELECTRIC LIGHT CO., Kingman, Kan.

PENDLETON ELECTRIC LIGHT CO., Pendleton, Oregon. ViNCENNES ELECTRIC LIGHT CO., Vinccnnes, Ind.

\
MANKATO ELECTRIC LIGHT CO., Mankato, Minn. SAINT LOUIS ILLUMINATING CO., St. Louis, Mo.

s MONTICELLO ELECTRIC LIGHT CO., Montioello, Minn. Etc., Etc., Etc.
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M. G. OLDS, President.
P. A. RANDALL, V. Prest.

-officers: =

M. Wi SIMONS, Secretary.
R. T. Mcdonald, Xreas. &Gen'l Manager.

- directors: -

H. C. OLDS. JOHN H. BASS. P.A.RANDALL.
M. w. SIMONS. R. T. Mcdonald.

Fort Ulayne'Jenneg" Electric [ight Co.
SOLE OWHERS AHD MANUFACTURERS OF THE
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JEI|I]Eg ARC LIGHT

The JENNEY DYNAMO has no equal for SIMPLICITY, COMPACTNESS
and DURABILITY. The same has been said and admitted to be true of the

Jenney Lamp. Recommended for the award of the

ONLY GOLD MEDAL
At the Great Southern Exposition at Louisville, 1883, for Best Arc System.
Awarded First Medals for Best Arc Lamp, Best Arc Dynamo, Best Arc System.

This system HAS NO EQUAL for SIMPLICITY, DURABILITY and
STRENGTH OF LIGHT.

COMPLETE INCANDESCENT SYSTEM.
DYNAMO: PERFECTLY AUTOMATIC, SHUNT WOUND, REQUIRING NO RESISTANCE for variable load.

LAMP: NEW FILAMENT, NEW PRINCIPLE of Construction, REMARKABLE LENGTH OF LIFE with FULL
CANDLE POWER, will not deposit carbon on inner surface of bulb.

The filament is as pliable as a piece of thread and is not made brittle by the action of the current.

Complete System of Fixtures and Attachments, also full line of Electroliers, Combination Fixtures and Shades.

We are in the market for Large Incandescent Contracts.

*-- CXRIC 3MOXORS
We have the Only Perfect Working Headlight for Steamboats, with Focusing Reflector. Full information furnished on

application. - Philadelpliia Office : 26 Worth Seventh Street. G. A. WILBUR, Manager.
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CLEVELAND, OHIO,

MANUFACTURERS OF

GLG(JTRI(f LIGRT (^ARBOn$

Battery Material,

Dai|'? t^efite In^ulatioq.

The acknowledged Standard for durable and high
insulation. Its merits proved by a record of over
quarter of a century. Adapted to all electrical purposes.

Electric Liglit and Power, Aerial Use,

Telegraph and Telephone, All Sizes Subterranean Use,

""eires" tnaiing,
i-e^d Enoased Wires, '""r!-!!^;...

CURK B. HOTCHKISS, Gen'l Mgr.,

Concealed Wiring in all Locations-

16 Dey St.. NEW YORK.

Underground Incandescent C^l^les*

Endorsed by all the parent light companies. Plans and
detailed estimates on application.

NEW YORK :

45 Broadway.
CHICAGO

:

1 54 La Salle Street.

Ttie (Jbicago Glectrical Development (Jo.

PROMOTERS OF ELECTRICAL INVENTIONS.

Patents bought outright, or inventions handled on royalty.

We have superior advantages for placing patented articles

on the market.

Correspondence \with inventors solicited,

171 RANDOLPH STREET, CHICAGO.

I GLE(Um LIGRT $UPPLIG$.

/T)a(§n^t U/ir^
We make a specialty of furnisliiiig Magnet Wire of an exact fr^

outside diameter, and any orders sent us, giving diameter of |^m^.,l,

"bare wire and outside diameter in thousandths of an inch, will jiiiJ
be iilled precisely as specified.

Reels of I 50 lbs.

THE ELECTRICAL SUPPLY CO.

Factories, Ansonia, Conn. No. 171 Randolph St., CHICAGO.
IT" XD©y Stroot. TQ'JEZ'STU' TTOH.^. Coils

Dakibi, "W. Mabmon, Preatdent.
Addisun H. Nobdykk, Vice-President,

Chables D. Jknnbt, Electricfan ^Bkainaed Eorison, Secretary.
Amos K. Hollowell, Treasurer,

Jenney Electric Company,
Sole Owners of all the Patents and InTentlons of Charles D. Jenney (known as the Jenney System) and Sole Owners and Manufacturers of his

Improved Dynamo, [amp

Electric (Dotor.

Iq an desirable features of Arc and Incandescent Lighting
the Jenney System leads. Simple, durable, economical,

steady, brilliant and penetrating. In these eaBentials It chal-

lenges comparison.
^

Estimates Promptly Furnished for Erecting Electric Lighting

Plants lor Cities, Companies or Individuals.

Prices FuRNtSHED for the Jenney Arc or Incan-

descent Systems, or for both comgined.

The Jenney Arc-Incandescent Dynamos are self-regulating,

and permit the turning on and off of one or all of the Lamps
at wIlL

This Company gives special attention to furnishing Mills^

ShopSy Factories^ etc., with Individual Flants.

^- uiD m mmu iiLDsiaiTiHS m oescbibikg the srsTEU.-^

OrFZOE AND WOBES;

Cor. Sentsck; Ave. nitmii II Mmpoli8,!sd.
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SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

Electric Arc-Lighting

S 5 g ^

r- tn rt 75

5 " -a =
u rt ,^
X3 w rt O
W >i

[/)

*^

m 4-. oj c!
j:: o c F

i g 5 B

J I -a

E t/7 o ^
5j ,i; "O y

r; rt = XI

I

This Company was given tine only Gold Medal awarded at the International Inventions Exhibition,
at London, August, 11, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS
AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LiGHTtNQ.

FOR DIRECT LOW TENSION

These dynamos are automatic in their regulation and will maintain a uniform light, ,with all or. any portion of the lights in circuit,

maintain its candle power during iib guaranteed life. ^ Every requisite for the most perfect system of

Incandescent Electric Lighting, at prices which insure a profitable investment to the purchaser.
Incandescent Lamps and Appliances for Incandescent Lighting."

Our lamp will not blacken, and will

This company also manufacture Electric Motors of all sizes for the transmission
of power. Plans and estimates furnished for all kinds of Arc and

Incandescent Lighting-.

THE THOMSON-HOUSTON ELECTRIC CO.,
«c« OFFICES »»

Eastern, 178 Devonshire St., BOSTON, Western, Pullman Building, CHICAGO, ILL.

d
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^LECTRIC •!• lylGHTING.
(WOOD'S PATENTS). Owned and Manufactured by the

American Electric Manufacturing Company^
18 CORTLANDT STREET, NEW YORK.

For simplicity of construction, steadiness and purity of liglit, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning,

The iLlMERICiLlSr nDYIsTiLlVtO HiLS KTO EQXJJLI^.
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits of

the AMERICAN SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

^HEBICAM
FOR FURTHER PARTICULARS, ADDRESS

*/n^lPn

18 Cortlandt Street, NEW YORK.

rBIMG%^ iM'l/'eS)

K. M. JARVIS, President. J. A. GRANT, Secretary. A. F. UPTON, Treasurer and General Manager.

Tlie JairYis EngirLeering Conapaixiy
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AP.E PREPAEED TO FURNISH ESTTStATES AND .CONTRACT TOR

COMPLETE OUTFITS OF STEAM MOTIVE POWER
For Electric Lighting Stations, IVlills and Factories, including Boilers, Engines, Steam Pumps, Feed Water Heaters, Injectors,

Iron Stacks, Grate Bars, Boiler Furnaces, etc.

BOSTON: No. 61 Oliver St. H. A. GLASIER, Mgr. Western Department. NEW YORK: No. 108 Liberty St,



WESTERN ELECTRICIAN. September 3, li

REYNOLDS' IM PROVED CORLISS.
THE IDEAL ENGINE FOR ELECTRIC LIGHT WORK.

UnEqualEd far ClnsG REgulatinn

ECONOMY OF FUEL.

Write for our Catalogue and Circular

giving List of Users.

-SOLE BUILDERS-

We refer to the following electric 1 Ight plants now using the Reynolda' Corliss:

Brush Electric Light and Power Co.. Cleveland, O.
Edison ElGcn«4c Light and Power Co., Kockford, 111.

Syracuse Electric Light Co., Syracuse, N. Y.
Louisiana Electric Light and Power Co., New Orleans, La., three engines.
Badger lUumlDatIng Co., Milwaukee, Wis., two engines.
West Side Power Co.. Minneapolis. Minn., four engines.
Louisville Electric Light Co., Louisville, Ky.
La Crosse Brusli Electric Light and Power Co., La CroBse. Wis.
C, M. & St. P. R. R., Milwaukee, "Wis.

Mfnomlnee Mining Co., Iron Mountain. Mich.
West Hotel, Minneapolis, Minn.
Flankinton House, Milwaukee. Wis.
N. W. Mutual Life Insurance Co., Milwaukee, Wis.
J V.Farwell & Co., Chicago, HI.
Chas. H. Slack, Chicago, 111.

Mandel Brothers, Chicago, 111.

C. Boetcher, Leadville, Col.

Omaha Thomson Houston Electric Light Co., Omaha, Neb.
Thomson-Houston Electric Co., Racine. Wis.
Sioux Falls Electric Light and Power Co., Sioux Falls, Dakota.
Electric and Water Supply Co., Nelllsvllle, Wis

EDW. P. ALLIS & CO., Reliance Works, Milwaukee. Wis.
CHICAGO BRANCH: 48 South Canal Street.

Forest City Electric Works,
MANUFACTURERS OF

Cleveland's Electric Light Cut-outs,

GANG SWITCHES, FROM 5 TO 40 AMPORES. XsJ^^

Quick Make and Break Uncontrolled by the Handle.

Correspondence Solicited with Electric Light Companies.

W. B. CLEVELAND, proprietor.

26 S. Water Street, CLEVELAND, O.

FAHADAY CAHBON COMPANY, LIMITED
CAPAClT^iT, 1,000,000 CAR^BOIVS MONTHLY,

QUALITY guaranteed: EQUAL TO ANY IN THE MARKET.

LOW PRICE LIBERAL DISCOUNT ON LARGE ORDERS. CORRESPONDENCE SOLICITED.

PIXXSBXJRaH, PJL.

NEW * YORK ^ SAFETY ^ STEAM ^ POWER ^ CO.
BUTLDERS OF HIGH GRADE BELF-CONTAINKD

AUTOMATIC

Qjt - Off E^Qt^ipes,

SPEOTALLT ADAPTED FOR RITNNING
'

ILECTRIC « ItlGHTS

And other duty requiring close

regulation of speed.

ADVANTAGES

:

Great sirength without excessive weight

Small space required.

Simplicity of construction.

Accessibility of all parti

ESTIMATES CHEERFULLY FURNISHEr

TVestern Office and Warerooms:

« 64 8c 66 i. iAN/lL iX

^ CHICAGO., ILLS.

WM. A. HAMMETT, Mgi
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PAYNE AUTOMATIC ENGINE.
B. W. PAYNE &. SONS, Manufacturers, Elmira, New York.

BUILDERS OF

Single Valve and Corliss Valve

ENGINES.

SELF CONTAINED AND SINGLE CRANK

ENGINES

Spcially Aflaptei for Electric Liiltini.

WESTERN DEPARTMENT:

No. 10 8. Canal St.

CHICAGO.

H. S. WALKER, manager.

TELEPHONE 4024.

rf- *
> «

f{\ufn\T)ous

....Jillliiijiltiu!

ACTUAL SIZE OF LAMP AND HOLDER (Size No. I,) FOR LAMPS 65 to lOO V. 1 6 C. P.

Ip(;a9de8ee9t.

We do not manufacture Dynamos or deal
in them, nor do we erect or maintain any-
electric plants whatever. Our business is

solely the manufacture of LAIVIPS (or Lumi-
noids) with our own Fitting-s, under our own
patents and devices for any system or pur-
pose of any voltag-e, size or candle power (on
hand or made to order). We solicit the pat-
ronage of Electric Light Co. 's and large users.

CORRESPONDENCE REQUESTED.
CATALOGUES ON APPLICATION.

VITRITE & LUMINOID CO., 182 Fulton St., New York.

^%fD BN *^

Containing Paillard's Patent Non-Magnetic Compensation

Balance and Hair Spring, which are absolutely exempt from

nagnetism and will not rust or corrode. Every watch is a

ine timekeeper and accurately adjusted to temperature. As
hese non-magnetic qualities are in the works, they require

10 shield or other protection.

Ask your jeweler for them. Send for Catalogue.

q(^9<^ua )Nloi>-/T\a(5i><^tic: U/atel;i Qp., I^'d.

177 and 179 Broadway, NEW YORK.

Central
Electric

M. T. GREENE, President.

GEO. A. McKINLOCK. Treas

WM. H. McKINLOCK, Secy.

Company,
38 and 40 La Salle Street, Chicago.

^A/^1RE.
MAGNET ]

OFFICE
ANNUNCIATOR
UNDERWRITEFvS
LINE
BARE COPPER j

ELECTItIC BELLS,
BUIiGLA.It ALAK,]VIS,

HOTEL A]V]>fXJIVCIA.TOItS.
PRICES ON APPLICATION.

The Globe Electric Comp'y,
Wholesale JIanufaclurers of Every Description

of Apparatus for

TELEPHONE COMPAN ES,

Switch-Boards, Switches,

Annunciators and Bell Supplies a Specialty.

The dobs House and Cole Drop Annunciators

Which are of the Best Material and "Workman-
ship, are Perfect In Action, Simple in Construc-

tion. Elegant in Design, and Low in Cost. In

addition they possess many other important ad-

vantages which are wanting in other Annuncia-
tors.

4 Indicators.
.. 16 00

.. 20 00

.. 2-i 00
,. 3fl 00
,. 36 00

.. 44 00

., 57 00

40 Indicators.$ 74 00

90
100

92 00
. 106 00
. 121 00
. 132 00
. 145 00
. 155 00

With Alarm $3.00 Extra. Subject—

THE SLOBE ELEGTRI6 GOMPANY,
CLEVELAND, OHIO, U. S. A.
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Patterson Weather-Proof Electric Light Wire,

¥1^® l3®?t Pipe aod V/eatl^sp-eppoof Eleetpi<^ ^'flZ^ Wip© iiQ tt^® Ola^l^et.

The price is not greatly in excess 01 that for the ordinary UNDERWRITERS' ELECTRIC LIGHT W^IRE.

Send for price list of this wire.

CHICAGO. NEW YORK. LONDON. ANTWERP.

DETROIT ELECTRICAL WORKS^
MANUFACTURERS OF

Fleetrie ^dpplie5

INCLUDING

Medical Batteries, Skeleton, Iron and Box
Bells, Burglar Alarms, Hotel and House
Annunciators, Fire Alarm Boxes, Pins

and Brackets, Insulated, Magnet,Tele-

phone and Electric Light Wire.

BUILDERS OF

pisher's Qlectric ||)otors,

AND ALL APPLIANCES FOR CITY AND SUBURBAN

ELECTRIC RJLIL-WTJLYS.

General Offices and Works, DETROIT, MICHIGAN.

points.

Economy of Power.

Durability of Lamps.

No Discoloration of

Globes.

Precision of measur-

ing Instruments.

Greater Simplicity.

Less wire per lamp.

IN SHORT,

the most for the

least money.

The St^llman.

<*^ oj^A-<.aX>^r*<y A*^A.4...tjj O-cJ-. f^t FS-^ ^*y -^^^-^r^^

cLa^UmJ Au..ptr>x. XZLi^c4^ ^3i-^^j«-^*-tZt/ty. ^"Aajla^ 'Kajo

/A-< Aa^oA^ A'<-i,<'4C4^iA...4^t-cCCcf C4H^^ X*./<^^ -•^Xa**'

a^4>o j -iLu -tx^LA-^ xUi-i/^ -oc^^-cX/^ Coax -c^ ffi*^

Of Ot^CfUA, t*'^xXy <Xa.clJU A.<A.C'~^ JiM^yLL^^oMt

ym.

5i?e iJi^it^d 5tat^s El^ctriq I ii^t^tip^ Co.
Address; c. C. WARREN, Manager Western Department, 2f6 La Salle St., Chicago.
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Warner Testing Battery.

This is a new form of constant current battery

made by the Western Electric company, and is

specially designed for testing purposes It is

compact and light, yet of substantial construc-
tion, and is particularly suited to the use of line

inspectors on either electric light, telegraph or

telephone circuits. The cells are of such form
as to entirely prevent local action and with ordi-

nary care and usage do not require frequent re-

newal. The battery principally u.sed hitherto

has been the chloride of silver cell. The War-
ner battery was designed to furnish something as

efficient and reliable as the chloride of silver cell

while being at the same time less expensive and
less liable to difficulty on account of short cir-

cuit.

Chicago Arc Light Station.

After the Chicago Arc Light & Power com-
pany of Chicago had acquired by purchase nine

independent electric light stations, it determined
to consolidate as many of these stations as possi-

ble in one. The Central Manufacturing
block, at the corner of Washington and
Market streets, was secured, and the

work of renovating and converting it

into a modern electric light station is

now nearly enough completed to enable
the Western Electrician to give an
idea of the equipment of the plant. The
basement and the larger part of the

third floor are devoted to steam plant

and electric light plant and offices re-

spectively.

The basement gives ample room for

the steam plant. When that plant is

entirely complete it will consist of thir-

teen boilers of Otis steel, four of which
will be 66"x 18 ft., four 66''x 14 ft., and
five 66"x 16 ft., the different lengths of

the boilers having been determined by
the space at command in the different

divisions of the basement. '1

The storage capacity for coal is in

keeping with the rest of the plant, being
25 ft. wide by 148 ft. long. In a room
in the basement 35 ft. by 53 ft. will be
placed the pumps. There will be one
Corliss engine of 120 horse-power that j

will supply power to the other tenants of

the building, and also an engine near it

for running the elevator. The room for

the electric light engines is 98 ft. by 29
ft., and will contain three Williams'
compound condensing engines of 500
horse-power each, one Buckeye engine of 125
horse-power, and a small engine for running an-
other elevator. An adjoining room will be de-
voted to one or two Buckeye engines when they
are needed. The condensers will also be placed
in the engine room. Masons are at present put-
ting the finishing touches to a huge brick chim-
ney, six feet and six inches internal diameter,
and 126 feet high. This will give plenty of

chimney capacity for the boilers now in and to

be put in before winter. Another chimney of

like dimensions will probably be erected next
spring.

The dynamo room on the third floor is very
pleasantly located. Light and ventilation are
provided from the east side which overlooks the
roof of the engine room, and from the west side
which is next the river. It is free from dust from
either side, and all in all will make a model
dynamo room.

Accordingto the plans devised to meet present
wants there will be two main shafts in this room
which will be belted to two of the three compound
condensing engines in the basement. There will

be one short shaft provided with clutches and
connected with the third engine in the basement.
This engine will be held in reserve, and by
throwing the clutches into play, either of the
main shafts can be engaged. This room will

accomodate twenty-five 50-Iight Thomson-Hous-
ton dynamos. The pulleys on the main shaft
will be the well-known Dodge wood split pulleys.

The company believes itself the first to adopt in

an electric light station a system of rope trans-
mission. At present power is supplied to a sin-

gle dynamo by this system, and the experiment
so far has been very successful. About 1,200
feet of 5/g inch manila rope, specially prepared,
is run in six strands over pulleys from engine to

shaft, making one right-angle turn. Provision
has been made by a suitable device to keep the
rope stretched, and there is no slackness of belt

or belt slip to contend with. It is probable that

DIRECTIONS
r R

WARNER TEST/KB BATTERY

iJ .

y
four more systems of rope transmission will be
put in place before the station is entirely com-
pleted. Other rooms, one to the south and the

other east of the main dynamo room are at

present devoted to storage of supplies and a re-

pair shop respectively. The idea has been to fit

the station for present and prospective require-

ments in the near future. If the business of the

company warrants it, and there is every reason to

believe that it will, the supply room will be con-

verted into a dynamo room, and the whole floor

will then be capable of accommodating fifty 50-

light dynamos. If still more room is required

for dynamos, the space devoted to the offices of

Superintendent Gushing and his assistants, now
at the north end of this floor, will be taken, and
the offices removed to another place.

The plans for the electrical equipment of the

station have not been completed, and it is possi-

ble to give only a general idea of this feature of

the station. A switch-board will be provided on
which it will be possible to plug in any circuit

desired. The circuits will be carried out of the
building in lead-covered cables. This depart-
ment is in charge of Electrician A.H.Brown,
who has just returned from an extended eastern
trip, devoted in a large measure to investigating
the best methods of construction of central
stations.

The company is now burning from its various
stations 1,100 arc lights. Its new station will be
a model one, and there seems no doubt, from its

steadily increasing business, that it will be forced
to carry into effect the plans for enlargement so
briefly outlined.

Electric Lighting from Car Wheels.
Geo. M. Pullman explains the method pro-

posed to light Pullman cars by electricity, gen-
erated by the revolutions of the wheels, in the
following manner: " We take the motor power
from the car axle and have it run to a clutch
device. A belt is driven by a pulley on the axle,

and runs to this clutch device, the
object of which is to run the dynamo in

I

the same direction all the time when the
I cars require lighting. When the train

is in motion we will get the light direct

from the dynamo. At the same time a

certain amount of electricity is passing
into the storage battery. The secondary
battery is to light the train when the

wheels cease their revolution and the

cars are standing in the depot. Each
car will have a separate plant, so that a

car can be disconnected and attached to

any train desired. The dynamo will be
set in a box and made fast under the car,

swinging about sixteen inches above the

track. A thirty-light incandescent ma-
chine can be used, thirty-six inches m
length by twelve inches high. Any
automatic dynamo can be utilized. Wires
from the dynamo will be run up to the

lamps through an automatic cut-off.

When approaching a station, and the

motor force decreases with the slacken-

ing of the train, the cut-off acts auto-

matically to throw in circuit the current

from the secondary battery. When the

^ train starts again, and reaches its normal
fr speed, the secondary current is shut off.

When the secondary battery is sufficient-

ly charged, a friction clutch on the axle

may be used, by which the whole dyna-

mo system may be rendered inoperative.

When a car reaches the end of the route,

and is obliged to stand still for several hours, a

lever, which the porter can operate, throws the

dynamo out of service."

A special dispatch from Boston of recent date,

says that the Erie Telephone company has

settled its difi'erences with the Bell company
with respect to the northwestern territory of the

former. The arrangement is a perpetual contract

for the northwestern division on the basis of a

30 per cent, interest in that section by the Bell

company, upon which it waives all participation

in dividends until Jan. i, 1890. This is consid-

ered a very favorable contract foi" the Erie com-
pany. The net earnings of the Erie for the

quarter ending June 30 were $48,512, or at the

rate of $194,050 per year, the northwestern pro-

portion of which is about $50,000, 30 per cent, of

which is $75,000.
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Synchronous Multiplex Telegraphy,

The report of the special committee of the

Franlclin institute, appointed to investigate the

protest of Poul La Cour against an award of the

Elliott Cresson medai to Patrick B. Delany for

his synchronous multiplex telegraph system, has

just been made public. Poul La Cour entered

the protest that he had himself invented the sys-

tem, and had taken out patents on it in other

countries, but had disposed of his right to do so

in the United States, and that his patents ante-

dated those granted to Delany.

As may be inferred, the protest re-opened the

matter, and the committee went over the whole
ground again to see if additional facts could be

found to change the opinion of the special com-
mittee appointed in 1884, upon whose report the

award to Delany was made.
" The ground taken by the committee, ap-

pointed in 18S4, was that La Cour was the in-

ventor of the phonic wheel, upon which, as a

basis, Delany founded his system of multiplex

telegraphy. The institute accepted that view,

and, at the suggestion of one of its members,
awarded the Scott Legacy medal to La Cour for

that invention. No credit was given La Cour for

any device to produce synchronism between two
phonic wheels, because the committee was per-

fectly well aware that not even approximate syn-

chronism had been or could be produced by his ap-

paratus ; that after long and unwearied efforts by
the most competent experts in America, his

method, as described in his patent, was found to

be impracticable ; also, that La Cour himself,

who came to this country, in 1881, to demon-
strate the efficiency of his apparatus to the parties

to whom he sold his rights in the phonic wheel,

failed utterly to produce synchronism by his de-

vice.

"In the report of the committee of 1884, the

fact was emphasized that the essential feature of

Delany's system was its practically perfect syn-

chronism, and that without this, multiplex teleg-

raphy, by means of the phonic wheel, would be

impossible ; with it many other methods of

telegraphy were possible, including autographic

writing.
" La Cour saw that the phonic wheel could be

made a valuable factor in a multiplex telegraphic

system, if he could only produce synchronism
between the two wheels. If the specifications in

his patents, issued prior to the patents of Delany,

do not describe a practicable way to do this, then

he has no claim to be the inventor of a synchron-

ous system. It is a general principle, well estab-

lished in regard to patents, that the description

shall be so plain that a person, skilled in the art

pertaining thereto, will be able to accomplish the

same results as are claimed for the apparatus by
the inventor. Now, the proof- is abundant that

neither by La Cour's system, invented, as he says,

in 1S81, and which he claims is the same as De-
lany's, nor by his ' improved plan,' of October
7th, 1882, has an)' American electrician been able

to produce a movement of the two wheels which
approximates synchronism so nearly that multi-

plex telegraphy can be accomplished by it."

The claim was made by La Cour that two cir-

cuits over one wire were successfully worked in

opposite directions by means of his synchronism,

based upon his phonic wheel, between Fredericia

and Nyborg, Derynark, a distance of forty miles,

in June, 18S0. The committee carefully investi-

gated this claim, and came to the conclusion that

there was no synchronism, or even approximate
synchronism.
The subject of La Cour's later patents, ante-

dating those of Delany, next receive considera-

tion in the committee's report, and here again

they found La Cour's claim of synchronism un-

substantiated. In fact, quoting from the report,
" it is hardly necessary to say that this is not syn-

chronism. The wheels are compelled to be out
of synchronism all the time. It is not even close

enough to be approximate synchronism, and it

would be impossible to use such a system even
for duplexing a line, to say nothing of creating a
greater number of circuits."

In concluding their report, the committee state

that in their opinion full justice was done La
Cour in the award to him of the Scott Legacy
medal and premium for the invention of the
phonic wheel, but that to Delany belongs the
credit of inventing and perfecting a highly suc-

cessful synchronous system of multiplex teleg-

raphy, based upon the phonic wheel, and that,

therefore, they find no substantial reason for re-

voking the award of the Elliott Cresson medal

to Delany.

Type Setting by Telegraph

At the American exhibition in London, the

Thome Machine companj', of Hartford, Conn.,

show a very ingenious type setting and distribu-

ting machine. There are two cylinders, mounted
vertically one above the other with the same
axis. The upper one is the distributing cylinder,

and the lower one the setting cylinder. The
types before distribution are arranged in vertical

channels in the upper cylinder, where they rest

upon their sides. The distributing cylinder

revolves with an intermittent motion, thereby

causing its channels at each step to coincide with

and rest directly over similar channels in the

setting cylinder, which remains stationary.

Ordinary fonts of type are used, but each charac-

ter has distinctively arranged notches, with which

correspond wards at the upper end of each chan-

nel in the setting cylinder, so that a type of a

given character can only fall into its own proper

groove in the latter; in these grooves the t)-pes

rest on a bottom plate. The t3'pes in the dis-

tributing cylinder are in the order they come
from the forms, but by the step-like motion of

the cylinder and the action of the wards in the

channels of the setting cylinder the types are

automatically sorted, so that each channel of the

stationary cylinder contains only types of the

same kind. Composing is effected from a key-

board—like that of a type writer on a somewhat
larger scale. By the depression of any key,

through an arrangement of levers and rods, the

lowest type in the corresponding groove of the

composing cylinder is pushed radially outwards
on to a very rapidly revolving disc, which carries

it to an opening in the stationary guard sur-

rounding the disk and delivers it upon a moving
belt, on which the types are carried in their pro-

per order to a revolving lifter, which raises them
in succession into a long setting stick in front of

the operator, terminating in a justifying stick at

the upper end of an inclined channel or galley.

In justifying, a section of the composed line of

type is drawn to the mouth of the justifying

stick, and is justified with spaces taken from a

case containing channels for the different spaces
and the hyphen, the lowest of which are pushed
partially out by ejectors worked from a treadle.

The lines are then made up into columns and
pages in the usual manner. The lines of type

when no longer required for printing can be
inserted in the grooves of the distributing cylin-

der from a special galley by means of a slide

with which a whole line at a time is pushed bod-
ily into a groove. It is claimed that this machine
will distribute and set at the rate of 12,000 ems
per hour, doing with two men and a boy the

work of six men working in the ordinary way.
Considering the purpose for which the machine
is intended, the construction is simple, and there

appears to be no difficulty or hitch in the working.
It.should be remarked that by manipulating the

keys in one direction only several may be touched
simultaneously, without risk of the characters be-

coming transposed ; in working the opposite
way each key must be touched separately. The
machine is driven from an overhead shaft by two
small belts, very little power being required.

One belt transmits motion to the revolving disk

below the type setting cylinder and to the type
lifter, while the other belt, by means of a tight-

ening pulley and ratchet gear, produces the step

by step motion of the distributing cylinder. The
company intend to apply this machine at certain

newspaper offices connected with the central

office by telegraphic wires, so as to act as a re-

ceiver for press messages which are now recorded
by private printing telegraphs. In this case all

the key boards would be operated from a tele-

graphic instrument at the central station, and each
of the newspaper offices at which the machine is

established would receive automatically not only
the messages, so to speak, but also the composi-
tion itself, ready for printing. The scheme is an
ambitious one, and amounts to nothing less than
type setting by telegraph, there being only one
operator at the head office for any number of

machines, which may be distributed throughout

the country. Whether this comprehensive scheme
will be practicable experience alone can prove.

One of the objections is of course that the speed

with which the type setter can work is very much
less than that at which ordinary messages can be
telegraphed, while the absence of editorial super-

vision in the arrangement and wording of news
would be inconvenient.

Traveling Platform for Exhibitions.

At a recent meeting of the French Architect-

ural society, M. Eugene Henard read a paper

describing his proposed system of inter-com-

munication for large exhibitions, with special

reference to that of 1889 He proposes to lay

down a railway line of standard gauge in a trench

passing with easy ounces through the principal

avenues of the exhibition and returning upon
itself, the whole forming an endless railway, on

which will be run a close coupled train of trucks

equal in length with the line. The tracks are to

carry platforms a few inches above the level of

the exhibition floor, the joint between platform

and floor being protected by an angle iron and
leather or india-rubber band. Power will be

supplied to the endless train by electro motor
carriages, one of these being estimated for every

ten trucks. The current required for the motors

will be supplied from various dynamos along th.e

line, and will be controlled from a central sta-

tion. The speed of the train is fixed at three

miles an hour, in order that it may be possible to

step on or off the traveling platform whilst the

latter is in motion ; but to provide for timid or

infirm people, the inventor proposes to arrest the

train every minute for fifteen seconds. In order

to insure the safety of this traffic signalmen will

be stationed in boxes along the line at distances

of about 45 yards, and each signalman has the

power of stopping the train or preventing its

being started from the central station, should he

deem this necessary. For this purpose there is

an independent signal line passing through all

the cabins in series, where there will be provided

switches which can be opened by the signalman.

Ordinarily these switches are closed, and a pow-
erful battery current is kept continually circu-

lating in this line. At the central station there

is an electro-magnet energized by this continuous

current, and the armature of the magnet when
attracted is arranged to hold out of action a

trigger gear. However, should the signal current

be broken at any point by one of the signalmen

opening the switch, the armature of the controlling

magnet drops, releasing the trigger, which in its

turn lets go a weight, and this breaks the main
working current. The man in charge of the

train at the central station is therefore only able

to start the train or to keep it in motion if all the

switchmen in the cabins keep their contacts

closed. Speed indicators and regulating appa-

ratus for maintaining the speed of three miles

during each minute's run are fixed on each of

the electric locomotives ; but it seems doubtful

whether it will be possible to stop and start a

train of this enormous length and corresponding

weight every minute without great loss of power
and excessive strain on the electric machinery.

Seats are to be provided on the traveling plat-

form, for which a charge will be made.

The Australian Cable.

The British minister of railways, from Lon-

don recently cabled to Ottawa in regard to

the proposed Australian cable: "The Pacific

cable question stands as follows: Sanford Flem-

ing proposed that the imperial and colonial gov-

ernments subsidize a new cable from Vancouver.

The imperial government intimated that they

could not by subsidy become parties to a concern

which must compete with existing independent

concerns. The Australian government thereupon

declared that they could not subsidize the cable

unless the imperial government co-operated.

There is a suggestion now before the Australian

and imperial governments for a joint govern-

ment purchase of the Eastern telegraph and

other systems and the joint construction of a

Pacific cable, thus creating a system of govern-

ment cables throughout the empire. It is calcu-

lated that an annual payment of .^{^50,000, made
up of contributions from each colony interested,

including Sarada, would suffice."

i
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Erection, Operation and Principles of
Steam Engines.'

A piston valve is not necessary to tlie single

valve system of automatic regulation. It lias

been adopted by most builders of that class of

engine on account of its freedom of movement,
(bemg perfectly balanced,) and on account of its

simplicity of construction. The objection to the

ordinary piston valve is its leakage.

The Ball engine, for one, does not use a piston

valve, but a flat valve, nearly balanced, and with

double openings both for steam and exhaust.

Figure i is a horizontal section through cylinder

and valve. It will be seen that the valve faces

are horizontal, and the steam and e.xhaust ports

arranged very much like the ordinary steam and
exhaust ports of slide valve engines. There are

two seats and sets of ports however, just equal

and opposite each other, forming a part of the

cylinder casting. Between these seats works the

valve as shown in figure 3. A view of the

valve itself is given in figure 2. It consists of

two flat valves placed with their backs toward
each other, and having on their backs circular

sleeves nicely fitted to each other (one within the

other) the inside sleeves being provided with
packing rings to maintain a steam tight joint.

It will be seen that each half of the valve is

allowed to adjust itself to its seat and the area of

An Electrical Device for Controlling
Trains.

A Chicago inventor describes a plan by which
train-dispatchers can secure absolute control of
railway trains between stations, or, in fact, at any
point along the road without the concurrence or
even knowledge of the engineer,

'I'he main part of the system consists of a

Fig. I.

the sleeves connecting the two halves is the

measure of pressure on these valves to hold them
in contact with their faces.

The valve is not, therefore, a balanced valve,

but relieved of much of the stress that would
come on a plain single unbalanced valve. It is

a light pressure valve.

Right here I should like to suggest that all

valves should come under the classifications

which are in accordance with the proportionate

balanced to unbalanced area of entire valve.

Thus it miglii be said of them that they are

full balance, 7/^ balance, ^ balance, i^ bal-

ance, y^ balance, and so on. The steam en-

ters within the valve and exhausts into the

steam chest, and is thence conveyed into the

air or condenser from the lower opening, fig.

3. This valve is self-adjusting and runs with

alight pull. The admission and release are

rapid; the valve should be very durable and
keep tight. There is not a good separation of

live steam from exhaust steam, however.

Figure 4 is a view of the governor, which
acts directly on the valve through its eccen-

tric.

The leading feature of this governor is that

it is influenced, not only by centrifugal and
centripetal forces, but by the " pull of the

belt " also. As will be seen, the governor is

within and made a part of the belt wheel
itself, and the construction is such that the

resistance offered by the belt has a centripetal

effect upon the governor weights—tending to

pull them in toward the center of shaft. This
construction allows the governor to " weigh
the load." It may be so adjusted that the

engine will run faster under load than without it,

or just the same speed. The difficulty, when it

occurs from this governor, is on account of fric-

tion and inertia. It will be seen that while

variations in load are well provided for, there is

no like provision for varying steam pressures.

I From a Treatise on Leading Engines, by Ed. F. Williams.

Fig. 2.

cast-iron box three feet long and four inches
wide. These boxes are the same height as the
rails, and are placed in the center of the track at

intervals of about a mile apart on a straight road
and at less intervals on a crooked road. When
there are numerous grades a box may be placed
on every summit. They are bolted to the ties.

Inside the box is a flat steel spring with a hook
on the under side, which holds it down. This
hook is released by the train-dispatcher by an

electric appliance very similar to the fire-

alarm system in cities, where the horses are
released and other machinery set in motion
at a stroke. The electric wire will com-
municate direct with the train-dispatcher's

office by means of the ordinary telegraph
poles. When the spring is released, it

forms an obstruction which is met by a
device to be placed beneath every locomo-
tive between the truck wheels. It consists

of a bell crank with a small wheel at the

^ extremity, so constructed that when it

meets the spring a motion is created which-

is transmitted to the cab of the engine.
This motion can be utilized either to set

the air-brakes or to ring the bell. In either

case the engineer has received warning of

danger and stops his train.

Attached to the telegraph pole which con-
veys the wire from each spring is a box simi-

lar in appearance to fire-alarm boxes. The same
touch that releases the spring also releases a

target and ignites a fuse, which lights a ball of

red fire and throws out minor balls at intervals,

after the fashion of a Roman candle. Both
these signals are to attract the engineer's notice,

and there should be no portion of the road where
one or the other could not be seen by the engi-

neer whose train is in danger. These boxes are

train number 2 has left the next station and will

meet number i on the same track. He imme-
diately releases all the springs between the two
stations, and the same electric spark sets the two
other danger signals in operation. The train-

dispatcher waits for developments. One of the
keys on his board soon drops, showing that train
number i has stopped and the engineer is sig-
naling from box 200. Another key drops and
train number 2 is signaling from box 202. The
dispatcher calculates which of the two is nearest
to a siding, and signals back for that train to

back up. Both trains have been controlled on a
single track and a collision is averted.
The alarm boxes will form a complete system

of railroad patrol. Section men, being provided
with keys, can send a warning signal when they
discover a settled bridge, a washout, a tree on
the track, or any other obstructions. If a train

is derailed or breaks down from any cause, the
conductor will signal from the nearest box, and
thus avoid the possibility of a collision in the
rear. If another section is running behind and
has left the last station, the dispatcher releases
the springs and danger signals. These boxes
can also be used by superintendents or road-
masters for special instructions when they are
out on tlie line. •

Discharge of Electricity through Cases.
Professor Schuster, F. R. S., has made an im-

all provided with keys to be in possession of

every employe, and by means of them immediate

communication can be had with the train-dis-

patcher's office. The latter will contain a key-

board like a hotel annunciator, and the drop of

a key will show the box on the line where the

signal is from.

Suppose a train-dispatcher lets train number i

leave a station by mistake and. discovers that

Fig. 3.

portant contribution to electrical literature in

regard to the phenomena of the discharge of

electricity through gases. The paper was read
before the Royal society of England. The
principal result established by his researches,

deduces London Electrician, is the '^following:

" A steady current of electricity can be obtained

in air from electrodes at the ordinary temperature
which are at a difference of potential of one-

quarter of a volt only (and probably less); pro-

vided that an independent current is maintained

in the same closed vessel." In other words,

while a continuous discharge is passing through
a vacuum tube the gas acquires the property

of conducting crossways under an E. M. F.,

which, says the author, " I believe to be
indefinitely small, but which the sensitiveness

of the galvanometer I was using has prevented

me from tracing with certainty below a quar-

ter of a volt." He then shows that this leads

to the important conclusion that " there cannot

be a finite difference of potential between a

gas and a metal in contact greater than that

amount." This conclusion has generally been
tacitly assum.ed in discussions of contact po-

tential, and it is therefore the more satisfactory

to obtain an experimental proof of its correct-

ness. Professor Schuster accounts for the

observed facts upon the following theory:
" If the two atoms of a gas making up the

molecule are charged by opposite electricities,

but are held together in addition by molecular^

forces, a finite force is required to overcome
the latter. But as soon as that force is over-

come and the atoms themselves are set free to

diffuse and constitute a current, these atoms
will be able to follow any electro-motive force

which we may apply. If, then, we have auxil-

iary electrodes, these electrodes will establish

their electric field, which we can never screen off

completely from any other part of the vessel ex-

cept by closed surfaces. The atoms, with their

positive and negative charges, will diffuse across

to the auxiliary electrodes and give off their

electricity to them. No finite difference of poten-

tial is required in. the auxihary electrodes, be-

cause even if there is work done in making an
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atom interchange its positive for negative elec-

tricity, that work is undone again at the other

pole, where atoms of a similar kind interchange

negative for positive electricity."

Origin of the Edison Dynamo.

Amos J. Cumraings, editor of the Evening

Sun, of New York, tells an interesting story of

the circumstances that originated in Edison's

mind the idea of his dynamo. The storv was
recalled to the narrator by the fact that Edison's

paper on the pyro-magnetic motor—substan-

tially reproduced in the last number of the

Western Electrician—was read before the

American Association for the Advancement of

Science, by Professor George F. Barker. Edison
dislikes to make public addresses and therefore

asked his friend to read the paper for him.

Professor Barker and Edison have been great

chums for many years. The professor, though
saturated with chemical lore, and all investigator

and writer upon chemistry who stands in the

front rank of students, is one of the jolliest of

men. He doesn't look like a man who spends

hours every day and night in a laboratory, reduc-

ing solids to vapors, and condensing vapors to

solids, staining his fingers with acids, holding his

nose to escape intolerable odors that he creates,

and a master of all the curious symbols of the

science as well as the maker of some of them.

Away back in 1879 the professor and Edison be-

came acquainted, and the acquaintance devel-

oped into the closest intimacy. To the professor

Edison was a marvel. That a young man, bred

only in a telegraph office, and earning a living at

the key, should have not only mastered almost

all the learning of the chemists without instruc-

tion seemed to Professor Barker almost incredi-

ble, more astonishing than Edison's genius for

adapting his knowledge to practical purposes. "I

can teach him nothing; he teaches me," said the

professor once to the writer. This was not true.

To Barker, Edison appealed always when in

doubt, and no scientific mannerisms did either

assume. In shirt sleeves, Edison with a quid of

fine cut bulging his cheeks, and Barker, his face

smeared with chemicals and his fingers of pris-

matic hues from contact with his acids and alka-

loids, these two men of science would spend the

hours at night till dawn came, talking in very

colloquial and emphatic English. Sometimes
they spent the night in Edison's wonderful work-
shop at Menlo Park and sometimes at the pro-

fessor's laboratory in Philadelphia.

In the summer of 1879 Professor Barker was
invited by the Wallace Brothers of Ansonia, Conn.,

to visit their manufactory and witness a large

dynamo when put in operation. The machine
was to be set running on Sunday. Barker asked
if he could invite his friend Edison to come with

him, and the Messrs. Wallace were delighted to

have the famous genius with them. At that time
Edison was known only as an expert electrician,

and though his stock exchange ticker, his tele-

phone, and one or two other inventions of that

nature, had given him a great, and to him, valu-

able reputation with capitalists, it was with the

phonograph, which was merely a curious toy,

that he gained his remarkably popular reputa-

tion.

The electric light at that time was something
that he had thought about, and he had deter-

mined to turn his attention to it at some future

time.

Jammed into one of the little corner seats of

the railroad car, a seat designed but for one,

Edison and Professor Barker started for their

visit, and there the writer^ound them. Edison
wore a little half cotton sack coat, and Barker a

black alpaca. Slouch hats half hid the faces of

each of them. Edison declared that Barker,
with his white choker, looked like a minister

going to preach over Sunday.
"But he ain't," says Edison, "are you, pro-

fessor? Some folks would say you are going to

break it."

Then Professor Barker, casting his eyes on
Edison's unfc>lacked boots, remarked that no one
would make the mistake of supposing that Edi-
son was going to church.

" Though, perhaps, a good many think such
e.xperience would be good for him," he adds.

Thus jesting, as merry as schoolboys on a

lark, these scientists made their trip, and they

were going where Edison got his first valuable

hints about the divisibility of the electrical cur-

rent, and where Barker was to stand with the

scientist's ecstacy and watch the mastery of men
over the elements.

All of that Sunday Edison was very grave.

He stood watching the revolutions of the great

wheel, sometimes speaking not a word for hours,

and Mr. Wallace afterward said Edison's face

was a more remarkable thing for him to look at

than the machine.
At dark Edison simply said to the professor

that he had that day, he believed, obtained the

suggestion that would develop the perfect elec-

tric light. He said but a few words. Barker
understood. He said afterward that he knew
that the remarkable man was on the eve of an-

other invention which would be more striking

than the telephone or ticker or quadruplex.

Edison set about the work at once of devel-

oping the electric light, and giving up all other

business except that which his contracts required

him to do, he figured out that in five years' time

he would develop the perfect and divisible elec-

tric light. He did it in three. He could have
done it in one, perhaps less, had he found the

perfect carbon point.

The Edison electric light was invented on
that Sunday in America.

The Isle of May Lighthouse Installation.

Before the British Institution of Mechanical
Engineers on the 3rd ult., David A. Stevenson
described the installation of the electric light in

the lighthouse on the Isle of May. Said he :

" Messrs. Stevenson, the engineers who had this

project in hand, intended at first to use a com-
pound wound Victoria dynamo, as manufactured
by the Brush company, and giving a continuous
current of 100 amperes at 70 volts for one auto-

matic-feed arc lamp of 30,000 c.p. The Brush
company were unable, hoivever, to meet Messrs,

Stevenson's wishes in the time given, and re-

course was had to the alternating machines of

De Meritens, two of which are now erected. On
closed circuit each machine yields about 220
amperes at a tension of 40 volts, this represent-

ing an electrical energy of some 8,Soo watts or

1 1.7 horse power in the external circuit. The
engines employed to drive these generators are

two in number, consisting of a pair of horizontal

surface condensing engines, each with two cylin-

ders 9 inch diameter and iS inch stroke. They
run at 140 revolutions per minute, and indicate

17.7 horse power each with 40 pounds steam
pressure and 11 pounds vacuum. Single in

place of compound engines were used, because
they are less complicated and better suited for

the less skilled attendance of ordinary light

keepers. Steam is supplied from two Cornish
boilers, one being in use whilst the other is held
in reserve. They are both 20 feet long and 5
feet 6 inches diameter, with one furnace flue 3
feet diameter, 8 feet long, and six Galloway
water tubes. The working pressure is 40
pounds. The coal consumption averages one
cwt. per hour of lighting, which includes banking
the fires during the day. The current is con-
veyed from the dynamo room to the lantern by
means of copper rods i inch diameter, covered
with a double waterproof wrapper. They are
made in 14 feet lengths, the total distance being
880 feet. Three lamps of the Serrin-Berjot type
are fixed in the lantern, one in use and two
spare. The carbons employed have a diameter
of 40 mm. or 1.6 inch ; but 2 inches (50 mm.)
carbons can be used when both machines are
running. They have a graphite core, and are
made by Siemens. Including waste, the con-
sumption is at the rate of two inches per hour,
and the power of the arc is about 15,000 candles
when one machine is running. The dioptric
apparatus designed by Messrs. Stevenson, and
made by Messrs. Chance, of Birmingham, is of a
novel description; the condensing principle being
carried much further than previously. A three-

wick paraffin oil lamp is kept trimmed and
ready for use in case of an accident happening
to the electric machinery. The total cost of the
installation may be taken at about ;^22,435, ''"'i

the average annual maintenance at ;£^i,o5o.

Comparing this cost with that which would have
been incurred if oil were adopted, the author ar-

rives at the following figures : The oil light

may be estimated to cost 3.49 shillings per hour,

and .00017 penny per candle power per hour,

whilst the electric light costs 9.66 shillings per

hour, or two and three-quarter times more, and

.000038 penny per candle power, or less than

one-quarter of what the oil light would cost per

candle power.

That Los Angeles Electric Road.
Edlror of tlie Western electrician:

In your issue of the 23rd ult,, I find the fol-

lowing:
" The electric railroads in Los Angeles, Cal., wliere the

climate is considered to be the most suitable for them, are

decided failures. One electric road, about one and a half

miies in length, requires an engine of about fifty horse-

power to supply the electricity of two cars, and, at this

rate is con.^idered not profitable." So reads a stray clip-

ping that has found its way to this office. There must be

something decidedly wrong in the administration of this

plant, With the meager data given, it is not possible to

indicate the location of the defect, but the fact cannot be

controverted that electric railroads can show many points

of economy.

The falsehood first originated with a corre-

spondent of the San Francisco Call, and was writ-

ten in the interest of the cable road clique, who
were jealous of the success of the electric road.

There was never " a mile and a half " of elec-

tric road run in Los Angeles. We waited until

we had three miles constructed before we turned

on the electricity, and it has been running from

the first da)', now more than seven months. We
are now running nearly five miles, and expect

within a few weeks to have ten miles running.

We have not had a " fifty horse power " engine.

We have had a' thirty horse power engine, which
was used to test, and in view of the large in-

crease of the system we are now putting in a two-

hundred horse power. With our little thirty

horse power engine, at times we have used

three and four cars, carrj'ing in a single day

2,300 passengers, most of them a distance of four

and a half miles. We are carrying daily about

1,000 passengers, and will soon have an addition

to our service whereby more will be accommo-
dated. Hundreds of eastern visitors have ridden

over the road, and they pronounce it a success.

The use of the system suggests many improve-

ments, which are being added. There is but one

opinion with men of good judgment, and that is

electric power has come to stay. The road is

operated under the Daft system, Leo Daft, of

Greenville, N. J., being the inventor.

Should any of your readers wish any informa-

tion on the subject I will be inost happy to fur-

nish it. Charles H, Rowland,
Manager L. A. Electric Railway Co.

Los Angeles, Cal., Aug. 5.

A Successful Small Plant,

A little Bowers dynamo furnislTes the current,

and is run by a small Shipman engine of two-

horse power, writes a reporter, describing a plant

of Liliputian size. The dynamo itself is but lit-

tle larger than an ordinary waste-basket, and the

engine occupies an insignificant corner of the

room, running automatically hour after hour
without attention, maintaining the same pressure

and speed. This little plant runs fifteen incan-

descent lamps of sixteen-candle power each, of

unusual steadiness, and the results prove that

electric lighting in private houses is an accom-
plished possibility. In the same room, and
operated by the same engine, is a similar dynamo,
the Waterhouse, of little larger size, that aston-

ishes many electricians, who have visited it by
furnishing with two-horse power four arc lights

of 2,000 candle power each, for it has always

been accepted as a fact that a single arc light re-

quired about one-horse power. The same dyna-
mo is also seen running thirteen incandescent

lamps of sixteen-candle power, two of twenty-

five-candle power, two of thirty, and one of 125,

and one arc light, while it operates a sewing
machine from a small electric motor with almost

fierce rapidity. This dynamo is self-adjusting,

and as the lights on the circuit are successively

turned off the remaining ones are not affected in

brilliancy or steadiness.

The Pennsylvania Railroad company is receiv-

ing bids for 200 arc lights to light its yards and
tracks in Chicago, and for incandescent lights to

light its depot building.
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That Telephone Concession in China.

There has been considerable speculation about
the importance of the telephone concession in

China to a syndicate composed of Wharton Bar-

ker and other Americans. Speaking of this mat-

ter John Russell Young, ex-Minister to China,

says :
" The special telephone concession may

have been granted, but it would be interesting

to know the conditions. There were telephones

in China long before I left there ; an admirable

system in all respects, and any concession would
be for an opposition line. China has no patent

laws, and in lieu of patents concessions are nec-

essary. They are not given in a hurry or with-

out adequate reason. A concession for a rival

telephone line to compete with the China and
Japan company now in existence would have
about the same value as a concession to the Bal-

timore & Ohio to run their telegraph lines in

Philadelphia against the Western Union. There
are also thousands of miles of telegraph wire. I

have telegraphed from Pekin to Washington and
had a reply ne.xt day. The telegraph is under
the control of the government. There can be no
doubt that no country in the world offers better

facilities for development than China, but all

such advance must be governed by the laws

which govern progress elsewhere. The Chinese

are a shrewd, able people; there are no better

business men. They are conservative because

the conditions of life in a dense population

especially make them so. It is one thing to de-

velop 100,000 square miles inhabited by a few
bands of roving Indians, as you will find the

Rocky Mountain regions, and another to develop

a province of 50,000 square miles with a popula-

tion of 30,000,000 to 50,000,000. In all matters

of development there will be an intense rivalry

among the foreigners. All the money-making
world seems anxious to lend money to China. If

. Mr. Barker and his friends have a concession,

and I should be glad to know they have a good
one, it was a mistake to allow it to go into the

newspapers in this form. It has already attracted

the attention of the House of Lords and will

sharpen competition among other powers and
alarm the Chinese, who will at once be put un-

der pressure. In nothing is reserve of more im-

portance than in transactions of this nature with

China."

Settle's Electric Miners' Lamp.
Mr. Settle, the patentee of the water cartridge,

by means of which dynamite is exploded harm-
lessly in fiery gas or in the heart of a barrel of

gunpowder, is managing director of the Madeley
Coal & Iron company, in Stafford. His in-

ventive skill has been applied successfully to the

illumination by electricity of the mines under his

Measurement of Engine and Dynamo
Speed.

By H. S. Carihrt.
A mechanical speed counter integrates the

number of revolutions in any given period, but
gives no information respecting changes in speed
occurring within the period covered by the in-

tegrating process. It is desirable to have a con-
tinuous record covering longer or shorter periods.
Not only this, but if the record can be made to
show the relative speed of two or more connected
shafts simultaneously, it will teach us much re-

specting the slipping of belts, the relative value
of pulleys of different styles, the effect of throw-
ing off and on the load, etc. Such a record I

have secured on a continuous band of paper.
The apparatus employed is the so-called " ve-

locimeter " of Mr. F. W. Cushing. It was devised
originally to measure the muzzle velocity of pro-

FlG.

jectiles, and consists of two parts, a time-marker
and a recorder. The first is a Gray's harmonic
transmitter with a reed vibrating 150 times a

second, and kept in vibration by electro-magnets.
This reed opens and closes an electric circuit

with each vibration. The second part of the in-

strument is a simple device for drawing a band
of sensitized paper between three iron points or

pens and a metallic wheel. The passage of

currents through the paper produces blue marks
by a well-known process. The manner in which
the apparatus is used for the present purpose is

represented in the diagram shown in Fig. i, in

which T is the time-marker, R the recorder, E the

balance wheel of the engine, and D the pulley of

the dynamo. The reed of the time-marker carries

two light springs, one of which serves as an inter-

rupter to keep the reed vibrating, and the other to

open and close the second battery circuit through
the middle iron pen. The three pens are con-

nected, as shown, to the positive pole of the bat-

tery, while the metallic wheel is in connection with

negative pole. The circuit of pen number 2 is

line divided by 150 gives the interval in seconds,
another shows the revolutions of the engine
within this interval, and the third the correspond-
ing revolutions of the dynamo. If there were no
slip of the belt the ratio of the two speeds thus
obtained would equal the ratio of the diameters
of the driving and the driven pulleys. But this

latter ratio will always exceed the former more
or less. Closer inspection will show whether each
revolution of the engine was made in the same
time or not. A constant number of time dots
between consecutive interruptions due to the en-
gine indicates uniform speed.

A trial was made with a Ball io"xi2" engine
driving a thirty-light Thomson-Houston dyna-'
mo running under something less than a full load.

Four records, covering a period of about four
seconds each, were taken at intervals of perhaps
five minutes. The speed of the engine was found
to vary from 298.3 to 302.5, and that of the
dynamo from 905 to 914. The slip of the belt

was about 2.25;^ increasing a little with the speed.
The device is susceptible of valuable service in

studying the transmission of power by belting.

It leaves a permanent record, which can be
studied at leisure. It is easily seen that the

vibration-frequency of the reed is readily ascer-

tained by connecting in the circuit of one of

the pens a clock with seconds pendulum, which
makes the circuit at each vibration and records a
blue mark.

Temporary Installation of the Storage
Battery.

In Chicago at present there is a spectacular

exhibition entitled the " Siege of Troy " at the

base ball park. The grounds at night are

lighted by sixteen Van Depoele arc lights.

The engine in use is not large enough to

take care of the arc lights and at the same
same time an incandescent plant for lighting the

dressing rooms. Recourse has therefore been
had to the storage battery. Johnson, Holland
& Co., supplied this part of the system of illum-

ination. They put in thirty cells capable of sup-

plying thirty incandescent lamps for six hours.

The storage battery is charged during the day-
time when the engine would otherwise be idle,

and at night supplies the current to the incan-

descent system while the engine is running the

arc plant.

The storage battery was originally charged
from another circuit, carted to the grounds, and
the cells were placed on a board on the ground,
preparatory to being placed in the location they
were to occupy when the play was ready for public

exhibition. Meantime there was a delay on the

part of the managers of the exhibition, and the

f^TG. 2.
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Measurement of Engine and Dynamo Speed.

control, so that the miners do not even require
hand lamps in their operations. One of the
seams of coal, eight feet in thickness, is worked
at a depth of 460 j-ards from the surface, and the
wires are supplied with a current from an upper
level 325 yards deep. Permanent lamps of 16-

candle power are fixed throughout the workings
at 60 feet distance apart. The small globe of

glass which incloses the incandescent film is sur-

rounded by a larger globe filled with water.
The illuminant glass floats in this, and it is only
when the globe is full of water that contact is es-

tablished and light produced. As a matter of

course, when the glass is broken contact ceases,

and the water prevents any possibility of an ex-

plosion, complete extinction being instantaneous.
These lamps are not affected by air-currents. In
some of the pits the electric light is used for ev-
ery part of the workings. Mr. Settle is also the
inventor of an electric hand lamp, in which the
same principle of safety is carried out by means
of an outer globe with carbonic acid gas. On
breaking the outer globe the light instantly dis-

appears.

The renowned Comstock mines are to be
lighted by electricity. One hundred arc lights

and 1,500 incandescent lights will be used.

carried to the engine, and of number 3 to the

dynamo. At these two points insulating fingers

are securely attached to the revolving axles in

such a way that they separate momentarily two
platinum pointed contacts at each revolution of

the engine and dynamo respectively.

The band of paper, therefore, shows three dis-

continuous blue lines represented in Fig. 2, the

central line composed of 150 marks a second, the

lower one interrupted at every revolution of the

engine, and the' upper one showing a break

at every revolution of the dynamo. The simple

process of counting, therefore, gives all the

information desired when the diameters of

the driving wheel and the pulley are known. Any
variation in the speed of the engine from instant

to instant will be shown by a corresponding vari-

ation in the record. Any variation from uniform-

ity not confined to a single revolution will be
apparent upon careful scrutiny of the record.

A record is taken covering four or five seconds

and inscribed on about eight feet of paper band.

Every 150 marks on the middle line denote a

second of time. If therefore we select two in-

terruptions made by the engine near the ends of

the paper band, and count the number of inter-

ruptions occurring in each of the three lines

between these limits, the number in the middle

cells for two weeks stood on the board and sev-

eral times were subjected to drenching rains.

Nevertheless careful tests at the close of the fort-

night showed that the cells had suffered no ap-

preciable loss of charge, and the first night of

the exhibition they supplied the thirty incande-

scent lamps the full six hours for which they had
been guaranteed.

The Woodward Storage Battery.

Last week in Detroit a public exhibition was
given of a storage battery, devised by Henry
Woodward, of London, England. The battery

consisted of twenty-four cells, each fourteen

inches long by nine and a half wide and fifteen

inches high. Each cell contained eight lead

plates, and the solution was composed of minimum
and diluted muriatic acid. The weight of each

cell was eighty-five pounds. The patents in the

United States covering this battery are owned by
a Detroit syndicate, consisting of Robert Mc-
Kinstry, C. H. Thompson, E. C. Brown, Geo. S.

Terry, Charles A. Warren, J. M. Farland, Thos.

Williamson, James Ronald, Frank B. Preston,

Wm. Foxen, Frank B. Trout, E. M. Washburn
and N. T. Thurber.
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In 1855, when the telegraph had been fairly

established in England, for each telegram sent

there were 439 letters. Ten years later the pro-

portion was one telegram for every 151 letters.

In 1875, the telegraph system of the country hav-

ing in the meantime been purchased by the gov-
ernment, the proportion stood at one telegram
for every fifty-si.x; letters, and in 18S6 it stood at

one telegram for every forty letters.

The temporary installation of the storage bat-

tery at the Chicago base ball park, mentioned
elsewhere, shows only one of the many adapta-
tions of this useful adjunct to electric lighting.

The plan originally was to charge the battery

every day at one of the stations of the Chicago
Arc Light & Power company, carting the cells

from the park to the station and back again.

But the small engine in use at the park has
been made to do double duty, charging the bat-

tery in the day time and running the arc plant
at night, and thus the labor and expense of dis-

connecting and carting the cells back and forth

have been saved. The practical demonstration
that the storage battery can be successfully used
in temporary incandescent light installations is

interesting.

It is evident from a statement made in our
New York correspondence last week that the
electrical exhibition to be given in New York
this fall under the auspices of the New York
Electrical society is bound to be successful.

Applications had been received at the date of

the letter for seven hundred horse power, to run
2,500 incandescent lamps, 200 arc lights, and 300
motors. This fact, when it is considered that the
exhibition will not be publicly opened until Sept.

28th, assures the consummation of the wishes of

the society for a large and complete exhibition

of electrical apparatus. At the present stage of

development of applied electricity, an exhibi-
tion of this character will be the source of much
interest and information, both to experts and
those whose vocations do not permit them to

devote the necessary time to study to keep
abreast of the phenomenal progress in the elec-

tric field.

Some interesting facts in regard to the relative

tensile strength and conductivity of silicon-bronze
and copper were brought to the attention of the
electric light convention in a paper read by Dr.
Waldo, in which the use of copper line-wire with
a silicon-bronze core was recommended. It ap-
pears that silicon-bronze can be produced hav-
ing nearly the tensile strength of steel and of
equal conductivity, which unites by fusion with
copper when used as a core, and forms a more
homogeneous structure with less difference of
electric potential than when a steel core is used,

while its fusion makes a perfect joint, excluding

moisture, the intrusion of which with a steel

core forms an electric pile, and causes disinte-

gration between the core and its surroundings.

The tenacity of silicon-bronze is also found to

be superior to that of copper in resisting frac-

ture when bent ; and by varying the proportions

of silicon and copper used in its manufacture
the strength can be varied inversely as the con-

ductivit}'.

The paper on electrical education by E. L.

Weeks, of Kansas City, read at the recent meet-
ing of the National Electric Light association,

presents a subject of the highest practical impor-

tance. The views are fully in accord with those

already advocated in this journal, and are briefly

as follows : The adoption by colleges and uni-

versities of departments of electrical engineering

with properly equipped laboratories, where men
can be educated as electrical experts ; the course

to embrace both preliminary and subsequent
practice in the factory ; reading rooms and libra-

ries in connection with electric business estab-

lishments, furnished with electrical literature,

where employes can acquire a scientific knowl-
edge of their business, and examinations with

promotions on the basis of the knowledge so ac-

quired ; associations and clubs where electrical

subjects may be discussed.

To these various means of electric education

should be added the evening lecture course for

workmen and others, as already proposed by
this journal. Lecture rooms specially devoted
to this subject, and furnished with well equipped
laboratories, should be provided, and the course
should embrace the very best electric talent, and
should be endowed and made free for all who
choose to enjoy its benefits;

An able presentation of the storage battery

was made at the recent electric light convention
by Mr. Mailloux and Professor Reckenzaun. It

was shown that the battery has passed the stage

of experiment, and fully entered that of practical

utility, though much yet remains to be done to

improve it ; that its present status as to durabil-

ity and economy is such that it can compete suc-

cessfully with other methods for the supply of

light and power, and become an important ad-

junct to the dynamo.
Professor Reckenzaun claims to have fully

demonstrated that the motive power for pro-

pelling a full sized street car, fifteen hours a day,

can by this method be supplied for $1.75, in-

cluding all the expense of the engine and dyna-
mo, so that the total cost does not exceed one-
half that of the cheapest horse traction. The
cost as compared with the cable system was also

discussed, and it was shown that while not more
than 20 per cent, of the power developed by the
engine is utilized in propelling cars by the cable,

at least 40 per cent, is utilized by the storage
battery

;
while the cost and inconvenience of

tearing up streets is entirely avoided. The
disadvantage from the weight of the cells is

largely obviated by using lighter cells for street-

car traction than for electric lighting. It is

found that the cells can be used advantageously
from three to six hours at a time without re-

charging, while the time occupied in replacing
discharged cells does not exceed three minutes.
As compared with the system which furnishes

the electric current from an over-head conductor,
the advantages are claimed to be decidedly with
the storage battery.

As present indications are that the cable sys-

tem is to be largely extended in Chicago, em-
bracing the west side as well as the other divisions
of the city, would it not be well for the car com-
panies and city authorities to pause and consider
the advantages claimed for storage batteries

before tearing up streets and investing additional
millions in the cable system?

In the discussion of the alternating system by
the electric light convention, some very interest-

ing facts were elicited tending to show that alter-

nating currents are far less dangerous than di-

rect currents; several instances having been
mentioned by different speakers where persons
accidentally received shocks from 1,000 volt alter-

nating current dynamos without serious injury,

while shocks from constant current dynamos of

the same capacity would produce serious, if not
fatal, results. The physiological reason of this

is not entirely clear, but it is probably due to the

fact that the effect of the current in one direc-

tion is partially neutralized instantly by a
similar current in the opposite direction; just as

a succession of rapid, powerful blows on a wall,

if equally divided between diametrically oppo-
site points, and delivered alternately, would evi-

dently prove far less effective in battering it

down than if the same number were delivered

on one side only.

The experience of the workman who received
the 1,000 volt current for four minutes is inter-

esting. It seems he was perfectly conscious for

two minutes, but was unable either to relax his

grasp on the wires or to speak, though suffering

no pain. He describes the sensation as similar to

that of, drowning, and the treatment was the same
as for asphyxia, and was entirely successful, so

that on the following day he was perfectly recov-

ered and ready for work.

According to a London cable Henry Cecil

Raikes, the English postmaster general, refused
to consider a proposal to put in operation a sys-

tem of half-rate telegrams to be transmitted dur-
ing the night, as is done in this country, on the

ground that he did not think it advisable to try

any new experiments, or to consider a proposal
to discuss the subject of long-distance telephony.

In regard to the latter, he declared that he very
much doubled the advantage of a system enabling
conversation to be carried on between the great
towns of England. The present system of com-
munication, he said, had hitherto sufiiced, and he
could see no reason why it should not answer for

the future.

Judgment as to whether a long-distance tele-

phone system would prove advantageous could
be much better formed after a trial between even
two of the more important cities, and which could
be made at a comparatively small expense, than
without any trial at all. That the present system
has sufficed for the past, and that it should
answer for the future is equivalent to refusing to

receive the electric light because the tallow dips

of our ancestors sufficed for them, and should
answer the purposes of the present generation.

The cost of telegraphing in England is low, and
it may be that half-rate messages would bring

the revenue so close to cost that operation of the

lines would be unprofitable.

Professor Carhart's article on the velocim-
eter and its record of the variation in speed of

an engine and dynamo form an interesting feat-

ure of the current number and will be apprecia-

ted by mechanical engineers to whom an exact

record of the performance of an engine is a

necessity. That an engine will vary in speed to

a greater or less extent at different times, even
under seemingly similar conditions is a fact well-

known to every engineer. The method of as-

certaining that variation, as usually followed,

consists in applying the speed indicator not once
or twice or a score of times, but times enough
to assure the one making the test that he has

records that will enable him to determine by an
average the percentage of variation. This test

is a long one and exceedingly tedious. The
velocimeter now comes to the aid of the engi-

neer, makes a graphic record of the performance
of both the engine and the pulley to which it is

belted, makes that record by seconds—not min-
utes—and gives the data for a simple calculation

of the percentage of belt slip. We have repro-

duced the record made by the velocimeter on a

block and show the performance of an engine
and dynamo for several revolutions, the longer

lines at the bottom representing the engine pul-

ley, the shorter lines at the top the dynamo pul-

ley, and the continuous line of dots between
representing the time, that is, 150 dots repre-

.senting one second of time. We need add noth-

ing to Professor Carhart's clear description of

the apparatus and its working, except to com-
mend it to the attention of our readers.

The proclamation just issued by the Mandarin
Kung to the people over whose lands the rail-

way from Taku to Tientsin will pass may be said

to complete the arrangements, so far as the au-

thorities are concerned, for constructing the first

Chinese railway. Properly speaking, the short
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experimental line from Shanghai to Woosung,
made by English capitalists some few \'ears ago
first introduced the iron horse into China, but
tliat line was promptly bought up and destroyed

by the Peking government. It is the change
that has come over the ruling powers in China in

regard to railways which gives so much import-

ance to the projected line from Lutai to the

south bank of the Peiho, at Tientsin. The re-

cent hostilities with France did more to bring
this about than anything else, although the intro-

duction of railways into the country had been
under discussion for some years before. In the
proclamation referred to above, mention is made
of the memorial on the subject drawn up by the

board of admiralty and approved by imperial

decree. Li-Hung-Chang is a member of that

board, and has long been favorable to railways;

but the head of it is I-Huan (the seventh prince),

and it was his conversion to the idea that has
brought it to fruition. He has acknowledged
that his views were at one time opposed to the
innovation; but since the recent hostilities, and
more particularly since he made a personal visit

to the northern seaports in company with his col-

leagues, he has become aware that " these ad-

verse opinions are not in accordance with the

true interests of the state." The usefulness of

railways in transporting troops and material for

the defense of the coasts and frontiers of the em-
pire is the chief consideration in the estimation
of the Peking authorities; but lines of railways

once constructed in China may be trusted to

demonstrate their raiso/i d'etre from the trade and
traffic point of view.

When once the Chinese people are reconciled

to the idea of railways, a new period of pros-
perity will probably open up for the iron and
steel founders of this and other countries.

Throughout China, telegraph lines are now al-

most universal. Mr. Fulford, in the recent re-

port of his jour, ey through Manchuria, speaks
of their rapid extension in that outlying portion
of the empire. They are being constructed for

military purposes, but they are available for ordi-

nary use. Mr. Fulford himself got an answer
from Peking in the course of a few hours to a
message sent from Ninguta, which shows that
even the outlying telegraph lines are in good
working order. Railways, like telegraph lines,

may owe their introduction into China to military

considerations, but when once their advantages
as main arteries of trade and communication are

generally understood their acceptance will doubt-
less be universal. At the same time there is a
great deal of prejudice to be overcome, and that
the Peking authorities are conscious of it is

shown by the cautious wording of the memorial,
of the imperial decree, and of the proclamation
informing all whom it may concern that the con-
struction of the Taku-Tientsin line is about to

be begun.

Sooner or later the Chinese will be large pur-
chasers of railway material, and no amount of
foreign competition can prevent this country
from getting a large share of the trade. But
what English merchants have to look to is that
they get a due proportion of the business from
the first. The French have the start already, and
the Germans have been bringing financial and
diplomatic influences to bear in order to secure a
commanding position in Chinese railway enter-
prise. The Americans have to be counted in,

as well as the Belgians.

—

St. fames' Gazette.

The active influence of German diplomats in

securing trade for German manufacturers is a
factor that enters commercial dealings with other
foreign countries than China. It has shown itself

frequently in trade with Japan, while consular
representatives of the United States are not per-
mitted to use their diplomatic influence to turn
the tide of trade toward America. The higher
cost of American goods compared with English
goods is another factor that tells against the
growth of American trade with China. But, if

American products can be sold in English colo-
nies against English or any other foreign goods
solely on the ground of superior merit, America
need not fear that it will not secure its share of
trade with China. Particularly is this so in the
line of electrical appliances. America leads the
world in this respect, and when the time comes
for a more extensive adoption in China of the
electric light, the electric motor, the telephone

and the telegraph, America will be represented
and well represented in that country.

The Elements of Electric Lighting.

By Philip Atkinso.n, Ph. I).

NuMBEn VIII.

The Weston Dvnamo Continued.—The
field magnets of the Weston dynamo are shunt
wound, the circuit by which they are excited
being entirely independent of the lamp circuit, as
explained in No. IV of this series. The pole
pieces are partly divided into sections by a num-
ber of vertical openings, as shown in Figure 20,
and their projecting lips approach more closely
in the center of the armature than at the extremi-
ties

; an arrangement which, it is claimed, has an
important influence on the magnetic intensity of
the field, tending to produce greater uniformity
of inductive action. The pole pieces are placed
one above and the other below the armature as
shown, and have opposite polarities ; each pole
piece connecting the similar poles of two horse-
shoe magnets, placed one on each side of the
armature

;
the two north poles being joined to

the upper pole piece, and the two south poles to
the lower pole piece. By this arrangement a
complete magnetic circuit is obtained with "con-
sequent" poles, as they are termed, above and be-
low, and the magnetic resistance is reduced to
its minimum. Formerly each magnet had six

cylindric cores, three above and three below on
each side, twelve in all ; each core being wound
with a separate coil, and all the coils joined in

series ; but, in the later styles, one elliptic core
has been substituted for each set of three,

making two for each horse-shoe magnet, each

Fig. 30.—the westos dynamo.

pair extending horizontally on opposite sides of

the armature, being joined to avertical iron yoke
at their outer extremities, while the inner ex-

tremities are joined to the pole pieces as already
stated ; the coils, joined in series, being tra-

versed by the entire current.

In this dynamo, as in the Edison, massiveness
in the cores and pole pieces is a prominent fea-

ture, while the vertical sections into which the
pole pieces are divided tend to prevent the for-

mation of Foucault currents. The complete
magnetic circuit with consequent poles is a fea-

ture of several different dynamos, and was first

introduced by Gramme.
The drum armature with longitudinal winding,

found in the Edison and Weston, is also a fea-

ture, common to several different dynamos ; this

method of winding having been first invented
by Siemens, and the drum form of armature
subsequently by his partner. Von Hefner Altneck.
Its chief advantage consists in utilizing the mag
netism of the field more fully than any other

style. In the ring armature, as has been shown,
a certain percentage of the lines of force cross

the interior of the ring, and do not pass through
the coils ; hence not only is their magnetic
effect lost, but their inductive action must, to a

certain extent, oppose and neutralize that of the

lines passing through the'coils. But in the drum
armature it is evident that every line crossing the

space occupied by the armature must be included
within its coils, and that the only loss would be
from lines passing outside.

The brushes of the Weston dynamo consist of

a number of flat copper strips over-lapping each
other, each strip being divided into three

tongues. They are attached to a yoke, which
can be rotated by hand so as to change their

position on the commutator with reference to the

magnetic intensity of the field, and thus vary the

strength of the current. The armature being

wound with two circuits, as described, each at-

tached to an alternate segment of the commuta-
tor, it is impossible for the coils to become short-
circuited and over-heated by an accidental
connection, from copper dust or otherwise, be-
tween two adjacent commutator segments.
The internal resistance of this dynamo, both

magnetic and electric, being reduced to the mini-
mum, and the counterpoise between the lamp
and field magnet circuits very nicely ad-
justed, ninety-nine out of a hundred incandes-
cent lamps, fed by its current, can be instantly

extinguished without perceptibly affecting the
light of the remaining one.

The Melting Platinum Standard of Light.

M. Violle, in a statement which he has recently
submitted to the Academic des Sciences, deals
with the comparative radiations from melting
platinum and melting silver. One of the metals
was introduced into the little decimal lamp of
Dr. Siemens, which consists essentially of a box
pierced with a hole one-tenth of a square centi-

metre in area. Immediately behind this hole is

the metal in the form of a thin ribbon traversed
by a strong current of electricity, which is raised
in intensity until the point of fusion of the metal
is reached, when its radiant power can be ob-
served. In this way M. Violle found that the
total radiation from melting platinum is fifty-four

times that of melting silver. This ratio of total

radiant energies, while very considerably on the
side of the platinum, is yet much lower than the
ratio when luminous radiations only are com-
pared, in which case it is as much as 1,000 to i.

In the course of his observations M. Violle ad-
mits that Mr. Methven is correct in stating that
in'all flames there is a region of constant radiant
intensity. For his own experiments upon the com-
parative luminosity of the radiations from molten
silver and molten platinum, M. Violle employed,
as an intermediary, the Hefner-AIteneck amyl-
acetate lamp, and which, according to his deter-
mination, is related to the other photometrical
standards bythe ratio as follows: 1 Sieraens= i.95

Hefner=.832 Methven=.2o8 Carcel=.i Violle.

Thus the radiation of light from a square centi-

metre of molten silver is less than .02 Hefner-
AIteneck. W. J. Dibdin, in his report on photo-
metry to the Metropolitan Board of Works, to

which we referred last week, gives the following
description of his method of working with the
platinum standard : " Unfortunately I have been
unable to try the precise plan suggested by M.
Vioile for obtaining a standard from platinum at

its melting temperature; but in lieu of this I have
tried a device which gives promise of practical

results. The method adopted was to heat to its

melting point, by means of an oxy-hydrogen
flame, a piece of platinum foil placed behind a
steatite screen perforated with an aperture smaller
than the portion of platinum actually incandes-
cent. This arrangement, while simple in opera-
tion, has afforded very promising indications, and
seems well worthy of further experimental oi)ser-

vation, as there can be little doubt but that an
easily worked and reliable system for obtaining
a steady light from molten platinum would find

ready acceptance as being definite for all time.

When working by this method, the oxy-hydro-
gen flame is gradually increased in intensity until

the platinum foil melts. When this happens the
oxygen, is turned off, and a fresh portion of foil,

which is carried on two rollers, one on each side

of the aperture, is brought into position, and a

second experiment made; and thus successive

readings obtained, if necessary, in rapid succes-
sion. The foil is wider than the portion actually

perforated by the intense heat, so that by turning
a winch-handle, a fresh surface is almost instantly

obtained. The operations involved in testing are

thus about a quarter of a turn of the winch-
handle, and turning the ox5'gen on and oft" at

the beginning and end of each test respectively.

The aperture in the steatite screen is about one-
fifth of an inch in diameter, and allows light

equal to a little more than two candles to pass to

the photometer disk. While the proposition to

obtain a standard light by this means is theo-

retically satisfactory, and the preliminary prac-

tical results have been very promising, the de-

tails are as yet insufficiently worked out to

compete against more established systems."

—

London Electrician.

k:
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Cellulose for Galvanic Batteries.

M. P. Germain, the original inventor of cellu-

lose armor, has invented a substitute for the

porous jars in galvanic batteries, writes Lieuten-

ant W. H. Beehler of the United States navy to

Mechanics. This substitute is a by-product from

the manufacture of cellulose armor. It differs

from the armor cellulose in its preparation and

chemical combination. Its production is com-

plicated. The raw material is first separated from

the inside husks of cocoanuts, which are used

for making armor cellulose. It is then combed,

reduced to powder and freed from all soluble

foreign substances. The resultant product is

paracellulose and vasculose, with small quantities

of mealic and oxalic acid. It resembles cocoa

powder in color and appearance. It has a very

low specific gravity, .08, and can be easily com-

pressed in the hand to two-thirds of its volume,

when its specific gravity is .22; therefore three or

four times lighter than sponge. Its capacity for

absorption far exceeds that of any other known
substance. One volume will absorb an equal

volume of liquid, and the resultant volume is

inappreciably greater than that of the liquid alone.

One result of this complete absorption is to pre-

vent any noticeable increase in the electrical

resistance of the liquid, a fact fully substantiated

by experiments. The most important application

of this cellulose is in its adaptation to the Le
Clanche element. The following description of

a crosse moist Le Clanche cell will serve to illus-

trate the manner in which cofferdam cellulose

may be used for galvanic batteries. This cell

consists of a pine box soaked in paraffine, and

coated on the inside with mastic composition.

In setting up the cell the box is turned upside

down and a layer of the usual mixture of coke

and manganese is evenly laid in the bottom. A
block of conglomerate carbon is then laid in and

covered by a second layer of the mixture of

coke and manganese. The remaining space is

filled with the cofferdam cellulose, brim full,

up to and a little over the top. A good
amalgamated zinc plate, or, preferably, a num-
ber of thin zinc plates are then laid on the

cellulose, which had been previously subjected

to pressure and heat, to absorb one-half its vol-

ume of the solution of sal ammoniac. These

zinc plates are screwed on the box, to fit tightly,

and this necessary pressure suffices to moisten

the electrodes and to keep them moist. The use

of a number of thin zinc plates permits better

amalgamation of all the mass of zinc, because

each of the plates is amalgamated separately,

and they are from .12 to .2 of an inch thick.

The outer surface of the zinc plates is shel-

lacked to prevent oxidation. The plates lie on

each other and are united to a common pole

piece, which is also amalgamated. The pole

set-screws are secured to the electrodes through

small slits in one side of the box.

The cell thus set up may be used in any

manner whatever, and in transportation is not

liable to injury, as a fall of five or six feet will

not injure it. I3ut while it may be used in any

position, the best results will be obtained when
the cell is placed with the zinc plates on the

bottom. In this position the weight of the

superincumbent mass of coke and manganese
will exert a pressure on the cofferdam cellulose,

so that its absorbed solution will be allowed to

exude and thus keep the electrodes moist.

Small holes should be bored into the top of the

bo.x—the side opposite the zinc plates—so that the

gases may escape, and it is also advantageous

for depolarization to have the manganese coke

mixture in contact with the air.

The electromotive force of this cell is about

1.5 volts, the same as that of a freshly set up Le
Clanche cell. Its electrical resistance, for the

given surface and distance between the electrodes,

is as that of an ordinary Le Clanche cell. The
following advantages are claimed: i. This

cell has much greater electro-chemical capacity

for the same weight and volume, because the

necessary space is utilized more completely.

2. The formation of insoluble chlorides is

much slower than in ordinary Le Clanche cells,

and the increase in the electrical resistance is

thereby delayed. This property is due to the

fact that the exciting liquid is thoroughly pro-

tected from evaporation, and that a completely

saturated or warm concentrated solution of sal-

ammoniac may be used. 3. The waste of zinc is

avoided by having thin plates of zinc thoroughly
amalgamated. 4. It also has the advantage of

being light, compact and strong, so that it may
be used for military telegraphy, balloons, and on
board ship.

The cofferdam cellulose is used in other

varieties of galvanic batteries and also for accu-

mulators.

The Board of Trade's Victory.
The prolonged fight between the Chicago

Board of Trade and the bucket-shops seems to

have been terminated finally in a victory for the

Board.
When it had secured the passage of a law pro-

hibiting the bucket-shop system of trading, the

Board of Trade held the key to the situation as

far as the state of Illinois was concerned. But
being restrained by the court from refusing quo-

tations to most of the city concerns it could not

at first prevent their transmission over a network
of private wires from these bucket-shops to all

the others in the country outside of the state.

In this way the shops, having injunctions, though
they could not do a dollar's worth of business in

their own offices, gained a large and steady reve-

nue from the outside concerns they kept supplied

with quotations. After the passage of the law
President Wright set to work industriously on
behalf of the Board, and proceeded to draw the

circle closer about the contraband concerns.

First he went to the Western Union. That com-
pany had the choice presented to it of discard-

ing its valuable bucket-shop trade or of losing-

the trade from the big Board. The former alter-

native-was chosen and the favor of the Board
was retained. Then the Postal Telegraph com-
pany was virtually ordered to take its wires out

of the bucket-shots. Compliance not being evi-

dent, the Board withheld its trade from that

company and uprooted its instruments. The
Postal Telegraph company then decided to cut off

its bucket-shop trade. A week ago the Balti-

more & Ohio Telegraph company received the

same command that the Postal had had a short

time before and failing to comply, its instru-

ments were thrown out and it, too, lost the big

Board's trade. But Monday that company
swung into line with the other telegraph com-
panies and for the present, at least, the bucket-
shops are without telegraphic quotations.

The Electric Light in the Orient.
H. M. Williams, who has recently returned

from the Asiatic empire, where he went to intro-

duce the electric light, says that the readiness

with which the orientals adopt these improve-
ments is quite astonishing. In Japan, most of

the principal cities are now lighted by electricity,

and most of the finest houses are illuminated in

the same way. A large plant has recently been
placed in the palace of the mikado, at Tokio, a

very large building, or rather a cluster of build-

ings, connected by corridors and covering sev-

eral acres. The Chinese do not take hold of

these improvements as readily as the Japs, but
are beginning to see their advantages. The
Coreans are ready to adopt all modern ideas,

particularly if they come from the United States.

The palace of the king of Corea has a plant of

300 lights, and was first illuminated on the birth-

day of the king's mother-in-law, on the twentieth

of February, with great ceremony. The palace

is at Seoul, and consists of a series of long, low,

wooden buildings, with a thatched roof. As no
foreigner is allowed to look upon the features of

the king or queen, the workmen took great risks

when they were putting in the apparatus, for

if they had, even by accident, seen the face of

the king, they would have been put to death, ac-

cording to the custom of the country. They
were carried into the palace and through the

corridors in palanquins, and trumpeters were
sent ahead of them, so that the royal family

might keep out of their way.

English Telegraphers.

In their recent annual conference the English

telegraphers adopted the following platform:

That entrance into the Postal Telegraph service

depend on open competitive examination, of

which due notice be given to the public; that the

maximum salary for an operator be ^^200 per

annum; that classification be abolished; that

probationers be entitled to have their appoint-

ments confirmed, on passing a fixed qualifying

examination in conduct and proficiency, at the

termination of the probationary period; that the

increments from the minimum to the maximum
shall be as follows:—12 shillings by 2 shillings

per week per annum to 20 shillings per week;
then by 2 shillings 6 pence per week per annum
to ;^20o per annum; that an immediate increment

of 5 shillings be granted to all present second-

class clerks who entered the service prior to the

application of the Fawcett revision; that promo-
tion to superior appointments be by efficiency,

conduct, and seniorit)', and not by selection or

seniority alone; that the senior officer in a class

be entitled to appointment to a vacant superior

post, on passing a qualifying examination in such

knowledge as will fit him to perform the duties

attaching to such superior post, the standards of

examination to be fixed and publicly known be-

forehand; that seven hours constitute a day's

labor for telegraphists; that all duty performed
on Sunday, be performed as over-time; that over-

time pay be at the rate of time and a quarter;

that over-time pay be calculated at the rate of

forty-two hours per week; that, telegraphists with

less than ten }'ears' appointed service receive

twenty-one days' annual leave; that telegraphists

with ten years' appointed service and upwards
receive one calendar month; that superior ap-

pointments in the postal departments be open to

officers of the telegraph department; that the

engineering department be amalgamated with the

commercial branch; that a telegraphist doing
temporary supervising duty shall receive while so

occupied the minimum salary attached to that

duty; that retirement from the postal telegraph

service at the age of sixty be compulsory.

Mexico's Progress.

Conference of Cable Men.
There will be a conference of cable men at

the office of E. J. Hall, Cortlandt street. New
York, September 7th, to discuss the best method
of making telephone cables. W. R. Patterson of

Chicago will attend and represent the Western
Electric company.

The American railway invasion of Mexico
began in 1880. The railway mileage of that

country was then about 500 miles, consist-

ing chiefly of the English line from Vera Cruz
to the City of Mexico. To-day, says the San
Francisco Bidlctin, there are in round numbers
2,700 miles of American railway in operation,

and additional work is in progress or projected.

About $120,000,000 have gone into these enter-

prises, and nearly as much more into telegraph,

tramway, land and colonization, mining and other

companies, which have followed the railways.

These amounts measure.the confidence of Amer-
ican capital in the future of Mexico. The Mex-
ican people have individually shown less faith in

themselves by refusing to invest in railway

securities.' Mexican aid to railwa)'s has come
from the government, not from the people direct-

ly, and has been attended in most cases by
glaring bad faith. Whether Mexico has justified

American confidence by her response to its

advances is a question to be answered by facts

and figures of progress. Before the railway era

Mexico was almost isolated from the business

world by the slowness of communication. Now
it is in telegraphic and daily mail and express

connection, and the city of Mexico has the same
banking and exchange relations with the world's

centers as the great cities of the United States

and Europe. Internal peace has followed and
favored the progress of lines of communication.
The commercial and industrial development of

the country has gone forward, slowly, according

to American ideas, but rapidly compared with

previous Mexican experience. The increase of

railway earnings is one proof of this statement.

It has been steady from year to year. The gov-

ernment revenues offer another proof. They
have advanced from $17,800,000 in 1879 to

$33,000,000 in 1886-87. 1'he budget for 1887-S8
is based on an estimate of $36,000,000 income.

This advance is due both to customs and internal

revenue.
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CORRESPONDENCE.

New York Notes.

New York, Aug. 26.—The new bids for elec-

tric street lighting in New York city were opened
by the Gas commission on Wednesday. Seven
bids were received, mostly for new territory, but
they did not cover the whole of such portions of

the city as are still lighted by gas. The com-
mission had hoped that such would be the case,

but if they had looked into the matter a little

further they would probably have ascertained

that public lighting by electricity in territory

where there is no demand for private lights is

not eagerly sought for at 25 cents per night. A
company securing a contract and putting up
wires at considerable trouble and expense, only

to find itself underbid at the e.xpiration of the

year, might be performing a work of charity for

the city, but it would not be good business man-
agement. The Ball company instead of putting

in a bid, filed a protest, claiming that the specifi-

cations were such that only the United States

company could comply with them. This state-

ment was disproved by a long report from Lieu-

tenant Millis, who is an electrical expert, enjoy-

ing the confidence of Mayor Hewitt. Other
companies bidding for the lighting at prices

varying from 25 to 50 cents per night were the

yVmerican Electric Manufacturing company, the

East River Electric Light company, the Harlem
Lighting company, the North New York Light-

ing company, the Mount Morris Electric Light

company and the Brush Illuminating company.
After reading the bids the secretary of the com-
mission was instructed to prepare a schedule
showing the exact territory which each company
proposed to cover, and present it at the ad-

journed meeting to be held next Thursday noon,

Stephen D. Field has been unfortunate in his

proposed test of his new motor the "Yonkers" on
the elevated railway. Everything had progressed

favorably, and the motor had been moved just

enough to test the connections and prepare for

service, when on Wednesday there came up a

thunder storm, during which the generator at

Twenty-fourth street received a charge of

nature's electricity which so damaged it that

possibly two weeks will be required to make the

necessary repairs. The dynamo has a capacity

of 200 amperes and 1,200 volts running at 1,000

revolutions, developing a maximum of 120 horse
power in the motor. Much interest is being
taken in this demonstration, and Mr. Field will

be heartily congratulated if his experiments cul-

minate in practical success.

A gentleman who has just visited Philadelphia

for the purpose of examining the electric street

car, driven by eighty cells of storage battery,

under the supervision of A. Reckenzaun, pro-

nounces it an unqualified success so far as opera-

tion is concerned. The car was stopped and
started on a 10 per cent, grade without difficulty,

and showed itself to be far superior to a horse-

car in the control of its movements under all cir-

cumstances. Mr. Reckenzaun is satisfied, how-
ever, that he can obtain equal power from motors
of half the weight, and two have been ordered
from Europe with which he will replace the pre-

sent motor and fit up an additional car, both of

which will be placed in actual service.

Considerable opposition is being developed
among the property holders at New Brunswick,
N. J., against the proposition to use an overhead
system for the electric railway in that city. Op-
posing interests have no difficulty in securing
electrical experts who are willing to testify that

it is not necessary to erect poles and wires along
the railway line, so that it appears somewhat
doubtful if the consent of the property holders

can be readily obtained.

The Edison Electric Illuminating company
had a little experience with a strike at the central

station, 257 Pearl street, on Thursday. The
trouble arose from the difficulty experienced in

dividing up a twenty-four hour day into two
working days of ten hours each. The problem
is sometimes solved by dividing the time into

three eight hour "tricks," while in other cases

economical managers prefer to split it into halves

of twelve hours each. It was the latter division

which fourteen employes objected to, and al-

though the Edison companies have the reputa-

tion of dealing fairly with their men, there was a

breach of discipline in this case, and the men
knocked off, only to return next day, as their
limited number rendered it an easy matter to
supply their places.

Among the creditors of the firm of Henry S.
Ives & Co., whose recent failure has been a sen-
sation in financial circles, appears the name of J.
H. Wade, of Cleveland, who is said to have sold
Mr. Ives a controlling interest in the Cincinnati,
Hamilton & Dayton railroad, for which he ac-
cepted three notes amounting to $700,000. Mr.
Wade, who retired from the presidency of the
Western Union Telegraph company with an
ample fortune eighteen years ago, is well known
in the west. The failure of Ives & Co. was
followed by that of Groverteen & Pell, George
H. Pell, of the firm, being vice-president of the
Commercial Telegram company, which for many
years has successfully maintained a quotation
.system in opposition to the Gold & Stock Tele-
graph compan)'. It was reported that the firm
was largely interested in the Commercial com-
pany, and that it had sold 2,000 shares of the
preferred stock.

Another subway has been started at the corner
of New Church and Rector streets, which it is

presumed will accommodate the telephone wires
from the vicinity of Wall street, leading up to the
telephone building on Cortlandt street. The
ducts of the new conduit are made of heavy
sheet iron with a riveted seam and lined inside
with cement, having a diameter of two and a
half inches, the same as those laid on Broadway.
There appears to be no satisfactory method of
making secure joints between the ends of the
pipe, but as none have been placed in position,
this is given as an opinion which may require
subsequent correction. p.

From the Pacific Slope.

San Francisco, August 20.—Two new hotels
are being built at San Luis Obispo.
The salary of the electrician of the city of

Oakland has been raised from $125 to $150 per
month.
August nth a powder explosion took place at

Fleming's Point, Cal, which shook the earth and
made the residents of San Francisco, Oakland,
Alameda and surrounding towns think that an
earthquake was in progress. The damage
amounted to about $25,000. Vagrant electricity,

as it is termed by the powder people, is said to

have been the cause.

The piston rod of the engine at the electric

light works at Marysville, Cal., broke on the 13th
and tore the cylinder head off the engine and a
hole through the end of the building. The en-
gineer escaped injury. The stoppage of the en-
gine causes a good deal of inconvenience to

those dependent on the electric light for illumina-

tion.

Victor Scharff, of San Jose, whose trunk caught
fire at the depot at Sacramento and was found to

contain chemicals, which caused an infernal-

machine scare, explained to Deputy-sheriff Lee
that he was an architect and electrician of San
Francisco, and that he used the tools and chem-
icals he had in his trunk in experimenting. By
the breaking of the phosphorus bottle his tools

were destroyed, and he had suffered other loss.

A telephone line has been established from
Yreka to Montague.
Tacoma is to have a $2,000,000 smelter. A

company has been formed of eastern capitalists.

A gas explosion in the vault in the comptroller's

office at the capital in Sacramento seriously in-

jured the clerk.

The Oceanica Steamship company, plying be-

tween San Francisco, the Sandwich Islands and
Australia, have concluded to do away with elec-

tricians on board their steamers. Hereafter the

oilers will attend to the dynamos.
S. A. Bishop and Jacob Rich are building an

electric street railway from Santa Clara to San
Jose and East San Jose, and have asked for a

franchise for another road from Coyote bridge

easterly along the Alum Rock road to King street,

a distance of four miles.

A telephone exchange has been opened at

Walla WdUa, W. T., with forty-two subscribers.

C. A. Fish, of Sacramento, is about to start for

the Yosemite Valley to put in the annunciator

for the Stoneman hotel, which was built by the

state. Mr. Fish reports trade very lively this

season. He has secured the contract for sup ply-
ing the new Fresno hotel with all the latest im-
proved electric apparatus. The cost of the hotel
will be $100,000. s.

Indianapolis Items.

Indianapolis, Aug. 28.—The street commis-
sioner of South Bend, by direction of the city
council, commenced August 24th to cut down
the lines of the Central Union Telephone com-
pany, but was enjoined after two poles and some
twelve wires had been cut. The action by the
council was in consequence of the telephone
company discontinuing telephone service for a
monthly rental, and the refusal of a number of
former patrons of the company to accept service
under the toll system. Pending service of the
injunction, the cutting of poles and wires at dif-

ferent points was continued until a number of
routes were destroyed. Several arrests have
been made of persons connected with this trouble.

Suit was begun last week against the Central
Union Telephone company by the state of Indi-
ana, in which a demand is made for $40,000 back
taxes and penalties. In 1S81 a law was enacted
by which foreign telephone companies doing
business in the state were required to report to
the auditor of state between the first day of April
and first day of June of each year their gross
earnings for the year immediately preceding
April I St, and at the same time pay to the treas-

urer of state the sum of 25 cents for each $100
of the gross receipts. It seems the Central Union
people have not complied with the law, in conse-
quence of which the attorney-general has brought
suit. The complaint has been carefully pre-
pared, and it is the intention to test the law and
see if corporations can be compelled to obey it.

The attorney-general is also looking after the
affairs of another company operating in the north-
ern part of the state. M.

Detroit's Budget.

Detroit, Mich., Aug. 29.—The American
Bell Telephone company has filed bills of com-
plaint against the following persons: Richard
Winsor et al., Port Austin; Matthew D. Wagner,
Sand Beach; David Donahoe, Emmet; J. Jenks
& Co. et al.. Sand Beach; David James Stephen-
son, Port Huron; Robert Campbell, Adams Cor-
ners; Alexander Pike, Ubly; Otis Ellsworth Ken-
ley, Tyre. The Cushman instruments are in use.

The four last named defendants are agents for

the St. Clair & Sanilac Telephone Co. •

The Van Depoele Electric Railway Construc-
tion Co. is building a road at St. Catharines, and
will equip it with its motors. The company says
this road is the most difficult one it has yet con-
structed, the track running over several steep
grades and around some awkward curves.

The Jackson city council has resolved to con-
tract to light the city with 180 Thomson-Houston
arc lights for $16,000 a year. The mayor has
decided to veto the resolution. He says the

$9,000 appropriation made will be exhausted be-
fore the fiscal year ends with the present system
of lighting, and there is no way to get the other

$7,000. The council claims it will pass the reso-

lution over the veto, in which case, the mayor
says, he \yill not sign the warrants for the pay.

Some trouble is promised before the matter is

finally disposed of. C.

THE ELECTRIC LIGHT.
It is expected that the electric light in Chitopa,

Kan., will be in operation in less than ninety

days.

The Parsons, Kan., electric light system will

be in running order Sept. 15th.

A wind motor designed for use with a electric

lighting plant is one of the latest devices. The
idea of the inventor was to make a motor that

would drive a dynamo to charge accumulators
and do its work without any attendant.

After a successful test of incandescent lights

in the Hoosac tunnel recently, a Boston com-
pany made arrangements for a test of the arc

light, to which the railway officials acquiesced.

The line was therefore extended from the incande-

scent light eight hundred feet farther into the tun-

nel and nine arc lights were hung on the sides of

the tunnel two hundred feet apart. They alternate,
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however, so that while they are two hundred feet

apart on either side of the tunnel, yet the second

hght is only one hundred feet from the first, on

the opposite side and so on. The work of start-

ing the lamps has been delayed somewhat, owing
to the lack of power, but an engine has been set

up, and the test will be made in the presence of

officials of the road. The incandescent system

has been run very successfully for two months.

The large new cotton mills of the Peel Spin-

ning company', limited, at Bury, England, have

been supplied with a complete electric light sys-

tem. The installation comprises some 500 latnps

of the Weston type with wavy filaments. The
current is obtained from two shunt wound
Weston dynamos, one of which is driven by a

separate horizontal engine of twenty-five indi-

cated horse power, and the other by means of a

countershaft and rope pulley from the large mill

engines. Each machine supplies current for

some 250 lamps, the whole number being altern-

ated as usual; so that in case of any accident

occurring to one dynamo, the other is still able to

sustain sufficient lamps for carrying on the

ordinary mill work. The engine power is di-

vided in the same way to attain this end.

The property committee of the common coun-
cil of Rochester, N. Y., has been instructed to

investigate the advisability of purchasing a dyna-
mo for use in lighting the city hall. The present

cost of lighting the building averages over

§2,000 a year.

Beloit, Kan., will put in the electric light.

The electric headlight recently introduced on
an engine on the Lake Shore & Michigan
Southern railroad is reported to be giving excel-

lent satisfaction.

Recently, in BellviUe, Kan., a bo)', while play-

ing in the street caught hold of the loose end of

a gU3' wire attached to an electric light hole, and
completed an unexpected circuit to the ground.
Before he was released he had received a severe

burn on the inside of the left arm and a bruise

or burn on the left ankle

The Louisville & Nashville system, in con-
junction with the Atlantic coast line intends to

place in service this fall a vestibule train similar

to that run in the Pennsylvania system and com-
posed of Pullman cars, which are lighted by the
incandescent electric light.

The contract for the river electric light plant

has not been executed by the city of Chicago as

yet for the reason that the plant will cost about
$30,000, while only |i5,ooo has been appropri-
ated, and the law requires that the appropriation
shall cover the amount of a contract before the
contract is executed. However, it is believed

that the city will not be long without this plant.

A company has been formed in Paris, France,
to supply compressed air to users of dynamo
machines for electric lighting. This scheme is

to do away with the difficulty and inconvenience
attending the use of steam engines. A central

station has been provided where engines of 3,000
aggregate horse power will compress the air.

The mains are already being laid, and the work
is being pushed on with all possible speed to

furnish motive power to the theaters within the
time allowed by the government order for the
substitution of electric light for gas.

In a new primary battery suitable for incan-
descent light, the electrodes are zinc and iron, or
zinc and copper, the iron or copper electrode be-
ing covered with some depolarizing materials.

The exciting fluid is caustic soda. Dr. AValmsley,
who has tested the battery, reports that a current
of 3.45 amperes was obtained for fifty hours

;

after loo hours continuous running the current
was 321 amperes, and a further run of fifty

hours brought it down to 2.27 amperes. The
crucial point in the system is the process by
which the inventor hopes to recover all the zinc
and about ninety-five per cent, of the caustic
soda consumed.

At Mobile, Ala., the entire plant of the late

Brooklyn Lighting company has been removed
from the Southern market buildings to the
quarters of the recently formed Progress com-
pany, and will be utilized in the contract to light
the city by electricity.

Tall handsome poles were erected several
years ago by the Brush Electric Light company
of Rochester, N. Y., on Lake avenue—one of
the handsomest thoroughfares in that city, a con-

dition precedent being that the poles should not

be turned into signboards. However, some
miscreant, with an eye to the value of those

poles as a place for his advertisements, decorated

each one with from two to four posters, and now
there is a general howl of indignation from the

aristocratic residents of the avenue.
The Washington authorities have decided that

all electric wires must be insulated and that arc

light wires must be laid under gronnd.
In the streets of Liege 500 c.p. arc lamps have

been nistalled, the current for each being pro-

vided by a small combined dynamo and turbine

placed in the pedestal of the lamp post. These
lamps have only been fitted up by way of experi

ment, and as the system is not veiy economical
its continuance is doubtful.

THE ELECTRIC MOTOR.
The contract has been let for the construction

of an electric railway up College Hill at Eaton,
Pa. The road will be about a mile long and will

ascend a hill which has an 81.^ feet grade for

over 1,000 feet. The Daft system is to be used
and the road fully equipped will cost §iS,ooo.

In Rochester, N. Y., both the Rochester City

& Brighton street railway and the Electrical Rail-

way company desired the privilege of running
cars on the boulevard—controlled by the Boule-
vard compan}'—extending for five miles along
the river to the summer resort at Charlotte. A
cloud of injunctions appeared all at once ; each
company was forbidden taking steps that ap-
peared to be prejudicial to the interests of the

other companies. Recently the directors of the

three companies got together, each presented a

proposition for the acceptance of the others, and
the prospect at present is for a union compan)'.

The electric motor will be used for power. This
all the companies have agreed upon.

Three months ago the Daily States of New
Orleans put in a seven and one-half horse power
motor to supply power to a Scott web perfecting

press. Recently a 15 horse power Sprague
motor has been substituted for the former to

keep up with the increased circulation of the

paper. Fifteen thousand papers an hour are

now struck off the press.

THE TELEPHONE.
The American Bell Telephone company has

filed in the federal court at Indianapolis twelve
infringement suits against citizens of Laporte for

using Cushman instruments.

At Oakland, 111., the Bell Telephone company
has also begun infringement suits against Cush-
man telephone users.

The Western New York Mutual Telephone &
Telegraph company has been granted permission
to string its wires on poles in the streets of

Rochester, N. Y.

I was riding in Ocean avenue past the lines of

villas, which increase in number and beauty as
the years go by, says a -Long Branch corre-
spondent. It was midday, and I caught a view
of two ladies waltzing in the parlor of General
Thomas T. Eckert, general manager of the Wes-
tern Union. I fancied that they were casually
practicing some of the frequent new styles of
round dancing. But the rhythmic grace of their

movements was not compatible with the seeming
lack of music. I looked again and saw that one
was holding the receiver of a telephone close to
her own and partner's ears, and that they re-

versed often enough to avoid winding themselves
up in the connecting wire. Later I was shown
the other end of the arrangement in a telephone
directly over the orchestra in the West End
hotel parlor, where a daily concert is given at

noon.

In Honolulu the charge for telephone rental

is three dollars per month.
William Davis, of Chicago, has brought suit

for $15,000 damages alleged to have been sus-
tained by a fall from a telephone pole which he
says was dilapidated, against the Chicago Tele-
phone company.

J. J. Everingham of Parsons, Kan., has applied
to the city council of that place for a franchise
to establish a telephone exchange. Some years
ago a telephone franchise was granted to the
Parsons Telephone exchange, and an outfit of

wires and instruments was put up, but during
the past two years the company allowed its busi-

ness to"run down, and the council recently de-

clared the franchise forfeited. Since the appear-

ance of a new company in the field the old

company has begun to look the matter up and
will probably also appear before the council ask-

ing that its franchise be revived.

All the telephone wires in Guayaquil were
broken during the recent upheavals of the earth

throughout Ecuador.
In a recent circular letter the American Cush-

man Telephone company asks that defendants
using its telephones, against whom the American
Bell Telephone company brings infringement

suits, notify the former in order that its solicitor

may prepare and forward the form of answer to

be made in such cases.

Forty cases have been begun by the American
Bell Telephone company and the Central L^nion

Telephone company against forty telephone

users in Findlay, O. The petitions, which were
filed in the United States circuit court, are

printed in pamphlet form. Four or five are

against Findlay corporations, such as the First

National bank, the Findlay Window Glass com-
pany, the Peerless Refining company, the Colum-
bia Glass company, and the Chamber of Com-
merce. The petitions set forth that these sub-

scribers are using a telephone system which is

an infringement on the Bell patent, and in sup-

port of the plaintiff's claim, the result of several

important cases are cited. In order to bring the

matter to a direct issue, the plaintiffs embrace
in their petition a set of interrogatives which
they pray the court to compel the defendants to

answer on oath. The plaintiffs pray the court

to decree that the defendants pay over all profits

or gain accruing from the use of said telephones,

and in addition to pay damages for the infringe-

ment, and they ask further that the defendants
be perpetually enjoined from using said instru-

ments, and also be enjoined from removing any
infringements.

The vessel dispatching office of Chicago will

hereafter be in charge of Captain John Weckler,

a seaman of twenty years' experience

THE TELEGRAPH.
A marriage took place recently by telegraph

from Fort Supply to Fort Sill, Indian Territory,

a distance of two hundred miles. The contract-

ing parties were Clark Smith and Miss Emsey
Nason; Joseph Fox, LTnited States commissioner,
officiated, and William Garvey and H. F. Am-
brose were the witnesses. Everything went
lovely, and a full ceremony was given by means
of lightning. ,

It is said that Robert Garret, John W. Mackay,
D. O. Mills, Whitelaw Reid, of the New York
Tribioie, John R. Walsh, principal owner of the

Chicago Herald and a banker of that city, and
George W. Childs of the Philadelphia Ledger—
all millionaires several times over—have com-
pleted a combination of all telegraph lines in

opposition to the Western LTnion, including the

Baltimore and Ohio, the Bankers' and Merchants',
the Postal, and the Bennett-Mackay cable.

A telegraph line has been recently constructed
in Madagascar, running from Tamatave to the
capital, Antananarivo.

It is claimed that Chicago furnishes one-third

of all the telegraph poles used in the L^nited

States, one ninth of all the railway ties, and five

per cent, of the posts, supplying railroad and
telegraph lines from New York state to Utah.
The octuplex sj'stem, the property of the

Standard Multiplex Telegraph Co , invented by
R. G. Brown, is being thoroughly tested. It is

to be adopted by the Postal company, and the

Bay State Telegraph company, a new company
with lines between New York and Boston. It is

said the English government is well pleased over
the success attained by the multiplex system in

that countr)'. The government bought the pa-

tents for England.
The Commercial Union Telegraph company

of Albany has increased its capital stock to

$200,000, and proposes to extend its lines. Poles
will be erected and wires strung from Albany to

New York via Chatham, Ghent, Philmont, NiU-
erton and White Plains ; also from Albany to

New York via Hudson, Poughkeepsie, Peekskill,

Tarrytown and Yonkers.
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Miscellaneous Notes.

The Western Edison Electric Light company
will put np a substantial building on the vacant
lot next to and east of the Home Insurance
building specially adapted to their use.

Red Cloud, Neb., will soon be illuminated by
means of ten electric light towers.

Ar the Royal institution, London, Mr. Wim-
shurst exhibited an exceedingly interesting ex-
periment, in which small type, placed on a disk
revolving several thousand times a minute, was
distinctly seen and read while in motion. This
was accomplished by means of an electrical

arrangement, which caused brilliant sparks to

illuminate the print at the exact instant only when
the type was vertical. But for the buzzing pro-
duced by the great velocity of the disk the words
would have been supposed to be at rest.

Edison sends up from Llewellyn park every
night a small balloon held by a wire. The bal-

loon bears an electric light, which, at the height
of 4,000 feet or so, it is impossible to distinguish

from a star.

Two young electricians of Munich, named
Mestern and Helidobler, have invented a sort of
telephone which fixes the spoken word on a
chemically prepared sheet of paper.

Miss Adeline Slaton of Augusta, Ga., was re-

cently struck dumb by lightning. Two red spots
on her left cheek show where the electricity en-
tered. She was rendered unconscious by the
shock, but revived in a few minutes, and is now
in good health, but can not utter a word.

Messrs. Thorneycroft, of Chiswick, England,
have completed a torpedo boat for the Spanish
government which on a trial attained a speed of

26 knots an hour. The boat is propelled by
twin screws, with engines and boilers for each
screw, and either engine can be worked by
either boiler. The boat has ten complete bulk-
heads, and one half bulkhead. Each compart-
ment has a steam ejector and is lighted by
electricity.

The board of directors elected by the stock-
holders of the United States Electric Fire Alarm
company, of Evart, Mich., August 6th, consists
of the following: William R. Mapes, E. C. Can-
non, C. O. Trumble, C. L. Gray, and David
Wolf. The board of directors met the following
day and selected as officers of the company for
the ensuing year: president, William R. Mapes;
vice-president, E. C. Cannon; secretary, F. A.
True; treasurer, David Wolf; electrician, S. A.
Chase.

By a recent invention pertaining to primary
and secondary batteries the electrolyte or excit-

ing liquid is caused to penetrate the pores
or cavities of the electrodes by placing the latter

in a closed cell or jar, which can be hermetically
sealed, and in which a vacuum is created for

allowing the electrolyte to penetrate the interior

of the electrodes, or pneumatic or h)'draulic pres-
sure is exerted for attaining a similar result. The
electrolytic action is thus caused to permeate the
whole interior of primary battery elements, and
the active coating of secondary battery electrodes.

The directors of the Minneapolis exposition
are considering the advisability of requesting
Mr. Gladstone to open the exposition this year
by pressing an electric button in London, as Mrs.
Cleveland did in Washington last year. The
cable companies are now investigating the feasi-

bility of the scheme.
Visitors to the recent Leipsic fair flocked in

crowds to see the so-called magic bedstead which
was exhibited in a booth on the Konigsplatz.
By means of a strong electric current the occu-
pant of the bed is twice aroused through the
ringing of a bell, after which a tablet with the
words, "Time to get up! " is thrust before the
eyes of the sleeper, then his night-cap is pulled
off his head, and last of all—if not thoroughly
awake by this time—he is pitched out of bed on
the floor. Meanwhile the busy electric spark has
lighted the night-lamp on the dressing-table,
and the spirit-lamp under the coffee-pot—an ad-
mirable arrangement for the dark winter mornings.
An inventor by the name of Cass in New Brit-

ain, Conn., has brought out a new engine that is

mysteriously described as remarkable ; that is,

that an engine of 10 horse power occupies a
space of only 18 inches long by 10 inches high,

can be hung on the wall like a bracket for a shaft,

does the work, and at a very small cost.

The illumination of the Trocadero palace in
Paris during the recent fete vationaU required
45,500 burners, which consumed 3,895,000 cubic
feet of gas during the night. The bridges and
quais were illuminated, in addition to gas, with
78,800 glass lamps of various colors.

The Troy Electric Light company is having a
wagon made for special service at fires. It will

be provided with apparatus to cut the wires
wherever th^- endanger the service of the fire-

men.

Personal Paragraphs.
H. H. Kingsbury of Sydney, New South

Wales, Australia, was in Chicago a few days
ago. He expected to leave San Francisco for
home on the 27th ult.

J. J. Dickey has resigned his position as super-
intendent of telegraph of the Union Pacific

railway lines to assume increased duties with the
Western Union company, and L. H. Korty has
been promoted to succeed him. The changes
took effect August 15th.

E. M. Barton, president of the Western Elec-
tric company, has just returned from an extended
trip through the northwest.

Don A. Palmer has received the appointment
of electrician for the Town of Lake, with head-
quarters at the fire alarm office in Englewood.

Telephone Stock Quotations.

Col, 8. G. Lynch, broker, 146 La Salle street,

Chicago, furnishes the following quotations on
some of his specialties in telephone stocks:

Chicago 385 400
Central Union 44 45
Miclligan 75 76
Great Soutliern 30 33
Colorado 20 22
Rocky Mountain Bell 40 45
Cumberland So 85
Wisconsin ... 105 107
Bell of Mo ._ 155 157
Iowa LJnion .. 25 27

NEW ENTERPRISES.
At Kansas City. Mo., W. H. Plum will build a

f7,000 residence, and will fit it with electric bells.

In the same city R. F. Kellogg will erect a

residence to cost $4,000. It will also be pro-

vided with electric bells.

Chas. M. Clark, of Kansas City, is about to

build a residence to cost f8,000, It will have
electric appliances.

"The Chadwick," consisting of ten brick houses
after plans by A. H. Rarasden, architect, will be
one of the notable residence flats of Kansas City,

Mo. It will cost $125,000, and will be supplied

with the electric light

A residence block of eight houses is to be
built at Kansas City by W. Weston. The esti-

mated cost is $75,000. Electric bells will be

used throughout.

Wimbish & Powell, of Kansas City, are about
to erect a residence block of five houses. The
houses will be provided with electric appliances.

F. N. Sewell will erect a handsome residence

of stone, brick and marble in Kansas City at 3

cost of $125,000. A. H. Ramsden is the archi-

tect. Electric bells will be used.

At Independence, Mo., M. A. Dias will build

a residence block of three stories, to cost $40,-

000. M. E. Chamberlain, of Kansas City, is the

architect.

At Kansas City, Henry Smith will build a re-

sidence block of two stories to cost $27,000.

Electric bells will be used.

A stock exchange is to be built at the Union
Stock Yards, St. Joseph, Mo., to cost $10,000.

The electric light will be put in.

At LaSalle, 111., a new hospital is to be built

at a cost of $15,000. Rev. Father Schmall is in

charge of the undertaking.

W. S. Frazier, of Aurora, 111., will build a $15,-

000 extension to his factory.

P. Cudahy will erect at Sioux City, la., a pack-

ing-house which will cost $150,000.

James & James, of Kansas City, are the ar-

chitects of a residence block that will be erected

by Mrs. Lockridge, of the same city, to cost

$100,000. Electric bells will be put in.

E. B. Shearer, of Kansas City, Mo., will build

a $5,000 residence. Electric bells will be put in.

Kansas City, Mo., is to have another new hotel
to cost $150,000. C. J. Hopkins is the owner
and James & James the architects. It will be
lighted by the electric light and provided with
electric appliances.

A $7,000 residence, provided with electric

bells, is to be erected by John C. Alendorf, of
Kansas City, Mo.

S. M. James, of the same city, will erect a
four-story residence and business building to

cost $50,000.
At Choteau Springs, Cooper county. Mo., C.

B. Lakin is about to erect a hotel to cost $25,000,
from plans by L. L. Levering, of Kansas City,

Mo.
At New Orleans the Crescent City Brewing

company have determined to invest from $50,000
to $80,000 in a brewery. The plans and specifi-

cations have not been completed.
At Albert Lea, Minn., Johnson & Nelson will

erect a store to cost $11,000. It will be lighted
by electricity.

BUSINESS MENTION.
The Woodbury Engine company's boiler shop

at Rochester, N.Y., is full of orders for tubular
boilers. Using only the best grades of stock to

be purchased in America and employing only
first-class workmen, this company has secured an
enviable reputation on boilers. It is a fact for

them to be proud of that in thirty-six years
they never had a Woodbury boiler explode.
The Hutchinson Water, Light & Telephone

Co., or Hutchinson, Kan., has ordered a pair of

Gaskell compound condensing engines for the
pump room, a 125 horse power Armington &
Sims engine for the electric light plant and a

smokestack 78 feet high and 63 inches in di-

ameter.

E. 1. Ballon, of the Chicago office of the Brush
Electric Co., has recently closed a contract for a
90-light plant for the city of Ludington, Wis.,

and a six-light plant for a mill in the same place.

The steam plant that will be used in connection
with the dynamos that will light the city is in and
the lights will be in operation in 90 days.

The Putnam Machine Co., of FitcTiburg, Mass.,
are putting a 125 horse power engine in the
Eastern Illinois In.sane Asylum at Kankakee, III.

A part of the power will be used to run the new
25-light arc dynamo contracted for of the Wes-
tern Electric Co. Two new bojlers 6o"xi6 ft. are

also being put in by the Putnam Machine Co.
The institution is also being provided with a

complete Gamewell fire alarm system.
The Chicago Electrical Development Co.,with

its present office at 171 Randolph street, Chicago,
has been formed for the purpose of placing in-

ventions of merit on tlie market. The company
has advantages that will enable it to accomplish
this result speedily and with assurance of suc-

cess. Inventions and patents will be bought
outright or articles manufactured and sold on
royalty.

The Edison Electric Illuminating company, of

New York, has awarded to the Babcock & Wil-

cox Co. a contract for 8,700 horse power in

water-tube boilers for three new central stations

in that city. This makes the thirty-fifth order
received from various Edison companies.
The contract for lighting the Haymarket

theater on the west side in Chicago has been
taken by the United States Electric Lighting
company. The plant will consist of 1,500 lights,

and power will be furnished by an Ide engine.

The Callender Insulating Co., of New York,
have secured the contract for placing all the elec-

tric light wires underground for the Thomson-
Houston Electric Light Co., of Buffalo. The
Callender solid system will be put down for the

greater part of the work. The conduits will be
made of vulcanized wood and will contain arc,

incandescent and power cables. Work will be
started at once. The Thomson-Houston Co
have decided to put their wires underground at

once on the score of economy.
The Chicago Arc Light & Power Co. has

placed an order for four miles of Patterson electric

light cable with the Western Electric Co., of

Chicago.
The new multiple switch board of the Chicago

Telephone company, contracted for of the West-
ern Electric Co., will have 3,000 equipment.
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The Kansas Electric company, of Topeka, has

secured a contract from the Santa Fe road to

furnish their new hotel and eating house at

Hutchinson with a fire alarm and return call sys-

tem of bells. They will also put in about a thous-

and feet of speaking tubes. They have just

finished supplying a large hotel at Clay Center.

F. W. Home, who recently returned to Chicago
from the south to become manager for the

western and southern states for the Excelsior

Electric company, has shown that he has lost

none of his old time enterprise. This company's
6o-Hght plant at Stillwater, Minn., that had been

in successful operation for five years, was recently

sold to the gas company at that place for

$10,000.
Hazazer & Stanley, New York, are succeeding

beyond their expectations. Mr. Stanley was
formerly a resident of Chicago, and left an
assured and well paying position to branch out

in business, with a partner, for himself. They
regularly employ from twelve to fifteen men in

their shop.

The facilities of Holmes, Booth & Ha5'dens
for manufacturing painted wire have been in-

creased three times within a year. No better

proof could be adduced of the merit of the wire.

A. G. Day's kerite wire and cable factory,

according to a handsome photograph sent out by
Clark B. Hotchkiss, general agent, 16 Day street,

New York, is as solid and substantial as the

reputation of the goods turned out of that factory.

The Jarvis Engineering company has issued

an elegant lithograph showing the method of

setting a tubular boiler on the Jarvis system.

Under the skillful administration of H. A.
Glasier, the western office at 81 Lake street,

Chicago, is widely introducing this meritorious

furnace throughout the west.

At the Reliance Works, E. P. AUis & Co.,

Milwaukee, Wis., the following engines are

building: Warren Manfg. Co., Warren, R. I.,

one quadruple compound engine with cylinders

of 24", 36", 52}i", and 64}^" by 72" stroke;

Plymouth Cordage Co., Plymouth, Mass., one
compound, cylinders 30" and 60" by 72"; Sewall

& Day Cordage Co., Boston, Mass., one com-
pound, cylinders 22" and 44" by 60"; Carnegie
Bros. & Co., Edgar Thompson Steel Works,
Pittsburgh, Pa., three rail mill engines 46",x 60",

46"x 60", 3o"x48"; Carnegie, Phipps .& Co.,

Homestead, Pa., reversing plate mill engines, a

pair of 3o"x54", and a pair of 4o''x 54"; Sloss

Iron & Steel Co., Birmingham, Ala., five blowing
engines, steam, each 4o"x 60", air, S4"x6o";
Ashland Iron & Steel Co., Ashland, AVis., two
blowing engines 34"x 48", 78"x48"; Belleville

Nail Co., Belleville 111., a pair of reversing engines
28"x48"; City of Milwaukee, a six million gal-

lon pumping engine 2o"x36", 35"x36", 49".x36";
Cleveland Iron Mining Co., Ishpeming, Mich.,

pumping engine i8"x6o"; Milwaukee County
hospital, pumping engine 8"x 24"; Tamarack
Mining Co., Opechee, Mich., a pair of reversing

engines 1 6".x 36", and for their smelting works,
one 22"x 48", one 2S"x6o"; Kearsarge Mine,
Lake Superior, an air compressor 2o".x 42", 22"x
42"; Minnesota Brush Electric Co., Minneapolis,
Minn., 22"x4S"; Thomson -Houston Electric

Light Co., Racine, Wis., i8"x42"; Menominee
Mining Co., Iron Mountain, Mich., i4"x 36";
Warren Springer, Chicago, III., 32"x6o"; Grand
Avenue Cable R. R., Kansas City, Mo., pair

32"x48"; Albion Mill Co., Mendocino, Cal, 28"

X 48"; Capital Gas Co., Sacramento, Cal., 2o''.x

48"; Davidson & Sons, Milwaukee, Wis., 2o"x
48"; Radbourn Bros. & Hixson, 24"x 48";
Gorham & Sargent, Cleveland, O., 2o"x 42";
Dennis Long & Co., Louisville, Ky., i8"x42";
A. Cutler & Son, Buffalo, N. Y., i8"x42";
Industrial Works, Bay City, Mich., i6"x42'';
Farmers' Protective association. Fort Collins,

Colo., i6"x42"; Chicago, Rock Island & Pacific

Ry., one i6"x 36", one i4"x 42"; L. Banks Holt,
Graham. N. C, i8"x48"; C. W. Seefield, St.

Charles, Minn., i4"x 42"; J. F. Glidden, DeKalb,
III., I2"x36"; C. A. Murdock & Co., Kansas
City, Mo., i2"x 30".

Where all the telegraph pins and brackets come
from is a question answered in part at least by
the Central Electric company of Chicago, who
have a factory at Columbia City, Ind., capable of
turning out 12,000 pins and 5,000 brackets per
day. On the other hand, where all these pins

and brackets go is very satisfactorily answered

by the order book of the company, showing de-

mands that keep the mill full of work. The mill

is in the heart of a white oak section, and there-

fore the cost of the raw material is less than it

would be if the mill were located at a distance

from the source of supply.

The combination of electric lighting and gas

is working very successfully at Saratoga Springs.

About six months ago, the Saratoga Gas com-
pany and the Electric Lighting company there,

using the American system of electric lighting,

were combined under one organization. The
electric light plant consisted of 125 arc lights

and about 300 incandescent lamps. The electric

light has become so popular in Saratoga that

the company is now increasing its arc light plant.

An addition of fifty lights has just been ordered

from the American company. It has been sug-

gested to the company that the lighting of the

avenue, from the Grand Union hotel to the race

course, as well as the race course itself, so that,

during the hot weather, racing could be held in

the evening instead of day-time, would be a very

great attraction. Whether this will be done this

season or not is yet undecided, but it is being

very carefully considered. If the trotting asso-

ciation should decide to use electric lights, it

would be one of the greatest attractions, as well

as one of the greatest novelties, in Saratoga.

Arrangements have been made to erect an
Edison central lighting station at Jerseyville, Ills.

A number of public spirited citizens have organ-

ized the Jerseyville Electric Light Gas and Power
Co. It is expected that operations will be begun
by the middle of September. The complete
contract for steam plant has been placed with

the Pond Engineering Co. of St. Louis. It con-
sists of an 75 horse power Armington & Sims
engine, 80 horse power steel boiler, 120 h. p.

Lowe heater, boiler feed pump and injector; also

foundations, brick and pipe work, the whole set

up ready for service. This plant is to be a model
one in every way.
The G/ffl>f Democrat, St. Louis, has ordered

from the Pond Engineering Co., a sixty horse-

power Armington & Sims engine. They have
been using a smaller engine of the same make
for some years past, in connection with their

Edison plant which has recently been enlarged.

The Callender solid system of underground
incandescent cables has been adopted by the

new Edison Co., in Grand Rapids, Mich , and
the Callender company are making about fifteen

miles of large cables for feeders for this com-
pany. The Columbus Edison Co. are laying all

their wires underground and the leaders are being
laid by the same company upon their solid

system. The cables for the new Edison Co. in

Washington are to be laid underground. The
Callender Co. has secured the contract. Some
of the cables have an area of nearly half an
inch of copper.

The C. B. & Q. railroad company are equip-
ping some of their suburban service cars with
electric light. The first will be ready in a few
weeks. In one respect the arrangement will be
novel. Instead of being suspended from the ceil-

ing, the lamps will be attached to fixtures

fastened to the sides of the car over the backs of

the seats, giving a reader of a newspaper, for in-

stance, an abundance of light just where he needs
it. Johnson, Holland & Co. will furnish the
electrical equipment, including storage batteries.

The National Machinery Co., of Denver,
Colo., is quite active in the electric lighting busi-

ness. A new electric light company is being
organized in Denver to use the American system
of electric lighting. Fifty lights have just been
ordered, and it is expected that this will be added
to considerably within the next few weeks. The
electric lighting in Denver, up to the present
time, has been done by the Brush and Edison
systems. It is now likely that the American will

gain a strong foothold there as the principal man
in the management of the Brush Co. has re-

signed his position to connect himself with the
American system.

The Boston Electric Light company, under
the management of President F. A. Gilbert, has
become the largest local electric light company
in the United States. The plant was composed
of the consolidation of the Brush Electric Light
company 'of Boston, the Merchants' Electric

Light company of Boston using the Thomson-
Houston system, and the New England Weston,
the combination of the three plants making about
1600 arc lights. The compan)' has recently ac-

quired the Citizens' Electric Light company of

East Boston, with a capacity of about 2500 lights,

which were built and owned by the American
Electric Manufacturing company of New York.

Electrical Patents.

Issued August sjd, i88y.

368,576. Conduit for Electric Railways. Frederic Euphart,
Boston, Mass.

368,596. Electrical Resistance. Walter H. Knight, New
York, N. Y.

368,608. Secondary Battery or Accumulator. Antoine
E. Peyrusson, Limoges, France. The electrolytic liquid

contains sulphate of tin in solution. The positive

electrode consists of a lead rod with radiating strips

and a bottom plate.

368,62s. Telephone. Herbert L. Todd, Washington,
D. C. The diaphragm forming one electrode is cen-
trally supported, leaving its edges free to vibrate.

The resistance varying electrodes are suspended from
above on a rod so as to bear lightly by gravity against

an edge of the diaphragm from the rear. Included in

the circuit is a multiple coil which forms the magnet
when in use, the corresponding ends of the coils being
connected, and in one direction, leading to the bat-

tery, and in the other to the diaphragm electrodes, and
thence to line.

368,650. Stop-Cock for Electro Pneumatic Brake Sys-
tems. J. Fairfield Carpenter, Berlin, Germany.

368,654. Electric Hose-Coupling. Edward H. Crosby,
Boston, Mass.

368,674. Electrical Apparatus for Voiding Water Pipes.

James W. Kent and Robert Orr, Brooklyn, N. Y.
368,689. Controlling Device for Clocks. William S.

Scales, Somerville. Mass. A movable centering device
is controlled by an electro-magnet, and cooperates
with the sleeve which carries the second-hand of the

clock, moving said sleeve independent of the motion
imparted to it by the motor, so as to set the second-
hand in any determinate position. The sleeve, at the

same time, serves to change the vibrational length of

the pendulum.
368,692. Printing Telegraph. Robert J. Sheeny, New

York, N. Y. An armature supported upon a universal

joint and rocking or vibrating in four different direc-

tions is employed. iV circular movement of an arma-
ture lever or arm fi.xed to the armature is thus occa-

sioned and this rotary movement is conveyed to the

type-wheel shaft through a train of gear connected
with tlie armature lever through a crank-arm. The
four single-coil electro-magnets of the armature are

successively placed in circuit by the action of a circuit

controller. Two line wires are employed, capable of

being alternately connected through one of the elec-

tro-magnets, and that diagonally opposite, while the

other is connected alternately through the remaining
two electro-magnets.

368,745. Process of Tanning by Electricity. Johann
Wilhelm Aborn and John Laudin, Stockholm, Sweden.

368.764. Connecting Device for Electrical Conductors
William J. Hammer. Boston, Mass.

368.765. Safety Catcli for Electrical Circuits. William.

J. Hammer, Boston, Mass. The safety strips are

formed of fusible wires braided, woven or twisted to-

gether.

368.766. Support for Electric Conductors. Maurice J.

Hart, New Orleans, La.

368,796. Portable electric propeller for Boats. Gustave
Trouve, Paris, France. The invention is covered by
five claims. The first and third are as follows:

" I. The combination of a removable propeller and
a removable electric motor, whereby said propeller is

operated, with a boat which is driven by the operation

of said motor and propeller, substantially as set forth.
" 3. A removable attachment to the stern of a vessel

in combination with a motor, and a propeller shaft

supported by said attachment and removable there-

with, substantially as set forth."

368,804. Electrical Resistance Coil. Chauncey D. Baker,

Chicago, III.

368,806. Electrical Battery. Thomas W. Bryant, Ansonia,

Conn.
368,809. Combined Electric Receiving and Transmitting

Device. Franklin S. Carter, Burlington, N.J. Sig-

nals may be sent and received back and forth between
two stations on the same circuit. The claims are lim-

ited to constructive details.

368.857. Electric Safety Lamp for Use in Mines. Miles

Settle, Snow Hill, England. The incandescent lamp
is carried on a float placed in an air-tight vessel. The
escape of the fluid from the vessel breaks the electric

connection and extinguishes the lamp. An automatic

locking bolt is employed to prevent accidental closing

of the electrical connection when once broken.

368.858. Printing Telegraph. Robert J. Sheehy, New
York, N. Y.

368.859. Printing Telegraph. Robert J. Sheehy, New
York, N. Y. The type are carried on flexible arms of

different lengths and pass in their revolution above a

printing roller. The shaft carrying the arms may be

arrested in any desired position with the required type

above the roller. An impression hammer is then thrust

against the arm carrying the type and an impression of

that particular type is made on the paper

368,907. Fire Alarm Telegraphic Repeater. Charles

Burgher, Boston, Mass.
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SPECIAL SALE
isiNG Bells, Push

Switches, Wire,
Batteries, etc., etc.

Eleehpie &ppli%Buttons!

We are offering- these goods at prices uever before equalletl, quality
considered.

Special Pi-ice List sent to the Trade on application.

Now is the time to order before the assortment is broken.

MANSFIELD ELECTRIC CO.,

Russell & Co.

Mansfield, Mass.

Jlie p^pkers-I^ti^^ell [T\\n\n^ and
f[\[^.

Qo.

Electee

Lighl!

Adapted to all Systems.

CITY OFFICE,

num.
ST. LOUIS,

MO,

\el2§v®f^p Qe^[.m^ [DP^. Co.

INCAINDESCEKT LAMPS, fiom lO to 100 Candle t»ower.
DYNAMO MACHINES of Improved Construction.

Proposals for Estimates -furnished for Complete Installations of Incandescent
Plants upon application to

P. 0. BOX 3068, BOSTON, MASS
FACTORY AT CAM BRI DGEPORT, MASS.

MASSILLON, OHIO, g^^g ^^^
BUILDERS OF V?-<ff.V^^'^-^ '"7©^

Automatic Engines i'"--v£

BOILERS, ETC.
Complete Power Plants Furnished

and Erected.
Send for Catalogue.

GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALER IN

Electrical Securities.

EXPLOITER OF

Electrical Inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET, CHICAGO, ILL.

Q7i(;a^o Ele(;tri(; Qub.

^bere will be a meeting of t^e 6HieAG8 BLEOTRIO

oLUB, rKonday evenina, September 51I?, at 8 o cloob, at

tbe rooms of tlje olub, 228 Dearborn ®treet.

E. H. JOHNSON, Pres. F. J. SPRAGUE, Vice-Pres. and Gen'l Manager. A. S. BEVIS, Secy, and Treas. H. McL. HARDING, Gen'l Agent.

SPRAGUE ELECTRIC RAILWAY AND MOTOR CO.
Factory, 510 West 30th Street, NEW YORK.

THE SPRAGUE MOTOR IN THE LEAD IN POWER DISTRIBUTION

OFFICES:

NEW YORK, 16 anil 18 Broafl St.

BOSTON, 55 Oliver Street. .

NEW ORLEANS, 20 CaroneMt St.

BETROIT, 133 Jefferson Avenue,

OFFICES:

CHICA&O, 185 Deariorn Street.

ST. LOUIS, 304 LocDSt Street.

PHILADELPHIA, 119 Sontli dtli St.

CLEVELAND, 0„ 117 PiiMic Spare.

TOPEIA, 700 Kansas Ave.

SPEAOUE AUTOMATIC MOTOE.-IB Horse Power. 200 Volts. Efflcieaty, 31 per cent.

SPRAGUE MOTORS representing 2,000 Horse Power have been sold during the past ten months, and an aggre-

gate of 4,000 Horse Power of all sizes up to 75 Horse Power are now being constructed for orders, at the factory. Thirty-

types of the IVIotors are being built to stock our Agencies for their regular sales, a fact which clearly shows their perfect

commercial status. A general impression is abroad, that Electric Motor Work is of the necessity confined to small,

and limited, Horse Powers, THE SPRAGUE COMPANY are building Motors from forty to seventy-
five Horse Power ; and guarantee a greater economy in the delivery of large units of power, than by any other method
of long distance power transmission.

THE SPRAGUE MOTORS are in daily use In nearly every Important city In the United States and in many cities of Europe.

THEY GIVE UNIVERSAL SATISFACTION and are what is claimed for them, RELIABLE, EFFICIENT, PRACTICAL.
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The Oetroit Sight Feed [ubricators

Are pronounced the best by more than 20,000 users.
They are especially adapted to

PI6P ^PEED ENGINE^ F0^ ELECTI^IC IiIGpTIJVG

Being SIMPLE in OPERATION and ALWAYS RELIABLE.

A Lubricator sent on 30 days' trial to responsible parties.

^^ Iwould not take five time^ tM cost of my lubricator if I could

not get wrwther" is tJie statement often made by users.

Liberal discount to the trade. Send for Circular and Price
List.

DETROIT LUBRICATOR CO.
Office, I 1 Rowland Street, - DETROIT, MICH.

lECffNGj

Send for Our Valuable Book forEngineers and Belt Users. Free.'^

Agents in all Cities. Send for Trial Belt.

Our Belts are the strongest, most even and perfect Electric Belts made.

SO?. IjOXJIS, -St/LO.

POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS OF

^team and ||ydraulic |||achinery.

Complete Steam Plants for Eleotric

Light and Power.

Western Agents for Armington & Sims' Engines, Steel Tubular
Boilers, Jarvis' Patent Furnace, National Rocking and Sheffield Grates,
Lowe Feed Water Heater, Blake Pumps, Korting Injector, Jenkins' Bros*
Valves, Etc. Also, Brick and Pipe Work, and Belting. ,

SEND FOR LATEST CATALOGUE,

707 and 709 MARKET STREET, ST. LOUIS.
BRANCH, 521 DELAWARE ST., KANSAS CITY.

ANNUNCIATORS.
4 DEOPS $6 00
5 •' 7 00
6 " _ 8 00
7 " 9 00
8 " 9 50

10 DROPS. $11 00
12 •' __. 12 50
15 " _ 15 00
20 " 18 00

iLECTRICHL lUPPLIES
OF ALL
KINDS.

733

HORACE VAN
Broadway,

SANDS,
NEW YORK.

One 16 liight Van Depoele Dynamo, with 16 Lamps
and Wire, Fixtures, Etc., necessary for running a factory

circuit. All in perfect running order. Will be sold cheap.

Address, S, Western Electrician Office.

^-

George p. Barton,

:::::::::::::::::: I^U/ OffjC^e ^^^ ::::::::::

Rooms 68 and 69 TEMPLE COURT,

225 DEARBORN STREET, CHICAGO.

Patent and Trade-mark Cases.

JHoIfT)^5, Bootl^ 9 |1ayde95,
j

25 PARK PLACE, NEW YORK
-llANUFACTURERS OF—

Bare and Insulated Ifllre,
Underwriters' Copper Electric Light Line Wire, handsomely finished

highest conductivity. Copper Magnet Wire, Flexible Silk and
Worsted Cords, for Incandescent Lighting. Lead Covered
Copper Wire, for inside use. Round and Flat Copper

Bars, for station work. Insulated Iron Pressure
Wire, Patented Barbed Copper Lighting

Protector Wire,

-SOLE AGENTS FOR-

The Forest City C^irbon (Dnfg. |Jo., Cleveland, Qhio.

Western Agency, 185 & 187 Dearborn St., Chicago

HAIAIIB & STANLEY,

J)Li^[:-ppoof

Electric

BELLS

§Li[®epiop to all

otl^ep^'.

32 34

Fr'anl^foi'^ pi
J

NEW YORK.

The Western Electrician

$2 00 ^^^ Handsomest,

A The Cheapest,

YEAR. The Best

Send in your subscription for tVie only Electrical Journal
publislied in the West.

WESTERN ELECTRICIAN,
No. 6 Lakeside Building, CHICAGO.
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The Baxter Electric Motor.
This Motor is now ready to be placed upon the Market. Manufactured for both

ARC AND INCANDESCENT CIRCUITS,
Jl7e Opiy perfectly (^ouerped /T\otor ^uer /r\ade.

It is preferred to organize companies lor the different States. Correspondence solicited. Address

The Baxter Electric Manufacturing and Motor Co.
Factory A, Constitution and Monument Sts. 11 SOUTH STREET, BALTIMORE, MD. Factory B, Buren and Monument Sis.

aiLES iLUXI-lMAaiSrEXIC SHIELD P^OR ^KTJLXCIiES.
Office of Van Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Anti-Magnetic Shield & Watch Case Co.
Qentlemen : — Your Anti-Magnetic

Shield for watches cannot be over-esti-

mated. It is now very near eight months
that I have worn my watch, and to-day

it is (without correcting time) about one
minute slow. Considering the fact that

I am every day near dynamo electric

machines in our regular business, the

test could not be harder. I could never
have believed it before that protection

was so complete. In this age of elec-

tricity, not only electricians, but every-

one who needs the correct time, should
have the Anti-Magnetic Shield. A good
deal of practical utilitj', as well as pleas-

ure, can be derived from a good time-

keeper. At present, I look upon a watch
without a shield as a thing incomplete,
and so it is. Very Respectfully,

CHAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M. Co.

Sure protection from all Electrical and Magnetic disturbances.
Send for descriptive circular.

'

' * * * I have no hesitation in saying
that I believe the shield would perfectly

protect the watch against any magnetic
influence to which it is likely to be ex-

posed by being worn in the vicinity of a
dynamo machine.

The plan you have adopted of plac-

ing the watch movement inside a closed
box of this magnetic material, is based
on true scientific principles, and is the

only plan I know that could succeed.
WM. A. ANTHONY,

Prof. Phs, Dept., Cornell University.

The application of Anti-Magnetic
Shields to pocket time- pieces promises to

be of very great importance to horologists
and watchmakers ; it will render opera-
tive and line adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of
their susceptibility to the all-pervading
magnetic influence.

AMERICAN WATCH CO.,
Waltbam, Mass.

GILES BROS. & CO., 103 State Street, CHICAGO.
J B. YOUNG.

PRESIDENT AND TREAS,

B. K. JAMISON.
VICE-PRESIDENT.

Solar Carbon & Mfg. Co.

iith and Etna Streets, PITTSBURGH, PENN.

WELL SELECTED AND GOOD

QARBONS
MADE FROM NATURAL GAS. PROCESS PATENTED.

Western Office, Room 45, 187 La Salle Street, Chicago.

SPECIAL DISCOUNTS ON LARGE ORDERS.

Telegraph, Telephone and Electric [ight Supplies.

ANNUNCIATORS, BURGLAR ALARMS, ELECTRIC BELLS,

BATTERIES AND BATTERY SUPPLIES.

Repair Work done and Special Manufacturing attended to.

Skilled Workmen in all Departments.

B^ALL APPARATUS WARRANTED AND SATISFACTION GUARANTEED.

MAGNETO BELLS, ETC., ETC.

No. 211 and 213 Randolph Street, CHICAGO.

COKRKSPONDKNCB SOLICITED.

XXZXjX. OlJTJI'dl.

Send! for Catalogue E.

HIUU CUUTCH WORKS

CLEVELAND, OHIO.

The Standard Open-Circuit Batteries of the WorM.

GONDA and DISQUE,

The Only Genuine Leclanche' Batteries

Are those wliicli bear this

liABEIi and the Trade-Mark. GONDA.

DO SOT BE IMPOSED UPON BY IMITATIONS.

If dealers have not the Genuine Battery,
send direct to us for Price-List.

THE LECLANCHE BATTERY CO.,

(lONDA (FORMERLY PRISM) CELL. COMPLETE. 149 Wcst Eighteenth street, New York.

GENUINE DISQUK CELL COMPLETF
The Porous Cell also bears Label.
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D. A, DAyOLER. Pirs. •7. E. CROUSE. Vice-Prts. IF. H. BOUZTOX StijH. H. A. TREMAISE, Asst. Supt. C. E. FREXCH. Sec. W. G. SiriTH, Treas.

The Standard Carbon Company,
Successors to THE BOULTON, CLEVELAND & CRYSTAL CARBON COMPANIES,

ASD MANCTACTUEEP.S OF THE ABOVE

#)====Q2lebrated Bra9d5 of Qarbop poi9t5 apd Battery /T\aterial.==#

CAPACITY, 100,000 DAILY.

This Is not a combination, but a consolidation of tlie best skill and talent in the carbon business, for the purpose of producing the best possible carbon at the lowest

practical price.

We have the largest capacity, the best skill, and make the best carbon in the world, and manufacture carbons for every system of arc lighting in the world. Prices and

discounts furnished on appKcation.

Cleveland, Ohio, U . S. A.STANDARD CARBON COMPANY,

GIVEN UNDER THE AUSPICES OF

THE NEW YORK ELECTRICAL SOCIETY.
GENERAL EXHIBITION COMMITTEE.

Pnf. A. M.Mayer, J. M. Pendleton, G M. Phelps. Jr.. L. J. Phelps, R. W. Pope, Dr. M. J. Roberts, J. .4. Seely. Alf. Shedlock. C. S. Shivler. H. A. Sinclah, IV. C. Temple.

H. C. To-wnsend, W. A. Vail, Dr. Vnnder IVeide, Geo. G. Ward, Jos. IVetzler, T. Wolcott, C. W. Hull. Dr. Barllelt, D. H. Bates, C. S. Btadley, F. B. Crocker,

C. H. Cheever, M. M. Davis, Ed. C. Davidson, T. A. Edison, Francis Forbes, A. C, Fowler, Jahcz Feary, D. R. Garden, H. R, Garden, Dr. Noivin Green ft
H. D. Hall, Jas. A. Haniblet, Geo. A. Hamilton, A. G. Hokomb, Samuel Insull, F. IV. Jones, A. A. Kmidson, C. L. Levey.,

Dr. Otto A. Moses, W. Mayer, Jr., IV. Marshal, T. C. Martin, Robert Grimshaw. C. O. Mailloux.

This Exhibition will be held in^the City of New York, in the American Institute Building, Second and Third Avenues, between
Sixty-third and Sixty-fourth Streets, and will be OPENED TO THE PUBLIC ON SEPTEMBER 28, continuing to DECEMBER 3.

No electrical exhibition has ever been held in New York, and a rare opportunity is thus offered of bringing electrical apparatus prominently before the public of New
York and vicinity. It is confidently expected that 750,000 persons will attend this Exhibition, thus giving the same a widespread publicity.

m^^ Steam power will be furnished free, and the charges for space are very moderate. Blank forms of application as well as other information relating to the Exhibition,

iviU be furnished on application to the Secretary, JOSEPH WETZLER, Room 175 Potter Building, New York, P. O. Box 3265.

CHAS. A. CHEETOER, Pres. WILLIARD L. CANDEE, Treas.

The Okonite Company,

vlon/;:

trad^ mark.

Manufacturers of

gleetpie [fi^l^t, ^elepl^one and ^ele^Pgvpl7

WIRES AND CABLES
FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
We parllculaily desire that a trial should be given niir wire by all parties coiitemplfttiiiK Undergruund,

Aerial or Submailne service as we are convinced that It Is the SHfest wire for the purposes known, and we
can. without hesltRtion, refer to parties who are now using It. We are alsoinanufactarers of the celtbmted
OCONITE TA1*E, the best Insulated Compound for raaking joints In ihe market. Estimates and
quotations furDlshi'd upon application.

Chicago Branch 187 LA SALLE STREET, Chicago, III.

Minnesota Branch, MINNEAPOLIS ELECTRIC CO., Minneapolis, Minn.

Nebraska Branch, MIDLAND ELECTRIC CO., Omaha, Neb

Sawyer -Man Electric Co.
LICENSED BY AND STICOBEDING TO THE COMMERCIAL HUSINBSS OP THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THEZSAWYER-MAN PATENTS.

GENERAL OFFICES:

MDTOiL LIFE BLD&.

32 NASSAU ST.,

NEW YORK.

Plans and Estimates Furnished
for all kinds of Incandes-

cent Lighting,

Philadelphia Office:

No, 308 lALNDT 11.

BOSTON OFFICE:

Ko, 33 FEDERAL ST,

Estimates Furniehed for the
Thomson-Houston System

of Arc Lighting.

The DYNAMO of this Company is AUTOMA.TIC in Ita regulation, and will maintain a UNIFORM
LIGHT, with ALL or ANY PORTION of the .lights in Circuit. Our LAMP will NOT BLACKEN and

will MAINTAIN Its CANDLE POWER during Its Guaranteed Life.

Tf^e \J[/oodbijry

AUTOMATIC

Cut-Off High Speed

-MAXtlFACTURED BY-

OJOODBUI^Y GNGinB =

(gOMPANY. *tL;;

ALSO BUILDERS OF

piaJQ 5''^^ l/alue

AND

DonMe Yalve Iflim Speefl

AUTOMATIC

Qtjt-Off ^Q(5i9<^s

AND

TUBULAR BOILERS.

Address the Manufacturers at

652 Mill Streei, IR0CHESTER,\N. Y.
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^e wn ^gpSele -Eleetfie

OF CHICAGO, ILL., U. S. A.
Owners of the Patents and Inventions

of CHAS. J. VAN DEPOELE.
FOB

^l^etrie

I^ailvuay

/Apparatus,
Electric Arc Light Dynamos and

Lamps.

Constant Speed Stationary Electric

Motors, Etc.

Our Arc Electric Light unequalled.

The only perfect Double Lamp.
Thousands in use. Guaranteed

equal to any in every respect.

Lipm9 ^yo

VAN DEPOELE

^l^(;tri(;

I^ailu/ay5
ARK [N OPEIIATION AT

Appleton, 'Wis., Scranton, Pa.,

Montgomery, Ala., Detroit and

Port Huron, Mich., Windsor, Ont.,

Binghamton, N. Y., and Lima, O.

and are being constructed at An-

sonia, Ct., Brooklyn, N. Y., and St.

Catharines, Ont., Omaha, Neb., and

Dayton, Ohio.

Estimates and Catalogues sent on
Application.

re in use everywhere and are daily (growing in Popularity. Write for Illustrated

Electric Light Catalogue.

-ADDRESS-

VAN DEPOELE ELECTRIC MANUFACTURING CO.
15, 17, 19&21 NORTH CLINTON STREET,

NEW YORK OFFICE: Rooms 220, 221 & 222, No. 45 BROADWAY. CHICAGO, ILL-, U.S.A.

IQotors lOound for any Current, ]|rc or Incandescent,

GUARANTEED FULL RATED POWER,

{egulation Superior to any motor.

SELLING agents:

NYLAND

ELECTRIC CO.

406 Broadway, ^ ^^j

New York,

Ox^

#
v^ ^-v

Branch Office:

NEW YORK,

^C^/ NYLAND
'''' ELECTRIC CO.,

406 Broadway.

CLEVELJLlSriD, OHIOs

OFFICE, No. 1 National Bank Bldg. WORKS, 21, 23, 25, 27 Frankfort St.
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Fort|||ayne"]enney"Electric [ight Co.
SOLE OWHERS AND MAHUFACTURERS OF THE
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JEIIQEg ARG LIGHT

The JENNEY DYNAMO has no equal for SIMPLICITY, COMPACTNESS
and DURABILITY. The same has been said and admitted to be true of the

Jenney Lamp. Recommended for the award of the

ONLY GOLD MEDAL
At the Great Southern Exposition at Louisville, 1883, for Best Arc System.
Awarded First Medals for Best Arc Lamp, Best Arc Dynamo, Best Arc System.

This system HAS NO EQUAL for SIMPLICITY, DURABILITY and
STRENGTH OF LIGHT.

-ALSO-

COMPLETE INCANDESCENT SYSTEM.
DYNAMO: PERFECTLY AUTOMATIC, SHUNT WOUND, REQUIRING NO RESISTANCE for variable load.

LAMP: NEW FILAMENT, NEW PRINCIPLE of Construction, REMARKABLE LENGTH OF LIFE with FULL
CANDLE POWER, will not deposit carbon on inner surface of bulb.

The filament is as pliable as a piece of thread and is not made brittle by the action of the current.

Complete System of Fixtures and Attachments, also full line of Electroliers, Combination Fixtures and Shades.
"We are in the market for Large Incandescent Contracts.

CXRIC IMOXORS ••#

We have the Only Perfect Working Headlight for Steamboats, ,with Focusing Reflector. Full inforrnation furnished on
application. - Philadelphia Office : 26 North Seventh Street. G. A, WILBUR, Manager.
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ARE

Headquarters for Everything Electrical.

Write for New Illustrated Catalogue, mailed free.

15 Day Street and 779 Broadway, NEW YORK.

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

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

Electric Light and Power.

Telegraph and Telephone,

Railway and all other

Branches of Signaling.

Aerial Use.

All Sizes Subterranean Use,

Lead Encased m>es.'"'T:"'!tl%

CLARK B. HOTCHKISS, Gen'l Mgr.,

Concealed Wiring in all Locations.

16 Dey St., NEW YORK.

Head Office, 45 Broadway. New York. Factory, East Newark, N. J.

=THE CALLENDER===

JlANUFACTrREES OF-

Insulai^ed Uiines and Gables
FOR ALL PURPOSES.

House Work, Arc and Incandescent Lighting. Contractors for Sub-
marine and Underground Work.

Tbe (JMcago GlectriGal Development (Z^o.

PROMOTERS OF ELECTRICAL INVENTIONS.

Patents bought outright, or inventions handled on royalty.

We have superior advantages for placing patented articles

on the market.

Correspondence with inventors solicited.

171 RANDOLPH STREET, CHICAGO.

• ••••••

10 11 12 13 U 15 I'H IT IS 111 20 B. & S.

^l^etrie Cii^l^t Supplies.

Underwi'iters' Wire, Kerite Wire,
Magnet Wire, Hotchkiss Wire,

Bare Copper Wire, D. T. JKT. Wire.

THE ELECTRICAL SUPPLY CO.,

. /7 Dey St, NEW YORK. 171 Randolph St CHICAGO, ILL

factories: ansonia, conn.

Danikl W.
Addison H.

Mabmok, President,
NoEDTKK, Vice-President.

Chablbs D. JicNNKT, Elcctrfcfan BTtATTTAKD EoHisoN, Secretary.
Amos K. Hollowbll, Treasurer.

Jenney Electric Company,
Sole Owners of all the Patents and Inventions of Charles D. Jenney (known as the Jenney System) and Sole Owners and Manufacturers of his

Improved Oynamo, [am|h ^li

Electric motor.
lu all desirable features of Ave and Incandescent Lighting

the Jenney System leads. Simple, dui'ahle, economical,
steady, brilliant and penetrating. In these e3^entlalB It chal-
lenges comparison

Estimates Promptly Furnished for Erecting Electric Lighting
Plants for Cities. Companies or Individuals.

Prices Furnished for the Jenney Arc or Incan-

— _ DESCENT Systems, or for both combined.

:^ TheJenncy Arc-Infcandescent Dynamos are self -regulating,

^^ Tnd permit tlie turning on and olt of one or ;.ll of the Lamps
"^^

at will.

This Company g>ves special altenli&n to furjiishing milt^.

Shops, Factories^ etc., with Individual Plums.

SEND I I PHUPHLET IlLUSTIiJiTIIIG M QESCRIBIIIS THE SYSTEM. -

OFFICE AND WOESS;

Cor. Sentscky Are. »d Moms Si. ladimpolisilnd.
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SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

Electric Arc-Lighting

This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS FOR DIRECT LOW TENSION

AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

These dynamos are automatic in their regulation and will maintain a uniform light, with all or any portion of the lights in circuit,

maintain its candle power during its guaranteed life. Every requisite for the most perfect system of

Incandescent Electric Lighting, at prices which insure a profitable investment to the purchaser.

Incandescent Lamps and Appliances for Incandescent Lighting.

Our lamp will not blacken, and will

I

This company also manufacture Electric Motors of all sizes for the transmission
of power. Plans and estimates furnished for all kinds of Arc and

Incandescent Lighting.

THE THOMSON-HOUSTON ELECTRIC CO.,
-*m- OFFICES

Eastern, 178 Devonshire St., BOSTON. Western, Pullman Building, CHICAGO, ILL.
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^LECTRIC •!• JylGHTING.
(WOOD'S PATENTS), Owned and Manufactured by the

American Electric Manufacturing Company^
18 CORTLANDT STREET, NEW YORK.

For simplicity of construction, steadiness and puritj' of light, perfection of Automalic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning,

Tlie iL]MERICiLlSr IDYITiLiyLO HiLS ]SrO EQXJiLlL.
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits of

the AMERICAN SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

^HEBICAH ElECTBIC fMIHG •»

18 Cortlandt Street, NEW YORK.

«fHE - Improved ^v"iAW - Ikism"- Iattery^
THE NEATEST OF ALL BATTERIES. THE BEST AND CHEAPEST.

SIZE OVER ALL, 4'4 x 4"i x 7

With the exception of glass broken by carelessness, and the zinc and salammoniae consumed in the production of current,

all parts of this Battery are tiuaranteed to be Everlasting, Perfectly uniform .ind reliable in action, of faultless construction and
beautiful appearance.

Perpetual Negative Elements!!!
Tliese consisting of specially prepared prisms of Carbon are fine depolarizers, performing this function indefinitely, do not

require renewal, as is the case where chemic.d depolarizers are employed, thus a great economy is effected. These cells are so

constructed as to prevent evaporation of the solution, and crawling out of the salts. Thousands of these cells now employed for

Telepiione Transmitters, Gas Lighting, Annunciators, Burglar Alarms and other Automatic Devices are giving Perfect Satisfaction.

The many Physiciaus now using the "Improved Law " as an office battery, are unanimous iu their expressions as to its

perfection and adaptability for electrolysis and genefal galvanization, requiring no renewal nor attention in from two to five years,

the latter depending only on the amount of use.

Note :—This battery is not suitable for Galvano Cautery nor Incandescent Light purposes. -

LAW TELEPHONE CO., Sole Manufacturers, 112 LIBERTY ST., NeW YORK.

s tgvQslaPsI # Eleetpieal ® U/opl(t
MANUFACTURERS OF

Telegraph and Telephone Apparatus.
EXCLUSIVE MAKERS OF

SOLE MANUFACTURERS AND LICENSEES

+le(=^ +Iotel Gye^t ©all aod Fip® ^lapm jzi^s^sapahy^ Wihl^ GpaVit^ j^Goyo'^iabr'' eombiossl.

Pins, Brackets, at special low prices. In stock, full line Iron, Steel and Hard-drawn Copper Wire, Batteries, Gas Lighters, Call Bells, etc., etc.

CINCIHNATI OHIO, U. S. A,
ESTIMATES FURNISHED. SEKD FOE CATALOGUES AND PRICES. WXii WX-Lll J.! -n. i a., wij.j,w, w. ,^. ^j..

Hh.
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REYNOLDS' IM PROVED CORLISS.
THE IDEAL ENGINE FOR ELECTRIC LIGHT WORK.

UnEqualEd fnr CIdbe REgulatinn

ECONOMY OF FUEL.

Write for our Catalogue and Circular

giving Ixist of Users.

-SOLE BUILDERS-

"We refer to the following electric 1 Ight plants now nalog the Reynolds' Corliss:

Brush Electric Light and Power Co., Cleveland, O.
Edison Electric Light and Power Co., Rockfoid, III.

Syracuse Electric Light Co , Syracuse, N. Y.
Louisiana Electric Light and Power Co., New Orleans, La,, three engines
Badger IllumlnatlDg Co., Milwaukee. "Wis., two engines.
\Vest Side Power Co., Minneapolis, Minn., four engines.
Louisville Electric Light Co., Louisville. Ky.
La Crosse Brush Electric Light and Power Co., La CroBse, Wis.
C. M. &St. P. R. R., Milwaukee, Wis.
MfQon iiiee Mining Co., Iron Mountain, Mich.
West Hoiel, Minneapolis, Minn,
Plankinton House, Milwaukee. Wis.
N- W. Mutual Life Insurance Co., Milwaukee, Wis.
J V. Farwell & Co., Chicago, 111.

Chas. H, Slack, Chicago, III.

Mandel Brothers, Chicago, 111.

C. Boetcher, Leadville, Col.
Omalia Thomson-Houston Electric Light Co., Omaha, Neb.
Thomson-Houston Electric Co.. Racic.e, Wis.
Sioux Fails Electric Light and Power Co., Sioux Falls, Dakota.
Electric and Water Supply Co., Nelllsville, Wis

EDW. P. ALLIS 8l CO., Reliance Works, Milwaukee, Wis.
CHICAGO BRANCH: 48 South Canal Street.

Forest City Electric Works,
MANUFACTURERS OF

z:;-^ Cleveland's Electric Light Cut-outs,

GANG SWITCHES, FROM 5 TO 40 AMPORES.

Quick Make and Break Uncontrolled by the Handle.

Correspondence Solicited with Electric Light Companies.

W. B. CLEVELAND, proprietor,

26 S. Water Street, CLEVELAND, O.

FAHADAY CAHBON COMPANY, LIMITED

OAPACIT^if, 1,000,000 CAI^BOIVS MOIVTHLY,

QUALITY GUARANTEED EQUAL TO ANY IN THE MARKET.

LOW PRICE LIBERAL DISCOUNT ON LARGE ORDERS. CORRESPONDENCE SOLICITED.

I'lXXSBXJRG'II, PA.

NEW * YORK ^ SAFETY - STEAM * POWER ^ CO.
BTJILDEBS OF HIGH GF.ADE SELF-CONTAIKKD

AUTOMATIC

Qjt - Off E^p^ipes,

SPECIALLY ADAPTED FOR RUNSIXQ

IlECTRIC ^ ilGHTS

And other duty requiring close

regulation of speed.'

ADVANTAGES

:

Great strength without excessive weight,

Small space required.

Simplicity of construction.

Accessibility of all parts.

ESTIMATES CHEERFULLY FURNISHED.

Western Office and Warerooms-

64 & 66 i. iAK;iL ix.,

CHICAGO, ILLS.

^ WM. A. HAMMETT, Mgr.
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POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS OF

^team and Hydraulic |||achinery.

Complete Steam Plants for Electric
Light and Power.

Western Agents for Armington & Sims' Engines, Steel Tubular
Boilers, Jarvls' Patent Furnace, National Rocking and Sheffield Grates.
Lowe Feed Water Heater, Blake Pumps, Korting Injector, Jenkins' Bros.
Valves, Etc. Also, Brick and Pipe Work, and Belting.

SEND FOR LATEST CATALOGUE,

707 and 709 MARKET STREET, ST. LOUIS.
BRANCH, 521 DELAWARE ST., KANSAS CITY.

jHol/ri(^5, Bootl; 9 jiaydei)^,

25 PARK PLACE, NEW YORK
-MANUFACTUREHS OF—

Bare and Insulated |l|ire,
Underwriters' Copper Electric Light Line Wire, handsomely finished

highest conductivity. Copper Magnet Wire, Flexible Silk and
Worsted Cords, for Incandescent Lighting. Lead Covered
Copper Wire, for inside use. Round and Flat Copper

Bars, for station work. Insulated Iron Pressure
Wire, Patented Barbed Copper Lighting

Protector Wire.

-SOLE AGENTS FOE-

The Forest City Carbon (Qnfg. Co., Cleveland, Qhio.

Western Agency, 185 & 187 Dearborn St., Chicago.

/Ilumipods

uL^

I9(;a9desee9t.

We do not manufacture Dynamos or deal
in them, nor do we erect or maintain any
electric plants whatever. Our business is

solely the manufacture of LAMPS (or Lumi-
noids) with our own Fittings, under our own
patents and devices for any system or pur-
pose of any voltage, size or candle power (on
hand or made to order). We solicit the pat-
ronage of Electric Light Co.'s and larg-e users.

CORRESPONDENCE REQUESTED.
CATALOGUES ON APPLICATION.

ACTUAL SIZE];OF LAMP. AND HOLDER (Size No. I,) FOR LAMPS. 65„to lOO V. 1 6 C. P.

VITRITE &, LUMINOID CO., 182 Fulton St, New York.

'^CO B«-"W

Containing Paillard's Patent Non-Magnetic Compensation

Balance and Hair Spring, which are absolutely exempt from

magnetism and will not rust or corrode. Every watch is a

fine timekeeper and accurately adjusted to temperature. As
these non-magnetic qualities are in the works, they require

no shield or other protection.

Ask your jeweler for them. Send for Catalogue.

(i<^9(^ua j\(o9-/T\a(59(^tic: U/atel^ Qo-, IJd.

177 and 179 Broadway, NEW YORK.

Central
Electric

M. T. GREENE, President.

GEO. A. McKINLOCK. Treas.

WM. H. McKINLOCK, Secy.

Com^pany,
38 and 40 La Salle Street, Chicago.

1

AA^IRE
MAGNET
OFFICE
ANNUNCIATOR
UNDERWRITERS
LINE
BARE COPPER j

ELECTIMC BELLS,
BXJItGLA.R, ALA1M>IS,

HOTEL A.r»ir]VU]VCIA.TOPtS.
PRICES ON APPLICATION.

The Globe Electric Comp'y,
"Wholesale Manufacturers of Every Description

of Apparatus for

TELEPHONE COMPANIES,
Switch-Boards, Switches,

Annunciators and Bell Supplies a Specialty.

W li are of the Best Material and "Workmaa-
s p are Perfect in Action, Simple in Conalruc-
t on Elegant in Design, and Low In Cost. In
add tion Cliey possess many other important ad-

antdges which are wanting In other Annuncia-
tors

4 Inclicato™...$12 00 40 iDdloators.S 74 00

b " ... 16 00 50 . 92 00

8 ... 20 00 60 . 106 00
... 24 00 70 . 121 00
... 29 00 80 . 132 00

15 ... 36 00 . 90 - 145 00

30

... 44 00

... 57 00

100 " - 155 00

With Alarm $3.00 Extra, Subject—

THE 6L0BE ELEgTRlg EOMPANY,
.CLEVElAIip, OHIO, U. S, A,
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Patterson Weather-Proof Electric Light Wire,

¥12® l3®^t Ripe arid Weatl^ep-eppooF Eleetpi^ t\<^\it Wipe it^ tl^® Olap+^^t-

The price is not greatly in excess ot that for the ordinary UNDERWRITERS' ELECTRIC LIGHT W^IRE.

Send for price list of this wire.

CHICAGO. NEW YORK. LONDON. ANTWERP.

DETROIT ELECTRICAL WORKS,
MANUFACTURERS OF

Fleetrie ^dpplie5

INCLUDING

Medical Batteries, Skeleton, Iron and Box
Bells, Burglar Alarms, Hotel and House
Annunciators, Fire Alarm Boxes, Pins

and Brackets, Insulated, Magnet,Tele-

phone and Electric Light Wire.

BUILDERS OF

pisher's Qlectric |||otors,

AND ALL APPLIANCES FOR CITY AND SUBURBAN

#= ELECTRIC RJLIL.'WrJLYS.

General Offices and Works, DETROIT, MICHIGAN.

points.

Economy of Power.

Durability ofLamps,

No Discoloration of

Globes.

Precision of measur-

ing Instruments.

Greater Simplicity.

Less wire per lamp.

IN SHORT,

the most for the

least money.

The STfLLMAN.
C C tEVt'tv^ ND.'a ~^

-6^ tUcCtie/^qkZi:^ €1., (S^c^..^^^—-^

(ij.^U.1^ ^CC^»>^ AM^i^Ot^ Ci^^.m.l^AMjt^ . ^JixX.*^ ~filL)!i

Vi^ -CcaAy(- ^^^^<jU~,yi.j~(-i^cCCcf c^'oTa yU,^^ XJioM.

of. Ift^CfU^ W-rnjJ <^x.a>et A.-iA.ex.*U a^^ax^oM

p:<3^,'<aijt.^;ffi€Tj&^

^^

y

5l?^ iJpit:^^ 5'^^'^^^ E^ctri(; I ii^f^tii^^ Qo.
Address: c. C. WARREN, Manager Western Department 216 La Salle St., Chicago.

i
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An Arc Light Adjustable Hanger.

On this page we show an ilUistration of a new
adjustable hanger made by the Western Electric

company for use in connection with arc liglits.

This hanger does away with unsightly counter-

weights which have been largely used for the

purpose of raising or lowering lamps and as well

does away with the use of step-ladders for reach-

ing a lamp. The hanger is so arranged that the

lamp can never fall, and at the same time the

lamp can be readily raised or lowered to any

point. There are no springs to weaken and get

out of adjustment. These hangers are exten-

sively used in the plant put in the wholesale store

of Mar.shall Field & Co., Chicago.

Peculiarities of Electric Currents.'

By C. C. Haskins.

At the last meeting of the club we were all

well entertained and instructed in the matter of

physiological effects of electrical currents. Owing
to the lateness of the hour that paper was not

given the attention in the way of discussion

which it richly deserved, and I ask,' the privilege

of presenting some matters which are closely

connected with Professor Badt's paper.

That gentleman following Dr. Stone, stated

that the average resistance of the human sy.stera

would be about 936 ohms, and the doctor also

stated that a current of 100 to 200 volts might,

under certain circumstances, prove fatal, as in a

case of well .soaked cuticle, and especially if this

moisture contained some chemical salt in solu-

tion—a salt of soda, potash, etc. The degree of

dryness and thickness of the skin at the point of

contact would have much to do with the effect.

Professor Ayrton states that the intermittence

of currents also constitutes ar important factor,

and adds that it is probable that continuous

currents are less dangerous than the irregular

currents of some forms of machines.

A case is mentioned where a horse, browsmg
near one of the conductors of a railway using a

current at 250 volts pressure, touched the metal

with his moist nose and was killed, while chil-

dren and others were playing with the conduc-
tor, taking shocks, without inconvenience.

The other day at Boston, at the electric light

convention, some statements were made which I

must confess staggered me. Let me read from
the proceedings: " As regards the danger of

shocks, I have had a little experience on both

sides. I have had a full share of the arc light

shock. I have opened circuit on 1,500 volts,

which was sufficient for me. I have also taken

1,000 volts alternating, and there is no compari-

son between the shocks at all. If I may be
allowed to give my own experience, I should say

that the Thomson-Houston machine gives about

the most tremendous blow I have ever felt. It

is a peculiar dead stroke which you do not find

in the Brush. But the alternating machine seems
to throw you off instantly, you do not have time

to take hold. We had a case in Philadelphia the

other day which I think will be something for

Mr. DeCamp to hear, as I believed he feared it

was one of his men. We had been changing
one of these buildings from direct to alternating,

and while the building was still on the direct

current one of our wire men went into the cel-

lar and put an ordinary key socket onto the

mains to give him light After the building had
been turned into alternating currents, one of

these wires which had been used originally be-

came a dead wire, and the lamp having been

taken out of the socket there was nothing to

show that current was passing through the wire.

One of our men went down stairs to make some
changes, and our foreman cautioned him particu-

larly to look out for those alternating current

wires, as one of them was grounded. Two of the

men went down together, and one of them for-

getting that the building had^been changed to al-

ternating, went feeling around to get hold of

this socket. He found it, and he laid down on
the wet ground, and the other man stumbled over

him, and spoke to him but received no answer. He

m
1 Kead before the Ohiciigo Electric Club, September 5tli.

spoke to him again, and stooped and looked at

him, and finding that he was getting black in the

face ran off to call for help. He ran down to the

station, and while there learned that the foreman

had gone to another building, and he ran after

him. The foreman told me that the moment he

heard something was wrong there he knew what

it was. He ran down in the cellar, and he found

this man lying on his back perfectly still and

blue in the face. He stooped down and shook

him and got a terrific shock himself. He saw

that he still had hold of the socket, and he took

his coat, so that he would not get the shock

himself, and pulled the wire out of the man's

hand, and then they picked him up. He had

been then on the current, as near as we could

estimate, four minutes, taking the full benefit of

a thousand-volt current. The men did not know
what to do, but fortunately they treated him for

asphyxia. The man was blue in the face. They
cut his clothes open and dashed water on him,

and tried artificial respiration, and in the mean-
time sent for an ambulance. By the time the

ambulance got there he was sitting up, and re-

fused to get into the ambulance, and seemed to

be very much disgusted that an old arc light man
like himself should be keeled over in that way by
an alternating current of only 1,000 volts. The
next day he expressed himself as perfectly well

and ready to go to work. We had some difficulty

in getting him to go and see the doctor, but we
insisted on it, as we were more afraid of the ner-

vous shock than anything else. The doctor told

us that he was simply badly burned. The struc-

ture of the skin had been destroyed, as is^usual

in all electrical burns, and the burn had extended
some distance, following two or thr.ee inches

under the skin, and that the real danger was
in the burn. He said if it was opened up
the whole length he would recover with very

little trouble. The man told us that for two
minutes at least of the time he was on the wire

he was perfectly conscious, that he knew his

companion was there and he tried to tell him to

pull the wire away, but he could not speak, and
that when the man went away he knew perfectly

well it was for assistance, and he then realized

that it would be three or four minutes before

they could get back, and he thought to himself

that he could not stand it that length of time,

and then forgot everything. He said that he felt

no particular pain. He got a shock that he

would get from any electric current, when he

first laid hold of it, but after that he felt noth-

ing. The sensation seemed to be like that of

drowning. As soon as we got him to gasp and
breathe, his color came back again. This inci-

dent has given me quite a new hold on the alter-

nating current system—to know that you can

take 1,000 volts of it and stay on it that length of

time. I know I should be very sorry to take a

direct current one-quarter of that time."

Now this statement is mighty good reading,

coming as it does from a race of people who live

and flourish on natural gas around the junction

of the Allegheny and Monongahela rivers ; but

somehow, while there didn't seem to be any very

lively discussion, but rather a tacit submission to

the statement, I can hardly feel satisfied that we
have all the particulars in the case. Everyone
whom I have ever had the pleasure of listening to

on the matter of shocks seemed to have forgotten

some part of the story. He leaves out the other

wire that belongs to the derived circuit system of

which the victim was a part, or some other

equally prominent factor.

One pointer, however did crawl out from
under the extinguisher before it finally shut out

all the light. Somebody said that where con-

verters are left out of doors, and air spaces are

left for ventilation in the covers, moisture will

get in, and ground will develop on the high ten-

sion wires. Now to counteract any troubles that

may arise, the expedient of grounding one side

of the secondary or incandescent circuit is pro-

posed. In my experience, this animal called

"ground " is a breeder. In either arc or glow

lamp circuits, I have become convinced that the

constant ground is a positive detriment to the

general insulation of any line. I look upon it as

a relic—a rusty, gray-haired electrical fossil, and

to adopt this method of protection, which is only

effective through the danger it inaugurates, is to

work backward and call it progress. I have
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said that the ground is capable of reproduction.

I thinl; no gentleman present will dispute this

proposition.

Let there be half a dozen minute leaks on a

line above ground, and neither of these is suf-

ficient to develop a positive ground. On- another

portion of the same line let there be a positive

ground, and this latter will, if favorably situated,

develop heat in uncomfortable quantities. The
situation is one in which the division or deriva-

tion of the circuit radiates in practice from the

underground point and reaches out like the fin-

gers of an outspread hand to half a dozen or

more slight leaks. I think the placing of perma-
nent grounds upon a line is fraught with mis-

chief, and I very much incline to the belief that

better insulation is a far superior protection to

permanent grounds, even through high resis-

tances.

It was not my intention to go very deeply into

this matter, but I find on conversing with one or

two of the club members that this matter of in-

duced, 'of secoftdary, of alternate currents is very

little understood, and I have endeavored to get

a few pieces of hastily arranged apparatus to-

gether to show these differences.

We will first consider a primary, direct cur-

rent battery. It is composed of two elements,

the positive, zinc and the negative, black oxide of

manganese and carbon. The current, as gener-

ally considered, flows from the positive element
to the negative, through the solution- of sal-

ammoniac, and from the positive pole to the

negative through the outside wire. There is no
magnet in the circuit, and this constant flow may
with impunity be received through the tongue.
We will place a magnet in the circuit, and we
find a marked difference in the effects. This
difference is entirely due to the discharge which
has been called the extra current-discharge. It

is a form of induction, and is proportioned to the

number of ampere turns of wire and the amount
of iron in the core. In the circuit with the bat-

tery we will place an interrupter. The inter-

rupter merely opens and closes the circuit. At
every change of this nature, opening and closing,

we get a spark and a shock. The extra-current

is discharged many times in a minute. The
original force is only the current we had from
our six jars. There is no secondary coil here.

Now we will change the arrangement and
place an automatic breaker in the main circuit,

while in the secondary current we will place our-

selves. This is an induced current. You feel

nothing while the current is closed through the
main, but when the circuit is opened there is a

result, and also at the moment of closing

Now let me put the reversing magnets in cir-

cuit. We will then get alternate currents. The
quantity of current here, between terminals, is

about yij- ampere. These are the currents which
our friend spoke of, and these are the effects of

alternate induction from only six Leclanche cells,

about nine volts. Make this electro-motive force
100 times greater than this, bring it up to 1,000
volts, what would the result be to anyone who
was testing it physically?

Here is a magneto generator. It is a peculiar
instrument, manufactured by the Western Electric

company here, and kindly loaned for the occa-
sion. Its peculiarity consists in its having .a

switch, by means of which I can, at will, have
either a straightened or direct current, or I can
make it deliver an alternate current. What I

want to do is to show, if possible, the different

effects of the two currents—the direct and the
alternate.

Another experiment, which originated with
the Count du Moncel, gives us a hint how to

produce a constant current of an undulatory
character by means of a magnet, a coil and a
galvanometer. The effect is feeble, of course,
because rude and quite weak apparatus is used.
The effect may, however, be seen in the move-
ments of the needle, which remains on the same
side of zero, but shows less or more influence
according to the position of the magnet relative
to the coil.

Recent delicate scientific experiments have
discovered the fact that the surface of the land
is never absolutely at rest for more than thirty
hours at a time. Thus, those great earthquakes
which make epochs in history are merely ex-
treme cases of forces that seldom sleep.

An Electric Street Railway.

Fig. I of the views shown in connection rep-

resents an electric street railway car of the Van
Depoele Electric Manfg. Co., at Binghamton, N.
Y., and Fig. 2 at Lima, O. Both of these plants

are of recent date and are giving excellent satis-

faction in regard to service and to economy of

operation. The plant at Binghamton, N. Y.,

consists of one 100 honse-power generator, three

15 horse-power motors, and three 10 horse-

power motors, and is owned by the Washington
Street and State Asylum Electric railway, S.

M. Nash, lessee: H. Wilcox, superintendent. Mr.
Nash writes under date of the ist inst.

:

" I leased the Washington Street railway last

spring. It was run by horse power and had
been losing mone)' every year. I have equipped
the road with an electrical plant of the Van
Depoele system, and commenced running by
electricity May 25th last. The road has paid

largely since the start, and our receipts are in-

creasing every day. We have no trouble what-

ever with the electrical apparatus. We run four

cars all the while and six on extra occasions. I

have been renting power but shall equip a station

with my own steam plant in the spring". Every
one is pleased with the electric road, and real

estate has advanced at least twenty-five per cent,

along the line in consequence of the use of

electric power on the road.''

The plant at Lima, O., consists of one 60
horse-power generator, five 10 horse power motors
and one 15 horse power motor. It is owned -

b)' the Lima Street Railway Motor & Power
Co.; B. C. Faurot, president; F. L. Sangan, sec-

retary, and J. H. Rose, superintendent. The cars

were run for public use on the Fourth of July
for the first time. Twenty-five thousand strangers

were in town that day and the cars were in use

for nineteen hours to accommodate those who
wished to experience the novelty of riding for the

first time on a car propelled by electricity. Crude
petroleum is used for fuel, and the president of

the company states that the cost for power is less

than one dollar per day per car, for a run of

seventeen hours.

after, but the larger to be American. It will es-

tablish itself in Chinese commercial centers and
have branches in all foreign cities with which
China has any interests. It will have the right

to coin money, receive and disburse imperial

and provincial treasury funds, carry on the fi-

nances of those governments and will act, in

fact, in a large sense on the credit-mobilier sys-

tem. It will advance funds, construct railways,

telegraphs, canals, river improvements and sys-

tems of drainage and take part in building forts,

arsenals and public works. The syndicate will

also take all existing telegraph lines and have
exclusive right for fifty years to manipulate
telephones."

The active agent in the enterprise. Count
Mitkiewicz, is a man of varied fortunes. He ap-

peared first in Rochester, N. Y., as an exiled

Russian nobleman, several years ago and married
there the daughter of a wealthy man. After

bearing him seven f;hildren his wife died and the

count soon left the city. Subsequently he ran a

summer resort near Washington and was a prom-
inent frequenter of the lobbies of the hotels of

the capital. Two years ago he married Miss
Yates, a descendant of Justice Marshall. The
count is a man of fine address and a fluent

speaker of severallanguages.

The First Theater Electrically Lighted,

A private discussion as to the first theater in

the LInited States to be lighted by the incandes-

cent electric light has brought out some interest-

ing correspondence. The Western Edison
trie Light Co. think that the Academy of Music,
Ch'cago, was the first theater to put in a plant of

the kind described, and fixes 1SS2 as the year.

The month and day are not so definitely fixed,

but it is approximately given as about the middle
of September of that year.

Edward H. Johnson, president of the Edison
Electric Light Co., of New York, thinks the Bijou

theater of Boston, Mass., was the first. He
states that the plant was an isolated one put in

for the use of the theater only, that the theater

was fully lighted throughout, no other light be-

FiG. I.

—

Van Depoei.e Electric Street Car at Binghamton, N. Y.

That Telephone Concession In China.

Count Eugene de Mitkiewicz, accompanied by
a Chinese imperial envoy and suite, passed
through Chicago last week on their way to

Washington, bearing letters from the viceroy to

Secretary Bayard. A summary, by translation

into English, of these letters reads as follows:
" On opening, the viceroy states his desire to

bind China and the United States in closer

bonds of friendship, and he has therefore

granted to Count Mitkiewicz and Wharton Bar-
ker of Philadelphia the following concessions:

A national and international bank is to be formed
under an imperial charter giving sole and ex-

clusive rights as regards the Chinese imperial

and provincial governments. This bank is to be
supplied by America and China with a capital of

50,000,000 taels, in proportions to be fixed here-

ing employed, and that the plant was installed in

fourteen days from the date of receipt of order.

James McElroy, at present electrician of the

Hollis street theater in Boston, writes: " The
exact date when the incandescent light was first

put in operation in the Bijou theater, Boston,

was Tuesday, December 5th, and the first time
before the public, December nth, 1SS2. The
theater was dedicated Monday, December nth,
1S82, by Collier's Standard Opera company in

Gilbert & Sullivan's ' lolanthe.' I claim to be
the first man that used the incandescent light

for stage and theater."

So far the Academy of Music, Chicago, seems
to be ahead with the odds decidedly in favor of

the Edison light.

Chicago's gas bill last year was $600,000. No
wonder there is a demand for the electric light.
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The National Fire Loss.

The national fire loss, considered in the ag-
gregate, brings to attention some startling figures.

The aggregate loss during 1886 was a round
3105,000,000, the largest annual loss on record
except m 1S84, when it reached §1 io,oco,ooo,

and except, of course, the years of the Chicago
and Boston fires. But the current year bids fair

to look at its close upon the largest annual ash-

heap that was ever seen. The average monthly
loss thus far in 1887 has been over §10,000,000,
the total figures being $76,928,100, making a
seven months' loss larger than the entire annual
loss of any year previous to iSSi, excepting

building of dwelling-houses is not confined to
any one section of the country. The ten princi-
pal known causes for all fires in the country are:
Incendiarism, defective flues, sparks (general),
matches, lightning, lamp explosions, stoves^
spontaneous combustion, lamp accidents (not
explosions), and locomotive sparks.

Selenium.

At a recent meeting of the Swedish Royal
.-Vcademy of Sciences, Prof. E. Edlund, the cele-
brated Swedish electrical savant, read a paper on
the effect of the sun's rays on selenium, describ-

FlG. s.—Van Depoele Electric Street Car at Lima, O.

1879, and that year it was less than |i,000,000
more.

The distribution of fires varies so widely from
year to year that no "experience tables" can
possibly be made. For some years the middle
and western states suffered about 32 percent,
each of the total loss ; the New England states

13 per cent.; the southern states 15 percent, and
the Pacific states and territories about 7 per cent.

But last year the eastern and middle states de-
creased the percentage of loss, and the western,
southern, and Pacific states increased theirs.

This year, again, things are reversed, and the
east is suffering heavily. The losses in New
York city last year were comparatively light

;

but more property has been destroyed in the
first seven months of this year than in the whole
of 1886. No cause can be assigned /or these
fluctuations, and in view of the varied experience
of many years it is very much to be doubted if

there is one.

During the year 1S86 there were 15,222 fires.

The origin of 1,913 is unknown, and the origin of

5,651 if known was not reported ; of the 7,698
remaining fires, 1,959, O"^ 26 per cent, of those
whose origin is known, was attributed to incen-
diarism. The other 5,739 were attributable to

58 different known causes. Of all the known
causes, then, the incendiary is responsible for the
most fires. In 1886 he destroyed $11,597,324
worth of property, or a trifle over 10 per cent,

of the total loss. But this is his usual percent-
age according to the figures.

Next to incendiarism the defective flue is the
known cause of the largest number of fires, 1,004
fires resulting from this cause in 1886, which is

about 13 per cent, of those whose origin is

known, and of 7,300 fires in dwelling-houses
during the last three years, the origin of which is

known, the defective flue heads the list of 36
principal causes, and caused about 20 per cent,

of them all. Forest and prairie fires come third,

and matches fourth. This is a striking com-
mentary on the manner in which dwellings are
built. During 1886 there were 102 fires in New
York state known to result from defective flues,

94 in Ohio, 93 in Indiana, 92 in Pennsylvania,
90 in Illinois, 71 in Massachusetts, 65 in Mis-
souri, 46 in California, 37 in Texas, 30 in Maine,
29 in Georgia, 22 in Kentucky, and so on. From
these figures it may be assumed that the careless

ing the most recent experiments made with that

substance on this point, particularly in Sweden,
of which which the following is an e.xcerpt: Some
twelve years ago it was announced to this society
that the metal selenium, discovered by Prof. Ber-
zelius, had a greater electrical conductivity when
exposed to the rays of the sun. in a dark cham-
ber. This applies to the crystalline form of

selenium, whereas in the amorphous state it is a

bad conductor of electricity. This remarkable
peculiarity of selenium has since many times
been the subject of research in several countries,

and particularly among Swedish savants, the

results of which are that it has been discovered
that the effect of the light varies under different

kinds of li.ght, and that it is, moreover, so pow-
erful that the electrical resistance under favorable

conditions, in bright sunshine, is not more than
6 or 7 per cent of the magnitude when the metal
is in a dark chamber. During the last few years

these researches have been resumed by electrical

savants, who have succeeded in demonstrating
some other important electrical peculiarities pos-

sessed by this metal.

The selenium is melted on a metal disk, with
which it can form some chemical combinations,

and is distributed in a layer, the thickness of

which is only two or three-hundredths of a milli-

meter. On this layer of selenium a gold leaf is

pressed, so thin in texture that the sun's rays can
penetrate it and reach the layer of selenium.

Now, if this composition be exposed to the in-

fluence of the sun's rays, and its electrical resist-

ence be tested by leading an electrical current

from the gold leaf to the metal disk below, it will

be found that sometimes the conductivity will

decrease to yi per cent, of what it is when the

element is placed in the dark. By this method
the sensitiveness of selenium to the light has

been found to be twenty times greater than was
formerly known to be the case. Moreover, it has

been demonstrated by these researches that the

resistance of the selenium depends upon the

direction of the electrical current, the resistance

being fifteen to twenty times greater if the cur-

rent runs from the gold leaf to the metal disk

than vice versa. This phenomenon, which was
demonstrated in a dark chamber, seems to indi-

cate that the chief obstacle to the continuity of

the current must be sought in the point of trans-

mission between the gold leaf and the selenium

layer, or between that of the latter and the metal
disk, as any diflierence in the resistance offered
by the selenium itself, whether the current runs
in one or the other direction, is impossible. 'This
view is also supported by the circumstances that
the resistance was dependent upon the strength
of the current as well as upon the electro-motive
force of the battery.

Another discovery, also of interest and import-
ance, was made. If the gold leaf and the metal
disk, between which the selenium layer is placed,
were connected by means of a wire attached to
to a galvanometer, it showed that the electric
current began to circulate as soon as the gold
leaf came under the influence of the sun's rays.
We may ask whether the light at the points
of contact between the selenium layer and
the metals with which the latter is surrounded
effects some chemical change, whereby the forma-
tion of a current is caused, or whether the active
force possessed by the light is immediately
transformed into an electric current ? As the
current commences at the moment the element
is subjected to the light and ceases the moment
the latter is removed, the last-mentioned solu-
tion seems really the most natural. This being
as it may, we have by these experiments obtained
a dry pile, a pile without acids, which may lead
to the discovery of other secrets.

A Human Electric Generator.

Anton Saverne, a Belgian cabinet-maker, em-
ployed at a Kensington shipyard, has the won-
derful power of producing electric sparks by
rubbing his fingers.

" I know not how I do it,-" he said last even-
ing, as the" reporter saw sparks shoot from Sa-
verne's fingers. The cabinet-maker rubbed his

finger-tips rapidly up and down upon his trous-
ers

; then, holding his hands out with his

fingers widely extended, jets of tiny yellow
flames, or long sparks, shot out. They seemed
propelled by some unseen force ten or twelve
inches into the air, when they vanished. The
rio;ht hand seemed more charged with electricity

—if the sparks are electric—than the left. The
lamp in Saverne's front room was put out, so
that the sparks might be seen in all their bril-

liancy. It was a wonderful sight. Again and
again did the bushy-headed Belgian rub his

fingers and hold them out, while showers of
bright sparks darted out as if from toy fireworks.

" I was not always so," said Saverne. "When
I had been sick ten years ago it was said I would
die. I lay so weak one night in my father's

house when there came up a storm. Such thun-
der and lightning I never knew before. And
my body had such queer sensations. While I

lay, covered up with bed-clothes, my mother sat

holding her face in her hands by my side, and I

seemed to feel a thousand needles pricking my
limbs and chest and the soles of my feet. It

was not so painful, for queer thrills came with
every prick, and when the thunder rolled away
and the rain stopped I rose up, leaned back, and
put out my hand to take that of my mother's.

My eyes were closed, but I heard her cry
'Anton !'

" 'What !' I gasped weakly.
" 'Your hand.'

"I looked at it. The one nearest to her. It

was all aflame. I was terrified. My cry brought
my father and sister to the room. They looked
at me in horror. I took my other hand from
the clothes to rub the right. Sparks shot from
the fingers of the left. Soon they died away,
but I have but to rub my hands as you have seen
and the lights come."

—

Fhiladelfhia News.

Chicago Electric Club.

The Chicago Electric Club met last Monday
evening. Professor F. B. Badt acted as chairman.

Routine business of minor importance was trans-

acted, and the club then listened to a paper pre-

sented by Mr. C. C. Haskins, printed in .full in

this issue. The different experiments outlined

in the paper were carried out with the aid of the

apparatus described, to the great interest and in-

struction of the members, and the physical effects

of the several currents discussed.

The next meeting of the club will be held

Monday evening, September 19th, at 8 o'clock.



WESTERN ELECTRICIAN. September lo, 1S87

A Street Car run by Storage Battery.

New York, Sept. 5.— A week ago Friday

night, a little party composed of F. J. Weis, a

train dispatcher in the employ of the Pennsyl-

vania R. R. Co., Wm. Ettinger, electrician of the

Pennsylvania R. R., A. Jackson of the Electrical

Accumulator Co., of New York, G. B. Caldwell,

president Citizens Ry. Co., Wheeling, W. Va., C.

J. McConaughy, train dispatcher, Pennsylvania,

R. R., E. V. Cavell, of the Western Electri-

cian, of Chicago, Messrs. S. J. Sullivan, T.

Bradley and others, witnessed a test of a new
motor and mechanical arrangement designed by

by Mr. Weis for street railway cars. The Jersey

City and Bergen Horse R. R. Co., had one of its

cars equipped with the device and placed its

tracks at the di.sposal of the party. The motor

weighed 400 pounds and was of five horse power

size. The current was furnished by a Julien

storage battery which consisted of a total of

forty cells each of which weighed thirty-five

pounds. The motor was placed under the car

and the battery under the seats. The weight of

the car and its equipment was a trifle over 6,000

pounds.
A start was made, and the inertia overcome

with ease. The run was continued at speeds

varying from six to twenty miles per hour, up

grades of over four per cent, and around several

short curves of a mean radius of about 27 feet.

The switch was turned to 32 cells at start-

ing, but quickly changed to 22, which proved

ample to propel the car at a speed equal or in ex-

cess of that attempted by any cable line )'et in

operation.

Occasionally some one would ring the bell, and

the car was stopped- without jerk or jar within

about its own length. Quick stops were also

made on both grades and curves, and in no case

was there any apparent difficulty. It is a note-

worthy fact that although the battery consisted

of 40 cells, at no time—even when running at

from fifteen to twenty miles per hour—was it

found necessary to call over 32 into requisition

—

not even in starting midway up a grade of from

four to five per cent.

A pleasing feature was the ease with which the

car was controlled, the application of the motive

power by means of the friction wheels direct

upon the driving wheels producing the motion,

being such that neither jar nor jerk was per-

ceptible, either when starting or stopping or

when increasing the speed by switching on power
from another ten cells. In pleasing contrast to

the usual "buzzing" or "whirring" noise often

objected to in the operation of various electric

systems, was the perfect quiet with which the

driving arrangement worked—not a sound being

heard but that occasioned by the car running over

the rails.

Those who witnessed the trial, while admitting

that there is always room for improvement, re-

turned to the Astor House at 5 a.m., convinced

that, in his invention, Mr. Weis had done much
to make electric traction by means of storage

batteries a practical success, at least so far as

satisfactory speed, easy manipulation, and econo-

mical service are concerned. C.

Long Distance Telegraphy.
" Are you interested in long distance teleg-

raphy?" asked Senior-clerk Allen, "when he

showed me through the deparment recently,"

writes Ralph D. Blumenfeld to Electric Age.

Replying in the affirmative, I followed him to a

desk in a distant corner, where he began to call

"Ms, Ms, Ms," signing "Ts," the London office

call. Shortly after "Ms" answered.

"That is Marseilles," said Allen. "I am going

to have him give us Bona on the northern coast

of Africa." Jerking away at his monstrous key
he clicked out to Marseilles : " Please give me
Bona, quick."

"All right," replied "Ms." "Call him."

Bona was "raised" and was asked to put Alex-

andria on. "Call him," said Bona. Alexandria

was reached without much difficulty, although

the wire seemed to give an occasional swing or

lurch, caused presumably by some defective pole.

"To 'Ad.'—Canyon give me Aden? Ts."

"I think so," said Alexandria. "Wire been in

trouble and been raining much. Can't get these

lazy Arabs to go out after wire trouble. Try
"De."

"De, de, de" clicked the ponderous instru-

ment. Here Alexandria broke in, telling "Ts"
to adjust his instrument for Aden. Allen ad-

justed and Aden answers, "I. I. De."
Here we had a port in the Suez canal thou

sands of miles away, and it took but a moment
for him to reply to our question, that it was very

hot. Could he give us Bombay? Of course.

"Please call "Bm."
It took just one minute for Aden to make his

connections and for Bombay to answer us with a

cheery "Good morning" that sounded as clear as

a bell. He said it was hot—so hot that he had

an idea he would shrivel up if it continued much
longer. When told that I was an American, who
understood telegraphy, and that I represented

the Globe, he said: "Glad to see you. I once

lived in Boston. Globe's a great paper."

Vertical Section.

After a few more courtesies had been ex-

changed, the wire "busted" somewhere in France

and I left the building.

And yet they say this is an unprogressive age!

The Mix and Genest Microphone.
The illustrations shown on this page give a

very good idea of the Mix and Genest micro-

phone, which is coming into use in some of the

German government telephone stations estab-

lished in connection with the telegraph service.

As will be noted the diaphragm is vertical, and
the carbon cylinders are prevented from revolv-

ing by a kind of brake. Between a cast iron

ring R and the mouth piece T is inserted a dia-

phragm M, consisting of pine wood, and held by

Fko.nt Elevatio.v.

the clamps a a^ , upon this diaphragm are fast-

ened two carbon holders b h, which serve as

journals for the three carbon cylinders k. Across

the face of the diaphragm is placed a spring /
provided with a gun metal piece in, to which is

attached a layer of some soft material, preferably

felt, such as is used for coating the hammers of a

piano-forte. This layer of felt acts as a brake,

and the pressure can be increased by tightening

the screws ss^. The resistance of this trans-

mitter is about 4.5 ohms. The primary coil con-

tains 250 turns of 20 mils wire having a resist-

ance of one ohm, while the secondary coil con-

tains 2,900 turns of 5 mils wire having a resist-

ance of 200 ohms. Herr Grawinkel, one of the

officers in the administration of the German tele-

graphs, states that speech by means of this micro-

phone is transmitted very clearly and sharply to a

distance of 120 miles over an ordinary iron tele-

graph wire, and to a distance of 15 miles through

an underground cable.

Electrical Distribution by Alternating
Currents and Transformers.

Part I.

In the current issue of the Journal of the

Franklin Institnte, C. H. discusses systems of

electrical distribution by alternating currents and
transformers, basing his paper on the series of

articles by Rankin Kennedy printed in the Lon-
don Electrical Review, March 18th to April 22nd,

18S7, and reprinted in this countr)-. We repro-

duce the paper.

In a brief history of such systems, obtained

apparently wholly from the record of English
patents, he cites, as the earliest record, a patent

to Jablochkoff, in 1877, for using induction coils

with alternating or intermittent currents for dis-

tributing lamps. The transformers were placed

in series, and were apparently used for obtain-

ing a higher from a lower potential, as in the

ordinary Ruhmkorff coil. The next in order
are the patents to Harrison, 3,470, of 1878,
Bright, 4,-2i9, of 1878, and Edwards and Nor-
mandy, 4,611, of 1878, the latter of which he
says is important, as it is a clear and distinct

description of a complete system. The coils

are, in all of these, placed in series, and no
mention seems to be made of converting high
into low tension, other than a statement in

Bright's patent that "the size and length of the

primary wire and the secondary wire coils are

adapted to the number of lights employed."
The next patent. No. 5,183, of 1878, to J. B.

Fuller, of New York, seems to be the first to

mention a regulating device by varying "the
magnetic field." The next is that of De Meri-
tens, 5,257, of 1878, which makes no advance on
prior inventions. No other patents are men-
tioned prior to 1882, to Gaulard &: Gibbs, which,

he says, has " all the elements arranged precisely

as in the systems patented or described by
Jablochkofi^, Edwards and Normandy, Bright
and De Meritens." In another patent to Gau-
lard & Gibbs, 1884, he says that an attempt is

made to prove that the transformers connected
in series are self-regulating. The writer then

states that in June, 1883, he, for the first time,

described the actual effects of counter E. M. F.,

and stated that when the transformers are con-
nected in parallel they became beautifully self-

regulating. After he made this statement,

Messrs. Zipernowski and Deri, of Buda Pesth,

applied for a patent (No. 3,379, March 16, 1885,)

for placing the transformers in parallel. He
considers this to have been a great step in the

history of such systems, and claims that " no
self-regulating transformer has been invented up
till this date, which will give constant E. M. F.

in the secondary circuit, with constant current in

the primary circuit;" that is, when connected in

series. He states the law that "as the current

in the secondary circuit increases, the counter

E. M. F. of the primary decreases, and, there-

fore, the current in the primary circuit in-

creases," which law, he says, renders them per-

fectly adaptable to connection in parallel order

to a supply at constant E. M. F. He states that

the law is similar in every respect to that for

motors in a continuous current circuit.

The next patent is that of Ferranti, No. 15,251,

of December, 1885, the claims of which he gives

in full, "to show what can be put into a British

patent." It contains transformers in parallel

and other accessory devices. The next is that

of Siemens and Halske, No. 16,038, of 1885.

The United States Gaulard & Gibbs patent is

dated October 26, 1886.

In the patent of Edwards and Normandy, as

well as in that of Ferranti, it was proposed to

employ a converter for raising the potential of

the (low potential) dynamo current, and from
this converter to supply the other converters in

the system. Such a system was constructed by
the writer (Kennedy), in 1886, with an alleged

loss of less than two per cent, in the first trans-

formers, in which the dynamo potential of fifty

volts was raised to 2,000.

In his history of such transformers, the writer

does not offer any records of the invention of

one of the chief and essential parts of such trans-

formers, that of reversing the function of the

well-known induction coils, and thereby convert-

ing a high tension into a low tension current of

great quantity. He states at the end of his

article, merely that " there is an impression

I
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abroad " (by which he undoubtedly refers to the

United States) ' that the mere employment of

the fine wire as primary and the thick as second-

ary in an induction coil was a great invention

made only recently, I am certain that this has
been tried by innumerable experimenters during
the past thirty years." It is to be regretted that

he did not furnish some proof of at least one of

the "innumerable" cases. In the absence of

such proof, it may be of interest to quote here,

from the Journal of the Fnmklin Institute, May,
18S7, p. 357, in which Prof. Elihu Thomson, in

referring to some lectures which he had delivered

at the institute ten years ago, says: "After

showing the induction coil as so used, I reversed

the process and passed high potential discharges

from a charged battery of leyden jars, through
the fine wire coils of the induction coil, and re-

ceived currents of low potential but of great

volume from the coarse wire of the coil. By
putting a low resistance galvanometer in the cir-

cuit of the coarse wire, known ordinarily as the

primary, a strong deflection of the index of the

galvanometer took place, and upon bringing the

ends of the coarse wire coil together in slight

contact, a bright green flash took place at every
leyden jar discharge through the fine wire."

It may also be of interest, in this connection,

that Alexander Bernstein, of Boston, applied for

a United States patent in January, 1883, for such
a system, but it was rejected, on the ground that

"it is not apparent how applicant in any case can
get more quantity from a secondary coil than he
has in his primary," by which, we presume,
quantity of current is meant, as distinguished

from quantity of energy.

In the history of the transformers themselves,

Kennedy begins with the form invented by Fara-

day, in 1835, which consists of an iron-ring core,

the two halves of which are wound, respectively,

with the two wires, resembling, therefore, a

Gramme ring without commutator, and having
its endless winding cut at two points, thus form-
ing two separate coils. This form is a very
good one, as the closed magnetic circuit of the

lines of force is composed entirely of iron; al-

though much older than the simple magnet form
used in the Ruhmkorff coil (1842) or in the

Gaulard & Gibbs system, it is much better

than the latter, as they have open iron magnetic
circuits, instead of having the whole magnetic
circuit of iron.

He goes on to describe the " evolution " of

the modern transformer from that of Faraday by
the inventions of Kennedy, 1883; Ferranti, 18S5;

Stanley, 1886; Dick and Kennedy, 1886; and
Zipernowski and D^ri, 1885; the best and "most
novel " development being in the latter, which is

the " highest class of transformer, reducing the

magnetic resistance to a very small value." This
invention consists in forming the two conductors
into what might be termed a core of ring form
and then overwinding them with iron wire; in

fact, it is the transformer of Faraday turned in-

;side out—instead of the conductors enclosing

.the iron, the iron encloses the conductors. Such
'.transformers exhibit no external (wasted) mag-
netism, and, therefore, represent the greatest

economy of magnetism.

In this bistory of the " evolution " of the

transformer, the writer appears to neglect dates,

as the alleged improvements of Ferranti, Stanley

and Dick and Kennedy appear to have been in-

vented after the Zipernowski and Deri, and
were, therefore, steps in a backward direction.

Furthermore, the writer does not seem to be
aware of the fact that in the English patent of

Staite, No. 12,212, of 1848, an induction coil

precisely like that of Zipernowski and Deri is

distinctly shown, described and illustrated, the

only unessential difference, considering it as an
inductor merely, is that it contained only one
coil instead of two, the object of it being to in-

crease the self-induction of that one coil. The
placing of the iron around the ring-form con-

ductor is, therefore, older perhaps than some of

the later inventors of inferior devices.

Kennedy's later form called a subdivided

transformer, appears to be a novel and ingenious

improvement of the Zipernowski and Deri or

Staite sheathed coil, as any or all of the sub-

divided coils are accessible and may be removed
or cut out in case of damage without unwinding
all the iron wire covering.

(To be continued^

The Theory of Telephone Conductors.
BY DR. V. WIETLISB.\CH IN ELEKTROTECHNISCHE RUND-

SCHAU.

Part I.

In number "2 of the Elektrotechnische Rund-
schau of the year 1887, I published a treatise on
telephone cables. In it I applied the cable theo-
ries developed by Thomson^, Kirchhoff-, Vas-
chy3 and others to telephone cables, and my de-
ductions made possible a simple determination
of the cable lengths permissible in actual
use. The conclusions arrived at have been
much disputed. It is believed that they do not
harmonize with actual experience, and false re-

sults have been derived from applying them to

circuits in which the theoretical requirements oi

the formula were not fulfilled.

Reference was made especially to the experi-
ments which Preece has recently published, in

which he made use of much greater lengths than
my formulas permit. Mr. Preece determines the
permissible length / (in English miles) of a tele-

phone line by the equation A=c w 1- in which c

denotes the capacity and u> the resistance of the
length ; / and a have the following values :

For copper cables 1 2,000
For copper ferial lines 15,000
For iron aerial lines 10,000

It is very unfortunate that this formula in-

cludes the empirical co-efficient A, which has ex-

ceedingly various values in different circuits.

For, if we assume that the law of capacity is cor-
rect, then we cannot comprehend why copper
cables and copper asrial lines should require dif-

ferent co-efficients, even if we should admit for

our circuits a considerable correction on account
of magnetization. If we accept the formulas set

up by Preece in his experiments as proved, we can
nevertheless only conclude from them that the

length of the circuit can be determined by A=
k w 1° in which k is a co-efficient which depends
on the material character of the circuit, and
whose value is not given by Mr. Preece.

I notice that the recent statements of Mr.
Preece do not agree entirely with his previous

experience. In a paper in the Journal of the

Society of Tel. Eng. and Elekt. Vol. IV., j886,
page 2S1, he reports experiments made by him-
self, according to which intelligible speech was
absolutely impossible over a number 8 B. W. G.
iron wire, 200 miles in length. This gives us

kwl =.oi2'iz'2oo- =5200, while according to

his new publication, good articulation is said to

be possible through twice this length.

Of course, the length of conductor through
which telephone articulation is possible is a very
relative conception. In my treatise, mentioned
above, I have laid especial stress upon the fact

that intelligible speech is made impossible, not

by the weakening of the tone waves, but by the

change of their relative intensity. My idea of

good telephonic transmission is that every single

word should be intelligible by itself. In experi-

menting on cables or long aerial lines, we find

that by increasing the length of the line at first

an occasional word and finally most of the words
reaching the hearer are unintelligible, but that in

spite of this, entire sentences can be understood
quite easily, especially if two persons who are ac-

quainted with each other are in communication.
Of course the meaning of the separate words is

rather guessed than understood, and this talent

for guessing cannot be taken into consideration

as a technical foundation for telephoning over

long distances. For this reason it is very desir-

able that in future experiments we should be dis-

tinctly told whether separate words were under-

stood or entire sentences guessed. Even if we
hold ourselves down to the understanding of

separate words, we shall be driven to making
guesses often enough in consequence of inci-

dental defects in the apparatus and circuits, and
other circumstances. As in all branches of in-

dustry, so in the matter of telephony, we desire

to have a system so constructed that it will work
properly, even if all conditions are not the best

possible.

Every telephone apparatus consists of three

parts: The transmitter, the circuit and the re-

ceiver. We know very well that all of these

( 1. Phil. Mart. T. XI.. p. 14b. 1856.
) 2. Monaisberloht a. Akail. d. wiss. Zu. Berlin, Okt., 1887.
( 3. Auuales Telegr. T. XI.. p. 185. 1884.

three parts mutually influence one another, but
we will understand this mutual influence only
when we are perfectly cognizant of the working
of the separate parts. In the following we shall

devote ourselves exclusively to the circuit. A
consideration of the cooperation of the various
parts is deferred for another time.

We define electric currents by four different

properties: Resistance, insulation, capacity and
self-induction. To develop a general theory of

transmission with an adequate consideration of

all these four factors would be met by very great

difficulties. We will simpUfy the problem as

much as possible, atid, as we shall see later on,

we are justified in this course as the practical

application of our results suffers no harm by thus

doing.

To begin with, we can, by carefully running
the circuit, make the insulation so great that it

need be considered either not at all or only as a

factor for correction. Then we can divide cir-

cuits into those in which capacity is very large,

self induction very small, and into those in

which, conversely, self-induction is very great

and capacity very small. For instance, for the

former we can take anti-induction telephone

cables, for the latter an iron aerial line.

A.—TELEPHONE CIRCUITS WITH LARGE
CAPACITY.

For a cable, that is for a circuit with very large

capacity and very small self-induction, the in-

tensity of the current which arrives at the end of

the cable may be represented by the following

formula if we pay no attention to the current

source. (Compare Elektrotechnische Rundscliaii,

1887, p. 14):

I.
;-A. ^^•'^

cos(2.Tn+^).

W V[e''-J-e-''— 2 cos k]

where k= V' 2-nCVV and tn .5= e''+ e~
tn k.

if at the beginning of the current the electro-

motive force is A cos. nt. When entering the

cable the strength of the current is

_AV[e"-t-e-"'— 2 cos 2 k]

' ~WV27[e''-f e-''-2 cos k]
.n-)-,5

If the capacity of the cable were zero, then

\ A
J =^ cos 2-n.

In such a circuit, the relative intensity of the

separate partial tones would not be changed, and
the tone color of the speaking voice would be

completely preserved over any desirable distance.

Intelligible speech would be limited only by this,

that beyond a certain distance the strength of

the current would become too weak to agitate

the telephone diaphragm.

Vl.k
The factor 7—,—

r

r

^Z
&^-\-&~—2 cos k

represents the influence of the capacity of the

cable. For a discussion of this I would refer to

number 2 of the journal mentioned above.*

( To be continued.')

Prevention of Theater Fires.

M. Larochette has devised and fitted up at the

Theatre des Nations, belonging to the city of

Paris, an apparatus by which the iron curtain

dividing the stage from the auditorium can be

quickly lowered in case of fire. The apparatus

is controlled by an electric circuit laid through

the building, and provided with push buttons at

various easily accessible places. Upon pushing

any of these buttons a current is sent through an

electro-magnetic catch, which releases and sets in

motion the mechanical apparatus by which the

curtain is lowered. The bolts of the panic doors

are fitted with similar electro-magnetic catches,

and the same current which sends the curtain

down causes the bolts to fall and the panic doors

to open. To make this system perfectly auto-

matic, thermostats are inserted at frequent inter-

vals in the circuit, so that, even should nobody

think of pressing any of the push buttons, the

heat of the fire itself will cause the apparatus to

act. This system was tried a few days ago wi.h

perfect success.

4. I make use of this opportunity Co correct several typographical

errors which slipped Into that article. Sclf-e\ idcntly (on page 14)

one ohm equals 1U9 (cm. gr- sec), one microfarad equals m—

1

5 (cm,

gr sec). On page 15 we have as abscissa not CWn, hut ycWn.
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We present in this issue another of Dr. Wiet-

lisbach's able papers on the theory of telephone

conductors. Dr. Wietlisbach's former article,

and the reply by W. R. Patterson, published in

earlier numbers of the Western .Electrician,

have attracted widespread attention, and the

series as a whole make up the most remarkable

papers on this subject published in America.

We shall present in the near future other articles

by experts in the same line.

A VERACIOUS writer to a French periodical in

describing an invention of M. Henri Paget de-

signed for putting a person to death by means of

an electrical whip, says that the Americans are a

nation of wife.beaters, and concludes with: "The
invention will probably have much success in the

United States, where the number of husbands
who beat their wives is very considerable." All

of which reads very much like a Figaro joke in-

stead of what was intended to be a part of a

scientific description of a new electrical appli-

ance.

September ist the Commercial Cable company
issued a notice that on and after September 15th

the tariff to Great Britain, Ireland and France
would be twelve cents a word, and to Germany
fifteen cents a word. Conjectures, opinions, sur-

mises, deductions, inferences and statements

that have filled the columns of the daily papers

in regard to the time of the settlement of the

cable war are again set at naught. There was a

conference a short time ago of the various cable

companies, and the outcome was only a continu-

ation of the haggling over rates. What steps the

other companies will takejn view of this action

of the Commercial company have not yet been
announced.

Within a little over a week the financial world
has received several successive surprises in re-

gard to the Baltimore & Ohio system. The first

was the sale of the express business to the

United States Express company, and quick on
the heels of that announcement came the news
of a preliminary contract entered into with a syn-

dicate which will have control of the great rail-

road system. It is yet too early to make a defi-

nite announcement of the disposition of the tele-

graph and sleepingcar business of the road, but
the indications are that the Western Union will

at least control the telegraph business, and the

Pullman Palace Car company the sleeping-car

business.

AVhen the system of handling boats on the

Chicago river by telephone was introduced by
City-electrician Barrett, it was believed that de-

lays to pedestrians and vehicles at the bridges

would be lessened. A trial of the system proved

the soundness of the conception, and a saving in

time was effected. But by an ordinance passed

some years ago the bridges were to be kept

closed during specified hours in the morning and
evening when the bulk of trave_l was passing

across the bridges. This ordinance seems to

have been set at defiance by those who have

lately had charge of the vessel-dispatching sta-

tion, and now there is complaint, especially from
those who take suburban trains and who are

obliged to cross anyone of the bridges, that they

are frequently " bridged " during the prescribed

hours for keeping the bridges closed, and thus

are obliged to wait for later trains during the

evening. The vessel interest is a great and
wealthy interest, but on the other hand, as Mayor
Roche said, " there are at least 700,000 persons

in Chicago who have no interest in vessels," and
a large part of_ that number cross the bridges.

Strict adherence to Professor Barrett's original

plan, and at the same time a strict observance of

the city oMmance could be had and vessels be

dispatched promptly, yet not to the detriment of

those compelled to cross the river.

The article entitled " A Human Electric Gen-
erator " is an instance of a popular belief that

some persons are more susceptible of electric

excitement than others. It is no doubt true that

persons of a highly sensitive organization are

more affected by an electric shock than less sen-

sitive persons, just as they would be b)' a nervous

shock from any other source. But it is doubtful

whether there is any great difference in different

human bodies to act as electric generators. The
body is" a conductor, and unless insulated by
clothing, carpeting, or other means, its electric

potential is zero, the same as that of the earth

Any person can generate sufficient electricity to

light the gas by sparks from the finger tips, by
shuffling along a woolen carpet. The electricity

in this case is generated by friction, condensed
on the body and given off to the metal gas fix-

ture. The idea that this man had enough elec-

tricity stored up in his system during a thunder-

storm to make him ever after a walking storage

battery is simply ridiculous, and is to be attrib-

uted entirely to his ignorance and superstition,

while his ability to generate electricity is doubt-

less due to some peculiarity of dress, probably to

woolen clothing and heavy woolen socks insu-

lating him from the earth, aided perhaps by dry,

cold feet, due to his illness.

It is understood that Cleveland members of

the National Electric Light association will

make strong efforts to secure the next midsum-
mer convention in that city, Cleveland is a

hospitable city ; it is the home of some of the

largest and most influential electrical concerns
in the country who would be pleased at the op-

portunity of welcoming and generously enter-

taining the convention ; it is a cool city in hot

weather, and from its geographical location is

easy of access for both eastern and western

members. All these good features are dupli-

cated in Chicago, and pride in our own city

leads us to say that they are multiplied. Chicago
would be only too well pleased to receive the

association a year hence, and would guarantee
to make the convention more welcome than any
other city, but Chicago will not be greed)', inas-

much as it has the honor of having been the

city in which the association was born and held

its first meeting. Therefore, while we regret-

fully yield first choice for Chicago, we do so

willingly in Cleveland's favor.

How many of these devastating causes of the

appalling total fire loss will the further develop-

ment of electricity eliminate from the list? The
incendiary will exist as long as the electric light

burns, and he will remain a villainous factor in

the problem. If, as a well-known electrician said

but a few days ago, the next ten years will see

electricity universally used for heating, will not

the second cause— defective flues— be taken

from its prominent position and placed near the

other end of the list ? Sparks in general—mainly

from forest and prairie fires— can not at the

present stage of electrical development be pre-

vented by the electrician's art, but that art can

certainly reduce the loss caused by matches,

lightning, lamp explosions and accidents, and lo-

comotive sparks.

If the electrician concluded his labors at the

moment, contenting himself with the powerful,

unvarying, brilliant, safe, yet cheap light he has

given the world, if he had no thought of convert-

ing heat into electricity, transmitting it to other

places and reconverting it into heat again, if he
had no thought of stopping the enormous con-

sumption of coal and water on the thousands and
thousands of the whizzing locomotives rushing

hither and thither across the country, casting

their clouds of hot cinders into inflammable

places, the world would owe him a deep debt of

gratitude. But all these, and more, the electric-

ian is bound to accomplish, and with his accom-
jjlishments will come the reduction of a large

proportion of those causes which roll up the

colossal fire loss that presents a startling array of

figures.

In another column we give in as condensed
shape as possible the results of an exhaustive

study of the national fire loss. From these fig-

ures it will be seen that the incendiary caused 26

per cent, of the number of fires of known origin

in 1886, and a trifle over 10 per cent of the total

loss. In three years the defective flue caused
about 20 per cent, of the 7,300 fires in dwelling-

houses. Forest and prairie fires made the third

best record, and matches the fourth. The ten

principal causes of fire are : Incendiarism, de-

fective flues, sparks in general, matches, light-

ning, lamp explosions, stoves, spontaneous
combustion, lamp accidents (not explosions) and
locomotive sparks.

In a personal letter our Pacific slope corre-

spondent writes enthusiasticall)' of California as

a^ field for the electric light and the electric

motor. He speaks of the power furnished cheaply

by the unfailing mountain streams and flowing

artesian wells, and of cheap natural gas and
petroleum for fuel. Referring particularly to

motors for railways, he writes -that the great

drawback is the distance from manufacturers.
" It takes from sixty to ninety days," he pens, 'to

fill an order. Thirty days more are consumed in

transportation, and further, from ten to twenty

days are required to get a return answer by mail

in response to an inquiry. By the time that a

company is formed, the equipment supplied and
the road in running order, a year has passed."

He notes a particular instance of an order for

an incandescent light plant, which has been in

the hands of a well-known and reliable concern

in the east for four months, and shipment has

not been made yet. He concludes that manu-
facturers in the east " have more orders than

they can get away with." Nevertheless whenever
there is a "boom" in real estate, companies are

formed at once for electric lighting and electric

railways.

That manufacturers are behind their orders is

a gratifying state of trade, and that California

is adopting the electric light and electric motor
so widely—as is evident from the notes of our

correspondent is also gratifying. "A year hence,'"

writes our correspondent "twenty-five electric

roads will be in operation in California."

September 5th marks the date of another hor-

rible holocaust in a theater in Exeter, England.
One hundred and thirty bodies, so the cable re-

ports, had been taken out of the ruins at the

time of going to press. The origin of the fire is

not stated, except that it was among the flies.

When the fire started the drop curtain was low-

ered to prevent a draught, but the fire burst

through the curtain and in a very few minutes
the building was a mass of flames.

Thus another thrilling chapter has been added
to history of calamitous theater fires. There
will be an investigation as to the causes, perhaps
blame will be laid on some person or persons,

perhaps punishment will be inflicted, but the

realization of these possibilities cannot fill deso-

lated homes, replace the husband or father, the

wife or children, atone for the loss of dear ones,

or in any measurable degree compensate for an
immense pecuniary loss. The scenes will be
illustrated in thousands of papers and discussed

in tens of thousands of homes. Time will fly

swiftly by, and within a few short days the affair

will become a matter of history and forgotten

i
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save by those plunged in grief, until a recurrence

of the disaster serves to recall the Exeter theater

fire to mind.
There are methods of making theaters safe.

The ingenuity of man has developed appliances

that render places of public resort free from the

dangers that beset them, particularly by fire.

The chemist has evolved the non-combustible

drop curtain. The electrician has produced the

safe electric light, which can be used with impu-

nity among the most inflammable materials. He
has cunningly concealed in the ceiling of a hall

the ever watchful, sleepless, unerring mercurial

fire alarm. He has harnessed electricity and

water together—an ever-ready exunguishing ap-

paratus that floods the incipient blaze and
quenches a fire in the early stages before it has

become an uncontrollable destroying demon.

Allied science and art have provided measures of

safety that make public halls safe from the

dangers of fire. Why have these appliances not

been adopted more extensively ? When will

theater-goers demand that the fire-traps be con-

verted into places of amusement that are not

liable at a moment to be turned into the charnel-

house or the funeral pyre ? Now is the time.

The ounce of prevention so familiar to the

mind should now be administered, and in good
measure, and thus save the pound of cure which

never will act as a remedy to hearts bowed down
with grief, and homes laid waste by the occurrence

of another theater fire.

Last week we recorded the victory achieved

by the Board of Trade of Chicago over the

bucket shops, by compelling the telegraph com-
panies who had not agreed to discontinue ser-

vice to bucket shops to take their choice between

serving the board or the bucket-shops. It is

now said that the bucket-shop men have retaliated

by cut'ing wires. However, it scarcely seems

possible to de])rive the bucket shop men entirely

of quotation s ilely on the ground of their in-

ventive ability in discovering ways of avoiding

both the law and the stringent rules laid down
by the big board. To the disinterested observer

the struggle between the two is amusing, to say

the least.

The Elements of Electric Lighting.

By Philip Atkinson, Ph. D.

Number IS.

The Sperry Dynajio.—The Sperry dynamo
presents some important features which deserve

special notice. In the rotary movement of a

Fig. 21.

ring armature between opposite external poles

pieces, the lines of force, according to one
theory, enter the armature core and traverse the

coils, producing an equal magnetic effect on
every portion of each coil, interior as well as ex-

terior. According to another theory only the ex-

terior portion of the coils cuts the lines of force,

the interior portion, as well as that on the end^.

being practically idle, serving only asi a conduc-
tor of the electricity generated in the exterior

portion. To bring this idle portion into action

the field magnets of the Sperry dynamo are con-

structed with interior as. well as exterior pole

pieces, the flat ring armature being nearly in-

closed between them, by which means, it is

claimed, about 92 per cent, of the armature wire

is rendered effective, while without interior pole

pieces only 30 to 54 per cent becomes effective.

Fig. 21 represents the field magnets complete.

They consist of two horse-shoe magnets, one at

the right and the other at the left ; the four cores

being attached to a heavy iron yoke. From each
core two pole pieces, like the tongues of a tun-

ing fork, project horizontally, eight in all, four

interior and four exterior, the two sets being ar-

ranged in two concentric circles as shown, leav-

ing an annular space between them. The

armature, shown in Fig. 22, rotates in this space,

its shaft passing through the centre of the mag-
net yoke. Its core has the same construction as

that of the Edison, thin flat sheet iron lings, in-

sulated with paper and bolted together, without

air spaces. It is attached at the commutator
end to a brass support called the spider, con-

nected with the shaft. It is series wound in one

closed circuit, with insulated copper wire of

medium size, the coils being connected by radial

arms with the commutator, in the usual manner;
the ring complete bemg 81,^ inches wide in the

35 arc-light machine. The shaft with the arma-

ture attached can be moved horizontally by means
of a screw, and the armature drawn out of the

inclosing pole pieces, and consequently out of

magnetic field to any required extent, thereby

reducing the magnetic and electric intensities.

The dynamo complete is shown in Fig. 23.

The brushes, consisting of over-lapping flat cop-

per strips, are attached to a movable yoke which

has an automatic rotary movement controlled by

an electro-magnetic regulator placed in the

lamp circuit operating through a mechanical de-

vice, not shown in the cut, so that any variation in

the electric resistance of this circuit changes the

position of the brushes automatically with refer-

ence to the magnetic intensity of the field, and

thus maintains the electric equilibrium ; the

brushes, by a rotary movement on the commuta-
tor, receding from the points of maximum inten-

sity when a lamp is extinguished, and approach-

ing those points when a lamp is relighted.

This is a constant current dynamo, series

wound, the field magnets, wound with large wire,

being included in the lamp circuit. It is claimed

that an increase of 45 per cent, in electric cur-

rent is obtained by the use of the interior pole

pieces; a dynamo of twenty-arc light poiver with

this construction being reduced to one of eleven-

arc light power without it.

It is evident that in a flat ring armature like

this, with air circulating on all sides of it, air

circulation in the interior of the core is of less

consequence than in a drum armature. It is

also evident that the passage of lines of force

without effect across the interior of the ring is

impossible in an armature with interior pole

pieces to intercept and utilize them.

It should be distinctly understood that in the

rotation of an armature in the magnetic field the

generation of electric currents in its coils depends

more on the difference of magnetic intensity in

different parts of the field, and the difference in

the number of lines of force embraced within the

coils in consequence of their relative position at

different points with reference to those lines,

than on the actual number of lines so embraced.

This matter was discussed in No. II. of this

series, and it was there shown that if an arma-
ture rotated in a perfectly uniform field, with its

axis of rotation and the axes of its coils con-
stantly parallel to the lines of force there would
be no difference of magnetic or electric potential

and hence no electric current. It has also been
shown that the continued current of the dynamo
is composed of a succession of transitory cur-

rents, and the point to be especially noticed is

this, that these currents are generated by the

difference of magnetic intensity as the coils pass
through different parts of the field and occupy
different positions. Hence, the points of maxi-
mum electric intensity are where the greatest

amount of difference occurs, an J not where the

greatest number of lines of force traverse the

coils.

It should also be noticed that it is not essen-

tial to the generation of an electric current that

the wire should be in the form of a coil ; a

straight wire, or one bent into any conceivable

shape, if carried through a field of varying mag-
netic intensity by rotation, or any other form of

movement, will have electric currents generated

in it, whether it pas.ses from greater to less or

fro n less to greater magnetic intensity. One
chief advantage of a coil consists in its embrac-
ing a constantly varying number of lines offeree

when the plane of rotation is parallel to those

lines and the plane of the coil at right angles to

them, as in most ring and drum armatures ; so

that a coil rotating in this manner in a perfectly

uniform field is subject to a constant variation, of

magnetic and electric intensity, while the mag-
netism surrounding a straight wire cutting the

lines of force in such a field, without rotation

of the wire on its axis, would be everywhere
perfectly uniform, and no electric current would
be generated.

Another advantage of the coil consists in its

capability of inclosing an iron core which by its

magnetic conductivity, as has been shown, inter-

cepts and leads the lines of force through the

coil, generating electricity in every portion of it,

an effect which would be impossible in a straight

wire cutting the lines of force.

It is evident however, that in the absence of

interior pole pieces, the interior wire of the coil

being farther removed from the direct influence

of the field magnets, both north and south, than

the exterior wire, by the thickness of the ring,

there is a, reduction of this direct influence on
the interior wire, represented numerically by the

square of this distance; while with interior as

well as exterior pole pieces the effects are practi-

cally equal. It is further evident that a perfectly

uniform field between opposite north and south

poles is a practical impossibility, magnetic inten-

sity, north or south, decreasing from one pole to

the other as the square of the distance.

Captain Plessner, of Stuttgart, has in-

vented an instrument called "The Anti-

phone," which is designed to protect the

ear against hurtful and unwelcome sounds.

By deadening undesirable sounds it is said

to afford great relief to invalids, nervous

persons, workers in metals, and particularly

those whose occupations require them to sleep

in daytime.

^.
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The Hill Friction Clutches.

The Hill friction clutclies, wliich liave been

largely introduced in electric light plants, par-

ticularl)' in the west, are illustrated on this page.

Clutch "A," or Fig i, is made with either two
or four arms, according to the amount of power
to be transmitted. The pulley shown in the

figure referred to has a clutch ring cast, not

bolted, to the arms of the pulley. This ring is

turned and finished absolutely true, -and is

grasped on the outer and inner sides by the

eight clutch members, which are shod with thor-

oughly seasoned maple. The radial niotion of

the jaws, or clutch'members, is produced by the

lever forces up a wedge which expands the inner

ring against the outer ring, holding the same se-

curely. The clutch is fitted with an automatic
grease cup which lubricates the frictional sur-

faces and prevents wear, but this does hot in

any way prevent its holding firmly.

rig. 3 is an illustration of the tlill clutch

coupling " B ". Friction cut-off couplings of the

"A" style are manufactured as well, and are very
largely used in electric lighting.

The new works of the manufacturers of these

clutches, completed during the latter part of

1886, are already running night and day, to keep
up with the demand. The factory is fitted with

special machinery and appliances, and
all the work passes under the personal

supervision of the inventor and patentee

of the clutches, H. W. Hill.

Fig. 2.

sliding collar, seen to the left of clutch, being
pushed toward the clutch, operating the link and
two angle levers with which it is connected with
the clutch jaws, in such a manner as to force the

outer jaws inwardly and the inner jaws out-

wardly, until they grip firmly both sides of the

ring, and also so that the sliding collar cannot
be kicked out. By moving the sliding collar out

by means of a long lever attached to it, the jaws
or frictional surfaces are instantly disengaged.
The clutch is operated very easily and without
start or jar to the machinery, and is key-seated

securely to the shaft. The pulley, of course, runs
loose on the shaft. It is nicely finished and ac

curately balanced, and fitted with an automatic
grease cup, and the Hill patent split removable
sleeve or bushing, which for high

speed is babbitted with the

best babbitt metal. The great

value of a sleeve of this kind in a
loose pulley is evident. The slight

wear on the wood jaws may be
taken up by set screws, and when
worn out they can be renewed.
All parts of these clutches are

made strictly to gauge, and dupli-

cates of any part may be ordered

by number to take the place of

those worn out or broken by acci-

dent, and the new parts will fit in

their place as perfectly as the old

ones. The interchangeability of

all like parts of these clutches is a
guarantee of their careful and ac-

curate workmanship, and is some-
thing new in the clutch business.

The new Hill clutch " B," Fig.

2, has been on the market only a
short time, but has met with favor

on account of its extreme simpli-

city. This clutch supplements the

"A" clutch, which is only made as

small as 18 inches diameter, while

the " B " clutch is made as small

as six inches diameter. The
operation of this clutch can be
seen at a glance. The clutch con-

sists of an outer and inner ring. The outer ring

is sometimes cast into the arms of the pulley, or,

as shown in illustration, fastened to the hub of

the pulley. The pulley with the outer ring runs
loose on the shaft, while the inner ring is key-

seated securely to the shaft. The clutch is

operated by means of a sliding collar being
pushed up against the small lever. The small

Electro-Deposition of Iron.

In a paper read by Prof. W. Chandler
Roberts-Austen, F.R.S., before the Brit-

ish Iron and Steel institute, the author

described the methods he adopted to

form a deposit of iron by means of an
electric current, and gave some interest-

ing data regarding the quality of the

iron so obtained. The electro-deposi-

tion of iron is not a new art, and it has,

in fact, alread)' been practised in Russia
for the manufacture of iron types, from
which the Russian bank notes are

printed. One of these plates was shown
to the meeting. But, as regards Eng-
land, Professor Austen is probably the

first who has succeeded in an operation

which presents some unusual difficulties.

The secret of his success seems to be

the very feeble current which he employs. He
uses a wrought iron anode placed opposite a

cathode at a distance of about i}^ inches, and
for a surface of about 70 square inches the cur-

rent employed is only .089 of an ampere, given

by two Smee cells coupled in series. The solu-

tion is a mixture of ferrous sulphate and mag-
nesia sulphate. With so feeble a current the

deposition naturally proceeds at a very slow rate.

The matrix for the jubilee medallion, which was
shown, took three weeks to produce. The pro-

cedure is as follows: The cathode is of copper,

on which a thin coating of nickel has been elec-

trolytically deposited. This is left in the air to

slightly oxidize; then it receives a second de-

posit of nickel, and upon that the iron is thrown

Fig. ii

down. The chemical and magnetic properties

of the iron so deposited- are very remarkable; it

is almost chemically pure, containing only a very
slight trace of magnesium and .005 per cent, of

sulphur. Its density when taken out of the bath
is 7.67s, but after annealing the density rises to

7. 811, while at the same time a contraction in

length of about one per cent, takes place. The

magnetic susceptibility of the unannealing iron

is surprisingly low, and that of the annealing
sample is only about two-thirds of the value gen-
erally found for Russian soft wrought iron. The
low density and low magnetic susceptibility are

probably attributable to the large amount of oc-

cluded hydrogen which during the process of

annealing is driven off, with a corresponding im-

provement in the quality of the metal. Professor

Austen also showed a plate of iron on which
copper had been deposited. To the back of the

iron plate was then glued a piece of wood and
the deposit of copper was stripped off, but the

split occurred, not between the junction of the

iron and copper, as might be expected, but
within the copper itself, leaving a portion of that

metal firmly adhering to the iron plate. This

Fig. 3.

shows that the cohesion between molecules of

iron and copper, when the latter has been de-

posited electrolytically on the former, is greater

than that between the copper molecules among
themselves.

Competition of Motors for Electric
Lighting.

In December last the English Council of the

Society of Arts invited manufacturers of steam

engines, gas engines, hydraulic and other motors

to submit prime movers not exceeding 20 h. p.

to practical tests, and oft'ered two gold and four

silver medals for those machines which, in the

opinion of a committee of judges, would appear

to be most suitable for electric light installations.

The tests were to be made in May or June this

year. The notice given was rather short, and as

a sufficient number of makers did not enter into

competition, the council have issued a new set

of conditions, under which the trials will be post-

poned until May or June, 18S8, while the time

of entry has been extended to December 31st of

this year. The following are the new conditions

of trial. They are practically the same as the

original conditions, but two more gold medals

have been added to the prizes, and compressed
air motors, as well as exhaustion motors, have

been included in the list :

" The Council of the Society of Arts are pre-

pared to award four gold medals and four silver

medals for prime motors suitable for electric light

installations. The medals will be awarded on
the results of practical tests, the conditions for

which are as follows : i. The motors will be
divided into two classes, A and B. Two gold

and two silver medals will be allotted to each

class.

"(A) Motors in which the working agent
IS ALSO PRODUCED.

—

Stcaiii : Ordinary portable

or semi-portable non-condensing engines; ordin-

ary portable or serai-portable condensing- engines.

Gas : Coal gas or water gas with producer; hy-

drocarbon vapor; liquid hydrocarbon.

"(B) Motors to which the working agent
MUST BE SUPPLIED.

—

Steam : Detached engines,

non-condensing, without boilers ; detached en-

gines, condensing, without boilers. Gas . En-
gines worked by illuminating or other gas.

Hydraulic: Water motors. Air: Compressed
air motors; exhaustion motors. 2. Each class

will be subdivided into two groups— those de-

clared to develop not more than 10 h.p., and
those which will develop more than 10 h.p. and
less than 20 h.p. Each motor will be worked at

or about the power at which it is entered. [The
horse power here 'mentioned is equivalent to

4.
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33,000 lbs. raised i ft. liigh in one minute, as

measured on the brake.] 3. For 4 h.p. and
under, the entrance fee will be ;^io; above 4
h.p., the entrance fee will be ^^2. los. per h.p.;

the fees to be paid on entry. 4. No competition

will be held unless ten motors at least are entered.

5. In case of no competition being held, the en-

trance fee will be returned. 6. The council

reserve the right of refusing any entry. 7. All

engines and boilers must be fitted up in accord-

ance with the regulations of the Royal Agricul-

tural Society, viz.: (a) All motors or producers

subjected to more than a nominal pressure must
be fitted with a pressure gauge; before any mo-
tor can be worked, the pressure gauge must be

verified by the judges. {i>) There is no restric-

tion as to the construction of motors, boilers, or

producers, but the judges must be satisfied that

the bursting streiTgth of them is at least four

times the working pressure, and that a hydraulic

test of one and a half times the working pressure

has been satisfactorily applied, if considered de-

sirable, [c) Each exhibitor must declare the

greatest pressure at which he proposes to work
his motor. (</) No old boilers, that is, boilers

that have manifestly been at work for a consid-

erable time, will be admitted without special

thorough e.xamination and a certificate of safety

from the judges, (e) Each boiler, of whatever

form or size, must be provided with the follow-

ing mountings : Two safety valves, each of suffi-

cient size to let off all the steam the boiler can

generate, without allowing the pressure to rise 10

per cent, above the pressure to which the valve is

set; two sets of gauges for ascertainijig the water

level; one steam pressure gauge, which must be

tested and verified by the judges before the boiler

can be used; a half-inch cock, terminating in a

half inch male gas thread, for the purpose of

receiving a testing pump; one check feed valve,

immediately attached to the boiler, in addition

to the ordinary pump valves, whenever the feed

is introduced below the lowest safe water level,

or where there is a length of feed pipe between

the engine and boiler. (/) The judges reserve

to themselves the power of affixing any gauges

that the peculiar nature of the machinery may
call for, with the object of insuring safety and of

obtaining information, (g) Exhibitors must be

provided with all the appliances necessary for

taking the working parts of the machinery to

pieces, for examination, should the judges require

it. {/i) Shafting, belts, gearing, high speed ma-
chinery, and any other exhibits likely to prove

dangerous, shall be securely fenced and protected

to the satisfaction of the judges, but such ap-

proval shall not relieve the exhibitor from his

own liability. 8. The points of merit considered

of the greatest importance are : {a) Regularity

of speed under varying loads; {i) regularity of

speed during the various parts of one revolution,

or one cycle of revolutions; (t) power of auto-

matically varying speed to suit arc lights; (d)

noiselessness; (e) first cost; (/) cost of running;

(g) cost of maintenance. [In estimating the

comparative value to be allotted to each of these

points of merit, the judges will give due consid-

eration to the characteristics of each kind of mo-
tor, steam, gas, water, etc.] 9. The tests will be

carried out under the direction of three judges

appointed by the Council of the Society of Arts,

who will report to the council, and will confer

with them on the awards. 10. The council

will publish the awards in the journal of the So-

ciety of Arts. They reserve the right of publish-

ing descriptions of any of the motors, and the

competitors must afford every facility for this

purpose. II. The competitors must take upon
themselves, in exoneration of the society, all

claims in respect of damage (if any) resulting

from the testings, and must renounce all claims

for compensation for any injuries, real or imag-

inary, that they may incur from alleged or actual

imperfection in the arrangements of the testings,

or from any statement in the report or descrip-

tion published. 12. The competition will take

place in London about May or June, 1888. En-
tries must be sent in by December 31st, 1887.

13. All costs of fitting up and working the motors

must be borne by the exhibitor. The society

will provide the brakes, indicators, and apparatus,

electrical and other, necessary for making the

tests. 14. The council reserve the right of with-

holding any or all the medals."

CORRESPONDENCE.
New York Notes.

New York, Sept. 3.—The recent sale of the

Baltimore & Ohio Express company to the
United States company has aroused new interest

in the future of the Baltimore & Ohio telegraph.

The extension of the railroad from Baltimore to

Philadelphia has already absorbed a large amount
of capital, while the Staten Island project will

also require at least as much more. Mr. Gould
will be ready to take the telegraph system when
he can obtain it on his own terms. He is a very
patient man, and in cases of this kind instead of

going out gunning for his game, he waits until it

gets thoroughly tamed by long fasting, when he
gathers it in as an act of charity. It is reported
by interested parties that the Baltimore & Ohio
Telegraph company is a revenue earning institu-

tion, but well seasoned telegraph men cannot
understand how such can be the case with the

prevailing tariff to depend on.

Electric railroading has received another set

back by the Daft company's failure to complete
its contract in starting the street railway at

Asbury Park, N. J., by the middle of July. The
season has now practically ended, and the

authorities of the borough have decided to make
a formal demand on Monday next for the $6,000
forfeit deposited in the bank. The Daft com-
pany also executed a bond for $10,000, which
was to guarantee a forfeit of $200 per day for

each day's delay after the deposit was eaten up.

The commissioners feel very sore over the affair,

and although inclined to be lenient at the outset,

they will doubtless endeavor to obtain all the

compensation possible now that the summer is

past, and the railway is not completed.

Modern civilization has produced no more
thrilling scene than the alarm of fire in a city

and the rapid concentration of steam and horse

power under the direction and control of our
brave and gallant firemen. Such a scene has

been chosen by Joseph Arthur as the culmina-

ting point in his new play, "The Siill Alarm,"
which was brought out at the Fourteenth street

theater Tuesday night. The hero is a fireman,

and the woman he loves is in the power of a

villain, who, when exposure is threatened, sets

fire to the house in which the heroine is living

and cuts the fire alarm wires. The " still alarm
"

comes in at the engine house over the telephone

circuit. In response to the inquiry, "What's the

matter with your wires?" the hero. Jack Manly,

rushes to the test box and exclaims, " My God,
they are cut I

" He then seizes a hammer,
strikes the alarm by hand on the gong, and at

the signal the whole stage is transformed into a

living representation of the interior of an engine

house as the bell strikes. The crash of the

horses hoofs, the click of the harness snaps, the

procession of sliding forms down the pole from
their bunks above. Jack Manly's shout "let her

go," as he springs to the driver's seat, and the

excited galloping horses whirl the smoking
steamer across the stage and disappear, make a

vivid and realistic picture. The whole interest

of the play is centered in the arrival of the

engine at the fire in season, and of course it gets

there. The entire scene is perfectly arranged,

and its first appearance produced a decided sen-

sation. It will appear in the west in a few days,

and will doubtless be thoroughly appreciated by
all who enjoy a thrill of excitement when they

go to a "show."
The Stock exchange authorities are making

another of their spasmodic efforts to squelch

the bucket shops. There has been a long season

of dullness which has led to the appointment of

a committee to ascertain the cause and suggest a

remedy. A purse of $2,000 has been raised to

endeavor to suppress the guerrillas by legal pro-

cess. It is safe to predict that the bucket shops

will survive, or at least a portion of them, and it

is said they derive a considerable share of their

support from members of the Stock exchange.

It never appears to occur to these gentlemen

that the "brokerage" business maybe overdone.

They have made no public protest against the

enormous office rents which they are obliged to

pay. They have made no effort to secure their

share of the " unearned increment," which

fattens all the landlords in the vicinity of the

exchange. They have, however, made the most

of their own bailiwick, and have levied on every
telegraph company doing business in the ex-

change, so that in some cases the net telegraph
earnings are «/'/. Let us have a meeting of the
Anti-Poverty society on Wall street, with a
speech by Dr. McGlynn from the sub-treasury
steps. No more effective send-off to the labor

campaign could be desired. P.

From the Pacific Slope.

S.iN FR.iNCisco," August 28.—At Long Beach,
Los Angeles county, a contract has been let to

build an electric road along the beach to the

mouth of the river at Rattlesnake island, return-

ing by the way of First street to the park. The
tracks are now down, as there has been a steam
motor running for some time. As soon as the
conductors are up the electric cars will be put on.

Five cars, some of them observation cars, are

now being built for this road. Electric lights

will be strung along the line of road and along
the beach. The bathing-houses will be lighted

by arc lights and the Beach hotel by incandes-

cent lights. The power will be obtained at

Orange. This power will also be used for the

town of Orange and surrounding towns for light-

ing and power, as they have an ample supply of

water.

Los Angeles has the honor of having the first

electric railway west of Denver. The cars were
built by J. G. Brill & Co., of Philadelphia. They
are very neat in construction and each has a seat-

ing capacity for forty-five persons. At times as

many as seventy-five have been carried on a single

car. The Daft overhead system of transmission

is used. During the time that the road has been
running not an accident has happened or the

road failed once. The cars run at the rate of from
ten to twelve miles an hour, and have run as

rapidly as twenty miles an hour. Fifteen hun-
dred passengers have been carried in one after-

noon, with only three cars, a distance of three

miles. There are several other roads now in

construction, and before the year is up Los
Angeles will have three or four electric roads in

operation.

Chico, a town of 9,000 inhabitants, wants elec-

tric lights, but is deterred from putting them in

on account of the price of fuel. The water com-
pany will, however, tap the Feather river in the

mountains and bring the water over to Big
Chico creek or Butte creek, whence it will again

be taken up by a large ditch or canal and car-

ried down to the land to be irrigated; but be-

fore being used for irrigation a. water wheel will

be put in at the foot of the fall obtained and
and power rented for electric or other purposes.

It is stated that another company intends to put
in pipes and bring the water down from the

mountains into this city and put in an electric

power and light station, and in addition use the

water for irrigating purposes. If either of these

schemes are carried out it will no doubt build up
the city and valley.

The new building of Pierce & Morse at San
Diego was lighted by the electric light on the

19th ult. This plant consists of Westinghouse
engines and Edison dynamos. There are 375
lights in the building and 35 outside. The cost

of the building was $140,000.

The chief engineer of the Shanghai Electric

Light Co., at Shanghai, China, was recently

killed by getting caught under one of the belts

of the station.

Virginia City, Nev., has been asking for some-
time for some enterprising company- to take

hold and give them lights. At last Messrs.

Hobert c& Hayward have taken the business in

hand, and they are preparing to put in a loo-arc

light plant and a 1,500 incandescent light plant.

It will be running inside of sixty days. They
will secure their power from the pipe line near
the new water mill of the Nevada Mill & Mining
Co., in the southern part of the city. The
numerous stamp mills and mines and mining
buildings, and a city with a population of 15.000,

coupled with the cheapness of the never-failing

water power, will combine to make this as

large and profitable a plant as there is on the

Pacific coast. The same firm intends to put in

motors for blacksmith fans, etc., and to trans-

mit power up the hill sides for hoisting purposes

in the mines, where they are too high to use

water power.
___,
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Indianapolis Items.

Indianapoi-is, Ind., Sept. 3.—The Nordyke
& Marmon company, mill manufacturers, tiave

the contract for and are working on a flouring

mill to go to Nebraska, which is to be run by two

twenty horse-power electric motors. One of the

motors is to be placed in the lower part of the

mill the other in upper part, thus bringing the

power as near as possible to where it is needed.

The current will be supplied from the Edison
electric lighting station which at present is idle

during the day. Its estimated cost for power
will be in neighborhood of one dollar an hour,

which is reasonable compared with cost of coal

or other fuel.

Judge Noyes, of South Bend, Ind., this week
denied the motion for a permanent injunction in

the case of the Central Union Telephone com-
pany, whose poles and wires were being removed
from streets and alleys by the city marshal under
orders of the common council, as reported last

week. He said the question was one of municipal

power; he could find no law to sustain the city

council in granting a permanent right to occupy
the streets and alleys by any corporation. It is re-

ported that the telephone people are trying to

compromise with their patrons and continue busi-

ness, but are not meeting with much encourage-

ment.

Thursday of this week suit was filed in the

Federal court by the American Bell Telephone
company and Central Union Telephone company
against a number of persons in the northern part

of the state, who at present are using the Cush-
man telephone. Among them are Charles Miller,

Jacob Wile, Jno. H. Organ, Edward Moore and
others of Laporte, Ind., and A. R. Colborne of

Michigan City. Infringement of the Bell patent

is claimed.

Telephone matters in this vicinity are improv-

ing. The Central Union company have nearly

eight hundred instruments in use in this city—

a

larger number than at any time since the three

dollar law went into effect. Before the passage

of that law there were nearly 1,100 subscribers,

and Indianapolis enjoyed the distinction of hav-

ing the best equipped exchange and giving bet-

ter service and for less money than any city in

the country.

It has been reported by some of the daily

papers here that there were some 65 telephones

in use at the Insane hospital, while the truth of

the matter is there are half a dozen telephones

and the remainder of the number is made up of

speaking tubes connecting the different parts of

the immense buildings.

The daily papers state that Wallace, inventor

of the Wallace telephone, who came here some
three years ago and tried to introduce his instru-

ment, during the telephone trouble caused by the

three dollar law, has gotten himself into trouble

in Canada. A number of Indianapolis gentle-

men because interested in the instrument and a

company was organized to go to work immedi-
ately, building lines and establishing an ex-

change. The matter was delayed for one reason

and another, and finally dropped out of sight.

M.

Detroit's Budget.
Detroit, Mich., Sept. 3.—The Woodward

Electrical company, capital stock $r,000,000, has
filed its articles of association. The purpose de-

fined is "to own and operate, or dispose of in

whole or in part, certain electrical patents; to

manufacture and vend or lease certain electrical

batteries, primary and secondary; to manufac-
ture and sell stored electrical energy for motive,

lighting, and other purposes; and to own and
operate, or dispose of, in whole or in part, a new
and useful thermopile for generating electricity,

and to deal in electrical goods generally." Of
the 40,000 shares of capital stock, the inventor,

Henry Woodward, of London, England, holds

16,000. The new enterprise will be located in

Detroit.

The Michigan Cushman Telephone Co. has
been incorporated, capital stock §50,000; head
office, Charlotte, Mich. The incorporators are:

Benajah W. Warren, Charlotte, Mich.; Thomas
H. Bottomley, Capac; John Evans, Bellevue;

Daniel P. Sagendorph, Charlotte; Walter S.

Powers, Nashville.

The Telephone iS: Telegraph Construction

Co. is putting into a four-inch wooden pipe one

of the Standard Underground Co.'s 50-conduc-

tor cables, 1,800 feet long. When this work is

completed, the Telephone company will have in

the neighborhood of 9,000 feet of cable under-

ground here. C.

THE ELECTRIC LIGHT.
According to information furnished by those

on the ground, Kansas towns are only waiting to

have some one present the electric light to adopt

it.

Los Angeles is lighted entirely by the electric

light at present. There are seventeen masts each

150 feet in height, fourteen masts 16 feet in

height and about 200 arc lights.

In Madrid, Spain, the electric light is making
good progress, although, as yet, there is no cen-

tral station for public supply. Private isolated

installations are fairly frequent. Two large in-

stallations will shortly be given out to tender.

One is the prison, where upwards of 1,400 lights

will be required, and where the present annual

cost of lighting by gas amounts to ;^4,8oo. The
other is the Royal Opera house, where a still

greater number of lights will be required. In

both cases a large saving is expected from the

adoption of the electric light.

"Undergrounding of wires seems to be on the

boom everywhere except in New York," writes a

tourist who has been visiting the larger cities of

the middle and eastern states.

The Imperial Russian Technical society is to

hold an exhibition of lighting appliances at St.

Petersburg towards the end of the current year.

The programme will include: (<7) Historical col-

lections of apparatus and material serving for

lighting in ancient times; (/<) lighting by solid

and liquid materials of vegetable and animal

origin; (,:) gas lighting materials, and apparatus

for its manufacture and use; (</) lighting by elec-

tricity; (e) special sources of light; (/) lamps

for burning mineral oils; (g) photometry; (/;)

mineral oils and their derivatives, apparatus and
contrivances for procuring, preserving, transport-

ing and treating mineral oils; {/) heating appa-

ratus fed by mineral oils and their derivatives; (_/')

mineral oils for lubricating.

It is stated as a curious effect of the electric

light that in several of the public buildings in

Washington its use has led to an enormous in-

crease in the number of spiders' webs. The
lights attract multitudes of insects, and the in-

sects in turn attract the spiders. It is complained
that in many cases architectural outlines have be-

come badly obscured.

The business part of Canton, 111., was lighted

by electric light the night of September 3d, for

the first time.

The Association of Fire Underwriters, of Bal-

timore, Md., have called for the removal of all

overhead telegraph, telephone and electric light

wires, on the ground that they obstruct the fire-

men and that the latter wires in particular are

dangerous.

An electric light plant is being placed in the

Sierra Butte company's sixty-stamp mill at Sierra

City.

The electric light was installed at the begin-

ning of June in the large hotels in Engelberg, in

various places in the Berner-Oberland, on the

lake of Lucerne; and also at Schaffhausen. where
the fall of the Rhine is every night brilliantly

illuminated with arc lights. In this case the

power is supplied from a turbine driven by the

stream. In most places in Switzerland water
power is obtainable at a small initial expenditure,

and this circumstances naturally facilitates the

introduction of the electric light very consider-

ably.

Electric lighting was recently introduced at

the Central Railway station, Christiana, very suc-

cessfully. In Christiana the gas works are city

property, and the corporation is now going in for

an electric light plant of its own. The steamers
running along the west coast of Norway have
been fitted up with Edison installations. In
Stockholm the leading theatre is now lighted by
electricity, and the city of Gothenberg, Sweden,
is to have its streets lighted by electricity.

THE ELECTRIC MOTOR.
In an English patent, granted A. Schanschieff,

Gipsy Hill, Surrey, relating to the electric mo-
tor, the armature is described as follows : The
armature is constructed by placing very soft iron

wires in a cylinder so that the wires in a section

taken at right angles to the axis represents the

magnetic lines of iron filings freely falling from

a sheet of paper placed over a magnet. The cy-

linder is then filled with a diamagnetic substance.

The armature so prepared, when in the presence

of the field magnets, is polarized on rotating

around its axis. The field magnets are called

into activity successively and maintain the ro-

tary motion of the armature. The electro-mag-

nets are prepared in the same way. Steel is

substituted for iron, and a very strong perman-
ent magnet is thus obtained, which is much
lighter than any now made of equal power. Ac-
cording to another part of this invention, a series

of soft iron plates are mounted upon the wheel,

which is to be driven to serve as armatures.

These plates are so arranged as to be equi-dis-

tant from the center of the wheel and all in the

same plane, which is a plane of rotation. There
are radial intervals which separate one plate or

armature from another. Parallel with the wheel

is arranged a frame which does not rotate, but is

provided with radial arms. These arms are one
less or more in number than the armatures, and
each of them carries an electro-magnet, so that

its poles are in close proximity to the path of the

armatures. There is a commutator on the axis

of the wheel, and this brings the electro-magnets

successively .into circuit. The magnets are ad-

justable on the radial arms, and are set to and

from the center to suit the load upon the wheel.

The New Orleans Ficayune man indicates one

of the disadvantages of fans propelled by the

electric motor. Says he :
" The electric motor

fans have worked revolutions and evolutions in

beer saloons. The man who refused a room and
dinner and all things in a hotel after registering

—saying he merely wanted to 'arrive,' and
have his name reported—is nothing to the seedy

man who sits in a beer saloon, neglecting to buy
beer or anything else, saying he wants to be
fanned. Beating a saloon out of beer is an old

trick; the latest is to occupy seats in a saloon

where the fans are working and deadbeat the

proprietor out of wind."
Some of the directors of the Madrid, Spain,

Tramway compan)' are striving to substitute the

electric motor for horse traction. The latter is

not only costly, but may lead to trouble with the

town authorities. The company have hitherto

been in the habit of stationing relays of horses

in certain places in the town where additional

tractive force is required on account of the steep-

ness of the street ; but the municipality have at-

tempted to prevent the company from continuing

this practice, and, after a good deal of negotia-

tion, it was arranged that the company may,
upon payment of a certain sum, be allowed to

keep their horses standing in the streets as

hitherto. A number of the directors are dissat-

isfied with the new arrangement, and look to the

electric motor as a solution of the matter.

THE TELEGRAPH.
In the main office of the Western Union com-

pany, in i\' ew York city, presided over by W. J.

Dealy, there are but about 500 telegraphers

employed, while the number of messages handled
in one day has reached 109,000. The daily

average, however, for the latter will not go be-

)'ond 90,000 messages. It has been estimated

that the entire daily business of New York city,

handled by all companies, exclusive of press, will

not fall short of 300,000 messages. To handle

this business there are employed less than 1,000

telegraphers.

The Netherlands Indian government will, it is

said, make provision for stretching a telegraph

line across Sumatra from west to east to continue

the existing lines to Deli. There is some talk

also of laying a cable from Situboudo, in Java,

to Macassar, in Celebes, via Bali Buleling.

Borneo and other principal islands in the Neth-
erlands Indian colonies are at present cut off

from all telegraphic communication.
It is said that the longest regular land circuit in

the world is a Western Union wire running from
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New York to Galveston, Texas, a distance of 2,000

miles. It often hajjpens that there are several

storms on this wire at the same time, but it per-

forms its daily labor without interruption or

delay as a usual thing.

A dispatch from China brings the news of a

terrible plague of sudden death which is raging

at Xankin. It says : "People are dying in every

quarter, and there are many instances of very

sudden deaths. Peojjle are apparently well in the

morning and dead in the afternoon. The Hu Pac
says that over 1,000 telegraph poles belonging

to the Munanan Mingtaz district and Kweichow
Lane line have been pulled down by the people,

who say that the telegraph is a diabolical Euro-
peon artifice."

A cable will shortly be laid between Hayti and
Cuba.

The night force on the Western Press circuit

will receive $30.50, with no e.xtra, for seven
nights work per week hereafter, which is a slight

advance over the old waggs. The day force re-

ceives §25 per week.

THETELEPHONE.
The following are the latest statistics showing

the position of the telephone service in Berlin :

Number of subscribers, 6,000 ; length of wire,

12,000 kilometres ; conversations per diem, 100,-

000; inter-urban communications, 1,500 to 2,000

per day.

A remarkable mechanical telephone was re-

cently experimented with at Milford, Mass. It

operates without the use of electricity. A loose

wire was extended sixteen hundred feet from a

transmitter to a tree with a loose end lying on
the ground. Conversation was heard distinctly

by simply placing a straw hat on the wire. Or-

dinary conversation was heard through a Derby
hat as a receiver at a distance of sixty feet.

Experiments were then tried with a transmit-

ter at both ends, and ordinary conversation could

be heard anywhere in the room, whispering,

singing and music being easily distinguished.

The transmitter contains a device for imparting

to ,^the tones of the voice a peculiar vibratory

force, not only persistent, as against other vibra-

tory forces, but easily controlled.

August 30th Judge Noyes, of Laporte, Ind.,

refused the Central Union Telephone company a

permanent injunction to restram Street-commis-

sioner Butler and others from removing the com-
pany's poles and wires from the streets by order

of the council.

Savoy, III., is now without telephone connec-

tion with the Champaign exchange.

I heard a story to-day, writes a New York
correspondent, about the manner in which the

telephone invention was originally offered around
New York, without finding anybody to take it or

furnish capital to promote it. Certain gentle-

men secured an option on the telephone at one
time, the terms of which would have given them
its use in the entire United States for a royalty

of not over ,$30,000 a year. Their part of the

agreement was that they should establish ex-

changes m the leading cities and pay $2 royalty

a year on each transmitter used, but in no event

were they to pay over $30,000 a year. They
were unable to raise the necessary money to

start even one exchange before their option ex-

pired. Mayor Hewitt had an opportunity, it is

said, to get the biggest end of the telephone for

$20,000, and a controlling interest at about the

same time was offered to the Western Union Tel-

egraph company for $11,000. Ex-Gov.- A. B.

Cornell was acting president of the Western Un-
ion company at that time, Mr. Orton being
abroad. When the use of the telephone was
explained to Governor Cornell, he said :

" The
machine is all right, but what do men want to

talk about ?" Then he went on to argue that

men would not be inclined to commit their se-

crets over a wire, where other people might hear
them. Then he indicated that they would pre-

fer to use written messages and enclose them in

an envelope where nobody could see them
and have them sent without danger of others

knowing anything about them. Senator Don
Cameron has denied the report that he was of-

fered a fourth interest in the telephone for

$5,000, but it was understood, nevertheless, that

he was offered a big interest for a small sum of

money and refused it. The figures may not be
right, but the general fact has at least passed
into current public belief.

NEW ENTERPRISES.
Charles Jorgenson, of Albert Lea, Minn., is

building a store of two stories to cost $4,000.
The electric light will probably be introduced.
At Maple Hill, Kans., George Fowler is build-

ing a frame residence at a cost of $12,000. Elec-

tric bells will be put in.

The Phil Best Brewing Co. will erect a busi-

ness building in Kan.sas City, Mo., at a cost of

$45,000, from plans by M. J. Scholer, architect,

of the same city.

At Sioux City, Iowa, the C, M. & St. P. Ry.
Co. will erect an engine house and machine
shops. L. D. Beardsley, of the same city, is di-

vision superintendent.

Henry Muehlbach, of Kansas City, Mo., will

erect a three-story residence block at a cost of

$75,000. Electric bells will be put in.

At St. Jchn's, Mich., R. M. Steel will build a

stone residence at a cost of $10,000. It will be
provided with a fire alarm.

F. F. Willis, 619 E. 9th street, Kansas City,

Mo., will build a handsome two and one- half

story residence to cost $25,000. It will be pro-

vided with electric bells.

Detroit architects are now drawing plans for

the new Mining School, at Houghton, Mich.,

The cost will be $75,000.

Miscellaneous Notes.

In an article published in one of the French
scientific journals the writer states that, from a

comparison made by him of the results of ani-

mal and steam power, as employed in France, at

least, the first-named is really the cheaper mo-
tor ; that is, in the conversion of chemical to

mechanical energy, 90 percent, was found to be
lost in the machine, against 6S in the animal.

He has also found that the steam horse power,

contrary to the belief generally entertained, is

often materially exceeded by that of the horse.

Thus the cost of traction on the Mont Parnasse-

Bastile line of railway, proved to be for each

car, daily, some 57 francs, while the same work
when performed by the horse cost not exceeding

47 francs. In view of these and similar facts

bearing on the question, the conclusion arrived

at is that, for moderate powers, the conversion of

chemical to mechanical energy is more econ-

omically effected through animals than through

steam engines.

The reports from the assessors of the various

counties of California show a remarkable in-

crease in property values in nearly every county,

the total increase for the state reaching $132,000,-

000. Of all the counties Los Angeles stands

first on the list, with an increase of $55,000,000

over last year, a gain of nearly 147 per cent. A
certain portion of this is fictitious, representing

the speculative values of a big boom in real es-

tate, but the major part stands for solid im-

provement, which no collapse of the present

insane gambling in corner lots can affect. The
ne.xt county on the list is San Bernardino, with a

gain of nearly $S,ooo,ooo, or 97 per cent. San

Diego has had 88 per cent, of increase and Santa

Barbara 75 per cent. Many of the northern

countries show gains of from 10 to 25 per cent.,

while only about a half dozen mining counties

show a marked decrease San Francisco county

shows an increase of nearly $22,000,000.

The future of the metropolis of America is a

theme at all times and seasons fascinating. Be-

fore the end of the present century even

there will be improvements and additions here

that will seem in looking back to have been

wrought by a necromancer. Just now some of

the principal thoroughfares are barricaded by

unsightly and ill-smelling piles of dirt and

stones. Trenches are being dug, not in antici-

pation of a communistic uprising, but for a huge

burial. The electric wires, caging the city like a

gigantic spider's web in the air, are to go under-

ground. There is no doubt about it. It must

be done. Tremendous difficulties are in the

way, and the way may be long and devious, but

the end will be triumph and everybody will won-

der why it was not reached long before. Imag-
ine New York without an electric wire or tele-

graph pole in sight I ejaculates a New York
correspondent. Its architectural beauties will

be revealed for the first time—its fair propor-
tions, contour and stateliness. There will be
more and better air to breathe. The city will

rise lile a majestic lion released from its aggra-
uating net by the gnawing of the little subway
mouse.

" When we began the present war on the
bucket-shops," said President A. M. Wright, of

the Board of Trade, to the Herald "Gossiper,"
" there were about six thousand of them in the
country. The first difficulty was that these six

thousand concerns paid the telegraph companies
enormous revenues for private wires and general

service. It was no easy matter to get the com-
panies to help us, or even to not aid the shops.

Colonel dowry, of the Western Union, was the

first man to take a broad view of the matter. He
saw that the bucket-shop system had grown to

such gigantic proportions that the commerce of

the country was really being bucket-shopped;
that the largest share of the business intended
for the great legitimate exchanges was stopped
en route and gambled in, and that, if the thing

was allowed to go on, the exchanges would so

languish that the telegraph companies would ul-

timately suffer worse than anybody else. It took
the executive committee at New York some time
to get around to this view of Colonel dowry's,
but it did finally. The Western Union authori-

ties are now committed to the view that the vast

and extraordinary business of gambling on the

prices made at the great exchanges must be put
down or the business of the future be seriously

and permanently cut down. This view compels
the cutting-off of an enormous present revenue
and the upsetting and derangement of a vast

system. All this cannot be done in a moment,
but it is being accomplished with a great deal of

speed nevertheless. In sixty days we have done
so much toward exterminating the shops that in

the west they are practically shut up. They are

most of them .still open, but so embarrassed that

they are simply trying to hold together in the

hope that the efforts against them will relax.

So far our attacks are against the concerns in

the west. We have taken no steps as yet against

those in New York and elsewhere which are

still getting quotations and sending them out.

In New York State there are said to be, by those

who have studied the matter, 1,000 bucket-shops.

At New York City one concern employs 121

telegraph operators. It is the one operated by
the old Chicago crowd, N. Q. Pope, Dan Loring
and others. It happens that there is one shop
at New York—Hammonds—which has, through
neglect, a perpetual injunction against the West-
ern Union depriving it of its quotations. It was
to meet that very difficult case that we asked
the board to change the rule governing the

gathering and handling of quotations. If we
had known in advance," said Mr. Wright, "of
the vast proportions of the bucket-shop S-ystem,

it is possible that we might at the start have been
timid about undertaking its destruction; but

having gotten into it, and after having made
this progress, I do not hesitate to say that we
shall in a short time have these concerns closed

up, and for good."

Fifty years ago, when the president convened
an extra session of congress because of commer-
cial and industrial disasters culminating in panic,

his message was delivered at noon, September 5th,

at Washington; reached New York at 11 o'clock

that night by special government express and
part of the way by railroads just constructed;

reached New Haven by steamboat at 5:30 the

next morning; Worcester by horse express at

11:33, and Boston by rail at 12:38, taking but

little over twenty-four hours for its transmission,

which was considered an amazing triumph of

advancing science. Now a message could be

read before midday on the shores of the Pacific

ocean if delivered at Washington at noon. This

is only an illustration of the marvellous progress

which fifty years has brought in all our com-
merce and our industries, and the advance of

science has wrought such revolutions that the

world of 1S37 not only no longer exists, but is

almost completely forgotten.

A full plant of the machinery for the Rae pro-
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cess of amalgamation has been sold to the

Drumlummon mine, Montana. It is a duplicate

of that in use in the Douglass mill, Nev., and the

Christy mill, Silver Reef, Utah.

The fire alarm telegraph wires of the city of

Cleveland are to go underground. An order

has already been placed for 6,000 feet of single

wire cable. The three wires running to engine

house number 10, on Doan street, will be con-

ducted up Doan street to Cedar avenue through

three cables, each 2,000 feet in length. A si.K

inch sewer pipe will be laid in a trench about

three feet and half deep, and the cables will then

be drawn through.

Eightv-two patents a day for every working

day in the year are granted in the patent office.

In 1837,436 patents were issued, while for the

fiscal year ending June 30, 1SS6, 25,619 were is-

sued. The statute of 1836 provided for the em-
ployment of six persons in the patent office

besides the commissioner, and their aggregate

annual salary was $6,850. The revenue of the

office during 1837 was less than $30,000. To-
day over six hundred persons are employed in

the patent office; they are paid §650,000 in

salaries, and the income of the office is at the

rate of $1,250,000 a year.

During recent tests aluminum bronze contain-

ing about 11 percent, of aluminum and silicon

together, showed a tensile strength of from 95,-

000 to iig,ooo pounds per square inch and an
elastic limit of 70,000 to 85,000 pounds. A 9
per cent, aluminum bronze in castings showed,
with great uniformity, from 70,000 to 8o,ooo

pounds tensile strength, and an elongation of 30
to 40 per cent, and in some cases even 48 per

cent, elongation. In compression these aluminum
bronzes and brasses show equally remarkable
results, the ultimate strength varying from 150,-

000 to 160,000 pounds per square inch.

Writing to Science, Prof. A. E. Dolbear says :

" In your issue of Aug. 5th, iVIr. iVI. A. Veeder
points out some passages in Deschanel's text-

book of physics, which he takes to imply that

moist air is a good conductor of electricity, and
that the earth is a reservoir of electricity; and
then he asks, Has Deschanel been superseded ?

1 do not happen to have the book referred to at

hand, but it does not matter. It is true enough
that one may complete an electric circuit through
the earth, or through any part of it, when there

is proper conducting material at the wire termi-

nals, not otherwise. The earth, in such case,

acts solely like a return wire to complete the

electric cncuit, and its sole function is conduct-
ivity between points that differ in electric poten-
tial. As most of the earth's surface is made of

^ conducting materials, one may make connections
for conduction almost anywhere, and it is a great

convenience to be able to do so ; but it does not
follow that the earth stores up any electricity at

all, so that it might be called a ' reservoir.' Elec-

tricity is but a transient phenemenon, and, when
it does work in no other way, is changed at once
into heat, in the earth as well as anywhere else.

It is therefore improper and misleading to speak
of the earth as a reservoir of electricity. As to

the effect of a damp atmosphere upon electrical

machines, it is well enough known that if means
be provided for preventing the deposition of

moisture upon the surface of such machines, by
heating or otherwise, the machines may be kept
electrified for an indefinite time. The electricity

generated creeps over the damp surfaces of wood
or wax or varnish to the earth, not through the

air, whether moist or not. If moist air were a

good conductor of electricity, or if it were one
of the best conductors, as was stated by IVIr.

Garriott, it is highly probable that telegraph
companies would have found it out long ago,

and have had to insulate the wire from the air,

instead of which they find it only necessary to

insulate from the posts upon which the wires are

hung. There is nothing new or strange about
these things, except it be, that, having been pat-

ent to all for so long a time, they should be un-

known to any who are pretentious enough to

criticise the labors of those who work according
to knowledge, and at the same time evolve out

their consciousness a theory unsupported by a
single experiment, and directly contradicted by
all we do know."

Personal Paragraph.

F. W. Home, western manager of the Excel-

sior company, is in the south looking after the in-

terests of his company.

Telephone Stock Quotations.

Col. S. G. Lynch, broker, 146 La Salle street,

Chicago, furnishes the following quotations on

some of his specialties in telephone stocks:

Chicago 3S5 400
Central Union 44 45
Michigan 72 73
Great Southern I 2S 30
Colorado -__ 20 22

Rocky Mountain Bell -_- 40 45
Cumberland - So 85

Wisconsin 105 107

Bell of Mo. 155 157
Towa Union 25 27

Business Mention.

F. E. Degenhardt, western manager of the

Standard Underground Cable company, has just

closed some handsome contracts as follows :

Two thousand seven hundred feet of 200-con-

ductor cable and 8,000 feet of loo-conductor

cable for the Chicago Telephone company ;
13,-'

920 feet for the Chicago Arc Light & Power
company ; 1,200 feet of three-wire anti-induction

cable for the Central Electric company ; 2,000

feet of 5o-wire cable for the Telegraph & Tele-'

phone Construction company, of Detroit,

The Edison central station in Chicago will

have four Heine safety boilers of 300-horse

power each. They will have Jarvis patent fur-

naces and Sheffield grates, which have been con-

tracted for of H. A. Glasier, manager of -the

western department of the company, 81 Lake
street, Chicago. The furnaces will also be pro-

vided with Buttman automatic firing doors.

Last week the Lone Star Brewing company, of

San Antonio, Tex., gave H. A. Glasier, western
manager of the Jarvis Engineering company, 81

Lake street, Chicago, the third order for a Jar-

vis patent furnace, and also an order for a set of

National rocking grate bars. The Jarvis com-
pany is now setting three boilers for Herrick
Bros., of JNIinneapolis, Minn., on the Jarvis sys-

tem. Screenings will be the fuel.

The Fort Wayne Jenney Electric Light com-
pany through the energy of Dr. E. A. Hutchins,
the affable manager of the Archer Electric Manu-
facturing company, of Wichita, Kan., have just

closed contracts for 400 sixteen candle power
incandescent lights for Sterling, Kan., 300
sixteen candle power incandescent lights for

Nickerson, Kan., 250 lights of the same candle
power and 30 2,000 candle power arc lights for

Peabody, Kan. The Fort Wayne company have
opened an office in the City of Mexico, and have
recently closed a contract for an installation in

Toluca, Mexico.

The Archer Manufacturing company have just

started their station for a 2,000 incandescent
light plant of the Fort Wayne Jenney system.

The building will be 50x140 feet, and of brick.

The first floor will be devoted to the station, and
the second and third floors to manufacturing
purposes. This company is now building small
dynamos of from ten to fifty-light of sixteen-

candle power for use in private residences, and
small motors of from one-half to two-horse
power, to be run by storage battery. The dyna-
mos and motors are of the Fort Wayne Jenney
company's style. The Archer company is doing
a thriving business in electric bells and annun-
ciators.

The American system of electric lighting has
gained quite a foothold in Philadelphia, hereto-
fore occupied by other companies. After strong
competition on the part of several companies for

the contract to light the fine store of Messrs.

Jacob Reed's Sons, of Philadelphia, the contract
has just been awarded to the American company
for thirty-five lights.

The streets of Joliet, III., are to be entirely

lighted by the American system of electric light-

ing in place of gas and oil lamps. The present
electric plant is to be overhauled and 200 new
lights added to it immediately. It is said that it

will be one of the finest electric light stations in

the west when completed.

The Electrical Construction company, 171

Randolph street, Chicago, has been organized

for the purpose of domg any kind of work in the

line of electrical construction, from fitting a

house with electric bells to installing an electric

light plant. Manager Harter reports business

very good.

One of the most interesting of catalogues is

that of the Page Belting company. Concord,
N. H. The process of making belts, from the

receipt of the green hides to the finished roll, is

graphically described, and the description is so

well carried out by the profuse illustrations that

the lay reader, even after a hasty perusal, feels

that he knows how belts are made. The Page
products in the belting line are too well-known
to need commendation.

The Jenney Electric company, of Indianapolis,

Ind., have issued a handsome lithograph of the

new union passenger station at that city. The
station is lighted by a plant of 1,100 incandes-

cent lights and 60-arc lights.

W. J. AVark, western agent of the Empire City

Electric company, of 15 Dey street. New York

—

a live, energetic business man, by the way, and a
recent settler in Chicago— is meeting great suc-

cess. The company he represents are in the

electrical suppl)' line, and by the merit and low

cost of their goods are enabled to secure an
ample share of the western trade.

Electrical Patents.

Issued Aiigttst ^oth, iSSj.

368,931. System of Synchronism for Telegraphy. Gil-

bert A. Cassagnes, Paris, France,

368 948. Electro-magnetic Dental Mallet and Plugger.

J
Philip Helmer, Clinton, Iowa.

368,955. Mast Arm for Hanging Electric Street Lamps.
Francis H. Lacey, Atchison, Kans.

368,987. Conductor 'I'ip. Schuyler S. Wheeler, New
York, N. Y.

369,034. Galvanic Battery. John A. Seely. New York,
N. Y. The cover of the battery consists of two or

three thicknesses of canvas covered on botli sides

with a flexible coating of rubber, which is stretched

'

over the jar like a cap.

369,036. Lightning Arrester. Elmer A. Sperry, Chica-

go, III. The device is designed primarily for a dyna-
mo circuit. The novelty consists in a weight and
chain connected with one of the serrated plates to

separate the plates when fused and restore them to

their normal position. It does not appear that the
magnets, which release the weight, would necessarily

be charged by the current which fused the plates, as

seems to be assumed in the specification.

369,091. Manufacture of Incandescent Electric Lamp
Filaments. Alexander Bernsten, London, England,
The invention consists in coaling a carbon filament

with an infusible oxide of metal by immersing the

carbon in an alcoholic solution of the salt of the same
metal and passing an electric current through the

filament so as to raise it to a high temperature.

369.121. Method of Making Impervious the Joints of the

Lead Pipe of Electric Cables. William R. Patterson,

Chicago, III.

369.122, Test Circuits for Telephone Cables. William
R. Patterson, Chicago, III.

369,144. Manufacture of Electrical Conductors. John J.
Williamson, Boston, Mass.

369.194, Electric Arc Lamp. Osborn P, Loomis, Somer-
ville, Mass.

369,219, Electric Generator. Leonidas G. Wooley,
Grand Rapids, Mich.

369,238. Joint for Telegraphic Wires. David P. E'm-
minger, Philadelphia, Pa,

369,256. Electric Speaking Telephone. Morris Martin,
Maiden, Mass. The soft iron core is rigidly mounted
within the rubber core in close proximity to the steel

magnet, but is not rigidly attached to the steel mag-
net, as heretofore. The adjustment of the core with
respect to the diaphragm is thus not aflected by
changes in the length of the permanent magnet due to

heat and cold.

369,259, Insulating Telegraph Cables. William R. Pat-

terson, Chicago, III. The insulating fiber, preferably
before it is carded or spun, is moistened with salt

water so as to leave, when dried, an inert, harmless,
poorly conducting salt uniformly distributed through-
out the fiber. Plumbago dust may be sprinkled on
the fiber, instead of the salt solution. Tlie object of

the invention is to uniformly reduce the insulation of

the wires so as to prevent the retention of the static

charge and so avoid cross-talk in the working of long
telephone cables.

369,267. Process of Treating Filaments for Incandescent
Lights, Edward P. Thompson, Elizabeth, N. J.
The filaments are soaked in a saccharine solution in

the usual way, and then coated with a film of wax for

the purpose of preventing the filaments from sticking

to the mold of the carbonizing crucible,

369,280. System of Electrical Distribution. Thomas A.
Edison, Menio Park. N. J, The invention is a.grand
multiple arc system and is described especially in

connection with incandescent electric lamps. It is

equally applicable to motor systems. Its object is to

safely and economically distribute from a central point
large quantities of electricity for light and power.

I
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SPECIAL SALE

Eleetpie ^i^pplie^,
Comprising Bells, Push

Buttons, Switches, Wire,
Batteries, etc., etc.

We arc offeriug Uiesc goods at prices never before equalled, quality

considered.

Special Price List sent to tbe Trade on application.

Now is the time to order before the assortment is brolscn.

MANSFIELD ELECTRIC CO., Mansfield. Mass.

Jl^e pai^kep-l^u^^ell /T\inin^ and fT\i^. Qo

Electric

Light

Gafbori^

Adapted to all Systems.

CITY OFFICE,

711PineSl

ST. LOUIS,

MO.

IN^CAJVDESCENT LAMPS, from lO to lOO Candle Power.
I>Y]»fAMO MACHINES of Improved Construction.

Proposals for Estimatea furnished for Complete Installations of Incandescent

Plants upon application to

P. 0. BOX 3068, BOSTON, MASS
FACTORY AT CAM BRI DGEPORT, MASS.

Russell & Co. I
MASSILLON, OHIO, .^;^ . ^

BUILDERS OF ^'^^'^^!r"".:_,.rs?3' ^^-l

Automatic Engines "*

-yJ^^^T^' ^
BOILERS, ETC. 'li^

Complete Power Plants Furnished
and Erected.

Send for Catalogue.

GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALER IN EXPLOITER OF

Electrical Securities. Electrical Inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET, CHICAGO, ILL.

-^ CLEVELAND, OHIO, -^

MANUFACTURERS OF

GLG^TRKJ LIGRT (JARBOn$

Battery Material,

E. H. JOHNSON, Pres. F. J. SPRAGUE, Vice-Pres. and Cen'l Manager. A. S. BEVIS, Secy, and Treas. H. McL. HARDING, Gen'l Agent.

SPRAGUE ELECTRIC RAILWAY AND MOTOR CO.
Factory, 510 West 30th Street, NEW YORK.

THE SPRAGUE MOTOR IN THE LEAD IN POWER DISTRIBUTION

OFFICES:

NEW YORK, 16 aflfl 18 Broai St.

BOSTON, 'i'i Oliver Street.

NEW ORLEANS, 20 Caroiielett St.

, DETROIT, 133 Jeffersoi ATeaiie,

OFFICES:

CHICA&O, 185 Dearl]orD Street.

ST. LOUIS, 304 LflCDSt Street.

PeiLADELPHIA, 119 SoDtli dtli St.

CLE?ELilND. 0., 117 PiMic Spare.

TOPEKA, 700 KaDsas Ave.

SPBiODEtAniOMATIOSMOTOE.- 15 Hone Power- :00 Volts. Effldenc?, 91 per cent.

SPRAGUE MOTORS representing 2,000 Horse Power have been sold during the past ten months, and an aggre-

gate of 4,000 Horse Power of all sizes up to 75 Horse Power are now being constructed for orders, at the factory. Thirty

types of the Motors are being built to stock our Agencies for their regular sales, a fact which clearly shows their perfect

commercial status. A general impression is abroad, that Electric Motor Work is of the necessity confined to small,

and limited, Horse Powers. THE SPRAGUE COMPANY are building Motors from forty to seventy-
five Horse Power; and guarantee a greater econoiny in the delivery of large units of power, than by any other method

of long distance power transmission.

THE SPRAGUE MOTORS are in daily use Id nearly every important city in the United States and in many cities of Europe.

THEY GIVE UNIVERSAL SATISFACTION and are what is claimed for them, RELIABLE, EFFICIENT, PRACTICAL
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The Qetroit Sight Feed [ubricators

Are pronounced the best by more than 2O,00O users.
They are especially adapted to

PIGP gPEED ENGIJ^Eg E0R ELECTRIC mgpTIMG
Being SIMPLE in OPERATION and ALWAYS RELIABLE.

A Lubricator sent on 30 days' trial to responsible parties.

"' I would not take five'times tlie cost of my lubncator ifI could

J not get anotliei\" is tJie statement often made hy users.

Liberal discount to the trade. Send for Circular and Price
List.

DETROIT LUBRICATOR CO.
^ Office, I 1 Rowland Street, - DETROIT, MICH.

George P. Barton,

:::: ::::: ::4 aU; Qffi(;&^^ ::::::::: -JU

Rooms 68 and 69 TEMPLE COURT,

225 DEARBORN STREET, CHICAGO.

Patent and Trade-mark Cases.

FRANKLIN S. CARTER. CHAS. M. WILKIN5.
EsTtililislied. ISG'7.

E. WARD WILKINS.

MANUFACTURERS AND DEALEF.S IX

Eleci'piGal Supplies
for the TELECRAPH, TELEPHONE, ELECTRIC LIQHT, Etc.

No. 114 South Second Street, Philadelphia, Pa.
SOLE PROPEIETOF.& 0¥ THE

PATENT NEEDLE ANNUNCIATORS AND BURGLAR ALARMS,
Batteries, Electric Bells, Push Bnttons, TVire, etc. Electric Bell Hangers' Supplies, Electro-Platers' Supplies. Electro-Medical Macliines, Experimental Apparatus, Electrical Novelties, etc., etc. Send for Catalogues

and get prices before purchasing.

Cleverly glectrical Ujorks,
1018 Chestnut St., PHILADELPHIA.

•TH E-

" IMPROVED AUTOMATIC BURNER
On the Automatic Burners the electricitj' not only lights

the gas, but turns it on and off by means of the push buttons,
Ml- keys.
The Automatic has been greatly improved, and is fitted

j with binding posts instead ot the loose wires as formerly
and new form of shell.

The improved Automatic and Pendant Burners are guar-
anteed to be reliable, safe and of first-class workmanship.

ANNUNCIATORS.
4 DROPS $6 00
5 •

: 7 00
6 ' 8 00
7 •' 9 00
8 • 9 50

10 DROPS $11 00
12 ' 12 50
15 " 15 00
20 " _._.- 18 00

X.XBSRA& OISCQUrSffXS.

iLECTRICHL SUPPLIES 'U^t

HORACE VAN SANDS,
733 Broadway, NEW YORK.

The Western Electrician

$2 00 ^^^ Handsofnest,

A ^ 7^he Cheapest,

YEAR. The Best

Send in your subscription for the only Electrical Journal
published in the West.

WESTERN ELECTRICIAN,

No. 6 Lakeside Building, CHICAGO.

Electrical Construction Co..

171 FjANDOLiPH StI^EEip, (sHIGAGO, ILL.

G. A. HARTER, Manaoer.

V

I

HAIAZIB & STANLEY,

J)ij^l:-ppoof

Elettric

BELLS

\

gopepiop \p al

32 ^ 34

Ffan^for't ^i

NEW YORK.

Ql7i\a^o Ele(;tri(; Qub.

^bere will be a meeting of \\)Q gHICASe BLECTRie

oLUB, rKonday evenina, September 1 Btlj, at 8 O clock at

tl^e rooms of \\)q 6lub, 228 Begrborn Street,

I

i
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The Baxter Electric Motor.
This Motor is now ready to be placed upon the Market. Manufactured for both

ARC AND INCANDESCENT CIRCUITS,
7176 Opiy perfectly (Jouer^ed /T\otor ^uer /T\ade.

It is preferred to organize companies lor the different States. Correspondence solicited. Address

The Baxter Electric Manufacturing and Motor Co.
Factory A, Constitution and /KonumentSts. 11 SOUTH STREET, BALTIMORE, MD. Factory B, Buren and Monument Sts.

GILES AITXI-lMAGlNrEXIC SHIELD EOR ^WJLXCHES.
Office of Van Depoele Electric jM'fg. Co.

Chicago, Feb. 16, 1886.

Anti-JIagnetic Shield & Watch Case Co.
Gentlemen : — Your Auti-jVIagnetie

Shield for watches cannot be over-esti-

mated. It is now very near eii^ht months _
that I have worn my watch, and today
it is (wiiliont correcting time) about one
minute slow. Considering the fact that

I am every day near dynamo electric

machines in our regular business, the
test could not be harder. I could never
have believed it before that protection

was so complete. In ihis age of elec-

tricitj', not only electricians, but every-

one who needs the correct time, should
Lave the Anti-Magnetic Shield. A good
deal of practical utility, as well as pleas- \ -'_-_,

ure, can be derived from a good time- ^
keeper. At present, I look upon a watch '"-. ^ -

-

without a shield as a thing incomplete, ^^^---

and so it is. Very Respectfully,
"

CHAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M. Co.

Sm-e protection from all Electrical and Maffnetlc dlstiirbancea.

Send for descriptive circular.

" ^' * * I have no hesitation in saying
that I believe the shield would perfectly
protect the watch against any magnetic
influence to which it is likely to be ex-
posed by being worn in the vicinity of a
dynamo machine.

The plan you have adopted of plac-
ing the watch movement inside a closed
box of this magnetic material, is based
on true scientific principles, and is the
only plan I know that could succeed.

WM. A. ANTHONY,
Prof. Phs. Dept., Cornell University.

The application of Anti-Magnetic
Shields Lo pocket time- pieces promises to

be of very great importance to horologists
and watchmakers ; it will render opera-
tive and line adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of
their susceptibility to the all-pervading
magnetic influence.

AMERICAN WATCPI CO..
AValtham, Mass.

CO., 103 State Street, CHICAGO.
J, B. YOUNG,

PRESIDENT AND TREAS,

B. K. JAMISON,
VICE-PRESIDENT.

nth and Etna

Carkns

Streets,

PITTSBURGH,

PENN.

WELL SELECTED

AND GOOD

MADE FROM NATURAL GAS. PROCESS PATENTED.

Western Office, Room 45, 1 87 La Salle Street, Chicago.

SPECIAL DISCOUNTS ON LARGE ORDERS.

Telegraph, Telephone and Electric [ight Supplies.

ANNUflCIATORS, BURGLAR ALARMS, ELECTRIC BELLS,

BATTERIES AND BATTERY SUPPLIES..

Repair Worl< done and Special IVlanufacturing attended to.

Sl<illed Workmen in all Departments.

C^ALL APPARATUS WARRANTED AND SATISFACTION GUARANTEED.

MAGNETO BELLS, ETC., ETC.

I^ailuyay J(^I<^(Jrapt7 5^PP'y Qpmpapy,

No. 211 and 213 Randolph Street, CHICAGO.

CORRKSPONDKNCR SOLTOITKD.

HIXjX* O^jXTTOH.

Send: for Catalogue E.

HIUU CUUTCH WORKS,

CLEVELAND, OHIO.

M'lMl
D;ttd.;nsfBr EinTnc up IEb " Go(nJ»"^ (ftrmnljf F uol Cell,

GONDA (formerly PRISJI^ CELL, CO.MPLETE.

The Standard Open-Circuit Batteries of the World.

GONDA and DISQUE,

The Only Genuine Leclanche' Batteries

Are tlio.se "which bear this

LABEL and the Trade-Marls, GOXDA.
^^^ -< DO NOT BE I.1IP0SED UPON B¥ IMITATIONS.

If dealers have not the Genuine Batterj'j Bi
'

send direct to us for Price-List.

THE LECLANCHE BATTERY CO., ^
149 West Eighteenth Street, New York.

DtUijg
""•""

lilEEJ

GENriXE PIi^QUE CELL, (.OMri.ETE.

The Porous Cell also bears Label.
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Z>. A. DAyaZEIt. Fre- T. B. CllOCSE. Yice-Pres. W. II. BOULTON. Supt. B. A. TEEXAiyE. Assl. Slipt. C. E. FBEyCH. Sec. W. G. SMITH, Treas.

The Standard Carbon Company,
Successors to THE BOULTON, CLEVELAND & CRYSTAL CARBON COMPANIES,

AND MANUFACTOEERS OF THE ABOVE

@>=^Qelebrated Brar;>d$ of Qarbop poi9t5 apd Battery /T\aterial.™#

CAPACITY, 100,000 DAILY.

This is DOt a combination, but a consolidaticn of the best skill aud taleat iu the carbon business, for the purpose of producing the best possible carbon at the lowest
practical price.

We have the largest capacity, the best skill, and make the best carbon in the world, and manufacture carbons for every system of arc lighting in the world. Prices and
discounts furnished on application.

STANDARD CARBON COMPANY. Cleveland, Ohio, U. S. A.

^meri(;a9 Ipstitijl:^ ^l^etri^al ^xl^ibitioi^,
GIVEN UNDER THE AUSPICES OF

THE NEW YORK ELECTRICAL SOCIETY.
GENERAL EXHIBITION COMMITTEE.

Prof. A. M. Mayer, J. M. Pendleton, G M. Phelps. Jr.. L. J. Phelps, R. W. Pope. Dr. J/. J. Roberts. J. ,4. .Seefy. Alf. Shedlock. C. S. Shin/rr. H. A. Sinclair, IV. C. Temple,

H. C. Townsend. W. A. Vail, Dr. Vander Werde, Gio. G. Ward, Jos. IVetzlet, T. IVolcott, C. IV. Hull. Dr. Bartlett, D. H. Bates, C. S. Bradley, F. B. Crocker,

C. H Cheevir, AI. M. Davis, Ed. C. Davidson, T. A. Edison, Francis Forbes, A. C. Fowler, Jabez Feary. D. R. Garden. H R. Garden, Dr. Notvin Green.

H. D. Hall. Jas. A. Hamblet, Geo. A. Hamilton, A. G. Holcomb, Samuel Insull. F. IV. Jones, A. A. Knudson. C. L. Levey,

Dr. Olio A. Moses. W. Mayer, Jr., W. Marshal, T. C. Martin, Robert Grimshaw, C. O. Mailloux.

This Exhibition will be held in the City of New York, in the American Institute Building, Second and Third Avenues, between
Sixty-third and Sixty-fourth Streets, and will be OPENED TO THE PUBLIC ON SEPTEMBER 28, continuing to DECEMBER 3.

No electrical exhibition lias ever been held in Xe'n- York, and a rare opportunity is thus oifered of bringing electrical apparatus prominentl}' before the public of Kew
York and vicinity. It is confidently expected that 750,000 persons will attend this Exhibition, thus giringthe same a widespread publicity.

^^ Steam power will be furnished free, and the charges for space are very moderate. Blank forms of application as well as other information relating to the Exhibition,

will be furnished on application to the Secretary,
"

JOSEPH WETZLER, Room 175 Potter Building, New York, P. O. Box 3265.

CHAS. A. CHEEVEK, Pres. WILLLVRD I,. CAUDEE, Treas.

The Okonite Company,

vlow/;:

£leetpie \^\^

TRADE MARK.

Manutacturers of

^elepl^ooe and )e|e<?pa
tl

WIRES AND CABLES
FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
Wft particularly desire that a trial should be given our wire by all parlies contemplallng Underground,

Aerial or Submarine service as we are convinced that It Is the safest wire for ihc purposes known, and we
can, without liesiiatlon, refer to parties who are now using It. We are also manufacturers of the celebrated
OCONITE TAPE, the best Insulated Compound for making joints In the market. Estimates and
quotations furnished upon application.

Chicago Branch, 187 LA SALLE STREET, Chicago, III.

Minnesota Branch, MINNEAPOLIS ELECTRIC CO., Minneapolis, Minn.

Nebraska Branch, MIDLAND ELECTRIC CO., Omaha. Keb

Sawyer -Man Electric Co.
LICENSED BY AKD ST7CCKEDISG TO THE C051MEKCTAL BrSINESS OF TUB

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF the;sawyer-man patents.

GENERAL OFFICES:

MOTUIL LIFE BLDg,

32 NASSAU ST.,

NEW YORK.

Plans and Estimates Furnished
for all kinds of Incandes-

cent Lighting.

Philadelphia Office:

No, 308 lALMDT gT,

BOSTON OFFICE:

No. 33 FEDERAL ST.

Estimates Furnished for the
Thomson-Houston System

of Arc Lighting.

The DY>'AMO of this Company ts AUTOMATIC in its regulation, and will maintain a UNIFORM
LIGHT, with ALL or AUY POHTION of the lights in Circuit. Our LAMP will NOT BLACKEN and

will MAINTAIN Its CANDLE POWER during Hs Guaranteed Life.

Tl^e U/oodbijry

AUTOMATIC

Cut-Off High Speed H

ei^Giqe.
-MAXCFACTUIiED BY-

^OODBUI^Y GnGINE

(©OMPANY.

ALSO BUILDERS OF

piaip ^X\A^ l/alue

AND

t\ Wk Yalve Mm Speei

T AUTOMATIC

Qut-Off ^9(5i9<^5

AND

TUBULAR BOILERS.

Address the Manufacturers at

652 Uill Sireei, ROCHESTER, N. Y.

I
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10, ^ivD Pepoele Eleetpi® ^g^noFaetupin'? ©o.
OF CHICAGO, ILL., U. S. A.

Owners of the Patents and Inventions

of CHAS. J. VAN DEPOELE.

^I^etrie

I^ailu/ay

/Apparatus,
Electric Arc Light Dynamos and
Lamps.

Constant Speed Stationary Electric

Motors, Etc.

Our Arc Electric Light unequalled.

The only perfect Double Lamp. 1?

Thousands in use. Guaranteed
equal to any in every respect.

VAN DEPOELE

^l^(;tri(;

l^ailu/ayj
ARK IN OPEHATIOK AT

Appleton, Wis., Scranton, Pa.,

Montgomery, Ala., Detroit and

Port Huron, Mich., Windsor, Ont.,

Binghamton, N. Y., and Lima, O.

and are being constructed at An-

sonia, Ct., Brooklyn, N. Y., and St.

Catharines, Ont., Omaha, Neb., and

Dayton, Ohio.

Are in use everywhere and
Electric Light Catalogue.

Estimates and Catalogues sent on
Application.

are /daily
r 'growingVm Popularity. Write for Illustrated

-ADDRESS-

VAN DEPOELE ELECTRIC MANUFACTURING CO.
15, 17, 19&21 NORTH CLINTON STREET.

It hew YORK OFFICE: Rooms 220, 221 & 222, No. 45 BROADWAY. CHICAGO, ILL., U. S. A.

motors Ujound for any Current, flrc or Incandescent,

GUARANTEED FULL RATED POWER,

i
legulation Superior to any fflotor.

SELLING AGENTS

NYLAND

ELECTRIC CO. ^ ^J"^ <^

406 Broadway, ^^

*

New York.

cyitP
Branch Office:

NEW YORK,

V

^
L>...''

«' NYLAND
ELECTRIC CO..

406 Broadway.

CLE'CEI-iLITlD, OHIO.

OFFICE. No. I National Bank BIdg. WORKS, 21, 23, 25, 27 Frankfort St,
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Fort |||ayne"]enney" Electric [ight Co.
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JEIIQEg ARG LIGHTS

The JENNEY DYNAMO has no equal for SIMPLICITY, COMPACTNESS
and DURABILITY. The same has been said and admitted to be true of the

Jenney Lamp. Recommended for the award of the

ONLY GOLD MEDAL
At the Great Southern Exposition at Louisville, 1883, for Best Arc System.
Awarded First Medals for Best Arc Lamp, Best Arc Dynamo, Best Arc System.

This system HAS NO EQUAL for SIMPLICITY, DURABILITY and
STRENGTH OF LIGHT.

-ALSO-

COMPLETE INCANDESCENT SYSTEM.
DYNAMO: PERFECTLY AUTOMATIC, SHUNT WOUND, REQUIRING NO RESISTANCE for variable load.

LAMP: NEW^ FILAMENT, NEW PRINCIPLE of Construction, REMARKABLE LENGTH OF LIFE with FULL
CANDLE POWER, will not deposit carbon on inner surface of bulb.

The filament is as pliable as a piece of thread and js not made brittle by the action of the current.

Complete System of Fixtures and Attachments, also full line of Electroliers, Combination Fixtures and Shades.

We are in the market for Large Incandescent Contracts.

CXRIC IMOXORS —

*

We have the Only Perfect Working Headlight ' for Steamboats, with Focusing Reflector. Full information furnished on

apphcation.
. PhUadelphia Office : 26 North Seventh Street. G. A. WILBUB, Mrnu,,,,,-.
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Jhe Empire ^iti| Electric ^o.
A RE

Headquarters for Everything Electrical.

Write for New Illustrated Catalogue, mailed free,

15 Dey Street and 779 Broadway, NEW YORK.

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

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

Electric Light anil Power. Aerial Use,

Telegraph and Telephone, All Sizes Subterranean Use,

Railway and air other Lead Encased Wires
Submarine Use,

Branches of Signaling,
teao cncajeiz iiiras.

concealed Wiring in all Locations.

CLARK B. HOTCHKISS, Gen'l Mgr., 16 Dey St., NEW YORK.

Head Office, 4-5 Broadway, New York. Factory, East Newark, N. J.

==THE CALLENDER==

MANUFACTTJRKRS OF—

Insulal^ed tUires and Gables
FOR ALL PURPOSES.

House Work, Arc and Incandescent Lig-hting. Contractors for Sub-
marine and Underground Work.

Tlie (^Mcago Glectrical Developmerit (Jo.

- PROMOTERS OF ELECTRICAL INVENTIONS.

Patents bought outright, or inventions handled on royalty.

'We have superior advantages for placing patented ai tides

on the market.

Correspondence with inventors solicited-

171 RANDOLPH STREET, CHICAGO.

• • •

::

10 11 12 13 M 15 16 7 18 19 20 B. A-

^l^etrie U(^\)\: Supplies.

Underwriters' Wire, Serite Wire,
Magnet Wire, MotcJikiss Wire,

Bare Copper Wire, D. T. K. Wire.

THE ELECTRICAL SUPPLY CO.,

17 Dey St, NEW YORK. 171 Randolph St. CHICAGO, ILL.

factories: ansonia, conn.

Dasiel TV. Mabmon, President.
Addison H. Nordtkb, Vice-PreBldent.

Chables D, Jhnkht, "Electrician, BBArtfAKD EoEisoN, Secretary.
Amos K. Hollowbli,, Treasurer,

Jenney Electric Company,
Sole Owners of all the Patents and Inventions of Charles D. Jenney (known as the Jenney System) and Sole Owners and Manufacturers of hl8

Improved Oynamo, {jamp »%

Electric (Dotor.

In all desirable features of Arc and Incandescent Lighting
the Jenney System leads. Stmpie, durable, economical,
steady, brilliant and penetrating. In these edaentfals It chal-
lenges comparison.

Estimates Promptly Furnished for Erecting Electric Lighting
Plants for Cities, Companies or Individuals.

Prices Furnished for the Jenney Arc or Incan-

descent Systems, or for both combined.

The Jenney Arc-Incandescent Dynamos are self-regulating,

- :^nd permit the turning on and ofE of one or all of the Lamps
at will.

This Compavy gives special atieiHlon to furnishing Mills,

,

Shops, Factories, etc., with Individual Plants.

' ;^~ SEHD FDB PtUPflLET IlLDSIBXTIRG JHD OESGfllSI!l& THE S1STEU. -^
OFFICE AND WOEKS:

Cor. Kentucky Ave. aud Morris St.,

INDIANAPOLIS, IND.
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The Thomson-Houston Electric Bo.
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SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

Electric Arc-Lighting
^ffiroRi-i5.

This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
at LondoTTTAugust 1 1, isas^ FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS FOR cni*ecx low TENSrON

AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING-
The: i dj'namos are automatic in their regulation and will maintain a unifcarra^ lrg;ht; with all or any portion of the lights in circuit,

maintain its candle powerduring its guaranteed life. Every requisite for the most perfect system of

, Incandescent Electric Lighting, at prices which insure a profitable investment to the purchaser.

Incandescent Lamps and Appliances for Incandescent Lighting,

Our lamp will not blaeken, and will

This company also manufacture Electric Motors of all sizes for the transmission
of power. Plans and estimates furnished for all kinds of Arc and

Incandescent Lighting-.
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THE THOMSON-HOUSTON ELECTRIC CO.,
<«« OFFICES :

Eastern, 178 Devonshire St., BOSTON. Western, Pullman Building, CHICAGO, ILL.
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^LECTRIG t- JylGHTING.
(WOOD'S PATENTS), Owned and Manufactured by the

American Electric Manufacturing Company^
18 CORTLANDT STREET, NEW YORK.

For simplicitj' of construction, steadiness and purity of light, perfectiou of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from bm*uing,

Thie JLlVtERICiLlSr DYJSTiLlMO HiLS HO EQUAL.
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits of

the AMERICAN SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

18 Cortlandt Street, NEW YORK.
FBIM© U0.

GEO D. ALLEN, Genl Mel.. WM. HOCHHAUSEN, Supt and Electrician.

Excelsior Electric * Company,
9 Dey Street, New York. Factory, 204 to 216 Willoughby Street, Brooklyn, N. Y.

Excelsior Electric [ight

TO THE FRONT

By reason of its new Automatic Regulator that does not depend

on merely shifting the brushes, but cuts out a portion of the field

magnets as each light is turned off, saving the power in jiroportion

to number lights burning down to one light.

Dynamo is the simplest of all makes and requires no attention

except to keep it clean. The lamps are ornamental, can be used in

connection with any sy.stem from seven to fifteen amperes without

change of magnets.

The first and only system where Incandescent lights are success-

fully running off Arc Light Circuits.

Twenty five dollars will repair our d^'namo in places that cost

seven hundred dollars on other systems.

Our system is original, and not copied after foreign obsolete-

patterns.

Our prices are reasonable.

The only system that has local companies paying 40 per cent

and above on its capital stock.

We take the contract wherever we bid.

Exe^l^iop Ele^tpi^ Co.,

185 Dearborn Street, Rooms 13 and 14.

ir*

omo-A-cst-o, itlbTL..
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REYNOLDS' IMPROVED CORLISS.
THE IDEAL ENGINE FOR ELECTRIC LIGHT WORK.

UnequalGd fnr CIdsg REgulatinn
AND

ECONOMY OF FUEL.

Write for our Catalogue and Circular

giving List of Users.

-SOLE BUILDERS-

\Ve refer to the following electric light plants now using the EeynoldB* Corliss:

Brush Electric Light and Power Co., Cleveland, 0.
Edison Electric Light and Power Co., Kockford, 111.

Syracuse Electric Light Co., Syracuse, N'. Y.
Louisiana Electric Light and Power Co., New Orleans, La., three CDgineB.
Badger lllumlDaciDg Co., Milwaukee. Wis., two engines.
West Side Power Co., Minneapolis, Mlnu., four engines.
Louisville Electric Light Co., Louisville, Ky.
La Crosse Brush Electric Light and Power Co., La Crosse, Wis.
C. M. & St. P. R. R., Milwaukee, Wis.
Jltnomlnee Mining Co., Iron Mountain, Mich.
West Hotel, Minneapolis, Minn.
Plankinton House, illlwaukee. Wis.
N. W. Mutual Life Insurance Co., Milwaukee, Wis.
J. V. Farwell & Co., Chicago, 111.

Chas. H. Slack, Chicago, HI.
Mandel Brothers, Chicago, ill.

C. Boetcher, Leadville, Col.

Omaha Thomson-Houston Electric Light Co., Omaha, Neb.
Thomeon-Houston Electric Co., F.acine, Wis.
Sioux Falls Electric Light and Power Co., Sioux Falls, Dakota.
Electric and Water Supply Co., Nelllsville, Wis,

EDW. P. ALLIS & CO., Reliance -Works, Milwaukee, Wis.
CHICAGO BRANCH: 48 South Canal Street.

Forest City Electric Works,
MANUFACTURERS OF

Cleveland's Electric Light Cut-outs,

GANG SWITCHES, FROM 5 TO 40 AMPORES. ^S<^

Quick Make and Break Uncontrolled by the Handle.

Correspondence Solicited with Eiectric Light Companies.

W. B. CLEVELAND, proprietor,

26 S. Water Street, CLEVELAND, O.

FAEADAY CABBON COMPANY, LIMITED
CA^I'ACIT^i', 1,000,000 CAItBOIVS IMOIVTIILY

QUALITY GUARANTEED EQUAL TO ANY IN THE MARKET.

LOW PRICE LIBERAL DISCOUNT ON LARGE ORDERS, CORRESPONDENCE SOLICITED.

PITTSBURGH, PJL.

NEW * YORK * SAFETY ^ STEAM * POWER * CO.
BUILDEnS OF UIGU Gn.lBE SKLFCOSTAISED

AUTOMATIC

Cut - Off ^T)(^\r)es,

SPECIALLY ADAPTED FOR KDNNING

iLECTRIC =^ IrlGHTS

And other duty requiring close

regulation of speed.

ADVANTAGES :

Great strength without excessive weight,

Small space required.

Simplicity of construction.

Accessibility of all parts.

ESTIMATES CHEERFULLY FURNISH ED.

^Vcstern Office and Warcrooms-

64 & 66 i. iAJ^/lL %T.,

CHICAGO, ILLS.

WM. A. HAMMETT, Mgr.



September 17, 1SS7. WESTERN ELECTRICIAN.

POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS OF

^team and [jydraulic |||achinery.

Complete Steam Plants for Electric
Light and Power.

Western Agents for Armlngton & Sims' Engines, Steei Tul->uiar
Boilers. Jarvis' Patent Furnaoe, National Rocking and Sheffield Crates,
Lowe Feed Water Heater, Biai<e Pumps, Korting Injector, Jeniiins' Bros.
Vaives, Etc Aiso, Brici^ and Pipe Wori<, and Belting.

SEND FOR LATEST CATALOGUE.

707 and 709 MARKET STREET, ST. LOUIS.
BRANCH, 521 DELAWARE ST., KANSAS CITY.

25 PARK PLACE, NEW YORK
-5UNTJFA0TIIBEI16 OF—

Bare and Insulated |i|ire,
Underwriters' Copper Electric Liglit Line Wire, handsomely finished

highest conductivity. Copper Magnet Wire, Flexible Silk and
Worsted Cords, for Incandescent Lighting. Lead Covered
Copper Wire, for inside use. Round and Fiat Copper

Bars, for station work. Insulated Iron Pressure
Wire, Patented Barbed Copper Lighting

Protector Wire.

-SOLE AOESTS FOE-

The Forest City Carbon (||nfg. (o., Cleveland, Ohio.

Western Agency, 185 & 187 Dearborn St., Chicago.

ACTU AL:(SIZE OF LAMP AND.IHOLDERjCSizeLNo.al.) FOR LAMPS; 65 to lOO V. 1 6 C. P

/^lumii^ous

li^c^apdeseept.

We do not manufacture Dynamos or deal
ri them, nor do we erect or maintain any
ilectric plants whatever. Our business Is

solely the manufacture of LAMPS (or Lumi-
noids) with pur own Fittings, under our own
patents and devices for any system or pur-
pose of any voltage, size or candle power (on
hand or mad© to order). We solicit the pat-
ronage of Electric Light Co. 's and large users,

CORRESPONDENCE REQUESTED.
CATALOGUES ON APPLICATION.

VITRITE &,5 LUMINOID CO., 182 Fulton St., New York.

C£0 Bl f

Containing Paillard's Patent Non-Magnetic Compensation

Balance and Hair Spring, which are absolutely exempt from

magnetism and will not rust or corrode. Every watch is a

fine timekeeper and accurately adjusted to temperature. As
these non-magnetic qualities are in the ivorks, they require

no shield or other protection.

Ask your jeweler for them. Send for Catalogue.

(\9S)9,\J^ )N|oi7-/T\a(59(^ti(; U/atel7 Qd-, I^'d.

177 and 179.Broadway, NEW YORK.

Ifffil

%m liif11®
is tanned on the surfaces

only; the

Iff11101 liMW1111
Send for Our Valuable Book for Engineers and Belt Users. Free."'' \
Agents in all Cities. Send for Trial Belt.

Our Belts are the strongest, most even and perfect Electric Belts made.

ST. XjOXTIS, JVtO.

E Globe Electric Comp'y,
Wliolesale Manufacturers of Every Description

of Apparatus for

TELEPHONE COIVIPANIES,
Switch-Boards, Switches,

Annunciators and Bell Supplies a Specialty.

Ths Elcba House and Cole Im Annunoiators

Whicli are of the Best Material and Workman-
ship, are Perfect lu Action, Simple In Construc-

tion, Elegant in Deeign, and Low in Cost. In

addition they possess many other Important ad-

vantages which are wanting In other Annuncia-

tors.

4 Indicators.- Sl2 00 40 Indlcators-$ 74 00
16 00 50 92 00
ao 00 60 106 00
21 00 70 " 121 00
29 00 80 132 00
36 00 90 145 OO
44 00 100 155 00

With Alarm $3.00 Extra, Subject—

THE GLOBE ELEGTRIE GOMPANY,
,CLEVELAND, OHIO, V.S.A.
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WESTERN ELECTRIC COMPANY,
CHICAGO NEW YORK ANTWERP LONDON.

J^l^^rapl; *Je%l?09^ /ipparatu^ .i3iJppli^5

THE BEST OF EVERYTHING AT BOTTOM PRICES.

DETROIT ELECTRICAL WORKS,
MANUFACTURERS OF

Fleetrie ^upplie5

INCLUDING

Medical Batteries, Skeleton, Iron and Box
Bells, Burglar Alarms, Hotel and House
Annunciators, Fire Alarm Boxes, Pins

and Brackets, Insulated, Magnet,Tele-

phone and Electric Light Wire.

BUILDERS OF

pisher's [lectric ||)otors,

AND ALL APPLIANCES FOR CITY AND SUBURBAN

#= CXRIC RiLII-'KrJLYS.

General Offices and Works, DETROIT, MICHIGAN.

poipts.

Economy of Power.

Durability of Lamps.

No Discoloration of

Globes.

Precision of measur-

ing Instruments.

Greater Simplicity.

Less wire per lamp.

IN SHORT,

the most for the

least money.

(SM.'}rc

JO C«»^^c.tt.(^t-t>t-t<< ^ gtfi i M ii uuL.c4) -^Jt<^ ot^f-yTCc^v^

I>~>A^IA -i<AA<.<AJ^ tn ^i^ AdU.t'U.^L.tt^^'^^ jCa-'T-

CUa. x/cc-Cit-t.' jU.^4Jo AAA. juru^ fmny, OaaJ O,^
tLi^fiuAj AA^^n^ XiU«A CU^i*JUiXiJU.f. ^i.'AA.' "^AJO

CtiA, A,IA,CtJtU<.A^<AA.\^ A.^ .lAA^ Cj'^CtiAAAA.t^A.4 O^fU^Tt'

Xcr^ A.AA..aAJ~ Ooa-jC cCoM^.

M^ ^J^oA/f- AAyi<.cLt.ij,.{~f-VUXcf C^SJ^S Xc/i^ .f-^AM-

a^i^i ; 4^aA- AAJT.KA. Oaa^c^ AAA>^-C)iu eoAA. xXa ffieW-

C*AAAA. Ol AAAAAf-^ OaA^ ^Ax-OlA, OAA^ .cTtc «A*^'-**^

of O-tA/^fAA. Ltf-ruOj AAA-aJCc A.-iA.O^t6L AAt.<fAU^a^
^Uaa^ XZiAXtf A/r^dia

,

^A.CA^Cl'lCc.lAaLK.-'^-^^ <r~^fL

5.©§:Q)Bdi;eiIi!©«?'^

:;^^% &'^^wi^'j^^.^^2^^i£yj:pi.

-^^J-zS^ ,3t^ Skc^sr.^^ 6^^^^'

Sl^e iJplt^^ 5^^*^^^ El^ctri(; I i(^l7ti9(^ Co.
Address;: C. C. WARREN, Manager Western Department 2 1 6 La Salle St. Chicago.
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New Double Dynamo.

The Mcintosh Galvanic & Faradic Battery

company have recently made a small dynamo of

half-horse power for medical and laboratory

use Fig, 2 is a side view in section, and Fig. i a

sectional end view at the commutator end.

In Fig. 2 the liorseshoe field-magnet is shown
at the right, its pole-pieces B, e.xterior and in-

terior, projecting to the left and inclosing the

ring armature C D. This armature is of the

Gramme type, mounted on a spider, attaclied to

the shaft at J. Its wrought-iron core, built up
in a peculiar manner, is shown at C. It is com-
pound wound in series, in two distinct circuits

insulated from each other; the interior circuity

shown at upper D, is wound with coarse wire,

and the e-xterior, shown at E, with fine wire. At
F is a small commutator, connected with the in-

terior circuit by an extension of the wire, shown
at lower D, and at G is a large commutator con-

nected with the e.\terior circuit. At H and H'
are the upper brushes, the lower ones not being

shown. H is connected to an exterior yoke, and
H' to an interior yoke, as shown in Figs, i and
2. At I, I, is shown gearing, by which the

brushes are changed by a rotary movement on
the commutators, so as to vary the current in the

usual manner.
The field-magnets are also wound in two separ-

ate circuits; the exterior coils of fine wire, shown
at A, and the interior of coarse wire, shown
at A'.

From the two separate circuits of this dynamo
are obtained two separate currents; a current of

great intensity and small quantity from the fine

wire high resistance circuit for medical electrol-

ysis, and a current of small intensity and large

quantity from the coarse wire low resistance cir-

cuit for medical cautery. The range of E. M. F.

is from one to 200 volts, and that of current

from one to ten amperes. It is thus a double

generator, to be used either for electrolytic or

cautery purpose.-, or for both at the same time

as required, and is intended, where power can

be obtained, to supersede the battery. It will

found especially valuable in hospitals and sani-

tariums, and also in college laboratories.

The Chicago Exposition.

September has come and with it the time-hon-

ored Chicago exposition for its stay of six

weeks. The exposition was opened to the pub-
lic September 2d and will be closed October
22d. Some of the exhibitors are late, but in the

displays already made, the crowds of visitors

find much to interest them. The attendance, by
the way, is fully 15 per cent, in advance of that

for the corresponding time last year. The char-

acter of the e.xposition does not permit much in

the way of electrical exhibits, yet the Western
Electric company, which has the contract for

furnishing a large part of the electric lighting

has a very attractive stand. Their plant consists

of five 35-light arc dynamos. Three of these

dynamos are run from one Buckeye engine, and
are belted to one band wheel. Two of the

machines are right and left hand, the pulleys

nearly abutting, and parallel belts are run from
the band wheel to the dynamo pulleys. Over
one of the belts runs another belt, which is car-

ried to the pulley of the third dynamo standing

directly in rear of one of the pair of dynamos.
On the opposite side of the booth is another

pair of dynamos, which are belted to a Porter

Mnfg. Co. engine. Superintendent Terhune is

authority for the statement that the exposition

has never been as well lighted as it is this year.

The Chicago Arc Light & Power Co., has

about forty arc lights in the building. The
company has calls for about as many lights as it

can furnish with its present capacity, and would
not agree to put in more than forty.

There is also a small incandescent light plant of

the Treraont Electric Light company, which fur-

nishes lights to a sewing machine booth.

Power throughout the building is furnished

by a Corliss engine of 150 horse power, an At-
las engine of 150 horse power, and a Porter

Mnfg. Co. engine of 50 horse power.

Ticker Quotations and the Law.

The case of William Cain against the Western
Union Telegraph company, submitted to Judge
Stone, of Cleveland, for a decision some time

ago, and the motion on the part of the plaintiff

that the defendant should show cause why it

Fig 1.—New Double Dynamo.

should not be attached for contempt of court,

which was referred to Judge Noble, were both

decided last week. The case grew out of an

order from the Board of Trade of Chicago to

the Western Union Telegraph company, instruct-

ing it to remove Cain's ticker, which reports the

markets of the Chicago Board of Trade. A per-

manent injunction was sued for by Mr. Cain to

restrain the telegraph company from removing

the ticker. Judge Stone granted a temporary

injunction July 23d, which was in force until

August 4th, when it was mutually decided to

extend it until the case should be finally de-

cided. The order issued by the court was made

known to the superintendent of the Western

Union on the day that the temporary in-

junction was granted, but the order of the

Board of Trade to the telegraph company was

carried out, and the ticker removed. The super-

intendent ordered a person in the employ of the

company to disconnect the wire, and so it has

remained ever since. Such, in brief, is the his-

tory of the case, the termination of_ which has

been looked forward to with interest.^

The suit for the permanent injunction was de-

cided in favor of the Western Union Telegraph

company, by Judge Stone. He held that the

company was not the proper defendant, but that

the Chicago Board of Trade should have been
the party to the suit. In his opinion, the Board
of Trade has the right to deliver its markets to

whoever it sees fit, and that the telegraph com-
pany merely transmits the messages. It is not

bound to deliver to Mr. Cain private informa-

tion which the Board of Trade sends to other

parties, and not to the ticker man.
In the contempt of court case Judge Noble

fined the Western Union company $100. He
said that at the time the restraining order was
issued the wire was connected, and, after it had
been served the wire was severed; and no steps

were taken to connect and restore it as it was at

the time the order of the court was issued.

Judge Noble said that in making the amount of

the fine so low he was governed solely by his

regard for the order made upon the full hearing

by Judge Stone.

That Telephone Concession in China.

At the Chinese legation there was a confer-

ence last night, telegraphs James W. Stanley, a

well-known eastern correspondent, from Wash-
ington, under date of the 6th, between the Mit-

kiewicz-Barker syndicate, the Chinese minister

and the mandarins who accompanied Mitkiewicz

to this country. This conference lasted until a

very late hour, and the result was that a cable-

gram was sent to China to-day in which the

names of the gentlemen who have subscribed for

the stock of the syndicate were given. It seems
that the amount of money to be subscribed has

been overstated. It is $25,000,000 instead of

$50,000,000. Of this sum twelve millions have
been subscribed by the Chinese. One of the

secretaries of the legation said to-day that the

Chinese government would take five millions of

the stock, and that the other seven millions

have been subscribed for by merchants in the

Chinese empire.

There was a number of men with more or less

capital at their disposal at the Manning house
to-day who were anxious to get in on the ground
floor, but they were too late. It is said that

Drexel, Morgan & Co. of Philadelphia, have

agreed to take upwards of two millions of the

stock which will be sold in the United States,

and that every share is spoken for.

Chang Yen Hoon, the Chinese minister, is

said to have been fully satisfied with the respon-

sibility of the gentlemen who form the syndicate,

and there is excellent authority for saying that

the concessions were completed to-day by the

addition of his signature to the papers which

were brought from China by Mitkiewicz and his

fellow-travelers. The amount at which the

scheme is capitalized will seem rather small for

the enterprises which are to be undertaken, but

it is said by Mr. Barker's representative that the

sum will be ample for the present, as the empire

of China is not developed up to the point of

gridironing the country as yet. Besides this,

the cost of labor is so low in China that the work
will be accomplished at an expenditure far less

than similar enterprises would require in this

country.

It seems that the concessions are really one

concession. A bank is to be established with a

capital of $25,000,000, and with the power to

issue circulation up to the full par value of the

stock. The charter of the bank carries with it

the right to engage in telegraph and railroad

construction.
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While the financial record of Mitkiewicz in the

United States may not have been always just

what it should have been, the Chinese mandarins

who accompany him seem to have the highest

regard for his abihty as a financier. They praise

his shrewdness and consider him a sort of savior.

They assert that his enterprise will be the mak-
ing of the empire.

Tubular Boiler Tests.

We append an interesting and valuable report

of tests made by the Woodbury Engine company
of Rochester, N. Y., of a tubular boiler in the

Edison Electric Illuminating company's station

at the same place. The features are so fully set

forth in the report that it is unnecessary to allude

to them here, except to state, in addition, that

the station has si.\ boilers, and has chimney
capacity for eight boilers. Only one boiler was
fired as, if other boilers had been fired, the steam
generated would have had to be blown off into

the sewer.

The report is addressed to the Edison com-
pany and sets forth that the trials were made to

determine
First : That each boiler was capable of evap-

orating, into practically dry steam, 5,000 pounds
of water per hour for ten (10) consecutive hours,

irrespective of coal consumption; and,

Second : The economic evaporation, when
boilers were running at about their ordinary
everyday work.
The trials are designated No. i and No. 2 re-

spectively.

Test No. i.

During this trial, which was in the daytime,
but one engine was running, with the exception
of about the last hour and a half; and as the
engine used only one-half to two-thirds of the

amount of water it was desired to evaporate, the
surplus steam was blown into the atmosphere
nearly the whole length of time occupied by the

test.

The arrangement for weighing the feed water
was by placing a- barrel upon a platform scale,

the scale being set high enough to allow the water
to flow through a pipe and valve at bottom of

barrel into a tank below, from which the suction

to pump was taken. In starting, the depth of

water in tank was noted^ and at the end of test

the water line in tank was brought to the same
point. The barrel was filled each time with
exactly 400 pounds of water, and the notation or
credit of the water was made at the time each
barrel was started to be emptied.
The height of water in gauge glass on boiler

was noted in starting, and was carefully brought
to the same level at end of test.

Every precaution was made to avoid losses by
leakage through valves or connections. The
safety valve on water discharge-pipe between
pump and heaters, which leaked, was taken off,

and the valve ground to seat so as to be tight.

The 3" valve, which shuts off the right-hand bat-
tery from feed-water pipe was disconnected, and
a sheet iron blank placed between the flanges to

prevent any possible leakage into the other boil-

ers. The blow-off valve showed no signs of
leakage, and the boiler itself was perfectly tight.

The coal was soft lump **Oak Ridge," and was
weighed in a wheelbarrow, by setting the scales
so as to balance with 300 lbs. of coal in wheel-
barrow; and the notation or charge was made as
each 300 pounds was dumped on the floor, with
the exact time. As the conditions of this test

were such that good economy could not be
expected, the means of arriving at the amount of
coal and combustible used were by starting and
stopping the test with the fire in the same con-
dition, and with the same amount of coal on the
grates, as near as could be estimated. The ash
pit was cleaned immediately after starting,
also at the end of test, the ashes that had formed
during the trial being weighed and deducted
from total amount of coal for combustible. This
has not the accuracy, in this respect, of the
standard method employed in test No. 2, but
was considered sufficiently exact for this one.
The temperature of feed-water was taken by

a thermometer inserted in the delivery pipe, run-
ning across the front of boilers. Observations
of the feed-water temperature, and steam pres-
sure by gauge were taken, every fifteen minutes.

The feed-water was heated by the exhaust

from engine in a National heater.

The setting of boiler, like all the others in the

station, is with the Jarvis patent furnace, the out-

side walls being 17^" thick and the division

walls 22" thick; height of bottom of boiler from
grates is 30 inches.

The boiler has no dome. Steam is taken

through a dry pipe located near top of shell, and

9 feet long. Dry pipe is S" diameter, and per-

forated at the top for about one-third of circum-

ference. The grates are what is known as the
" Tupper" grate, having air spaces y^" wide.

Results of Test No. i.

Date of trial Aug. Sth, 1S87

Duration of trial hrs. 10.066

Kind of coal "Oak Ridge" Bituminous

Dimensions and Proi'ortions.

Diameter of shell- _ inches 66
Length of shell and lubes feet 16

Number of tubes 92
Externa! diameter of tubes inches 3
Water-heating surface sq. ft. 1345
Grate surface, 6 feet long, 5^ feet wide sq. ft. 33
Ratio of water-heating 10 grate surface 40.75
Average steam pressure by gauge lbs. 73.15

Average Temperatures.

Of fire room deg. 95.6
Of steam deg. 31S.33

Of feed water _ deg, 205

Fl'el.

Total amount of coal consumed lbs. 6116
Total amount of ashes.. , lbs. 355

periment was filled with cold water to the amount of ex-
actly 350 pounds. The temperature being taken, steam
was then t)lo\vn in through a pipe with hose at the end
until about 116 degrees temperature was reached, when the

water was again weighed and the temperature taken. The
increase in weight represented the weight of steam added,
and the increase in temperature measured the quantity of

heat in the steam. A thermometer was used graded to

fifths of a degree, and tenths of a degree could be read by
careful observation. The pipe from which steam was
taken was connected into the top of horizontal 5" pipe near

boiler.

Eight experiments were made during the trial, and
each experiment has been calculated separately. The
average value of the steam was gS.2; and it there-

fore contained 1.8 per cent, of moisture. This is

practically dry steam, the contained moisture being
small, especiallv wlien it is considered that the object and
results of this test were a high evaporative capacity, and
that if there was an excess of moisture at any time, it would
be under these conditions.

The coal used was what was on hand at the station, and.

as a few hours of firing proved, was unfit for the purpose of

a test of this kind. The percentage of ashes is not high, and
it works very well with moderate firing; but in burning
the amount of coal per square foot of grate necessary to

obtain a large quantity of evaporation, as was done in this

test, the coal, after a few hours, partially melts on the

grates, forming a thin clinker that covers over the air

spaces and is very troublesome to remove. So troublesome
did this become, that at about the end of the fourth hour it

was absolutely necessary to clean the grates with the slice

bar in order to go on at all. After much labor the grates

were partially cleaned of the melted coal, but not entirely,

and during the cleaning and the consequent loss of time in

starting a fresh body of coal, the steam had to be par-

tially shut off, and the evaporation fell behind. In this

connection it will be interesting to compare the amounts

Fig. -New Double Dynamo.

Percentage of ashes. - _.prct. 5.

3

Total amount of combustible lbs. 5761
Coal consumed per hour lbs. 607.6
Combustible consumed per hour. -.lbs. 572.3

Water.
Total weight of water pumped into boiler and appar-

ently evaporated lbs. 48000
Equivalent water evaporated from and at 212 degrees

Fahr. (43,000x1.041) lbs, 49968
Equivalent water evaporated from and at 212 de-

grees Fahr. per hour lbs. 4964

Economic Evaporation.

Water actually evaporated per pound of coal, from
actual pressure and temperature lbs. 7.85

Equivalent evaporation per pound of coal from and
at 212 degrees Fahr lbs. 8.17

Equivalent evaporation per pound of combustible
from and at 212 degrees Fahr, .lbs. 8.68

Rate of Combustion.

Coal burned per square foot of grate surface per
hour ___ ..lbs. 18,41

Per square foot of heating surface .lbs. .452

Rate of Evaporation.

Water evaporated from and at 212 degrees Fahr.
per square foot of heating surface, per hour..

lbs- 3.69
Water evaporated per hour from temperature of 100

degrees Fahr. into steam of 70 lbs. gauge pres-
sure per square foot of grate surface lbs. 130.8

Water evaporated per hour from temperature of 100
degrees Fahr. into steam of 70 pounds gauge
pressure per square foot of heating surface.lbs. 3,21

Commercial Horse Power.
On basis of 30 pounds water per hour evaporated

from temperature of 100 degrees Fahr. into

steam of 70 pounds gauge pressure {or 34^^
pounds from and at 212 degrees) _ 143.

9

Calorimeter Trials.

For the experiments made to determine the quality of
the steam, the barrel calorimeter was used. The barrel
was set on a carefully tested platform scale, and in each ex-

pumped for each separate hour as given below. The amounts
given are approximate, as the water level was not exactly

the same at the end of each hour, and the corresponding

time for emptying the barrel was not the same to a minute

for each hour. The figures, however, are sufficiently ac-

curate to show that the evaporative capacity of the boiler is

much beyond the average of this test, with the proper

kind of coal,

Tst hour - 6,400 lbs.

2nd "
_ 6,000

"

3rd *' 4,000
"

4th " -4,^00
"

5th " _ __ ..2,400
"

6th " . _. _. 5,200
"

7th " _ 6,000
*'

Sth " - 6,000
"

9th " ..4,800
"

lOth " 2,800
"

The load of engine was quite variable, making it ex-

tremely difficult to secure a uniform evaporation. The
evaporation was reduced the third hour because it was run-

ning so far beyond what was desired, but the falling off of

the fifth hour was on account of the melting of the coal.

At about the commencement of the tenth hour the grates

had again become in the same condition, but the test was
finished without attempting more than a slight cleaning

with slice-bar. Throwing out the last hour, the average

evaporation per hour was 5.022 lbs. under observed condi-

tions or 5,228 lbs from and at 212 degrees, corresponding
to 151 horse power, on the basis of 30 lbs. per horse power
evaporated from temperature of 100 degrees Fahr. into

steam of 70 lbs. gauge pressure. Throwing out the 5th

and lotli hours, the evaporation becomes for the eight

hours an average of 5,350 lbs. per hour under observed
conditions, or 5,569 lbs. per hour from and at 212 degrees,

which is 161 horse power on the basis of rating as given

above.
For the eight hours as above, the rate of evaporation

from and at 212 degrees would be:

Per square foot of grate surface per hour lbs. 168

Per square foot of heating surface per hour lbs. 4-i3

For the reasons staled, it can readily be seen that the

latter evaporation represents more fairly than the ten-hour

M
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average what the boiler is capable of evaporatingf, with
coal that will not melt on the grates under forced firing.

The synopsis of water fed, coal consumed and observed
conditions are appended herewith, signed by the ones who
ivept the records and made the observations.

Test No. 2.

This trial, like No. i, was in the daytime with
btit one engine running, and, for a short portion

of the time, steam was blown into the atmos-
phere, so that the boiler was therefore doing
somewhat more than its ordinary work. It was
at first intended to make this trial on the same

Equivalent water evaporated from and at 212 de-
grees Fahr. (40053x1.042) ..lbs. 41735

Equivalent evaporation from and at 212 degrees
Fahr. per hour lbs. 4153

Economic Evaporation.
Water actually evaporated per pound of coal, from

actual pressure and temperature lbs. 90X
Equivalent evaporation per pound of coal, from and

at 212 degrees Fahr lbs. 9 39
Equivalent evaporation per pound of combustible,

from and at 212 degrees Fahr lbs. 10.32
Rate of Combustion.

Coal burned per square foot of grate surface per
hour lbs. 13.45

Fig. I.

—

Weis Motor Arrangement.

boiler, No. 5, as the previous test, but it would
have consumed so much time to properly clean

the clinkers from grates of No. 5 that No. 6, the

boiler next adjoining, was fired up instead.

The arrangements for weighing the feed water
were the same as employed on the day previous,

and none of the pipe connections or other ar-

rangements were disturbed.

The coal was the same kind as used for test

No. r, and some trouble was occasioned- by
clinkers, but nothing like that of the previous

day. The coal was weighed in a wheelbarrow,
and kept account of in the same way as before,

but the manner of starting and ending was dif-

ferent. About two hours before starting the test,

the boiler was fired and steam raised to 85 lbs.

The fire was then hauled, the grates and ash-pit

cleaned, and a new fire made as soon as possible

from wood kindling and fresh coal. The test

was started at the time of lighting the new fire,

and at the end, the fire having been allowed to

burn down rather low, it was hauled, and all un-
burnt coal and refuse on the grates were weighed,
together with the ashes in pit. The steam pres-

sure at end of test was nearly 85 lbs. as at the

start.

This boiler is set with the Jarvis patent fur-

nace, the same as all the others in station. It

also has the " Tupper" grates; has no dome, but
a dry pipe, and is in every way a duplicate of

No. 5 boiler, and of all the others in the station.

The feed water temperature and steam pressure
observations were taken every 15 minutes. The
moisture in the coal, as ascertained from a sample
dried out, was about i per cent.

Results of Test No. 2.

Date of trial August 9th, 1887
Duration of trial _ _ _hrs. 10.05
Kind of coal " Oak Ridge " bituminous

Dimensions and Proportions.

Diameter of shell inches 66
Length of shell and tubes __ feel 16
Number of tubes 92
External diameter of tubes inches 3
"Water heating surface sq. ft. 1,345
Grate surface, 6 ft. long, 5^ ft. wide sq. ft. 33
Ratio of water-heating to grate surface 40.75
Average steam pressure, by gauge lbs. 79.02

Average Temperatures.
Of fire-room deg. 97.8
Of steam— deg. 322.9
Of feed water deg. 205 .

1

Fuel.
Total weight of coal consumed lbs.

Weight of wood for kindling 74 lbs. , value .4 of
coal lbs.

Weight of coal, including wood equivalent lbs.
Total weight of ashes and clinkers lbs.

Percentage of ashes and clinkers pr. ct.
Total weight of combustible lbs.
Coal consumed per hour lbs.

Combustible consumed per hour lbs.

Water.
Total weight of water pumped into boiler and ap-

parently evaporated lbs. 40053

4.403

30

4.433
388
8.7

4.045
441.

1

402.5

Per square foot of heating surface _-lbs.

Rate of Evaporation.

Water evaporated from and at 212 degrees Fahr. per
square foot of heating surface per hour lbs.

Water evaporated per hour from temperature of 100
degrees Fahr. into steam of 70 lbs. gauge pres-

sure per square foot grate surface.. lbs.

Water evaporated per hour from temperature of 100
degrees Fahr. into steam of 70 lbs. gauge pres-

sure per square foot heating surface lbs,

3-09

109.4

moisture in this test, as the average evaporation per hour
was about 20 per cent, less than in No. I test the day pre-
vious.

Synopses of Observed Conditions.
Dimensions of Boiler: 65 inches diameter, with 92

tubes, 3 inches diameter, 16 feet long.
Designation of Boiler, No. 5.

Date of test Aug. Sth, 1887.
Duration of test 10 hrs. 4 min.
Average temperature of feed water 205 deg.
Average steam pressure by gauge 73.15 lbs.
Total water fed to boiler and evaporated under ob-

served conditions 48,000 lbs.
Total amount of coal consumed 6,' 116 lbs.
Total amount of ashes ^355 Isq'

Dimensions of Boiler: 66 inches diameter, with 92
tubes, 3 inches diameter, 16 feet long.
Designation of Boiler, No. 6.

Date of test Aug. 9th, 1887.
Duration of test , 10 hrs. 3 min.
Average temperature of feed water 205.1 deg.
Average steam pressure by gauge 79-02 lbs.
Total amount of water fed to boiler and evaporated

under observed conditions 40,053 lbs.
Total amount of coal consumed 4,403 lbs.
Wood for kindling 74 j^g^
Total amount of refuse and ashes ...388 lbs.

The Weis Motor Arrangement.
Last week a New York correspondent de-

scribes in these columns a trip over the Jersey
City & Bergen horse railroad in a car propelled
by an electric motor which had the current fur-
nished it by a storage battery. The mechanical
arrangement of the motor and gearing was that
of Mr. Weis, a train dispatcher in the employ of
the Pennsylvania railroad company. We publish
sketches in connection which will give a clear
idea of the arrangement devised by Mr. Weis.
Fig. I represents a vertical section and Fig. 2 a
horizontal section. A, represents the motor; B,
the friction wheels; C, the friction wheels on car
wheels; D, the gear wheels; E, the arrangement
for starting and braking; F shows the reverse
lever and G, the stationary brake.

Fig. 2.

—

Weis Motor Arrangement.

Commercial Horse Power.
On basis of 30 lbs. water per hour evaporated from

temperature of 100 degrees Fahr. into steam
of 70 lbs, gauge pressure (or 34^ lbs. from
and at 212 degrees) 120.5

No calorimeter trials were made on this boiler, but it

is fair to assume that the steam was of the same quality as
on the day before, viz: 98.2 per cent and 1.8 per cent, of
moisture. If any difference existed, there should be less

Electrical science is enriching the language in

a jawbreaking manner. " Telegastograph " is

the latest contribution.

The outcome of the conference between tele-

phone cable users and manufacturers held in

New York on the 7th, was that metallic circuits

should be used.
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The Elements of Electric Lighting.

By Philip Atkinson, Ph. D.

NUMBER X.

The Brush Dynamo.—The distinctive fea-

tures of the well-known Brush dynamo are of

sufficient importance to demand a brief notice in

these articles. These relate chiefly to the con-

struction of the armature and commutator. The
armature core, shown at X, Fig. 24, has a cen-

tral ring, B, B, B, composed of layers of thin

sheet iron ribbon, insulated by vulcanized fibre.

These are separated from each other by short

iron pieces, one of which is shown at Y; the

central part of each having the same width as

the ring, while at each end are projections on
opposite sides, forming, when placed in the core,

the V-shaped figures shown at X; the arrange-

ment, when the core is bolted together, being
shown in cross-section at Z. The ends of these

pieces are separated slightly in the interior, and
more widely at intervals in the exterior, as shown
in Fig. 25. The core is bolted to an interior

rim, shown in Fig. 25, which is attached at four

opposite points, to a spider mounted on the

shaft.

This open, laminated structure affords venti-

lation, eliminates the Foucault currents, and
gives, in the central portion, between the projec-

tions, a solid support for the coils. The old

style core, which resembles this, was of cast-iron,

deeply channelled for ventilation, in the center

and in each projection, but was abandoned on
account of the Foucault currents and consequent
heating, notwithstanding the e.xcellent ventila-

tion. The new core gives the dynamo an in-

crease of more than 40 per cent in efficiency.

The coils are wound with insulated copper
wire between the projections, as shown in Fig. 25,

and supported, on the exterior and interior por-

tions of the core, by projecting flanges The wind-
ing is of the open circuit type described in No. I of

this series, the coils being arranged in pairs on
opposite sides of the armature, each pair forming
a complete, independent circuit, the two ends of

the wire being attached to opposite segments of

the commutator; an eight-coil armature having
four circuits and eight commutator segments, as

shown in Fig. 26, in which the connections with

Fig 25.

the commutator are represented, that part of the
wire connecting each pair of coils being omitted.
The construction of the commutator and its

connection with the coils will be understood by
comparing Fig. 26, showing the connection, with
Fig. 27 in which it is shown in perspective. It
consists of two cylinders, as shown, each having
an equal number of segments ; an eight-parl
commutator, being composed of two four-part
cylinders mounted on the same shaft, in such a
position that the segments on one cylinder are
about one eighth of a circumference in advance
of those on the other; the narrow end of each T-
shaped segment of one cylinder being placed
opposite the broad end of each similar segment
of the other. In the latest style the narrow part
of the segment is cut off and replaced by a block
of lignum vitEe, which has a copper strip on one
edge to prevent wear from the brush contacts; so
that each four-part cylinder has, at each end, two
segments placed as shown, with narrow blocks

between. The segments are of copper, separ-

ated by air spaces, and screwed to segments of

brass mounted on two concentric interior cyl-

inders, one of vulcanized fibre, immediately un-

der the brass segments, and the other, which
is attached to the shaft, of lignum vitas.

It will be seen from F'ig. 27 that while the

brushes, A A' are each in contact with a single

commutator segment, the brushes B B,' are each

in contact with two segments, and by comparing
this with Fig. 26, it is seen that A A' are thus

connected with coils 3, 3, while B B' are con-

nected with coils 2, 2, and 4, 4; coils i, i, being

disconnected. B B' are therefore connected in

Fig. 24.

parallel with two pairs o( coils but not with two
adjacent pairs; coils 3, 3, lying between them.

Six of the eight coils are thus brought into

action at once, and this represents the relative

positions of the various parts constantly during
rotation. Coils 3, 3, are in the line of greatest

variation of magnetic intensity and consequently

of best action, and are joined, through the ex-

ternal circuit, by the brushes A A'; coils 4, 4,

approaching this position, and coils 2, 2, leaving

it, are joined in parallel by the brushes B, B';

while coils i, i, being in the line of least varia-

tion of magnetic intensity, and consequently of

least action, are disconnected. The current from
the external circuit entering at A and traversing

coils 3, 3, leaves at A,' thence returns through
the external circuit to B, and traverses coils 2,

2, and 4, 4, leaving by the external circuit at B,'

and thence returns again to A, completing the

circuit. It is thus seen that the positive current
is from coils 3, 3, where the electric potential is

highest, to coils 2, 2, and 4, 4 of lower potential,

from their position, and of less resistance from
being joined in parallel, and thence negatively

back to 3, 3.

It is evident that such an armature may be
composed of any even number of coils, arranged
as described. The armature of the largest brush
dynamo, shown in Fig. 25, has sixteen coils. The
copper segments of the commutator are attached
with screws, and easily removed for repairs or

renewal.

Two styles of the Brush dynamo are now
made, one for arc lighting, series-wound as for-

merly, and the other shunt-wound for incandes-
cent lighting. The automatic, rotary movement
of the brushes on the commutator, already re-

ferred to has been recently adopted, and is used
in both machines. The arc-light machine is

shown in Fig. 28. The field-magnets, which are
of the horse-shoe type, are placed on opposite
sides of the armature, as shown. Those of the
arc light dynamo are wound with large wire, and
have also an interior fine wire used as a shunt in

regulating the lamps. The magnets of the shunt-
wound dynamo have large wire next the pole-
pieces, and fine wire next the magnet yokes. It

will be noticed that the planes of the armature
coils are at right angles to the plane of rotation,

and cut the lines of force in a different manner
from any of the dynamos thus far described;
and that the core projections, coming close to

the pole pieces, lead the magnetism through the
coils

Electrical Distribution by Alternating
Currents and Transformers.

Part II.

After describing a few more of the latest forms
of transformers, he concludes his history by say-

ing " the introduction of this system in America
has created a somewhat amusing flutter among
the electrical fraternity." We agree with him,

and recall here a statement made in the Franklin
Institute Journal some time ago, regarding these

systems: "It is not very creditable to the

'Americans to bring before the public as new, a

system which has been known and used in

Europe for a number of years past."

He concludes his interesting articles with rules

of construction, among which are the following:

"To be self-regulating for supplying a constant

potential and varying quantities of current, the

transformers should have the primary coils con-

nected in a multiple arc system in which the

mains have a constant potential. The lengths of

wires must be found for self-regulation accord-
ing to the laws:

(i.) When no work is being done in the sec-

ondary circuit there should be no current in the

primary circuit; that is, the counter pressure in

the primary must be equal to the primary press-

ure, or very nearly equal thereto.

(2.) As the current increases in the secondary
circuit, the cuirentin the primary should increase

proportionally in the ratio of the transformer;

that is, the counter pressure in the primary
should fall as work is increased in the secondary.

" All transformers working in one system must
be constructed accurately with a fixed ratio."

Rnle I.—To find the lengths of the primary
and secondary conductors in a transformer for

reducing from a high to a low pressure, divide

the primary pressure by the coefficient of induc-

tion in the primary circuit (that is, by the induc-

tion in volts per foot of wire), this will give the

length in feet of wire for primary.

Rule 2.—Divide the secondary pressure by the

coefficient of induction in volts per foot, this will

give length in feet of wire for secondary.

In the best transformers working with about
200 alternations per second this coefficient is very
high and averages about two volts per foot, and
that may be taken as the figure for use in the

above rules; for example:

Fig. 26.

Given a primary pressure of 1,200 volts, and
the required secondary pressure given as 80 volts,

what lengths of primary and secondary wire

should be employed ?

Answer,
I,200_

:6oo feet for primary.

80
=40 feet for secondary.

These lengths do not include wire not under in-

duction.

If the alternations are not so rapid this co-

efficient becomes less. It might be argued from
this fact that as it is perfectly easy to make the

alternations very much more rapid than 200 per

second, that, say 500 or 1,000 alternations should
be adopted. There is a limit to that; as the

alternations increase in number per minute the

losses in the transformer increase, and that fact
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often accounts for different efficiencies being

found for the same transformer by different ex-

perimenters—the one, perhaps, has employed the

alternations for which the transformer was calcu-

lated, the other has employed slower alternations

and therefore no agreement could be come to.

It is, therefore, necessary to ascertain by experi-

ment the coefficient of induction for each type of

transformer at a given alternation rate. In trans-

formers with long magnetic circuits, common to

all the coils of wire, the coefiicient will not be
higlier than 1.5, and often fails as low as one foot

per volt.

Practically this coefficient may be found by
taking the given alternating pressure having the

given rate of alternations through an approxi-

mately correct length of primary wire on the

transformer, say a length calculated at two volts

per foot (the secondary circuit being open or not

yet wound on), and measuring the current pro-

duced through this length. If no measurable
current is observable then that is the correct

length; there should be some current, of course,

say, perhaps, two per cent, of the maximum cur-

rent. If the coefficient of induction is less than

that calculated upon a considerable current

passes in the primary when no secondary current

is flowing. The primary wire must, in that case,

be increased in length until this initial current

disappears, or becomes so small that it is of no
account, and then the length of secondary can be
calculated by the rule.

Rule 3.—The ratio of a transformer is found

by dividing the primary pressure by the second-

ary pressure, thus in my previous example:

1,200

15 would be said to be the ratio of that trans-

former, and thus
Primary. Secondary.

The pressures are to each Other as 15 to I

The lengths of conductors to each other as 15 to I

The cross-section of conductors to each

other as — I to 15

The currents to each other as I to 15

The iron conductor of magnetic force should
not at any time be anywhere near half saturation;

it should therefore have large cross sections, and
data for calculating its size may be obtained
from dynamo builders."

In another article on induction coils, by Gis-

bert Kapp, in Industries, reprinted in the London
Electrical Jieview, April 22 and 29, 1-887, pages
366 and 390, the writer makes the following

statements:

not be as economical in weight of materials used
as the inverse arrangement of copper coils inside

and iron wire wound over them to form the
outside "

{i. e., Zipernowski and Deri, or Staite

form).

He shows from theoretical deductions that
transformers connected in series cannot be made
self-regulating for giving a constant potential in

the secondar)', unless approximately when the
amount of iron is small and over-saturated. That
such a transformer may have its secondary coil

short-circuited without tWe current in it becoming

Fig. 27.

very great. That the characteristics of trans-

formers in parallel is a straight line, and that it

therefore is perfectly self-regulating for constant
potential.

{Concluded^

Instances of Photography by Lightning.
One of the handsomest and most popular

belles of Lincoln, Neb., was a few days ago the

owner of a little pug dog. During a receirt

storm, the dog was frightened by the noise of

the elements, and took refuge in the bedchamber
of his mistress. She happened to be engaged in

changing her dress at the moment, but, noticing

the extreme agitation of the little pug, she took him
in her arms to reassure and comfort him. At that

instant a loud dash of rain attracted her atten-

tion, and she drew the curtain aside to peep out.

Just then came a blinding flash of lightning, and
the young lady fell to the floor, stunned and un-

conscious. Other inmates of the house, hearing
the fall, came in and found her. The little dog

Fig. 28.

"A person having no theoretical acquaintance
with the behavior of alternating currents, would
compute the rate of doing work "

(i. e., the power)
"in the circuit by simply measuring the current
(say, with a Siemens dynamometer), and the ter-

minal pressure of the machine (say, with a Car-
dew's voltmeter), and multiply the two. The
product he would, generalizing from his experi-
ence with continuous current machines, consider
equal to the rate of doing work, but this would
be completely wrong, because he would have
neglected the time element."

" A ring-shaped inductor, wound in the
Gramme fashion, that is, with the iron inside and
the copper outside "

(/. e., Faraday's form), " will

was killed by the shock, and it was hours before

the young lady recovered animation. When she

did so she was horrified to find that an image of

her dog, life size, had been photographed on her

bosom. There seems to be no way of remov-
ing the picture, which gives every shade, color

and wrinkle of the canine form.

A heavy storm passed over Fayette township,

Mich., one evening not long ago. While it was
was in progress Amos J- Biggs,, a farmer, went

into his back yard to frighten away some fight-

ing cats. So intent were they on exterminating

one another as to allow Farmer Biggs to ap-

proach within a few feet of them. At the same
instant there was a crash, and an electric dis-

charge struck a wood-pile, scattering it, and
stiffened the cats in an intense rigor mortis.

Aside from a prickly sensation and sudden but
not severe contraction of the muscles, Mr. Biggs
experienced no unpleasant effects. When he re-

turned to the house his wife took one look at

him and fainted. On recovering she exclaimed:
" Oh, Amos, the devil has set his mark on you!"
whereupon Biggs looked in the glass and saw
the image of a cat photographed in silhouette

upon his broad forehead. All efforts to wash it

off were unavailing.

Electric Lighting of New York.
The gas commission of New York, consisting

of the mayor, comptroller, and commissioner of

public works, have divided the lighting of the

city between the following companies :

United States Illuminating company—Wash-
ington Park, 15 lights at 24 cents; and Cort-

landt. Liberty, Barclay and Whitehall streets,

and Chambers street from Broadway to East
River, 38 lights at 40 cents.

Brush Electric Illuminating company—Ave-
nue A, from Fourteenth street to Twenty-fourth
street; Fir.st avenue, from Fourteenth to Fifty-

ninth street ; Grand street, from Broadway to

Sullivan street and Union and Madison Squares,

91 lights at 25 cents; also Irving place, from
Fourteenth street to Twentieth street; Fourth
avenue, from Fourteenth street to Seventeenth
street, and Eighth street, from Third avenue to

East River, 23 lights at 40 cents.

American Electric Manufacturing company

—

Sixth avenue, from One Hundred and Tenth
street to One Hundred and Thirty-sixth street;

One Hundred and Tenth street, from Boulevard
to St. Nicholas avenue; Boulevard, from One
Hundred and Tenth to One Hundred and Fifty-

fifth street; total, 93 lights, at 32 cents; also

Third avenue, from the bridge to Willis avenue,

and One Hundred and Thirty-eighth street, from
Third avenue to Madison avenue bridge; total,

26 lights, at 40 cents.

East River Electric Light company—Park row,

the Bowery, Third avenue to Eighty-sixth street;

Grand street, from Broadway to East River;

Sixth avenue, from Carmine street to Fifty-ninth

street; Eighth avenue, from Fourteenth street to

Fifty-ninth street; Broadway, from Canal street

to Fourteenth street, 244 lights at 19 9-10 cents;

also Tenth avenue, from Fourteenth street to

Fifty-ninth street; Centre street, from Grand
street to the Bridge; Desbrosses street, from

West street to Canal street; Christopher street,

from Si.xth avenue to West Street; Houston
street from river to river; Tenth street, from

Second avenue to East River; Eighth street,

from Sixth avenue to Cooper Union; Fourth

avenue, from Bowery to Fourteenth street; First

avenue and Avenues B and D, from Houston to

Fourteenth street; West Broadway and South

Fifth avenue; Stuyvesant street, from Eighth

street to Tenth street, 191 lights at 39 cents.

Mount Morris Electric Light company

—

Greenwich street, from Battery place to Warren

street, 15 lights at 40 cents.

Harlem Lighting company—One Hundred
and Twenty-fifth street, from river to river;

Eighth avenue from One Hundred and Twenty-

first street to One Hundred and Fifty-fifth street;

Third avenue, from Eighty-si.xth street to One
Hundred and Thirtieth street, 116 lights at 24

cents; Mount Morris Park, 12 lights at 50 cents,

and Harlem Bridge (Third avenue) 7 lights at 60

cents.

A Large Storage Battery.

What is said to be the largest battery of accu-

mulators now at work in France is that at the

Hotel de Ville in Paris. The old form of Plante

cells with spiral plates has been chosen. The
active surface of each plate is about 52 square

feet, and the storage capacity has been increased

on Plante's principle by pickling in nitric acid.

Each cell is capable of giving a current of 240

amperes, which, at the average pressure of 1.9

volts, represents a discharge at the rate of .6

horse power. Since there are 165 cells the total

energy is about 100 horse power. These batteries

were^iade by Reynier, and have a total weight

of II tons. Current is supplied by three Gram-

me dynamos driven from portable engines in an

annexed building.
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At the present writing the Baltimore & Ohio
telegraph system has not passed into the hands
of the Western Union Telegraph company. The
daily papers have published columns on the re-

ported transfer of the system to its great rival,

and rumors to the same effect have been used by
judicious stockbrokers to their financial advan-
tage. These are the weightiest announcements
that can be made at the moment.

The article on "Electrical distribution by
alternating currents and transformers," which we
conclude in this issue, has a practical value at

this time, when alternate current dynamos for

electric lighting are coming into use in this

country. The first part of the article, which ap-

peared in our" last issue, was chiefly devoted to

the history of transformers, and the claims of

various inventors, while in the second part, given
in this issue, will be found practical rules, princi-

ples and experimental deductions of the highest

value.

It is undoubtedly a fact that considerable pro-
gress is being made in this country in the use of

electric motors, both for tramways and for furn-
ishing small power in factories. There has been
a superabundance of smoke about the matter of

making and introducing electric motors and en-
gines, and we are glad that there has been some
fire.

—

American Machinist.

Motor manufacturers whose books are bur-
dened with unfilled orders, will appreciate the
kindness that dictated the sentiment of the fore-

going, but really the less smoke and fire there is

about a motor the better the electrician is pleased

The English government have decided to pro-
mote a bill at the next session of parliament
which shall place all theaters throughout the
United Kingdom under the supervision of a
special government department, regular inspec-
tions of their conditions being made by compe-
tent architects. The expense of the new depart-
ment will probably be met by a special tax to be
levied on all theaters and music halls.

In view of the recent holocaust at the Exeter
theater, the bill should be passed, and like meas-
ures for the safety of audiences in American
theaters should be taken. Objections on the
ground of economy will doubtless be raised by
managers of places of amusement, but para-
mount to all objections is the safety of human
beings who, looking for recreation and amuse-
ment, virtually hold their lives in their hands in

many death-traps dignified by the name of
theater or place of amusement.

Old residents of Chicago, passing the north-
east corner of Franklin and AVashington streets,

are surprised to see a magnificent granite build-

ing rising on ground for many years devoted to

cheap sheds for the manufacture of cheap furni-

ture. This building is to be the home of the

Chicago Telephone company, and its massive

proportions fitly represent the capital and enter-

prise of the company, and will prove a valuable

addition to that long deserted locality.

The writer recalls the fact that fifty-three years

ago, when Chicago was an Indian trading post of

500 inhabitants, and the old wooden stockade

known as Fort Dearborn, with its garrison

guarded the harbor entrance, he stood on that

ground and looked out over the vast prairie now
covered by the great city. Two weeks, by the

lakes, Erie canal and Hudson river, was then the

shortest time of communication with New York,

and the prediction that iii fifty years a man could

talk at the end of a wire and be heard distinctly

in New York would have been deemed a greater

fable than any in the "Arabian Nights." But the

then wildest dream of the wildest dreamer is the

accomplished reality of to-day, as attested by the

rise of this stately monument to scientific devel-

opment.

We continue in this issue Dr. Wietlisbach's

article on the theory of telephone conductors.

The subject is one ot great practical importance,

and the doctor's close, analytical examination of

the physical conditions on which telephonic

transmission depends shows deep investigation

into the subject, while his mathematical formulae,

demonstrations and rules are of great importance

in determining values and establishing princi-

ples.

AVhile the telephone is justly entitled to pre-

cedence as one of the most wonderful achiev-

ments of science, it cannot be denied that it is

still a very imperfect instrument ; and if self-in-

duction and other faults, which at present impair

its usefulness, are to be eliminated, it must be

done by just such a course of investigation as

Dr. Wietlisbach is pursuing. The skill which

develops and renders practical any great inven-

tion is of equal value with that which originally

produced it.

The discussion of the principles of long dis-

tance telephony, given in the last part of the

doctor's article, is highly interesting and full of

Our New York correspondent briefly but hap-

pily described last week the climax in a new drama,
"The Still Alarm," by Joseph Arthur, brought out

at the Fourteenth street theater in New
York. The "old timers"—and they are far from
old men-can readily recall the days when he who
discovered a fire raised the alarm by a yell which
was in turn passed along by stentorian lungs

until it reached the vicinity of the house of "Red
Rover No. 3," or "Big Six" or some other com-
pany of equally fanciful appellation. Then the

old hand engine came out, and there was a race

for the scene of the fire. The brakes were
manned and backs were bent to the work of

sending a stream of larger diameter and to a

greater distance than a rival company. But the

development of the steam engine, the fire alarm
telegraph, the mercurial fire alarm and the

steadily advancing improvements in fire depart-

ments, have wrought a great change. Few of

the generation of to-day are familiar with the

workings of a city fire department save through
the pictures painted in lead types of newspapers.

The transference of the scenes of a fire engine
house to the stage is no small feat, and the rapid

transformation of the stage into a scene of the

activity of a fire department house at the mo-
ment of an alarm, is a still greater feat. Un-
doubtedly the drama—though probably of the

sensational type—will for a time at least draw
crowds who are interested in the jnodus operatidi

of a fire department.

The numerous instances of the photographic
effects of lightning noticed from time to time in

the public prints, two of which we give in another
column, leave no doubt as to the genuineness of

the facts, though many of the attendant circum-
stances and results are evidently supplied by the

imagination. The phenomenon is very simple
and easily explained. The requisites are a sensi-

tive surface, an intensely brilliant flash, and an
object so placed as to screen that portion of the

surface covered by its shadow from the effects of

the flash. The image is outlined on this space,

and when produced by converging rays would
evidently be smaller than the object, the size de-

pending on the convergence.

It may be an electric effect, or merely a photo-

graphic effect. In Crooke's high vaccuum tubes

the image of a selenium cross is produced on the

broad end of a tube in a similar manner, a charge

of electricity is sent through the tube, and the

glass is shielded from its effects by the inductive

influence of the metal cross, as maintained by
the writer, or from electric bombardment by
radiant matter, as maintained by Crooke. If

the effect of the flash is such as to discolor the

surrounding surface an image of the object must

evidently remain on the surface protected by it.

This is undoubtedly what happened in the case

of the young lady; the dog received the full ef-

fect of the lightning and was killed, while its

young mistress, protected by the dog's body over

the vital part, had the surrounding surface dis-

colored, leaving on her breast the image of her

protector. In the other case the cats were evi-

dently on top of the wood-pile, and one of them
in line between the farmer's forehead and the

course of the discharge, and his life was saved by
the sacrifice of that of the cat.

Similar cases are on record where the object

has been outlined on a wall opposite a window.
In all such cases it is an open question whether

the effect is electric, photographic, or a combi-

nation of both.

"Several failures of air brakes recently em-
phasize the fact that the best safety devices must

have some attention if it is expected that they

will work satisfactorily. Neglect to properly

handle the brakes appears to have caused all the

trouble there was in all these cases. There is in

human nature a common- weakness in the direc-

tion of supposing that a particularly good thing

in the mechanical line ought to take care of

itself. The air brake mechanism that is neglected

fails to work some day, no matter how nearly

perfect it was originally; the boiler that is made
of the best material and in the best manner, it is

sometimes apparently thought ought to take care

of itself indefinitely, but it fails mysteriously.

The best steam engine is the one that is most

persistently neglected; the modern safety valve

is so immeasurably superior to the ancient kin-

dred device that it is presumed it should keep

itself in condition through months of inactivity,

and so on with a hundred things. Sometimes it

is honestly argued that the rudest primitive ar-

rangement is the best, or at least the safest, be-

cause it will not be assumed that it will do any-

thing without help. But this argument simply

resolves itself into one for a little care ot the

thing that is good in itself. Modern machine

tools, for example, can be made to do much more

work than those of the thirty years ago, but no

one would argue that the old ones were the best,

because, if kept in bad condition, the new ones

would do more poor work than the old ones."

There is a nugget of solid wisdom in these

remarks made by the Aiiiericaii Machinist. An
automatic device too often fails to accomplish its

purpose for the very reason that it bears the

name of being automatic in its workings irre-

spective of the fact that a self-working apparatus

needs attention at times as riiuch as a primitive

device dependent for operation on the one in at-

tendance. Again, the essential purpose of such

a device is defeated through ignorance. In illus-

tration: In a large steam plant a low and high

water alarm which sounded signals of danger by

whistles was attached to a boiler at cost of about

fifty dollars. It was automatic and peformed its

duty to the letter of the guarantee. Three

weeks after it had been put in service it was not

working, and an investigation showed that the

whistles had been plugged. The engineer was

asked the reason, and the reply was that the

blanked "thing was whistling all the time and he

could not stand the noise." The company for

which this engineer worked had not been apprised

of the outcome of their investment in the auto-

matic alarm up to a recent date. Active invent-

ors have wrought a legion of automatic devices,

too many of which have been condemned and

discarded solely through lack of care and ignor-

ance. It is safe to say that out of this legion

there are few that will never fail to work. Ninety
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hundred and ninety-nine times they do their

duty, but the thousandth time they fail, may be

for the slightest of causes that might have been

avoided if they had only received a little atten-

tion.

The mercurial fire alarm in principle is a fair

illustration of an automatic device that under al-

most any conditions will work and carry out the

intention embodied in its construction. But it is

dependent upon the battery being in working or-

der and upon the circuits being ready to perform

their duty when called upon. For several days

on an annunciator outside a large building in

Chicago, one of the pointers—a mute witness to

the neglect of some one—has indicated the ex-

istence of a fire where there is no fire, or, in

other words, one of the circuits is out of order,

and in obedience to the governing law of its con-

struction the pointer has indicated a danger that

at the moment does not exist. A fire in reality,

under the conditions, would not be indicated, and

if a fire should occur, the whole system undoubt-

edly would be condemned as faulty because it

failed in the crisis, while the reason of the fail-

ure would rest not with the system but with the

careless man whose business it was to see that

conditions which interfered with the working of

the system were removed. Automatic devices

are to be encouraged. But it is sometimes a

question whether it woufd not have been better

if the Greek had not invented the word auto-

maton or the English transferred it bodily to its

language and adopted its derivatives for the

reason that so much dependence is placed upon
any appliance characterized as automatic and
upon that account neglected.

The Theory of Telephone Conductors.

By DR. V. WIETLISBACH IN ELEKTROTECHNISCHE RUND-

SCHAU.

Part II.

The peculiar thing about this is the circum-

stance that deep tones are weakened relatively

less than high tones. A change in the relative

intensity of the separate partial tones would
therefore be caused, by which the voice would
be more or less mutilated. This influence grows
with the product CW, and I have found that CW
=500, is the final limit to which one can go in

exchange plants without injuring the distinctness

of transmission. This value has been regarded

as too small on many hands, but no case has

come to my knowledge where cables, free from
induction, are in use in a telephone system, in

which CW goes beyond 300. If we exclude ex-

change plants with double wires, of which we
shall speak later on, the greatest cable lengths

are in use in Copenhagen. In that telephone

system, there are employed about 30 kms. of Fel-

ten & Guilleaume anti-induction cables. The
greatest distance through which speech is carried

on is about 10 kras., and for this distance CW is

about 300. Thus intelligible speech is possible

over this length of cable, but the mutilation of

words is very perceptible. In order to improve
transmission, the electro-magnets of the bells have

been provided with shunt circuits, and various

other aids have been brought into use, which are

not necessary in a telephone system. This leads

me to conclude that the limit set down by me is

rather too great than too small, but I do not by
any means contend that under favorable circum-

stances, intelligible speech is not possible over

considerably greater stretches of cable. Thus
Messrs. Felten & Guilleaume told me that Mr.
Oesterreich, in Berlin, has succeeded in talking

through 25 kms. of cable. Such experiments are

very instructive, but are of no practical value,

because that very essential element for their suc-

cess, the personal equation of the experimenter
cannot be counted on in general service.

I lay especial stress on the fact that all of my
considerations hitherto are correct only if the in-

fluence of insulation is not brought into play.

They are correct, for cables manufactured in

Europe, as their insulation is usually 1,000 meg-
ohms, or even higher. But in America cables

are manufactured whose insulation sinks to less

than 10 megohms per km. With these the in-

fluence of lack of insulation or the loss of current

must be taken into account. If W is the insula-

tion, and we call W
|
W,= h, then the current

which comes to the end of the cable is

" i=w-\/a'+/S

where a=

V[e'"+e~'"— 2 cos 2,5

j

cos (2-n t+5);

_/y^ h + -v/h'+ 2;rnCW
_

_Y^-h+ Vh'-|-2-n CW

It is easy to see that loss of current vitiates

transmission. As an interesting instance of this

I refer to the 500 wire cable which was laid last

autumn in Chicago. The capacity of every wire

was .2 mf. and the resistance 8 ohms for one
km. The length of the cable was not quite 5

kms. and thus CW=4o, but as the insulation was
only 10 megohms, it was impossible to use the

cable. This was a Brooks cable with petroleum

insulation.

Those experiments too have been cited against

the calculations of the theory, in which two cable

wires alongside of each other are used to

make a complete circuit. By applying the fun-

damental principles of electrostatics it is easy to

show that such a circuit is an entirely different

thing from a simple cable wire. We assume that

both wires are immediately alongside of each

other. Let us take from this double circuit two
neighboring sections and call their length i.

Let us call their capacity with reference to their

common metallic covering c. Then the mass
of electricity contained in one wire is propor-

d P
tional to -|—^— .c ; and in the other wire to

dP_
"
dt

dt

.c; the sum of both is equal to zero. Thus

no electricity at all is held and such a cable is as

though its capacity were zero. But the capacity

of both wires is not exactly the same, since we
have to consider not only the capacity of the

wires with reference to their common metallic

covering but also that of one wire with reference

to the other, and in consequence of the loss of

current the potential would not be equally great

at all points of the cable; so that even in the

case of long circuits the influence of capacity

would be perceptible.

This would be largely determined by the insu-

lation, the method of manufacture and the char-

acter of the wires of the cable.'

The experiments of Messrs. Felten &
Guilleaume (see Elektrotechnische Zeitschrift p.

505, 1883) on the telegraph cable between Koln
and Elberfeld belong in this connection. This
cable is 55 kms. long, has a copper resistance of

6.5 ohms and a capacity of .2 mf. per km. so that

CVV=3932. Articulation through this cable was
entirely good. Double circuits of this kind were
employed in several of Preece's experiments also.

The conditions recounted above lose their ap-

plicability in those telephone cables in which the

separate wires are electrically insulated from one
another by metallic coverings of lead or tinfoil.

The wires of such a cable are like the same num-
ber of entirely independent lines and thus we
could not effect the same improvement by making
use of metallic circuits as in ordinary telegraph

cables.

B. Lines with Great Self-induction.

We now turn our attention to a line without
capacity but with great self-induction, which lat-

ter acts like an electro-motive force. According
to the law of Neumann this is proportional to

self-induction P, and the variation of current

strength J, and the Ohm law would accordingly

be

E-P^:=J. W.
d t

'

If the electro-motive force has the form of a

harmonic wave E=Acos2-nA, then the

strength of the current would be

upon the form and size of the iron core. It must
always be ascertained by experimenting.
The self-induction of a circuit wire whose

length is 1 and whose radius is r is represented by
the equation

m. j= A
cos (2-nA-)-3).

\2-nP/

The value P is composed of two parts: the

self-induction of the apparatus switched into the

circuit p, and the self-induction of the circuit q.

The self-induction of the apparatus depends
upon the form of the magnets, and especially

5 W. Ttomson, nil. Hag. p. 135, 1857.

q=.2l( lnlL-.75
).

We must observe that according to the ex-

periments of Hughes and the theoretical results

obtained by Maxwell and Rayleigh' the resistance

W as well as the self-induction q depend for har-

monic oscillations on the rapidity of the current

waves, and the resistance becomes greater with an
increasing number of oscillations, and self-in-

duction becomes smaller. If /x be the magnetiz-
ing constant and p the resistance of a circuit

whose length is i, then the formulas of Rayleigh
give us,

/-/.'n=-<;i

Wi

this formula for the apparent resistance:

I /J.2 n^ -c^-.

and for the apparent self-induction :

=W[r+^

lqi=l(q+,.[i.

If on the other hand

// n»

])•

p

then the apparent resistance gives us :

W'=l sj' " '^ 1°

and the apparent self-induction is

Iq'=l r q +\/ I'- P \
4 71- n-"

In the telephonic transmission as a rule only

the letter values are taken into consideration.

If we introduce these into the formula for J we
have

IV. J
=

[p + Uq + «)]y/^
+f

«•' \'

[p + 1 (q + «)]

cos (2 ^ nt -f- (5),

« = '\/- p p

4 JT n

The factor a contains the number of oscilla-

tions n, and for this reason J is one of its func-
tions.

Their mutual dependence is such that as ii in-

creases the strength of the current increases
likewise. The relative intensity of separate par-
tial tones is consequently changed and the ex-
tent of this change is determined by the resist-

ance and the self-induction of the apparatus in

the circuit, according to the above formula. To
obtain an insight into the nature of this influ-

ence, we will apply the formula to a line 300
kms. in length, which is in the first in.stance a
copper wire of 2 mm. diameter, and in the sec-

ond instance an iron wire of 5 mm. diameter,
so that both lines shall offer equal resistance.

We can make the magnetizing constant p. for

copper equal to i. What this value is for iron
wire is as yet very uncertain. According to the
most recent measurements of Rayleigh it seems
to be about 100.— {To be continued.)

An eminent civil engineer of St. Louis ex-

presses the opinion that electricity will supplant
gas for illuminating purposes within the next
decade, and that the pipes now used for the
transmission of illuminating gas will, during that

time, be given up to the uses of fuel gas. The
present illuminating gas companies will go into

the business of manufacturing fuel gas, and will

not be ruined by the advance of electricity. For
fuel, gas will have to be manufactured. Najuj-^i

gas will not supply the demand. The natural

gas wells are becoming exhausted, and they can
not be relied upon for a steady supply. Every-
where one has been opened it has been drained
in a little while. Those around Pittsburgh will

last longest, but they will refuse to flow, too,

after some time, and then coal will have to

furnish the gas

B pun. Mag. p. 331, May 1886.
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An Electrical Device for Controlling
Trains.

In our issue of September 3d we described a

plan devised by a Chicago inventor for averting

railway collisions on single track railroads by the

use of an electrical apparatus. A number of

inquiries relating to the apparatus have come to

us, and we give place to illustrations which will

enable the reader to gain a clearer idea of the

design of the inventor, Henry A. Richards, and
repeat enough of the original description to ex-

plain the diagrams.

In diagram A, ^ is a cast-iron box three feet

Diagram A.

long and four inches wide. These boxes are

the same height as the rails, and are placed in

the center of the track at intervals of about a

mile apart on a straight road and at less inter-

vals on a crooked road. They are bolted to the

ties. Inside the box is a flat steel spring, shown
in Fig. 2, with a hook on the under side, which

holds it down. This hook is released by the

train dispatcher by an electric appliance very

similar to the fire alarm system in cities. The
electric wire will communicate direct with the

train-dispatcher's office by means of the ordi-

nary telegraph poles, as shown in Fig. i. When
the spring is released it forms an obstruction

which is met by a device to be placed beneath

every locomotive between the truck wheels. This

device is shown in Fig. 3. It consists of a bell

crank with a small wheel at the extremity, so

constructed that when it meets the spring a mo-
tion is created which is transmitted to the cab of

the engine. This motion can be utilized either

to set the air-brakes or to ring the bell. In

either case the engineer has received warning of

danger and stops his train.

Attached to the telegraph pole which conveys
the wire from each spring is a box similar in

appearance to fire-alarm boxes. The same
touch that releases the spring also releases a tar-

get and ignites a fuse, which lights a ball of red

fire and throws out minor balls at intervals, after

the fashion of a Roman candle. Both these sig-

nals are to attract the engineer's notice, and
there should be no portion of the road where
one or the other could not be seen by the engi-

neer whose train is in danger. These boxes are

all provided with keys to be in possession of

every employe, and by means of them immediate
communication can be had with the train-dis-

patcher's office. The latter W'ill contain a key-

board like a hotel annunciator, and the drop of

a key will show the box on the line where the

signal is from.

Diagram B shows the application of Mr. Rich-
ards of the principle of the mercurial fire alarm
to a wooden bridge, the design being to notify a

train-dispatcher of the existence of a fire on or

near the bridge. Iron pipes filled with mercury

—as will be noted in the diagram—are let into

the stringers and uprights. A wire is carried

through the top of an upright pipe to within a

short distance of the mercury. Any expansion

of the mercury by heat closes an electrical cir-

cuit, and an alarm is sounded and indicated on
an annunciator or similar device.

Mr. Turnbull's Telephone Trouble.

A dispatch from Baltimore, Md., under date

of the 9th, says: William C. TurnbuU, inventor

of a long-distance telephone, returned to-day

from a visit to the Chinese minister at Washing-
ton, before whom he laid all the particulars of

his grievances at the action of Count Mitkiewicz

and others in obtaining large concessions from
the Chinese government for the use of the Turn-
bull telephone. Mr. TurnbuU talked of the

matter in a philosophical and business-like wa}',

and hopes in some degree to share the profits

from the use of the instruments in China, or at

least be paid something handsome for their use.

The letter written Secretary Bayard, May 24th,

1887, by Mr. TurnbuU, asking that some action

be taken against the Chinese use of the tele-

phone, was found yesterday in the department
of state. Nothing had been done with it. Mr.
TurnbuU thinks it was unintentionally over-

looked, but stated it is the opinion of Washing-
ton people that if action had been taken in the

matter the Chinese government would have been
on its guard and the granting of concessions

would never have taken place. Mr. TurnbuU
yesterday presented to the Chinese minister a

copy of his agreement with Count Mitkiewicz and
Paine. Mr. TurnbuU explained that the count
had never carried out his contract with him, and
consequently could have no interest in the tele-

phone. The secretary of the Chinese legation

had yesterday received Mr. Turnbull's letter to

Secretary Ba)'ard and understood the whole
matter. The secretary regretted that his gov-
ernment had made concessions to a party who
had no interest in the telephone, but being a

commercial matter he could take no action in it,

and thought the affair should be arranged be-

tween Mr. TurnbuU and Wharton Barker, the

wealthy Philadelphia banker, who is one of the

syndicate to whom the concessions were granted.

The original agreements between Mr. TurnbuU
and Count Mitkiewicz and his partners was for

the establishment of a company in Virginia with a

capital stock of ^6,000,000. After three exten-

sions the time for this elapsed Oct. 15th, 1886.

Mr. TurnbuU has his patents in the United
States, Great Britain, France, German)', Bel-

gium, Austria, Canada, and elsewhere, and the

Diagram B.

syndicate will have to put a plant in China or

elsewhere outside of these countries for the

manufacture of instruments. Mr. TurnbuU does
not intend to call on Wharton Barker, but ex-

pects that gentleman to come to him and offer

some remuneration for the use of Mr. Turnbull's
instruments in China. As China grants no pat-

ents the syndicate has done nothing illegal, but
still Mr. TurnbuU thinks they should pay him if

they use his instruments. For the present Mr.
TurnbuU will do nothing more, but await the

course of events.

CORRESPONDENCE.
Eastern Electrical Comment,

New York, Sept. 10.—The first entertainment
of the season under the auspices of the Board of

Electrical Control took place in the mayor's office

at City hall, on Wednesday. His honor's vacation

at Bar Harbor had not removed the irritation

which always manifests itself when he settles

down to business opposite Mr. Gibbens. The
latter being a young man. Mayor Hewitt assumes
that he is ignorant and freely expresses his con-
tempt in very cutting remarks. Mr. Gibbens
presented a letter from the attorney general, in

which that gentleman stated that as the question

of subjecting candidates for positions to exami-
nation was already pending before the mayor, he
thought it proper that the corporation counsel

should decide the matter. This is interpreted as

being a decision in favor of the mayor. Now it

remains to be seen whether the civil service

board will depend upon a candidate's knowledge
of history and geography to determine his fitness

for giving electrical advice to the board. The
absurdity of the whole business was shown by
the fact that nineteen inspectors have been em-
ployed by the department of public works to see

that the pavements were properly placed, while

two gentlemen of experience in underground
work say that one section on Broadway has a de-

cided dip between manholes, indicating that

something else besides the pavements needs
watching. Contractor Crimmins discharged a

large number of men this week on account of

having completed the subways authorized by the

board. The work has progressed simultaneously

for about two months in both uptown and down-
town districts. On the west side of Broadway,
between Seventeenth and Thirty-third street,

thirty tubes have been laid, six being for electric

light wires, and twenty-four for telegraph and
telephone wires. On the east side, from Twenty-
first to Twenty- sixth streets, twenty-four tubes

have been laid for telegraph and telephone wires.

The Brush Illuminating company has already

ordered an eleven-conductor kerite cable for its

underground lines in that vicinity. Conduits
have also been placed in the cross streets from
Broadway to Sixth avenue below Twenty-third
street, and from Fifth to Sixth avenues above
Twenty-third street. John Thomson, who served

the old commission as mechanical expert from
September, 18S5, to September, 1886, has brought
suit in the supreme court against the state con-

troller, Chapin, and Jacob Hess, Theodore Moss
and Roswell P. Flower, commissioners, for

$3,000, salary for services. He claims that funds

have been received and utilized for other pur-

poses which should have been devoted to the

payment of employes. During the past week a

check has been received from the Baltimore &
Ohio company for $2,000, as its assessment for

the expenses of the commission. It was accom-
panied by a protest, but such a protest will prob-

ably not prevent the negotiation of the check.

Contractor i\. B. Amory, who had been con-

structing the Seashore Electric railway at Asbury
Park, N. J., for the Daft company, disappeared

early in the month, without paying his men for

their last two weeks' services. It is alleged that

he borrowed a considerable amount of money to

carry on the work, which has been delayed for

various reasons. A successful trial trip of the

electric car was made, however, September 7th,

much to the delight of the citizens and the few

remaining guests who had not departed with the

advent of the first cold wave.
An arc lighting plant has just been started at

the Parlor Rock pleasure grounds on the Housa-
tonic railroad, a few miles from Bridgeport, Conn.

It consists of a 25-light dynamo driven by a 35
horse power turbine wheel, supplying a current

for 17 lamps. It is the intention of Col Steven-

son to erect a toboggan slide this fall and try the

experiment of utilizing the grounds during the

winter. This will fill a long-felt want in increas-

ing the earning capacity of picnic grounds.

An abandoned submarine cable over 2,000 feet

in length was picked up in the outer harbor at

Bridgeport a few days ago. It consists of a

stranded conductor made up of seven small wires

insulated and armored. None of the old salts

in that vicinity have any knowledge of such a

cable having been laid, and there has never been

Jt
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a line so near the shore, of which it could have

formed a part. It is supposed to have caught in

the keel of some heavily laden coal barge which

dragged it from the bottom and brought it from
some other locality.

.An air of mystery pervaded the new telephone

building during the past week, where a private

conference was held bearing on the question of

the best form of cable for telephone work.

Messrs. Barton and Patterson of Chicago, W. W.
Jacques of Boston, Messrs. Sargent, Hibbard,

Hall and Barrett of New York and Brooklyn
were in attendance. Several papers were read

and a general discussion followed giving the ex-

perience of these gentlemen.
Frank B. Rae, who left this city for China last

March in company with Mr. Barberie, has returned

with the party, and will spend about si.x weeks in

the east. The papers have been well supplied

for a few days with repetitions of the old adven-

tures of Count Mitkiewicz, who has secured the

alleged telephone concession in China, and is

now making efforts to start a China-American
bank. According to these various stories the

count, during his past life in this city, has at times

sorely felt the need of a bank. Inventor Turn-
bull of Baltimore who gave the count a contract

for the use of his telephone, is now hovering

around the Chinese embassy in Washington, en-

deavoring to ascertain where he comes in, now
that the negotiations appear to have brought

forth some mone)'. There can be little doubt

that cash has been secured, as the count is pay-

ing up his old debts.

There is a very plausible rumor to the effect

that a new syndicate has been formed to pool the

opposition telegraph companies, instead of allow-

ing them to fall into the hands of the Western
Union company as they are likely to do if they

continue to maintain separate organizations.

The rent paid in this city is a heavy burden for

all of them.
'

P.

New York's Board of Electrical Control.

New York, Sept. 10.— The Board of Elec-

trical Control has resumed its sessions, and as

usual the proceedings, particularly when Mayor
Hewitt and Mr. Gibbens tilt at each other, are

racily set forth in the daily papers. The pro-

ceedings generally furnish rich reading and form
the comment of the electrical people of 'this city.

At the last meeting of the board a letter was read

from the acting commissioner of public works
notifying the Consolidated Telegraph & Sub-

way company that it must not continue its work
without getting new permits. The letter also

said that the existing permits issued by the board
of public works were insufficient to warrant the

disturbance of the streets. The opinion came
from the corporation counsel.

Another communication from the commissioner
of public works complained of the shape of the

manhole heads. It said that they were difficult

to join to the pavement, and requested that

future manhole heads be made in a rectangular

shape and vertical on the sides. The trouble

had been rectified by the engineer.

Leonard D. Beckwith, chief engineer, then

presented a lengthy communication in which he
requested the extension of the Sixth avenue sub-

way south from Twenty-first street,down Sixth

avenue, through Fourth street, South Fifth

avenue, and West Broadway to Chambers street,

also a subway on Whitehall street from Water to

Beaver and through Beaver to Broad street,

with a branch on Battery place and Bowling
Green from Greenwich to Whitehall streets. It

also included several minor requests. The line

on Fifty-eight street, from Third to Eighth
avenues, is completed, with the exception of the

crossing at Fifth avenue. The work on the

Broadway and Park row branches is going on
slowly, but the engineer excuses himself by say-

ing that this subway contains 104 ducts in one
part and 70 in another, thus making it not only
the largest in the city, but the largest in the

world, and that the crowded condition of Broad-
way both above and below ground accounted for

the delay. On calling the roll these requests
were granted, Mayor Hewitt as usual voting no.

Mr. Gibbens then moved a resolution requir-

ing all electric light companies to make applica-
tion for new permits. This was carried unani-

mously. AVhen the mayor voted "aye," the clock
stopped.

Mr. Gibbens went into a rambling talk that

ended up in a resolution tliat the subway com-
pany be requested to furnish the board rules and
regulations for the use of the conduits. Carried.

The mayor again voted "aye."
Mr. Gibbens again got his work in with a reso-

lution that the corporation counsel be requested
to act as counsel for the board of Electrical Con-
trol. The mayor voted "aye" again, at which
Commissioner Gibbens smiled, but he cooled off

quickly when the thought struck him that the

mayor had scored another point on his own reso-

lution.

Mr. Moss then dumped a bushel basket full of

requests for local connections of the different

electrical companies. Mr. Gibbens asked if any
of them contained requests to erect new poles.

They did not, and were granted in a bunch.
Mr. Gibbens moved that the Safety Electric

Light & Power company be given permission to

do business in this city. They did not ask to

put up poles or string wires, but simply asked
to be allowed to do business. After the permis-

sion, then the question of the manner of string-

ing the wires would be taken up.

This Mayor Hewitt thought was nothing but
a rat hole. He wanted a resolution saying just

exactly what is wanted, and not have a hole left

where any company may proceed to erect poles.

Mr. Gibbens tried to explain and did so sev-

eral times, but the mayor said: "I shall not vote

for that; there is a loophole that will allow them
to erect poles."

Mr. Gibbens tried to explain again, but the

mayor wouldn't have it. Mr. Hewitt then moved
that the Safety Electric Light & Power company
prepare a request and that it be submitted to the

corporation counsel for approval. This was car-

ried, and Commissioner Gibbens surprised the

mayor by voting "aye."

A gentleman of the name of Oliver then asked
the attention of the board for a few moments
while he extolled the merits of the O'Brien
conduit.

Mayor Hewitt—Is it a patent ?

" It is, and the best conduit in the world."
" Then I don't want to hear about it. Go to

the engineers, and if you have got a good thing

they will buy it."

Another inventor—I have a word to say. I,

too, have a conduit which I claim to be the best.

I only ask for two minutes.
" What is your name ?"

" Levine, sir."

" Well, Mr. Levine, I will time you just two
minutes."

The mayor took out his watch. Mr. Levine
talked two minutes, and then the mayor said:

" I move that Mr. Oliver be appointed a com-
mittee of one to listen to Mr. Levine, and then

let Mr. Levine listen to Mr. Oliver. I am tired

of this business."

The mayor said this very testily, and the two
gentlemen subsided. Nothing further of import-

ance was done, and the board adjourned. C.

Nev/ York Notes.

New York, Sept." 10.—The commissioner of

public lighting, September ist, awarded the con-

tracts for street lighting to the following com-
panies: East River Electric Light company, 244
lamps at i9y% cents, and 197 lamps at 39 cents;

United States Illuminating company, 15 lamps
at 24 cents, and 38 lamps at 40 cents; Brush
Illuminating company, 91 lamps at 25 cents, and
23 lamps at 40 cents; Mount Morris company, 7

lamps at 60 cents. 12 lamps at 50 cents, and 116

lamps at 24 cents; American Electric Manufac-
turing company, 93 lamps at 32 cents, and 26

lamps at 40 cents.

The laboratory that Mr. Edison is building on
Lakeside avenue, Orange, N. J., will be the larg-

est and most complete laboratory in the country.

The structure is of brick, three stories high, and
is 60 feet by 250 feet. The lower floor will con-

tain a library of several thousand volumes on
scientific subjects, and will be handsomely fin-

ished in hard wood. On the same floor will be
placed the boilers, engine and heavy machinery.

The two upper floors will be divided into smaller

rooms for experimental purposes.

One of the daily papers recently published a
long description of the country residence of E.
H. Johnson, president of the Edison Electric
Light company, at Greenwich, Conn. He has
made use of electricity in every possible manner,
and done everything in his power to show what
can be done in the way of lighting up a country
place. Electric lights are placed in great profusion,

not only through his house, but in the piazzas,

on the flag pole, along the drives, the barn, and
stables, and on the tennis grounds. There are
no less than 200 lamps used in front verandas of

the house, and it is said that at night the effect

from a distance of several miles is very biilliant

and unique. In addition to its use for lighting,

electricity pumps the water from six wells, opens
the gates, sends signals through the house and
grounds, works an organ, regulates the tempera-
ture of the house in winter and summer, curry-
combs the horses, etc. The electricity for all

this work is furnished by two number 10 Edison
dynamos driven by a forty-horse power engine.

A secondary battery of 120 cells supplies the
current when the dynamos are not used.

The'recent terrible theater fire in England has
emphasized the necessity of displacing gas by
electricity in theaters, especially about the stage.

The Broadway theater, now being built in this

city, will be entirely lighted by electricity, and
will be as nearly fire-proof as possible.

At a meeting of the Board of Electrical Con-
trol, Thursday, the construction company was
authorized to build subways on Sixth avenue
from Twenty-first street to Fourth street, then
down South Fifth avenue and West Broadway to

Chambers street, where it will connect with a line

of communication already authorized, and an-

other on Whitehall street from Water to Beaver
to Broad street, with a branch on Battery Place
from Greenwich street.

General manager John B. Powell, of the Brush
Swan Electric Light company, has resigned his

position, and has brought suit for §t,000,000
against the Brush Electric company and the

Brush-Swan company of New England, for non-
fullfiUment of contract made in 1883 to furnish

him storage batteries.

Last Saturday the New York Electrical society

joined the Society of Amateur Photographers
and the photographic section of the American
Institute in a trip to Glen Island.

The new club house of the Electric Club will

probably be ready by October ist. S.

From the Pacific Slope.

S.4N Francisco, Sept. 5.—The Japan Railway
Co. are making preparations to light their stations

by electric lights.

Mr. Rich, at San Jose, intends to construct

another road upon First street to the cemetery
as soon as the electric motor road on Santa Clara

street is completed.

At Los Angeles the Pacific Electric Railway
have filed articles of incorporation. The city

council have granted them a franchise to build

and operate an electric railway within the cor-

porate limits.

The Oakland Gas Light & Heat Co. have re-

ceived additional dynamos, and will light the

parks and streets. Preparations are being made
to increase their steam power.

The Plumas Eureka Mining Co. have ordered

an incandescent plant of the Jenney Electric Co.,

Indianapolis, for their 60-stamp mill at Plumas,

which is controlled by the Sierra Butte Mining
Co. Wm. Johns is the manager.

The Young America Mining & Milling Co'., at

Sierra City, have also ordered an incandescent

plant of the same company.
Throughout Nevada, Placer, and other coun-

tries can be seen half-sheet posters bearing the

following notice: " Electric light races, Sept.

8th, 9th and loth, at Placer and Nevada County
Fair." Your correspondent went to Grass Valley

see the preparations for the event. Three miles

above the towm was found a race course, and also

Manager A. A. Osborne, of the Waterhouse sys-

tem of Grass Valley and Nevada City, very busy
superintending the installation of lights of the

Waterhouse system to light the course during

the races, which are to be run after 8 o'clock for

the three evenings, to give all the miners and
business men from the two counties a chance to
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attend. The current is to be furnished from

their station, about one and one-half miles above

Nevada, where they have a water power station,

and from which they light the two towns, about

four miles apart. They have four hundred feet

head of water, and pay sixteen cents per inch for

water for twenty-four hours' run. They take

one inch per lamp, or horse power. The dyna-

mos are connected direct to the water wheel.

Preparations are being made to transmit power

to several places where hoisting is done, and

there is some talk of building a motor road be-

tween the two towns. Mr. Waterhouse is ex-

pected there when the races are run.

A miscreant sneaked into the dynamo room of

the electric light company at Santa Rosa, the

other night, while the superintendent and engi-

neer were in another part of the building, and

threw a pail of water over the dynamo that runs

the one o'clock circuit; damage $2,200.

The Sierra Butte Mining company will give a

supper and dance at the office of their works, in

honor of having their mill, works, office and mine

lighted by the incandescent light, October ist.

The Indianapolis Jenney system has been put in.

Mr. Preston, the superintendent, expresses his

satisfaction with the incandescent light for mines

and mills, and will at once begin preparations for

using motors in the tunnels and workings of the

mine to haul the ore out. They have 1,200 feet

head of water. S.

Omaha Gossip.

Omaha, Neb., Sept. 12: The Edison incan-

descent plant, recently installed in the Pa.\ton

hotel, served as a starter for that system in

this vicinity. Since then a plant of 255
lights has been completed for Fowler Bros,

in their packing house, at South Omaha, one

of 1,000 lights for the six story Paxton busi-

ness block is being put in, and another of 500
or more for the new Murray hotel will be be-

gun this week. W. M. Hand, representing

Leonard & Izard, of Chicago, has the work in

charge. The United States Co., represented by
Mr. O'Brien, of Chicago, has increased the

capacity of their isolated plant in this city,

that of C. S. Higgins. It now lights two saloons,

two large restaurants, a residence and stable, and
comprises about 400 lights.

The Thomson-Houston Co. are agitating the

question of electric motors, in addition to their

already extensive plant.

The Nebraska Telephone Co. are now located

n their commodious and neatly arranged new
quarters on the fifth floor of the new Ramge
block. A multiple switch board, of the Western
Electric Co.'s latest pattern, works like a

charm, and affords their subscribers much
relief and satisfaction. The vigorous " kicks

"

heretofore are now but a memory of

the past. The telephone company are justly

proud of their new system, as it embodies
all the latest improvements, outrivaling

that of the Metropolitan company in New York
city. The executive officers of the company
adjoin the exchange and are all that could be de-

sired. They have lately extended and rebuilt

several of their most important "leads" from cen-

tral office, using only sixty foot poles. A method
of attaching cross arms has been adopted which
we have not seen anywhere. One arm is put on
in the usual manner, then another is placed bot-

tom upwards and just below the first. Both
are braced from either side with light iron.

Porcelain knobs are then used on the under cross

arm with pins on the one above. This not only
economizes space but adds greatly to the appear-

ance of especially tall poles.

The underground "reform" has not yet struck

us and probably will not very soon, as all lines in

this city are in excellent shape and actually con-
sidered an ornament by not a few prominent
citizens.

Another Bell company competition has ap-
peared in this state. A line is being operated
from Clay Center to Fairfield. The capital stock
of the company has been increased and lines are

to be built at once to Edgar, Harvard and Sut-

ton. The instruments used are manufactured
by a St. Louis firm. No action has been taken
against them by the Bell company so far as

heard from.

The city council of Council Bluffs, Iowa, has

decided to adopt the electric light for the

city, and have about closed the contract with the

com.pany now operating there.

Electric light plants will be reported at a

dozen or more towns in this state before the

season closes.

The Midland Electric Co. made a neat and

very creditable display at the Omaha fair last

week, and have taken the same to the state fair

at Lincoln, this week.

E. H. Cone, of the Electrical §upply Co., was

a welcome visitor last week... W.

Cincinnati Chat.

Cincinnati, Sept 10.—The great superiority

of the electric light over gas and other illu-

minants is shown nightly at the representation of
" Rome under Nero," and this was never shown
to better advantage than the night the shafting

broke and compelled them to substitute some-
thing for the electric light. Gas, and calcium

lights, and locomotive headlights, in fact, every-

thing was tried but all to no avail; the same
effect could not be produced.

W. L. Silvey, one of the Queen City's young
electricians, has made some interesting inven-

tions in the line of dynamos and motors, and
one of his inventions that is attracting consider-

able attention is an electric headlight for loco-

motives that promises to make for him a name
among the electrical inventors of this country.

His motor for street railways perhaps will receive

a trial on the electric railway soon to be put in

operation in this city, along with the Van De-
poele, Sprague and Daft systems. Mr. Silvey

will leave for Lima, O., next week, where a stock

company will be formed for the manufacture of

his inventions.

The electrical department will be one of the

leading features at the Centennial exposition to

be held in tliis city during the summer of 188S,

Extensive preparations have been begun for the

construction of a building in Washington park,

to be connected with the regular exposition

building. As near as practicable the material

used in the construction of these buildings will

be glass and iron.

The Standard Electrical works of this city

have contracts for fitting out several hotels with

the Hess system of guest call, fire alarm and
gravity drop annunciators, the largest being a

new hotel at Fort Wayne, Ind. They report

business on the increase.

C. E. Jones & Bro. are doing their share of the

bell hanging and annunciator work. They are

Cincinnati agents for the Western Electric Com-
pany, of Chicago.

Dr. Henry Nichols, inventor of the quadruple
system of telegraphy, is not satisfied with send-
ing four messages over the wire at once and is

completing an instrument he designates as a

sextuplex. M.

Detroit's Budget.

Detroit, Mich., Sept. 12.—Four months have
already been consumed trying to make a contract

for lighting the city. The city counsellor now
discovers that since the mayor vetoed the first

resolution to contract with the Brush company,
it would be illegal to enter into the modified
contract without re-advertising. The city attor-

ney does not share the opinion, but the whole
thing must be gone over again, the controller

having been instructed by the upper house to re-

advertise for the public lighting. It is reported

that the Brush company, if awarded the three

years' contract, would be willing to have incor-

porated in it a clause stipulating that it should
put all its wires on Woodward avenue, as far

north as Grand Circus park, underground, with

the further provision that if this proved to be
practical, it would put all its wires within the

half-mile circle, underground without delay.

The Grand Rapids Electric Light company
has begun suit in the United States court to re-

strain the Edison Light company from erecting

poles or stringing wires in the city. The com-
plainants claim to have an exclusive franchise of

the city for fifteen years from 1880, granted by
special ordinance. Judge Severns issued an or-

der to the defendant company to show cause why
an injunction should not be issued. C.

THE ELECTRIC LIGHT.
An ordinance has been passed by the town of

Lake View requiring the Lake View Electric

Light company to use hard coal for their engines

or provide smoke-consumers.

The Chicago Edison company has been obliged

to suspend operations in regard to laying its

wires in the streets of the city until it lays them
in conformity with the ideas of George B. Swift,

commissioner of public works. It appears that

the company, in laying its mains, is putting in

connection joints every twenty feet, and the com-
missioner insists that the connection pipes shall

be extended to the curb wall to avoid the further

tearing up of the street. To this the company
objects, on the ground that it has no consumers
as yet, and says that it will put in the curb con-

nections as wanted. At present operations are

at a standstill.

M. Clingmann has been experimenting with

zirconium as a substitute for carbons for electric

lighting, and it is said that the experiments have
been successful. Pencils of this material will

last for several months in an arc lamp, it is re-

ported.

A Mr. Ellis Lever, of England, has offered

two premiums of ^^500 each, on condition that

the government will undertake the necessary

tests and make the awards, for a safe system of

electric lighting in mines, to supersede the pre-

sent so-called safety lamp, and for the best

method of safe blasting in coal mines without the

use of gunpowder.
" Doctor," he said to a Topeka dentist, " I

have a horrible toothache ; can you pull out this

fang without pain?" "Certainly, sir." "How'U
you manage it?" "I'll administer gas." "That
won't do. I'm interested in the electric light

plant.

Holton, Kansas, is to have a 200-arc light

plant.

The Niokerson Electric Light company, of

Nickerson, Kan., have purchased a lot on the

west side of Payne street and C avenue on which

to erect their plant. It is an admirable location.

The company will also investigate the practicabil-

ity of a telephone in connection with their works

and Hutchinson.

The dynamo and all the apparatus for the

Parsons, Kan., electric light plant, with the ex-

ception of the engine, are on the ground.

Florence, Kan., is talking of adopting the elec-

tric light.

The electric light plant recently operated by
Messrs. Peck and Miller, at Galena, Kan., has

been purchased by E. W. Pike. The plant is of

65-light capacity. Mr. Pike has consolidated his

electric light and gas plants under one roof, and
therefore is in position to supply either light.

The electric light plant has arrived at Brain-

erd, Minn., and will be located and prepared for

use at once.

The electric light ordinance was passed by the

Jackson, Mich., council over the mayor's veto.

The Belvidere Electric Light company at Bel-

videre. 111., has been incorporated; capital stock,

$8,000 ; to furnish electric light and power ; in-

corporators, S. L. Coney, Frank Vf. Plane, Chas.

E. Fuller and others.

An electric light installation of arc and glow
lamps has just been completed in the colliery

known as the Sacr^-Madame, near Charleroi.

The work has been executed by the Society

Electricity et Hydraulique, under the adminis-

tration of M. J. Dulait. It comprises 12 arc and

250 glow lamps, the current being supplied by

two slow speed Dulait dynamos, each giving an

output of 250 amperes at 100 volts at 425 revo-

lutions. Each dynamo is driven by a separate

35 horse power steam engine. The dynamos are

coupled in parallel by means of a switch board

where the current is divided into five circuits,

each of which is served independently of the

others. The installation is one of the most com-
plete in the district.

At the Brussels exhibition, it is proposed to

erect two 5,000 to 6,000 candle power arc lamps

at the main entrance on masts 60 feet high.

Each arc lamp will receive current from its own
small dynamo driven by a turbine, the generating
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plant being placed inside the pedestal of the

mast. Water power will be supplied from tlie

town mains.

Eric Bruce, who has worked out the idea of

signaling at night by a captive balloon lighted

inside by electric incandescent lamps, has just

completed one for the Belgian government. Mr.

Bruce's latest balloon is fifteen feet in diameter

and 2,000 cubic feet in capacity. It is made of

varnished cambric, and is translucent. Si.x Edison
and Swan lamps of eight to ten candle-power

are moun'ed inside, and the current is supplied

by an E. P. S. accumulator of twenty-five cells

of the eleven S type in teak-bo.\es.

'1 he New Orleans Gaslight company has en-

joined Morris J. Hart and others from erecting

electric light towers, on the ground that the

foundation for the same will interfere with their

pipes and mains.

The public supply of electricity from central

stations is not limited to Berlin only, but is be-

ginning to obtain a footing in various provincial

towns throughout Germany, writes the Berlin

correspondent of Industries. I have recently

visited several places where stations have been

erected, the more important amongst them being

the following: In Hanover there are two small

stations already in activity, one for the supply of

private customers and the other for the lighting

of the court theater. In this case alternating

currents and transformers ars used, the trans-

mission being by means of an overhead iron

wire 100 mils in diameter, at a potential of

1,200 volts. The total commercial efficiency of

the system is 58 per cent. A larger central

station with underground cables for the supply

of the inner portions of the town is in contem-
plation. In Magdeburg there is a small central

station for lighting a block of houses, including

hotels and shops, in the neighborhood of the

r lilway station, and in addition to this a separate

i stallation for the theater is now being fitted up.

'J he e will be two gas engines of 35 horse power
each placed in an annex, and the building will be

lighted from the dynamos direct. The works of

Gruson and Schaffer & Budenberg in Buckau
have also special electric light installations. In
Brunswick a private person has erected a central

station for 1,000 lamps, all the lights being in a

block of hou.ses containing business premises.

In Dessau, which is the headquarters of the Con-
tinental Gas company, there is a very interesting

installation which has been at work since last

year, lighting principally the court theater arid

the castle with about 2,000 lamps. Power is fur-

nished by four Otto gas engines, two of them 60

horse power and one 30 horse power, working
together on a countershaft, from which two 600-

light and one 450-light dynamos are driven. The
fourth gas engine is an 8 horse power working a

loo-light dynamo, which is used for charging a

battery of Khotinsky accumulators, having a

total capacity of 600 lamp-hours. The cost of

the whole installation was about ;^i 5,000.

THE ELECTRIC MOTOR.
An electric motor has been fitted to one of the

derricks used in hoisting the stones for the new
Capitol now in course of erection at Topeka,
Kan. The motor is of about eight horse power
and is calculated to hoist a huge stone si.xty feet

in two minutes.

The Cleveland Leader hopes for the early

introduction of electric street cars.

The mayor of Lake View has vetoed an ordi-

nance granting permission to the North Chicago
Street Railway company to experiment with elec-

tricity in operating their cars on North Clark
street between Belmont and Lawrence avenues.

THE TELEPHONE.
Three suits have been begun by the American

Bell Telephone company in the federal court
against Charles Tomlinson and Josiah Cushman
of Mount Carroll, III, and Martin Harnish and
S. J. Harrison, of Lanark, 111., to restrain them
from using telephones which are claimed to be
an infringement on the Bell patents.

A project is on foot of connecting Florence,
Kan., and Marion, by telephone.

The minister of the interior of the government
of Spain has advertised for 14,000 meters of

fourteen-conductor and 30,000 meters of double-
conductor telephone cables. Bids will be opened
the igth inst.

The " White Caps" of Vincennes, Ind., have
posted a notice that L. Johnson, proprietor of

the Vincennes telephone lines must go. He
had been appointed agent by Andrews & Co.

to collect driven well royalties, and this aroused
the indignation of citizens.

The placing of wires under ground is being
opposed by the town council of Berlin, Germany,
who object to the frequent disturbance of the

pavement, and are endeavoring to levy from the

post-office a tax for the use of the streets in the

same way as they levy a tax from electric lighting

companies who use the streets. Generallythe town
authorities raise no objection to overhead wires,

and are even disposed to consider them as an ele-

ment of safety. It has been observed that during
recent thunderstorms those portions of the town
which are most thickly covered with telephone

wires enjoyed complete immunity from strokes of

lightning, whereas damage was done in other

districts. The explanation of this fact is that a

large number of the posts supporting telephone

and telegraph wires have purposely been con-

nected with earth, and these posts form, together

with the network of wires, a fairly efficient pro-

tective system.

Three weeks ago the Bridgewater Gas com-
pany laid mains from their wells, near Pittsburgh,

to East Liverpool, O , a distance of forty miles,

and inside placed a telephone wire. Recently

the gas was turned on and in a few minutes a

hammer, a pick and a ball of lead, which articles

had been accidentally dropped into the other end,

shot out of the pipe and with the hammer came
the teleplione wire, a most peculiar tail to a most
peculiar comet.

THE TELEGRAPH.
The uniform telegraph rate of 12 cents a mes-

sage has now been in operation in Great Britain

two years, and the gross revenue is now larger

than it was at double the present rate. The
number of messages has increased one-half,

and the average of words in the messages has

considerably.

The inland — Japanese — messages passing

through Nagasaki last year numbered 201,979,

against 142,250 in the preceding year. The for-

eign messages—outward—were 17,501, against

15,134 in 1885; inward, 17,322, against 15,874 in

1SS5.

The broken French cable has been reunited,

the company announces that communication with

Europe has been restored, and that it is now
ready to accept telegrams.

Kalamazoo has a telegraph operator who is 19

years old and but forty-four inches high. He
has to have a platform on which to do business.

NEW ENTERPRISES.
The establishment of a canning factory at

Flatrock, Ind , is under consideration.

Plans and specifications for a machine shop

for the state school of technology will be at the

office of Bince & Morgan, architects, Atlanta,

Ga., until Sept. 30th. Communications should

be addressed to the commission on school of

technology at the same place.

Council Bluffs, la., is to have a government

building.

Dr. Cutler and Col. Jones, of Independence,
Mo., were in Chicago the early part of the week
investigating the advisability of adopting the
storage battery in connection with their proposed
electric light plant.

Personal Paragraphs

H. Ward Leonard, of Leonard & Izard, last

week was confined to his home by an injured

foot. A piece of a broken toilet bowl fell on his

foot, cutting a severe gash to the bones.

John Gamble Home, for twenty-six years head

of the financial department of Pinkerton's detect-

ive agency of Chicago, died last week at the ripe

old age of seventy years. Mr. Home was born in

Canada, and for many years served the Bank of

Montreal as a teller, and later as manager of

their London. Ont., branch. He left a wife and

a son, F. W. Home, western manager of the Ex-

celsior Electric Light Co.

C. D. Jenney, of the Jenney Electric company
of Indianapolis, paid the Western Electrician

a visit last Tuesday.

Telephone Stock Quotations.
Col. S. G. Lynch, broker, 146 La Salle street,

Chicago, furnishes the following quotations on
some of his specialties in telephone stocks:

Chicago 385 400
Central Union 44 45
Michigan 72 73
Great Southern 28 30
Colorado iS 20
Rociiy Mountain Bell 40 45
CumlSerland So 85
Wisconsin 105 107
Bell of Mo 155 157
Iowa Union 25 27
Missouri & Kansas 6g 70

Miscellaneous Notes.
Platinum has been discovered near Clinton, Mo.

A Wall street man who has close relations with

the Western Union Telegraph company, tells a

good story about Mr. Flower, and by implication

gives up Jay Gould as authority. Mr. Gould
figures in the story. Back in the times when
Mr. Flower, as an electrical subway commis-
sioner, was insisting that New York's telegraph

wires should go under ground, Mr. Gould dropped
in on him one day, and remarked that he had
made a friendly call to talk over the underground
business. Mr. Gould didn't see why there should
be so much fuss over a little thing. He didn't

believe Mr. Flower could really be informed of

all the interests involved or was apprised of

what little good burying the wires would effect.

And in his calm fashion he took a chair to make
an argument or two. 'T think I understand my
duty as a subway commissioner," said Mr. Flower.

"But
—

" and Mr. Gould recited a long list of ob-

jections and special pleadings. "The law says

the wires are to go under ground, doesn't it?"

interjected Mr. Flower. "Well?" "The law
says they must go under ground. They're going."
" But, Mr. Flower, the law is unconstitutional,

and—" "Just let me tell you something, Mr.
Gould," and Mr. Flower talked with an earnest-

ness that wasn't to be misinterpreted, "just let

me tell you one thing, and that's this : The law

is going to be obeyed this time. And your tele-

graph wires are going under ground, even if Jay
Gould and the whole Western Union crowd have
to be locked up in jail for trying to interfere."

"Oh, well, perhaps there's no need for us to dis-

cuss the matter," quoth Mr. Gould calmly, and
he withdrew. The next day it was announced
that he had come to the conclusion that perhaps

the wires were best buried after all, and he had
taken a big slice of s'ock in a conduit company.

During the official year just closed, 1,025^
miles of new miles of railways have been com-
pleted and opened for traffic in India.

The committee on fire and water, of the town
of Lake View, 111., have decided to erect fifteen

police and fire alarm boxes at once.

An electric invention for heating passenger

coaches has about been completed by a young
man of Racine.

The melograph has been invented, by which
a person can improvise on a piano and have the

music recorded.

The North Side street railway company of

Chicago, last week took possession of La Salle

street tunnel, and will use it hereafter to the ex-

clusion of vehicles, other than those of the cable

system to be used, paying the city ^25,000 a year

rent.

Matthias Splitlog, who is credited with the

possession of property worth $1,500,000 is prob-

ably the only Indian railway magnate in America.

He is a full- blood Indian and was once chief of the

powerful tribe of Wyandottes. A company has

been formed known as the Kansas City & Fort

Smith Railroad company, which will build as

near as possible an air line from Fort Smith to

Kansas City. The Wyandotte chief is the prin-

cipal backer in the enterprise, and is very enthu-

siastic over his plans.

A romantic marriage recently took place at

Starke's station, Ga. H. S. Haines, a telegraph

operator at Dalton, and Miss Ella Phillips, an
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operator at Sugar Valley, courted over the wires

and met by appointment at Starke's station,

where they were married under a big hiclcory

tree. They went from there to Dalton, and then

departed for their respective posts of duty.

The managers of the Boston & Albany, the

New York, New Haven & Hartford, and the

New York & New England railroads have, it

is said, agreed upon the consolidation of those

great properties. The ownership of the Albany

and the New Haven road is in. great part identi-

cal, and together the two control the majority of

New York & New England stock. The New
Haven company 'is now four-tracking its road

from New York to New Haven, and it is said

that the Boston & Albany will extend its four-

track line from Boston to Worcester, and at the

same time shorten its distance to Springfield 11^
miles.

The Economical Heat & Gas company have

made an offer to the Town of Lake, 111., to fur-

nish illumina.ting power of 125 candles for $1.50

per 1,000 feet, heating gas at gi.25 per 1,000
'

feet, and gas for public lamps at $1.25 per r,ooo

feet. President Sherwood stated that his com-

pany would light the street lamps at §22.50 per

lamp where the town now pays §27.50, a saving

to the town of §5,000. No action has been taken

on the offer.

The prize offered by the French government
of §10,000 for the most valuable discovery relat-

ing to the utilization of electricity is to be award-

ed next December. It is for any use or applica-

tion of electricity, namel)', as a source of heat, of

light or of chemical action, as a means of trans-

mission of mechanical power, or of verbal com-
munication in any form, or, finally, as a curative

agent.

Business Mention.

The buildings of the Chicago Brass company
at Kenosha, Wis., are to be lighted b}' a Western
Electric company arc light plant.

Foree Bain, of Chicago, has sold to a New
York syndicate the exclusive right to sell his

motors in the New England states and New
York state. Negotiations are pending for the

control of the entire United States by the same
syndicate, in wliich case Cyrus Emery, of Room
25, 115 Dearborn street, Chicago, will act as

general agent. Mr. Bain's motor is one that has

received the most favorable commendation from
electricians, and, with capital back of it, there is

no reason why it should not take a leading posi-

tion among those more widely known.

The city of Bath, Mo., has just entered the

list of cities to be illuminated by electric light.

The common council passed a vote almost unan-
imousl}', authorizing the mayor to contract for

five years with the American Co. for lighting the

streets. The Bath Electric Light & Power Co.

has been organized, with F. A. Sawyer, president,

and Fritz Twitchell, treasurer. 'J'he work has

commenced, and the plant will be in operation

some time during this month.

The Shelbyville AVater Works Co. is another
water works company which has decided to go
into the electric light business and combine it

with their water works. A contract was given
recently by the city government for lighting the

streets with the American system of electric

lighting.

The local Thomson-Houston Electric com-
pany, of Jackson, Mich., recently closed a con-
tract for I So arc lights.

Samuel I. Pope & Co., 193 Lake street, Chi-

cago, in connection with other work, are wiring
the state house at Austin, Texas, for the electric-

al appliances that will be put in.

The Electrical Construction company is put-

ting an improved Hess annunciator and fire

alarm in the Hotel Richelieu, Chicago, and are

wiring the town of Beaver Dam, Wis., for a
Westinghouse illuminating system of 2,000
lights.

The western office of the Thomson-Houston
Electric company filled orders for 444 arc lights

in July, 658 arc lights in August, and September
ist found them with unfilled orders on their

books for 1,645 ^^'^ lights.

J. H. Reid, western manager of the Mather

Electric company, has recently returned to Chi-

cago from a northern trip. A handsome con-

tract he brought back with him was for a 300-

light plant for Frank P. Blair's apartment house

at St. Paul, Minn.

The Thomson-Houston Electric company
have fixed upon Fremont, O., as the location for

their plant for manufacturing carbon points.

Two weeks ago they purchased what were known
as the harvester works, which it is said originally

cost §124,000. The main building is 96x274
feet. The steam plant is in and all is ready for

immediate occupancy. The room seems ample,

but if the carbon business keeps pace with the

amazing growth of the company in other depart-

ments, there will have to be an expansion.

The western office of the Thomson-Houston
Electric company have closed a contract for new
offices and a store and repair room on Michigan
avenue, Chicago, between Adams and Monroe
streets. The company will have two floors, each

40x178 feet, or 13,000 feet of floor room. The
building will be ready for occupancy prior to Janu-
ary ist, next. A steam plant will be put in, and
in addition to doing their own repairing, the com-
pany will run their own installation of lights.

The Citizens Railway company of St. Louis

—a new cable car company—have ordered two
cars of the Pullman Palace Car company and
two of another company. Each of the cars to

be furnished by the Pullman company will be
lighted by eight incandescent lights from a storage

battery carried on the car. A total of fifty cars will

be eventually purchased and the adoption of the

style of car and the method of lighting, it is un-

derstood, will depend upon the choice of the

company and the results of the experiments with

the two cars to be lighted in the manner indicated.

Johnson, Holland & Co. will install the storage

batteries.

L. P. Hanson, of Chicago, has replaced his old

system with an Excelsior plant, through F. W.
Home, of 15-arc lights and ten incandescent
lights from an arc light circuit. James Wild, jr.,

clothier, at Madison and State streets, has started

up his new Excelsior plant. The automatic
regulator is guaranteed to work down to one
light, and save power in proportion to number of

lights burning. The Excelsior Electric com-
pany, of St. Louis, are erecting a large plant of

arc lights of the Excelsior system at Mt. Vernon,
III. After a hot competition of the leading elec-

tric light Companies represented in Chicago,

Thos. R. Lyon, of Ludington, Mich., awarded
F. W. Home, manager of the western agency of

the Excelsior company, the contract for lighting

his sawmills and salt works with 45-arc lights

and 100 incandescent lights. The Queen City

Electric Light company, of Gadsden, Ala., has
ordered a 15-light plant of the Excelsior system
in addition to their thirty-six lights.

At the Minneapolis Exposition the Hill Clutch
works of Cleveland, O., have an exhibit that

would do credit to a much older firm. They
have friction clutch pulleys driving dynamos for

the purpose of lighting the building, and large

friction clutch pulleys driving some of the main
lines of shafting. They also have a special ex-

hibit consisting of a line of shafting 40 feet long,

equipped with friction clutch pulleys and coup-
lings of various sizes and capacities, all of them
running different kinds of heavy mill machinery.
All of their clutches in the exposition are running
shafting or machines, showing their excellent

qualities under full condition of service. This
company have fitted up a large space with desks,

tables, chairs, writing materials, periodicals and
a stenographer—all for the convenience of visit-

ing manufacturers who may be at the exposition

in the interest of machinery of different kinds.

Electrical Patents.

Issued September 6th, iSSy.

369.320. Underground Electric Cable. John It. Dalzell,

IMttsburg, Pa. The core consists of concentric groups
of conductors, the shortest group being on the outside.

The core is covered with lead, which is compressed to

conform to the gradually diminishing diameter of the

core throughout its entire length.

369,349. Electric Lamp. Osborn P. Loomis, Somerville,
Mass.

369,372. Lead-Armored Conductor and Process of Making
the Same. Thomas G. Turner, New York, N. Y.

Lead tape is folded around the conductors so that each
will be enclosed in a separate channel. The meeting
faces of the tape are fused by being passed through a

heated die.

369,376. Telephone. Frank C. Watkins, Philadelphia,

Pa. A diaphragm of iron is placed near a second
diaphragm of non-conducting, sonorous material like

wood. 'I'he circuit is closed by a loose ball in a recess

provided in the iron diaphragm, falling by gravity

against a carbon wafer on the wooden diaphragm,
whenever the telephone is held horizontally, as in

holding it to the ear.

369.377- Krotophone. Frank C. Watkins, Philadelphia,

Pa.

369.378. Krotophone Receiver. Frank C. Watkins, Phil-

adelphia, Pa.

369.379. Telephone Transmitter. Frank C. Watkins.
Philadelphia, Pa.

369,386. Electric Synchronizing Attachment for Clocks.

Edmund F. Bard, New York, N. Y.

369,394. Electrical Conductor. Henry F. Campbell, Con-
cord, N. H. The anti-induction shield is composed of

paramagnetic material. Soft annealed iron ribbons
are preferred wound on spirally on the outside of the

insulating material, the edges of the ribbons over-

lapping.

369,400. Dynamo Electric Generator. Rudolph Eick-
meyer, Yonkers, N. Y.

369,432 Electrical Heating Apparatus. Albert H. Buck-
elew. New Brunswick, N. .f.

369,436. Lightning Arrester. Augustus B. Depuy, Cam-
den, N. J.

369,439. System of Electrical Distribution. Thomas A.
Edison, Llewellyn Park, N. J.

369.441. System of Electrical Distribution. Thomas A.
Edison, Llewellyn Park, N. J. The invention relates

to a system in which high tension currents are em-
ployed, generated at a station situated at a distance

from the district to be supplied. A dynamo electrical

machine adapted to generate a current of high tension

is situated at a place where power is available and con-
nected by small conducting wires to one electro-dy-

namic motor placed at a sub-station, said motor
having its armature shaft mechanically attached to the

shaft of a dynamo electrical machine, the field mag-
nets of both motor and dynamo being changed by the

current from the said dynamo. A multiple circuit is

supplied from the dynamo driven by the motor. The
current thus serves to furnish either power or light

within a limited district. Any suitable number of

sub-stations may be supplied from the high tension
dynamo. The patent contains sixteen claims.

369.442. System of Electrical Distribution. Thomas A.
Edison, Llewellyn Park, N. J. An electrical motor is

placed in a high tension circuit which supplies conver-
ters. The speed of the motor is related manually to

maintain the electro-motive force at any desired tension.

369.443. System of Electrical Distribution. Thomas A.
Edison. Llewellyn Park. N. J. Two or more sjstems
of distribution from a high tension dynamo through
the medium of converters, by means of which
such systems may be joined together. Thus one
source may be made to supply two or more distribut-

ing systems, or two or more sources may be connected
to one distributing system, as required.

369,447. Insulator. Edwin T. Greenfield, New York,
N. Y.

369,456. Electric Arc Lamp. Hermann Lemp, Hartford,
Conn.

369,505. Galvanic Cell. Luis Drescher, New York. N. Y.
369,561. Apparatus for Lighting Cars by Electricity.

Sidney H. Short Denver, Col,

369,563. Feed Mechanism for Arc Lamps. Willoughby
W. Street, Springfield, Mass.

369.577- Printing Telegraph. William B. Wood, Jersey
City, N. J.

369.592. Manufacture of Bunched Electric Cables. John
H.Dalzell, Pittsburg, Pa. The article of manufacture
and the process will be understood from the fourth
claim, viz; "The process of manufacturing bunched
electric cables, consisting in forming a number of in-

sulated wires into a straight or spirally arranged core,

then compressing the same, and, finally, compressing
thereon and into the external cavities thereof a con-
tinuous seamless envelop or covering of metallic lead,

substantially as described.

369.593. Bunched Electric Cable. John H. Dalzell,

Pittsburg, Pa. The saturated bunched core is covered
with lead, which is compressed into the external cavi-

ties thereof.

369.594. Manufacture of Diminishing Electric Cables.
John H. Dalzell, Pittsburg, Pa. The invention re-

lates to the hydraulic press for covering cores of ca-

bles with lead. See patent 369,320 above.

369,595- Magnetic Register Connection for Water Me-
ters. Albert S. Dietzman and George Cressey, Louis-
ville, Ky-

369,640. Arc Lamp. David J. Hauss, Cincinnati, O.
369,655, Ixegulalor for Dynamo-Electric Machines.

Edwin Place, Chicago, III.

369.664. Carbonized Mould for Incandescent Electric
Light Filaments. Edward P. Thompson, Elizabeth,

N.J-
369.665. Method of Testing Electric Light Filaments.

Edward P. Thompson, Elizabeth, N. J. The carbon-
ized filaments are tested by dividing an electric current
through an independent circuit and through different

sections of the filament of constant length succes-

sively, and indicating the relative values of the --urrent

traversing the two circuits.

369.666. Carbonizing Mold for Incandescent Electric

Light Filaments. Edward P. Thompson, Elizabeth,

N.J.
369,672. Electric Alarm Clock. Amos G. Wolley, Cin-

cinnati, O.
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SPECIAL SALE
—OF—

p^
I

[_
• rj [• Comprising Bells, Push

LLIGClPIC ^CI PPl 1^^ ^""°"®' Switches, Wire,
^^^

J Batteries, etc., etc.

"We are offering these goo(Js at prices never before equalled, qualitj'

considered.

Special Price List seat to tlie Trade on application.

Now is the time to order before tlie assortment is broken.

MANSFIELD ELECTRIC CO., fanslield, Mass.

Jl2e papkep-Rcj^^ell JT\inin? and [r\ff. Qo.

Electric

Light

Adapted to all Systems.

CITY OFFICE,

num.
ST. LOUIS,

MO.

.riaM'Jii 1 r^iU'Lioji fiVjj ^_.vidijjj.^i xjj.j

CLEVELAND, OHIO,-

MANUFACTURERS OF

GLG(JTKI(J LIGRT (JSRBOn?

Battery Material.

INCANDESCENT LAMPS, Crom 10 to 100 Candle Power.
DYNAMO MACHINES of Improved Construction.

Propopals for Estlmatea f urnislied for Complete Installations of Incandescent

Plants upon application to

P. 0. BOX 3068, BOSTON, MASS.
FACTORY AT CAM BRI DGEPORT, MASS.

Mcintosh GalYanic and Faradic Battery Company,
NOS. 300, 302, 304. A, 306 DEARBORN ST , CHICAGO, ILL.,

MANUrACTUBERS OF

GALVANIC BATTEKIES, FARADIC BATTERIES.
COMBINED GALVANIC AND FARADIC BATTERIES,

STATIC MACHINES, ELECTRIC MOTOR for Static Blacliinrs,
Dcutiil Eneincs. Small Lathes, etc.

MILLIAMPERE METER. MEDICAL DYNABIO, ELECTRIC BATH APPARATUS,
and EVERY VAHIETY OF ELECTRICAL INSTRUMENT employed in treating disease.

J The Mc/ntosh Combined Galvanic and Faradic Batteries liave been adopted by tha U. S. Government for its Hospitals.

HIGHEST AWARD AT THE NEW ORLEANS EXPOSITION.

Send tor Catnlogue. nnd mention this paper. EXrERIMESTAL ELECTRICAL APPARATTJS MADE TO ORDER.

E. H.JOHNSON, Pres. F.J. SPRAGUE, Vice-Pres. and Cen'l Manager. A. S. BEVIS, Secy, and Treas. H. McL. HARDING, GenM Agent.

SPRAGUE ELECTRIC RAILWAY AND MOTOR CO.
Factory, 510 West jotk Street, NEW YORK.

THE SPRAGUE MOTOR IN THE LEAD IN POWER DISTRIBUTION

OFFICES:

HEW YORK, 16 aM 18 Broad St.

BOSTON, ^^ Oliver Street.

NEW ORLEANS, 20 CaroiieMt St.

DETROIT, 133 Jeffersoi Aveie.

OFFICES:]

CHICAGO. 185 DearlJorQ Street.

ST. LOUIS, 304 Locust Street.

PHILADELPHIA, 119 SoBtli 4tli St.

CLEVELAND, 0., 117 PnMic Spare.

TOPEKA, 700 Kansas Ave.

SPEAGtJB.AUIOMATICjlIOIOa -15 Horsojower 200,Volti 1 EfBcioiicy [Sljper cent

SPRAGUE MOTORS representing 2,000 Horse Power have been sold during the past ten months, and an aggre-
gate of 4,000 Horse Power of all sizes up to 75 Horse Power are now being constructed for orders, at the factory. Thirty
types of the Motors are being built to stock our Agencies forV their regular sales, a fact which clearly shows their perfect

commercial status. A general impression is abroad, that EleCtriC Motor Work is of the necessity confined to small,

and limited, Horse Powers. THE SPRAGUE COMPANY are buildinsf Motors from forty to seventy-
flve Horse Power ; and guarantee a greater economy in the delivery of large units of power, than by any other method
of long distance power transmission.

THE SPRAG'JE MOTORS are in daily use in nearly every important city in the United States and in many cities of Eurrpe.

THEY GIVE UNIVERSAL SATISFACTION and are what is claimed for_them, RELIABLE, EFFICIENT, PRACTICAL.
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The Detroit Sight Feed [ubricators

Are pronounced the best by more than 20,000 users.
They are especially adapted to

PI6P gPEED EMGIJSIE^ FGR EIiECTI^IC IiI6p¥I]\I6

Being SIMPLE in OPERATION and ALWAYS RELIABLE.

A Lubricator sent on 30 days' trial to responsible parties.

" Iwoidd not take Jive times the cost of my lubricator if I could

not get anotlier" is the statemejit often made by users.

Liberal discount to tlie trade. Send for Circu'ar and Price

* DETROIT LUBRICATOR CO.
Office, I 1 Rowland Street, DETROIT, MICH.

George P, Barton,

Rooms 68 and 69 TEMPLE COURT,

225 DEARBORN STREET, CHICAGO.

Patent and Trade-mark Cases. I
FRANKLIN S. CABTEH. CMAS. M. WILK NS. t. WARD WI-ttlNS,

Partrick & Carter,

Eleci^riGal Supplies

ESTABLISHED
1867.

for the TELBCRAPH, TELEPHONE, ELECTRIC LIGHT, Etc.

No. 114 South Second Street, Philadelphia, Pa.
SOLB PROPKlETOnS OF THE

PATENT NEEDLE ANNUNCIATORS AND BURGLAR ALARMS,
Batteries, Electric Bells, Push Buttons. "Wire, etc. Electric Bell Hangers' Supplies, Electro -Platers' Supplies. Electro-Medlciil MachiQeB, Experimental Apparatus, Electrical Novelties, etc., etc. Send for Catalopies

and get prices before purchasing.

Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

/automatic Engines
BOILERS, ETC.

Complete Power Plants Furnished
and Erected.

Sbkd for Catalogue,

GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALER IN

Electrical Securities,

EXPLOITER OF

Electrical Inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET, CHICAGO, ILL.

Electric Light Repairing, General Machine Job-Work, Pattern Making, Etc., Etc

ELECTRICAL AND MECHANICAL ENGINEER, ^A^JS^IgtuRER.
Office and Works: 95 and 97 INDIANA ST., CHICAGO.

The Western Electrician

mp r\r\ The Handsomest,

A The Cheapest,

YEAR. The Best.

Send in your subscription for the only Electrical Journal
published in the West.

WESTERN ELECTRICIAN,

No. 6 Lakeside Building, CHICAGO.

imiAlEB & STAILEY,

J)uct-Ppoof

Elutrli;

BELLS 1

§Li[®epiop \p all

32 «ii 34

Fifan^fort pi

NEW YORK.

\

I

THE ELECTRICAL CONSTRUCTION CO.,

171 RANDOLPn Street, Cuicago, III.

G. A. EARTER, Manager.

Qt7i(;a(5o Ele(;tri(; Qub.

^bere will be a meeting of \\)e gHICAGe BLEeTRIG

oLUB, rRonday evenlna, September lOil?, at 8 o clocb, at

tfje rooms of tlje olub, 228 Dearborn ^treet.
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The Baxter Electric Motor.
This Kolor is now ready to be placed upon the Market. Manufactured for both

ARC AND INCANDESCENT CIRCUITS,

Jl^e Oi^ly perfectly (^ouer^ed /T\otor ^uer (T\ade.

It is preferred to organize companies lor the differeni States. Correspondence solicited. Address

The Baxter Electric Manufacturing and Motor Co.
Factory A, Constitution and Monument Sts. 11 SOUTH STREET, BALTIMORE, MD. Factory B, Buren and Monument Sts.

PAYNE AUTOMATIC ENGINE.
B. W. PAYNE & SONS, Manufacturers, Elmira, New York.

BUILDERS OF

Single Yalvc and Corliss Valve

ENGINES.

SELF CONTAINED AND SINGLE CRANK

ENGINES

Specially Aiaptel for Electric LigltiDg.

WESTERN DEPARTMENT:

No. 10 S. Canal St.

CHICAGO.

H. S. WALKER, MANAGER.

TELEPHONE 4024.

J. B. YOUNG,
PRESIDENT AND TREAS,

B. K JAMISON,
VICE-PRESIDENT.

Irnlmn Carb@a & Mfe« C@

nth and Etna

Streets,

PITTSBURGH, /I
PENN.

3^.

WELL SELECTED

AND GOOD

arbons

.MADE FROM NATURAL GAS. PROCESS PATENTED.

Western Office, Room 45, 187 La Salle Street, Chicago.

SPECIAL DISCOUNTS ON LARGE ORDERS.

Telegraph, Telephone and Electric [ight Supplies.

ANNUSCIATORS, BURGLAR ALARMS, ELECTRIC BELLS,

BATTERIES AND BATTERY SUPPLIES.

Repair Work done and Special Manufacturing attended to.

Skilled Workmen in all Departments.

t2-ALL APPARATUS WARRANTED AND SATISFACTION GUARANTEED.

MAGNETO BELLS, ETC., ETC.

No. 211 and 213 Randolph Street, CHICAGO.

CORKESPONDENCE SOLICITED.

Send for Catalogue E.

HILt CLUTCH WORKS,

I CLEVELAND, OHIO.

i

ectanchi
Tlie Standard OiH-n-Circuit Batteries of the World.

GONDA and DISQUE,

Tii3 Only G3nuine Leclanche Batteries

Are those wliicli bear this

LABEL and tlje Trade-Marfe, GOIS'DA.

©0 SOT CE LttPOSEU I'POX B¥ IMITATIONS.

If dealers have not the Genuine Battei'J",
Bend direct to us for Price-List.

THE LECLANCHE BATTERY CO., ^
GONDA (fOUMERLY PMSll) CELL, COITPLETE. 149 West Eighteenth Street, New York.

GENXJINB DISQCB CELL, COMPLETE.

The Porou3 Cell also bears Label,
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D. A. DASGLER, Ffe. J. B. CROnSE. Vice-rres. W. H. BOCLTOX, Supt. H. A. TRE^fAIXE. AssI Stipt. C. E. FREXCU. Sec. W. a. smiH. Treas.

The Standard Carbon Company,
Successors to THE'BOULTON, CLE.V:iAND &, CRYSTAL CARBON COMPANIES,

AND 5IA5HIFACTTJEERS OF THE ABOVE

#=^Q2lebrated BraQd5 of Qarbor^ poi9t5 a^d Battery /T^ateriaL^^^S*

CAPACITY, 100,000 DAILY.

This is uot a comliination, but a consolidaticn of the best skill aud talent iQ the carbon business, for the purpose of producing the best possible carbon at the lowest

practical price.

We have the largest capacity, the best skill, and make the best carbon in the wo;ld, and manufacture carbons for every system of arc lighting in the world. Prices and
discounts furnished on application.

Cleveland, Ohio, U. S. A.STANDARD CARBON COMPANY,

GIVEN UNDER THE AUSPICES OF

THE NEW YORK ELECTRICAL SOCIETY.
GENERAL EXHIBITION COMMITTEE.

Prof. A. M.Mayer, J. M. PeudUlm, G. M. Phelps, Jr.. L. J. Phelps, P. IK Pope, Dr. M. J. Roberts, J. A. Seely. Alf. Shedlock. C. S. Shivler, H. A. Sinclah, IV. C. Temfli,
H. C. Townsend, IV. A. Vail, Dr. Vander Weyde, Geo. G. Ward, Jos. fVelzler, T. Wolcott, C. W. Hull. Dr. Barllelt, D. H. Bates, C. S. Bradley, F. B. Croeker,

C. H. Cheever, M. M. Davis, Ed. C. Davidson, T. A. Edison, Francis Forbes, A. C, Fowler, Jabez Ferny. D. R. Garden, H. R. Gaiden, Dr. Nojvin Green,

H. D. Hall, Jas. A. Hamhlet, Geo. A. Hamilton, A. G. Holcomb, Samuel Insull, F. IV. Jones, A. A. Kmidson, C. L. Levey,
Dr. Olto A. Moses, W. Mayer, Jr., IV. Marshal, T. C. Martin, Robert Gnmshaw, C. O. Mailloux.

This Exhibition will be held in^the City of New York, in the American Institute Building, Second and Third Avenues, between
Sixty-third and Sixty-fourth Streets, and will be OPENED TO THE PUBLIC ON SEPTEMBER 2S, continuing to DECEMBER 3.

No electrical exhibition has ever been held in New York, and a rare opportunity^is thus offered of bringing electrical apparatus prominently before the public of New
York and vicinity. It is confidently expected that 750,000 persons will attend this Exhibition, ilms giving the same a widespread publicity.

fl^ Steam power will be furnished free, and the charges for space are very moderate. Blank funns of application as well as other information relating to the Exhibition,
wiU he furnished on application to the Secretary, JOSEPH WETZLER, Room 175 Potter Building, New York, P. O. Box 3265.

CHAS. A. CHEEVEK, Pres. WII,I,I.\KD I,. CANDEE, Treas.

The Okonite Company,

vLON/^

THADi MAHK.

Manufacturers of

WIRES AND CABLES
FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
"TVfi particularly desire that a trial EhouM be given our wire by all parlies conlomplatlng: Undererounil,

Aerial or Submarine service as we are convinced that It Is ihe siifest wire for ihc purposes known, and we
can. without liesiiatlon. refer to parties who are now using it. "U'e are also manufacturers of the celebnited
OCONITE TAPK, the besi Insulated Compound for making joints in the market. Estimates and
quotationa furnished upon application.

Chicago Branch. 187 LA SALLE STREET, Chicago, III.

Minnesota Branch, MINNEAPOLIS ELECTRIC CO., Minneapolis, Minn.

Nebraska Branch, MIDLAND ELECTRIC 0., Omaha, Neb

Sawyer -Man Electric Co.
LICEXSED 97 A^^) SUCCEEDIKG TO THE COMMERCIAL BTJSIKKSS OF THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THEGSAWYER-MAN PATENTS.

GENERAL Oi^FICES :

MDTML LIFE BLDg.

32 NASSAU ST

.

NEW YORK

Plans and EBtlmates Furnished
for all kinds of Incandes-

cent Lighting.

Philadelphia Office:

No, 308 WALNDT ST,

BOSTON OFFICE:

No, 33 FEDERAL ST.

Estimates Furnished for the
^

Thomaon^Houston System
of Arc Lighting.

The DTN>MO of this Company is AUTOMATIC in Its rrgulatlop, and will maintain a UKIFOEM
LIGHT, with ALL or ANT PORTION of the lights In Circuit. Our LAMP will NOT BLACKEN and

will MAINTAIN 113. CANDLE POWER during Its Guaranteed Life.

Tl^e U/oodbury

AUTOMATIC

Cut-Off High Speed

-MAXUTACTURED BT-

Company.

ALSO BUILD. nS OF-

piaiF) 51ide l/alue

AND

DonMe Yalve MefliiiDi Speei

AUTOMATIC

^QiJt-Off E:9(^i9^s

TUBULAR BOILERS.

Address the MannfactnrcrB at

652 Mill Street. BOCHESTER, N. Y.

m
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(Sf^e W^n Pepoele Eleetri® ^gvnuFaetupin^ ©o.
OF CHICAGO, ILL., U. S. A.

Owners of the Patents and Inventions

of CHAS. J. VAN DEPOELE.
FitB

^l^etrie

I^ailu/ay

/Ipparattis,

Electric Arc Light Dynamos and
Lamps.

Constant Speed Stationary Electric

Motors, Etc.

Our Arc Electric Light unequalled.

The only perfect Double Lamp.
Thousands m use. Guaranteed
equal to any in every respect.

VAN DEPOELE

^l^(;tri(;

I^ailu;ay5
ARK IN OPERATIOK AT

Appleton, Wis., Scranton, Pa.,

Montgomery, Ala., Detroit and

Port Huron, Mich., Windsor, Ont.,

Binghamton, N. Y., and Lima, O.^

and are being constructed at An-

sonia, Ct., Brooklyn, N. Y., and St.

Catharines, Ont., Omaha, Neb., and

Dayton, Ohio.

Are in use everywhere and are daily

Electric Light Catalogue.

Estimates and Catalogues sent on
Application.

growing] in Popularity. Write for Illustrated

-ADDRESS-

VAN DEPOELE ELECTRIC MANUFACTURING CO.
15,17, 19&21 NORTH CLINTON STREET,

MEW YORK OFFICE : Rooms 220, 221 & 222, No. 45 BROADWA Y. CHICAGO, ILL., U.S. A.

motors Ulound for any Current, flrc or Incandescent, ^
GUARANTEED FULL RATED POWER,

S> r Ŝ^
^\

leguiatisft Superior to any motor. ^S?^/*0^ o 4^^^

SELLING agents: ^^^^^r^ ^^^^ • / m ^
NYLAND ^ C^^^^

ELECTRIC CO. ^ ^Jv^ ^c"^^^

New York. ^S^ ,<^'^^ ^ V^/ <^^

Oc?-
*t)

Branch Office:

&
'^ NEW YORK,

NYLAND
ELECTRIC CO.,

406 Broadway.

CLE'CELJLlSriD, OHIO-

OFFICE, No. 1 National Bank Bldg. WORKS, 21, 23, 25, 27 Frankfort St.
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-OFFICERS .- -directors:
H. C. OLDS. President. M. W. SIMONS, Secretary.
P. O. RANDALL, V. Prest. R. T. MoDONALD, Treas. & Gen. Manager.

H. G. OLDS. JOHN H. BASS.
M. W. SIMONS.

P. A. RANDALL.
R. T. McDonald.

P'ort ^^RTsLyixe "Jenney" Hlectric Liglit Co.,
SOLE OWNERS AND MANUFACTURERS OF THE

J. A. Jenney Dynamo-Electric Machines,
*-

AND THE PERFECTLY AUTOMATIC AND SELF-REGULATING

-*

The JENNEY DYNAMO has no equal for SIMPLICITY, COMPACTNESS and DURABILITY.
The same_has^been said and admitted to be true of the Jenney Lamp. Recommended for the a-ward of the

OT^JLm^S" C3-01L.X> IVE £3 33 .i^ X..
At the Great Southern Exposition at Louisville, 1883, for Best Arc System. Awarded First Medals
for Best Arc Lamp, Best Arc Dynamo, Best Arc System.

This system HAS NO EQUAL for SIMPLICITY, DURABILITY and STRENGTH OF LIGHT.
We have the Only Perfect W^orking Headlight for Steamboats, with Focusing Reflector. Full in-

formation furnished on application.

MAIN OFFICE AND WORKS : Broadway and P. Ft. W. & C. Ry., Ft. Wayne, Ind., U. S. A.
PHIUDELPHIA OFFICE :—26 North Seventh St., G. A. WILBUR, Manager. CHICAGO OFFICE:—] 15-117 Monroe St., W. J. BUCKLEY, Manager.

W. MATHER ECECTiilC COMPANY
MANCHESTER, CONN.

H. G.CHENEY, Pres. ROBERT CHENEY, VIce-Pres. P. H. WOODWARD, Sec. and Treas. N. T. PULSIFER, Gen'l Mang'r.

R. H. MATHER, WM. A. ANTHONY, Consulting Electricians.

New York Office, 35 Broadway. Chicago Offce, 38 LaSalle St. Boston Office, 143 Federal St. Cincinnati Office, Carlisle Building.

Instr iimerLts of I*recision_
We make Instruments for Electrical Measurements, adjusted to any degree of precision required for any purpose. Resistance

Boxes are made with any required series of resistances, with and without proportional coils for bridge. All
resistances are adjusted to legal ohms by standards tested at the Cavendish Laboratory

and certified by the British Association Committee.

Ilf RESISTANCE BOXES required for j>/i.»/A«Vr/7 research nil the coils will be made from one piece of
wire to insure an uniform teinperattire coefficient.

Galvanometers are made of high and low resistance, aperiodic and astatic, or not, as required. Tangent Galvanometers of any
capacity will be made to order. Ammeters, Voltmeters and resistance coils will be calibrated and constants furnished.

THE MATHER SYSTEM FOR INCANDESCENT LIGHTING.
The Dynamos of this system are equal to any in efficiency. The lamps are adapted to a higher potential than those of any other system, have no

superior in life or efficiency, and DO NOT BLACE.EN IN- USE. Our Dynamo is very simple in construction, runs without spark at the com-
mutators and can be operated by any one accustomed to the care of engines or machinery. The systemhas no equal for mills, machine shops, or other

places requiring isolated plants. We shall be pleased to furnish estimates for complete installations, with or without motive power, and will send

one of our experts to examine the premises, if necessary.

1*
yi" ^^^^^^ L^ 1st, "'^ furnish motors from one-half hohse power upwards, for constant potential circuits, perfectly self-regulating with-

jiyf^wJ A. V^Jrv.^3 out special regulating mechanism. Motors are also furnished for constant current circuit.

INCANDESCENT LAMPS AND SOCKETS FOR PRIVATE USERS.
We furnish Lamps of 16 Candle Power each, for Potentials from 50 to 1 lO Volts, for use with' any Machine.

Xlie X\icl^er Electrical IManuLfactxirirLg- Company,
35 BROADWAY, NEW YORK CITY.

Sole Agents for THE MATHER ELECTRIC COMPANY for the States of New York, New Jersey. Missouri and Iowa.

1
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CLEVELAND, OHIO,

MANUFACTURERS OF

GLG(JTKI{f LIGBT dR^BOm
AND

Battery Material.

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

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

|lElectric Light and Power.

Telegraph and Telephone.

Railway and all other

Branches of Signaling.

Aerial Use.

AM Sizes Subterranean Use,

Lead Encased Wires. ^"''TJlMiTi..

[CLARK B. HOTCHKISS, Gen'l Mgr.,

ii

Concealed Wiring In all Locations.

16 Dey St., NEW YORK.

Head Office, 45 Broadway, New York. Factory, East Newark, N. J.©THE CALLENDEB.

I

Insulating and Waterproofing Go.
MANTTFACTDKBBS OF

INSULATED Wires Am iABLE4
FOR ALL PURPOSES.

House Work, Arc and Incandescent Lighting. Contractors for Sub-
marine and Underground Work.

Tbe (Jfeicago GlectriGal Developmert (Jo.

PROMOTERS OF ELECTRICAL INVENTIONS.

Patents bought outright, or inventions handled on royalty.

We have superior advantages for placing patented ai tides

on the market.

Correspondence with inventors solicited-

171 RANDOLPH STREET, CHICAGO.

• • • .......... ^l^etrie Z\^\)t Supplies.

Underwriters' Wire, JKerite Wire,
Magnet Wire, Botchkiss Wire,

JBare Copper Wire, J). T. K, Wire.

THE ELECTRICAL SUPPLY CO.,

17 Dey St, NEW YORK. 171 Randolph St CHICAGO, 01.

factories: ansonia, conn
10 11 12 13 14 15 16 17 181920 B. & S

Dahibi. W,
Adpison H.

Mabbon, President.
NORpyKE, Vice-President.

Chabi.es D. JsNiTBT, Electrfcfaa Bbatuabd Roeisok', Secretary.
Amos K. Hollowell, Treasurer-

Jenney Electric Company,
Sole Owners of all the Patents and Inventions of Charles D Jenney 'known as the Jenney System) and Sole Owners and Manufacturers of his

Improued Oynamo, [amp ^
Electric (|)otor.

In all defilrable featares of Arc and Incandescent Lighting
the Jenney System leads. Simple, durable, economical,
steady, brilliant and penetrating. In these eatentlals It chal-
lenges comparison

Estimates Promptly Furnished for Erecting Electric Lighting
Plants for Cities. Companies or Individuals,

Prices Furnished for the Jenney Arc or Incan-
de:scent Systems, oh for both comeined.

The Jenney Arc-Incandescent Dynamos are self-regulating,

and permit the turning ou and off of one or nl! of the Lamps
atwlil.

This Company gives spectal attention to furnishing Mills.,

Shops, Factories^ etc., with Individual Plants.

^^ SEND m HMPHLET lliaSIfliTiNG m OESCmBiNG THE SmtU.^
OFTIOE AITD WOBKS:

Gor. Kentucky Ave. and Morris St.,

INDIANAPOLIS, IND.
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SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

Electric Arc-Lighting

This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
at London, August 1 I, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF FOR DIRECT LOW TENSIONINCANDESCENT DYNAMOS
AND ALTERNATrwG CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

These dynamos are automatic in their regulation and will maintain a uniform light, with all or any portion of the lights in circuit. Our lamp will not blacken, and will
maintain its candle power during its guaranteed life. Every requisite for the most perfect system of
Incandescent Electric Lighting, at prices which insure a profitable investment to the purchaser.
Incandescent Lamps and Appliances for Incandescent Lighting,

|

TKls company also manufacture Electric Motors of all sizes for the transmission
of power. Plans anci estimates furnished for all kinds of Arc and

Incandescent Lighting.

THE THOMSON-HOUSTON ELECTRIC CO.,
-«e- OFFICES: »)>

Eastern, 178 Devonshire St., BOSTON. Western, Pullman Building, CHICAGO, ILL.
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^LECTRIC i- JylGHTING.
(WOOD'S PATENTS). Owned and Manufactured by the

American Electric Manufacturing Company^
18 CORTLAIMDT STREET, NEW YORK.

For simplicity of construction, steadiness and purity of light, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning,

Tlie JLIi^ERICiLIsr DYITiLlMO HiLS HO EQXJiLL.
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits of

the AMERICAN SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

^HiBiCAM Ilictbic Mjimufactpbing Co.,

18 Cortlandt Street, NEW YORK.
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The Brush Electric Company
OF

CJ3L.E3"V7"E!ILi-A.KriD, OHIO,
MANUFACTURERS OF

ELECTRIC MOTORS,
CarlDons for Arc Lamps, Etc., Htc-
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IHE •* IMPKOYED *"lfAW •*• iR,ISM"a- lATTEKYi*
THE BEST AND CHEAPEST.THE NEATEST OF ALL BATTERIES.

SIZE 0VER:ALL, 4M X 4M X 7

With the exception of glass broken by carelessness, and the zinc and salauimoniac consumed in the production of current.

all parts of this Battery are Guaranteed to he Everlasting. Perfectly uniform and rtliable in action, of faultless construction and

beautiful appearance.

Perpetual Negative Elements:!!
These consisting of specially prepared prisms of Carbon are fine depolarizers, performing tliis function indefinitely, do not

require renewal, as is the case where chemical depolarizers are employed, thus a great economy is effected. These cells are so

constructed as to prevent evaporation of the solution, and crawling out of the salts. Tliousands of these cells now employed for

Telephone Transmitters, Gas Lighting, Annunciators, Burglar Alarms and other Automatic Devices are giving Perfect Satisfaction

The many Physicians now using the ''Improved Law "as an office battery, are unanimous in their expressions as to its

perfection and adaptability for electrolysis and general galvanization, requiring no renewal nor attention in from two to five years,

the latter depending only on the amount of use.

Note :—This battery is not suitable for Galvano Cautery nor Incandescent Light purposes.

LAW TELEPHONE CO., Sole Manufacturers, 112 LIBERTY ST., NEW YORK.
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REYNOLDS' IMPROVED CORLISS.
THE IDEAL ENGINE FOR ELECTRIC LIGHT WORK.

UnEquelBd fnr CIdbg REgulatlnn

ECONOMY OF FUEL.

Write for our Catalogue and Circular

giving Ixist ol Users.

-SOLE BUILDERS-

\j^^^^

'^^Wxl\
?
^kMH^^ ^^g^^fefCT^^^SP^9

Jl m^^m

We refer to the following electric 1 [ght plants now using the Reynolds' CorllSB:

Brush Electric Light and Power Co., Cle%'eland, O.
Edison Electric Light and Tower Co., Rockford. Ill

Syracuse Electric Light Co., Syracuse, N. T.
Loulglana Electric Light and Power Co., New Oilcans, La., three englnea
Badger llluminaitng Co., Milwaukee. Wis., two engines.
West Side Power Co., Minneapolis, Minn., four engines.
Louisa ille Electric Light Co., Louisville, Ky.
La Crosse Brush Electric Light and Power Co., La Crosse, WlB.
C, M. &St. P. R. R., MIIw.iukee, Wis.
Mt-nominee Mining Co., Iron Mountain, Mich.
West Hotel, Minneapolis, Minn.
Plankinion House, Milwaukee. Wis.
N. W. Mutual Life Insurance Co., Milwaukee, Wis.
J V. Farwell & Co.. Chicago, III.

Chas. H. Slack, Chicago, III.

Mandel Brothers, Chicago, III.

C. Eoetcher, Leadville, Col.

Omali;i Thomson-Houston Electric Light Co., Omaha, Neb.
Thomson-Houston Electric Co.. Racine, Wis.
Sioux Falls Electric Light and Power Co., Sioax Falls, Dakota."
Electric and Water Supply Co., Nelllsvllle. Wis

EDW. P. ALLIS & CO., Reliance Works, Milwaukee, Wis
CHICAGO BRANCH: 48 South Canal Street.

Forest City Electric Works,
MANUFACTURERS OF

Cleveland's Electric Light Cut-outs,

GANG SWITCHES, FROM 5- TO 40 AMPERES. ^J^
Quick Make and Break Uncontrolled by the Handle.

Correspondence Solicited with Electric Light Companies.

W. B. CLEVELAND, proprietor.

26 S. Water Street, CLEVELAND, O.

FAEADAY CAHBON COMPANY, LIMITED

CiVPA.CI'T^i', 1,000,000 CAItBOlVS JMOrVTHLY.

QUALITY GUARANTEED EQUAL TO ANY IN THE' MARKET.

LOW PRICE LIBERAL DISCOUNT ON LARGE ORDERS. CORRESPONDENCE SOLICITED.

PIXXSBXJRG-H, PA.

NEW ^ YORK ^ SAFETY ^ STEAM * POWER ^ CO.
BUILDERS OF HIGH GEADE SELF-CONTAINED

AUTOMATIC

Qjt-Off ^9(^1968,

SPECIALLT ADAPTED FOR BUmJING

iLECTRIC ^ IcIGHTS

And other duty requiring close

regulation of speed.

ADVANTAGES

:

Great strength without excessive weight,

Small space required.

Simplicity of construction.

Accessibility of all parts.

ESTIMATES CHEERFULLY FURNISHED.

"Western Office and Warerooms-

64 8c 66 i. iApi^L iT.,

CHICAGO, ILLS.

WM. A. HAMMETT, Mgr.

i
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POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS OF

Jteam and Hydraulic |||achinery.

Complete Steam Plants for Electric
Light and Power.

Western Agents for Armlngton & Sims' Engines, Steel Tubular
Boilers, Jarvls' Patent Furnace, National Rocklngr and Sheffield Grates,
Lowe Feed Water Heater, Blake Pumps, Korting Injector, Jenkins' Brod,
Valves, Etc, Also, Brick and Pipe Work, and Belting.

SEND FOR LATEST CATALOGUE.

707 and 709 MARKET STREET, ST. LOUIS.
BRANCH, 521 DELAWARE ST., KANSAS CITY.

25 PARK PLACE, NEW YORK.
-SIANUFACTITREKS OF—

Bare and Insulated |l|ire,
Underwriters' Copper Electric Light Line Wire, handsomely finished

highest conductivity. Copper Magnet Wire, Flexible Silk and
Worsted Cords, for Incandescent Lighting. Lead Covered
Copper Wire, for inside use. Round and Fiat Copper

Bars, for station work. Insulated Iron Pressure
Wire, Patented Barbed Copper Lighting

Protector Wire.

-SOLE AGENTS FOR-

The Forest City Carbon |I|nfg. Co., Cleveland, Qhio.

Western Agency, 185 & 187 Dearborn St., Chicago.

/^lumipods

'iiiipji

aniiLiuiajannjijii**"!"

ACTUAL1S1ZE OF LAMP AND HOLDER (Size No. 1,) FOR LAMPS 65 to lOO V. 1 6 C. P.'

Ipc^apdeseept.

We do not manufacture Dynamos or deal
in them, nor do -we erect or maintain any
alectric plants whatever. Our business Is

solely the manufacture of LAMPS (or Lumi-
noids) with our own Fittings, under our own
patents and devices for any system or pur-
pose of any voltage, size or candle power (on
hand or made to order). We solicit the pat-
ronage of Electric Light Co. 's and large users.

CORRESPONDENCE REQUESTED.
CATALOGUES ON APPLICATION.

VITRITE & LUMINOID CO., 182 Fulton St., New York.

Containing Paillard's Patent Non-Magnetic Compensation
Balance and Hair Spring, which are absolutely exempt from

magnetism and will not rust or corrode. Every watch is a

fine timekeeper and accurately adjusted to temperature. As
these non-magnetic qualities are in the works, they require

no shield or other protection.

Ask your jeweler for them. Send for Catalogue.

QW^a JNlo9-/r\a(59<^ti(; U/atel^ Qp., IJd.

177 and 179 Broadway, NEW YORK.

Hess System
COMBINING-

Guest Call, pire niarm and Annunciator.
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Standard Electrical Works,
Sole Manufacturers.
Trade Suppliers.

' CINCINNATI, OHIO.
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WESTERN ELECTRIC COMPANY,
CHICAGO NEW YORK—ANTWERP LONDON.

J^l^drapt; * Jel^p^^op^ /^pparatu5 i<3^ppli^5

THE BEST OF EVERYTHING AT BOTTOM PRICES.

DETROIT ELECTRICAL WORKS,
MANUFACTURERS OF

Fleetrie ^upplie5

INCLUDING

Medical Batteries, Skeleton, Iron and Box
Bells, Burglar Alarms, Hotel and House
Annunciators, Fire Alarrn Boxes, Pins

and Brackets, Insulated, Magnet.Tele-

phone and Electric Light Wire.

BUILDERS OF

pishefs Qlectric

AND ALL APPLIANCES FOR CITY AND SUBURBAN

#= CXRIC RJLILlZyJLYS. -^

General Offices and Works, DETROIT, MICHIGAN.

poi9t5.

Economy of Power.

Durability of Lamps.

No Discoloration of

Globes.

Precision of measur-

ing Instruments.

Greater Simplicity.

Less wire per lamp.

IN SHORT,

the most for the

least money.

The United States Electric Lighting Co,

I

Chicago, May 20th,

J, F. Conklin, Mngr.
Grand Opera Hours,

Minneapolis, Miot),

Deor Sir,
Your telegram of the i9th le receivod, reoling

"C. c. Warrsn,
216 LaSalle St. Chieago.

"We started big and little dynamo on one engine- had nine
hundred and sixty lights- -worked raagnif ioent ly- run entire
evening- We are much pleased."

J. P. Conklin.

"

le legram1 am very much gratiCied at ihe receipt
and thank you heartily for it,

you will greatly oblige mo by answering the foUowinfl ques
lions.

Yours truly.

Question

I understand the above lelegraiu refers
lo the two Dynamos put' in your engine
room by the U. S. Electric lighting Co.
6s follows,- One 300 light and one SCO
light Dynamo- and are used for lighting
the stores end offices in the Syndicate
Block- end Is additional to the 600
light plant prev-iously Inafalled by the
U. S. Co, for lighting the Oraad Opera
House; all Ih© dynamos being located lo
the Syndicate Block engine room, and
Oriven by two New York Safety 12 x 12-
75 H. P, Engines, One engine driving the
t«o 300 lighlera for the Opera House, and
One engine driving the 500 and 300 light
dynainoo for Syndicate Block,

Is this correct?

The above letter

Block, Minneapolis,

What steam pressure at" boilers y
employed when operating the ploirt es
above lelecram?

'^

foU^

At what ToltagS were the lamps bufnedf

I understand that JfoU eohti-Act^d *ilh tKfe

Edison United Mfg. Gn, of Ne» tofk for a
300 ItgKt dybahto *itk wiring for .the
Syndicate Block; their- proposal for wiring
Was on basis of 02. loss in electrical
pressure, and the dynamo to yield 9-16
candle power Edison lamps per horse power,
when plant was finished, wiring was found so
unsatisfactory, and a great loss Id electrical
pressure instead of 'p fl loa^ ' , and that you
were induced io make contract with the
EdiBon Co, wholly on account of the low
prtoe thay offorod their apparatus as com-
pared with the U, s. Co's. propoBSl,

ta the above correct?

When indicating the engines driving the
Edison Dynasio, how many lights were being burned'

Wiat BJDoUnt c

the c^^y lights?
f power wEis required to run

After obtaining tfae above dat* concerning
the Edison apparatus, and ascertaining that their
guaj-antoos fell so far short of being
fulfilled, did you re.iect the Edison plant
and substitute it by a U, s, 300 light plant?
And shortly afterward increase further by puttuog
In 500 mora lights in the Block, and a U. S. Co' a,
500 light dyTiamo additional? to which the
telegram quoted in letter refers?

When indicating the Opera House plant of
500 U. S. lamps, I understand there were 600
lamps being burned; and indications ware made
at samo time the Edison plajit was indioated.
Please state what amount of power was required
for the 600 U. S. Lamps operated by the two 300
light dynamos, and driven by the M. Y. Safely
12 X 12 Engine,

-<^1
cy zz>^

2^-,

/^

S',i-».

(lT^ ^/O

y-

oTSM^

explains fully the DISPLACING of the Edison'^SystemJby^the UNITED STATES SYSTEM iri the Syndicate
Minn., and gives data regarding tests made^,of the two systems. Address

:

C. C. WARREN, Manager:Western Department, 216 LalSalle St., Chicago.
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The Chicago Induction Motor.

There has been for a long time an urgent de-

mand for a small, efficient electric motor to run

sewing machines, dental apparatus, electro-static

machines, small lathes, and other light machin-

ery, the current to be supplied by a battery or

otherwise. Several such motors have been made
and put on the market, but none of them have

had the requisite efficiency; and, in most cases,

they have proved to be a source of vexatious an-

noyance and useless expense. To remedy this,

the Mcintosh Galvanic & Faradic Battery com-
pany have recently invented the little motor
shown in the cut, which, it is claimed, has no
delicate devices to get out of order easily, and
furnishes a maximum of power at a minimum ex-

penditure of current. Its construction through-

out is essentially the same as that of a dynamo,
as shown by the cut, and it can be used as a

generator, if necessary, by the application of

hand or other power. The armature core is

composed of thin, sheet-iron rings, built up in

the usual manner, and incased in cast-iron, the

combination, as claimed by the inventors, im-

proving the magnetic effect. The wear is re-

duced to a minimum, the motion can be stopped,

reduced, or accelerated instantaneously; and its

neat finish and diminutive size adapts it to use in

any position as an attachment to the machinery for

which power is required. Its size, at the base,

is 5x7 inches ; height, 7^-2 inches, and weight,

iSyi pounds.

Chicago Electric Club.

The attendance at the meeting of the Chicago
Electric club, Monday evening, September 19th,

was large and evinced the growing interest taken

in the club by the members.
C. A. Brown, first vice-president, took the

chair, in the absence of the president. Gen. A.

K. Stiles.

Routine business was transacted and the mat-

ter of securing more eligible quarters was then

thoroughly discussed. The outcome of the dis-

cussion was the appointment of a committee of

three, consisting of Messrs. W. J. Buckley, W.
A. Stiles and Charles D. Shain, all members of

the board of managers, to select more suitable

quarters.

E. A. Sperry then presented his paper on
" protection of dynamos from lightning," g'ven

in another place in this issue.

Professor Badt called attention to a statement
in the paper that experience had shown that lines

run from low tension dynamos were less liable to

be struck by lightning than lines from high ten-

sion dynamos. He thought the explanation lay

in the fact that circuits of low tension dynamos
covered only small areas and for the most part

were in large cities where they were protected by
high buildings.

A. H. Brown said he had no use for lightning

arresters on underground circuits, and most all

of the circuits of the Chicago Arc Light and
Power company were partly underground and
partly aerial. He had never known of any of

the circuits being struck by lightning, and if

they were he thought the lightning would break
through the insulation in a great many cases be-
fore it reached the dynamos. He never saw two
lightning arresters that worked alike. He saw
one that had been struck by lightning and it was
all burned out. He saw another that had been
struck three times and it scarcely showed any
signs.

Professor Badt, referring to the behavior of

lighting arresters cited by Mr. Brown, thought a

cause could be given. He related an instance

where a lightning arrester was connected to a

pipe which was afterwards found to extend into

dry earth only about six or eight inches. A re-

port of a commission appointed by the German
government to consider lightning and its effects

had just been published and it said, quoting the

speaker's translation from a copy he had in hand,

"Earth is only to be considered good for a

lightning arrester when a plate of at least one
square meter area is put in wet earth; but that is

not sufficient ; if a gas or water pipe is near to it,

connect the arrester to that also." The systems,

he said, should be connected. The connection

of the ground wire to a water or gas pipe is by
no means a substitute for the earth plate, the lat-

ter should be there at all events, and every time

a lightning arrester is put in use it should be
connected in the manner outlined.

Mr. Andrews said that the first lightning arres-

ter he used was suggested by Mr. Edison. Dur-
ing a thunder storm the engineer in a station was

to connect the wires of the three-wire sys-

tem to ground, to an iron wire resistance of

about 100 ohms. Practice showed this to be of

but little use. Sometime ago a patent barb
wire fence arrester was invented, but he under-

stood this was almost useless. " Up to the pre-

sent time we have no thoroughly reliable light-

ning arrester, and the only thing I can see is

some device similar to the arrester shown."
E. R. Warner related an incident where he set

up a dynamo and connected the lightning arrester

to a steam pipe which he supposed would give

him a ground. During the evening in a storm
there were a number of discharges of lightning,

and next day he found that the resistance to the

ground was about 500 ohms. "We have had
dynamos damaged by lightning;" said the speaker,

"the discharge passed through the insulation of

the field magnet wire to the core but did not pass

to the ground, the dynamo being perfectly insu-

lated from the ground." He thought, therefore,

that while a good ground was very desirable, that

a large bulk or mass of metal connected to the

lightning plate, even' if thoroughly insulated from
the ground, would serve as a great measure of

protection.

Mr. Andrews added that he had heard that a

great mass of metal would distribute the charge
of lightning. He knew of connections to the

core of Edison dynamos being made in precisely

the same manner described by Mr. Warner, and

it was extremely rare when damage was done to

any other part than the field magnet.
B. E. Sunny, of the Chicago Telephone com-

pany, said that eight or nine years ago he saw a
manager of a telephone exchange making some
experiments, and he noticed that the manager
had made his ground connection to the leg of a

stove. Mr. Sunny refrained from "poking any
fun at him," though he enjoyed a laugh in secret,

nevertheless. From what he had heard this even-

ing, he thought he ought to call upon that mana-
ger and apologize. Up to about four or five

years ago the telephone company had been
troubled in every storm by drops in annunciators
being burned out by lightning. At that time

they had between four and five hundred tele-

phones in use ; now they have between 4,500 and
5,000 telephones in use and the trouble has

almost entirely ceased, except on lines in the

country. The company attributed the decrease

of the trouble to the increase in the number of

wires which served to dissipate the charges of

lightning.

F. J. Sprague, of the Sprague Electric Rail-

way and Motor company, a welcome guest of the

club, was called upon and said that they had very

little use for lightning arresters on motor lines.

H. McL. Harding, of the same company, upon
request, addressed the club, and after referring

briefly to lightning arresters, spoke of recent

achievements in the motor line. His remarks
were greeted with applause.

H. Ward Leonard stated that at Appleton,

Wis., where the Edison company has a plant run

by water power, there formerly prevailed severe

thunder storms. Since the extension of the

wires of the company, an old resident had com-
plained that the city was losing its reputation for

the severity of its thunderstorms, and Mr. Leon-
ard happily suggested that perhaps the decrease

in the severity was to be ascribed to the exten-

sion of the wires of the electric light plant.

Among other speakers, whose brief remarks,

questions and suggestions brought out much of

the discussion, were: Messrs, Haskins, Bliss,

Buckley and Stewart.

On motion of Mr. Buckley, a vote of thanks
was tendered Mr. Sperry for his paper.

The next meeting of the club will be held Mon-
day, October 3rd.

Protection of Dynamos from Lightning'.

By Elmer A. Sperry.

Owing to the extensive use of dynamo electric

machines at the present time, their protetion

from the effects of lightning is a matter of great

importance. The subject is especially interest-

ing, inasmuch as it involves the mysterious

movements of atmospheric electricity. In con-

nection with this subject, it will not be out of

place to consider the action and effect of this

phenomenon.
When a cloud becomes charged, either from

the direct energy of the wind, change in temper-
ature, or from any cause, the charge is gradual,

though it is of a great absolute potential. The
earth and all bodies connected with it are,

through induction, of opposite polarity, or ac-

quire an opposite potential, in the same manner
that the coatings of a Leyden jar become oppo-
sitely charged when one coating only is con-

nected with the prime conductor of a so-called

static machine. When a discharge takes place,

there is an instantaneous change of potential

IRead before the Chicago Electric Club, September igrh.
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through an immense range. After the discharge,

the potential of the surfaces, which were sustained

at great difference, is found to be equal or

nearly so. On the eartli, at the moment of a

discharge from a cloud, there are, doubtless,

large tidal currents of electricity of momentary
duration which attend the distribution of this

change of potential, whereby the entire surface

or mass is equalized as to absolute potential.

The disruptive discharges between the earth and

the cloud, by means of which the potential is

satisfied, tal<es place sometimes in one direction,

—that is, from the cloud to the earth—and some-

times in the other direction, the "flash " issuing

upwards from the earth.

In telegraph lines, where the earth is used as

part of the conductor, these instantaneous cur-

rents, in their rush to harmonize the potentials

of the line and the earth, are of such great mag-
nitude that a startling explosion is produced in

the relay where a small conductor, and also the

retardation produced by the lines of force

thrown out by the cores of the relay magnets are

encountered. This retardation effect may be
considered as a reciprocal of the e.xtra-current

effect and plays a very important part in con-

nection with the damage done to dynamos in

consequence of these discharges. When the

sound is heard the operator says his line " is

struck," or the line is discharged, but this so-

called discharge may indicate exactly the oppo-
site phenomenon, the line actually receiving a
charge. It is, however, a convenient phrase

and will be used here to express the current re-

sulting from instantaneous discharges of atmos-
pheric potentials. The telephone line operates

in the same manner, and when it consists of long
aerial lines it shows another form of current pro-

duced by atmospheric action, manifesting itself

in a fitful flow of current between the hue and
the earth. These currents may be induced or

developed upon the line, by the action of the

wind. This gradual discharge occurs, to a very
limited degree, upon electric light lines, and is

of little importance, owing to both the high con-
ductivity of such line and to. resistance met by
the discharge on its passage to the ground.
This resistance should be high when the lines

are in their normal condition. It is only to the

sudden changes in potential that any great harm
can be traced. These sudden changes, there-

fore, deserve special attention. An electric light

line, if it was insulated from the ground entirely,

would receive its potential wholly through in-

duction, and no current could circulate unless
the line was long enough, or of such a char-
acter to admit of one portion being more
strongly acted upon by a potential wave
than another ; but the word insulation must
be considered as a relative term. AVhen
speaking of the immense potential which we
have to consider in connection with atmos-
pheric phenomena, that which would ordinarily
be considered a good insulator must be regarded
as a fair conductor; and one megohm which
satisfies the requirements of the ground insula-
tion in electric light lines offers a comparatively
slight obstacle to the passage of currents produced
by these extreme atmospheric potentials. Think
of the immense resistance offered by sixty feet

of dry cedar
;

yet even through such a medium
a considerable current is induced to flow, as in

the case of " St. Elmo's fire " so often observed
at sea.

It will be seen from this that an ordinary elec-

tric light line is a part of the earth's surface, so
far as the distribution of the potentials of the
earth is concerned. The distribution upon such
a line is found to follow the same general law
governing grounded lines.

In this connection it will be found that an arc
light circuit difl'ers from an incandescent light

circuit in two ways: First, the currents due to a
change of potential in the incandescent system,
will occur more by way of distribution of
this potential throughout the line, owing to its

large mass and far-reaching branches. This
generally produces a fluctuation in the candle
power of the lamps. Second, owing to the im-
mense surface exposed and the relative low resist-

ance to the ground required in such a system,
the resulting current does not necessarily run in

upon the dynamo, but finds numerous points of
escape to the ground, being equally distributed

upon the line as above pointed out. The fi.xtures

generally offer many points of low resistance to

a direct ground. The arc line, owing to the high

potential used, has a high insulation from the

ground and a very small service compared to

that of the dynamo, which offers the greatest su-

perficial area for read)' passage to the ground.
We should therefore expect to find more trouble

with arc than with incande.scent dynamos from
lightning. By incandescent dynamos, I mean
those generating comparatively low potential,

up to say 220 volts. On a dynamo the wire

comes in close proximity to the iron cores and
body of the machine. In the armature, the

proximity referred to is usually closer than in

any other part of the machine. The base of the

machine and the iron parts offer a larger surface

to connect the system with the earth than at

any other point. Therefore, when these instan-

taneous differences of potential arise between
the earth and the line, which exist before

the line potential has been satisfied, instantane-

ous currents of tremendous magnitude circulate

in a direction toward or from the area of weakest
ground insulation, encountering in their passage

the small conductor in the dynamo, and the re-

tardative effect of the lines of force thrown out by
the magnets. In the armature, the core of which

^L^GATIV

is generally so finely divided that the magnet
potential can rise, and keep pace in some degree
even to these instantaneous discharges, the re-

tardation is especially noticeable. The effect of

this is to break through the insulation to the iron

core of the armature generally at two opposite
points coinciding with the points then in direct

connection with the commutator brushes. Arma-
tures thus short-circuited often burn out and a

contact to the metal frame is sometimes broken
through at some other point previously^ weak,
and the machine is thereby crippled. The field,

especially where it consists of any particular mass
of metal, is not affected directly to any apprecia-

ble extent. For the foregoing reason we would
expect to find the greatest trouble in the armature,
and this is borne out by practical experience.

That incandescent dynamos are not as much
exposed to the dangers named, is also a fact, as

shown by experience.

The methods of preventing damage arising

from these currents are numerous. Upon aerial

grounded lines, the lightning_arrester, as it is

called, is often made by placing two surfaces
close to each other, and separated by very thin

mica, one surface being connected with the line,

and the other with the ground, a large difference
of potential operating to discharge through the
mica, and generally, burning and fusing the sur-

faces into contact. Another form is that of two
rows of small teeth set opposite each other, each
forming an edge of the two plates, connected as
above, and the potential jumping across the
small intervening space between the teeth, form.

ing an arc through which the discharge takes
place. In arc light circuits, the same devices

have been resorted to with considerable degree
of success. The difficulty, however, arising

from their use, is that the arc established between
the surfaces operates to short circuit the dynamo
upon which they are used, for the reason that a
pair of these surfaces are used, one being upon
each limb of the circuit. This difficulty has been
overcome to some extent by using fuses upon the
ground circuits which are designed to melt at a cur-

rent not much exceeding the normal current of the
dynamo. When so used, the fuse must be very
long, and even then there is danger of fire result-

ing from the arc so produced. Fuses upon the
main line are better adapted to incandescent than
to arc systems, for the reason that after the main
circuit has been severed, by the fusing of these
strips, the remaining potential may create cur-

rents which will escape to the ground by other
means, such as through the supporting fixtures

of arc lamps, or through the weakest insulation

in the line, doing damage in some cases more
difficult to repair than if the potential were allowed
to dissipate itself through the large area afforded

by the machine. Another method has been used in

connection with incandescent s)'stems. It con-
sists of stringing a grounded line on the top of the

poles immediately over the system of wiring,

which independent wire is supplied with numer-
ous points. In practice, the wire consists of a
piece of barb-wire fencing. When there is an
instantaneous change of potential of great mag-
nitude between the system of wiring and the

earth, this method is not found to be efficient,

inasmuch as the line is not thereby instantly

relieved. The line is, however, protected from
a direct discharge by the ground wire which offers

a more direct path.

Automatic devices to be used upon the lines of

an electric lighting system have been devised
whereby the currents due to static charge may
be taken off from the system without the insula-

tion being injured, and also without the other
inconveniences pointed out above. The devices
referred to are of two classes. They have, in com-
mon, this feature, namely, means for rupturing
or extinguishing the arc formed by the discharge.

The first class consists of an apparatus in which
this active element operates continually while the
current flows in the main line ; for example, an
electro-magnet in the" main circuit, constantly
energized; the second class, where the magnet is in

the ground circuit, and is, therefore, energized
only at the instant of a passage of current between
the line and ground. In instruments forming
the first class a very ingenious arrangement is

used. It is well known that a blast of air may
be so applied to a voltaic arc as to sever or ex-

tinguish it. Similar action of a magnet upon the

arc has been known since the first of the present

century. The lightning arrester of Professor
Thompson is the first recorded application of this

principle to commercial purposes, and may be de-

scribed as follows : Two plates, with receding
edges, one connected to the line and the other to

the earth, are near enough to each other at the

bottom to allow the spark to pass. Near this slot

and upon its opposite sides are the polar exten-

sions of an electro-magnet, which is included in

the main circuit, and is, therefore, constantly en-

ergized, and which serves to extinguish the arc

by means of the so-called magnetic blast. A
pneumatic blast, serving a like purpose, is shown
in a patent to the same inventor, but no record

of its operation is at hand. To lightning arrest-

ers of this class there is this serious objection :

They are not economical. They require an ex-

penditure of energy for their maintenance, and
there being two of these instruments upon each

line, this expenditure amounts to more in time

than at first thought might appear, In adapting

this apparatus to his incandescent system. Profes-

sor Thompson provides an additional opening
which the potential is required to span before a dis-

charge can take place. In the second class, the

contrivances, which are purely mechanical, oper-

ate to separate the surfaces between which the

arc of discharge occurs, and the arc is thereby

severed. After this has taken place, it further

operates to automatically replace the plates ready

to intercept another discharge. Apparatus of

this class designed for telegraph purposes is

provided with a repeating system requiring atten-
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tion only occasionally for winding. In the ordi-

nary instrument it is found preferable to replace

a weight after a discharge has taken place, there-

by seourinij the attention which apparatus of

this class should have, and which the repeating;

instrument is compelled to do without. One
design is now before you, and may be briefly

described as follows : (.See Fig.) The two lower

plates are connected to the ground by way of the

coils and a common binding post at the rear of the

instrument. The armatures cf the magnets serve

to retain the plates and arms in their upper
position, but when attracted, release them and
allow them to swing down, until a weight, seen

at the bottom, disengages itself, and, by falling,

replaces the plates and arms attached. In some
of the stations where this instrument has been

adopted, a bell or gong is suitably located under

the instrument, to be sounded by the falling

weight, and thereby summon an attendant. Where
the instrument is so located as to be plainly visi-

ble, this is not necessary. One instrument serves

for both limbs of the circuit. The upper plates

being merely tapped to each line, there is

no circuit through the apparatus, and therefore no
energy is being constantly wasted in order to

maintain it. Another important advantage

which this apparatus possesses is that it is always

ready to operate, even when the plant is idle and

no current is circulating in the line wires.

Edison's Projects.

" It is said that you have purchased forty acres

of land in Montclair," said a New York re-

porter to Thomas A. Edison. " Is that so ?
"

"That is not so," replied Mr. Edison. "I
have been trying to purchase land, but the prices

are too high. It is surprising how the price of

land goes up as soon as you want to buy it."

" Have you given up the idea, then, of buying
more land ?

" the reporter shouted.
" Oh, no," replied the electrician. " I intend

to go nearer Newark. 1 think it will be handier

for me to have it down that way."
" What do you propose to do with the land ?

"

" I intend to build a large chemical works, to

occupy about twenty-five acres. They will be
about three times as large as my laboratory,

which I am now building down in West Orange."
" Have you been making new discoveries in

the chemical line ?
"

" Oh, yes, I have made a number of important

ones; but it would not do to mention them just

now. There are too many in the business. I

want to get these discoveries into a commercial
shape first."

" How about your project of converting heat

into electricity, and making it possible to light a

house by the electricity taken from a furnace ?

"

" I am still working on that. All my experi-

ments thus far have been successful. The only
trouble now is that it costs so much money. I

am endeavoring now to fix it so that it will be
cheap. I think it will go into general use some
day, and that people will find it as cheap as any
other process of lighting."

" Are you still working on your sea tele-

phone ?
"

" I am doing nothing on that at present. I

can only work on that down in Florida."
" When do you expect your new laboratory

completed ?

"

" I calculate on having it entirely finished by
Nov. 15th. I intend only to carry on my experi-

ments there. I. will employ in it about forty men.
I am now engaged in working day and night on
catalogues of apparatus, instruments, and so

. forth, that I will have to use. Nobody can do

this work for me, and nearly every night I am at

work until one and two o'clock in the morning
arranging the schedules and other details."

Talking Boxes That Talked.

An interesting phase of the prolonged litigation

between the American Bell Telephone company
and the American Cushman Telephone company,
was developed on the 17th inst. near Chicago.
In the gray dawn of the cool, crisp September
morn, an aggregation of legal and expert electri-

cal talent, rarely seen outside a well appointed
lawyer's office or the purlieus of a court

room, could have been observed taking ocular
and oral evidence under most extraordinary

circumstances. There was R. T. Roberts, of

Boston, the keen legal representative of the I3ell

corporation; Professor Charles H. Cross, of Bos-

ton, whose name is known America over; Judge
Smith, of Chicago, the active, clear-headed and
quick acting attorney of the Cushman com-
pany; Attorney West, of West & Bond, Chicago
lawyers who attend to the Bell interests in this sec-

tion; L. D. Parker, of Chicago, superintendent

of the Postal Telegraph company, and who is

also interested in the Cushman telephone; Mr.
Hotchkiss, secretary of the Cushman company;
L. O. McPherson, now with Professor Elisha

Gray, and other experts. There were steno-

graphers, too, with lightning pencils, ready to

make record in case their services were needed.

The purpose of the meeting at the unusual

hour and place necessitates a preface of some
length, and involves, to a limited degree, a narra-

tive of Dr. Cushman's accidental discovery of

his "talking boxes," concerning which much
testimony has been taken at different times here

and there for many months. This is the story

told of the discovery:

Sometime in 1852 Dr. Cushman constructed a

telegraph line from Racine, Wis., across the

country northwest. In those days considerable

annoyance v.'as experienced from lightning,

which would burn out the magnet coils of the in-

struments. At that time this was more of a mis-

fortune than it would be now, as they were then

so far removed from a place where repairs could

be made, and express companies did not make as

prompt deliveries as they do now. The doctor
concluded that it would be just the thing to catch

the lightning by some means and carry it to the

ground before it could get to the telegraph in-

struments and damage them. Therefore, by aid

of blacksmiths, cobblers and carpenters he con-

structed that part of the box shown in the

sketch. Fig. 2, bearing the reference letters /, d,

d, g and c, which have meanings as follows :

/, line wire ; d, d, copper disks
; g, ground wire

;

and c, a coil of fine wire inserted in the main
wire and carried on to the instruments. This
part of Fig. 2 was the ^doctor's improved light-

ning arrester, and in it telegraph men will recog

nize the familiar disk lightning arrester which is

to this day used on telegraph switch boards, and
electric light men will recognize the fusible safety

catch used with every incandescent lamp in cir-

cuit. The doctor's idea was that when the

lightning came in on the line, the difference of

potential being so great, the discharge would
jump from the disk connected with the main line

to the disk in close proximity connected to the

ground wire, and thence to the ground ; but

should it, or a portion of it, fail in this, it would
burn the little coil of fine wire placed in the main
circuit for the purpose, and thus open the circuit

and save the register or relay magnets of the

telegraph instruments from destruction. After

placing these "boxes," as he called them, in cir-

cuit, the trouble from lightning ceased, but

whether from a streak of luck, a mere coinci-

dence, or whether the boxes were actually doing
the work the doctor expected of them, was the
question which greatly disturbed him. He,
therefore, conceived a "machine" which he could
add to the arrester and which would act as a tell-

tale on the lightning He put into the box a large
horseshoe electro-magnet of soft iron, /;, Fig. 2,

and which for the purposes of the trial noted be-
low was made of (>"\i/l" round iron. Con-
nected to the horseshoe at the yoke or neutral
point, he placed a steel magnet, /, Fig. 2, its

upper end being in line with the upper ends of
the electro-magnet tines. The coils were in-

cluded in the main line. Over these three mag-
nets he placed a very thin piece of sheet-iron,
a,—supported to the cover of the box by inter-

mediate pieces of wood, b, b,—almost yet not
quite touching them. In this position the dia-

phragm remained until the coils became super-
charged, as by lightning, when the diaphragm or
strip of iron would be drawn down on to and in

contact with the magnet and "freeze" to the
permanent and electro-magnets. After the
lightning had left for parts unknown, the dia-

phragm would remain in this position until re-

moved by a severe pull or heavy jar. The dia-

phragm or strip of iron served as an armature to

close the magnetic circuit, which, being super-
charged by the lightning, so remained until the
magnetic circuit became broken and the mag-
netic potential again reduced to normal. The
permanent magnet assisted the electro-magnets
and enabled them to retain the super-charges as

described. When the strip of iron was found
down tight on the magnets, the doctor knew that

his arrester had done its work. Observations
were made through the slot s, Figs, r and 2. In
theory and in construction this tell-tale of the

doctor's lightning arrester, was a telephone re-

ceiver, and it was found that this instrument,
clumsy and rude as it was, actually transmitted
sounds, and, as claimed, audible speech.

Dr. Cushman subsequently made with more
pains other boxes exactly the same in principle

as the first, but of better construction. One of

these instruments is shown in the sketch. Fig. 3.

He substituted for the horseshoe magnet the

magnets of a register shown at // and h\ but the

principle remained the same, and in both cases

the coils were wound toward the left.

These "talking boxes" have been known in

the evidence in the case as the " lightning arrester

talking box " and the " register talking box."

To rebut expert testimony that such boxes as had
been described in evidence could not transmit

speech over a telegraph line six miles in length,

the trial of a week ago Friday was made. At a

suburb of Chicago called Montrose, one of the

boxes was stationed, and at a point between
seven and eight miles distant the other box was
placed. One of the boxes was of the lightning

arrester style,and the other box was of the register

style. A wire of the Postal Telegraph company was
used and perforce at a time—between five o'clock

and half past seven o'clock in the morning—when
the test could be made without conflicting with the

use of the wire for business. Furthermore, the

place was chosen on account of its freedom from

the noise of the city, and as well a freedom
from induction from other wires. Questions

were asked and answered from one point to the

other, and conversation was carried on. The
lack of means of adjustment in the crude instru-

ments, interfered to some extent with the success

of the irial, but there seems no doubt that the

attempt of the Cushman company to rebut the

evidence that the boxes were incapable of trans-

mitting speech was successful, and that the

boxes would and did transmit speech.
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Proper Insulation and Installation.'

Bv Prof. J. P. Baekett.

It was my pleasure to appear before you at the

last meeting of tliis association, and present my
views on the dangers arising from electric light

wires and the underground sj'stem. What I shall

offer on the present occasion, must, to a certain

extent, savor somewhat of repetition, but we must

not forget that it is the long continued droppings

that wear away the stone. Within the year past

there has been permanent as well as rapid ad-

vancement in the right direction in the handling

of electric light and other wires. This change

has resulted, as I believe, from two causes. The
insurance people, hand in hand with their best

friends, the firemen, have made it uncomfortably

warm for the electric light people, and set them
thinking out some cause for this higher tempera-

ture, and seeking some method of extinguishing

the blaze. Then, too, every twelve months there

is a balancing of the books and a rendering of

accounts, which has been showing that thousands

of dollars have been thrown away by economizing

in construction—a good illustration of saving at

the spigot and wasting at the bung. The elec-

tric light people, like the hotel keepers, are not

doing business for their health ; and when the

capitalist looks over his balance sheet at the end

of the year, and finds that he has made no

money, it is but natural that he should ask why
this is so? The answer is too often found in

cheap methods of construction, under a false

idea of economy which the company has been in-

duced to adopt. In the earlier days of this busi-

ness, cheap installations were the rule, while to-

day, perhaps not the exception, the average is

several degrees better. Better or worse con-

struction, means less or more danger from elec-

tricity ; safety is true economy. This much the

electric light people will acknowledge to-day,

which— at least by action, which sometimes

speaks louder than words—a couple of years ago

they flatly denied.

In February a paper entitled "For High Insula-

tion," was read by Mr. C. C. Haskins, before the

National Electric Light association at Philadel-

phia, which it was more than half expected,

would not be well received
;
yet the result of that

paper, which was generously applauded, was to

materially advance the cause of protection for

both life and property. In that paper reference

was made to the underwriter wire which has

hitherto been used very largely for all sorts and
kinds of outside and inside installations. This

wire is probably one of the most mischief-making

elements in the businesss. The insurance peo-

ple at the outset demanded wire with afire-proof

insulation. That was some years ago. The wire

was produced, and consisted of an insulation

made of cotton braid, painted with white lead.

A covering of that nature was, of course, far

from inflammable, and when dry was an insula-

tor. It was accepted, and when the sharp indi-

vidual who manufactured the article, saw the ad-

vantage which would arise from a proper christ-

ening, he called it "underwriters' wire." The
name has sold hundred of tons, and those tons

have cost— heaven only knows how many dollars

per pound, in fire losses. I am the more elab-

orate on this question of painted wire, because
in every city that is presented here, that abomi-
nation is carrying electric currents to-day. You
all know what is meant by an insulator or an in-

sulating substance. It is any substance or ma-
terial which refuses more or less perfectly to

carry an electric current, and a conductor is pre-

cisely the reverse to this. Then there is a class

of substances which, under some circumstance,

refuse to carry electric current, while under
others they will carry the current as readily

almost as the wire itself. One of these sub-

stances is cotton— raw, spun or woven. When
dry it is a good sufficient insulator. It is quite

difficult to force it to convey electricity; so of

nearly all fibers, wool, silk, or hair. Now, if we
wet it— merely dampen it—it becomes a con-
ductor. The wetting has done this. The water,

in reality is the conductor, but the cotton string,

or cloth, or braid—it is all the same—holds the

water, and the conductor is there. This so-called

underwriters' wire-sometimes called undertakers'

wire for variety—is, as I have said, cotton-

covered, braided, and soaked with white paint.

IRead before tlie National Convention of Chief Fire Engineers,
at Atlanta, Ga,, September 20, 1887.

It is not waterproof, and when dampened, will

carry electricity of even very low pressure with-

out difficulty. Here is an experiment made by

I. N. Miller, of Cincinnati, Ohio. He says:

"Careful experiments made by immersing twelve

inches of this wire in a 6x8 jar filled with water,

the ends extending above the jar so that the

water could come in contact with the covering

only, shows the following insulating properties:

"After one minute's time the resistance was

11,500 ohms.
"After three minutes' time the resistance was

4,170 ohms.
"After five minutes' time the resistance was

1,770 ohms.

"After one hour the resistance was 280 ohms."

One hundred cells were used in making the

test, one pole of the battery being connected

with the water in the jar, the other pole with the

copper conductor. An ohm is a measure of re-

sistance, of obstruction, the same as a pound
may be applied to measure friction resistance.

It is something to overcome by current. What
Miller was doing was showing how much resist-

ance to the passage of a current of one hundred

volts—the output of one hundred cells of battery

—there was in that underwriters' insulation. He
reduced it from 11,500 units to 280 units, with

one hour's soaking But this one hundred volts

of pressure is the equivalent of only two arc

lights, for arc lamps require fifty volts of pressure

per lamp, as a rule.

Suppose then this wire had been tested with,

say a 60 lamp current, or 3,000 volts, instead of

100, what would have been the result? So much
for underwriters wire. I have spoken of it as

white wire. Its reputation has so far deteriorated

that the manufacturers have put some of it on the

market colored black. Look sharp for it, white

or black, wherever it comes in contact with

moisture, it becomes a wolf. For inside pur-

poses, above the level of cellar moisture, where
there is neither leak nor steam, the underwriters'

wire will do good service on proper insulation,

but it will bear watching. The dangers from
such electric wires, where these are run in a go-

as-you-please sort of way over houses, on poles,

fences, pretty much every place where they

should not be, as these are quite often placed,

can not be over-estimated or too thoroughly cor-

rected. They are a constant menace to life and
property. They are liable at any time to become
crossed or grounded on wires, one if not both

ends of which run to ground. The grounded
end of the line may be a mile or more away in a

dwelling. It may be in a mill that is not running
at night, and it may not be anywhere to endanger
property. Simply because the fates have be-

stowed a favorable condition of affairs for years,

that is no guarantee for the future. Prevention

is always better than cure, it costs less, and
leaves the constitution in a better condition.

Right in this line of thought, and in this con-
nection, let me give you a few facts by way of

holding this matter down on a solid foundation.

Early in the year I took pains to address a circu-

lar asking a particular class of information from
the authorities in most of our principal cities. I

wanted to know direct from those who knew
something about the fires and personal dangers
of electricity. In several instances no answers
were received, and the statistics are, therefore, in-

complete.

The tabulated aggregate of what I did receive

shows that there have been 137 fires, with a total

loss of ft, 165,336. Accidents seven, deaths

forty. Far be it from me to set up my voice

against so popular and so necessary an element of

industry as the power we derive from the dynamo.
It would be foolish, even were I capable of stem-
ming the tide. It has come to stay. It is capa-

ble of subjection and training, and this is being
done by the inventors and constructors of ma-
chines and those who are making its applications

for lighting and for power a study. Its danger
lies in the careless handling of a force which, like

other great agents of usefulness, may be as

potent for evil as for good in bad hands or badly
handled. How to curb and bridle this force is

what we are endeavoring to find out. We want
some reasonable, thorough method of warding
off threatening dangers, and at the same time, of

correcting faults which have existed until they
may have become gray-headed.

I am one of those who do not believe that gray
hairs are to be honored simply because they are

gray. Age is not always to be respected simply
because it is here. So I say, let us endeavor to

do away with anything gray in this wire business,

which has nothing on which to base its claim to

respect save its tottering steps and its silvered

head. You ask, "How will you do this? How
are we to accomplish the result desired, and
make our electric light people take such precau-
tions as will insure our lives and the property we
have the care of, from the dangers which beset
us, from their poor installations ?" I answer in

a word: Insulate them. Place them electri-

cally and mechanically where they can do no
harm. How to arrive at that result must depend
upon local legislation. Join hands with the in-

surance interests, appeal to law-makers, to your
aldermen, your councilmen, your selectment,

your commissioners, whatever the law-making
body may be. You will find plenty of encourage-
ment from the property owners, who depend on
you in cold weather emergencies—men who have
property to lose; these will aid you in obtaining
the proper law to restrain the lawless methods
heretofore practiced. It is quite the fashion

everywhere to do this, and you will not find

yourselves out of style. What you demand in

your ordinance or regulation should be well con-
sidered and digested before presentation. There
is nothing like having sucli an act far-reaching

and thorough, and it is not at all comforting to

feel, after an act has been passed, that an essen-

tial point has been omitted. There are more
towns and cities in the union which will adopt, as

Chicago and some other cities have already

adopted, a general underground system, and com-
pel all wires to go into this. Some are now in the

agony of that sort of birth, some are not yet up
to the scratch, but a good many will get there in

the end. There will be a majority of these towns
which will own and control the underground
system they adopt, and I think they will do well.

We hear every day from somebody, away off

down in some swamp or back alley, shouting at

the top of his voice, "underground is a failure."

It is too late in the day to discuss that question.

It is working in Chicago, and in our conduits we
have as many varieties of wires as there are above
ground in any two cities in the union—as many
kinds, understand. We have everything from a

cable less than an inch in diameter, with fifty

wires in it, up to a cable as big as your thumb
and only one wire in it

; we have telegraph and
fire alarm, and telephone and call bells, watch
service, mercurial and burglar alarms, and police,

and—well, if you can think of anything else, call

the turn. We have it in our conduits, and they

all work, and work far more satisfactorily than

the overhead undertakers' lines. Don't let the

croakers rule you off the track. I would say

then, put them underground, if that can be ac-

complished, and pull down every wire which is

overhead. Many of you can not accomplish that

desirable end.

As a second choice, I would say put them
under control of an electrician, if possible,

who will, under proper authority from the heads

of the government, kindly but earnestly enforce

such changes in bad installations, and compel
such methods in new ones, as will render the work
reasonably safe. The parties who do this in-

ferior sort of work are not wholly to blame, for

what seems to be willful or careless. They do
not know. Take an example which recently fell

under my eye near Chicago. An outdoor instal-

lation was being constructed where a part of the

wires were run on the joists underneath an un-

covered platform. The wire was of the descrip-

tion above alluded to—underwriters'. The floor

was dry, the joists ditto, and the wire was run

without insulators. Before the work was fairly

finished, a heavy shower came up, and the whole

plant was so thoroughly wetted that it had to be

done pretty much all over before it was fit to

run. Now, if the constructor had been permit-

ted to finish and get out of the way before that

shower came, he would always have thought he

had done an excellent piece of work. As it was,

he said he had no idea of rain getting under the

planks, although they were hardly close enough
together to play marbles on.

If, in the third place, it is neither possible to

control the the wires by burying nor inspec-

I
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tion, there remains but one course to be pursued,
which is to have such restrictions thrown about
the placing of plants as shall compel:

1. A class of wire to be used which is not
affected by water.

2. Lines to be placed upon insulators every-
where in passing along" buildings, and run clear

of rods, awnings, etc.

3. If on poles, lines to be sufficiently high to

prove no obstruction.

4. In crossing buildings, to be at least seven
feet above tiie roof.

5. Lamps in front of a building, over the
sidewalk, to be fi.xed and trimmed from a step
ladder, or placed upon some form of crane which
takes the strain from the suspension rope.

6. No joint to be made in the wire where it

can reasonably well be avoided ; all joints to be
soldered and taped with insulating tape.

=OiR

7. At all points where abrasion is possible, or
where wires pass through partitions or into build-
ings, particular care to be taken to preserve the
insulation intact. And even then there should
be some method of testing the lines for insula-

tion, though that is in the line of an inspector's
duty, and some instruction is necessary to ac-
complish this.

In the matter of incandescent or glow lamps,
there is less of danger to person, but there are
forms of this system which are attached to and
made part of arc circuits which actually make this

worse than a simple arc line, because the ma-
jority of such combinations are liable to
do some unexpected thing, and it is always the
unexpected which happens. An incandescent
circuit, pure and simple, owes its safety largely
to the introduction of fusible strips at the various
branchings of the wire, and there should never,
where possible to avoid it, be more than six of
these lights to one of these safety devices.
We are constantly reminded by the curious

and apparently lawless action of electrical force
that it is the possibilities and not the probabili-
ties of the case which we must guard against and
prevent. No two consecutive cases are precisely
alike, and no law can possibly stipulate all the
points to be watched in every possible case.
Some judgment, some discretion must be left to
the inspector, the examiner, or expert, and he
should be able to explain clearly and fully why
he demands this or that in one case which he has

Fig. 31.

not required in another; and when he has made
the demand, or given the order, there should be
no lack of authority at his back, and no interfer-
ence with him, on account of friendship or favor-
itsrn. If the man is capable, stand by him ; if

he is not, let him go, and find one who is. I have
briefly outlined a few thoughts on this subject
which will bear elaboration far beyond the time
you would place at my disposal. I shall be happy
to give any who may desire it any information
which practice and experience may have placed
at my disposal, and trust that I may possibly
have dropped a hint or two to aid in the good
work of protection from danger, while encourag-
mg the proper advance of electricity as an illumi-
nant and power.

The Elements of Electric Lighting.
By Philip Atkinso.n, Ph.. D.

NUMBER XI.

The Thomson-Houston Dynamo.—This dy-
namo has a very pecuhar construction. Its ar-
mature shown in Fig. 29, is nearly spherical. Its

core shown in Fig. 30, consists of two cast-iron
flanges, G G, the one on the left shown in per-
spective, and the one on the right in section.
These are attached to the shaft, and connected by
twelve cast-iron ribs, D D, as shown, supported
by the flanges but insulated from them. These
ribs are over-wound with several layers of
annealed iron wire, coated with shellac, filling

the exterior space between the flanges, as shown
at I I. At the ends and center of each rib are
inserted projecting wooden plugs, shown at

P P P', 36 in all, designed to sustam the coils in

position. The core thus constructed is covered
with several thicknesses of paper for insulation.

The three coils, composed of insulated copper
wire, are joined in one closed circuit by connec-
tion with a copper ring at a, Fig. 29; and each of the
three coils, starting from this point at distances
apart of 120 degrees, are wound between the
wooden plugs over the core in the direction of
its axis, as shown in Fig. 30, in the following-

order:— I. First half of first coil. 2. First half

of second coil. 3. Whole of third coil. 4.

Second half second coil. 5. Second half of first

coil In this way each coil is placed at the same
average distance from the core. When the wind-
ing is completed the free ends of the three coils,

shown at /, are led through an opening in the
shaft and attached to the three segments of the
commutator, and the armature is bound
together in the usual manner by bands of brass
wire shown at d b, d d.

The field-magnets, shown in Fig. 31, are con-

FiG. 32.

structed with two tubular, cast-iron cores, open
at the outer extremities, and terminating in broad
flanges, while the inner extremities terminate in

spherically concave pole-pieces, which nearly in-

close the armature, and are furnished with brass
flanges, between which and the outer flanges the

magnet coils are wound as shown at C and C.'

These two cores are bolted together by bars of

soft, wrought-iron, b />, connecting the outer

flanges, forming virtually, when wound, one
magnet, its poles facing each other in the center

where the armature revolves. The pole-pieces

being inclosed within the magnet coils, and the

armature brought into immediate contiguity with

them, there is an increase of magnetic intensity

upon the armature, which is inversely proportional

to this reduction of distance, and .consequently
much greater than if the pole-pieces projected in

the usual manner. The pole- pieces being spheri-

cally concave, concentrate the magnetism of the

field upon the spherical armature by radiation

towards its center. In the latest machines the

mass of iron in the magnet cores is increased by
the addition of iron ribs, not shown in the cut,

radiating from the interior rim of each pole-piece

to the tubular portion of the core. The mag-
nets of the arc-light machines are series-wound
with number 12 insulated copper wire; those of

the incandescent-light machines are compound-
wound, the fine wire of the shunt covering the

tubular part of each core, while the coarse wire

is wound in a peculiar manner close to the pole-

pieces, and separated from the fine wire by the

projecting flanges, hence both circuits excite the

field-magnets, and, being joined at the brushes,

their currents traverse the armature coils.

There are two pairs of brushes which bear on
the commutator in the manner shown in Fig. 32:

these, as shown in the perspective view of the

dynamo, Fig. 33, are attached to a yoke and con-

trolled by a magneto-electric regulator placed in
the circuit, and mounted on the supporting frame
of the dynamo, as shown at the left. By the
operation of this regulator the brushes of each
pair are drawn together or separated, as shown
in Fig. 32, and the current intensity increased
or diminished as required. The rotatation
being in the direction of the external ar-
rows, the position of best action is represented
by the line ;// m', and the direction of the cur-
rent by the internal arrows; consequently when
the brushes occupy positions near this line, as at
P F and P' F', the current intensity is greater than
when they recede from it to the positions //and
/'/.' In the first position the brushes of each pair
being 60 degrees apart, and the length of each
commutator segment being a little less than 120
degrees, the two brushes of one pair always bear
on one segment, while each brush of the opposite

pair bears on a seperate segment; so that two
coils are always in parallel and are in series with
the third coil, as shown. The current intensity, un-
der these conditions, must always be greater than
when the brushes occupy the second position,
the brushes being nearer the line of maximum
intensity, and the time of contact with each seg-
ment in this best position being thus prolonged.
But when they recede to the second position they
are farther removed from the line of maximum
intensity, the time of best action is reduced, and,
six times in each rotation, two opposite brushes
momentarily touch the same segment and are
thus short-circuited. Hence, under these con-
ditions, the current intensity is reduced in

proportion to the distance apart to which each
pair of brushes is separated. When from a re-

duction of resistance in the lamp circuit by the
extinguishing of a lamp or otherwise the intensity

of the current feeding the remaining lamps be-
comes liable to an abnormal increase, this

increase is shunted through a very sensitive elec-

tro-magnet, termed the controller-magnet, con-
nected with the regulator-magnet of the dynamo,
already referred to; the armature of the regula-
tor is attracted, the lever connecting with the

brushes is raised, the brushes separated, and the
current intensity reduced. When, from an in-

crease of resistance in the lamp circuit greater cur-

rent intensity is required, this operation is re-

versed; the brushes drawn closer together, and
the intensity increased; the brushes being so ad-

justed that one commutator segment is out of

connection during each revolution. This system

Fig. 33.

of automatic regulation, variously modified, is

practically the same as that in use in other

dynamos already described.

One striking peculiarity of this dynamo is the

air-blast spark-controller; a mechanical con-

trivance by which air is blown against the brushes

at their points of contact with the commutator,

by which means sparking at these points is sup-

pressed. The box in which the blast is generated

is shown in Fig. 33, just back of the commutator,

and one of the jets just above it.
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Three IVlontlis' Record.

With this number of the Western Electri-

cian we complete the first quarter year of the

paper's existence, ancj we offer it as a striking

example of newspaper enterprise and success.

Three months ago this journal was but an

idea ; to-day its thirteenth weelcly number ap-

pears and bears on its pages indications of its

solid, substantial basis.

A corroboration of the judgment and faith of

the paper's projectors and conductors as to the

need for such a journal in the magnificent field

offered by the west is found in the current num-

ber, and yet the well-nigh instant success of the

paper is remarkable.

During the thirteen weeks of the paper's ex-

istence it has not issued less than a total of

twenty-four pages in any number, and it has

issued as high as thirty-eight pages in one num-

ber. This record has never been excelled by any

weekly electrical paper, young or old, save in a

single instance, and when it is borne in mind that

this record has been made by a paper in the first

quarter year of its existence it may be considered

well-nigh phenomenal. Conclusive proof of the

character of the Western Electrici.a.n and of

the esteem in which it is held by its patrons,

advertisers and subscribers, is shown in this num-

ber and the record of the first thirteen weeks.

In our salutatory we promised to publish a

first-class electrical paper. We have given an

earnest of our intentions in the numbers already

issued. Though besieged by the difficulties that

beset every new enterprise, we have not been dis-

couraged, but have redoubled our efforts to pro-

duce a paper that would be able, newsy, bright,

attractive and handsome. Our rapidly growing

subscription list is evidence that the Western
Electrician is appreciated, but we hope, ere

another quarter has rolled around, to have added

new features, to Jiave enlarged our scope, and to

have presented even more meritorious numbers

than we have already placed in the hands of our

subscribers.

A brief note appeared last week of an instal-

lation of the storage battery in a street car to

supply an incandescent light system. The ap-

plication is novel and interesting, and the results

will be watched with interest.

The evidence and proceedings of the courts
in matters of litigation are at best prosy reading,
but the narrative published in this issue of the

test of the Cushman "talking boxes," near Chi-
cago, a week ago, brings out some extraordinary
features of an unusual experiment, which is suf-

ficiently attractive to call for attention.

Six young German scientists recently fell vic-

tims to their zeal in scientific exploration, in at-

tempting the ascent of the Jungfrau without

guides; one object of the expedition being to

study the subject of lightning discharges, as

shown in their traces upon the cliffs. Their sec-

ond night on the mountain was spent on the

highest peak, in a storm, against which they had

erected a temporary shelter, where various relics

were subsequently found. Descending on the

opposite side, in a fog, in the early morning, tied

together by a rope, they fell from the edge of a

cliff boo feet high, and three daj's later their

bodies were found in the snow below.

The article by Elmer A. Sperry on "protec-

tion of dynamos from lightning," which we print

elsewhere, is on a subject of great practical import-

ance, and will be read with interest. The article

takes rather a wide range, discussing the relative

importance of protection for telegraph and tele-

phone lines. The views on the electric condi-

tions of the earth and atmosphere during

thunder storms, are sound. The reference to

"potential jumping" in the lightning arrester,

strikes us as a little odd. It is easy to see how
an electric charge can pass from one limb to the

other, and the potential thus become equalized,

or changed, and probably this was what was in-

tended.

The advantages of the telephone were .strik-

ingly exemplified in the announcement of the re-

cent decision of the Illinois supreme court, in

the celebrated anarchist case, Sept. 15th. The
various correspondents of the press stood in

breathless expectation awaiting the announce-

ment, and when, on the opening of the court, at

9:20 a. m., the dread decision was given, con-

firming the decree of the lower court, and con-

signing the seven murderous conspirators to the

gallows, and one to the penitentiary, there was a

grand rush down the street for the telegraph office,

every available means of rapid transit being

brought into requisition. What was the chagrin

of the runners, to find, on arrival, that the news
had already gone over the wires, a correspond-

ent of a rival sheet having saved his muscle,

and quietly used the telephone.

The experiments of Dr Tommasi, on multiple

telephony, given in this issue, opens a new and
comparatively untried field, in which a rich har-

vest awaits the successful inventor. Multiple

telegraphy and telephony are both still in the

experimental stage, that of telephony being in its

earliest infancy, while that of telegraphy has little

more than passed the quadruplex stage, the

multiple telegraph, with revolving disk and syn-

chronous movement, though known and used

experimentally for several years past, having

never been sufficiently developed to come into

general practical use. It does not follow, how-
ever, that the telephone must wait for it, though
the difficulties in the way of accomplishment in

the latter case would seem to be greater than

those attending multiple telegraphy, according

to the method proposed by Dr. Tommasi; yet

some other thinking brain may find a shorter

and easier route to the desired goal, where honor
and profit await the victor.

There is a constant public clamor for the

practical as opposed to the theoretical; for ac-

tual cash-producing inventions as opposed to

those still in embryo; for the accomplished re-

sults of the factory as opposed to the preparatory

work of the laboratory. Foundation work is re-

garded with disfavor, and finished structures are

demanded. Elisha Gray, the dreaming scientist,

experimenting with tin pans and wires, is of small

account in public estimation, but Elisha Gray, the

inventor of the telephone, is world-renowned,
Goodyear, with his crucibles and his laboratory,

spending his last dime on chemicals, while his

starving family subsist on charity, is regarded as a

lunatic; but Goodyear's hard-rubber is to-day an
indispensable requisite in electric work, without

which the great achievements of many of the

great electric inventions would have been impos-

sible. But the world forgets all this, and the

poor inventor still treads his thorny path alone,

neglected, despised perhaps, till from the seclu-

sion of his laboratory he comes forth with some
brilliant achievement, and becomes the world-

renowned hero.

The National Telephone association will meet
in convention Monday, the 26th inst., at 11 a. m.,

at the Monongahela house, Pittsburg, Pa. The
convention promises to be very interesting and
the attendance as large as usual.

Quarters for the Western Electrician repre-

sentatives have been secured, and members of

the association are cordially invited to avail

themselves of their conveniences.

Any person reading the description of the

very remarkable tests of the pulsion mechanical

telephone, given in another column, must be im-

pressed with the fact that the wonderful facility

of transmission and reception shown by the tests

militates against the usefulness of the apparatus.

If the message can be heard distinctly, at a dis-

tance of sixty feet, in the open air, by laying a

hat against any part of the line, then all privacy

of transmission is at an end, and bucket shops,

rogues, and detectives can pervert the apparatus

to carry out their own designs. The apparatus

is altogether too good, and verifies the original

objection made against the electric telephone

before its character was understood. The very

fact that the electric telephone requires for its

use a delicate, scientific receiving instrument,

through which the message is audible only to

the recipient, is one of its chief excellencies, and
puts the seal of privacy upon it, which can not be
violated with impunity.

If we are to believe an Austrian paper, the

first lightning-rod was not constructed by Frank-
lin, but by a monk of Seuftenberg, in Bohemia,
named Prohop Diwisch, who installed an appara-

tus the 15th of June, 1754, in the garden of the

curate of Prenditz (Moravia). The apparatus

was composed of a pole surmounted by an iron

rod supporting twelve curved-up branches, and
terminating in as many metallic boxes, filled with

iron ore and closed by a boxwood cover, traversed

by twenty-seven sharp iron points, which plunged
at their base in the ore. All the system was
united to the earth by a large chain. The enemies
of Diwisch, jealous of his success at the court of

Vienna, excited the peasants of the locality

against him, and under the pretext that his light-

ning-rod was the cause of the gieat drought, they

made him take down the lightning-rod which he
had utilized for six years. What is most curious

is the form of this first lightning-rod, which was
of multiple points like the one which M. Melseu
afterward invented.

The most sensitive instrument yet made for

measuring degrees of heat has recently been
exhibited at a soiree of the Royal society by C.

V. Boys, who calls it the radio-micrometer, says

Leisure Hour. As may be imagined, it is an im-

provement upon the thermo-electric pile, an
instrument which, measuring radiant heat by the

electric resistance of metals when their tempera-

ture is raised, first came into popular notice by
being employed to measure the radiant heat of

the moon. By employing the thermo-electric

pile in connection with a galvanometer, Melloni

was able to measure radiant heat to the 1-5000
of an inch. But the radio-micrometer is about

one hundred times more sensitive than the

thermo-electric pile. The most minute incre-

ments of radiant heat are instantly detected by
it. Mr. Boys is able to produce a visible efliect

of heat on a halfpenny held at a distance of more
than 1,100 feet flora an ordinary candle flame.

Prof. Langley's " bolometer " had already sur-

passed the thermo-pile and galvanometer as a

delicate means of detecting heat radiation, but

the radio micrometer, says the inventor, has about

one hundred times the sensitiveness of the bolo-

meter. The one hundred millionth of a degree

of heat is within the range of its powers of detec-

tion. The electric apparatus consists of a mova-
ble circuit of copper, antimony, and bismuth,

hung by a quartz fiber in a strong magnetic field.
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The Theory of Telephone Conductors.

BY DR. V. WIETLISBACH IN ELEKTROTECHNISCHE RUND-

SCHAU.

Part III.

The self-induction of the apparatus switched

into the line is, under ordinary conditions about

— 1. 10° cm = i\V.

For copper wire we have :

q=37-4; ff=66\/^
n

and for iron wire

q=35.6; rt=66o\/—
The relative intensities of partial tones for dif-

ferent numbers of oscillations give us the follow-

ina: values for a=:i :

No. of

Oscillations.
TOO. 500. 1,000 10,000.

Copper
Iron

.0043

.0022

.0044

.0036

.0044

.0032

.0044

.0043

While in the case of copper wire the intensity

varies hardly 2 per cent, for tones having 100 to

i,ooo oscillations a second, it increases 50 per cent,

in the case of iron wire. By increasing the self-

induction p of the apparatus, the influence of the

number of oscillations may be reduced, but the

effectiveness of the sound will be weakened in

like measure.

It is to be recommended, therefore, that for

long lines copper wire be employed, as this ob-

viates the influence of the number of oscillations.

Actual e.xperience agrees with the above result.

According to Vcrkehrszeitiing'^ intelligible speech

over the iron Berlin-Hanover line 340 kms. in

length is difficult, and possible only from espe-

cially equipped stations. On the other hand,

good transmission was achieved over a copper

wire between New York and Chicago, a distance

of 1,500 kms., by Rysselberghe and others, with

ordinary apparatus.

To avoid the mutual induction of single par-

allel wires, air lines are often constructed in

metallic circuits, so that the separate lines con-

sist of two immediately adjacent wires, through

which the current passes intermittently in oppo-

site directions. It is easy to establish absolute

formulas for this arrangement as well. To the

self-induction of the line, which is doubled on

account of the double length of the wire, there

is added the mutual induction of both halves of

the metallic circuit. As the current goes in op-

posite directions in these halves, self-induction

and mutual induction antagonize each other. If

d denotes the distance between both metallic

circuit wires, then the mutual induction is

d 1

Q = 1 r 4 In - + /J
L r

and the entire induction of the wire is repre-

sented as follows :

2I d

p= ,,_)_l [4 In 3 + 2\/ :•- P - 4 In <,.

L r 4 M n r

+ 1

( 4 In

4 ^ n «-'

and the strength of the current

A
V.

P\/x + 1^
cos (2 - nt + (5).

The relative intensities for different numbers
of oscillations are represented for a line of 300
kms. in length under the above conditions, by the
following table :

No. OF
Oscilla-
tions.

100 500 1,000 10,000

Copper
Iron _

.00381

.0024
.00407

•°°53

.00415

.0071

.00430
.0030

A metallic circuit of iron wire is thus much worse
than a single circuit. According to the reports

of Preece mentioned above intelligible speech
over the iron metallic circuit London—Liverpool
was possible only through a distance of 160 kms.
while over the copper metallic circuit Paris

—

Brussels (200 kms.) New York—Boston (600
kms.) intelligible speech is comparatively very
easy.

Generally every line has capacity as well as self-

induction and the results obtained above are in-

fluenced by them. In this case too, we can by
calculation make appro.xiraate estimates. If the

influence of capacity is predominant, we can use

formula I into which we must introduce for re-

sistance the numerator of formula III. If, con-
versely, self-induction is predominant we make
use of formula III and introduce for self-induc-

tion the value

P—
nC)2

Such calculations must be made with the

greatest care because in them two factors, self-in-

duction and capacity, are compared with each

other, and their action is fundamentally different.

Self-induction propagates itself with the rapidity

of light over the entire line, and the current

variations which it causes, make themselves

perceptible at the same moment at all points of

the line, and the strength of the current is for

this reason the same, at the same moment, over

the entire line. Capacity on the other hand acts

only at those points of the line at which the nec-

essary conditions are found.

The current variations caused by it do not pro-

pagate themselves over the line, but remain
limited to a particular point. For this reason the

strength of the current will not have the same
value at all points of the line, but can have very

different values at the same moment, according

to the distribution of the capacity over different

parts of the wire.

Since capacity strengthens deep tones and self-

induction weakens them, a line can be established

by a combination of the two in which mutilation

is largely obviated. Over such a line tone color will

remain unchanged, and only a uniform weaken-
ing of all waves is manifest. An aerial line con-

sisting of copper, seems to fulfil this condition

almost entirely. This shows that it is reasonable

to fix the distance over which transmission is

possible by the product CW only for cables with

large capacity. For other lines in which self-in-

duction plays a part, this factor loses its import-

ance entirely. The essential thing to know is,

the change in the strength of the current, when
the number of oscillations varies, that is, the

value

VL

7 Jan., '87, p. 37; also Arthiviti. Post u. Teleffrap/i.

This value cannot go beyond a certain limit of

n which depends on the range of the speaking
voice somewhere between n=:ioo and i,ooo.

In my investigations of telephone cables, I

conclude that this value must remain smaller

than .02. When this limit becomes known, cal-

culation will easily determine to what distance a

line will permit good transmission. As the ac-

tion of capacity and of self-induction compensate
each other up to a certain point, for that reason

the influence of capacity as well as of self-induc-

tion separately may be larger in a mixed circuit

than in a simple circuit. If we determine values

of capacity and of self-induction derived from
the same source, and permitting good transmis-

sion, and construct a curve with them as co-

ordinates, this curve will be nearly elliptical in

form.

The experiments which have been made with

so-called artificial cables in conversation over

submarine cables, show that it is not sufficient to

combine a certain resistance and a certain capa-

city to obtain a certain effect, but that the dis-

tribution of these electrical properties over the

cable plays a very important part. Similarly the

distribution of capacity, of self-induction and re-

sistance will exert a very important influence in

establishing the precise theory of telephone

lines, and these influences are to be taken into

consideration; but the simplest conditions always

afford the most favorable circumstances for ac-

tual use.

The principal results of investigations hitherto

can be comprehended in this, that the most com-
plete circuit is a simple aerial copper wire; the
worst a simple cable wire with large capacity or

a metallic circuit of iron wire. For practical use
a metallic circuit of copper combines the greatest

advantages. Transmission through this is al-

most as perfect as through a simple copper wire

and the cables which may be necessary can be
introduced for a considerable distance. Thus
there is a metallic circuit between New York and
Philadelphia of 150 kms. of bare copper wire
and 10 kms. of cable, and communication over
this line is as easily carried on as between tele-

phone stations in the cities themselves. Beside
the possibility of introducing cables into the cir-

cuit, another important consideration advocates
the introduction of metallic circuits, and this is

the fact that induction disturbances from foreign

electrical sources are almost entirely obviated.

Of course, a metallic circuit of copper wire is the

most costly line, and experience must show
whether construction and maintenance costs are

in accord with actual benefits derived from such
plants, and this is the more so because only by
the most excellent insulators and the most pains-

taking care can the insulation be kept at the

height which telephony requires for long lines,

and the maintenance of insulation is at present

the most difficult problem in long distance tele-

phony. The insulation of telegraph lines shows
itself to be insufficient in damp weather for tele-

phone purposes.

If in time a general need of long distance

telephone lines should assert itself, then a system
of this kind could be used only if the stations of

the separate subscribers who are to be connected
with each other be especially adapted to these

circuits. To make use of metallic circuits with

plants as established, the metallic circuits are at

pi'esent occasionally connected with the simple

subscriber's circuit by a transmitter or translator,

but as transmission is always combined with
mutilation and considerable weakening, this as-

sistance must be thrown out when it is desired

to overcome long distances.

In this case the connection of telephone sta-

tions with exchanges must be effected by two
wires, and the apparatuses must be actuated.to

a resonance which is greater in proportion to the

greater distance. Evidently such a reconstruc-

tion is unnecessary for subscribers who desire to

converse only in the center of the city. The
question comes up whether all subsciibers' sta-

tions should be reconstructed as above, or only

those to be used on the long lines. If a system
is principally aerial, it will hardly be possible to

bring two wires to every telephone, as roofs and
poles would be too heavily loaded. Only the

subscribers who especially desired it would be
supplied with such a line. This is the present

method in America, especially in New York and
Philadelphia, and as far as the apparatus is con-

cerned, is used by the German Postal depart-

ment for the systems introduced into the circuit

Berlin-Hanover.
In large stations, on the other hand, in which

the preponderating part of the plant consists of

cables, it is to be recommended that every station

be in a metallic circuit. We gain two great ad-

vantages by this ; in the first place the plant be-

comes a unit, especially at the central station,

and then, as we have seen, transmission through
the cables in metallic circuits is decidedly better

than through simple cable wires. The cost of a

plant for a simple wire, free fi'om induction,

and a metallic circuit is, moreover, about the

same. There are, at present, such systems
in Paris, Ostend, Newcastle on-Tyne and
Brescia.

The value of switching in metallic circuits is

not so apparent in these separate systems, as

the chief advantage consists in the ease with

which conversation is carried on over long

distances.

It is probable that several years will pass be-

fore this system has come into general use and
will be the rule in all large telephone plants ; but
a rational development of long distance tele-

phony will be possible only on this basis, and ex-

perience must decide to what extent such estab-

lishments will satisfy an actual need which the

telegraph does not satisfy.

(Concluded^
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Multiplex Telephony.

Dr. Tommasi, writing in tlie MonUettr Indns-

Irid, describes a raetliod of utilizing a single wire

for the simultaneous transmission of a consider-

able number of telephonic conversations between

distant exchanges. The method is based upon the

phenomenon of the persistence of the sensation

of sound—analogous to the well known per-

sistence of the sensation of light upon the, retina.

That an effect of this character does exist is

evident from the fact that we hear musical tones

of above 16—double— vibrations per minute as a

continuous sound, and not as a succession of

waves such as really exist in the atmosphere. Dr.

Tommasi, therefore, proposes to make use of the

principle employed in multiplex telegraphy and

to cause rotating cylinders to make successive

contacts between the several lines which are to

be joined, each contact recurring in less than

one thirty-second of a second. The cylinder

must, therefore, rotate at a rate of about 2,000

revolutions per minute. It is further necessary

that at the opposite end of the single line wire a

similar cylinder be maintained in absolutely

synchronous rotation, so that the two cylinders

shall always connect the same lines at the same
moment. Dr. Tommasi suggests that the first

cylinder should be driven by a small electro-mo-

tor, and that the synchronism of the second
should be maintained "by one of the well-known
methods." It is doubtful whether there is any
known method by which this can be done other

than Delany's adaption of LaTour's "phonic
wheel." In this case, as Dr. Tommassi points

out, it will be necessary to run a separate circuit

for the performance of this regulation. It must
be admitted that the method does not appear
very promising, because the make and break of

the circuit at the rate of thirty-two times a sec-

ond will itself give rise to such a noise that we
can hardly expect that conversation can be con-
ducted with any degree of comfort, even if it is

possible at all. This difficulty seems to us a

very grave one ; if, however, it can be overcome
we should be inclined to anticipate an important
future for Dr. Tommasi's device. Only last

week we mentioned that there are now twenty-

five telephonic circuits in use between New York
and Philadelphia, and it is obvious that any
method which promises to do the same work
with only two circuits is decidedly worth consid-

eration. In the North of England, again, there

are several trunk lines upon which—although
neither so long nor so heavily wired as the

Philadelphia route—the profits are yet nearly all

swallowed up in the cost of maintenance. So
that here again a reduction in the wire mileage
would probably afford perceptible relief. We
may add that Dr. Tommasi hopes to find that

in practice it may be possible to work at a lower
number of revolutions of the cylinder, because it

may turn out that the diaphragm of the receiver

has, by reason of its elasticity, a tendency to

perform a larger number of vibrations than that
due to the actual impulses of the magnet.

—

London Electrician.

Transmission of Energy.

It has recently been shown by a writer in the
French journal La Genie Civil, that the efficiency

of transmission by compressed air cannot exceed

45 per cent, for distances of about a quarter of a
mile, while beyond this it is still less, and that

the system is necessarily dearer than transmission
by water pressure, except for distances exceeding
about three miles. The calculation is based
upon a total transmission of 100 horse-power.
Now (quoting from the same writer) let us com-
pare each of these methods with the cost of
transmission by electricity and with wire ropes.

The result is shown in the following table, where
the original source of power is (i) steam, (2)
turbines:

System em- 330 1,640 3,280 1C,4U0 33,810 65,620
ployed. Feet. Feet. Feet. Feet. Feet. Feet.

d. d. d. d. d. d.
Electricity 1.80 1.84 1,94 2,27 2,84 4,61
Water pressure 2.27 2..^(J 2,61 4.03 5,79 9,57
ConiprcBaed air 3.17 3.33 3.33 4.05 5,25 6,39

1,58

0,53

12,68

1,15Electricity 0.40 0.48 0,62 0.68
Water prcsgure 0.47 0,65 0,62 1.33 2,23 3.54
Compressed air 0.77 0,80 0,84 1 21 1 86 3,36
Eopes 0. 0.27 0.30 0,80 1,42 3,39

Hydrau-
lic.

It will be seen that for loo horse-power com-
pressed air is absolutely the most expensive
method in all cases. For distances less than

16,400 feet wire ropes are at first cheaper, while

be3'ond such distance electricity comes rapidly

and unmistakably to the front. But immediately
we contemplate not merely the transmission but
also the distribution of energy, ropes are alto-

gether out of the question, and can not for a

moment compete with electricity for convenience
and ease of handling. Relative calculations of

this general nature do not, of course, pretend to

anything more than an approximate degree of

accuracy; but it may be stated that similar cal-

culations by independent authorities have invari-

ably given results of the same general character.

(See, for instance, the valuable tables in Kapp's
''Electrical Transmission of Energy.")

—

Lojidon

Electrician.

Shocks from Alternate and Direct Cur-
rents.

To the Editor of ^YSVY.v.-^ Electrician:
In your issue of September loth, I find reproduced an

article read before the Chicago Electrif club by Mr. C. C.

Haskins, in which he criticises some statements made by
me at the meeting of the Electric Light association in

Boston. He remarks that there did not seem to be any
very lively discussion, " but rather tacit submission to the

statement." I do not know whether Mr. Haskins was pres-

ent at Boston or not, but I can assure him that I had to

answer questions enough after the meeting, and none of

the men who w^ere actually handUng electric light currents

seemed to think any part wanting in the story, and had
Mr. Haskins asked myself direct without rushing into print,

he might have found that there was no " other wire " to

produce or modify the effect described.

Perhaps Mr. Haskins is not aware that in the induction

system, of which I was speaking, we run an alternate cur-

rent of 1,000 volts constant potential, and that all of our
converters are connected in multiple arc across the two
main wires, and that as one of these wires was grounded
and the man stood on the wet ground and took hold of the

other wire, he would get through his body i,ooo volts or

less, according to the condition of the ground and the na-

ture of his contact witii it. If he does not believe this, I

shall be very happy to permit him to try it on our circuits

any time that he wishes.

He says that he finds the " matter of induced, of sec-

ondary, of alternate currents," is very little understood. I

fully agree with him. If he will read the proceedings care-

fully, he will find that I gave as a possible reason for the

shock from the alternate current on our system not being
so severe as that from the direct of the same potential, the

fact that we had very little wire on the armature to create

the self-induced extra current, and the field magnets being
separately excited there was no field discharge into the line.

One point which Mr. Haskins makes with regard to the

grounding of the secondary wire for the purpose of avoid-

ing shock is well taken. I said nothing about this at the

meeting, not thinking it worth while, as I am sure that no
man practically in charge of an electric lighting station

will ever resort to so utterly foolish and dangerous an expe-

dient to cover up what is after all simply bad workman-
ship—faulty insulation—whether in line, or dynamo, or

converter.

As Mr. Haskins wishes to know " full particulars " as to

the shocks that I have received, and of which I spoke at

Boston, I will give them to him, and he can repeat the ex-

periments whenever he Hkes and compare results.

Let liim take a 30 light Brush machine, running with a

full load of lamps, take hold of the bare wire in one hand
and a brass coupling in the other, and pull them apart.

(I did this, of course not knowing that the current was on
the wire.) Result: A couple of burns on the hands, a knock
down off a step-ladder, and blue spots and general stiffness

and soreness in both arms and across the chest for a week
afterward.

Secondly, let him stand with wet feet on the wire run-

ning from the negative terminal of a Thomson-Houston
2o-light machine, and hold on to the positive terminal

while somebody else—with the idea of releasing him

—

opens the line. Result: Burnt hands and blistered feet.

Thirdly, let him come into one of our alternate current

stations where the bars of the switch-board are of bare
copper about one foot apart, with a difference of potential

between them of 1,000 volts, and let him, while coupling
in a new circuit, place one hand on each bar. Result: Two
little burns, about the size of pin heads, on each hand.

After these experiments he will be in a position to criti-

cise.

Mr. Haskins showed in one of his experiments that he
got a spark and a shock from the extra current from a mag-
net with six LeClanch^ cells. It he will call at our station

in Pittsburgh, I should be happy to show him the break-

ing of an alternate current of 65 amperes at 1,000 volts

{the full current of one of our 1,300 light dynamos), with

no more spark than would be seen in the breaking of a

direct current of 2 amperes at 100 volts, and in about three

weeks I expect to be able to show him 130 amperes at 1,000

volts (or 2,500 lights) broken with no greater spark.

Mr. Haskins does not seem to have at all understood the

purport of my remarks, which was not that the 1,000 volt

alternate current is harmless, but that the 1,000 volt alter-

nate current is very much less dangerous than tiie 1,000
volt direct current, and I would call his attention to the fact

his spark and shock from the six cells of battery and mag-
net is a direct current, and not an alternate current, and
not an alternate current, and may easily be of many hun-
dred volts.

If we live on natural gas in Pittsburgh, a good deal of

my experience was gotten in conservative Philadelphia.

While not a Pittsburgh'er, I am proud to think that Pitts-

burgh has produced a few things in the electric light line

which would make Mr. Haskins open his eyes if he would
examine into them.

I am sorry to take up so much of your valuable space,

but my remarks were made in the hope that they might be
of benefit to those who, like myself, are placed in charge of

electric light plants, and I do not wish to let any light and
airy criticism interfere with any possible good that I can
do for my fellow laborers. I give entirely the practical side

of the question, and leave the scientific explanation to

those who have made a special study of the subject. I

know the results, and spoke of what I know, and nothing
more. T. Carpenter Smith.

Pittsburgh, Pa.. Sept. 13 1SS7.

CORRESPONDENCE.
Eastern Electrical Comment.

New York, Sept. 17.—The legislative investi-

gation into the telephonic affairs of the state,

began this week at Troy. Its object is to ascer-

tain whether the profits are sufficient to warrant
a reduction of telephone rentals to three or four

dollars per month, as was proposed by a bill in-

troduced in the legislature last session. The
affairs of the Commercial Telephone company
doing business at Albany and Troy were first ex-

amined, and the officers, according to reports,

represented a very satisfactory condition of the

finances. With a capital of ^50,000, and a plant

costing $100,000, the company managed to pay
a dividend of 44 per cent, last year. The com-
mittee went from Troy to Rochester.

It is hardly to be expected that any statement
regarding negotiations for the purchase of the

Baltimore and Ohio lines by the AVestern Union"
Telegraph company can be accepted as a fact

President Bates has been reported as saying that

a syndicate stood ready to take hold of all the

competing lines, and thus prevent their absorp-

tion by the Western Union company. This ap-

pears very probable, provided a sufficient cash

payment could be made to satisfy the present

owners of the Baltimore and Ohio property.

Judging from the sale of the express business,

the matter of sentiment will not stand in the way
of getting the largest possible price for the lines

from whomsoever can produce the requisite

amount of money.
The curiosity which was expressed as to the

reasons for the resignation of Major John Powell

from the management of the Brush-Swan com-
pany, of New England, has been partially satis-

fied by his bringing suit against that corporation

and the parent company at Cleveland for $r,000,-

000. Other gentlemen are associated with him
in the suit, which is based on the claim that

Powell and others have paid a considerable

amount of money for certain rights and privi-

leges in the use of appliances supposed to be
controlled by the Brush company. Their money
is invested without any prospect of returns, and
suit is brought for recovery of the same.

The suit of William McMahon against Maurice
B. Flynn, to obtain $250,000 stock in the Sub-

way company, is likely to be settled by a com-
promise. Mr. McMahon was a "promoter" in

the scheme in whicli he engaged to enlist certain

capitalists, and claimed to have been promised
the amount of stock for which he sued. At the

last hearing an adjournment was taken until

October 15th, but if the negotiations now on foot

succeed, the case will doubtless be discontinued

at that time.

There is a brisk electrical conflict at Elizabeth,

N. J., in both the lighting and railway fields.

The Schuyler company has been giving a very

satisfactory arc lighting service for nearly two
years, but since last February, the smaller city of

Plainfield, which is in some respects a rival town,

has been indulging in the luxury of incandescent

lights supplied from the Westinghouse system.

Henry W. Pope, formerly president of the Eliza-

beth Schuyler company, has endeavored to

arrange for the introduction of the AVestinghouse

in combination with the Schuyler arc system.

Being unsuccessful, however, he has organized a

new Westinghouse company, applied to the council

for a franchise, resigned the presidency of the old

company, and started the conflict Melville

Egglestone was elected his successor in the

Schuyler company, and is vigorously opposing

the new-comer on the ground that the existing
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company intends to introduce the very best in-

candescent system which can be obtained, and

there is not room for two companies to earn a

living. Both parties liave appeared before the

council committee and each offers similar in-

ducements in the way of free lighting, provided

the council will decide in its favor. The prospect

appears to have been sufficiently realistic to the

gas company to cause a reduction in the price of

gas from $2.50 to §1.75 per 1,000 feet after the

ist of October.

The street railway question came up before

the council Wednesday night. The opponents of

the electric railway were on hand to denounce it as

a failure, while Mr. Mailloux has been brought

over from New York to prove that by the storage

battery system success was assured. There have

been a sufficient number of failures, and also of

successful lines, to furnish the necessary argu-

ment for either side of the question. The sub-

ject is one of great interest, and it is to be brought

up again ne.xt week by the American Institute of

Electrical Engineers, at their first dinner and
meetingof the season, September 20th. Anthony
Reckenzaun, of England will read a paper on
" electric street cars, with special reference to

methods of gearing." At a former meeting the

subject was successfully handled, there being

present Messrs. Julien, VanDepoele and Field,

together with Mr. Mansfield representing at that,

time the Daft company. Mr. Reckenzaun is

thoroughly versed in the subject he has chosen,

and the meeting will no doubt be of unusual

interest.

The Erie railway recently introduced a block

system on its main line through New Jersey, As
is too frequently the case, the signals are said to

have been placed in many instances in the hands of

men who were already overJoaded with numerous
duties, and the consequence was that trains were

blocked so effectually that few of them arrived

at Jersey City on time. So much trouble was
caused that the system, or more properly lack of

system was abandoned, temporarily at least, until

some plan can be devised of operating it more
satisfactorily.

The growth of business has had a good effect

on Western Union finances, and the resumption

of dividends is announced for October 15th.

As the company is now expending considerable

money for reconstruction, its condition appears

to be quite satisfactory. Edwin Gould has been
elected a director in place of George D. Morgan,
and Sidney Shepherd in place of Henry B.

Hyde. P.

New York Notes.

New York, Sept. 17.—Since the news was
first received of the Chinese concession, the pa-

pers here have been looking up the records of

the men who are interested in it. They claim

that the Count Mitkiewicz is a man well known
to the New York police, and has an unsavory

reputation. Philadelphia papers impute envy as

the cause of all the unpleasant stories that are

alleged by New York papers to be true about
the count, and so he is a much discussed man at

present. A Philadelphia correspondent sends
some interesting facts about Wharton Barker,

the leading member of the syndicate. He is of

Quaker descent, and first came into prominence
as representing the Russian government in

managing the building at Cramp's ship yard of

some Russian ships. Barker being the Philadel-

phia agent of Russia's bankers. He soon after

formed a plan for developing the mineral re-

sources of Russia, and organized an American
syndicate for that purpose. A committee headed
by Wayne MacVeagh visited Russia, submitted
their plans, demanded all sorts of grants and
monopolies from the government and never re-

ceived any reply. So the syndicate came to an
end, and Barker was talked about to his heart's

content. At the time of the Chicago convention
that nominated Garfield, Barker claimed that it

was his influence that brought about the nomina-
tion, and made his demands on Garfield accord-
ingly. Coming down to the time of the con-
cession, it is said that the plan had long ago
been worked out by Count Mitkiewicz and
another man who had both been for some time
connected with the Chinese embassy in Washing-
ton, and who were trying to find means to

restore their shattered purses and reputations.

Barker was just the man for them, and with his

head as usual in the clouds, he looked right over
their past, and sent them off to China to go
through the form of a contract, which had really

been in their keeping for months, and was
hawked about among various promoters at home
and abroad until it was taken by Barker. This
is the story as told, and is given for what it is

worth.

Philadelphia has been celebrating another
centennial this week, and the city has been
thronged with visitors. On Thursday there was
an imposing historical parade, illustrating the

advancement of the industrial arts and sciences
during the past century. A fine display could
have been made of the progress shown in the

electrical field during that period, but according
to reports, advantage does not seem to have been
taken of the opportunity, for the electrical dis-

play was quite meager.
At the meeting of the Electric club on Thurs-

day evening, the topic was "induction tele-

graphy to and from bodies in motion," on which
a paper was read by Charles A. Cheever, of this

city.

The exhibition of the American institute this

fall, promises to be one of the most interesting

and successful in the history-of the society. For
the electrical exhibition over 18,000 square feet

of floor space has been allotted. More than
twenty-five of the leading electrical companies,
representing all branches of electrical industry,

will have exhibits, and in addition there will be
a loan exhibition of relics, and historical appara-
tus.

E. M. Barton, president of the Western Elec-

tric company, has been in town this week. S.

From the Pacific Slope.

San Francisco Sept. 12.—A franchise has
been granted by the Napa council to a company
to run an electric railway in that city. Work is

being pushed on this road along Main street and
to the insane asylum.

Napa was lighted on the 9th by the Heisler

incandescent system.

The electric railway company of Oakland has
completed the construction of a road-bed and
plant on New Broadway. The station is equipped
with one 30 horse power dynamo, and each of

the cars has an eight horse power motor.

One mile of track has been laid. It is proposed
to extend the line southward to Fourteenth
street. So far everything works satisfactorily.

Keith motors are used.

The steamer City of Pekin, running to Yoka-
hama and China, is having an Edison plant, with

an Armington & Sims engine, put in by the Elec-

tric Development company.
The steamer Umatilla is being overhauled.

The California Electric works have contracted

to put in an Edison plant and annunciators.

The steamer runs from San Francisco to Seattle

and Victoria, B. C. An Ide engine to be used.

Palmers & Rays, printers and machinists are

having an Edison plant put in.

The Seattle Gas & Electric Light company at

Seattle, W. T., are enlarging their electric light

station and have ordered more American dyna-

mos and another Ball engine.

Mr. Waterhouse, of the Waterhouse sj'stem,

has made his appearance on this coast, after an
absence of eight years. He was formerly a

Californian.

During a thunder storm on the nth inst., at

Spokane Falls, five persons were severely shocked

by the house in which they were sheltered being

struck by lightning.

The city council of San Jose have granted J.

B. Randall and others a franchise for an electric

road. A road will be built along Market street

to Basset, thence to First and along First street

to the northern city limits. The contractors

have filed a bond of $10,000 for the faithful per-

formance of the contract.

The horse racing at Grass Valley by night, by
the aid of forty arc lights, on a half-mile track,

proved satisfactory to the spectators, who came
from Nevada, Placer and Sierra counties.

A new Canadian steamer is being built by the

Union Iron works. It is to have electric calls,

and will be lighted by an Edison plant.

The Sperry flouring mills at Stockton are be-

ing wired for incandescent and arc lights.

George R. Longdon, constructing engineer and
electrician for the Indianapolis Jenney Co., on
the Pacific Coast, will leave on the iSth for

Southern California to reside permanently. His
company has large interests in that section of the
state to be looked after. Mr. Longdon will go as

far as San Diego, to examine that station and
thence to San Bernardino and Riverside.

Long distance incandescent systems are in de-

mand on this coast. Gas is selling at $5 a 1,000
feet in some sections of this coast, while water
power can be got comparatively for a song. S.

Cincinnati Chat.

Cincinnati, Sept. 17, 1887. — A. G. Smith
has displayed from the block opposite the gov-
ernment building a new departure in the way of

advertising. It consists of a magic lantern con-
nected with the electric lighting station, in which
he uses a very strong electric light to throw the
pictures and advertisements on a canvas twenty-
four feet square. The views he gives from all over
this and foreign countries are interesting enough
to hold a crowd of spectators every evening.
Among the many who have taken advantage
of this advertising scheme are the different

electric light companies of this city.

The fact that the city council are trying to

compel the telegraph and telephone companies
to put their wire underground has not discour-

aged the latter company in the least, as can be
seen all over the city by the neat appearance of

their poles, since receiving a good coat of paint.

The matter will probably develop a strong fight

this winter, as the city solicitor has decided it

will have to go before the legislature and become
a law before it can be accomplished.

It is now a fixed fact that John Kilgour, presi-

dent of the Consolidated street railway has been
seeking more roads to conquer. He has control

of the White Line street railway at Dayton, O.,

and has contracted with the VanDepoele Mnfg.
Co. to equip the road with their system. It is to

be hoped, if this proves a success financially,

that President Kilgour will not rest until he has

electricity on all the roads belonging to the "Con-
solidated."

The Queen City Electric Co. will be ready in

a short time to take their share of the trade in

electrical supplies. They are very pleasantly

located at the corner of Second and Plum streets.

The Bottled Lightning Co., corner of Sixth

and Main streets, are still trying to convince the

people that their battery by that name is not

nearly as dangerous as the name implies. They
report business on the increase.

^

C. H. Billings, electrician, has been awarded
the contract of fitting out the New Chamber
of Commerce building with the electric apparatus.

This will be one of the finest buildings in the

city; it stands on the corner of Fourth and Vine
streets, and can not help but attract attention.

M.

THE ELECTRIC LIGHT.
Articles incorporating the Cicero AVater, Gas

and Electric Light company, to operate at Oak
Park, III, have been filed. The capital stock is

returned at §65,000, and E. S. Conway, O. W.
Herrick and W. M. Luff are named as the incor-

porators. Oak Park is in Cicero township. Cook
county. 111.

A special meeting of the directors of the West
Side union depot at Chicago was held the 17th

and arrangements perfected for illuminating the

depot with electric lights.

The six towers of the electric lighting system

of Mobile, Ala, were lighted up and tested Sep-

tember nth by the Progress company and found

to be entirely satisfactory.

Parsons, Kan., has agreed to take six street

lights of the local electric light company at $96
per year each.

The city council of Columbus, Ga., has adver-

tised for bids for electric lighting.

The Meriden, Conn., Gas company and
the Meriden Electric Light company joined

forces on the ist inst. The capital stock

was adjusted at $250,000, and George R. Curtis,

formerly president of the gas company, was
elected president of the combined new compa-

nies.
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For arc lamps in the municipality of Salzbourg,

the following tariff has been arranged, based

upon the hour as a unit of time: 400 to 500

candles, s.Ssd.; 600 to 700 candles, 4.27d ; 800

to 900 candles, 5.7d.; 1,400 to 1,600 candles,

7.13d. Arc lamps are supplied only in pairs, or

a single lamp is charged as for two. Carbons, if

furnished by the company, are charged extra

.66d. to i.4d. per lamp per hour.

Subscriptions for 150 electric lights have been

made in Holton, Kan., and the dynamos and other

apparatus have been ordered by the company.

Bowersock's electric light plant at Lawrence,

Kan., will be run by water power.

The officers of the Independence, Mo., Elec-

tric Light company are: A. W. Jones, president;

Charles Gudgell, vice president; I. N. Rogers,

treasurer; William L. McCoy, secretary; e.xec-

utive committee, Charles Gudgell, W. A. Cun-
ningham, William Bryant, with the present ex-

officio chairman.

The electric lights at Wellington, Kan., which
have heretofore been paid for by private sub-

scriptions, have been shut off, the city refusing to

pay for them.

The new electric light plant at Red Cloud,

Neb., was put in operation for the first time Sep-
tember 3d. Forty 2,000 candle lights illumi-

nated the principal streets and business houses.

William Hart, an engineer of New York, one
evening not long ago, noticed that one of the

electric lights above the boiler had been burned
out, and he climbed on the boiler to place a new
globe in the lamp. He used a pair of pliers to

disconnect the globe. At'that time the dynamo
was going at full speed. The insulating cover of

the wire had been cut through, and as the pliers

closed on the wire Hart received a shock that

knocked him senseless. He fell backward on the

boiler and lay there writhing in convulsions,

until a small boy who happened to be in the en-

gine-room called in men from Elizabeth street.

They dragged him off the hot boiler, and police-

man Seller ran to the Mulberry street police sta-

tion to summon an ambulance. The surgeon
from St. Vincent hospital worked over Hart for

nearly an hour before the engineer became con-
scious. Before that it required the strength of

• several men to hold him at times, so violent were
the convulsions that racked his body. When
Hart was able to talk he said he felt as if a mill-

ion needles were sticking into him at the moment
of getting the shock. He refused to go to the

hospital, but after the ambulance went away he
was attacked again by convulsions that lasted

over an hour. Hart had been shocked less vio-

lently on three previous occasions.

A French commission charged to investigate

and report on the best means for preventing
theater fires has recently published its report.

The use of open flames on the stage, it states, is

to be avoided; the stage decorations should be
rendered incombustible by some of the well-

known chemical processes; the theater should be
lighted throughout by the incandescent electric

light; the stage should be divided from the audi-
torium by a substantial wall and an iron curtain;

and openings should be provided in the roof over
the stage for the escape of hot gases. A recom-
mendation is also made that the corridors and
staircases should increase in width from the top
to the bottom of the building, so as to provide
room for the addition of crowds at every lower
story in case of a general flight of spectators.

THE ELECTRIC MOTOR.
A London company has ordered 300 cars to

be run by electricity instead of horse power.

Si.^ thousand feet of electric track are used in

a Lykens Valley coal mine. The weight of the
train is fifty-six tons.

A great many small machines are being run by
electricity in Galveston.

The Electric Traction Syndicate, limited, an
English company, recently made some successful
tests of running horse cars by storage batteries.

The trials wei'e made on a line, 4% miles long,

with some sharp curves and grades, at an aver-
age speed of iT^ miles per hour. The car was a
small one, and carried 80 cells of 41 pounds each,
or 3,380 pounds in all. The motor and frame

weighed 2,240 pounds or as much as the car. The
motor only—of Immisch make weighed 560
pounds. It ran at 1,000 revolutions with a current

of 160 volts or 2 volts per cell and 40 amperes.
The speed was geared down i to 10 by two
chains and a countershaft. The chains had steel

links united by cast steel distance pieces. The
driving gear included two switches and a revers-

ing lever. The first switch turned the entire

current on, while the second altered the grouping
of the cells from 80 in series to 40 in series, ac-

cording as much or little power was required.

The contract has been let by the Edison Sault

Ste. Marie Power & Light company for the build-

ing of a water power canal alongside the rapids

of the St Mary River. The canal will be about
2,000 feet long and 50 feet wide at present. It

will be widened as the demand requires. The
power from this canal will be used to propel the

street cars and run elevators, printing presses,

electric lights, etc.

At Pullman, 111., there is now being built an
electric locomotive which will be equipped with a
motor of the Van Depoele Electric Manufg. Go's

make, and which will be used to handle freight

on the Derby Horse railroad between Birming-
ham and Ansonia, Conn. J. B. Wallace, presi-

dent of the Electrical Supply company, is also

president of the Derby Horse railroad company.
The motor will be geared to the driving wheels
of the locomotive, and in this respect will differ

from the usual method, which is to transmit the

motion of the motor to the driving wheels by means
of a chain belt over sprocket-wheels.

St. Catherines, Ont., put its electric street rail-

way in operation this week. The line is equipped
with ten 15 horse power motors.

The Capital city street railway of Montgomery
Ala., in addition to running its cars by electric

motors and lighting its lines by the electric light,

will provide motors for small powers.

In a coal mine near Normanton, England, the

motive power for pumping water to the surface

was furnished by compressed air, but on account
of the low efficiency electric motors were substi-

tuted.

THE TELEPHONE.
The Kansas City Telephone exchange is in

straits—of having more orders than it can fill.

Throughout the year the continued growth of

the business of this exchange has been amazing,

A Baltimore dispatch dated the 17th says that

a suit, which it is believed is intended to shut off

Count Mitkiewicz's Chinese telephone scheme,
has been entered by the American Bell Tele-
phone company in the United States circuit

court of this city against AVilliam E. Turnbull,
the inventor of the long-distance telephone. The
judge of court upon the bill in equity filed by
the Bell company to-day signed an order provid-

ing that until the hearing of the motion the de-
fendant is restrained from directly or indirectly

making, using or furnishing to others for use any
electric speaking telephones or telephonic appa-
ratus whatever, embracing and embodying the
inventions and improvements, or any material

parts thereof, claimed in the letters patent of

the complainant corporation granted to Bell.

November ist is fixed for the hearing.

A clever swindle has been perpetrated on the
Palace hotel and the Burnet house of Cincinnati.
Telephone messages, osteflsibly from regular
boarders at the hotels, were received, directing
the clerks to pay for packages addressed to the
boarders, which, it was said, would be sent to

the hotels. The swindler told the clerk of the
Palace hotel that Fred Kinsinger was talking to

him, and at the Burnet house the name of Fred
Weir was used. The package addressed to Mr.
Kinsinger was accompanied by a bill for $52 and
that sent Mr. Weir by a bill for $54. The money
was paid in both instances. An unsuccessful at-

tempt was made to swindle the Gibson house in

the same way.

The system of telephones in use in Greens-
burg, Ind., has changed hands, Oscar Hand, of
ShelbyviUe, now being proprietor. John Forsyth,
of the former place, has been made superintend-
ent of the business in Greensburg, and will de-
vote himself to the interests of his patrons.

Michael H. McGovern of Chicago has began
suit against the Chicago Telephone company and
the Western Union Telegraph companj'. Mc-
Govern is a fireman and he alleges that at a

recent fire he was working in the ruins with about
twenty comrades endeavoring to dig out a man
who was terribly injured, when a part of the roof

became detached 'by the working of the cables of

the defendant companies in the hands of some
telegraph men who were trying to cut or loosen

them. They had been previously ordered off by
both police and firemen, according to the plain-

tiff, but had crept back again. The falling roof

struck McGovern in the back, cutting him deeply
and injuring him for life.

The Lancashire & Cheshire Telephonic Ex-
change company, limited, of Manchester, Eng.,

at the close of the year ending June 30th last,

show a balance to the credit of the net revenue
account of ^14,212.

The Cushman telephone system at Elkhart,

Ind., was put in running order the early part of

this week with 75 subscribers. At Findlay, O.,

there are 65 subscribers ; at Wahpeton, D. T.,

60 subscribers, and at La Porte, Ind., 49 sub-

scribers.

The mechanical telephone which we briefly al-

luded to in a recent issue, is known as the pul-

sion telephone, and is the invention of Jerome
Prince and Lemuel Mellett, of Milford. Mass.
It is operated without electricity by a very
ingenious transmitter, and a number 18, taut

copper wire. Experiments on a line 1,600 feet

long, with a hat as a receiver, gave the very best

results, which were not in the least affected by
external contacts with the line wire ; conversa-

tion being distinctly heard in the open air, out
of doors, at a distance of one-third of a mile

from the speaker, and 60 feet from the receiver

;

a brisk wind at the time blowing on the wire
;

the hat being merely placed against the wire, the

end of which lay on the ground. A second test,

indoors, between two buildings, gave results

equally satisfactory, conversation in the ordinary

tone being heard distinctly in every part of the

room, and down stairs at a distance of 40 feet

;

and whispering, singing, and instrumental music
being also heard with great clearness. The
transmitter contains a device for imparting to

the tones of the voice a peculiar vibratory force,

not only persistent as against other forces, but
easily controlled. Lines are to be constructed

from Milford to North Milford, Hopedale and
Upton, and subjected to the most rigid tests be-

fore general use.

THE TELEGRAPH.
A scientific gentleman of Berlin attempts to

prove by certain documents that in 1809 Soem-
mering, then professor at Munich, had established

in that city by the aid of the voltaic battery
telegraphic communication which worked quite

satisfactorily. The celebrated surgeon Larrey,

who was connected with Soemmering made known
to Napoleon I. this invention in J809, but this

great genius who had already refused to admit
the possibly of steam navigation, rejected as a

dream the invention of the electric telegraph.

There is some resemblance betweenNapoleon
I. and M. Thiers, who would not believe for a long
time in the practicability of the railroads.

Along the route of the parade at the Philadel-

phia celebration last week, there were sixteen

telegraph stations which aided much in handling
the immense procession.

About two hundred persons met at the Masonic
temple in New York Sunday, in response to a

call for a mass-meeting of telegraphers, line- men,
and others employed by electrical companies.
Henry George addressed them, urging them to

support the united labor party, after which reso-

lutions were adopted favoring the united labor

party and approving the Syracuse platform. Dr.
McGlynn then spoke and was heartly received.

He expounded the party's principles, but as soon
as he got through a general exodus took place

before a speaker to stump the state was selected.

M. Prisiajirikov, chief of the posts and tele-

graphs in Samara, Russia, has introduced a

method of soldering telegraph wires, which con-

sist^S in the use of a heating tool, capable of hold-

ing a considerable quantity of melted solder, and
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upon the top of this is thrown sufficient powdered
sal ammoniac to leave a layer of liquid salt of

some little depth. This liquid is nearly black in

color. The iron wire already covered with bind-

ing wire is then pres.sed underneath the surface

of the melted solder passing through the liquid

salt. This effects a perfect solder, no matter

how dirty the wire may be.

At the regular meeting of the executive com-
mittee of the Western Union Telegraph com-
panv, September 13th, it was decided to recom-
mend to the directors to declare a dividend of i

per cent.

.•\n e.Nchange announces the death of Henry
\V. Wynkoop, superintendent of telegraph of the

Pennsylvania lines west of Pittsburgh. His death
occured suddenly at his residence in Crestline,

Ohio, Friday afternoon, September nth. He
was a fine electrician, and one of the oldest tele-

graphers in the country.

NEW ENTERPRISES.
William Meredith, of 912 East Second street,

Kansas City, Mo., is about to build a $6,000
residence. He will put in electric bells.

K. L. Barton, of the same city, will build a

two-story residence to cost $25,000. It will be
heated by steam and supplied with electric ap-

pliances.

G. G. Sass, of 6 East Fourth street, of the

same city, is about to build a $g,ooo residence,

which will also be provided with electric bells.

The Kinkade Memorial Church Society, of

Girard, Kans., will erect a new church edifice at

a cost of $20,000.

Milton Welch, of 12 Underwriter's Exchange,
Kansas City, Mo., will put up a three-story resi-

dence to cost $6,500. It will be provided with

electric bells.

The city of Yankton, D. T., is about to erect

a nev city hall to cost $12,000. E. W. Loft, of

Sioux City, la., is the architect.

Massillon, Ohio, is to have a fire alarm tele-

graph system. It is prescribed that the system
is " to consist of fifteen non-interfering closed

circuit boxes, which shall contain a Stover test

switch board, whereby each box can be tested

both mechanically and electrically, tapping its

own number within itself without striking the

engine house apparatus ; also, one fifteen inch

combined gong and indicator for engine house,

and one six inch mechanical tapper for the chief

engineer, with sufficient battery and all other

attachments, with from ten to fifteen miles of

wire." J. K. White, whose address is at the

Union National bank, is city clerk.

James Anderson, of Oak street, Kansas City,

Mo., will put up a three-story residence to cost

$4,000. It will be fitted with electric appli-

ances.

The Lindsburg Hotel company, of Lindsburg,
Kan., will build a new hotel of three stories to

cost $18,000. It will be fitted with electric bells

and other electric apparatus.

M. R. Wright, of Independence, Mo., is to

build a three-story residence to cost $6,000. It

will be provided with electric bells.

Miscellaneous Notes.
Thirty-two miles an hour was made by the

torpedo steamer built by Thorneycroft, of Chis-
wick, England, mention of which has heretofore

been made in this column.

During the past week some interesting experi-

ments have been made at Lydd camp with the
electric search light. It was desired to work the
light under the fire of the rifles and the Gardner
guns of an enemy. The engine and apparatus
which worked the light were placed under a case-

mate about 200 yards from where the light was
actually seen. The light was so arranged as to

be under cover and to throw the rays on to a re-

flector on the top of a parapet, by means of
which the country round was scoured under a
shower of bullets fired at it. The reflecting disc
had a diameter of 26 in., and it was found that
although it was struck by bullets several times
the damage was practically nil, the reflecting
power being only diminished by the area of
bullet holes. The reflector was worked by four

temporary guy ropes, divided equally round its

surface, two to give depression or elevation and
the other two for lateral direction, all these

movements being worked from the casemate.
The difficulty in shooting at this bright light was
found to be very great indeed. Aim could only
be taken through a dark piece of oiled paper
placed over the foresight. Ten marksmen of

the East Surrey regiment and a Gardner gun
were brought to bear upon the light. Several

hundred rounds were fired at 1,000 yards and
600 yards. It was found after two hours' sharp
firing that the reflector had been struck fifteen

times without being seriously damaged. The
light was shown at intervals of about a minute
only.

—

London Electrician.

The experiments made by M. Mohlenbruch
seem to show that in the mesmeric condition an
electric current may have a powerful inductive

action upon the human nerves. These experi-

ments were made, as reported, with an apparatus

consisting of a ring of iron wires wound with

silk-covered copper, the latter being placed in

circuit with a microphone and a battery cell.

The ring was about nine inches in diameter. In
the first experiment a watch was placed near the

microphone and the ring placed upon the head
of the mesmerized subject, who immediately be-

gan to beat time with the ticking of the watch.

When the microphone contact was touched with

a quill feather he placed his finger in his ears,

and on the microphone being removed to a dis-

tant apartment and the connection of the circuit

completed, as before, a violin was placed in the

distant room, the patient showing the most dis-

tinct indications that he heard the music. The
next experiment was obviously to speak to the

microphone, "and to my great surprise," says M..

Mohlenbruch, "the patient repeated the words."

The last experiment was to send a continuous
current through the circuit, which had the effect

of causing the patient to throw his arms around
in a circle in a vertical plane—the direction of

motion being reversed with the reversal of the

current—and when the patient was asked what
he felt like he said he was turning.

" I've got a new scheme," said the manager of

a Chicago restaurant to a reporter. "I don't know
how it is with you, but it takes away my appetite

to go into a restaurant where the waiter, when he

gets your order, bawls it out at the top of his voice.

Now, in some places, after ordering ham and
eggs as you did, you'd hear the waiter shout,
' One in the dark, white wings, hog to come
along,' and if you told him you wanted the eggs
cooked on both sides he'd sing out, ' Shipwreck
them white wings.' Of course, the cook under-

stands that ham an eggs and a cup of coffee

are the articles called for by this order, but to

the unitiated it is all Greek. Waiters' slang is

the mosi; complex jargon ever used, and why
they use it they are unable to explain themselves.

Now, by my system all the noise and confusion

are done away with. You never hear an order

given, and the waiters are not obliged to leave

the dining-room. But come with me and I'll

show you." The manager led the way to a table

near the center of the room. Upon it were about

twenty white buttons and at the base of each was
a label. Every button was capable of transmit-

ting several orders. For instance one of the

buttons was labeled " eggs," and upon a card

were the following directions :
" For boiled eggs,

ring once; eggs on toast, twice; scrambled eggs,

three times; omelet, four times." It was the

same with steaks, as by a different number of

rings the distinction between tenderloin, porter-

house, and sirloin, rare, medium or well done
could be conveyed to the kitchen with as much
accuracy by the voice and with more speed.
" We'll go down to the kitchen and see how that

end of it works," remarked the manager, leadmg
the way to a flight of stairs. A savory smell of

cooking meat was wafted to the visitor as he

descended the stairs. In front of half a dozen

big broilers stood as many white jacketed cooks

with equally white c ps placed rakishly upon
their heads. Opposite the ranges, surrounded

by a little railing, was an annunciator resenibling

those used in hotels to denote the numbers of the

rooms. In front of it was seated a lad about

fifteen years of age with a number of tickets in

his hand. Each ticket had a number printed

upon it corresponding with the number given one

of the cooks. These were called off in rotation,

so that each one of the cooks would get the same
number of dishes to serve. Suddenly there was a
whirring sound, followed by a quick snap. The
boy looked up and saw imprinted on the section
of the annunciator disclosed by the drop, " steak."
Then came two short rings and a long one. The
boy looked at a card and called: "Number 3,
tenderloin steak rare, with mushrooms." The
triangular piece of metal was put back in its

place, and in a trice a juicy steak was sizzling on
the iron. It was getting along toward six o'clock
then, and the orders began to come in thick and
fast. " We don't serve anything here but short
orders," said the manager, "and, though I have
over fifty articles on my bill of fare, I have never
found one that could not be ordered by means of

the bell. I don't believe there's another system
like it in the country, and you can see for your-
self how much time and trouble it saves."

Prof. John Tyndall writes to The Times of

London: Your recent remarks on thunder-
storms and their effects induce me to submit to

you the following facts and considerations.

Some years ago a rock lighthouse on the coast
of Ireland was struck and damaged by lightning.

An engineer was sent down to report on the oc-
curence, and as I then held the honorable and
responsible post as scientific adviser to the Trin-
ity house and board of trade, the report was
submitted to me. The lightning-conductor had
been carried down the light-house tower, its

lower extremity being carefully imbedded in a

stone perforated to receive it. If the object had
been to invite the lightning to strike the tower
a better arrangement could hardly have been
adopted. 1 gave directions to have the conduc-
tor immediately prolonged, and to have added
to it a large terminal plate of copper, which was
to be completely submerged in the sea. The
obvious convenience of a chain as a prolonga-
tion of the conductor caused the authorities in

Ireland to propose it, but I was obliged to veto
the adoption of the chain. The contact of link

with link is never perfect. I had, moreover,
beside me a portion of a chain cable through
which a lightning discharge had passed, the

electricity in passing from link to link encounter-
ing a resistance sufficient to enable it to partly

fuse the chain. The abolition of resistance is

absolutely necessary in connecting a lightning

conductor with the earth, and this is done by
closely imbedding in the earth a plate of good
conducting material and of large area. The
largeness of area makes atonement for the im-

perfect conductivity of earth. The plate, in fact,

constitutes a wide door through which the elec-

tricity passes freely into the earth, its disruptive

and damaging effects being thereby avoided.

These truths are elementary, but they are often

neglected. I watched with interest some time
ago the operation of setting up a lightning con-
ductor on the house of a neighbor of mine in

the country. The wire rope, which formed part

of the conductor, was carried down the wall and
comfortably laid in the earth below without any
terminal plate whatever. I expostulated with

the man who did the work, but he obviously

thought he knew more about the matter than I

did. I am credibly informed that this a com-
mon way of dealing with lightning conductors

by ignorant practitioners, and the bishop of

Winchester's palace at Farnham has been men-
tioned to me as an edifice "protected " in this

fashion. If my informant be correct, the " pro-

tection " is a mockery, a delusion and a snare.

Charles F. Imbrie, of New York, well-known
for his devotion to piscatorial pursuits, says that

while fishing in the Grand river he saw some
salmon struck by lightning. He was fishing in

the largest pool of the river, known as the grand
pool. The day was very hot and perfectly still,

and it was not possible to raise a fish. Sudden-
ly one of those regular Canadian river thunder
storms set in, and as it was dangerous to stand

under the trees, Mr. Imbrie took up a position at

the foot of the pool. He thus had a fair and
full view of the entire sheet of water. The
lightning flashes came nearer and nearer, and
presently there was a perfectly blinding flash in-

stantly accompanied by severe thunder. The
whole air seemed to be on fire. Feeling certain

that something must have been struck, Mr. Im-
brie looked about him to see what tall tree 01
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trees had fallen. To his surprise there was no
evidence of the lightning having struck any-

thing. After a moment or two he saw several

salmon flopping about in the water in a most cu-

rious and unaccountable way. Soon one of them
floated down to the end of the pool where he

was standing, and although it quivered some-
what, it was practically dead. Two more soon

floated down. Mr. Imbrie and his gaffers took

them ashore, and before leaving the pool had se-

cured seven salmon in the condition spoken of.

Upon cutting open the fish it was found that the

blood along their backbone was congested, other-

wise there was not the slightest mark of any in-

jury done to them.

The new iron curtain of the Theater Francais

is a gigantic affair. It neither rolls up nor folds

together, but ascends in a solid sheet into the

upper regions, which have had to be heightened

to make room for it. The ascent occupies a

minute and a quarter. It appears, too, that the

new drop scene, with its colonnade and busts, is

not an ordinary rolling canvas, but is glued to

the iron curtain.

The treasury department at AVashington is to be
provided with the most efficient sj'stem of fire alarm
obtainable. At present the department depends
for the suppression of fire in its incipiency upon
the men and apparatus within the building. The
engines are kept running all through the night,

but Chief-clerk Youmaus thinks that such a sys-

tem, except in the hands of trained firemen, is

unreliable. It is proposed to put in an electric

system of alarms connecting with the district fire

department, and have it so arranged that when
the alarm is sounded, if it reaches the fire depart-

ment, an immediate answer will be returned. A
watchman's detector, for recording the rounds of

the watchmen and the time they visit different

points in the building at night, will be connected
with the fire alarm system.

The question as to the probability of the gas

wells giving out at some time in the near future

has been canvassed again recently by a party of

coal operators and scientific men from Pittsburg,

who took a somewhat extended trip through the

Monongahela oil-producing district for purposes
of exploration. They returned convinced that

there was a great falling off from the rate of flow

of a year ago in most of the wells, and that the

general failing of the gas wells was only a matter
of a few years. Many of the wells are still up to

their old mark, and many more are giving forth

good amounts, but the total yield, they say, has

largely decreased and is now decreasing. As this

party was largely composed of operators in coal

lands their statements have been naturally dis-

counted considerably by those interested in gas

wells, and, in fact, these latter just as confidently

assert that there has been no sensible diminution
in the flow of gas.

Personal Paragraphs.

J. W. Ebert, manager of the Kansas City tele-

phone exchange, called on a few friends in Chi-

cago last Saturday. He was on his way to

New York.

James L. Grose, manager of the telephone ex-

change at Joliet, was united in marriage, on the

17th inst., to Miss Adelaide R. Gregorv. The
happy couple, after spending a day in Chicago, left

for an extended southern trip.

F. J. Sprague, vice-president and general man-
ager of the Sprague Electric Railway & Motor
Co., passed through Chicago early this week. He
is on his way west, seeking recuperation from a

servere attack of typhoid fever. H. Mc. L. Hard-
ing, genera! agent of the company, accompanied
Mr. Sprague.

Chas. D. Shain, of the United States Electric

Lighting company, returned to Chicago, Monday,
from a fortnight's vacation spent in the east.

H. Ward Leonard, of Leonard & Izard, Chi-

cago, has recovered from the injury which kept
him confined to the house for some days, and
last Monday resumed work at the office.

Gen. A. K. Stiles, of the Van Depoele Electric

Manfg. Co., Chicago, is in the east.

Business Mention.

Munson & Co., manufacturers of leather belt-

ing, have been experiencing such a heavy busi-

ness during the present season that they find

their present quarters at 240 and 242 Randolph
street, Chicago, too small for their requirements,

and are making preparations to go into a larger

building at the corner of Canal and Washington
streets. In their new quarters they will have
about double their present capacity, and are now
negotiating for six extra hydraulic presses and
other machinery to be used in the manufacture
of belting. The firm expect to move within a month.

The Western Electric company of Chicago
has received another order for a thirty-light ma-
chine for St. Louis. This will increase the ca-

pacity of that plant to about 100 lights.

The combination of gas and electric lighting

is making very rapid progress, and it is under-

stood that the results are proving very satisfac-

tory to the gas companies which have taken up
the idea of combination. Recently the Oswego
Gas company, of Oswego, N. Y., decided upon
going into the electric business and gave the

American company a contract for 50 lights.

The organization of a new company to be
called the Van Depoele Electric Railway &
Power company is under way and well-nigh con-

summated. The capital stock will be §2,000,000,

and it is the intention to erect a new factory in

Chicago at a cost of §500,000. The new com-
pany will purchase the street railway and motor
plant of the Van Depoele Electric Mnfg. com-
pany of Chicago, and will confine itself to that

department of the business. The extent of the

business of the latter compariy is so vast that

a division was deemed advisable, the idea being
to separate the motor department from the elec-

tric light department.

The Police Telephone & Signal company of

Chicago has put in a complete equipment of its

system at Fort Wayne, Ind.

The Van Depoele Electric Mnfg. Co. of Chi-

cago has received orders for a sixty-light arc dy-

namo from the Capital City Street Railway com-
pany of Montgomery, Ala., to light Highland, a

suburb; another outfit of the same size from the

Scranton, Penn., street railway company to light

their line and also Dunmore, an addition to

Scranton, and a ten-light plant from the Goss
Printing Press company of West Lake street,

Chicago.

The White Line street railway of Dayton, O.,

is to be equipped with about twenty-five electric

motors of the Van Depoele Electric Mnfg. Co.'s

make. John Kilgour of Cincinnati, is at the

head of the enterprise. About six miles of over-

head wire and one mile of underground, conduit
will be required.

At the Pittsburgh telephone convention next
week, a small section of the new style multiple

switch board made by the Western Electric com-
pany will be exhibited.

An additional section of multiple switch board
has been ordered by the Minneapolis exchange
of the Western Electric company. This section

will bring the equipment of the exchange up to

1,400.

The Central Electric company of Chicago is

putting in a loo-drop annunciator in a new hotel

erected by the Dakota Improvement company at

Fargo, D. T.

C. M. Barclay, western agent for the Sprague
Motor company, reports the recent installations

of stationary Sprague motors: Elgin, III., three

one-half horse power motors; La Crosse, Wis.,

two one-half horse power motors; St. Paul, Minn.,
three one horse power motors; Peoria, 111.,

Democrat and Post Review, one five horse power
motor; Peoria, III, Hill Publishing company, one
five horse power motor, and in Chicago, Myer &
Goodman, one horse power motor for ventilating;

Lansing & Sickler, one horse power motor for

ventilating; "The Fair," one horse power motor
for driving coffee mill; American Exchange
national bank, one horse power motor for driving
a 30-inch Blackman fan.

Leonard & Izard, for the Edison company,
have recently installed a plant of j6o lights for

N. S. Murphy of Green Bay, Wis.; 500 lights

for the Chicago & Northwestern Railway shops

in Chicago and 250 lights for the shops at Wi-
nona, Minn.; 500 lights for the People's theater

at Minneapolis, Minn.; a central station of 600
lights at Jamestown, D. T.; a central station of

600 lights at Decatur, 111.; Soo lights for the

Chicago, Burlington & Quincy R.R. office build-

ing; 500 lights for the Murray building, Omaha;
an enlargement of 375 lights to the central sta-

tion at Baraboo, Wis.; 100 lights for the Owa-
tonna state schools; 500 lights for Armour & Co.
at the stockyards, and have taken a contract for

a street system at Jerseyville, 111.

The street system of Edison lights at Oska-
loosa, la., put in by Leonard & Izard of Chicago,
was started the 15th inst., to the eminent satis-

faction of all interested.

Electrical Patents.
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754. Dynamo Electric Machine or Motor. Elihu
Thomson, Lynn. Mass. The opposing cores of the
field magnet are wound so that one will be normally
saturated and the other only feebly magnetized. The
saturated pole is magnetized to oppose and normally
overcome the feebly magnetized core. That is to say,

the pole of the feebly magnetized core presented to-

wards the pole of the saturated core tends to cut down
the magnetism of the latter. The coils may be con-
nected in series or in multiple. The object of the in-

vention is to maintain a uniform current strength in a
circuit in which the resistance is not uniform.

769. Galvanic Battery. Horatio J. Brewer, New
York, N. Y.

793. Manufacture of Insulated Electrical Conductors.
John T. Jacques, Boston, Mass. The claim defines
the invention as follows: " The process of insulating
an electrical conductor herein described, which con-
sists in covering the conductor with a fibrous insulat-

ing material, subjecting it to the combined action of
heat and an air pump operated to produce a vacuum
until the combined action thereof bursts the cellular

structure of the fibrous insulating material and dispels
the moisture, and then applying insulating substance
under pressure."

Soi. Electric Valve Controller. William H. Mark-
land, Brooklyn, N. Y.
80S. Electric Call Bell. Joseph G. Noyes, New
York, N. Y. " The invention consists in combining
the clapper of ari electric bell with a shell or dust-cap,

made in one piece, surrounding the armature and the
electro-magnet, the clapper projecting through said

dust-cap. This dust-cap carries the bell, which is

rigidly secured thereto. The said bell is also provided
with a second clapper, which may be operated by hand."
Sio. Electrical Annunciator Call System. F. Jarvis
Patten, Fort Sidney, Nebraska.
813. Underground Conduit for Electric Wires. Gus-
tav Rader, New York, N. Y.
867. Automatic Rosette Engine. Edward A. Marsh,
Newton, Mass.
SSo. Railway Telegraph. Lucius J. Phelps, New
York, N. Y. The invention consists in the combina-
tion, with a telegraph line, of a railway inductive sig-

naling apparatus consisting of induction devices car-

ried on a railway car or vehicle in pro-\imity to the

line and a suitable station provided with apparatus for

placing induction impulses onto and receiving them
from said line, and continuity-preserving transmitters
for the ordinary telegraph stations on the telegraph
line, said continuity-preserving transmitters operating
to preserve the circuit for the induction signals.

SS9. Electrical Cut-Out. Nolton F. Stoddard, De-
troit, Mich.
915. Lightning Conductor. AVilliam Brown, Dun-
cannon, Pa.

917. Governor for Electro-Magnetic Brake Circuits-

George F. Card, Covington, Ky.
,929. Electric Railway Signal. J. Hamilton Farrar,
Chicago, 111.

^

954. Automatic Reverse Movement and Spacing Me-
chanism for Electrical and Mechanical Type-Writers.
James F. McLaughlin, Philadelphia, Pa.

,989. Electric Bell. Hans P. F. Jensen, Browne W.
Webb and Jens Jensen, London, England.

j

000. Regulation of Electric Motors. Schuyler S. ;

Wheeler, New York, N. Y. The invention relates to

motors run with other motors or connecting devices.

Its object is to regulate the power and speed of the
motor at will withotit unnecessary loss of energy. No
special shunt or regulating apparatus external to the

motor is required; and resistance in the circuit with
consequent loss of energy is avoided. The invention
consists broadly in an electric motor with its armature
in line and its field magnet connected in multiple arc

with said armature with a manual switch arranged to

shunt any number or all of the coils of the field mag-
net. Several obvious forms of the switch and differ-

ent methods of winding the field magnets are shown.
007. Electric Heat-Regulating Apjjaratus. William
A. Connely, Boston, Mass. The steam valves are

closed and opened by an electric motor through which
current is sent in one direction or the other, according
as the temperature rises above or falls below the

normal.
Issue— 10,866. Apparatus for Making Carbons.
John T. Lester, Cleveland, Ohio. The apparatus and
method are well covered bv twenty-tliree claims.

The carbons are removed from the press hot, and while

hot, the webs uniting them are severed and the points

formed, machinery being substituted for hand work.
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SPECIAL SALE

EleetHe &ppli®'
'S

Comprising Bells, Push
Buttons, Switches, Wire,

Batteries, etc., etc.

We are offtriug these goods at prices never before equalled, quality
cousidcrcd.

Special Price List sent to the Trade on application.

Xow is the time to order before the assortment is broken.

MANSFIELD ELECTKIC CO., Mansfield, Mass.

Jl^e papkep-l^ii^^ell /T\inin5 and |T\ff- Qo

Eleetric

Light

Gai'Iioii^

Adapted to all Systems.

CITY OFFICE,

yilPiieSl.

ST, LOUIS,

MO.

1018 CHESTNUT ST., PH LADELPHIA.

bift- /ven I endant Du rner.

The Pendant Burner has the Patent Lift -Over Electrode,
which saves half the battery po/ver and avoids short-circuiting
which is liable to occur [n many others.

The Lift-Over Electrode is a very important feature no other
Pendant has.

The Improved Automatic and Pendant Burners are guaranteed lo be
reliable, aafe and of first class workmanslilp.

INCAKDESCENT LAMPS, from 10 to 100 Caudle I'ower.
DYNAMO MACHINES of Improved Construction.

Proposals for Estimates fumlslied for Complete Installations of Incandescent

Plants upon application to

P. 0. BOX 3068, BOSTON, MASS.
FACTORY AT CAM BRI DGEPORT, MASS.

Mcintosh Galyanic and Faradic Battery Company,
NOS. 300, 302, 304 A. 306 DEARBORN ST., CHICAGO, ILL.,

MANUFACTURERS OF

GALVANIC BATTERIES, FAKADIC BATTERIES.
COMBINED GALVANIC AND FARADIC BATTERIES,

STATIC MACHINES, ELECTRIC MOTOR for Static Macliines,
Dental Engines. Small Lathes, etc.

MILLIAMPERE METER. MEDICAL DYNAMO, ELECTRIC BATH APPARATUS,
and EVERY VAKIETY OF ELECTRICAL INSTRUMENT employed in treating disease.

The MeMosh Combined Galvanic apd Faradic Bafleries have been adopted by the U. S. Government for its Hospital.

HIGHEST AWARD AT THE NEW ORLEANS EXPOSITION.

Send for Catftlogue, aud meution tbla paper.
i EXPERIMENTAL ELECTEICAL APPAEATUS MADE TO ORDER.

E. H.JOHNSON, Pres. F.J. SPRAGUE, Vice-Pres. and Gen'l ManagerJ A. S. BEVIS, Secy, and Treas. H. McL. HARDING, Gen'l Agent.

SPRAGUE ELECTRIC RAILWAY AND MOTOR CO.
Factory, 510 West sotk Street, NEW YORK.

THE SPRAGUE MOTOR IN THE LEAD IN POWER DISTRIBUTION

e(^n1^. OFFICES:.

^
^_ ^V^i,.^«l CHICAGO. 185 Dearliflrn Street.

^'
%~

ff •

-' ^^f\ ^'^' ^^^^^' ^'^^ ^"^^^^ ^^'^^^^'

^^^ S il^i^i^r^BP^'^ PHILADELPHIA, 119 Sontii dtl St.

NEW ORLEANS, 20 CaroneMt St. ./',

DETROIT, 133 Jefferson AveQue.

CLEyELANDJ„117Piil]licSpre.

TOPEKA. 100 Kansas Ave.

OFFICES:

M YORK, 16 ana 18 Broafl St

BOSTON, ^^ Oliver Street.

s;S-AOUB .^UIOIiAIIC MOI0S.-15 Eoise Fover. SOO.Tolti. Effielsicy, 91{;er cent.

SPRAGUE MOTORS representing 2,000 Horse Power have been sold during the past ten months, and an aggre-
gate of 4,000 Horse Power of all sizes up to 75 Horse Power are now being constructed for orders, at the factory. Thirty
types .of the Motors are being built to stock our Agencies for their regular sales, a fact which clearly shows their perfect

commercial status. A general impression is abroad, that Electric Motor Work is of the necessity confined to small,

and limited, Horse Powers. THE SPRAGUE COMPANY are building Motors from forty to seventy-
flve Horse Power ; and guarantee a greater economy in the delivery of large units of power, than by any other method
of long distance power transmission.

THE SPRAGUE MOTORS are in daily uss in nearly every important city in tlie United States and in many cities of Europe.

THEY GIVE UNIVERSAL SATISFACTION and are what is claimed for them, RELIABLE, EFFICIENT.'.PRACTICAL.
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The Oetroit Jight Feed [ubricators

Are pronounced the best by nnore than 20.000 users.
They are especially adapted to

PIGP gPEED ENGINE^ E0R EIiECTRIC IiI6PTI]\[6

Being SIMPLE in OPERATION and ALWAYS RELIABLE.

A Lubricator sent on 30 days' trial to responsible parties.

'
' / would not take five times the cost of my lubricator if I could

not get arwtTwr" is the statement often made hy users.

Liberal discount to the trade. Send for Circu.ar and Price

* DETROIT LUBRICATOR CO.
Office, 1 1 Rowland Street, - DETROIT, MICH.

George P. Barton,

-^..........^130/ Offi(;e ^ :::::::::::::: -4*

Rooms 68 and 69 TEMPLE COURT,

225 DEARBORN STREET, CHICAGO.

Patent and Trade-mark Cases.

FRANKLIN S. CARTER. CHAS. M. W.LKINS. E. WARD WILKINS.

Partrick & Carter,

Eleci^piGal Supplies

rSTABLISHED
1867.

for ths TELSQRAPH, TELEPHONE, ELECTRIC LIGHT, Etc.

No. 114 South Second Street, Philadelphia, Pa.
60LB PKOPSIETORS OF THE

PATENT NEEDLE ANNUNCIATORS AND DURGLAR ALARMS,
Batteries, Electric Bells, Push Buttons, Wire, etc. Electric Bell Hangers' Supplies, Electro-Platers' Supplies, Electro-Medical Machines, Experimental Apparatus, Electrical Novelties, etc., etc. Send for Catalogues

and get prices before purchasing.

Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

_^UTOMATic Engines
BOILERS, ETC.

Complete Power Plants Furnished
and Erected.

Send for Catalogue.

GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALER IN

Electrical Securities.

EXPLOITER OF

Electrical Inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET, CHICAGO, ILL.

Electric Light Repairing, General Machine Job-Work, Pattern Making, Etc., Etc.

ELECTRICAL AND MECHANICAL ENGINEER, ^'a^iJS^ISturer.
Office and Works: 93 and 97 INDIANA ST., CHICAGO.

FOR, SALE,
A 60 LIGHT ARC PLANT, In one of the best towns in Iowa.

Address M. D., Care Western Electrician.

The Western Electrician

q%P QQ The Handsomest,

A The Cheapest,

YEAR. The Best

Send in your subscription for the only Electrical Journal
published in the West.

WESTERN ELECTRICIAN,

No. 6 Lakeside Building, CHICAGO.

MA%A1M

J)Liet-ppoof

Electric

BELLS

* t

gupGpiop to all

otl^ep^'.

32 «| 34

NEW YORK.

THE ELECTRICAL CONSTRUCTION CO.,

171 Randolph Street, Cuicago, III.

G. A. HAETEE, Manager.

Q7i(;a^o EIe(;tri(; Qub.

^\)e?e will be a meeting of tbe 6HieAG0 BLECTRIC

oLUB, rRonday evenlna, yctober Srcl, at 8 o clocb, at

\\)e rooms of \\)e olub, 228 Pearborn ^treet.

I
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The Baxter Electric Motor.
This Motor is now ready io be placed upon the Market. Manufactured for both

ARC AND INCANDESCENT CIRCUITS,

J\}e Opiy perfectly Qouerped (r\otor ^uer /T\ade.

It is preferred to organize companies lor the different States. Correspondence solicited. Address

The Baxter Electric Manufacturing and Motor Co.
Factory /I, Constitution and Monument Sis. 11 SOUTH STREET, BALTIMORE, MD. Factory B, Buren and Monument Sts.

The Globe Electric Comp'y,
Wholesale Manufacturers of Every Description

of Apparatus for

TELEPHONE COMPANIES,
Switch-Boards, Switches,

Annunciators and Bell Supplies a Specialty.

GLOBE ElECIRICCOMPY.'

\mmmmmMMM

mmmmmmm:.

ThB Cltbe House and Cole Crcs Annunciators

Which are of the Best Material and Workman-
Bhlp, are Perfect in Action, Simple In Construe
tlon. Elegant In Design, and Low In Cost. In
addition they possess many other Important ad
vantages which are wanting in other Annuncia
tors.

4 Indicators...§12 00 40 Indicators.? 74 00
50

60
70

. .$12 00

... 16 00

... 20 00

... 24 00
.. 29 00
,-- 36 00
.- 44 00

.. 57 00

90

100

92 00
106 00
121 00
132 00
145 00
155 00

IIP

in|[

^ THE GLOBE ELESTRIG EOMPANY,
.CLEVELAISID, OHIO, U.S.A.

th Alarm $3.00 Extra, Subject-

"°/>,

©mi llijTI'M©
is tanned on the surfaces

only; the

llflllOlliMWilll.
Send for Our Valuable Book for Engineers and Belt Users. Free."^

Agents in all Cities. Send for Trial Belt.

Our Belts are tlie strongest, most even auii perfect Electric Belts made.

SO?. XjOXTIS, 3VEO.

J. B. YOUNG,
PRESIDENT AI^D TREAS.

B. K. JAMISON,
VICE-PRESIDENT.

\@)lmii ©art@ii & Mfg. C®,
Telegraph, Telephone and Electric [Ight Supplies.

ANNUIilCIATORS; BURGLAR ALARMS, ELECTRIC BELLS,

BATTERIES AND BATTERY SUPPLIES.

I Ith and Etna

Streets,

PITTSBURGH, O
PENN.

WELL SELECTED

AND GOOD Repair Worl< done and Special Manufacturing attended to.

Skilled Workmen in all Departments.

B3^ALL APPARATUS WARRANTED AND SATISFACTION GUARANTEED.

MAGNETO BELLS, ETC., ETC.

MADE FROM NATURAL GAS. PROCESS PATENTED.

Western Office, Room 45, 1 87 La Salle Street, Chicago.

SPECIAL DISCOUNTS ON LARGE ORDERS.

l^ailu/ay y(^l<^(5ra p[;i 5^PP'y Qompapy,

No. 211 and 213 Randolph Street, CHICAGO.

COEBESPONDBNOB SOLICITED.

HXXiX. CXjXJ'X'OH.

Send: for Catalogue E.

HILL CLUTCH WORKS,

CLEVELAND, OHIO.

eclaitcH
The Standard Open-Circuit Batteries of tlie World.

GONDA and DISQUE,

The Only Genuine Leclanche' Batteries

Are those wliicli bear this

LABEL and the Trade-MaA, GONDA.

DO NOT BE IMPOSED UPON BY IMITATIONS.

If dealers have not the Genuine Battery, ^
send direct to us for Price-List.

THE LECLANCHE BATTERY CO., ^
GONDA (PORJIEKLY PRISill CELL, COMPLETE^ 149 West Eighteenth Street, New York.

GEMIINE DISQUE CELL, COMPLEX. .

The Porous Cell also bears Label.
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D. A. DASGLEn, Pres. J. B. CEOUSE. rice-Prfs. W. S. BOULTOX, Stipt. n. A. TREMALSE, Assl. Supt. C. E. FUEXCH, Sec. W. G. SMlin, Treas.

The Standard Carbon Company,
Successors to THE BOULTON, CLEVELAND & CRYSTAL CARBON COMPANIES,

AND MASUFACTUKERS OF THE ABOVE

^Qelebrated Bra9d$ of Qarbop poi9t5 ai^d Battery /T\aterial.=

CAPACITY, 100,000 DAILY.

This is not a combination, but a consolidation of the best skill and talent in the carbon business, for the purpose of producing the best possible carbon at the lowest
practical price.

We have the largest capacity, the best skill, and make the best carbon in the world, and manufacture carbons for every system of arc lighting in the world. Prices and
discounts furnished on application.

STANDARD CARBON COMPANY, Cleveland, Ohio, U. S. A.

aiLES JLITXI-lMJLGrNEXIC SHIELD FOR 12«'JLXCH:ES.
Office of Yan Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Anti-Magnetic Shield & Watch Case Co.
Qenflemen : — Your Anti-Magnetic

Shield for watches cannot he over-esti-

mated. It is now very near eight months
that I have worn my watch, and to- day
it is (without correcting time) about one
minute slow. Considering the fact that

I am ever}' day near djmamo electric

machines in our regular business, the
test could not be harder. I could never
have believed it before that protection

was so complete. In this age of elec-

tricity, not only electricians, but every-

one who needs the correct time, should
have the Anti-Magnetic Shield. A good
deal of practical utilitj', as well as pleas-

ure, can be derived from a good time-

keeper. At present, I look upon a watch
without a shield as a thing incomplete,
and so it is. Yery Respectfully,

CHAS. J. YAN DEPOELE,
Electrician, Y. D. P. E. M. Co.

Sure protection from all Electrical and Magnetic dfsturljances.

Send for descriptive circular.

' * * * I have no hesitation in sajing
that I believe the shield would perfectly

protect the watch against any magnetic
influence to which it is likely to be ex-

posed by being worn in the vicinity of a
dynamo machine.

The plan you have adopted of plac-

ing the watch movement inside a closed

box of this magnetic material, is based
on true scientific principles, and is the

only plan I know that could succeed.
WM. A. ANTHONY,

Prof. Phs. Dept., Cornell University.

The application of Anti-Magnetic
Shields to pocket time- pieces promises to

be of very great importance to horologists

and watchmakers ; it will render opera-
tive and fine adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of
their susceptibility to the all-pervading
magnetic infiuence.

AMERICAN WATCH CO.,
Waltham, Mass.

GILES BROS. & CO., 103 State Street, CHICAGO.
CHAS. A. CEUEEVEB, Prcs. WII,I.I.\KD L. CANDEE, Treas.

The Okonite Company,

vLON/^

TRAD^ MARK.

MANUFflCTURERs'oF

Qeetpie Ifi^I^t, ^elerol2one and ^ele(5rsap>l2

WIRES AND CABLES
FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
We particularly desire that a trial should be given our wire by all parties contemplating Undergronnd,

Aerial or Submarine ser\-lce as we are convinced that It Is the safest wire for the purposes known, and we
can. without hesitation, refer to parties who are now using It. We are also mnnufacturers of the celebrated
OCONITE T.4PE, the best Insulated Compound for making joints In the market. Estimates and
quotations furnished upon application.

Chicago Branch. 187 LA SALLE STREET, Chicago, III.

Minnesota Branch, MINNEAPOLIS ELECTRIC CO., Minneapolis, Minn.

Nebraska Branch, MIDLAND ELECTRIC CO., Omaha. Neb.

Sawyer -Man Electric Co.
LICENSED BY AND SCCCEEDINQ TO TDE COMMERCIAL BDSIKESS OF THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATENTS.

GENERAL OFFICES:

MOTOIL LIFE BLD&.

32 NASSAU ST.,

NEW YORK

Plans and Estimates Furnished
for all kinds of Incandes-

cent Lighting.

Philadelphia Office:

No, 308 mmm st,

BOSTON OFFICE:

No. 33 FEDERAL ST.

Eatimates Furnished for the

Thomson-Houston System
of Arc Lighting.

The DTNAMO of this Company Is AUTOMATIC In Its regulation, and will maintain a nNlFOEM
LIGHT, with ALL or ANT PORTION of the lights In Circuit. Our LAMP will NOT BLACKEN and

will MAINTAIN Its CANDLE POWER during Its Guaranteed Life.

T^e U/oodbury

AUTOIVIATIC

Cut-Off High Speed

ei]Gii|e.

-JIASUFACTURED BY-

0300DBUI^Y GnGINE

Company.

ALSO BUILDERS OF

piaip 5Iide l/alue

AXD

Donlile Valve MeiiDiE Siieel

AUTOMATIC

u^4 \ Qjt-Off E^9(^if7<?s

AND

TUBULAR BOILERS.

Address the Mauufaciurers at

652 Mill Street ROCHESTER, H. Y.
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6 W^n Pepoele Eleetpis ^^rafaetup
OF CHICAGO, ILL., U. S. A.

Owners of the'Patents and Inventions

of CHAS. J. VAN DEPOELE.

^I^etrie

l^ailu/ay

/Ipparatds,
Electric Arc Light Dynamos and
Lamps.

Constant Speed Stationary Electric

Motors, Etc.

Our Arc Electric Light unequalled.

The only perfect Double Lamp.
Thousands m use. Guaranteed
equal to any in every respect.

VAN DEPOELE

^l^(;tri(;

I^ailu/ay5
ARE IN Ol'EF.ATJOX AT

Appleton, Wis., Scranton, Pa.,

Montgomery, Ala., Detroit and

Port Huron, Mich., Windsor, Ont.,

Binghamton, N. Y., and Lima, O.,

and are being constructed at An-

sonia, Ct., Brooklyn, N. Y., and St-

Catharines, Ont., Omaha, Neb., and

Dayton, Ohio.

Estimates and Catalogues sent on
Application.

\/'an Dspoeje f'leehpie Ifi^bk
^^^ '" "®^ everywhere and are daily growing in Popularity. Write for Illustrated

-ADDRESS-

VAN DEPOELE ELECTRIC MANUFACTURING CO.
15,17, 19&21 NORTH CLINTON STREET,

HEW YORK OFFICE: Rooms 220, 221' & 222, No. 45 BROADWAY. CHICAGO, ILL., U. S. A.

motors Ulound for any Current, flro or Incandescent, ^
GUARANTEED FULL RATED POWER, ^^

^'

s^ O' .<>'

<<

Itgolation Superior to ang motor.

SELLING agents: ^.^^ ^^%^
NYLAND ^ n^ <^

ELECTRIC CO. ^ ^J^ <^^

406 Broadway, ^^1 o* g O
New York. ^X^ c^^""^ ^ ^^/ <^^

^r^: ^ov^
*T»

Branch Office:

NEW YORK,

4-' NYLAND

>'

&
ELECTRIC CO.,

406 Broadway.

CLE^ELiLJSriD, OHIO-

OFFICE, No. 1 National Bank Bldg. WORKS, 21, 23, 25, 27 Frankfort St.
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H. G. OLDS, President.
P. A. RANDALL, V. Prest.

—OFFICERS: —

S

M. W. SIMONS, Secretary.
R. T. Mcdonald, Treas. & Gen. Manager.

-directors:
H. G. OLDS. JOHN H. BASS. P. A. RANDALL.

M.W.SIMONS. R. T. McDonald.

P'ort ISTajrne "Jenney" Hlectric I^lgloit Co.,
SOLE OWNERS AND MANUFACTURERS OF THE

J. A, Jenney Dynamo-Electric Machines,
AND THE (PERFECTLY AUTOMATIC AND SELF-REGULATING

EmSTEY ARC I-IG-H' -*

The JENNEY DYNAMO has no equal for SIMPLICITY, COMPACTNESS and DURABILITY,
The same has been said and admitted to be true of the Jenney Lamp. Recommended for the award of the

OINTX^^S" OOI_.1D 3VE £3 33 .A. XL.
At the Great Southern Exposition at Louisville, 1883, for Best Arc System. Awarded First Medals
for Best Arc Lamp, Best Arc Dynamo, Best Arc System.

This system HAS NO EQUAL for SIMPLICITY, DURABILITY and STRENGTH OF LIGHT.
V/e have the Only Perfect Working Headlight for Steamboats, with Focusing Reflector. Full in-

formation furnished on application.

MAIN OFFICE AND WORKS: Broadway and P. Ft. W. & C. Ry., Ft. Wayne, ind., U.S.A.
PHILADELPHIA OFFICE :—26 North Seventh St., r. A. WILBUR, Manager. CHICAGO OFFICE:—! 15-1 17 Monroe St., W. J. BUCKLEY, Manager.

TrE MATHER ELECTRIC COMPANY
MANC HESTER, C ONN.

H. G. CHENEY, Pres. ROBERT CHENEY, Vice-Pres. P. H. WOODWARD, Sec. and Treas. N. T. PULSIFER, Gen'l Mang'r.

R. H. MATHER, WM. A. ANTHONY, Consulting Electricians.

New York Office, 35 Broadway. Chicago Offce, 38 LaSalle St. Boston Office, 143 Federal St. Cincinnati Office, Carlisle Building.

Tl|TCir|inTT1Uri?lU^C i\X? TJ'tJXT'TCTmff We make Instruments for Electrical Measurements, adjusted
XnOXAUiliJjJ^I XO \J£ xXtflvlDXvll • to any degree of precision required for any purpose.

THE MATHSR SYSTEM

Incandescent Lighting.

The Dynamos of this system are equal to any in

efficiency. The lamps are adapted to a higher potential

than those of any other system, have no superior in life or

efficiency, and DO NOT BLACKEN IN USE.
Our Dynamo is very simple in construction, runs without

spark at the commutators and can be operated by any one
accustomed to the care of engines or machinery. The
system has no equal for mills, machine shops, or other

places requiring isolated plants. We shall be pleased to

furnish estimates for complete installations, with or ^ifith-

out motive power, and will send one of our experts to \

examine the premises, if necessary.

MOTORS.
Wb furnish' motors from one-half horse power

upwards, for constant potent/a/ circuits, perfectly self-

regulating without special regulating mechanism. Motors

are also furnished for constant current circuit.

Incandescent Lamps and Sockets

FOn FBIVATE USERS.

We furnish Lamps of 1 6 Candle Power each, for
Potentials fronn SO to 1 1 Volts, for use with any
Machine.

CHICAGO OFFICE: 38 LA SALLE STEEET.
THE TUCKER ELECTRICAL MANUFACTURING COMPANY, 35 Broadway, New York City,

Sole Agents for THE MATHER ELECTRIC COMPANY for the States of New York, New Jersey, Missouri and Iowa.
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NATIONAL TELEPHONE EXCHANGE CONVENTION

PAGE.

Members and Guests

Secretary's Report

Officers for 1887-18SS

Notes on Long Distance Tel^Tlione "Work, by

E.J. Hall, ir

Exchange StUiHth-s hy Sec'y Barney, H>2. l'i:3.
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I'lO Ten Years' Progress In Practical Telepliony,

l(iO by T. D. Lock\vood_. ii;.':i, ii;«

I'il tfnderground "Work, by W. E. Sargent Hi", lljS

Chicago Underground and Aerial Cables, by
Ifil B. E. Sunny us

iKsLUjn i/v^u'a.x*xi^\aj 'sUiViiiii^FL'Sa

CLEVELAND, OHIO,

MANUFACTURERS OF

GLG(JTRI(J LIGRT dmwm
Battery Material.

DAY'S KERITE INSULATION.
The acknowledged Standard for durable and hig-h

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

Electric Light and Power.

Telegraph and Telephone,

Railway and ail other

Branches of Signaling.

Aerial Use,

All Sizes Subterranean Use,

Lead incased mres.^"'ri"l!iTu

CLARK B. HOTCHKISS, Gen'l Mgr.,

Concealed Wiring in all Locations.

16 Dey St., NEW YORK.

departments.:
PAGE,

The Electric Light i6i)

The Electric Motor 169

The Telegraph lea

The Telephone 17q
Electrical Patents no

Head Office, 45 Broadway, New York. Factory, East Newkrk, N. J.

THE CALLEHDEB.

Insulating and Waterproofing Go.
JIANtrPACTUEEES OF

-Insulated Wires and Cables
FOR ALL PURPOSES.

House Work, Arc and Incandescent Lighting. Contractors for Sub-
marine and Underground Work.

The (JMcago GlectriGal Development (Jo.

PROMOTERS OF ELECTRICAL INVENTIONS.

Patents bought outright, or inventions handled on royalty.

We have superior advantages for placing patented ai tides

on the market.

Correspondence with inventors solicited.

171 RANDOLPH STREET, CHICAGO.

EI^ECXRIC ILIG-HX SXJI^PLIES JL SI>ECIiLI.XY.

THE ILlCTMICmL SUPPLY CO.
17 Dey Street, NEW YORK. 171 Randolph Street, CHICAGO, ILL.

FACTORIES: ANSONIA, CONN. ^

Apdisun H.
Marmov, President.
NoBDYKK, Vice-President.

Chaeles D- Jhn>'et, Electrfcfan BaATWABD K'^Eisnir, Secretary.

'

Amos K. iluLLowiLL, Treasurer^

Jenney Electric Company,
Sole Owners of all the Patents and ^ a\ entlons of Charjes D Jenney (known as the Jenney System) and Sole Owners and Manufacturers of his

Improved Oynamo, [amp $
Electric ||)otor.

In all desirable features of Arc and Incandescent Lighting
the Jenney System leads. Simple, durable, economical,
steady, briniant and penetrating. In these esoentlals It chal-
lenges comparison

Estimates Promptly Furnished for Erecting Electric Lighting
Plants for Cities, Companies or Individuals.

pRrcEs Furnished for the Jenney Arc or Incan-
descent Systems, or for both combined.

The Jenney Arc-IncandescentDynamos are self-regulating,
and permit the turning ou and off of one or all of the Lamps
at will".

T/iis Cnmpamj gives special attention to furnishing Mills^
Shops, Factories, etc., with Individual Plants.

Eff- Stiil Fll PIllPllET IllSSlBHTlIt m DESCIIIINS TIE 5ISIEM. .^8
OFFICE iKD WOkES.'

Oor. Kentucky Ave. and Morris St.,

INDIANAPOLIS, IND.
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The Thomson-Houston Eled^ric Go.
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SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

Electric Arc-Lighting
IlSr THE -yCORLID-

I

This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

i

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS
AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

FOR DIRECT LOW TENSION

These dynamos are automatic in their regulation and will maintain a uniform light, with all or any portion of the lights in circuit,

maintain its candle power during its guaranteed life. Every requisite for the most perfect system of

Incandescent Electric Lighting, at prices which insure a profitable investment to the purchaser,

Incandescent Lamps and Appliances for Incandescent Lighting.

Our lamp will not blacken, and will
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"3 5 0)This company also manufacture Electric Motors of all sizes for the transmission

of power. Plans and estimates furnished for all kinds of Arc and
Incandescent Lighting.

THE THOMSON-HOUSTON ELECTRIC CO.,
<cc« offices:

Eastern, 178 Devonshire St., BOSTON. Western, Pullman Building, CHICAGO, ILL.
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^LECTRIC i- JylGHTING.
(WOOD'S PATENTS), Owned and Manufactured by the

American Electric Manufacturing Company^
18 CORTLANDT STREET, NEW YORK.

For siniplicit}' of construction, steadiness and purity of liglit, perfection of Automatic regulation, economy of power in operatiou,

freedom from getting out of order, and absolute safety of Armatures from burning,

Tlie JLlMERICiLlSr IDYNiLlMO HiLS HO EQUiLL.
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits of

the AMERICAN SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

^MEiicjii Ilectbic Mumufactubihg Co.,

18 Cortlandt Street, NEW YORK.

K. M. JARVIS, President. J. A. GRANT, Secretary. A. F. UPTON, Treasurer and General Manager.

Tlie Jarvis Engineering Compa.n.y
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ARE IKEPARED TO FURNISH ESTIMATES ASD CONTRACT FOR

COMPLETE OUTFITS OF STEAM MOTIVE POWER
For Electric Lighting Stations, Mills and Factories, including Boilers, Engines, Steam Pumps, Feed Water Heaters, Injectors,

Iron Stacks, Grate Bars, Boiler Furnaces, etc.

BOSTON: No. 61 Oliver St. H. A. GLASIER, Mgr. Western Department. NEW YORK: No. 108 Liberty St.
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J. J. DICKEY, President.

H. J. WELLS, Sec'y and Gen'l Manager.

ISRAEL LOVETT,
_ Sup't and Electrician.

F LEMON DRAKE, Vice President
L. H. KORTY, Treasurer.

BIuDLAiTD Electric Co.
OMAHA, NEBRASKA,

DEALERS IN

ELECTRICAL SUPPLIES
FOR THE TELEGRAPH, TELEPHONE AND ELECTRIC LIGHT.

Hotel and House Annunciators, Burglar Alarms, Fire Alarms, Electric Gas Lighting, Sr:.eaking Tubes, Elevator Annunciators, Batteries, Push
Buttons, Electric Pens, Telegraph Learner's Instruments, Medical Batteries, Linemen's To jls. Bell Hanger's Supplies, Railway Velocipede Cars, Etc.

WESTERN AGENTS,—THE OKONITE CO., and the Return-Call System of Hotel Annunciators. Fire alarms for cities and towns.

We own the Franchises of the Western States and Territories, for the improved McCULLOH AMERICAN DISTRICT TELEGRAPH SYSTEM
and are prepared to give franchises and construct plants on reasonable terms. ,

J^" Estimates furnished and contracts made for any and all kinds of Electrical Work in any part of the WesL Correspondence solicited. Illustrated Catalogue and
Price List on Application,

Forest City Electric Works,
MANUFACTURERS OF

Cleveland's Electric Light Cut-outs,

GANG SWITCHES, FROM 5 TO 40 AMPERES.

Quick Make and Break Uncontrolled by the Handle.

Correspondence Solicited with Electric Light Companies.

W. B. CLEVELAND, proprietor,

26 S. Water Street. CLEVELAND. O.

rAEADAY CAEBON COMPANY, LIMITED
CAPT^CIT^iT, 1,000,000 CAItOOlVS MiOIVTHLY.

OUALITY GUARANTEED EQUAL TO ANY IN THE MARKET.

LOW PRICE LIBERAL DISCOUNT ON LARGE ORDERS. CORRESPONDENCE SOLICITED.

PIXXSEURG-H, PJL.

NEW * YORK ^ SAFETY STEAM * POWER * CO.
BUILDEES OF HIGH GEADE SELF-CONTALSED

AUTOMATIC

Qjt-Off E;i7§iF)es,

SPECIALLY ADAPTED FOE r.TTNKIKO

IlECTRIC « ilGHTS

And other duty requiring close

regulation of speed.

ADVANTAGES

:

Great sfrenc/ih without excessive weight,

Small space required.

Simplicity of construction,

Accessibility of all parts.

ESTIMATES CHEERFULLY FURNISHED.

Western Office and Warcrooms-

64 & 66 i>. L

CHICAGO, ILLS.

WM. A. HAMMETT, Mgr.
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POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS OF

Jteam and Hydraulic |||achinery.

Complete Steam Plants for Electric
Light and Power.

Western Agents for Armington & Sims' Ensrlnes, Steel Tubular
Boilers, Jarvls' Patent Furnace. National Rocking and Sheffield Grates,
Lowe Feed Water Heater, Blake Pumps, Kortlng Injector, Jenkins' Bros,
Valves, Etc. Also, Brick and Pipe Work, and Belting,

SEND FOR LATEST CATALOGUE.

]07 and 709 MARKET STREET, ST. LOUIS.
BRANCH, 521 DELAWARE ST., KANSAS CITY.

|^ol/T)^5, Bootl7 9 |^aydel75,

25 PARK PLACE, NEW YOBK.
—manufaottjkers of—

Bare and Insulated |i|lre,
Underwriters' Copper Electric Light Line Wire, handsomely finished

highest conductivity. Copper Magnet Wire, Flexible Silk and
Worsted Cords, for Incandescent Lighting. Lead Covered
Copper Wire, for inside use. Round and Flat Copper

Bars, for station work. Insulated Iron Pressure
Wire, Patented Barbed Copper Lighting

Protector Wire.

-SOLE AGEHTS FOR-

The Forest City Carbon |I|nfg. Co., Cleveland, Ohio.

Western Agency, 185 & 187 Dearborn St., Chicago.

%

ACTUAL"VSIZEi;OF LAMP AND HOLDER (Size No. I,) FOR LAMPS 65 to lOO V. 1 6 C. P.'

/^lumipous

I9(;ar;de8eei7t.

We do not manufacture Dynamos or deal
in them, nor do we erect or maintain any
electric plants whatever. Our business is

solely the manufacture of LAMPS (or Lumi-
noids) with our own Fittings, under our own
patents and devices for any system or pur-
pose of any voltage, size or candle power (on
hand or made to orden. We solicit the pat-
ronage of Electric Light Co.'sand large users.

CORRESPONDENCE REQUESTED.
CATALOGUES ON APPLICATION.

VITRITE & LUMINOID CO., 182 Fulton St., New York.

'Ceo b_

Containing Paillard's Patent Non-Magnetic Compensation
Balance and Hair Spring, which are absolutely exempt from
magnetism and will not rust or corrode. Every watch is a
fine timekeeper and accurately adjusted to temperature. As
these non-magnetic qualities are in the works, they require

no shield or other protection.

Ask your jeweler for them. Send for Catalogue.

QW^a J\lo9-/r\a(59(^ti(; U/atel? Qd-, IJd.

177 and 179 Broadway, NEW YORK.

i^eQahi°aalC°Qduil:ffiff-C°'5
Cement-lined Underground Conduit is the Cheapest

and Best Conduit known.

Made of the Best Wrought Iron and Pure Cement.

25 MILES NOW BEINa LAID IN NEW YORK CITY.

ADDRESS:

516 Telephone Building, NEW YORK.

HAlAlll & STANLEY,

J)iicl:-ppoof

Electric

BELLS

gu[sepiop to al

32 * 34

FM^fort ft

NEW YORK.
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WESTERN ELECTRIC COMPANY,
CHICAGO NEW YORK ANTWERP—LONDON.

J^I^(5rap[7*Jel^pl709^/^pparatu5^3^PP''^5

THE BEST OF EVERYTHING AT BOTTOM PRICES.

DETROIT ELECTRICAL WORKS,
MANUFACTURERS OF

Fleetrie ^upplie5

INCLUDING

Medical Batteries, Skeleton, Iron and Box
Bells, Burglar Alarms, Hotel and House
Annunciators, Fire Alarm Boxes, Pins

and Brackets, Insulated, Magnet.Tele-

phone and Electric Light Wire.

BUILDERS OF

pisher's Qlectric ||)otors,

AND ALL APPLIANCES FOR CITY AND SUBURBAN

*= CXRIC RiLIL^HTJLYS. =^

General Offices and Works, DETROIT, MICHIGAN.

poi9t5.

Economy of Power.

Durability of Lamps.

• No Discoloration of

Globes.

Precision of measur-

ing Instruments.

Greater Simplicity.

Less wire per lamp.

IN SHORT,

the most for the

least money.

The United States Electric Lighting Co,

I

Chicago , May 20 tN,

J. F. Conklin, Wngr,

Grand Opera Hours,
Minneapolis, MiDh,

Dear Sir

^

lows.
Jour telegram of the i9th le receivod, rewJing

'

"C. c, Vfarran,

216 LaSaJle St. Chicago,
"We started big and littlo dynamo on ono flngine- had nine
hundred and sixty lights- worked magnificently- run entire
evening-^ w© are much pleased."

0. P. Conklip,

"

le legram1 am very ranch gratified at the receipt of
and thank you heartily for it.

You will greaily oblLge me by answering the following ques
tions

Yours truly,

Questions.

1 understand the above telegram refers
to the two Dynamos put in your engine
room by the U. S. Electric Lighting Co.
as follows,- One 300 light and on© SOO
light Dynamo- and are used for lighting
the stores and officea in the Syod+caie
Block- and is additional to the 600
light plant previously insyalled "by th»
VJ. S. Co. for lighting the Orend Opera
House; all the dynamos being located Id
the Syndicate Block engine room, and
driven by two New York Safety 12 x 12-
75 H, P. Engines, One engine driving the
two 300 lighters for ihe Opera House, aod
One engine driving the 500 and 300 light
dyuamoo for Syndicate Block,

I3 this correct?

The above letter

Block, Minneapolis,

*hat steam preseure at boilers waa
employed when oporatlriR the plant as por
above leleRram?

<jolUf

At what voltage were the lamps burned?

1 understand that you contracted with the
Edison United Mfg. Co. of New York for a
300 light dyoamo with wiring for .the

Syndicate Block; their proposal for wiring
was on basis of xi^. losg in electrical
pressure, and the dynamo to yield 8-16
candle power Edison lamps per horse power.
When plant was finished, wiring was found 30
Unsatisfactory, and a great loss in electrical
pressure instead of no loss , and that you
were induced to male contract with the
Edison Co, wholly on account of the low
price they offered their apparatus as cqjd-
pared with the 0. s. Go's, propocal,

ts the above correct?

When indicating the engines driving the
Edison DynaiDO, how many lights were being burn^

What amount of power was required to run
the c?^5" lightBf

After obtaining the above dat* concerning
the Edison apparatus, and ascertaluing that their
guarantees fell so far short of being
fulfilled, did you re.leot the Edison plant
and substitute it by a U. s. 300 light plant?
And shortly afterward increase further by putting
in 500 more lights in the Block, and 3 U. S. Go's.
500 light dynamo additional? to which the
telegram quoted in letter refers?

When indicating the Opera Honse plant of
600 U. S, lamps, I understand there were 600
lamps being burned; and indications wore mode
at same time the Edison plant was indicated.
Please state what amount of power was required
for the 600 U. s. Lamps operated by the two 300
light dynamos, and driven by ihe H. Y, Safety

12 Engine,

<Zi4a^ c/6<^.
Cy ^£1<,KJ .l,t/'<.c.C'Ct-^^ ii*^" <5^£*.«*«-«V

2/,r^.

r

•isi^f-

<iS''^ M/>

7'^

<^ m/^

explains fully the DISPLACING of the Edison System by the UNITED STATES SYSTEM in the Syndicate
Minn., and gives data regarding tests made of the two systems. Address

:

C. C. WARNER, Manager Western Department, 2f6 La Salle St., Chicago,
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The Presidential Train.

The train of railroad cars in whicli President

and Mrs. Cleveland are making their western
an 1 southern trip, is perhaps the most luxuriously

equipped of any train in the world. It consists

of three cars. The first and second have been
talcen from the famous vestibule train known as

the " New York and Chicago limited," running
between those two cities on the Pennsylvania
road, and the third is the private car of George
M. Pullman, president of the Pullman Palace Car
cjmpany. The first car is known as the "Ala-

fretta " and is a composite car; the forward end
is devoted to baggage; immediately in the rear

of this is a library, by the way, as elegant and
well appointed as any private library, and still

further in the rear is a bath-room and barber

shop. The " Velasco," a sleeper with all the

comforts that art could suggest is the second car.

The " P.P.C.," for under these three letters pres-

ident Pullman's private car goes, is the third of

these magnificent cars, and during this trip it is

devoted to the exclusive use of President and
Mrs. Cleveland. This car has been refinished on
the outside in the standard Pullman colors, olive

and gold, and the mside finish is of the combina-
tion type, so called because several different

woods are used for the interior decoration. The
rear end of this car is used as an observation-

room, and through its broad plate glass windows
an excellent view of the scenery can be obtained.

mulator company's make. The charging wires
from the dynamo to the storage batteries are run
over the roofs of the cars. The wires are in the
form of a double cable and connection from one
car to another is made through the medium of a
double spring socket and hooks.

In the "P.P.C." and "Velasco" there are
twenty-si.v; sixteen candle power Edison lamps,
and in the " Alafretta " there are seventeen
lamps. Edison fuse boxes are used. The
switches are so arranged that the operator can
charge any one of the batteries, and the switches
controllable by the porter, are so arranged that

the lights in the body of the cars can be turned
on or off without disturbing those in the vesti-

bules of the cars.

An extra battery fully charged, is carried in

the composite car to meet the emergency of any
one of the others giving out. At the nominal
rate of discharge, the average capacity of each
battery is figured at 165 ampere hours, and it is

believed that the dynamo will not have to run
more than fifteen hours a day to charge all the

batteries.

On the vestibule train referred to heretofore,

storage batteries are carried from one end of the

trip between Chicago and New York to the other,

and on arrival at either city the discharged bat-

teries are exchanged for freshly charged batter-

ies. Inasmuch as the discharged batteries are

recharged while the train is on the trip the only

Electric Street Cars, With Special Refer-
ence to Methods of Gearing.'

BY A. RECKENZAUN C. E.

Part I.

Scarcely nine months have passed since your
esteemed president, T. C. IVfartin, presented
a paper on "electric street cars" to the An-.eri-

can Institute of .Electrical Engineers. I have
read this excellent paper with interest, and I have
learned a great deal from it, as al.'-o from the dis-

cussion which followed. Mr. Martin compiled
some very important statistics regarding the
number of horse cars in actual use in the United
States, and he computed them to number 25,000,
for the propulsion of which no less than 120,000
horses are requisite.

These figures filled me with wonderment and
surprise, and when I read further on, that over
20,000 of these noble animals are rendered use-

less every year with overwork in street railway
service, I felt it to be the duty of every engineer,

electrical or mechanical, to assist with every
means in his power in- the emancipation of the

horse from such cruel service. The percentage
of loss given in the paper referred to agrees

closely with our European experience. We
know that the natural life of a street car horse

is reduced to about four years, although it never
works more than four hours a day. It seems
barbarous, therefore, to employ animals for such

Q
l> i i /> t> t: .n ^ t'y"

. ^'rfl'I'i'N'H'H

^ o o
Western, EleetriciantChi.(^ (^

This appartment is luxuriously furnished in ma-
hogany and upholstered in blue glass plush.

Next to this are the sleeping and dressing rooms,
which will be occupied by the president and Mrs
Cleveland. They are daintily furnished in white
satin-wood with a large folding bed and all the
latest conveniences. The main saloon, which
will be used as a dining-room, is handsomely fur-

nished in oak with an old gold carpet and uphol-
stery of rich terra cotta silk plush. A fine parlor
organ and a writing desk are built in at one end.
The forward end of the car is occupied by the
kitchen, which is furnished in walnut and contains
every convenience which the heart of the most
accomplished ir/;<r/ could desire.

The lighting of the entire train is done by elec-
tricity, and the equipment put in for this trip is

novel, so far as known, to this country, although
a similar equipment has been placed in trains in

Europe.

The sketch in connection is reproduced from
one designed to show the various circuits, though
not the relative positions of the cells, switches
and wires. The sketch shows but two cars, the
first and second, the arrangement in the third
car being similar to that in the second.

In the forward end of the composite car is a
Western Electric constant current series dynamo,
commercially rated as a two light machine. It
IS run by a Payne upright engine, which takes
steam from an upright boiler of the same make.
Under each car there is a storage battery of 32
cells of the " 23 C " style, of the Electrical Accu-

loss of time that occurs is in exchanging dis-

charged for recharged batteries at either end of

the route. As it is impcssible to hold the train

at either the Chicago or New York depot for any
length of time, for the reason that both stations

are crowded with trains, any great consumption
of time would not be permissible and therefore

the laborers who do the work of exchanging have
been drilled to do it in the shortest possible space

of time. This work is now done in Chicago in

about eleven minutes. If the presidential train

was traveling only between cities where railroad

stations were especially equipped to provide stor-

age batteries at a few minutes notice, there would
be no need of the dynamo, engine and boiler,

but on so extended a tour as the party will make,
unless special provisions were made for charging
the batteries, the party after exhausting their

supply would either have to go without light or

return to oil or wax candles. Consequently the

dynamo and steam power were provided for the

trip, and with these accessories the tour can be
prolonged indefinitely, if desired.

Johnson, Holland & Co., representatives of the

Elec rical Accumulator company, had charge
of the electric equipment of the train.

The regular meeting of the Chicago Electric

club will be held next Monday evening, October
3rd, at 8 o'clock at the rooms 223 Dearborn
street.

E. R. Warner will read a paper on " automatic

current regulation."

purposes
;
yet until recently no economical sub-

stitute could be found. Steam, compressed air,

gas and spring motors have been tried and found
inefficient. Improvements may be made in one
or more of these, but at the present moment the

field of enterprise is entirely open to the cable

and to electricity. There are over eighty miles of

cable roads in operation in the United States,,

more than half of which have been laid down
within the last five years, and there are indica

tions that further and rapid progress will be
made with this mode of traction, particularly in

hilly districts, where it is impossible to apply

self-propelled cars, owing to the want of cohe-

sion between the wheels and rails when the angle

of repose is approached.

On ordinary streets with gradients of not more
than five per cent., electric traction will doubtless

be more economical and far more convenient

than cables, for well-known reasons. Not only

is the first cost of construction far cheaper than

the cable and its conduit, but the efficiency of

the electric system is much greater.

It is admitted that on cable tramways some 70

or 80 per cent, of the total available power is

consumed in dragging the cable itself, leaving a

maximum of 30 per cent, for moving the cars,

whereas with electric transmission over 50 per

cent, can be utilized, as will be seen by the

following figures, which I have obtained from ex-

lEeail Deforetbe American Institute of Electrical Engineers at

New York, September 20th, 1887.
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peritnents on the electric railway at Frankfort in

Germany. This line is worked by the overhead

conductor system. Its total length is four and

one-tenth miles, double track and groved rails.

The entire circuit of the conductor is eight and

one-fourth miles long, and its electrical resistance

was calculated to be 1.6 ohms.

Efficiency .^nd Working Costs.

During the experiments referred to, two cars

were propelled at a speed of seven and a half

miles an hour ; one of these cars had an electric

motor, and the other was an ordinary car attached

10 tlie first, and the entire weight was ascertained

to be 8.35 tons, including passengers. Electrical

measurements were taken from the dynamo at

the power station simultaneously with those on

the car. The rails were in their usual dirty con-

dition. When running on the level road tlie en-

ergy used on the cars was 3.S7 horsepower, and
on the generating dynamo 6.47, giving an effi-

ciency of 59 82 per cent.; when traveling up a

grade of i in 45, the motor gave eight horse-

power and the dynamo 13.5, which again corres-

ponds to 59 percent, of the available electric en-

ergy. These measurements do not include the

losses in the dynamo and motor, but it must be
remembered that only two cars were on the road,

while the capacity of the plant at the central sta-

tion was sufficient for fourteen cars. With twelve

cars running under the ordinary circumstances of

traffic, the steam engines were indicated, and this

showed a maximum of 164 horsepower, consum
ing two and three-fourths tons of coal per day of

fifteen hours, or two and one-half pounds per

indicated horsepower per hour. Reduced to car

miles, the weight of coal came to 7.5 pounds,
which, at three dollars a ton, would cost one cent

per mile run.

The Frankfort Electric railway has carried over

3,000,000 passengers since its opening in April,

1884. The working expenses in the year 1886
amounted to §24,904, including the following
items

:

Salaries of directors, superintendent, engi-

neers, electricians, conductors, drivers,

firemen and laborers $13,615
Repairs of roadway, rails, cars, machin-
ery and buildings 5,088

Fuel (coal and kindling wood) 3.955
Oil and waste 831
Lig;Iiting and heating of buildings, lighting

of cars and streets 1,415

$24,904

The rolling stock consisted of fourteen cars,

all of which were used on Sundays and holidays,
but only eight cars were usually running on week
days. If we take an average of ten cars, then
the entire expenses would amount to $6.82 per
car per day, but not more than one third of this,

or !|2.27, can be reckoned for the item of traction,

which should only include wages of engineers,
electricians, firemen, cost of coals, oil, and re-

pairs to machinery.
There are about a dozen electric railways in

successful operation in Europe, some more ex-
tensive than the one I have just described, some
smaller ; but this one in Frankfort is worked at a
greater expense than any of the others I know of;

it has been in continuous use for nearly three
and a half years, and I thought that giving you
detailed and exact figures of one line, it would
serve your purpose better than by trying to crowd
a few generalities of all our electric tramways
into the small compass of a short paper. You
can take this as a safe standard of comparison
with other systems of street car traction.

It will be observed, with justice, that the dyna-
mos and motors of the Frankfort line, which was
projected more than four years ago, do not yield
as high an etificiency as more recent machines.
This would leave us another margin. It is well
to have a margin in all our estimates, for there is

nothing that retards the progress of a novel en-
terprise more than exaggeration of facts, or
statements which cannot be fully borne out in
practice.

Some people are apt to base their calculations
and estimates upon theoretical conditions. AVe
should never assume perfection in the case of
street railway tracks, but on the contrary we
ought to adapt ourselves to the roughest of the
rough in order to succeed.

(Tp hs Continued^

THE CONVENTION
THE NATIONAL TELEPHONE EXCHANGE

ASSOCIATION.

The ninth annual meetingf of the National Telephone Ex-
change association was convened in one of the parlors of

the Monongahela house, Pittsburgh, Penn , Monday morn-

ing, September 26th, at it o'clock.

The following members and guests were in attendance :

C. N. Fay, president of the association, Chicago.

Gen. C. H. Barney, secretary. New York.

R. W. Pope, New York.

F. W- Harrington, New York.

J. K- Dunbar, Austin, Texas.

C. E. Stump, New York.
Thos. D. Lockwood, New York.

Geo. L. Phillips, Chicago.

C. H. Maclilie, Chicago.

E. V. Cherry, Cincinnati.

Sam. M. Bryan, \Vashington, D. C.

J. W. Bennett, Lowell, Mass.
Chas. J. Glidden, Lowell, Mass.

J. W. Pickering, Lowell, Mass.
H. D. Storke, New York.
Sam. Ivers. New Bedfoid, Mass.
Edw. J. Hall, jr. New York.

J. H. Blasdell. New York.
H. B. Thayer, New York.
W. D. Sargent, Brooklyn. N. Y.
W. J. r)enver, Boston. Mass.
A. S. l^ibbard. New York.
C. A. Seeley, New York.
T. B. Doolittle, Boston, Mass.

J. W. Ebert, Kansas City, Mo.

J. P. McKinstry, Cleveland, O.
F. W. Harrington, New York.
W. N. Easterbrook, Elmira, N. Y.

G. F. Durant, St. Louis, Mo.
Chas. W. McDaniel, Kansas City. Mo.
Wm. A. Ilovey, Boston, Mass.
E. J. Hall, Buffalo, N. Y.

A. B. Uline, Buffalo, N. Y.
H. N. Gifford, Louisville. Ky.
Geo. L. Beetle, New York.
E. B. Field. Denver, Col.

C. E. Scribner, Chicago.
Chas. A. Brown, Chicago.
W. A. Kreidler, Chicago.

Geo. T. Manson, New York.
H. D. Stanley, Bridgeport,. Conn.
A. V. Garratt, Boston, Mass.
R. F. Ross, Boston, Mass.
Clark B. Hotchkiss, New York.
P. C. Ackerman, New York.
G. L. Wiley, New York.
R. W. Ryan, New York.
T. A. Forbes, Detroit, Mich.
A. C. White, Providence, R. I.

F. E. Degenhardt, Chicago.

J. P, McQuaide, New York.

J. W. Marsh, Pittsburgh, Penn.
S. M. Plush. Philadelphia.

J. B. Ker, Harrisburg.
D. B. Parker.

E. V. Cavell, Chicago.

J. M. Jackson, Chicago.
W. R. Patterson, Chicago.
S. A. Duncan, Pittsburgh.

F. G. Beach, Chicago.
H. C. Davis, New York. '

Mr. Garden, New York.
C. C. Gould, Batavia, N. Y.
Walton Smith, Batavia, N. Y.
P. W. Scribner, Tonawanda, Pa.

J. S. Thompson, Tonawanda, Pa.

Henry Metzgar, Pittsburgh.

MONDAY MORNING'S SESSION.
The convention was called to order by President C. N.

Fay of Chicago.

The secretary called the roll of members, and the Cen-
tral Union Telephone company which, two years ago re-

signed, was re-elected a member of the association.

Secretary Barney's Report:
I have the honor respectfully to submit my report as

secretary of this association for the year ending August 31,
1887.

The changes in membership since my last report have
been as follows: At the beginning of the association year,

we had 34 active members and 32 honorary members. Of
the former, all remain on the roll, although the resignation
of two of them, viz.: the Great Southern Telephone &
Telegraph company of New Orleans, La., and the Cum-
berland Telephone & Telegraph company, of Nashville,

Tenn,, are in the hands of the secretary, awaiting the
action of the association. At the annual meeting, a year
ago, in St. Louis, one new active member was admitted,
the Rocky Mountain Bell Telephone company of Salt Lake
City.

Of the honorary members, three, viz.: the Standard
Electrical works, of Cincinnati, the Western Electric
company, of Chicago, and the J, A. Roebling's Son's
company of New York, have been transferred to the new
class of " associate " members, established at the last

meeting. Two new associate members have been elected,
viz.: Clark B. Hotchkiss, of New York, and the Amer-
ican Electrical works, of Providence, R. I. We close the
year with 35 active, 5 associate, and 29 honorary members,
The office of the secretary remained at 234 Broadway,

New York, until May 1st, of the present year, when the
parties of whom desk room had been hired removed to
other quarters, and the office of the Association was lo-

cated at 32 Nassau street, where it has since remained.

The publication of the "News-Letter" has been con-

tinued throughout the year, and seems to be appreciated,

judging from the fact that if the copies mailed to any
member, fail from any cause to reach him, he, usually,

very promptly writes stating the fact, and asking that other

copies be forwarded. Naturally, he would -not do this,

unless he found the information contained in these semi-

monthly bulletins to be of value.

It seems proper at this point to again remind members
of the association how much they can add to the value and
interest of the "News-Letter" by promptly communicat-
ing to the secretary, any and all matters of news from their

respective localities. Coming from such sources, the news
would posses the stamp of authenticity, which can not al-

ways be said of newspaper information. It was at one
time contemplated to publish a roFter or directoiy of the

telephone field in the United States, and nearly all the

material for such a w^ork was collected by the secretary.

But, in the opinion of some of our officers, the associa-

tion could not properly pay for its printing and the matter

was dropped. As several members have signified their de-

sire for such a directory, it is possible that a sufficient

amount of advertising might be secured to pay for the

expense of publishing it.

The report of the treasurer, which is herewith submitted,

is a gratifying one, inasmuch as it shows the association

to be solvent, and that its expenses for the past year have

been kept within its incorae.

The following is a summary;
Balance on hand last report S3S.35

Receipts of the year 2,024.77

Total $2,063.12
Expenditures of the year - 2,025.79

Balance on hand $37-33
The sources from which our receipts were derived w'ere

as follows:

Annual dues $i,goo lo

Initiation fees 55-00

Sales of extra copies of proceedings 69.67

Total -.$2 024.77
The distribution of the expenditure was as -follows:

Salary of secretary $1 200.00

Rent of office _- 140.00

Printing proceedings St. Louis meeting 27000
Other printing, " News-Letter," circulars and

blanks 151. 10

Office expenses, stationery, postage, telegrams

and subscriptions to newspapers -. 10S.54

Stenographer at St. Louis meeting __ 87. So

Other expenses at St. Louis meeting 68.35

Total $2,025.79
The assets of the association at the present date are as

follows:

Cash in hands of treasurer $37-33
Due from Cumberland Telephone & Telegraph

Co. (dues for 18S4, 1S85, 1S86 and 1SS7 and
assessment for 1SS6) 120.00

Due from Great Southern Telephone & Telegraph
Co. (dues for 1887) 50.00

Total. -- $207.33
The association owns about $10 worth of office furniture

and a considerable quantity of the printed proceedings of

previous meetings from the first to the eighth. On these

last no definite value can be placed, although some of them
are sold from time to time.

It is pleasant to state that the association has no liabili-

ties, every claim against it having been paid in full to

date.

It is reasonable to expect that next year's income will,

in like manner, as the last, suffice for the year's expenses.

THE TREASUER'S REPORT.

The treasurer presented a detailed report, the substance
of which was stated in the report of the secretary.

Both reports were, on motion, approved and ordered to

be placed on file.

A verbal amendment was made to the constitution

—

"October" being substituted for "July" in line 2 of Article

VIL, in order to conform to the amendment made to Ar-

ticle XIV. at tlie St. Louis meeting, fixing the time when
annual dues shall be payable.

TitE President: Now, gentlemen, the hour has ar-

rived for your president, as for every other one acting as

the instrument of cruel destiny, to set in motion the ma-
chinery which shall shortly cut oiT his honorable and, in

his opinion, most useful official activities. He must leave

his conspicuous position and resume his seat in vour num-
erous but insignificant midst. [Laughter.] He no longer

can occupy this throne, from which he can say with Cicero

that he sees the eyes of all of you concentrated upon him.

He cannot longer look upon vou with satisfaction—on you
who remind of him of Euclid's definition of a circle—

a

curved line, all the points of which are equally distant from
a point within called the center. No longer will some
honored representative of illustrated journalism beg his

photograph in order to show his constituents next morning
"how like a fawning publican he looks," and thus amplify

Shakespeare's words, that one touch of art—as well as na-

ture—makes the whole world akin. He might be pardoned
on such an occasion if he grasped his last opportunity and
seized the one remaining hair on the forelock of Time, tied

the old fellow's wings, tipped over his hour-glass, so that

its sands should not run against him, and proceeded to

swing his scythe so mightily that nothing should remain

on the harvest field of rhetoric but endless windrows of

imagination and toppling sheaves of eloquence. [Ap-
plause.] But on this occasion, impelled by modesty, he

will simply say a few last loving words. His expectations

of a year ago have not been disappointed. The business

of the year has been larger in volume, I think, than cer-

tainly of any recent years in the history of the business.
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Throughout the country a steady progress has been made
in the actual art of telephony. Progress has been made
in the directions of service, the permanent construction

and maintenance of exchanges, the improvement of

switching apparatus, and, I think, in the general harmony
of relations with the public, it is to.be hoped that the

future will smile upon us as has the past. It is to be hoped
that this association will go on, .^s heretofore, an instru-

ment of usefulness among us. Its membership has reached

in number perhaps its lowest point. The tendency to

consolidation of the small exchanges into great corpora-

tions, coextensive with the land, has apparently ceased

for a time, and the forty companies, or some such num-
ber, which now occupy the entire telephone lield, and
which constitute the membership of this organization, will

probably not greatly diminish. I think I can say that the

association is established, therefore, on a permanent basis,

and that its members will, as heretofore—for I see many
who have been, as I have, at every meeting of the association

since its first at Niagara—continue to come here vear after

year, and contribute to our information, our progress and
our enjoyment. I hope that the ofificers now to be elected

will do their share in bringing about this happy result, and
most of alt the president, whom it is our duty now to bal-

lot for. I do not doubt that your selection will be happy,

and that he will far improve upon all his predecessors. I

thank you for the honor you have done me twice and
for the courtesy with which you have always treated

me in the chair, and I now announce that we will ballot

for the next president. May he suit the association perhaps
with that identical / which is the difference between an cx-

president and a Jiexi president.

The following officers were then elected, the secretary

being autliorized to cast the ballot of the association in

each case:

OFFICF.KS FOR 1SS7— iSSS.

President, Henry Metzger, Pittsburgh, Pa.

Vice-president, Wm. D. Sargent, Brooklyn, N. Y.
Treasurer, li. L. Storke.

Jlember of Advisory Committee In place of W. A.
Jackson, of Detroit, whose term of office had expired,

E. J. Hall, jr.. New York.
Members of Executive Committee, R. M. Bailey, Will-

iamsport, Pa.; George M. Stone, Cincinnati; J. W. Ben-
nett. Lowell, Mass.; S. M. Bryan, Washington, D. C.

Mr. Tyler proposed the following resolution; " The
National Telephone Exchange Association at its ninth

annual convention desires to express its sense of the mis-
fortune which has befallen the telephone fraternity in the

death of R. S. Boyd. Mr. Boyd by his sweet and genial

temper, his hearty good nature, and his refined and at-

tractive manners endeared himself to us all in the perform-
ance of the delicate task in which he put his tact and skill,

his industry and unquestioned integirity at the service of

his employers. In his death we deplore the loss of an
honored and helpful member of this association and of a
cherished personal friend, and as a token of the esteem in

which his memory is held, the association orders that this

minute be spread in full upon its records and printed in its

published proceedings."
Remarks eulogistic of Mr. Boyd were made by Mr.

Tyler, Mr. Metzger, Mr. Eastabrook, Mr. Hovey, and
Mr. Storke, after which the resolution was unanimously
adopted by a rising vote and on motion of Mr. Hovey the

secretary was instructed to transmit a copy of the resolu-

tion to the widow of the deceased.

President Metzger made a few appropriate rem^-rks wel-
coming the convention to Pittsburgh and expresed the hope
that the visit wouid prove one of pleasure and of kindly
recollection to the members.

C. N. Fay then read a paper entitled " Telephone Sub-
scribers as Knights of Labor."
On motion of Mr. Eastabrook the paper was accepted

and ordered placed on file.

The convention adjourned until half past two o'clock.

MONDAY AFTERNOON'S SESSION.

The convention was called to order at 2:30 p. m.
The President: Mr. Phillips has received, since

dinner, the following dispatch from J. E. Hudson; "Court
this morning filed its opinion in the case of the United
States against this company in this circuit, and our de-

murrer sustained
;
government bill dismissed."

This announcement was received with applause, and on
motion of Mr. Bennett, the president and secretary were
instructed to send a telegram to Mr. Hudson, congratulat-

ing the American Bell Telephone company "on their suc-

cess in defeating the government Pan-Electric."

E. J. liall, jr., of New York read the following paper
entitled

NOTES ON LONG-DISTANCE TELEPHONE WORK;

To talk between points hundreds or thousands of miles

apart as though standing face to face is a feat, the accom-
plishment of which, may well call for our best efforts.

Apart from all commercial considerations it presents the

fascinations of an unsolved problem. No sooner had the

telephone exchange been an established fact than inventors

and "promoters" began to suggest all sorts of visionary

schemes for long-distance telephone work.
Of the early experiments, none were more successful

than the trials between New York and Chicago, speech be-

ing transmitted between those points by a number of per-

sons with fair results. These trials showed that, under
certain conditions, it was possible to talk for a distance of

over a thousand miles. We all know, however, that com-
mercial business could not be carried on under these con-
ditions, as all successful! tests were made when the wires
were free from outside disturbances. As tliey were clear

only on Sundays, and even then only when there were no
storms, or heavy earth currents, the effect of early experi-

ments was rather to discourage work in this direction.

In Canada and in the Western states some long lines have
been operated with success, the distances covered being far

in excess of any practical working lines in the Eastern
states. The reasons for this have often been discussed in

our conventions, and I will not go into them now; it is

enough to say, that giving all due credit for what has been
accomplished, no large business can ever be worked up on
the basis of using grounded circuits, owing to the inevitable

cross talk between parallel wires. The first really practi-

cal success in talking over long distances was the copper
metallic circuit constructed between New York and Boston
by T. B, Doolittle for the American Bell Telephone com-
pany in 1SS3. The distance was about 300 miles, antl I

call it the first practical success because it was the first cir-

cuit that worked at all times regardless of outside electri-

cal disturbances.

Early in 1SS5 I was appointed by that company to take

charge of the development of this branch of telephone ser-

vice, and the American Telephone &: Telegraph companv
was organized to carry on the work. At the outset it was
decided that only copper wires in metallic circuits would be
used, and that nothing should be spared to make the plant
in every respect as perfect as we knew how to build. A
builder whose work is known to you all—W. li. Fairbank
—was appointed general superintendent of construction,

and the first line was constructed between New York and
Philadelphia. The specifications for this line required the
use of poles not less than seven inches in diameter at the
top and from forty-five feet upward in length; to be set six

feet in the ground on straight lines and seven feet on cor-

ners or sharp curves. The poles had gains for seven ten-

pin arms and three arms were at once put on, carrying
twenty-four copper wires. " In addition to the copper wires,

one number S iron wire was strung on a top pin to

strengthen the line—especially during construction. The
utmost pains were taken in guying and bracing, and the

good results of this care in building have been fully demon-
strated by the nominal expense of maintaining the line

since it was finished.

There are nearly three miles of submarine cable in this

line, and all crossings are made with four seven conductor
kerite cables. In three of these cables the conductors are
each composed of three number 18^ B. W. G. copper wires
twisted together and insulated to -jg- of an inch, and the
cables are armored with iS number 4 galvanized iron wires.

The fourth cable has conductors of three number 16 wires
twisted together and insulated to ioJ^-32 of an inch, and is

armored with iS number 2 galvanized iron wires. The
cable houses are large, dry and well lighted, and special

care was taken to guard against lightning and bad C(51anec-

tions and leaks in the terminals. All underground and
aerial cables are of large conductors, heavily insulated, and
the general result has been a line which for nearly two
years has worked with uninterrupted success Wind, sleet,

lightning and electrical storms have, so far. passed over it

without causing more than the most trifling damage, and
we have secured one of the most essential elements of any
factor in commercial business—reliable service.

That this line would talk well no one questioned, as the
distance—about one hundred miles— is far' within the limit

which previous experiments had shown to be entirely prac-

ticable. I will say here that we have not yet reached the

limit of distance, but having worked over -four hundred
miles we know it exceeds that. It is probable that the

progress of electrical development will keep the possible
limit up to the distance over which it will be commercially
profitable to supply this service.

Since the completion of the Philadelphia line we have
started lines of similar character between New York and
Boston—250 miles—and New York and Albany, 160 miles.

The Boston line will be ready for service in a couple of

months and the Albany line by the end of this year.

Having completed our first line we were at last in a posi-

tion, not to commence business unfortunately, but to work out
patiently and thoroughly the problem of making these lines

serviceable. Many of you will remember that at our Pro-
vidence meeting, two years ago, we discussed the question as

to whether there would be any serious cross talk between
metallic circuits when we had a large number of them
working on the same line of poles. Opinions then varied,

but the Philadelphia line showed at once that the interfer-

ence between metallic circuits was practically about as bad
as between grounded circuits We determined not to offer

an imperfect service to the public, and months of hard
work I'esulted in perfecting a simple and practical method
of absolutely removing all trouble from this cause, Mean-
time, the matter of providing suitable apparatus and meth-
ods for working metallic circuits quickly and reliably with
each other and with grounded circuits at the terminal sta-

tions, was receiving" constant attention, and we now are

able to do this work satisfactorily although this part of

our service will alwaj-s be one in which we may expect con-
tinued improvement.
As an illustration of the difficulties encountered: The

repeating coil, which gave excellent results when used be-

tween New York and Philadelphia, was a complete failure

when used between New York and Kew Haven, and a long
course of investigation and experiment was necessary be-

fore we discovered the cause and provided a remedy. We
have completely reversed the old idea that "anything is

good enough for a telephone line;" now I would say " noth-

ing is good enough," but a friend suggests that, strictly

construed, my statement makes the matter worse. At any
rate the best is not too good, and I am confident that the

future experience of us all will convince us, if we still

doubt, that the best is emphatically the cheapest in the long
run.

The telephone business has now been established long
enough to bring us fully into the reconstruction period.

The haste of early construction is over and the problems of

underground construction in our larger cities, the general

use of cables in all exchanges, the necessity of providing
improved switching facilities for the masses of wires which
center in our large offices, and the complicated work of pro-

viding quick and certain means of communication between
our scattered exchanges, are matters which call for the ex-

penditure of lots of brain force and money before the " sec-

ond construction " gives us a perfected system.
When we look over the history of the development of the

telegraph and see the slow and painful progress made by

the pioneers of that enterprise, it may well be a matter of
surprise and congratulation that the telephone has so quickly
found a profitable place in the business w^orld To a great
extent that place had been prepared by the changes in busi-
ness methods wrought by the railroad and telegraph. The
use of local private telegraph lines—and especially the dis-
trict telegraph service—was of especial value to us in pre-
paring the way, by educating people in using electrical appli-
ances for securing quick local communication.

Undoubtedly the use of the telephone has made far easier
the work of introducing the electric light. This process of
education is going on at a rapid rate, and the use of private
wires between distant cities, which is now so common as to
be almost a necessity in certain lines of business, and the
extension of our "extra-territorial" telephone lines, is

preparing the way for the long-distance telephone.
I am often asked the question, " How can you expect

people to use the telephone on your long lines with rates
five or ten times as high as the telegraph charges." The
answer is simply this: The telephone has a field of useful-
ness entirely separate and distinct from that occupied by
the telegraph. Of course no one will pay a dollar for a
telephone message when he can accomplish the same result

by sending a telegram for ten cents; nor will he pay ten
cents for sending a telegram when he can accomplish the
same result by sending a postal card for one cent. If the
long distance telephone competes with anything it is with
the railroad, and it does that in the same way and about to
the same extent as the local telephones compete with livery
stables and street cars. As a matter of fact the service
offered by the telephone is something which is entirely new
and when people learn its uses its place will be just as se-

curely fi.xed, as a most important factor in the transaction
of business between distant points, as it is now in local

service, and the railroads and the telegraph companies will

not suffer any more than the Hvery stables and street cars
do not from the telephone exchange. When persons ship
freight for which they are in no hurry they send it by a sail-

ing vessel or by rail as ordinary freight; when time'is of
some importance it goes by steamer or by a fast freight

line; when goods are perishable or time is important, ship-

pers send by express or by special messenger. So when in

communications time is not important, people write letters;

when greater haste is necessary they send telegrams, but
when time presses and there is urgent need for haste, they
telephone. When the nature of the business requires per-
sonal communication, question 'and answer, the railroad or
the telephone line must be used, and this is our field; quick
communication with instantaneous replies and prolonged
personal interviews. I might give scores of illustrations,

but two will suffice: A New York lawyer recently called

up by telephone a lawyer in a city nearly a hundred miles
away, engaged him for an important case, dictated a lot of

legal papers and inside of an hour was able to file attach-

ments securing for his clients their interest in a large

amount of property which would otherwise have been lost.

This illustrates one class of service; the other is the case of

the Pennsylvania raih'oad which has ample telegraphic facil-

ities between New York and Philadelphia, but in addition,

leases a private telephone circuit, so that the officers of the

road can, without the intervention of operators and the de-

lay of writing messages, carr}' on conversation between the

two cities.

The contracts for service which we are daily making',

and the emphatic commendation of business men who are

using our lines, prove beyond question that the long-dis-

tance telephone is wanted, and that good service wilt be
paid for at rates which will make it profitable to supply the

demand. It is just as certain that there is no demand for,

and no profit in attempting to furnish, poor service, either

in trunk lines or exchanges. Just what constitutes " poor
service " is a question upon -which w^e may all agree. I

think Mr. Jacques defined good commercial service well,

in a discussion of this question recently, when he said, in

substance, that he considered a good commercial line to be
one over which non-experts could converse about subjects

with which they were not both familiar, without repetitions,

judged by this standard, how many exchange and toll lines

would stand the test ?

On motion, it was agreed that the paper should be printed

as part of the proceedings of the convention.

Mr Durant: I would like to ask Mr. Hall to what ex-

tent the so-called long distance transmitter is used in sup-

plying the customers with this long distance service.

Mr, Hall: It is used altogether on our line.

Mr. Bailey: How many poles to the mile are used on
the line between New York and Philadelphia?

Mr. Hall: About 40 poles to the mile is the average.

Mr. Bailev: Is there any great trouble with sleet

storms through that country?

Mr. Hall: We have had two quite heavy sleet storms

since the line was finished. The copper wire stood all

right.

Mk. Gifford; What changes are necessary, and are

they very great in adapting grounded lines or ordinary ex-

change lines to connect with this metallic circuit?

Mr, Hall: The connection between the metallic cir-

cuit and the ground line is made through a repeating coil.

Mr. Gifford: Repeating coils can be attached to the

switch board commonly in use—the multiple—and you can

use the same switch board and appliances, and the neces-

sary changes are easily made, are ihey?

Mr. Hall: Very easily made, yes. When the re-

repeating coil is at one end of the line, the service is very

much better than when the repeating coil is used at both

ends. The introduction of a second coil seems to bring

in quite a serious loss. At the same time, between New
York and Philadelphia, where we have good terminal lines

and the instruments are in good order, there is no difficulty

at all in carrying on between exchange subscribers in both

cities a good business conversation. But if there is any
trouble at all in the terminal Hne then there is difficulty.

The repeating coil seems to reduce the efficiency so far that

there is no margin to spare. I am speaking of using the

ordinary Blake at both ends, connected with the ordinary

switch board at both ends.
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Mr. Fay: Suppose it failed at one point—failed at New
Haven, for instance?

Mr. Hall: Well, the explanation of the failure of the

repeating coil which worked on the Philadelphia line and

did not work on the New Haven line, is this— 1 do not

know whether it is absolutely correct or not, but it is a

conclusion which we reached: The line between New
York and Philadelphia is built largely through low, wet

countr}'. There is a great deal of marsh land and the line

is much freer from eai:th currents and disturbance than the

New Haven line which is built over a rocky, hilly country

and which has either a greater number or greater intensity'

of earth currents, or else does not have sufficient ground to

relieve the line. The effect of that was, when we put on a

coil with a high static capacity, the earth currents of the

metallic circuit were all carried into the grounded line, and

by putting in a repeating coil with a small amount of static

capacity the trouble was obviated.

Mr. Lockwood: I would like to corroborate or add

my mite of opinion to what Mr. Hall has said with regard

to the upsetting of the old notion that any kind of a line

win do for a telephone. A good many of us can remember
the time when a story used to be told in these meetings

that steel wire of almost any degree of smallness would
stand just as well for a telephone line and would be just as

serviceable in the matter of transmission as the best line

that could be built, and a great many steel lines of very

small gauge were put and used. I am not disposed to deny

that the use of small wire did enable the line fiend to get

into a great many places, and I think for that reason very

possibly suburban work was materially advanced. A little

later, some of us will remember, the theory was broached

that insulation was superfluous in telephony. One gentle-

men went so far as to advocate putting up long lines, 30,

40 and 50 miles long, without any insulators whatsoever.

A great many did not go so far as that, but they put up the

porcelain knobs of which I may have a word or two to say

in a special paper. Porcelain knobs are still sometimes

used', and they have a function where they are protected

from the weather and where the line wire is covered, but

the*,' are certainly not of any use where the line wire is bare

and exposed to the weather. Instead of assuming that, as

the telephone will work as well as it does under adverse

conditions, over a bad line, over a leaky line, over a line

with bad joints in it, the telephone will work over any kind

of a circuit, we have reached the point where we must as-

sume that the telephone current is a small thing at best.

Again and again we have heard that the current generated

by the telephone is not much more than the one-millionth

part of the current of a Daniell cell, and we have got to

start from that point and realize that we can not make its

conditions of transmission too easy. Hereafter, when we
put up a subscriber's line every one of us has got to under-

stand that that line may be a possible link in a long line of

communication between two or between three or four ad-

jacent cities, instead of being only connected occasionally

through an exchange switch board to another line of equal

length or approximately equal length, we have got to re-

gard it as one end of a very long line, perhaps two or three

hundred miles long, which has a link of like character at

the other end of it, and we must not forget that the two
ends are the most important parts of the line of communi-
cation. It does not matter how good a line we have in the

middle, how good a line we have in the 50 or 60 miles

which extends between the two subscribers that are talking,

if the ends are bad— if the work is bad. And so I think it

may be emphasized, and it can not be emphasized too fre-

quently, that the short exchange lines have got to be built

in just the best way we know how; the line wire must be
good; the insulators must be good; the joints must be
made in the best way. It does not do to put glass insula-

tors only as far as we think a man will go and look at them.
I remember a line which was recently built for a gentleman
of my acquaintance. He specified particularly just the

kind of a line he wanted. The general manager of the

telephone company unquestionably agreed with him that

the conditions he named were highly necessary for the line

and gave the necessar." orders. The line was built and
when the subscriber that it was built for came home and
looked at it, he found that although he had specified glass

insulators it was put up on porcelain insulators. He
brought that fact to the general manager's notice. The
general manager agreed with him, as would be expected,

and said that the had given orders that the line should be
built just as well as it could be built. But he again gave
orders that the porcelain knobs should be taken down and
that the line should be insulated with glass. The lineman
went and insulated that line with glass just as far as he
thought that subscriber walked back over his line, and left

the knobs on the rest of the line. But we must give the
best attention to the ends. I think that if we must have a
bad link in the line of communication anywhere it is better

to have it in the middle and have the ends perfect. Ground
connections we must look after sharply. I think a ground
connection should be inspected frequently. If you put a
ground connection around a gas pipe or a water pipe, and
the water man or the gas man goes to it, he does not ask us
whether that is a ground wire. All he will do will be to

twist it around and leave it. Very frequently he does not
do anything to it. Therefore I think that is a point to be
insisted on in exchanges, is the frequent inspection of
ground wires.

E. J. Hall, jr.: A little incident occured last week
that I think will prove interesting. Mr. Hibbard called for

Boston over our new line, which is now completed as far as
Springfield. About 175 miles from New York the line was
connected through a repeating coil on a copper wire be-
tween Springfield and Boston, about 100 miles further, so
that the line as made up was 175 miles of metallic circuit

and 100 miles of ground wire, connected through a repeat-
ing coil. The 100 miles of ground circuit was very noisy.

Mr. Hibbard was for that reason unable to make the man
in Boston understand what he was saying, but he was able
to understand clearly every word that the Boston man said.

The Springfield man, who was on the grounded circuit,

could not hear the Boston man talking to him, and Mr.

Hibbard, in New York, talked to the Springfield man and

told him what Boston was trying to say to him. The effect

of the repeating coil was to screen out the noises of the

ground circuit apparently, and while the direct current,

which went into the metallic circuit from the Boston trans-

mitter, was not very loud, it was perfectly clear and dis-

tinct, so that he heard without difficulty everything that

was said in Boston He says that he could have carried

on a long conversation, or could have taken down a news-

paper article, or anything of that kind, from dictation.

But the man who was 175 miles nearer to Boston and on

the direct circuit could not hear Boston.

Mr. Lockwood: Mr. Gifford asked how their induc-

tion coils were made and how connected- A great many
of us have had practice with those coils and know that the

coil is simply an ordinary induction coil differently con-

structed—that is, while there are two wires, each one is

alternately the primary and each one is alternately the sec-

ondary ; it depends on which way the transmission is go-

ing. Each of the wires, of course, has two terminals, or

screw posts, and the two terminals of one wire are con-

nected with the two ends of the metallic circuit, while in

the other wire, one screw post is connected with the line

and the other with the ground terminal of the exchange line.

Mk Sekly : Have you reference to the induction coil

or repeating coil ?

Mr. Lockwood : I had reference to that species of in-

duction coil which we call a repeating coil.

Mr. Gifford : We have all had more or less trouble

with bad connection, and in the last few months I think I

have had more trouble with bad connection in our Louis-

ville exchange than I had before in eight years. I find

that some solder joints are just as bad as some of those

that are not soldered. I would like to make an inquiry in

regard to those new fangled connectors that Mclntire, I

think, has a patent on. They are in Newark. N. J. Those
connectors are two little tubes soldered together, and you
run the wires in and then twist them. I am using them
and they work very nicely. I have used them only a few
months. My opinion is they are going to be better than
any other connections we have ever had A good soldered

connection is a good thing, but I find it is almost impos-
sible to get a man who will go out and solder connections

unless you go and stand over him with a club. If those

other twisting connections will answer the purpose, we will

probably get our lines built better by using them. I would
like to know if any one has used those connections and
what the experience has been with them.
Mr. Hall: Those Mclntire connections were designed

originally for our long distance lines. Before we adopted
them, we had a thorough test made at the mechanical de-

partment of the Mclntyre joint, the Brittania joint soldered

and the American twist joint soldered,—the joints all being
made by good linemen. Probably they were better joints

than would ordinarily be made in practice, particulary as to

the solder connections. The Mclntire joints showed that

we had the full strength of the line wire in the joints. The
other joints fell oK from 15 to 25 per cent. I have forgot-

ten now which was ahead, but the best showed a loss of at

least 15 per cent, in the strength of the line wire; that is.

the break was always at the joint and at a pull of i5or 20 per

cent, less than would break the wire itself. We have used
the Mclntire joints since that time exclusively and they
have given us entire satisfaction. I apply those joints to

both iron and copper wire.

Mr. Lockwood: I think there may be difficulty if they
are applied to iron wire; that is, the conductivity may be
much impaired within a few months on account of chemical
action between the two metals.

Mr. Gifford: The holes of the tube fit very snugly
over the wire and it makes a very tight connection and it is

better than anything we have used. I have not soldered
joints on iron wire. I used iron tubes on the iron wire and
copper tubes on the copper wire.

Mr. Sf.elY: I think it would be advisable if all the

connections that could be gotten into the switch board were
of platinum. Steel plugs rust, brass plugs wear out very
rapidly and platinum plugs can be made very cheaply and
I think they would help the sendee very much.
Mr. B.^ilev: In the last year we have been fitting up a

lot of bells with a small switch of our own. manufacture in

which we use platinum points and platinum plates. We
have fitted up probably from two to three hundred bells

and I have not found the first one to fail us yet. I think
that if that was carried all the way through in switch-board
connections and everywhere, it would save a vast deal of
money in inspection and give a vast deal of comfort and
satisfaction in ser\'ice.

President Metzger expressed the hope that those who
make apparatus for telephone exchanges would bear in mind
the suggestions made by Mr. Seely and .Mr. Bailey.

Secretary Barney presented the following report on

EXCHANGE STATISTICS.

Reports have been received from thirty-seven exchanges,
representing 56,131 subscribers. These reports have been
made from 22 companies; 7 have failed to report.

Following out the plan of last year's report, the results

deduced from these reports will be presented in a series of
comparative tables The first one includes the population,
the number of subscribers, the increase since last year, and
the present ratio of subscribers to inhabitants.

In 1SS6, Providence included in its report Pawtucket,
Woonsocket, Bristol, Warren, Attleboro and North Attle-
boro, which are omitted this year; hence the apparent loss

in subscribers.

Twentj'-eight exchanges in the above list, reporting last

year and this, had, in 1SS6, 39,925 subscribers. This year
they report 43,496, a net gain of 3,571, or about g per
cent.

New York made the greatest gain in numbers, S31, and
this gain would have been still larger but for the fact that
they stopped taking contracts several months ago, being
unable to provide facilities for any more subscribers. Chi-
cago shows a gain of 510, and Brooklyn of 500. The latter

exchange shows the greatest percentage of increase, the

number of subscribers in 1SS7 being nearly 18 per cent,

greater than last year.

In the ratio of telephones to inhabitants. Grand Rapids,

Mich., leads with one to every 37 of her people. Atlanta

comes next with one to 43, which is even a better showing
when it is considered that nearlv half the population of that

city are blacks, and of a class from which telephone sub-

scribers are rarely recruited. Portland, Me., has i to

ever)' 46; Williamsport, Pa., i to every 49; Wilkesbarre,

Pa., I to every 47; ProNidence, i to every 50, and Hart-
fort I to every 51 of the inhabitants. These telephone

fields are evidently thoroughly developed. On the other

hand, Philadelphia has only one telephone station to every

350 inhabitants, and Brooklyn, notwithstanding its rapid

telephone growth, shows a ratio of only one in every 227.

TABLE no. I.—EXCHANGE SUBSCRIBERS.

Popu-
lation.

II
lb

si
3

5

1" ji
Si

90903
37409

417220
3G2535
750000
155000
800000
510373
255189
60000

239265
43140
32000
42551
152093
155917
62000

1S7S02
129200
152988
75000
216140
1206299
61811

847:70
249379
33S10

120000

59163
63597
111000
438.''.0

33340
159871
25000
2:J000

50000
6S3S9

155S
6G2

2:05
2130
a297
1767

4577
20011

840
25S5
563
872
824
7G9
1661

638
1732
1387

732
1227
1148
6881

642
2420
2286
735

2417

503

593
1025

617
565
1362
527
466
500
718

'242'

283
500
65

510

61

300
46
114

"76"

225
51

216

"39'

838
2

'335"

2

Loss
751

Loss
60

87

"44'

30
90

64
29

60

73

72
43
198
170
227
88

112

88
71
93

77
J7
51

198
94

07
108

93
209
61

188
175

96

350
109

46

50

118
107
108
71

59
117
47
49
100
95

Baltimore (1885) 1863

1847
2797
1702

4067

1630
1696

2354
1533

3630

1450 1220 1017

Brooklyn (1SS7) 1846
1420

3246

1601

1208

2903

801

Est. (1S87)

Cincinnati
Deover (1887)
Detroit (18S7)

East Saginaw

779
2285
517
758

751
1956

723
1700

680
1474

6-30

693
1436

587
1516

648
1271

800
1375

391 346

Milwaukee (1887).—
MInncapo.Is (1SS5)...
Xewark(l835)

1113 960

1109

6043
640

1153

5252
651

New York 4808
551

4158
473

3451

Philfldelplila

1951

733

3168

563
506

1688

2802

557
427

1892 1745

EeadinR(Est. J8S7)--

354 347
Saint Paul (1885} ....

57s
535

1272
463
437
440
645

Sprinpftcld
1138 872

Wilkesbarre
Williamsport ..-

Worcester (1885) 777

Total number of subscribers— 1887, 54.080; 18S6. 39.925; Increase,

1SS7, 4,382.

The next table exhibits the average number of daily con-

nections. The business of thirty-seven ofiices is given, and
that of twenty compared with last year.

Taking the twenty exchanges which reported last year

and this, it will be seen that the daily connections have in-

creased from 236,250 in 1SS6 to 314,790 the present year,

an increase of 78,540, or little over 33 per cent. This is a

greater proportionate increase than from 18S5 to 1 886,

which was about 20 per cent.

Some of the larger cities show a remarkable increase;

the most notable instance being New York, which has

gained S3S, or nearly 14 per cent, in subscribers, but has

more than doubled the number of connections, increasing

from 42,003 in 18S6, to 84,750 in 1SS7. Chicago with a

gain of 510, or 12 per cent, in subscribers, has increased

its daily connections from 32,996 to .44,292, an increase of

34 per cent. On the contrary, Washington shows a falling

off in the number of connections, from 6705 to 6219,

although it has gained 90 subscribers during the year.

TABLE NO. 2.—DAILY CONNECTIONS.

ESCUAXGE. 1SS7 1886 1885 1884 1SS3 1882
1

1881

6080
8517
19275
17345
17508
7060
44292
45000
5230

33146
7330
6800
3692
4220
13200
2640
6548

16000
^705
G253
8002

84750
2383
17098
18492
3354
12140
2239
765

1

900U
323S
2471
6219
3274
20IIU

4756
2450

1

1

12500
12043
14675
6485

32996

10481
103S5
10809
5980

31368

"
1—

1

Brooklyn 5508
5480
27101

4741
5290

22000
3842
16044

2304

Chicago 16136

452S
31723

4467
20S00

5298 4179 3450

East Saginaw
Grand Rapids

4000
12000
2265
6031 4461

Minneapolis

•7381

42003
2800

6791

36153 25912 25891 19727

Philadelphia
14435 11583

14423
2500
4307

12046
Beading

40 ?2 3013

Scranton.. -.

Springfield
6705 3939 2782

WilkesbarrL'...
VN'illlamsport
"Wilmington

2450 1

Table No. 3 shows the average daily calls per subscriber,

the daily use of the telephone by each being, of course,

double the number of calls as given in the table.

Thirty-seven exchanges have reported of which number
twenty can be compared with last year. In 1886, Detroit
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subscribers showed the greatest appreciation of the tele-

phone, judging from the amount of use made of it, but

this year they are surpassed by those of Cincinnati, which

reports a daily average of 15 5 calls per subscriber. New
York reports 12.3 calls daily from each station. It is evi-

dent that in ail these exchanges there are the "busy wires"

of which the poet writes, while on the other hand the

taciturn inhabitants of Worcester, jNIass., seem to converse

with their neighbors only 3.4 times per day each, on an

average.

Of the twenty exchanges reporting last year and this,

twelve show an increase in the daily calls per subscriber,

seven report a decrease, and one. Reading, Pa., is exactly

the same as in 1SS6.

TABLE 1^0. 3.—CALLS PER SUBSCRIBER.

Excn*XGE. ISST IS36 18S5 1S84

4.S
ii 8

9.1
S.l
5.3
3.9
9 e

15.3
6.2

12. S

13.

7.8
4 5

5.4
7.9

4 1

3.7
!1.5

- 3.6

12.3
3.7
7.1
8.1
4.5

5.

4,4

12.9
8.7
5.2
4.3
4.5
6 2

9 .

5

S.i

6 7

6.5
5.2
3.8
S.l

6.

4.5
3.9

S.6

4.3
3.4

5.8
13.8

6.

10.6
7.3

Gmnd Rapids

8 Is

S 8

3.9

....

3.2

6-6

6.5
4.3

5.9
7.New York 5.1

Philadelphia
7.3 6.8

i r>

4.4

8.5

5.2 5

Kicliniond 9.5 S.8

D.2 3.5

Wlllliimsport -

3 7

Table No. 4 refers to the number of connections lost or

delayed from such causes as ''busy," don't answer, and
"in trouble." Thirty-seven exchanges have reported,

twenty-five can be compared with 18S6.

Milwaukee for the third year reports the heaviest num-
ber of lost connections, which is for this year, 15.2 per

cent This, however, is much smaller than last year, when

34 per cent, was reported. New Haven, which did not re-

port for two years past, shows the same percentage as

Milwaukee. New York makes the remarkable claim that

its "missed calls" only amount to 2658 per week, out of a

total of 84,750 calls per day. Counting only six days per
week, this percentage would be about one-half of one per

cent, which seems almost incredible, but as some one has

previously remarked, "figures wont't lie," and these

figures have been verified by personal inquiry at the office

of the general superintendent.

TABLE NO. 4.—LOST OR DELAYED CONNECTIONS.

1887. 1886 1885. 1884.

Exchange.

55

a a

Oj

Albany
Atlanta
Baltimore -

4lj5

21IU

1224

7.6

6.3 900
1021

817
421

3852

7.2

8.5
5.6

6.5

17.

900
1618
506

446
2759

9.

5.

5.

8.
'7

300 8.

Brooklyn
Buffalo

Chicago

1303
527

4326
500
208
3209
443
645

100

269

75

994
1600

40
950
450
443
216

7.S
7-5

9.S
l.-".

4.

9.7

6.

9.5

2 7
6.4

10.

2.8
15.2

10.

1.5

15.2
5.6

.5

9.1

634
520
1355

11.

9.

5.

186
2100
263
617

4.1

6.6 2126"
6.

10.

200

195

2032

10!

8.6
34.Milwaukee

Minneapolis
Newark
New Haven
New Orleans
New York.

892 20.

'eoo
2180
li5

8.1
5.5

4 5

'26"

19.59
6.

5.5 1789 's'.'

Pittsburgh 1735
263

9-4

7.8
1397
238

9 7 1085 10.

263 12.0 150 6.

900
171
119

576

175

25U
234
175

10.

5 3

4.8
9.3
5.3
9.6

4 9

7.1

-

195

113

738
6-'

WaslilngtoD 11. 777 1.9 602 in-

\VillIamsport 158

125 5.1

Table No. 5 gives the average number of connections
made daily by each subscriber operator, from 8 a. m. to 6

p. m. Thirty-seven exchanges have reported these figures;

twenty-six can be compared with last year.

By this table it appears that the operators at New Or-
leans do the most work and those at Newark, N. J., the
least, the former averaging 1,073 connections daily, and
the latter only 116. And notwithstanding the apparent
fact that each young lady in the Newark exchange devotes

five minutes to answering each call and making the neces-
sary' connection, the writer is able to aver, from personal
knowledge, that the subscribers in that city are even yet
not as happy as they would like to be.

Eighteen exchanges working on the multiple system, av-
erage 645 connections per day by each operator, 'while six-
teen exchanges using straight boards average for each
operator 350 daily connections.

In most exchanges the operators appear to be doing

TABLE NO. -CONNECTIONS PER OPERATOR.

ExcnAjTGE. 1S87. 1886. 1885. 1884. 1SS3. 1882.

Albany m
m
m
m

429

746
7SS
73s

3S4
269
328
522

319
942
732
469
310
388
612
440
960

345
116

367
1073
89'.

303
465
569
305
301

334

1028

304
405
305

530
444
325
910

237

Atlanta ..,

Baltimore - 595
514
367
233
300

390
375
277
233
290

Boston

177
221
271

132
263
202

Buffalo .. 1.18

161Chicago
Cincinnati m

269
709
643
372

291
710

360 379 246
Detroit m

in

ra

East Saginaw
Grand Itaplds-—

400
633

324

Louisville m
Lowell

m
IllMilwaukee

Newarlt
335 281 203 269

New Haven
...m 1054

200
400

848
255 145 120

...mPWladelpliia....
504
327
280
355

526

Providence

...m

335
Reading
Elcljmond

...m 620
293
637
469
401-.-in

387

Williamsport

306

TABLE NO. 6.

—

subscriber's WIRES PER OPERATOR.

Exchange. 1SS7 1886 1335 1884 1883

77
85

98
95

74

62
34

37
52

76

3S
60
S3

58

71

42
76
62

46

73

157
34

76
56

65

38

28
57
84

33

32
71

80
34

44
90
34

Baltimore 67
iS

72

37

71
63
71

70
33

85 30

68

67

34

48
EnlTalo
Chicago. _

67
31

48

71

55

57

70
East Saginaw

64

70

37
71 91 64

142
91

75

144

66

Philadelphia
62

37
35

44
128

-----

67
79

53
64

92

34

65

35

108 88

Saint Paul .-.

Scranton-..- -

126

Wilmington

'

TABLE NO. 7.—COST OF CONNECTIONS.

Cost of One Connection.

Exchange.
1387 1886 1885 1884 1883 1882

.0026

.0029

.0013 .0045

.0166

.0040

.0057

.0056

Vooei
.0016
.0020

.0052

.0025

.0038

.0041

.0064

.0048

.0040 0053 .0072

.0041

.0053

.0040

.0055

.0014

.0025

.0024

.0041

.0043
0026
.0062
.0032
.0016

.0060

.0067

.0018

.0078

.0056

.0037

.0031

.0071

.0069

.0060

.0054

.0098

.0047

.0064Chicago
Cincinnati --

.0073

.0021

East Saginaw ---

.0050

.0033

.0063

.0035 .0046 .0113 .0055

Minneapolis - -

Newarlc -

.0011

.0083

.0050

.0015

.0066 .0066

.0035

.0078

.0051

0047
.0023

.0029

.0046

.0052

.0037

.0020

'?0034

.0060

.0031

.0028

.0034

.0026

.0073

.0051

.0048

.0020

'
1 1

more work than last year, the reverse, however, being the
case in Jersey City, Louisville, Paterson, Portland, Read-
ing, Scranton, \Yilkesbarre, Washington, Williamsport and
Worchester.

Table No. 6 shows the number of wires which each sub-
scriber operator is expected to attend.

Eighteen multiple boards average 71 wires per operator
;

sixteen straight boards average 55 wires per operator. In
both cases this is a reduction from last year's averages.

The cost of making connections in the several exchanges
is shown by table No. 7, which contains statistics from
thirty-three exchanges.

Four Pennsylvania exchanges, viz.: Reading. Scranton,
Wilkesbarre and Williamsport, pay considerable more

—

from 25 to 100 per cent.—for connections than they re-

ported last year. The following exchanges have slightly

reduced their operating expenses, viz.: Baltimore, Chi-
cago, Denver, Grand Rapids, Jersey City, Louisville, New
York and Springfield. Brooklyn, JBuffalo, Milwaukee and

table no. S.—NUMBER OF TRUNK LINES.

EXCUAKGE. 1887. 1886. 1885. 1384. 1883. 1882.

24

18
213
221
57

369
260

17

183

175

57
366

152

126
45

355

104

37
254

89

26

245

37

10

30

4

20

16

69
12

12

67

2

12

Louisville
Lowell

14

23

20

New York 755
21

60

78
5

39

9

600
26

520 491 331 274

Philadelphia
Pittsburgh 47

6

32
5

1

39

37 42 38

16

2

13

4

7
2

6

12

2

12

6

8

the rest of the list report almost identically the same cost

as a year ago, showing the reliability of their figures, and
indicating that they cannot bring their work down to a

much finer point than it is at present.

Table No. 8 gives the number of trunk lines, and as

might be expected, shows that these lines are becoming
more numerous each year.

Table No. 9 shows statistics regarding the daily use of

trunk lines.

Seventeen exchanges reporting last year showed an aver-

age of 31 connections per day over each trunk line; twenty-

six exchanges this year report a daily average of 39 con-

TABLE no. 9.—TRUNK CONNECTIONS (DAILY CONNECTIONS
PER TRUNK.)

Exchaxge. 1887. 1886. 1885. 1884. 1883. 1882. 1881.'

18

12 16

27
25
26

61

24
33
36

56

22
26

38

22

39
38

2S
50 41 21

Cincinnati

155 61 52

Hartford 9

13

40
13

40Loifisvllle

Minneapolis 15

16

"43"

10

36
69
8

New Orleans
56

10

"is" "31'
41

"31" "23"

Patei'sou
Philadelphia
Pittsburgh
Portland ---

74
11

111

76 4

IS

Springfield
"Washington

13

16

48
22
SO

9

IS

30
41Williamsport

~

Worcester - ......

nections. It will be noticed that in Detroit this average is

greatly exceeded, that exchange making the remarkable

claim of 155 daily connections over each trunk wire. These

figures, however, have been verified and must be accepted

as correct. The average also shows that the use of trunk

lines is increasing year by year.

Table No. 10 exhibits the capacity of the cord and plug

switch-boards in use in the reporting exchanges, and indi-

cates that the plug board is rapidly becoming obsolete. The
majority of that style of boards is now in use in the New
York offices, and will disappear from the nest report with

{Continued on ^age i6^-)
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The Telephone Convention.
We devote a large amount of our space this

week to a full leport of the proceedings of the

National Telephone Exchange association in

annual convention at Pittsburgh, last Monday
and Tuesday.
The report on " statistics " is not only a valu-

able one but very interesting, covering the whole
ground as exhaustively as it does. Of course,

an increase in the number of telephone exchanges
is shown.
The papers presented by Mr. Sargent on the

use of underground and aerial cables show the

importance of this inatter, and are full of informa-

tion as to experiments that have been made.
Long distance telephony is a subject well

treated by Mr. Hall.

Mr. Lockwood's paper on the progress of a

decade in telephony and treating of the different

eras, is one of great interest, and is one that will

be appreciated years hence by students of the

history of telephone construction perhaps more
than it is at the present time.

The electric motor only needs the opportunity
to demonstrate its ability. One in Detroit, a

couple of weeks ago, propelled a car containing

forty-nine persons over a road at the rate of

thirty-three miles an hour. The conditions were
very favorable, however. The road-bed was un-

usually good, and there was but little traffic on
the street to interfere with the experiment.

Twenty-four new railroads projected within

six months in the little empire of Japan, involv-

ing the employment of $48,000,000 capital, re-

minds us of the experience of Illinois in 1836-8,
when the state was gridironed with railroads, be-

gun with borrowed foreign capital and aban-
doned before completion, leaving a legacy of

debt, which requirecl years to extinguish. If the

Japs have a similar experience, they will bitterly

regret the advent of railroads; and foreign

capitalists may find themselves loaded with bad
debts instead of profitable returns. It seems
that Americans have kept out, and do not intend

to get their fingers burned.

In the account of the photographing of light-

ning given in our miscellaneous notes, the writer

evidently makes the mistake of supposing that

the camera was opened on the instant of the ob-
servance of the flash. A photograph of light-

ning under such circumstances would be impos-
sible, as time in the lightning flash is practically

annihilated, and the flash, had ceased at the mo-
ment of its appearance, only the effect on the re-

tina of the eye remaining. It would therefore
seem impossible that the photograph could have
been obtained unless the plate was exposed pre-

vious to the observance of the flash ; the dark-

ness saving the sensitive plate from injury by the

exposure, while the intense brilliancy of the flash

would bring it out in marked contrast to any

slight effect which the previous exposure may
have pi'oduced.

The Chinese Government officials have lines of

wire from Shanghai to the north and south well

established and in good working order. Since

1873 there has been a cable between Hong Kong
and Shanghai. Other lines are in working order,

and there has never been any difficulty ex-

perienced by the Chinese in sending messages.

It requires about 7,000 characters to conduct the

everyday ordinary transactions in Chinese mer-

cantile affairs. A book containing the characters,

numbered from i to 7,000, has been printed by
the telegraph authorities, and if a man wants to

send a message he simply wires numbers repre-

senting the characters, and the receiver marks
down the number at the end of the line. Refer-

ences is made to the book, and the characters are

ascertained. The system has been working for

the last thirteen years, and has given satisfaction

to the Chinese.

The Bell Telephone company have gained the

victory in the celebrated suit brought by th-

United States to annul their patents, the descis

ion having been rendered in the United States

circuit court in Boston by Judge Colt on the

26th ult. The validity of the patents is neither

affirmed nor denied, but it is maintained that the

government has no power to bring suit to cancel

a patent issued by its authority, even when ob-

tained by fraud, as alleged by the plaintiff in this

case. It is also maintained that if it was the

intention of congress to grant such power, a

provision to that effect would have been incor-

porated in the patent laws, and that the absence

of such provision must be accepted as evidence

that such was not the intention.

The English provision for the cancellation of

a patent by the government, which was cited to

show the equity of the case, was stated to be a

prerogative of the crown, and could not be con-

sidered as parallel to the present case.

The demurrer to the bill is sustained and the

bill dismissed.

The experiments of Nahrwoldton the electro-

static discharge in air, and his theory deduced
thereform that such discharge is solely due to

particles of dust, will require to be verified by
numerous crucial tests before it can be accepted.

It is undoubtedly true that air charged with dust

or smoke has greater conductivity and conse-

quently less resistance than pure air ; and that

carbon from smoke-chai"ged air, as well as dust,

is electrically deposited in the manner described;

as any person familiar with the use of a Holtz or

a Topler machine, in the smoky atmosphere of

the city, soon finds out to his cost and annoy-
ance; and it is probably true also that red-hot

platinum throws off metallic particles, and that

the higher resistance of pure air requires a higher

degree of electric intensity to accomplish the

same results. But nevertheless air is matter, and
electricity is undoubtedly a universal property of

matter, as much so as gravity, and all the ex-

perience of electricians for the last century,

goes to show that the electric potential of air,

like that of other matter, may be varied; that

air in its purest state, sixty miles above the earth,

in the auroral strata, is capable of being highly

electrified; and that air molecules when electri-

fied to the same potential are self-repellant, and
are attracted by other air molecules at a dift'er-

ent potential, the same as pith balls, gold leaf,

tissue paper, or other light matter; and that air

currents, or "electric wind" is the result. If air

free from dust cannot be electrified statically, as

Nahrwoldt states, then the air, one to three miles

above the earth, in the region of the thunder
clouds, is impure, and charged with dust and
smoke, which is certainly contrary to the com-
monly accepted theory, or else air is not the

medium of electric transmission from cloud to

cloud.

If Nahrwoldt's theory is correct it overthrows
the whole theory of atmospheric electricity; for

either there is no such thing as air free from
dust, or else no such thing as atmospheric elec-

tricit)-.

A British patent gi'anted to R. Theiler of

London describes a combination of telephone

transmitter and receiver in such a manner that

the two parts constitute a single instrument.

The receiver and transmitter are enclosed in a

box which consists of a small cylinder of metal

or ebonite, closed at one end by the tympan of

the transmitter, and at the othef end by the

tympan of the receiver. A screwed cover with a

central aperture protects the receiving tympan.

In the cover plate is inserted a cone or tube,

which collects and concentrates the sound waves
and serves as a handle to the instrument. When
in use the opening of the cone is placed at the

side of the speaker's mouth, and by this means
inconvenience to the user and the objectionable

condensation of moisture from his breath is

avoided. The sound waves impinge only upon
the outer curve of the cone, and a row of holes

assists the clear transmission of sound waves
along the cone. The receiver is constructed with

a circular permanent magnet, one pole of which
induces the iron cone inserted into the coil. The
other pole induces the thin tympan. The trans-

mitting part of the combination consists of a

very thin tympan of steel firmly clamped between
the edge of the box and the cover plate. To the

center of this tympan a thin carbon disk is

fastened, constituting one of the electrodes of a

battery circuit. To the back of the tympan is

fastened a disk of felt with a hole in its center,

this hole being filled with hard carbon granules

and closed by another thin disk to which a weight

is fixed, constituting the other electrode.

Electrical Conductivity of Solid Salts
under Great Pressure.

In Abstracts of foreign periodicals issued by
the Institute of Civil Engineers appears a sum-
mary of a paper under the above title, by L.

Graetz, in liepertoriuiii der Pliysik : It is well

known that the metallic salts in a solid state

oft'er at low temperatures a high resistance to

the electrical current, but begin to conduct at

temperatures even far removed from their fusing

point, and that the conductivity increases with

further rise of temperature. As regards the

electrical resistance of such salts when in solu-

tion, this may in some measure be identified

with the resistance presented to the mechanical
movement of the electrified molecules ; and it

should therefore follow that the salts in a molten

condition would act as conductors of electricity
;

but the fact that they begin to conduct before

this change of condition takes place points to

some other connection between electrical con-

ductivity and molecular motion, a conclusion ar-

rived at by Kohlrausch from his experiments on
iodide of silver, where no sudden change in its

resistance was found at the passage of the solid

to the molten state. If, however, electrical con-

ductivity of such salts be assumed to follow on
the same lines as thermal conductivity—that is,

to be a function of the frequency of molecular

collision—then subjection of the solid salt to

pressure should alter its conductivity in the same
direction as has been observed to follow increase

of temperature. The author's experiments, which
have evidently been made with the utmost care,

most conclusively confirm his argument thus set

forth. The screw pre.ss, by means of which an
estimated pressure per square inch of about 700
atmospheres could be obtained, consisted essen-

tially of a plunger working in a cylindrical hole,

the sides of which being well lacquered, and a

sheet of mica inserted to insure insulation be-

tween the two, so that the end of the plunger

and bottom of the cylinder alone formed the

electrodes, the distance between them being
given by an index suitably affixed. The sub-

stances under examination required most careful

desiccation, the completeness of which process

was beautifully indicated by the behavior under
the electrical test ; thus, if the salt was not free

from uncombined water, the resistance was
found gradually to increase after the application

of the pressure, owing to this water being slowly

expelled to the surface, and on suddenly releas-

ing the pressure a great decrease in resistance

followed as a result of the water re-entering the

capillary cavities ; on the other hand, with the

salt perfectly dried, the opposite result was
noticed, owing to the less intimate contact be-

tween the electrode and the salts.

4
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the removal of these offices to the new gigantic multiple

board in the ne«- •building on Cortlandt street.

Twentj'-eight exchanges last year reported 21,159 direct

and 4.S30 circuit wires and thirty-seven exchanges reporting

this year show 31,921 direct and 6,239 circuit wires. The

tendency is evidently more and more toward direct wires,

although the two three and four-party lines retain their

popularity in Xew England, Worcester and Springfield

both of which have gained in subscribers, having actually

less direct wires than 1SS6

T.\ELE NO. 10.

Vk.m:. CurJ. Plug.

5I62T
34190
4G985
38070
2!43:i

16799
8S93

12215
9235
15110
234 IS

12TG3
12755

11904

The proportion of "direct " and "'circuit " wires in the

different exchanges is shown in Table No. 11.

T.iBLE NO. II.—DIRECT AND CIRCUIT WIRES.

13.57, 1886. 1SS5.

Direct Circnit. Direct Circuit. Direct Circuit,

Albany ..-

AihiDta
ISaUiiiiure

Hroo^lyll

IluttalM

rhicagu
I'hicluuatl

Denver .

Detroit

East Saginaw ..

Grand Raptds.-
Hanford
.lersey CUy .—
Loulsyllle

1087
821

1078
2705
1258

4577
2220
740

2060
345

738
176

442
776
82

1311
579

697
214
1034

6S42
433
1S97
1738
45
3>2

580
469
84
41

478
128
114

433
57

60

10

372
170

174

299
44

231

153
48
193
143
434
173

129

281
2

261
47

8

99

132
210
31G
675

6

210
168
162
300
73
152

17

215

1007
2157
1183
4067

717

1S21

390
638

885

675
32

1172

995
604

441

1457
37

.840

490

CO

52
441
119

105

372
73

4U4
195

183

"9

189

53

45

131

372
227
104

"73

6

92

205
329
944

9

164

145

270
91

151

33
192

Isi
1734
1102

3630

715
1605

350
7311

52
986

"975

5213
459

1120

"324

299

"63

383
237
165

111

156

'127

271
221

Milwaukee
Minneapolis
Xewark -.

New Haven
New Orleans. .-

New York
Palerson
Philadelphia—
Pittsburgh
Portland
Providence
Uichmond
Saint Paul
Seranton
Springfield

"Washington
WUKesbarre .-.

Wlltiamspoft .-

"Wilmington
Worceaier

112

"84
6

94

'173

616

314

"135

Table No. 12, salaries of operators, is gathered from a

field of thirty-two e.xchanges, employino; 1,150 operators,

and shows the following results:

TABLE NO. 12.—SALARIES OF OPERATORS.

32ExcHANGKS~l,150 operators,

Highest (including Chief Operator)

Lowest
Average .—

As last year, New York pays the highest average salaries,

viz., Si3.!3 per week, and Reading, Penn., the lowest,

$3.87. The general average is $602 as against $6.61 last

year.

The next table shows the wages paid to linemen and

inspectors

:

TABLE NO. 13.—SALARIES OF LINEMEN AND INSTRUMENT

34 Exchanges
Daily Pay of

248 Men.
Line Men. Instrmne-t Men. Combination Mer..

Highest
Lowest
Average

Philadelphia, $2.75
1.50

2.02

Louisville, §3.00
Wilmlneton, .77

1.31

New York, $2.88
E. Saginaw, 1,15

2.06

This table was made up from reports embracing 34 ex-

changes, employing 24S men. The highest average wages
are again paid by New York, Louisville and Washington
pay the lowest wages to linemen, and Wilmington, Del.,

the lowest to instrument men and combination men. In

conclusion, it is gratifying that the report this year has

been made fuller and more valuable for comparative pur-

poses by the larger number of exchanges reporting, and it

is to be hoped that next year may show even a greater im-

provement in this respect. The labor required to make out

the reports asked for by the Secretary is very slight to each

individual manager, and the consolidated statistical report,

dry and uninteresting as it may be to listen to, is, when
printed, useful for reference, and valuable for study at

leisure in the future.

It was ordered that the report be embodied in the printed

proceeding of the convention.

Mr. Seely: As the gentlemen of the convention seem
to be amused at the small number of lost connections in

New York, I would say that in New York, when a man
calls for a connection, and the party he calls for is not in his

office at the time, we make a note of it, and ring him up
afterward. It may possibly be 20 minutes after the call

that the connection is made. If the subscriber called for

cannot be raised, the operator makes a ticket, which is

filed on a hook. The tickets go to the chief operator, who

is instructed to try to get those connections afterward. If

they succeed in getting those connections during the whole
day. of course they do not count them as tost connections.

Mr. Durant: The connection is not lost until the day
is lost ; it is good till sundown.

JNlR. LoCKWOOD: It is a realization of the old adage

—

nothing is lost if you know where it is.

Mr. I.ockwood then read the following paper, entitled

TEN YE.VRS' PROGRESS IN rRACTICAL TELEPHONY.

The year 1SS7 marks a decade from the institution of the

first experimental telephone exchange, and it seems an emi-

nently proper time for a retrospective glance through the

various and transitional conditions through which the tele-

phone exchange system as a whole has passed on its way to

the present period and degree of excellence.

Ante- Telephonic Exchange Systems.

It is fitting at this point that your attention should be

called to the fact that the idea of electrical interconmiunica-

tion is older than the electrical telephone. There is no
space in this paper, and not time enough at this meeting, to

recount in detail the special features of these ante-lelephonic

exchanges, but the paper would be incomplete without at

least a glance at them. The first idea of exchange work
which to my knowledge occurs in history, is found in a

British patent issued as far back as February 7th, 1S51, to

F. M. A. Dumont This clearly describes an exchange
system of dial telegraph instruments; connecting by short

lines with branch central stations, which branch stations

were provided with trunk lines connecting them with a

principal station. Some of the sub-station tines converged
directly to the main central station. Mr. Dumont showed
two forms of switchboard; in one form the lines were con-

nected by flexible conductors having hooks at their ends,

and to unite two lines it was only necessary to bring two
hooks together.

I show here a picture of the system of lines. The second

form of switchboard comprised a number of dials with

switches revolving on a pivot at their center, the switch

representing a line to be connected with other lines, whicli

latter were represented by metal studs arranged round the

switch dials. The idea was far ahead of the times, and I

do not know whether it ever went into use.

At a later period after the British postoffice had assimi-

lated the telegraphs of that country, and while the telegraph

was still the only means of electrical communication IJe-

tween place and place, the plan of inter communication
between sub-stations by means of a switch at a central sta-

tion was used in England at various places. The postoffice

used it at Colchester for the ordinary business between

several small towns in that district, and between them and
I^ondon; and at Newcastle between persons renting private

lines; in the former case the Morse sounder was used for

signalling, in the latter the Wheatstone dial was employed.
In our own country it is well known that large telegraph

offices have been almost from the introduction of telegraphy

fitted with switchboards whereby different lines could be

inter-connected. This was, however, in such cases merely

a secondary function, and such inter-connections were
chiefly used for the purpose of patching defective lines, for

putting several lines together longitudinally to constitute

temporally a long through line; or to arrange for some
president or general* superintendent, who at a watering

place or summer resort would upon occasion desire to con-

verse telegraphically with his confidential clerk at the home
office.

The very essence of the electrical exchange business is,

on the contrary, the continual inter-connection of the va-

rious lines. But notwithstanding this difference in func-

tion, it is quite obvious that the entire American system of

telegraphy has been from the beginning a colossal aggrega-

tion of Central oflices for telegraphic communications, pos-

sessing switch-boards for changing and coupling circuits,

electrical apparatus for sending signals, apparatus for re-

ceiving signals, and devices for either establishing through

commuication between two wires, or terminating one or

more circuits at the earth.

In 1S69. the Gold & Stock Telegraph company estab-

lished an exchange system of printing instruments between

a number of the banks and the clearing house of New
York, which existed in different forms until the telephone

made its appearance.
Immediately after the war, Henry Bently established a

system of inter-communication at Philadelphia, the lines of

which were classified as "telegraph exchange financial and
commercial news," "bank lines" and "private and local

lines." Scores of business houses and firms were so con-

nected telegraphically at will, through a general central

office that thej were enabled,whenever desirable, to transact

business telegraphically with each other, or with the central

station.

Morse keys and sounders were used in this exchange, and

the connecting operator at the central station had not only

to connect and disconnect the lines, but also to arrange the

batteries as the length of combined line varied.

Next comes the exchange system of the Law Telegraph

company which was organized in the spring of 1875 It

was the result of an idea of Wm. A. Childs to whom is due

the credit of working it up. This company operated in

New York, and placed both a dial telegraph and a call bell,

and a Morse key and sounder at each subscribers station.

The dials and bells were on private wires converging to a

central station, and a number of the Morse instruments

were in circuit together upon a call wire afso extending to

the same central station—much the same in the general way
as is the case in the present so called "Law" system. At
the said central station was a switch-board and a s.et of

trained operators to work the same. The call was sent in

by repeating numbers on the Morse circuit.

Early Telephone Exchange Work.

The telephone as we all know was patented in 1S76. It

achieved its first great success at the centennial, and the

second telephone patent was issued on January 30, 1S77.

That its applicability to the purpose of inter-communica-

tion was from the first appreciated, is abundantly proved by

contemporary records. I myself remember being present

at a lecture given by Professor Bell at Chickering hall. New
York, in May, 1S77, where, although there was a good deal

of doubt in my mind about the actual existence of a real

Watson at the other end; and though the major part of the

exhibition feature of the lecture consisted in "waiting for

Watson " I clearly gathered from the words of Mr. Belt

that in his mind the telephone was to be used as the opera-

tive instrument of just such systems as we have now, and
whereby a house could be enabled to connect with the

butcher, the baker, the candlestick-maker if desired.

This impression of the le.cture I have always retained

with particular sharpness, by reason of the sotio voce re-

mark of a jealous Englishman immediately behind me,who,
upon the statement made by Professor Bell, said with pro-

found disregard of the rights of the letter H, "I suppose
each 'ouse hadded to the circuit would be about one home."
tie evidently meant one ohm, but as he stated it, the pro-

position was indisputable, The first telephone line actually

built for the purpose was finished on April 4th. 1S77, and
extended between the office of Charles Williams, jr., at

109 Court street, Boston, and his house at Somerville, Mass.

The First Telephone Exchange.

In 1S77 E. T. Holmes was carrying on an electrical

burglar alarm business at 342 Washington street. Boston.
He had a number of lines already in existence. Tele-
phones were placed at the offices of a number of the sub-
scribers to this system, and by means of a switchboard
purchased for the purpose by i^Ir Holmes, the lines were
upon the 17th day of May, 1S77. and thereafter, repeatedly

placed in inter-communication; the connecting link being
simply a double flexible conductor with a central office tele-

phone at all times in the circuit. Calling was done in both
directions by means of the burglar alarm apparatus. This
was later discontinued because the subscribers were not
willing to pay for the luxury, as the telephone was then
considered.

The next historical telephone exchange was located in

the drug store of Isaac D. Smith, at Hartford, who leased

a lot of telephones from the New England Telephone
company, and constructed a series of lines from a number
of doctors' offices and livery stabies to his store, furnished

the said telephone to the said doctors and stablemen,
established a home-made switch and call bell in his store,

and was in the habit of connecting the doctors' lines to one
another and to the stables, as they might be called for.

This exchange was brought into some local prominence as

a railroad acLident occurred one night during its existence

at Tariffville, on the ConnecCicuL western railroad, and the

news coming to Hartford, the doctors were collected to go
out on a special train, by means of their telephone, upon
call from Mr. Smith, much quicker than they could have
been otherwise. But Mr. Smiih died and made no sign,

and his embryotic exchange was merged into the Flarlford

Exchanges.

The Covirneicial Telephone Exchange.

The first city of the world to open a commercial telephone

exchange was New Haven, Conn. This was opened to

the public on January 2B, 1S7S. The moving spirit in it

was Geo. W. Coy. Its establishment was rapidly followed

by that of a similar exchange at Meriden, by E. E. Baker,

the latter being opened on February 14th, 1S78.

From this time onward we can not in this paper follow

the history of individual exchanges, but must be content to

generalize. It sufiices to say that exchanges at Lowell,

Albany, Hartford, Holyoke, Springfield, Newport and
New York were quickly organized, and the telephone ex-

change idea was successfully established.

The Era of Conipciitive and Reckless Construction.

In the year 1S7S the Western Union Telegraph com-
pany seems to have reached the conclusion that the tele-

phone business would be profitable, and they took a hand
in it, and organized exchanges with a good deal of enthu-
siasm in many of the cities throughout the United States,

In competition with the exchanges operating under the

Bell Telephone license Looking back we can think and
truthfully say, that although such competition was severe

for those engaged in it, it became a means for spreading

the use of the telephone widely over the land, for the wide
establishment of the telephone exchange, and for accus-

toming the public to the frequent use of the telephone,

which no other agency could probably have equaled. The
ultimate result was that by the end of the competition in

18S0, nearly every important city and town in the United
States had a telephone exchange. But there was another
result. Such a competition implied usually that the ex-

change which fully occupied the ground first, held a great

point of vantage against the other, which need only be lost

by absolute neglect; consequently there was a fierce and
extensive rivalry on the construction of lines and in making
low rates, which we are still suffering from. The cry was,
" Cover the ground. Get your lines up. Give us good
construction if possible, but give us the lines, good or bad."
We know now that many of the lines built on this principle

were bad. Rates were given, upon which the lines cer-

tainly had to operate at a loss, but the business was new
and this was not seen until later. §36, $24, S22, and
nothing per annum was charged. So far as I am aware,
Pittsburgh and St Louis only began work at remunerative

rates. The Western Union exchanges were mostly fitted

with switch boards recommended by that company, most of

them having the board known as the universal jack-knife

switch. This was a flexible cord board. The lines were
usually worked on the closed circuit of battery principle.

Being built chiefly by old telegraphers, the lines were usu-

ally well constructed of good galvanized iron wire, of sizes

varying from number g to number 12, and were well insu-

lated upon glass or rubber hooks. The telephones com-
prised an almost infinite number of styles of Edison
transmitter, and half a dozen styles of magneto-telephones;

exchanges organized by the Bell telephone interest also

chiefly adopted a cord and spring-jack switchboard, known
as the Williams standard. Some of us are yet in the har-

ness who remember this board, and its groups of connect-
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ing stripes painted with ail tlie hues of the rainbow, and

causing the historical coat of Joseph to pale with envy.

Uut in the larger cities many more of the lines were fitted

with magneto-bells. There was but a single style of

receiving telephone; for a transmitter we had first the box

telephone and from the beginning of 1879 the 1-JIake trans-

mitter. On the other hand, I have reason to believe that

the lines constructed by the Bell exchanges were not as

substantial as those of the opposition. The wire used at

that time was nearly all number 12 galvanized iron; and

the insulators were too freequenlly regarded merely as

fastening attachments. While the glass insulator and rub-

ber hook were freely used, the porcelain door-knob attained

also an undesirable prevalency. It will be seen that each

side had advantages as well as disadvantages. The Bell

people had an excellent magneto-bell and generator, which

in fact has proved so serviceable that its general style to

this day has suffered no change.

But the Western Union people had more experience, and

as a rule better lines. Consolidation came along in due

course of time, and a new era commenced—an era of rapid

and legitimate growth ; but the growth was too fast for

good work, and was so tremendous that it deceived many
of us into believing that the same rate of interest would last

forever.

T/te Plus Siuitchboani Era.

The next stage in central office history wliich is to be re-

ferred to I have called the plug switchboard era, because,

in the first place, I don't know what else to call it ; and

because, in the second place, a revolution about this time

seemed to sweep over the land, flexible conductor boards

going into almost complete disuse, and the plug boards being

almost universally favored. I should, however, have stated

that during all the previous history of the exchanges quite a

number of the exchanges had developed switching systems

of their own—all. of course, having the same ultimate aim and
function, but accomplishing the said functions in different

degrees of efficiency. These systems were each and all ad-

mired by at least one man. The deviser quite naturally

thought there was no exchange system like his
; and in

truth, he was generally correct in that idea. But the cir-

cumstances long proved a bar to uniformity, and was not

likely to be a convenience when the time came to connect

exchanges, for the manifest excellences of our neighbor's

board, which were not so manifest.

But the fruits, of ill-considered and reckless construction

and low rates began to be apparent. As stronger compa-
nies were formed they naturally formed executive commit-
tees. The strong points of the average executive com-
mittee of an electrical corporation are an innocence of

electrical knowledge, an inability to distinguish between
the two words, "economy and parsimony," and an indis-

position to see that a dollar properly expended to-day

means a good many saved throughout the year. Money
was scarce ; the lines must go up—and the cry was heard,
" We must have a cheap switchboard, and cheap lines."

The cry was heard, and we got a cheap switchboard—

a

plug switchboard. I think that though the Gilliland plug-

switchboard was, so far as electrical connections went, by

no means the ideal condition of Cresar's wife, it was still a

necessity of the times. U answered well in the majority

of cases, it was easy to understand ; easy to handle
; and

everything about it was accessible. It was a great educa-

tor, and on the whole 1 think it was perhaps, for the rea-

sons stated above, a better switchboard to have round than

others more perfect electrically would have been. Its

chief weakness was a looseness between the plug and its

socket, but it must be confessed that this fault was plain

to be seen, and in the power of exchange managers to rec-

tify. Unfortunately many of them did not see the import-

ance of rectifying it ;
and I have been in central offices

where I could give a good blow with my breath, and blow
a couple of dozen plugs out of their places. A worse habit

developed in this era—the habit of assuming that because

the telephone would work as well as it does under the most
adverse conditions, we might, therefore, ignore the most
ordinary precautions

;
give it a hard steel wire of any

guage from 14 lo 20 to work over, insulate our lines with

glass, rubber, porcelain knobs or nothing ; neglect to sol-

der ground connections or joints, and apparently try in

every way to make it as difficult for the telephone current

to exist as possible. The fine steel wire mania, it is evi-

dent, grew up from the need of strong lines ; and as it was
seen that steel was strong, the second idea was, that as

lines multiplied, available space to bestow them became
scarce, and, of course, by using a fine or small wire, we
were enabled to put up a great many in a small place.

Besides when- 1 go to Jones and tell him I want to attach a

wire to his house, he'll let me much quicker if I show him
a small one.

But the porcelain knob lunacy is not so easily accounted
for. I suppose, first, the unsophisticated exchange man
assumed that the only use of an insulator was that of an
attachment; that he later undertook to study electricity,

and ascertained that porcelain was a non-conductor; and
that thereupon he jumped to the conclusion that all

porcelain articles must be well adapted for line insulators.

Mow was he to know that the efficiency of an insidator

depends as much on its form as on its material? That
may be the way the door knob got into the saddle. It

stays there because it does not cost much.
By 1SS2, wires were so multiplied as to be inconvenient.

Cables were introduced, and here again we have had to be
educated up to the proper point. When first introduced,
we most frequently found in them a number 26 conductor,

no special insulation, and a wrapped external coating ot

doubtful durability. In that year also the electric light

industry began to assume importance, and we began to see

that wherever a telephone wire and an electric light wire
came into close conjunction with one another, the weakest
went to the wall. This lesson could not, however, be
learnt until an object lesson was given, and the Boston
central station had to be practically destroyed before this

subject was seriously considered, and proper measures
taken for the prevention of such evils. In 1682, the

American Bell Telephone company, and the Western
Electric company came into harmonious relations, and this

paved the way for the improvement, and completion of the

multiple central office switchboard, and for the beginning

of its general introduction into the larger exchanges.

During the period which has elapsed between that year

and the present time, the wheel of telephonic preference

has again swung round; switchboards having plug con-

nectors have in a great measure gone out of favor, and
fle.xible connection switching apparatus is once, more pre-

ferred.

The Telephone Exehange of iSSy.

And at the present time the majority of the larger ex-

changes are fitted with the multiple switchboard; some
degree of uniformity being thus secured. Look at the

average exchange of the year of grace, 1SS7, and then

judge whether great progress has not been made during

the decade, and also during the latter five years. It is now
almost universally recognized that it is a good practice to

conduct all or as many as possible of the converging wires

into the central station by cables, and also to use cables to

carry a number of wires to the district intended to be

served. This idea has largely been utilized during the

last five years. 'By its adoption 3,000 lines can easily be

conducted into an exchange, where otherwise it would be

difficult to introduce 500. Nor is the advance in the num-
ber alone of the cables employed; where six years ago, the

size of the conductor, and the character of the insulation

were hardly considered, we now recognize the necessity of

proper electrical dimensions; a high ratio of conductivity;

a first-class insulation and plenty of it; and a durable pro-

tecting envelope. If, as is in some cases true, these con-

ditions are not obtained, it is not because their necessity

is not recognized, but because the purchasing agent or the

person or persons controlling the exchequer is by nature

incapacitated from perceiving that in our business the best

is also the cheapest. Many of the changes of to-day are

working a number of under-ground wires. By this prac-

tice we have all been educated. Some of us took the

honors of underground wires spontaneously; others have

had these honors thrust upon them. It can not be denied

that these underground wires show a certain amount of

sluggishness in their working. Where interference has

been intensified, it has usually been traced to absolute

leakage occuring at junctions between the underground
and overhead sections, or in test boxes, or working vaults.

Our progress in underground construction must teach us

the necessity of eternal vigilance in construction, especially

as regards insulation. While I would not unnecessarily

bury wires, I would get the necessary rights and franchises

as much as possible, so as to be ready at any time. The
first-class exchange of 1S87, in addition to being fitted w-th

lightning arresters of proved virtue, are likewise provided

with some form of protector against the destructive effect

of dynamo currents; and it is gratifying to observe that

some exchanges at least, are beginning to see the necessity

of protecting both ends of the line; a proceeding which

will be remunerated.

In our earlier years it was customary, even in large cities,

to connect more than one instrument upon a circuit; and
this practice gave rise to a number of inventions intended

to individualize the signals, so that only the station called

would hear the signal. But these, while curiosities of elec-

trical gymnastics, could not always be relied upon, and our

experience of to-day shows that wherever attainable, for a

number- of reasons, the best individual signal is an indi-

vidual line.

Another decided advance is the widespread recognition

of the fact that intermediate bell magnets or auxiliary bells

exercise a much greater retarding effect than is due to their

resistance alone. This leads us to the conclusion that we
must cut down the introduction of electro-magnets as much
as possible, and to the further conclusion that where they

can not be dispensed with their helices should be connected

in parallelism, wound with coarser wire, or shunted by a

differentially wound resistance or by a condenser.

We may also, I think, congratulate ourselves on the al-

most universal use, in heavily worked offices, of power
generators or automatic pole-changers. Where five years

ago, only our largest offices possessed these labor-saving

appliances, we now find them almost everywhere, and
when we consider the ease with which power may now be
made available since we have to choose from the water-

motor, the gas-engine, the electro-motor energized from an
adjacent dynamo, or the battery and pole-changer, it would
seem blameworthy to allow any heavily worked office to go
unsupplied.

It seems at this point fitting that I should call your at-

tention to the care of the American Bell Telephone com-
pany,which not only through its principal patents protects the

main portion of the business but continues to purchase
from time to time such inventions as promise to be useful

to its licensees. The patent which covers the constantly

operating generator or pole-changer is a case in point.

Inter-urban lines and other long lines have during the

history of the exchanges wonderfully increased both in

number and length; and with the general introduction of

copper wires more powerful transmitters, and greater intel-

ligence in the users, are giving very satisfactory service.

The use of the copper wire I regard as one of the most-im-
portant advances in our history, and it is with considerable

satisfaction that I once more point out that T. B. Doolittle,

in advance of the age, strung a hard-drawn copper tele-

phone line in Ansonia, Conn., in 1S78; and has always
been the persistent advocate of copper line wire. It is

proper also that I should call the attention of the associa-

tion to the fact that the greater efficiency of copper lies not

only in the lower specific resistance of that metal but also

and chiefly in that it has a very low co-efiicient of self-

induction— or, in other words, a very small amount of

magnetic inertia.

Lines are I think as a rule better constructed now than
formerly, and the advantage of giving the telephonic cur-

rent a better path to travel over; and good insulation to

retard the escape of the electrical excitement seems to be

better appreciated than ever before. As to the service of

to-day 1 prefer to say little. I think nearly everv exchange
is better fitted to give good service,and further that the ma-
jority of exchanges do give good service. It is however
true that good service needs close watching, as the best

staff of operators require discipline and constant supervis-

ion, and I think the person in charge of the operating room
should in all cases be a male; First, because the chief

should understand the electrical arrangements intellectually;

and it is rare to find a woman capable of such an under-
standing; secondly, because, I think operators will be more
readily amenable to discipline, when exercised by and in-

sisted upon by a man.
Looking back upon the entire field, we can not fail to

see that though sometimes it has not been easy to observe
the progress from day to day, progress has certainly been
made; we are far ahead now of the point where we were
either ten or five years ago. We have, however, to make
further advance. It is not enough to know that small wire

is not conducive either to stability or to good operation; it is

not sufficient to know that the porcelain knob is not an insu-

lator; it is not enough to realize that each company ought
periodically to test its lines with the galvanometer, and to

test for trouble with the same instrument in the hands of a
competent electrician; it is not sufficient to know that com-
petent electricians require more than sixty dollars a month;
that line-wire joints and ground connections ought to be
soldered; that every part of the plant ought to be periodi-

cally inspected; that in your business the best supplies are

always the cheapest; it is never sufficient only to know the
right way. What possible avail can it be if the right thing

is not done in the right way, by the right man, and at the

right time ? " If we know these things, happy are we if

we do them."
Mr. Durant stated that the St. Louis exchange had

started at ^100 a year, on a three years' contract, and that

the rates were the same to-day.

Mr. Bailey: I move that the paper of Mr. I.ockwood
be published in the proceedings of this meeting, and
further that the hearty thanks of the Association be
tendered to Mr. Fay, Mr. Hall, Mr- Lockwood and Gen.
Barney for their able, interesting and instructive papers.

The motion was carried.

Mr. Hall: I want to emphasize one point that Mr.
Lockwood made, and that is that you cannot get a compe-
tent electrician for $60 a month, and I think that one
great difficulty with the telephone service to-day is that we
have not a proper corps of men trained in the duties of

their respective positions. We need better help all through
the service, and it is necessary in order to get men to pay
them. We are not training up young men in the business.

The material that is coming into the telephone service is

not what it ought to be to give the best results and provide

the men who, in the future, are to fill the responsible posi-

tions in our companies.
Mr. Fay: In reference to Mr. Lockwood's statement

as to the effect of the electro-magnets, I do not think that

any member of the Association can do a better thing for

himself and his service than to get Van Rysselberghe's

treatise on the use of electro-magnets in his simultaneous
system of telegraphy and telephony over the same wire. By
the use of electro-magnets and condensers. Van Ryssel-

berghe was able to diminish the effect of a Morse current

upon a wire, over which the current passed, to such an ex-

tent that he could introduce a telephone in the same circuit

and carry on conversation without being interrupted by
the Morse current, although the Morse signals were pass-

ing at the same time—and effect due entirely to the retard-

ing influence of the eieclro-magnet on the battery current

as it came on the line. What an electro-magnet will do
with a Morse cunent it will do with a telephone current.

The president read a letter from the Westinghouse
Electric company inviting the members to visit their works.
On motion to Mr. Bailey, the president was instructed

to-accept the invitation with thanks.

The meeting then adjourned until 10 o'clock Tuesday
morning.

TUESDAY MORNING'S SESSION.

The Secretary read letters of regret from Capt. George
M. Stone, of Cincinnati and from W. A. Jackson, of De-
troit. A congratulatory telegram from Mr. George Worth-
ington, of New York, was read. Letters of invitation to

visit their respective works, were read from the Oliver &
Robert Wire Company, Limited; and from the Alleghany
Co. Light Company.
New York was selected as the place of the next meeting,

the time to be fixed by the executive committee.

The President : The first paper 10 be read to-day is

by Dr. Allan V. Garratt, an explanation of the new system
of designating and ordering wires.

Mr. Garratt : When I received the very courteous in-

vitation through your secretary to address you to-day, I

was pleased with it as a mark of personal courtesy. Upon
a moment's reflection I saw, however, that it was dictated

by a desire to call out the opinion and attitude of the

National Electric Light association, in regard to the sub-

ject of wire gauge; and therefore I say in the name of that

body, Greeting! I shall, as far as possible, voice their views,

keeping out of the question what I may personally think

or believe. When he stood up to advance those principles

of astronomical science that have since made him well-

known. Sir John Herschell said that when any student en-

ters upon a scientific pursuit, especially at a somewhat
advanced period of life, he will find that he not only has

much to learn but much also to unlearn, and as a first pre-

paration, therefore, for the course he is about to commence
he must loosen his hold on all crude and hastily adopted
notions and must strengthen himself by something of an
effort and a resolve for the unprejudiced admission of any
conclusion which shall appear to be supported by careful

observation and logical deduction, even should it prove of

a nature adverse to notions he mav have formed for himself

or have taken up without consideration upon the credit of

others. That, in fact, is the beginning of intellectual dis-

cipline. So I would say to you to-day, let us lay aside the

M
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traditions which are the common stock of us all in regard

to the subject of g^iugiing wires and look at it from a

broader standpoint. We are all seeking to speak of the

wire gauge question, at all events the electric light men are,

I do not know how it may be with the telephone men, be-

cause it seems to be a matter of infinite perplexity, and the

more we discuss it, and the more we legislate about it, the

less we really accomplish, and perhaps the first thing the

National Electric Light association is resolved is this:

That there is no use at all in attempting to legislate about

wire gauges. Such legislation seems to have no more
effect than the wind blowing over the house. This associa-

tion has practically so resolved. In 1SS6 the Electric Light
association passed such a resolution. Such attempts proved
thoroughly fruitless and we abandoned them entirely. The
next thing we made up our mind to was that we did not

want a gauge any way. It seems to be the tendency of the

age to express dimensions of all kinds, in trades, by the

simplest possible application of the best unit of measure.

That belief we have come to from having corresponded

with nearly everybody who was personally interested in this

subject, and the almost universal reply lo letters sent out

upon the wire gauge question, has been that they wished

to hear nothing more of wire gauges. Perhaps
the next most common repiv would be. We prefer to des-

ignate our wires by their simple diameters; and usually the

reply was expressed in the thousandths of an inch. Per-

sonally I have corresponded with nearly all the wire makers,

drawers, coverers and electric light companies in regard lo

the use of the metric system and I find the objection is

raised that they are unfamiliar with the metre. Few men
carry a mental picture of how long it is They can not

put their hands out and say, that is a metre. But when I

asked them: Can you tell how long a thousandth of an
inch is, the reply is: Can you draw on a piece of paper
twenty-seven thousandths of inch? No. Well, isn't it

just as unfamiliar a unit to you as a millimetre? Yes. They
say it is; that small unit of a thousandth of an inch is an
unfamiliar one to almost every one, except machinists who
are working to thousandths of an inch in construction at

all times, and we have come to that conclusion that that

unfamiliar unit is not particularly in the way of adopting a
system which shall include its use. Six months ago at

Philadelphia I presented a view, something the same as I

have this morning, only elaborated in a long argument
which would be impertinent here and I was instructed to

go ahead with my associates and prepare a mathematical
table based upon the views adopted at that convention. I

have done so, and it is before you this morning. I sup-
pose there is nothing that I know so little about as the tele-

phone. I do not know anything about your requirements
for wire or how close you have to work or whether you
have to work at all by sizes of wire or anything of the

kind. In incandescent electric light work it is a matter of

the most vital importance. I understand that in telephon-
ing the question of static capacity comes in in your engi-

neering work. I much regret my inability to speak upon
that subject. It is something entirely out of my field of

work, and the other ordinary theoretical consideration, I

know nothing whatever about it. I trust that it will be
brought up upon this floor and will be discussed. About
all I can say in regard to these tables is in regard to the way
they were made up. Of course in introducing a thing of
this kind we had to be extremely careful that the utmost
nicety of accuracy should be used. Nearly all the gauge
qustions of wire fall back upon weight against conductivity
or conductivity against weight. The figures used in this

compilation of conductivity or rather its reciprocal resist-

ance was the last determination in regard to the legal ohm.
The work was calculated independently by three members
of the committee. The idea of our association in regard
to its use is this—not to adopt it as a gauge; if we did we
never should use it. We realize that the introduction of
anything of this kind can not be revolutionary any more
than forms of government can be revolutionary—or only
exceptionally so. It must be a question of small growth
and the electric light men as represented in their conven-
tion have virtually voted to do this—to accept these figures
as the work of their committee and, in so far as they can do
so without directly interfering with their business workings,
to specify such wires as they may require in their simple dia-

meter expressed in the tenth of a millimetre and to use the
figures which may be set opposite those numbers of re-

sistance, weight and so on as the legal resistance,

weight, etc., of wires of that particular size. That
you will see is an extremely conservative position to take.

There is really no gauge. You will notice number ig is .9
of a millimetre. In telegraphing, it is difEcult to make
telegraph operators put in a decimal point. A decimal
point is always a possibility of error, and it is simpler to
say number ig. So there is a definite set of consecutive
numbers which may be used in ordinary work. In talking
with a great diversity of people on this subject, I find this

—they say that the telephone men will have certain sizes of
wire which they must use ; the incandescent light men of
one particular system must have wire of a certain size; the
arc light men will have another; men who make hairpins
will have another. They do not care anything about gauge;
simply give them something whereby they can express
wires of a pirticular size in the simplest possible way.
Now, in the smaller part of this gauge, in the numbers
reading from i up to 10, and so on, I received, I suppose, a
bushel or two of letters from gentlemen—courteous letters

which Ihave been glad to receive, stating, "Your num-
bers do not come close enough together; we have six num-
bers in the Birmingham between the two smallest numbers
of this gauge." That is very true. It so happens that
neither of those Birmingham numbers, however, exactly
correspond with what you want. So, instead of ordering
No. I wire, it is very probable that a man ordering wire of
a small size, would specify .123, which would mean 123
tenthsof a millimetre. By the simple rule of three, as one
is to the property you want, so will one to three be to the
property you want to find out. By a simple proportion
from this table you have here, you can almost instantly cal-
culate the physical and electrical property of any wire that

you want. That is the way that such a table has to be
used. I have not the remotest idea that in the very small
wires any gauge will ever be adhered to. The Brown &
Sharpe and Birmingham gauges are not adhered to. to my
knowledge. I do not think you will care, gentlemen, to
have me go into these various tables here which were pre-

pared almost exclusively for electric light work. The length
per weight of course is a very pertinent thing to a good
telephone line and also the weight per link. The sectional

area and diameters are matters of simple mathematical cal-

culation. I would sav. by the way, that not onlv were
those calculations by different members of the committee,
but calculated by different formula:;. Along to the right,

the schedule of logarithms of sectional area, etc., is intro-

duced for the benefit of mathematicians and electricians to

save them the trouble of hunting up the logarithm. This
column number 16 is simply put in for incandescent men
or line men. From that number it is the simplest thing in

the world to calculate roughly the questions of resistance

and conductivity. Over to the right, to familiarize our-

selves with this way of designating in comparison with

Brown & Sharpe and the Birmingham, I have put tables of

the nearest corresponding number of the Brown & Sharpe
and Birmingham gauges, and where there are half a dozen
numbers of Brown & Sharpe and Birmingham that corres-

pond to one of this metric table, I have figured that very

accurately, so that where it leaves off number 3 and begins
number 4 of Brown & Sharpe's gauge, that is figured out

to a nicely, so that you can see which is absolutely the

nearest number.
On motion of Mr. Bailey, a vote of thanks was passed

for the able remarks of Dr. Garratt.

Mr. Lockwood: It appears to me that there are two
points which cover the entire ground of this question; the

first of these is. that every gentleman ordering wire should
know what kind of wire he wants. The corollary of that

is that every manufacturer when he undertakes to fill an
order for wire should know what kind of wire the person
that orders it wants. That brings me to the second main
feature, which is the necessity whereby telegraphic orders

can be sent with few words—concise and clear. It seems,
therefore, that the full use of a gauge is that it shall be
something which shall express intelligently and inelligibly

what kind of wire is wanted, and the size of the conductor
and that we also need to know what material is wanted.

It seems therefore simply to come to this, that if we can
get a series of numbers and letters which shall express un-
mistakably the kind of wire that is wanted, and if we can
get gentlemen to make use of that common code, all that is

wanted is done. I find that I can not altogether agree with

Mr. Garratt further. Everybody here in his boyhood
learned long measures—that three barley corns make one
inch, 12 inches one foot, etc. I have heard it said that this

metric system is a decimal system, and that sooner or later

we must come to a decimal system. It seems to me that

while we are thinking of the future we must also live in the

present. We have got the inch before us and there is no
more reason why we shall not express fractions of an inch

decimally than fractions of a metre. Thousandths of an
inch have grown into regular use as the unit for ordering

wire by. It is very easy if we want to know the sectional

area to square the diameter. I find that we just as fre-

quently want to know the diameter of the wire as the sec-

tional area. If then we have the sectional area and want
the diameter, we have got to divide or make some other

arithmetical calculation which will give us the diameter.

Squaring the diameter to get the area, is I think easier than

to get the diameter from the area. The great point in

favor of the thousandth of an inch is that we are all ac-

customed to it. Another point against the metric system
is that if we take the millimetre as a measurement of sec-

tional area or diameter and do not measure the length of

the wire by that system, we are measuring the cross section

of the wire by one system and the length by another. If

we keep inches and yards and miles for length, I think that

we should stick to the same system for sectional area and
diameter. At the same time I would like to add my word
of appreciation of this paper. I think it is an invaluable

addition to the literature of the electric age. All of it is

work that is good work and we can rely upon the figures.

Mr. Sakgent said that he had done some work inconnec-
tion with the wire gauge for this association, and what
made the question very tiresome to him was that after

adopting it hardly a single member of the association, he

believed, had seen fit to use the gauge. ' He believed that

only himself and one other gentleman, in the whole United
States, were consistent with the declaration of the associ-

ation and used the gauge. He thought the common sense

view of the situation was that it would be a comparatively

simple matter for any user of wire to say that he would use

one particular gauge of the three well known and recog-

nized gauges. He did not see that we needed to do away
with the ordinary wire gauge and its convenient numbers.

Mii. Doulittle; It is now simply a question of con-

venience in ordering by simple number whether to use the

Birmingham gauge or the Brown & Sharpe, and I recom-

mend the Brown & Sharpe for the reason that it has been

adopted by the manufacturers of brass and copper wire,

and in ordering wire we simply have to designate the kind

of gauge- Of course it is utterly impossible to promulgate

any kind of wire gauge and say that it shall be used, par-

ticularly in our department, for electric wires are a very

small proportion of the total consumption of wire. It is

impossible to bring the whole trade of wire to a common
gauge, but we can order our wire by thousandths of an

inch, and while that would not agree exactly with the

numbering, it is near enough so that we can designate it.

say a number 14 or number 12. or what not, and it will

answer the purpose. If I was going to suggest anything I

should suggest that the members in ordering wire should

designate the gauge.
R. W. Pope, after describing the difficulties grow-

ing out of the present mode of ordering wire, said; I

propose the following system, that all existing gauges be

tabulated in progressive order from the smallest size to the

largest in use. This table could embrace every existing

gauge. To each size thus specified assign a carefully

selected code word of such a character as to be free from
liability to telegraphic or caligraphic errors. Such a table

would permit a single word to indicate any existing size of

wire according to any gauge now in use. As an example
of the proposed system hastily prepared I submit the fol-

lowing: No. 20 American—Apple; No. 20 Birmingham

—

Banquet; No. 20 Standard— Salad; No. 20—Washburn &
Moen—Wagon; 1000 circular rails—Mammoth; x^off °^

an inch—Travel. A similar code is already in use by
manufacturers of iron pipe for -the exact specification of
sizes and qualities.

W. E. S.VRGENT, of Brooklyn, read the following paper on

UNDERGROUND WORK.

In my remarks on underground work last year the style

of our creosoted wooden conduit was fully described. In
the latter part of December, 1SS6, in consequence of the
passage of an amendment to the existing ordinance by the
board of aldermen, the commissioner of city works refused
to issue permits for opening the streets. For this reason
our underground work has been at a statidstill. We had
submitted plans for 1887 for six miles of creosoted wooden
conduit, which were approved by the subway commission-
ers, but, for various reasons, an application to the courts

for a mandamus has been delayed until now, and a de-
cision is expected in the next few days. The Dorsett con-
duit, five miles in all, connecting Brooklyn and Williams-
burg, when completed, proved to be very defective. The
faults in it are due to several causes, but chiefly to care-

lessness in laying it in the ditch and making the joints.

After a great deal of work, occupying all this year, the

ducts are now reported ready for occupancy. The Dorsett
material is very rough, and at the joints it squeezed
through the cracks, making projections that were broken
off in the process of clearing out, and brushes had to be
run through to clear these pieces out. Even now the ducts
are so very rough that a lead cable is badly scratched in

hauling in. It was claimed this material was gas-tight,

water-tight, and even mud-tight, but all of these things have
been found in the ducts and manholes. The only explo-

sion of gas we have had in Brooklyn was in a Dorsett
manhole. Recently the elevated railroad people exposed
about eight feet of the first creosoted wooden conduit we
laid three years ago. There is not the slightest decay ex-
ternally, and the ducts inside are clean and dry, the fric-

tion rollers running as smoothly as when first laid. Look-
ing backwards, we feel that, had we to do the work over
again, we should enlarge the ducts to 3x3 inches inside on
double or treble their number, because we now see that,

with increased diameter necessary in cables and the use of

double conductors, our space will soon be exhausted. We
had expected to be" able to lay six miles of conduit this

year, which would make a total of 20 miles. This work
was prevented by the conflict of authority between the
subway commissioners and the board of aldermen. No
change has been made in our plans for distributing, and
we expect to do this from terminal poles and housetop fix-

tures. In the business portion of the town we are able to

secure places for fixtures without much trouble, but among
residences it is very difficult. We have carried the cables

to hiiMsetop fixtures, in one case by going through the

cellar to the rear of the building, then up the wall to the

fixture on the roof. We have a cable box in the cellar,

and run all wires in use for that from there. In two other

cases we have run a galvanized iron pipe up the face of the
building alongside the water spout, and through this carry

the cables to the fixtures for distribution.

We are in communication with the elevated railroad peo-
ple for the purpose of carrying cables and wires on their

structure for distributing purposes No terms have been
made yet.

The Brooks' cables, covered with pure lead, have now
been in service three years; The corrosion of the lead pipe
noted last year is still going on, with indications that it

will take several years more to reach the insulated wires.

The Western Electric cables, lead with a small percentage
of tin, placed in the same conduit at the same time, show
only a thin hard white scale, with no indications that it is

increasing. The New York and New Jersey cables, covered
with lead and tin, have been in the conduit about nine

months, and they show no corrosion beyond a thin scale.

I think we may assume that a composition of lead and tin

resists the action of the gases in the underground conduits.

We now have eighteen cables, aggregating 1,700 conduc-
tors, leading out underground from our Brooklyn central

office; g39 of these conductors are in actual service; six

cables, aggregating 500 wires, leading out from the Bed-
ford office, 175 of these conductors are in actual service.

We have, all told, sixteen miles of cables underground;
1,500 miles of conductors, 900 miles of which are in actual

service. The cables leading out from Brooklyn central

office range from 900 to 7, iSo feet; in Bedford from 460
feet to 2,250 feet. The first cables furnished by the Wes-
tern Electric company, 100 wires mixed indiscriminately,

have been in service since November, 1SS4, and have given
satisfactory service, with one intermission on account of

defective terminals. This difficulty seems to have been
solved by their last devices for that purpose, and no serious

decline in the insulation has occurred for the past two
years.

The wire used in all our present cables is .035 to .03S

inches diameter, with insulation .075 to .oSS inches.

Realizing that metallic circuits will be necessary in under-

ground work, all our cables were ordered twisted in pairs

or groups of four. Through a misunderstanding, a portion

of the cables were furnished indiscriminately. We now
have cables with the conductors related to each other in

three different ways. It was found at once that the cross

talk between two of a pair, or two of four, was too great

for satisfactory service. There is no cross talk between

the pairs or the groups of four. One cable of 7,160 feet,

100 wires twisted indiscriminately of the Western Electric

manufacture, has some cross talk, but not enough to pre-

vent its use, and 84 of the 100 wires are in active service.

The insulation of the cable varies from 650 to 450 megohms
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in summer, and the capacity is .227 microfarads per mile.

The next in length was made by the New York and Xew
Jersey Telephone company, 6,660 feet with 100 wires

twisted in pairs. The cross talk between pairs was so bad
we were compelled at once to take measures to remedy it.

The joints were opened and the pairs broken up at all the

manholes at intervals of about 800 feet. The effect of this

work w^as to reduce the cross talk between pairs and dis-

tribute it among^ all the wires. It may be expected, of

course, that more frequent transpositions would make the

cable just as good as the Western Electric. This is not

practical, and we shall restore the wires to their orig;inal

relations, grounding the twin wire until the metallic circuit

era arrives. The insulation of this cable ranges from 54 to

29 megohms per mile and the capacity is .3 microfarads per

mile. Thirty subscribers are working through it. The
shorter cables give similar results, diminishing proportion-

ately to the length. To connect our Brooklyn central with
branches at Bedford and Williamsburgh will require two
and a half to three miles of cable, aad. we believe, if we
followed the Western Electric type there would be enough
cross talk to make them v.^Iueless, or if we ground the twin

wire in the New York and New Jersey type we believe

there will be retardation enough to make serious trouble.

We have therefore decided to make our long trunk lines of

copper .050 in diameter and insulation .125 in diameter.

This reduces the copper resistance nearly one-half and in-

creases the thickness of the insulation. Sixty wires of this

size may be put tn lYi inch core, making a cable with an
outside diameter of i '2 inches. We are restricted to this

size bv the two-inch holes in the Dorsett conduit.

Owing to the delays caused by the action of the Board of

Aldermen, none of this cable has been made up to show
what its electrical qualities will be.

The insulation of the Western Electric cables quoted
shows there has been no reduction since the last terminals
w^ere put in. The N. Y. & N J. cables do show loss of
insulation, but we attribute this to the joints and terminals,

our men lacking skill and experience. Time will prove
this, and other things being equal, we believe both cables
will give good results.

We believe it economical and desirable to have employes
capable of doing all kinds of cable work, including joints

and terminals, and have two men under instruction for that
purpose.

A 25-wire okonite cable was drawn into the creosoted
wood on ducts in the summer, when it was moved to make
room for more wires. There is no sign of deterioration or
decay in the rubber, and the insulation is 150 megohns per
mile in water since it was taken out of the conduit.

It is generally believed that rubber cables will be dam-
aged or destroyed by lying in creosoted wooden ducts, un-
less protected by lead. It would be interesting to make
further trials to demonstrate whether tnis be so. For ter-

minal wires leading from the conduit to the building some
form of rubber or guttapercha wire is the most convenient.
We expect to move our Brooklyn central ofHce to a new

building as soon as we can get permits to open the streets.

All our wires will be brought into this building under-
ground. The new office will be equipped with the latest

improvements in multiple boards, including metallic
circuits. Mr. Sargent presented the subjoined papar:

Chicago Underground and Aerial Cables,

by b. e. sunny.

A mile of Patterson cables has been put down in West
Madison street in Chicago, made up of one 150 wire cable
and cables of from 25 to 125 conductors containing in all

about 200 miles of wire. Number iS American gauge
was used and the insulation and capacity tests are very sat-

isfactory.

These cables were put down to abandon a pole line of
90 wires built about six years a^o. Notwithstanding the
fact that the wires on the route were badly decayed and
contained many defective connections and that the cables
were of the best manufacture, the wires on the pole route
talked about 25 per cent, better than 'hose in the cables.

The cross talk is only noticable at times, and is not
heavy. These cables are laid in a box of creosoted wood
and covered with one-quarter inch tarred sheet iron. The
box is just big enough to take the cable and no filling of
any kind is used. A gang of twenty men put this cable
down at a rate of 500 feet per da)', finishing up everything
excepting the permanent restoration of the pavement.
Eleven hundred feet of conduit has been built to carry the
cables from the present central office to the new building.
The construction includes the use of wrought iron pipe
two and one-half inches inside diameter, free from burs and
presenting a smooth surface to the cables. The pipes, six-
teen of them in all, are spread apart and the interstices
filled with concrete. We are putting iS gauge 200 con-
ductor cables into the pipes, and find that they work
smoothly and that a gang of six men can put in 4 pieces of

.

cable 400 feet each per day. The underground cables put
down two years ago are giving satisfaction. Recent tests
on some of them show an insulation ranging from five to
fifteen megohms. One cable put down by the Standard
company two years ago indicated a very low insulation on
the regular test. We opened the street in two or three
places and finally located the fault in a splice. No abrasion
of the lead pipe could be noticed, nor was there any super-
ficial evidence of a fault. A piece including the splice
was cut out and another piece of cable put in. The piece
cut out was laid on a board and shortly it was noticed that
water was coming out of the splice through a blow hole
the size of a pin in the solder. There was perhaps half a
pint of water in the sleeve. It took two years for the fault
to develop. In another instance a Standard cable was cut
into by plumbers some time last November. In June the
insulation was found to be low and when the fault was lo-

cated it was discovered that the water had gone into the
core through a bad cut in the lead and had worked back
forty feet requiring new cable to that extent. We have
several cables, chiefly aerial that are defective and are be-
ing looked up. It requires the constant attention of a

galvanometer corps to keep them in good shape. By
means of semi-annual tests, defects have been discovered

and removed before they had time to affect the service.

The trouble from low insulation at the terminals is being
overcome by filling the terminals with parafiine wax, or

some other insulator, and keeping the terminals well pro-

tected from moisture. The trouble outside of the termi-

nals on air cables, is made up of cuts in the lead by hooks
cutting through, bullet holes and careless workmen.
The following tests recently made may be of interest:

Two wires were selected which ran together through nine
cables of seven different styles, a distance of 4.4 miles.

The cables are Patterson aerial and underground and
Standard aerial and underground, and contain from 50 to

150 wires, each ranging from 18 to 26 gauge. The
resistance measures 444 ohms. The first test was
made on a day of alternate sunshine and rain, when every-
thing was damp. There was absolutely no cross talk from
one wire to the other, and conversation could be carried on
freely and without any more effort than on an air line. The
introduction of an annunciator drop into the circuit made
no difference. A test for insulation showed 400 ooo ohms
for the distance and a static capacity of 1.4 microfarads.

A week later the same wires were used in the same manner
with less satisfactory results. The weather was dry and
warm. It was found that counting on one could be dis-

tinctly followed on the other and vice versa.

The cross talk from the other wires was very noticeable,

but not of sufficient volume to Tiisturb the user. Conver-
sation at a distance of eight inches from a fairly adjusted
transmitter was indistinct and mufHed. With the Hps close

to the transmitter and by speaking in the usual tone of
voice, the results were faiiiy satisfactory This was particu-

larly true when an air line of one and one-half miles was
added. The measurements made after the the test showed
the insulation to be 4 megohms for the distance against .4

of a megohm on the previous test, and 1.05 microfared
capacity against 1.4. By opening one of the wires at both
ends, so that all connection with the earth was removed,
conversation could be freely carried on between three
parties who were looped in. The first one was 5,0 o feet

from the open end of the cable, and the other 12.000 feet.

The only difference noted by the intermediate parties in the
working of the wires with the ends open was that the cross
talk was much heavier than with the grounds on. The
second test indicates conclusively that we have used up all

of our margin and that a slight addition to the length of
the cables will make the connection of no commercial value.

In fact, in ordinary dry, clear weather, conversation is only
carried on by frequent repetitions and considerable dis-

comfort. * The nine cables included in this test are all in
good condition, and with the exception of a few pieces of
air cable, are new. On the above circuit there are sixteen
terminals in use. but in all cases, except in exchange
offices, the cable wires of one cable were connected with
thoseofanotherat the terminals with kerite or okonite wire,
so that the insulation was good at these points. The ex-
perience of four years has proven the fallacy of the prac-
tice of requiring the manufacturers to furnish a cable show-
ing an insulation of from 300 to Soo megohms per mile.
While this insulation can be secured immediately upon the
completion of a cable, it is utterly impossible to maintain
it. Nor is it desirable to maintain it, for the reason that
crosstalk is greater on a cable with a "fancy" insulation
than in one of a megohm. Subscribers always complain
of cross talk when their wires are put into a new cable,
but after a few months we hear no more about it. This is

not so much because they have become accustomed to the
cross talk as it is that with the lowering of the insulation
the cross talk is decreased. A better specification would
be one megohm per mile and not more than five, and a
guarantee from the manufacturer that this insulation will

holdup for ten years. Such an insulation exceeds any-
thing that we are able to get on air lines. In a recent test

nine wires showed each an insulation of" 5.3 megohms
Rain began to fall, and in ten minutes the insulation had
fallen off to 3.2. and no doubt went lower. This illustrates

the extreme sensitiveness of a high insulation to moisture
and indicates clearly that where there is a large number of
cables in use the conditions are constantly varying, and
nothing like uniformity in the working of the wires can be
expected or secured.

Mr. Sargent hen read the following letter from W. J.
Denver, general manager of the New England Telephone
& Telegraph company: Referring to vour inquiry about
underground conduits for telephone cables in Boston, al-

low me to state as follows:—In October and November,
1SS2, we laid 1,157 feet S-pipe conduit. 710 feet 6-pipe
conduit, and 704 fee 4-pipe conduit. The conduits con-
sisting of three-inch iron pjpes, laid i 1 and covered with
cement concrete, making for the S-pipe portion a conduit
2'4 feet wide and ij4 feet high. I»uring the summer of
tSS6, 1,400 feet 6-duct conduits made of creosoted pine
were laid down and later in 1SS6, 5,300 feet i2-duct con-
duits, 2,760 feet Q-duct conduits all of creosoted pine.
These g-duct conduits are each 16 feet long and 13
inches square. The topi, bottoms and sides are two
inches thick, and the inside frame work one inch thick.
Each duct is about 2}.^ inches square. All joints, flaws,
etc., are coated with boiling pi ch. The joints between
sections are covered with two thicknesses of tar paper, with
hot pitch underneath, between each thickness and over the
outside; on top on the conduits are nailed two-inch spruce
planks, so laid as to break joints The man-holes are
about 500 feet apart and consist of brick chambers from
3 feet by 4 feet 4 inches, to 4 feet 4 inches bv 4 feet 4
inches, 7 feet deep, with S-inch walls covered with stone
figging: upon which rests the iron frame and cover. In
May and June of the present year 4.2S0 feet g-duct creo-
soted pine conduit was laid, and later on about 6,000 feet
g-duct conduit of creosoted pine. Altogetherwehavenow
laid down about 22,310 feet of conduit with a capacity for
205,700 feet of cable. All of the conduits are in use' and
in good condition. The following cables have been laid:

4 cables, 100 conductors each, 1,157 feet long; 2 cables,
200 conductors each. SS5 feet long; 3 cables, each 100

conductor, S60 feet long; i cable, 100 conductors, S85
feet long; 2 cables, 100 conductors each, 530 feet long; i

cable. So conductors, 885 feet long; i cable, 200 con-
ductors, 670 feet long: I cable, loo conductors, 670 feet

long; I cable, So conductors, 670 feet long; i cable, 100
conductors and i cable, So conductors Soo feet long; i So-

conductor and i 50-conductor cable, each 1,200 feet long,

r So-conductor cable 2,650 feet long, and two 100 conductor
cables, each 1.400 feet long. Altogether we are working
about 24.000 feet of cable underground. All of the above
is Pa'terson cable and in good order. One of these cables
was laid in February, 1S83, and was partially destroyed by
electric light trouble on its outside aerial extension, but
was cut off and used again, and three others laid at the

same time were drawn into one tube. When first laid they
were supposed to have been strained and w^ere abandoned
on account of grounding. Later on, however, it appears
that the moisture resulted from imperfect jointing at the
underground terminals, and upon being cut back to the

next manhole, they were found to be all right, and have
worked satisfactorily ever since. The standard cable now
used is as follows:

50 conducor number 18 B. and S- gauge, capacity not
more than .20 microfarads per mile, diameter i^ inches.

100 conductors number iS B. and S. gauage, capacity not
more th 17 microfarads per mile, diameter T% inches
Our electrician, Mr. Farnham, states that other condi-

tions being the same, he has been unable to detect any
difference in talking through Patterson cable, whether
underground or overhead, the lead pipe contains so much
metal in proportion to the conductors, that it gives all the

retarding effect possible. Measurements for static capacity

seem to confirm this opinion. Difficulty in w'orking cables

will come, not so much from connection about town as from
long air lines connected with cables. We have had made
and laid underground a Patterson cable of Si conductors,

which is the longest length of continuous cable we have,

being 6,567 feet long, all under ground. A description of

this cable is as follows: Total number of conductors, 81;

So conductors are number 16, B. and S. gauge, .500 inch;

resistance per mile 21. 8 ohms; resistance per piece 27.1

ohms; static capacity. 214 microfarads per mile; one con-

ductor, number 20, B. and S- gauge .03ig inch; resistance

per mile 56.2 ohms; resistance per piece 6S.7 ohms; capac-

ity per mile ,177 microfarads- When wires not in use are

grounded, but little cross talk is noticed. It seems to be
advisable that all cables should be of as low static capacity

as possible.

After reading the foregoing paper and letters, Mr. Sar-

gent continued:

There is a great want of knowledge among users of

cables as to the best forms, size and dimensions necessary

to be able to predict with reasonable accuracy what results

may be expected from any given length of cable.

The results obtained by the American Telephone &
Telegraph company, in operating long distance communi-
cations by means of large copper metallic circuits and im-

proved transmitters has brought into prominence the

necessity for a higher degree of efficiency in exchange

work. It would seem as though enough experience has

been had, if formulated properly, to guide our efforts to

higher efficiency. With this end in view, E. J. Hall jr. of

the American Telegraph & Telephone company, recently

invited a few telephone men living in the neighborhood of

New York, to meet at his office for the purpose of discuss-

ing the subject of telephone cables, and making an effort

to define the qualities that are needed for good work.

Dr. Jaques. electrician of the American Bell Telephone
company read a very interesting paper on the results ob-

tained on a very large number of lines varying in length,

resistance and capacity, and from these results offers a

formula for calculating the requirements for good commer-
cial talking to any required distance. His definition of a

good line is very good, although I think many exchange
lines would be disqualified by his standard. It is, that

when two persons not experienced telephone experts are

able to carrv on a conversation without repeating or at

least no more than speaking face to face. He believes

that the readiness with which telephone conversation may
be carried on depends on: First, tlie total electrical resist-

ance of the circuit forming the two stations; second, on

the total electro-static capacity of this circuit; that no mat-

ter what may be the distance between two points, good
business conversation may be carried on between them,

provided they be connected by a pole line or cable or both,

the product of whose total resistance by its total capacity

is less than 2,000 for Blake transmitters, and 4.500 for the

Hunnings transmitters. He claims that by this formula it

is possible to write a specification for any line it may be

desifed to build. This formula applied to several lines

leading out of New York city seemed to prove its truth.

The specifications for a standard cable meeting all the re-

quirements of telephone work are confined within narrow

limits, on account of the necessary multiplicity of wires and

lack of space in all large cities. J. P. Davis, consulting

manager of the American Bell Telephone company, states

that .125 of an inch is all that can be allowed in New York
City for one wire. It was also agreed that the best way of

wiring new multiple boards, is to make them up for metal-

lic circuits at once, placing one ground, as long as they

remain, in the subscriber's office, and the other at the point

where the twin wire ends. Realizing the importance of the

conclusions arrived at by the conference, the Metropolitan

company has decided to wire its new collossal board in this

way. and the new switches for Buffalo and Brooklyn will

be wired in the same way. This will place the central

office on a loop, which can be completed at any time.

Mr. Bailey having asked for information as to the pro-

cess by which Mr. Sargent spliced his cables, the president

called on Mr. Patterson to give a description of the method.

Mr. Patierson: The only thing to look out for in mak-
ing a joint in a lead covered cable is to keep out moisture.

The ends of the cable, after the cable is made, should al-

ways be sorted out. Then after the cable is drawn into a

conduit the end of the pipe is cut off and the pipe removed

from the core for a distance back corresponding to the
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size of the cable. For a lOO-wire cable we would want to

strip about iS or 24 inches on each end. On the new style

of cables arranged for metallic circuit, each pair of con-

ductors are twisted together and served with a single splint

of cotton. The serving around the two wires will hold

them in place until the man who is doing the splicing de-

liberately removes it. One is covered with white cotton

and one with red and white—some color that can be easily

distinguished. The two wires are brought together, and

the way we generally make a splice, and the best way, I

think, is to strip the wires for an inch and a half, bring

them together, and instead of making a long splice, bend
them up and then twist the ends together. That will leave

the wire running through and the two ends twisted to-

gether standing at right angles to it. A cotton sleeve is

drawn over it. This sleeveis like the outer braiding of

office wire. After all the wires are spliced in that way
they should receive a bath in very hot paraffii e poured on

while they are laid out loosely to remove moisture which
they may gather from the atmosphere, and from the hands

of the men. Then the core should be covered and brought
down to a compact size so that the lead sleeve will slip

back over it. After that sleeve is on it should receive

another parafHne bath. After the work is all done it is well

to take a torch or something of the kind and pass it along
underneath the cable and meit the insulation for a distance

of one or two feet each side so as put on a pressure and
test the joints; if there is any flaw it will show itself by
the paraftlne oozing when the pressure is put on, -Occa-
sionally, in underground work, it is not convenient to make
a sleeved pipe. In that case we turn both ends of the

cable up and bring them out through the top and have a

brass casting in the form o£ an inverted Y. The two
branches of the Y are of such size that the cable pipe will

slip into them and the main outlet is large enough to make
the splice. The wires are brought up through there and
spliced together, and the opening covered by a cap. After

the work is done that Y' is dropped down into the hole

and lifted. That removes the necessity of doing the work
in the man-hole. It is lifted up to the level of the street

and the man sits on the edge with his feet inside and works
on it.

Mr. Seei.ey : In New York city the Metropolitan com-
pany have something like eighteen miles of underground
cable. It consists of three different systems—the Edison,

the Brooks and the \Vestern Electric. \Ve have nine miles

of the Western Electric in Sixth avenue. The longest

length is two miles. We have had one explosion with the

Dorsett system. The conduit is very rough, scratching all

the lead pipe from the cables when they are pulled through.
We have no troujie in making out underground joints; we
let the Western Kitrctric do that for us. But on our aerial

cables, we have a p u.nber who makes those joints as Mr.
Patterson has described. The only difficulty we have had
with any underground system has been with the Brooks
system. A short while ago 400 wires failed. We traced

it to the terminals, where there was some water. We were
compelled to draw the cable out and boil it. It worked
well after being put back. Our insulation ranges from 500
megohms to one megohm. The Brooks system measures
very much lower than that. The longest length of the
Brooks is i,goo feet. The static capacity ranges from .12

to .13 microfarad, and, on moderate insulation, say one
megohm per mile.

The President: What is the result of your investiga-

tion in regard to Brooks cable as to cross talk ?

Mr, Seeley: There is some cross talk in the Brooks
cables. I never saw a cable yet but that there was some
leakage or cross talk. We are compelled to ground all the
wires that are not in use. Of course that cuts down the
cross talk considerably. The president of our company
has decided to use metallic circuits in the future for all our
subscribers. Our cables will consist of the number iS

Brown & Sharpe gauge, with a static capacity of .21 of a
microfarad. Instead of putting 100 single wires in a
cable, we are going to put 100 metallic circuits in a cable.

As the subscriber's lines are gradually turned into metallic
circuits, we will use the wires, and we will ground one side

of the circuit until that time comes. We have cables in

New York city, number 14, number 16, and number i3

American gauge. We talk as well on a number i3 wire as
we do on a number 14. We have no underground cables

under number 20. "We have 20 miles of Patterson cable

—

that is, 20 and 26-wire. We also have some long kerite

cables. The static capacity ranges from .25 to .30 of a
microfarad. We have a cable running from our testing

house to Mr. Sargent's exchange in Brooklyn, which has
been there some sixteen months—a Patterson cable. I

think that is a number 14 cable. They are grounded cir-

cuits. Our original intention was to use them as metallic
circuits some future day.

E. J. Hall, jr.: There has been an impression that we
might after while take out our cables and rearrange the
connections so as to adapt the present grounded circuits

for metallic circuit use, but a little reflection will satisfy

anyone that that is not possible. When you come to think
of the complications involved in doing any work on cables
underground, and then imagine a conduit filled with lead
cable! On the cable running through Sixth avenue. New
York—about two miles, we tried the experiment practically
of working a cable 2){ miles long, which is giving good
results when used for grounded circuits. As a metallic
circuit cable the line worked so badly that we asked Mr.
Eckert to take the conductors out of the cable and give us
some overhead wires, which he did, and the trouble was
removed. The difficulty was simply this: In working a
ground circuit through a cable, indiscriminately, 2^ miles
long, you have 2}^ miles of exposure of the conductor to
interference from other wires. When you bring the return
conductor back through that cable you have 4^ exposed to
induction from single wires for the reason that the wires in
the metallic circuit are not affected equally by the disturb-
ance. They are not parallel and they are not made up
with reference to the other wires in the cable. You start in
at one end with number i and number 2 wires immediately
adjoining, but at the first joint the wires have been taken

up so that they do not continue in the same parallel rela-

tion.

Mr. Seely: The present condition of our underground
cables, of course, is not satisfactory; if it were, we would
not go to the enormous expense of making every subscriber
a metallic circuit. We have more electric lights, more tele-

graph wires, and more of all kinds of induction in New
York than anywhere else. Induction does not come from
the underground cables; it is brought into the cables from
the overhead wires.

E. J. Hall, jr.; I w'ould like to make one statement fur-

ther, which I think may interest you. We recently worked
a line between Philadelphia and New Haven, about 175
miles, in which there were about iS miles of cable, that

cable being made up of aerial, underground and under-
water— 15 miles of that was continuous at one time. That
working on metallic circuit has been operated with entire

satisfaction. So I do not think that we need fear in any
of our cities, we will strike a limit over which we can not

talk successfully, even though we used cables entirely. It

was an experimental test and the cables were connected up
for the purpose of making the test,

Mr. Bennett: What will that do practically when you
have got fifty subscribers in a loo-conductor cable to a

metallic circuit?

Mr. Hall: It will work just exactly as well if the

cables are constructed with reference to using metallic cir-

cuits.

Mr. Bennett; The men who are putting their money
in telephone stock want to get the best possible appliances

thev can to continue the business practically. Two years

ago there was nobody talking metallic circuits. You state

in this convention that you have got so many miles of wire.

You have got a subscriber 100 feet from your exchange.

You tell us he is on a metallic circuit; that is 200 feet of

underground work for that one subscriber. Why not

simply say that you have so many subscribers and it takes

so many miles pf wire to those subscribers ?

Mr. Seely: I stated emphatically that our cables were
in miles—18 miles of underground cable—not wire; longest

length, 2 miles; shortest length i,goo feet.

Mr. Bennett: How many subscribers have you got on

those wires ?

Mr. Seely; Three thousand.

Mr. Bennett: How many wires in a cable ?

Mr. Seely: From 400 to 100.

Mr. Bennett: How many wires for the 300 sub-

scribers?

Mr. Seely: Three thousand.

This brought the discussion to a close and the meeting

adjourned.

EXHIBITS.

In the hotel the Standard Underground Cable company,

of Pittsburgh, showed a number of samples of the well-

known cable.

The Western Electric company, of Chicago, exhibited a

section of their new style multiple switch board.

The Eastern Electric Cable company, of Boston, Mass.,

also showed specimens of their cables.

Among other exhibitors were Clark B. Hotchkiss, who
displayed specimens of Day's kerite wires, and the National

Conduit Manufacturing company, of New York, who
make a cement lined underground conduit.

SOCIAL FEATURES.
Tuesday afternoon, on invitation of President Metzger,

the delegates to the convention enjoyed a trip on the river

on the Mayflower, and visited the Edgar Thompson Steel

works of Carnegie Bros. Despite the drizzly weather, the

party had a most enjoyable time. A number of ladies lent

their grace to the occasion, and an elegant lunch served

aboard the steamer added its quota to the enjoyment of the

trip. The vote of thanks tendered the president was sup-

plemented by three rousing cheers, enforced by a royal

tiger.

THE ELECTRIC LIGHT.
The work of laying Edison wires in the streets

of Chicago, temporarily suspended, has been re-

sumed. The wires are bemg laid closer to the

curbs, in accordance with the suggestion of the

commissioner of public works.

The feasibility and practicability of putting

wires underground is a question that is being

actively discussed in Detroit. A party of city

officials are about, to make a tour of the principal

cities in which the wires have been put under-

ground to thoroughly study the matter.

The city of Shelbyville, 111., was lighted the

22nd ult. by electricity. The Shelb3^ville Water

company has added a large dynamo to its exten-

sive works, and will hereafter supply electric

lights for the city.

A resident of Easton, Penn., writes: " Our
lights cost about $6,000 the first year. We have

superintendent, $400 a year, engineer, $50 a

month, fireman, $42,50, and two linemen, $36 a

month. We have 66 arc lights and burn them

every dark night, and when there is no prospect

of moonlight, and from dark to dawn. They
are of 2,000 candle-power. Steam is our motive

power. We have three 25-light dynamos, and

two 60 horse-power Ida engines, 12 miles of

wire, and two boilers of 70 horse power each.

We have the Western electric light system of

Chicago, 111., and the entire plant cost the city

$19,800."

THE ELECTRIC MOTOR.
Work was began on the 19th ult., on the

Brainerd street railroad at Brainerd, Minn. The
cars will be run by electricity.

The Big Bend Tunnel and Mining company,
of Butte county, California, R. V. Pierce, presi-

dent, Buffalo, N. Y., have recently issued a
bulletin in regard to the operations at the mine.

The bulletin concludes: " By putting in a plant

of water wheels, and through the medium of

dynamo-electric machines, converting the power
obtained into electricity, it will be a simple and
not very expensive undertaking to distribute the

power to the different points on the river, where
it may be utilized to great advantage. It is be-

lieved that such a plant as will enable us to bring
into our service the vast power at our command,
and in such a portable and convenient form as to

enable us to switch it off and en>ploy it at any
point where desired; and to divide it up and use

it at man}^ different places, all at the same time,

will greatly facilitate and cheapen the various

processes necessary to the successful working of

the extensive auriferous gravel deposits with

which our river-bed abounds. Competent elec-

tricians will be employed, to act in concert with

the company's mining engineer, in devising the

most practical plan of utilizing an ample amount
of our water-power in some such manner as

herein indicated, to the end that we may carry on
all our mining operations with the greatest

economy as well as with the utmost dispatch."

A plan has been proposed for transmitting

power by electricity to the city of Valencia in

Spain, which is a manufacturing town of im-

portance. The power is to be obtained from the

river Turia, about 35 miles from the city, at a

point where the stream describes roughly a semi-

circular arc. Along a chord of this arc, measur-
ing 1.37 miles in length, it is proposed to cut a

canal, at an almost horizontal level, thus obtain-

ing at the outlet a fall of loS ft. to the bed of the

river. The line of the canal is, however, inter-

sected by a range of rugged hills, under which it

may be necessary to tunnel for a distance of

rather more than a mile. The intake will be
effected at a point where the river issues from a

deep and narrow ravine, the Pass of Cingdos, and
this configuration offers peculiar advantages for

impounding the flow and constructing the neces-

sary dam and sluices. At the farther end of the

canal the ground is favorable for the construction

of a reservior upon the higher level, and for the

erection of the machine-house upon the river

_bank. The mean annual volume of water to be
dealt with is stated, after numerous experiments,

to amount to 353 cubic feet per second, which,

under a head of 108 feet will be found to account

for 4,200 horse-power (theoretical). It is pro-

posed to utilize this force by means of Jonval
turbines, for which an efficiency of 70 per cent,

is assumed, thus yielding a brake horse-power of

2,940, or, say, 3,000. This 3,000 horse-power

will be transmitted to Valencia by electricity, and
the projectors have calculated a large return on
the investment required. The cost of the dam
and other works is estimated at about $665,000.

In a flouring mill to be erected at Laramie,

Wyoming, two electric motors, each of 20 horse-

power, will be used; one for driving the

machinery on the first and second floors, and
the other for driving the machinery above

these floors. The current is to be supplied by
the Edison electric light station located a tew

hundred feet away. The expense for power will

be one dollar per hour, which, considering the

high cost of coal in that section, is certainly very

reasonable, while the safety from fire makes a

material saving in the cost of insurance.

THE TELEGRAPH.
Telegraph operators have a "ha-ha" way of

laughing a long distance ; but like the British
" hear! hear!" written in speeches before delivery,

the wire laughter is not catching, truly remarks
the Picayune.

A telegraph office has been opened at Tober
mory, Bruce peninsula, lying between Georgian
bay and Lake Erie. The meteorological depart-

ment will shortly establish a storm drum at that

point. The government, in the interest of the

shipping community, contributed toward the

expense of extending the line to Tobemorry.
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THE TELEPHONE.
The St. Paul, Minn., board of trade at a recent

meeting resolved: "That in the opinion of this

board, the price charged for the telephone ser\-ice

is exorbitant, and that a committee be appointed

to confer with a committee of the chamber of

commerce, with a view of obtaining a reduction

in price, or an entire abandonment of its use in

this city."

In Cincinnati, on the r4th ult., the cit}' solicitor

rendered a decision that the city council has no

power to pass an ordinance compelling telegraph

and telephone companies to put their wires under-

ground, for the reason that their rights are de-

rived from the state law.

NEW ENTERPRISES.
M. F. Davis, of Kansas City, Mo., will erect a

two-story residence to cost §4,500. It will be

fitted with electric bells.

Ma.x Isaac, of the same city, will build a hand-

some three-story residence to cost $10,000. It

will also be provided with electric appliances.

Lewis Walferman, also of Kansas City, will

erect a residence of two-stories, to cost §4,500
and to be provided with electric bells.

At Kansas City, L. E. Brindle, of 631 "Wood-

land avenue, will build a residence block of four

stories, to cost §25,000, electric bells will be put

in.

Judge S. C. Douglas, 18 Delaware block, Kan-
sas City, Mo., is about to build a handsome resi-

dence of four-stories, estimated cost §50,000. It

will be provided with all the latest improvements
including electric appliances.

i^ The Griffin Cotton Factory Company, Griffin,

Ga., propose to erect another cotton factory simi-

lar to that now in operation, at a cost of about

§200,000.

The Tallahoosa Land, Mining and Manufac-
turing company, of Tallahoosa, Ga., will enlarge

their hotel at that place. G. W. Adair, of 5

Kimball house. Wall street, Atlanta, Ga., is presi-

dent of the company.

A cotton mill is projected at Topeka, Kan.

J. AV. Magill, no West Eighth street, Topeka, is

identified with the enterprise.

Miscellaneous Notes.

In a bookstore in Boston is displayed a re-

markable photograph. It represents a landscape

shrouded in darkness, while across the sky in the

very center of the picture is a broad and wonder-
fully well-defined flash of lightning. The pho-

tograph is the work of A. H. Binden, a skillful

amateur photographer. It was taken on the eve-

ning of July 29th, from a window of his house at

Wakefield. The time was about sunset. A
severe storm had just passed over, and a second,

accompanied by thunder and lightning was just

coming up. The close pro.\imity of evening,

combined with the thick clouds, rendered it al-

most completely dark, though the landscape was
still well defined in a shadowy outline. Mr.

Binden was aware that many attempts have been
made by photographers, both amateur and pro-

fessional, to produce a well-defined photograph
of a flash of lightning. These attempts have
usually been fruitless, one instance being upon
record in which an operator spoiled 172 plates

before producing a result at all satisfactory. But
he resolved to attempt the problem and from his

chamber window trained his camera upon the

point of the cimpass where the electric flashes

appeared. As well as was possible in the gather-

ing darkness, he focussed the landscape properly

and awaited, his opportunity. In a moment it

came, a blinding flash, lighting up the entire land-

scape. Instantly the plate was e.xposed, and a

few moments later Mr. Binden was delighted to

discover that he scored a bull's eye in photog-

raphy, the broad flash appearing directly in the

center of his plate.

R, Nahrwoldt has made a series of experiments

on the gradual loss of the electricity of electrified

bodies. In an essay published in 1S78 the au-

thor proved that the discharge takes place by
means of the particles of dust suspended in the

air. These are electrified and then repelled from
the electrifying body. The result of these ex-

periments led Lodge and Von Obermayer to

their method of clearing rooms from smoke.

Later on, it was shown that a platinum wire made
red-hot by electricit}', electrified the surrounding

air, although it was almost free from dust. For
this reason Nahrwoldt resumed his experiments.

He found that electricity was discharged through

a point only in dusty air. He made his experi-

ments in an air-tight glass shade, the sides of

which were covered with a thin layer of glycerine.

After the dust was precipitated on the sides of

the glass through the action of the electricity,

the discharge was very slight. -As soon as a

platinum wire was electrified, and became red-

hot, electricity was again discharged through the

point. Nahrwoldt concluded that this was due
to particles flying from red-hot wire. This con-

clusion was proved to be correct by the occur-

rence of platinum in the deposits on the sides,

and by the loss of weight of the wire. These ex-

periments led him to the conclusion that air free

of dust can not be electrified staticallv.

Personal Paragraphs.

Gen. A. K. Stiles of the Van Depoele Electric

Mnfg. Co., has returned from his eastern trip.

Superintendent Hewes of the Home Tele-

graph & Signal company, of Kansas City, Mo.,

has been appointed to take charge of the bureau
of information organized for the benefit of

strangers who will visit that city during Presi-

dent Cleveland's brief sojourn.

It is reported that Thomas A. Edison and E.

Gilliland are about to build winter homes at the

new town of Thermalito, Butte county, Califor-

nia. A large laboratory will be built there, simi-

lar to the one erected by Edison at Fort Myers,
Florida.

Electrical Patents.

Issiu'd S€/>tciuher 30, i88j.

370.052. Signal and Pyrotechnic Electric I.ifjlit. Arthur
C. Ferguson, Saratoga, N. Y. The circuits are con-
trolled by electro-magnetic devices and a revolving

circuit closer, arranged to display successively differ-

ent figures or designs in the same field.

370.123. Electr c .Meier. Thomas A. Edison, Atenlo

Park, N. J. The meter is designed especially for

measuring the current consumed in a general distribu-

tion system of electricity. A uni-poiar motor is the

most important feature of the invention.

370.124. Manufacture of Filaments for Incandescent
Electric Lights. Thomas \. Edison, Menio Parle, N.

J. The filament is first carbonized and then heated to

high incandescence ; after which it is dipped in a so-

luti n of sugar or other carbonizable material ; it is

then dried, and then re-carbonized preferably by elec-

trical heating in a vacuum.

370.125. (tl; 370,126, <2); 370,127, (3); 370.12S, (4I; 370,-

129.(5); 370,130, (6); 370.131, (7), Electrical Trans-
mission of Power. Thomas A. Edison, Menlo Park,

N.J.
The above seven cases were filed June 7, 1S83.

(l). The dynamos and the motors are arranged in

series, and the field coils of each generator and motor
are included in a different shunt, adjustable resistance

being included in e.ich of the sliunts. The number of

motors, as well as the number of generators connected
together, may thus be varied. Any or all may be pro-

vided with shunts for throwing them out of circuit.

(2). The field coils of the generators are in the

same shuitt circuit, in which is included adjustable re-

sistance. The motors are arranged the same as in

case (l).

(3). The field magnets of the generators are placed

in a shunt around one or more of the generators, the

shunt including adjustable resistance. The field mag-
nets of the motors are arranged in the same manner in

series in a shunt around one of the motors, the shunt

including adjustable resistance.

(4). The generators are connected with motors,
which are connected in multiple arc or multiple series

across the main conductor, the piled coils of the mo-
tors being in series in a shunt, which shunt includes

adjustable resistance. The fields thus receive a lower
tension current than when connected across the line,

and may, therefore, be wound with coarse wire, thus
avoiding danger to the coils.

(5). The electric machines and. the motors are ar-

ranged in series, the fields of the motors being in a

separate local circuit, including a separate dynamo.
(6), Substantially the same as (5). except that the

local dynamo is driven by one of the electric motors.

(7). The second claim defines the invention as fol-

lows: "The combination of one or more magneto-
electric machines, an e.xciting machine for its or their

field magnets, two or more independent electro-dyna-

mic motors connected with said magneto-machines,
and a combined generator and motor having its motor-
coils in the circuit of said magneto-electric machines,
and its generator-coils connected with the field.magnet
coils of said electro-dynamic motors, substantially as

set forth.

370,132. Telegraphy. Thomas A. Edison, Menlo Park,

N. J.

370,134. Secondary Battery. Otis C. Flick, Brooklyn,

N. Y. The oxygen plate consists of the per oxide of

lead and the hydrogen plate of an amalgam of zinc,

mercury and lead. The invention is designed to pre-

vent the formation in the plates of^any intervening

film or layer of resisting material so that the storage

battery may last indefinitely without deteriorating.

370,193. Adjustable Support and Automatic Switch for

Telephones. Sylvanus P. Jermain, Toledo, Ohio.

370,230. Auditory Transmitter for Telephones. Herbert
Allison, Xenia, Ohio.

370,243. Electric Attachment for Locomotives. Gorman
F. Chase, Montrose, N. Y.

370.282. Electric Welding and Tempering Aletals. Elias

E. Ries, Baltimore, jMd, The patent includes five

method claims and five combination claims, making ten

in all. The first claim is as follows; The method,
substantially as described, of affecting a hardened or

tempered joint between two metals, which consists,

first, in placing the adjacent extremities of the re-

spective metals in contact, passing an electric current

of heavy heating effect through such abutting ends,

and gradually increasing the current strength until they

are fused and united, and, secondly, in tempering the

joint thus formed by the application of a suitable chill-

ing method of welding or tempering compounds, as

specified.

370.283. Underground Conduit for Electric and Other
Railways. Elias E. Ries, Baltimore, Md. This in-

vention relates to an underground conduit for the sup-

ply-conductors of an electric railway, or for traction-

cables of a cable railway or for both the traction

cables and supply conductors where the respective

systems (cable and electric) traverse in common the

same course or street for a certain distance

370,293. Telephone System. Frank C. Watkins, Phila-

delphia, Pa.

370,32s. Fire-Alarm Box. Brown S. Flanders, Boston,

Mass.

370.357- Printing Telegraph. Robert T. Sherry, New
York. N. Y. •

Competent Electrical and
Mecliauical Eiiffiueer would like to

change his situation; good designer and
very expert in the manufacture of Dy-
namos, Motors, Arc and Incande-
scent lights.

"EXPERiENCE/'care Western Electrician,
No. 6 Lakeside Building,

CHICAGO, ILL.

(^\<;^^o E e(;tri(; Qub.

171 Kaxdolph Street, Chicago, III.

G. A. HARTtn, MaT.ager. ^bere will be a meeting of ti^e gHlSASe BLECTRie

oLUB, rKonday evenina, yotober Srd, at 8 o clock at

tr)e rooms of \\)e olub, 228 Dearborn ^treet.
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Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

Automatic Engines
]

BOILERS, ETC.
Complete Power Plants Fumisbed

and Erected,
Sbkd for Catalogue.

1170 pap-kep-RLi^^ell |T^inin^ and
f[\{^-

Qo

Electric

Light

Gai^boii^

Adapted to all Systems.

CITY OFFICE,

111 Pine SI.

ST. LOUIS,

MO.

INCANDESCENT LAMPS, from lO to lOO Caudle Vower.
DYNAMO MACHINES of Improved Construction.

Proposals for Estimates fiirntshed for Complete lastallatlons of iDcandescent
Plants upon application to

P. 0. BOX 3068, BOSTON, MASS.
FACTORY AT CAM BRI DGEPORT, MASS.

-M. T. Geeene, Fi-e/ii(len(. Gko. A. McKinlock, Tren^iirer. Wsi. H. McKtNLOCii:, Secretary.

Cenl^Fal Eled^Fie Co.

WESTERN AGENTS B,
^ON//^

COMPANY.
TRADE MARK-

ElectricLisht, TeleplioLC AITTTJTi'Q ATJT) PA'RT'P^ for Aerial. Submarine and
and Telegraph

38 & 40 La Salle Street, Chicago.

Mcintosh Galyanic and Faradic Battery Company,
NOS. 300, 302, 304 & 306 DEARBORN ST , CHICAGO, ILL.,

MANUFACTURERS OF

GALVANIC BATTEKIES, FARADIC BATTERIE.S,
COMBINED GALVANIC AND PAKADIC BATTEKIES,

STATIC MACHINES, ELECTRIC MOTOR for Static Machinrs,
Deutal Engines. Small Lathes, etc.

MILLIAMPEKE METER. MEDICAL DYNAMO, ELECTRIC BATH APPARATUS,
and EVERY VAKIETY OF ELECTRICAL INSTRUMENT employed iu treating disease.

The Mcintosh Combined Galvanic and Faradic Batteries have been adopted by the U S. Government for its Hospiiah.

HIGHEST AWARD AT THE NEW ORLEANS EXPOSITION.

Send for Catalogue, anij mention tliln paper. EXPERIMENTAL ELECTEIOAL APPAKATDS MADE TO OP.DEE.

E.H.JOHNSON, Pres. F.J. SPRACUE, VIce-Pres. and Gen'l Manager. A. S. BEVIS, Secy, and Treas. H. McL. HARDING, Gen'I Agent.

SPRAGUE ELECTRIC RAILWAY AND MOTOR CO.
Factory, 510 West 30th Street, NEW YORK.

THE SPRAGUE MOTOR IN THE LEAD IN POWER DISTRIBUTION

OFFICES:

NEW YORK, 16 anfl 18 Broafl St.

BOSTON, ^^ Oliver Street.

NEW ORLEANS, 20 CaroiieMt St.

DETROIT, 133 Jeffersofl Mm,

OFFICES:;

CHICAGO, 185 Dearlom Street.

ST. LOUIS, 304 Locist Street,

PHILADELPHIA, 119 Sflfltii 4tl St.

CLEVELAND, 0., 117 PiiWic Spare.

TOPEKA, 700 Kansas Ave.

SPSianS AUIOMiTIO MOTOE.-IB Eoks Power. SOO.Voltt. Efficiency, Sifter eeit.

SPRAGUE MOTORS representing 2,000 Horse Power have been sold during the past ten months, and an aggre-

gate of 4,000 Horse Power of all sizes up to 75 Horse Power are now being constructed for orders, at the factory. Thirty

types of the Motors are being built to stock our Agencies for their regular sales, a fact which clearly shows their perfect

commercial status. A general impression is abroad, that Electric Motor Work is of the necessity confined to small,

and limited. Horse Powers. THE SPRACUE COMPANY are building Motors from forty to seventy-
five Horse Power ; and guarantee a greater economy in the delivery of large units of power, than by any other method
of long distance power transmission.

THE SPRAGUE MOTORS are in daily use in nearly every important city in the United States and in many cities of Europe.

THEY GIVE UNIVERSAL SATISFACTION and are what is claimed for them, RELIABLE, EFFICIENT, PRACTICAL
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The Detroit Sight Feed [ubricators

Are pronounced the best by more than 20,000 users.
They are especially adapted to

PIGP gPEED EMGINEg E0]^ EIiECTl^IO I1I6PTIN6

Being SIMPLE in OPERATION and ALWAY3 RELIABLE.

A Lubricator sent on 30 days' trial to responsible parties.

"Iicould not take jive iim£s the cost of my luhrieaiar if I could

J not get another," is tlte statement often mnde by users.

Liberal discount to the trade. Send for Circu'ar and Price
List.

DETROIT LUBRICATOR CO.
Office, 1 1 Rowland Street, DETROIT, IVIICH.

George P. Barton,

-^^^^^^^^^^^^^^{^yjj Offi(;e : : -J.

Rooms 68 and 69 TEMPLE COURT,

225 DEARBORN STREET, CHICAGO.

Patent and Trade-mark Cases.

FR.4NKLiN S. CARTER. CHAS. M. WiLKINS. E. WARD WILKINS.

Partrick & Carter,

Electrical Supplies

ESTABUISHED
1867.

for the TELEGRAPH, TELEPHDHE, ELECTRIC LIQHT, Etc.

No. 114 South Second Street, Philadelphia, Pa.
SOLE PBOPEIETOKS OF THE

PATENT NEEDLE ANNUNCIATORS AND DURGLAR ALARMS,
Batteries, Electric Bells, Pusb Buttons, Wire, etc. Electric Bell Hangers' Supplies, Electro-Platers" Supplies, Electro-Medical Macliines, Experimental Apparatas, Electrical Novelties, etc., etc. Send for Catalogues

and get prices before purchasing.

Electric Light Repairing, General Machine Job-Work, Pattern Making, Etc., Etc.

ElECTRICAL AND MECHANICAL ENGINEER, ^'a^'S^ISturer.
Office and Works: 95 and 97 INDIANA ST., CHICAGO.

THE FIFTEENTH AHHUAL

Inter-State li^dustrial Exposition
OF CHICAGO NOW OPEN.

Admission i'or Adults, 25 cents. Children, 15 cents.

From S a. m. to 10 p. m. every day except Sunday.

The building is full to Its utmost capacity with the latest and best products of science, industi-y and art,

botli domestic and foreign, representing almost everj- department of human activity. As to "novelties," It

is believed that scarcely a single article on exhibition has ever been displayed on any other sitnilar occasion
here or elsewhere, the only exception being the casts from antique sculpture In the Art Gallery. The acces-

sories of music. Illumination, decoration, restaurant, etc., are upon the most liberal and effectts'c scale. All

railway and tr;msportatIon lines give reduced rates to visitors.

GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALER IN EXPLOITER OF

Electrical Securities. Electrical Inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET, CHICAGO, ILL.

GEO D. ALLEN, Genl Mgr., WY. HOCHHAUSEN, Supt «nd Electricihn

Excelsior Electric * Company,
9 Dey Street, New York. Factory, 204 to:2l6:Wllloughby Street, Brooklyn, N. Y.

Excelsior Electric tight

TO THE FRONT

By reason of its new Automatic ^Kegnlator tliat does not depend

on merely siiifting tlie bruslies, but cuts out a portion of tlie field

magnets as each liglit is turned off, saving tlie power in proportion

to number lights burning down to one light.

Dynamo is the simplest of all makes and requires no attention

except to keep it clean. The lamps are ornamental, can be used in

connection mth any system from seven to fifteen^ amperes without

change of magnets.

The first and only system where Incandescent lights'are success-

fully running oil Arc Light Circuits.

Twenty-five dollars will repair our dynamo in places that cost

seven hundred dollars on other systems.

Our system is original, and not copied after foreign obsolete

patterns.

Our prices are reasonable.

The only system that has local companies paying 40 per cent

and above on its capital stock.

We take the contract wherever we bid.

Address

F. W. HORHE, Western Manager,

IXCELSIOK IlECTRIC io.,

183 Dearborn Street, Booms 13 and 14,. 0HI0-A.C3-O,' IXjX...
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PRESIDENT AND TREAS.

B. K JAMISON.
VICE-PRESIDENT.

Solar Carboa & Mffe, C@

I Ith and Etna

Streets,

PITTSBURGH,

PENN.

MADE FROM NATURAL GAS. PROCESS PATENTED.

Western Office, Room 45, 187 La Salle Street, Chicago.

SPECIAL DISCOUNTS ON LARGE ORDERS.

Telegraph, Telephone and Electric [ight Supplies.

ANNUHCIATORS, BURGLAR ALARMS, ELECTRIC BELLS,

BATTERIES AND BATTERY SUPPLIES.

Repair Work done and Special Manufacturing attended to.

Skilled Workmen in all Departments.

ALL APPARATUS WARRANTED AND SATISFACTION GUARANTEED.

MAGNETO BELLS, ETC., ETC.

F(ailu;ay J<^I<^(5rapt7 5^PP'y Qp/npapy,

No. 211 and 213 Randolph Streei, CHICAGO.

COKRESPOXDENOS SOLICITED.

PAYNE AUTOMATIC ENGINE.
B. W. PAYNE & SONS, Manufacturers, Elmira, New York.

BUILDERS OF

Single Valve and Corliss Valve

ENGINES.

SELF CONTAINED AND SINGLE CRANK

ENGINES

Specially kiiM for Electric Liglitini.

WESTERN DEPARTMENT:

No. 10 S. Canal St.

CHICAGO.

H. S. WALKER, manager.

TELEPHONE 4024.

The Globe Electric Coivip'y,
Wholesale Manufacturers of Every Description

of Apparatus for

TELEPHONE COMPANIES,
Switch-Boards, Switches,

Annunciators and Bell Supplies a Specialty.

The M\hu and ColcSrcn Annuncialirs

Which are of the Best Material and Workman-
ship, are Perfect in Action, Simple in Construc-
tion, Elegant In Design, and Low in Cost. In
addition they possess many other important ad-

\antages which are wanting in other Annuncia-
tors.

4 Indicators. ,-§12 00
.. 16 00
.. 20 00
.. 24 00
.. 29 00
.. 36 00

.. 44 00

.- 57 00

40 Indicators. $ 71 00
50 '

. 92 00
60 "

. IO(J 00
70 "

. 121 00

. 132 00
''

. 143 00
'*

- 155 00100

With Alarm $3.00 Extra, Subject—

THE GLOBE ELEGTRlg EOMPANY,
CLEVELAND, OHIO, U. S. A.

is tanned on the surfaces
only; the

llflllOlliMnw ***«-. ^<..:.

Send for Our Valuable Book for Engineers and Belt Users. Free.^

Agents in all Cities. Send for Trial Belt.

Our Belts are the strongest, most even and perfect Electric Belts made.

SST. XjOTJIS, B^O.

Send^ for Catalogue E.

HILU CUUTCH WORKS,
CLEVELAND, OHIO.

Tlie Standard Opeu-Circuit Batteries of the World.

GONDA and DISQUE,

CONDA (FOKStERLT PRISll) CELL, CO-MPLETE.

The Only Genuine Leclanche Batteries

Are those wliicU bear tliis

LABEL and the Trade-Mark, GONDA.

DO NOT BE IMPOSEU TPOX BY IMITATIONS.
;

If dealers liave not the Genuine Battery*
send direct to us for Price-List.

^ THE LECLANCHE BATTERY CO.,
-«, 3ENUINE DISQUE CELL, COIITLETE.

149 West Eighteenth Street. New York, The Porous Cell also tears Label.
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The Standard Carbon Company,
Successors to THE BOULTON, CLEVELAND &, CRYSTAL CARBON COMPANIES,

AXD MAXUFACTUEEr.S OF THE .iDOYE

#>^==Q2lebrated Bra9d5 of Qarbop poi9t5 apd Battery /r\aterial.^=#

CAPACITY, 100,000 DAILY.

This is uot a combination, but a coosolidati: n of tlie best sldll aud talent iii the carbon business, for tlie purjicsc of producing tlie best possible carbon at tbe lowest

practical price.

We have tbe largest capacity, the best skill, and make the best carbon in the woild, and manufacture carbons for every system of arc lighting in the world. Prices and
discounts furnished on application.

STANDARD CARBON COMPANY, Cleveland, Ohio, U. S. A.

GILES iLlSTXI-lMAGrrTEXIC SHIELD EOR VyAXCHES.
Office of Van Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Anti-Magnetic Shield & Watch Case Co.
Gentlemen : — Your Anti-Magnetic

Sliield for watches cannot be over-esti-

mated. It is now very near eight mouths
that I liave worn my watch, and to day
it is (without correcting time) about one
minute slow. Considering the fact that

I am every day near dynamo electric

machines in our regular business, the
test could not be harder. I could never
have believed it before that protection
was so complete. In this age of elec-

tricity, not only electricians, but every-

one who needs the correct time, should
have the Anti-Maiiiietic Shield. A good
deal of practical uiility, as well as pleas-

ure, can be derived from a good time-
heeper. At present, I look upon a watch
without a .shield as a thing incomplete,
and so it is Very Respectfull}^

CHAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M. Co.

'
' * '" * I have no hesitation in saying
that I believe the shield would perfectly

protect the watch against any magnetic
influence to which it is likely to be ex-

posed by being worn in the vicinity of a
dynamo machine.

The plan you have adopted of plac-

ing the watch movement inside a closed
box of this magnetic material, is based
on Irue scientific principles, and is the
only plan I know that could succeed.

WM. A. ANTHONY,
Prof. Phs. Dept., Cornell University.

The application of Anti-Magnetic
Sliields to pocket time-pieces promises to

be of very great importance to Iiorologisls

and watchmakers ; it will render opera-
tive and fine adjustments and mechan-
isms which hitherto have been made
almost -nil and in operative on account of
their susceptibility to the all-pervading
magnetic influence.

AMERICAN WATCH CO.,
AValtham, Mass.

Sure protection from all Electrical and Magnetic disluibanccs.
Send for descriptive cii'cular. GILES BROS. & CO., 103 State Street, CHICAGO.

CHAS. A. CHEEVER, Pre.s. WILLIARD I,. CANDEE, Treas.

The Okonite Company,

vLON/^

thads mark

Manufacturers of

^leetpje lfi^l2l:, ^elepl^one and ^ele^Pgvp'l2

WIRES AND CABLES
FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
. We particularly desire that a trial should be given our wire by all parties contemplating Uodergromul,

Aerial or Submarine service as we are convinced that it Is ihe safest wire for ihc purposes known, and we
can. without hesitation, refer to parties who are now using It. We are also rminufacturers of the celebrated
OCONITJE TAl'E, the best Insulated Compound for making juints In ilie market. Estimates and
quotations furnished upon application.

Chicago Branch. 187 LA SALLE STREET, Chicago, III.

Minnesota Branch, MINNEAPOLIS ELECTRIC CO., Minneapolis, Minn.

Nebraska Branch, MIDLAND ELECTRIC CO., Omaha. Keb.

Sawyer -Man Electric Co.
LICENSED UY AXD SUCCEHDIXG TO TIUC COMMEKCIAI. DU&IXESS OF THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THEDSAWYER-MAN PATENTS.

GENERAL OFFICES:

MDTUIL LIFE BLDg.

32 NASSAU ST

,

NEW YORK.

Plans and F.stimates Fiirn'--hi'd

foi- all kinds of Ineandi's-

cent LlgUilug.

Philadelp'iia Office:

No, 308 WiLNDT ST,

BOSTON OFFICE:

No, 33 FEDERAL ST,

Estimates Furnished for the

Tliomson-Houston System
of Arc Lighting.

The DYNAMO of this Company is AUTOMATIC in its ngulai'on, and will malnlaln a UKlFOr.M

LIGHT, with ALL or AKT POUTION of the lights in Circuit. Our LAMP will NOT BLACKEN inid

will MAINTAIN its-CANDLE -PO"WE-R during its Guaranteed Life.

Tl^e U/oodbijry

AUTOMATIC

Cut-Off High Speed

-MANUFACTUKED BY-

^OODBUI^Y GnGINB

(SOMPANY.

AT,SO BUILDEr.S OF

piaii} 5''^^ l/alue

AXD

DonWe Valve Meta Speefl

AUTOMATIC

Qut-Off lT)^ms
AXD

TUBULAR BOILEBS.

Address the Manufacturers at

652 Mill Street, ROCHESTER, N. Y.
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I^e Wn Pepoeb Eleetrie f^nufadumn^ Co.
OF CHICAGO, ILL., U. S. A.

Owners of the Patents and Inventions

of CHAS. J. VAN DEPOELE.
FOB

^l^etrie

I^ailu/ay

/Apparatus,
Electric Arc Light Dynamos and
Lamps.

Constant Speed Stationary Electric

Motors, Etc.

Our Arc Electric Light unequalled.

The only perfect Double Larnp.

Thousands m use. Guaranteed

equal to any in every respect.

VAN DEPOELE

^I^qtric;

I^ailu;ay5
ARK IN OPBRATIOK AT

Appleton, 'Wis., Scranton, Pa.,

Montgomery, Ala., Detroit and

Port Huron, Mich., Windsor, Ont.,

Binghamton, N. Y., and Lima, O.,

and are being constructed at An-

sonia, Ct., Brooklyn, N. Y., and St.

Catharines, Ont., Omaha, Neb., and

Dayton, Ohio.

Estimates and Catalogues sent on
Application.

Are in use everywhere and are daily growing in Popularity. Write for Illustrated

Electric Light Catalogue.

-ADDRESS-

VAN DEPOELE ELECTRIC MANUFACTURING CO.
15, 17, 19&21 NORTH CLINTON STREET.

HEW YORK OFFICE: Rooms 220, 221 & 222, No. 45 BROADWAY. CHICAGO, ILL., U.S.A.

motors Ujound for any Current, JUrc or Incandescent, ^^

GUARANTEED FULL RATED POWER,

(egolation Superior to ang motor.

SELLING AGENTS

NYLAND

ELECTRIC CO. ^ ^t*^ <^
406 Broadway. ^ ^*
New York. .'<^\ \'

<y
<^^ ^^^

Oy
Branch Office:

NEW YORK,

^«;
O V

^o^^ NYLAND
ELECTRIC CO

406 Broadway.

CI-E'yELJLlTID, OHIO-

OFFICE, No. 1 National Bank Bldg. WORKS, 21, 23, 25, 27 Frankfort St.
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H. G. OLDS. JOHN H. BASS.
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P. A. RANDALL.
R. T. McDonald.

P'ort IXTayirie "Jenney" Electric I^lglcrt Co.,
SOLE OWNERS AND MANUFACTURERS OF THE

PHILADELPHIA OFFICE :—26

J. A. Jeimney Dynamo-Electric Machines,
AND THE PERFECTLY AUTOMATIC AND SELF-REGULATING

* JEmSTEY JLRC LICmT. -*

The JENNEY DYNAMO has no equal for SIMPLICITY, COMPACTNESS and DURABILITY.
The same has been said and admitted to be true of the Jenney Lamp. Recommended for the award of the

j

OiyHJL.^S^' C3K31LilI> IVE lES 33 .iSk. X^
At the Great Southern Exposition at Louisville, 1883, for Best Arc System. Awarded First Medals '

for Best Arc Lamp, Best Arc Dynamo, Best Arc System.
This system HAS NO EQUAL for SIMPLICITY, DURABILITY and STRENGTH OF LIGHT.
We have the Only Perfect Working Headlight for Steamboats, with Focusing Reflector. Full in-

formation furnished on application.

MAIN OFFICE AND WORKS: Broadway and P. Ft. W. & C. Ry., Ft. Wayne, Ind., U.S. A.
North Seventh St., G. A. WILBUR, Manager. CHICAGO OFFICE :— 1 1 5-11 7 Monroe St., W. J. BUCKLEY, Manager. I
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The Brush Electric Company
OF

MANUFACTURERS OF

Bnl iRiIiHtaBMl Liilli iininii,

ELECTRIC MOTORS,
Cartoons for JLrc Laimps, Etc., Etc-
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The Baxter Electric Motor.
Tbis Motor is now ready to be placed upon the Market.

Manufactared for both i

i

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE

It is preferred to organize companies for tlie different States.

Correspondence solicited. Address

1 1 SOUTH STREET, BALTIMORE, MD.

Factory A, Constitution and Monument Sts. Factory B, Buren and Monument Sts»

I
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Standard Underground Gable Co.,
General ;;Offices, No. 70S Penn Ave.,

Rrani<h fllRppt!- I NEW YORK, Telephone Building-, Cortlandt Street,erancn umces.
, CHICAGO, 139 East Madison Str

PITTSBURGH, PA.

ling, Co
Street.

ilAN'UFACTrr.ERS OF

The WARING ANTI-INDUCTION and BUNCHED CABLES
and ACHESON COMPOUND CABLE,

For Telegraph, Telephone, Electric Light and Power Underground, Submarine and Aerial

LIGHT LEADED CABLES FOR HOUSE USE.
US'ALL work: guaeanteed.

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

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

Electric Light and Power.

Telegraph and Telephone,

Railway and all other

Branches of Signaling.

All Sizes

Lead Encased Wires.

CLARK B. HOTCHKISS, Gen'l Mgr.,

Aerial Use.

Subterranean Use,

Submarine Use,

Concealed Wiring in all Locations.

16 Dey St., NEW YORK.

Head Office, 4-5 Broadway, New York. Factory, East Newark, N. J.

THE CALLEHDER

Insulating and Waterproofing Go.
MANTTFACTDTtERS OF

Insulated Wires and (Sables
FOR ALL PURPOSES.

House Work, Arc and Incandescent Lighting. Contractors for Sub-
marine and Underground Work.

The (JMcago GlectriGal DeYelopment (^o.

PROMOTERS OF ELECTRICAL INVENTIONS.

Patents bought outright, or inventions handled on royalty.

We have superior advantages for placing patented ai tides

on the market.

Correspondence with inventors solicited.

171 RANDOLPH STREET, CHICAGO.

THE ILlCTBICmL SPFPLY CO.
17 Dey Street, NEW YORK. 171 Randolph Street, CHICAGO, ILL.

FACTORIES: ANSONIA, CONN.
Daniel TV. Mabmow, Presldenc.
Addisok H. Nordyke, Vice-President.

Chaelbs D. Jhkket, Electrician "BitATFATiD lV>Risoir. Serretsiy.
Alios K. HuLLowsLL, Treasurer.

Jenney Electric Company,
Sole Owners of all the Patents and Inventions of Charles D. Jenney (known as the Jenney System) and Sole Owners and Manufacturers of his

Improued Oynamo, [amp $
Electric |||otor.

In all desirable featares of Arc and Incandescent Lighting
the Jenney System leads. Simple, durable^ economical,
steady, brilliant and penetrating. In these edseutlals It chal-
lenges comparison

Estimates Promptly Furnished lor Erecting Electric Lighting
Plants for Cities, Companies or Individuals.

Prices Furnished for the Jenney Arc or Incan-
descent Systems, or for both comsined.

The Jenney Arc-IncandescentDynamos are self-regulating,
nd permit the turning on and oS of one or nil of the Lamps
I will.

T/iis Compavi/ gives special attention to Jumishinff Mills,

Shops, FactOTHes, etc., with Individual Plants.

S" StflJ ra PlllPlin IlllSTBITIII! imilESIIIBIIIt TIE SISTEII.-^

OFFICE A>-I> WOEKS:

or. Kentucky Ave. aucl Morris St.,

INDIANAPOLIS. IND.
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SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

Electric Arc-Lighting
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This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS
AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

FOR DIRECT LOW TENSION

These dynamos are automatic in their regulation and will maintain a uniform light, with all or any portion of the lights in circuit,

maintain its candle power during its guaranteed life. Every requisite for the most perfect system of
Incandescent Electric Lighting, at prices which insure a profitable investment to the purchaser,

Incandescent Lamps and Appliances for Incandescent Lighting.

Our lamp will not blacken, and will
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S 1^ -3- (J)This company also manufacture Electric Motors of all sizes for the transmission

of power. Plans and estimates furnished for all kinds of Arc and
Incandescent Lightingf.

THE THOMSON-HOUSTON ELECTRIC CO.,
-«« »—- offices: ^»

Eastern, 178 Devonshire St., BOSTON. Western, Pullman Building, CHICAGO, ILL.

41
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^LECTRIC i- JylGHTING.
(WOOD'S PATENTS), Owned and Manufactured by the

American Electric Manufacturing Company^
18 CORTLANDT STREET, NEW YORK.

For simplicity' of construction, steadiness and purity of liglit, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning,

Tlie iLlMERICiLlSr IDYKiLI^IO HiLS HO EQTJiLL.
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits of

the AMERICAN SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

Amebicah Ilictbic Mamufactubihg Co.,

18 Cortlandt Street, NEW YORK.

TLE MAIHER ELECTRIC COMPANY
MANCHESTER, CONN

H.G. CHENEY, Pros. ROBERT CHENEY, Vice-Pres. P. H. WOODWARD, Sec. and Treas. N. T. PULSIFER, Gen'l Mang'r.

R. H. MATHER, WM. A. ANTHONY, Consulting Electricians.

New York Office, 35 Broadway. Chicago Offce, 38 LaSalle St, Boston Office, 143 Federal St. Cincinnati Office, Carlisle Building.

TlTQmTJTTiyrTJl'WrfllQ €V^ PU TrOTClTrtW ^® make Instfuiments for Electrical Measurements, adjusted
to any degree of precision required for any purpose.

THE MATHER SYSTEM
FOR

Incandescent Lighting*.

The Dynamos of this system are equal to any in

efficiency. The lamps are adapted to a higher potential

than those of any other system, have no superior in life or

efficiency, and DO NOT BLACKEN IN USE.
Our Dynamo is very simple in construction, runs without
spark at the commutators and can be operated by any one
accustomed to the care of engines or machinery. The
system has no equal for mills, machine shops, or other

places requiring isolated plants. We shall be pleased to

furnish estimates for compfete installations, with or with-

out motive power, and will send one of our experts to ,^
examine the premises, if necessary.

MOTORS.
We furnish motors from one-half horse power

upwards, for constant potential circuits, perfectly self-

regulating wi.hout special regulating mechanism. Motors

are also furnished for constant current circuit.

Incandescent Lamps and Sockets

FOR FRITATE USERS.

We furnish Lamps of 1 6 Candle Power each, for
Potentials from 50 to I lO Volts, for use with any
Machine.

CHICAGO OFFICE: 38 LA SALLE STREET.
THE TUCKER ELECTRICAL MANUFACTURING COMPANY, 35 Broadway, New York City,

Sole Agents for THE IVIATHER ELECTRIC COMPANY for the States of New York. New Jersey MissooRr and Iowa.
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MANUFACTURERS OF-
o.

ELECTRIC LIGHT CARBONS AND BATTERY MATERIAL.

Cleverly Electrical |||orks,

WW Chestnut St, PHILADELPHIA.

IMPROVED AUTOMATIC BURNER
On llie Automatic Burners the electricity not only liglits

the gas, but turns it on and off by means of the push buttons,

or kej's.

The Automatic has been greatly improved, and is fitted

"with binding posts instead of the loose wires as formerly
and new form of shell.

The improved Automatic and Pendant Burners are guar-
anteed to be reliable, safe, and of first-class workmanship.

The Qetroit Sight Feed [ubricators

Are pronounced the best by more than 2O.O0O users.
They are especially adapted to

PIGP gPEED EN6INE3 KOI? ELECTl^IC LlgpTIJ^Ig

Being SIMPLE in OPERATION and ALWAYS RELIABLE.

A Lubricator sent on 30 days' trial to responsible parties.

" I would not take Jive times the cost of my luhricator if I could

not get another," is the statement often made hy users.

Liberal discount to the trade. Send for Circu'ar and Price

DETROIT LUBRICATOR CO.
Office, 1 I Rowland Street, DETROIT, MICH.

Forest City Electric Works,
MANUFACTURERS OF

Cleveland's Electric Light Cut-outs,

GANG SWITCHES, FROM 5 TO 40 AMPERES.

Quick Make and Break Uncontrolled by the Handle.

Correspondence Solicited with Electric Light Companies.

W. B. CLEVELAND, proprietor.

26 S. Water Street, CLEVELAND, O.

HE « I'MPROYED «"feAW «: IkISM"*- IATTERY^

SIZE OVER ALL, 4!4 x 4H X 7%.

THE NEATEST OF ALL BATTERIES. THE BEST AND CHEAPEST.

With the exception of glass broken by carelessness, and the zinc and sal-ammoniac consumed in the production of current,

all parts of this Battery are Uuaranteed to be Everlasting. Perfectly uniform and reliable in action, of faultless construction and
beautiful appearance.

Perpetual Negative Elements!!!
These consisting of specially, prepared prisms of Carbon are fine depolarizers, performing this function indefinitely, do not

require renewal, as is the case where chemical depolarizers are employed, thus a great economy is effected. These ceils are so

constructed as to prevent evaporation of the solution, and crawling out of the salts. Thousands of these cells now employed for

Telephone Transmitters, Gas Lighting, Annunciators, Burglar Alarms and other Automatic Devices are giving Perrect Satisfaction.

The many Physicians now using the "Improved Law "as an office battery, are unanimous in their expressions as to its

perfection and adaptabilit}'" for electrolysis and general galvanization, requiring no renewal nor attention in from two to five years,

the latter depending only on the amount of use.

Note ;—This battery is not suitable for Galvano Cautery nor Incandescent Light piu*poses.

LAW TELEPHONE CO., Sole Manufacturers, 112 LIBERTY ST., NEW YORK.

NEW * YORK » SAFETY * STEAM • POWER * CO.
BUTLDERS OF HIGH GKADZ SELF-COXTAIKED

AUTOMATIC

Qjt-Off ^^(JiQes,

SPECIALLT ADAPTED FOE RUNNING

IlECTRIC ^ IrlGHTS

And other duty requiring close
regulation of speed.

ADVANTAGES :

Greai strength without excessive weight,

Small space required.

Simplicity of construction.

Accessibility of all parts.

ESTIMATES CHEERFULLY FURNISHED.

"Western Office and Warerooms-

. 64 & 66 i. iAPi./lL iT.,

-I CHICAGO, ILLS.

WM. A. HAMMETT, Mgr,
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POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS OF

^team and [jgdraulic |||achinerg.

Complete Steam Plants for Electric
Light and Power.

Western Agents for Armington & Sims' Engines, Steel Tubular
Boilers, Jarvis' Patent Furnace, National Rocking and Sheffield Grates,
Lowe Feed Water Heater, Blake Pumps, Korting Injector, Jenkins' Bros.
V.alves, Etc. Also, Brick and Pipe Work, and Belting.

SEND FOR LATEST CATALOGUE.

707 and 709 MARKET STREET, ST. LOUIS.
BRANCH, 521 DELAWARE ST., KANSAS CITY.

25 PARK PLACE, HEW YORK.
—iriNUFACTUHERS OF—

Bare and Insulated |||lre,
Underwriters' Copper Electric Ligrht Line Wire, handsomely finished

highest conductivity. Copper Magnet Wire, Flexible Silk and
Worsted Cords, for Incandescent Lighting. Lead Covered
Copper Wire, for inside use. Round and Flat Copper

Bars, for station work. Insulated Iron Pressure
Wire, Patented Barbed Copper Lighting

Protector Wire.

-SOLE AGSXTS FOR-

The Forest City Carbon |||nfg. Co., Cleveland, Ohio.

Western Agency, 183 & 187 Dearborn St., Chicago.

/llumipous

"m
iiiii;

ACTUAL'lSIZE, OF LAMP. ANDjHOLDER (Size No. I,) FOR LAMPS 65 to 100 V- 1 6 C. P."

li^X^ai^deseept.

We do not manufacture Dynamos or deal
n them, nor do we erect or maintain any
ilectric plants whatever. Our business is

solely the manufacture of LAiVIPS (or Lumi-
noids) with our own Fittings, under our own
patents and devices for any system or pur-
pose of any voltage, size or candle power (on
hand or made to order). We solicit the pat-
ronage of Electric Light Co. 's and large users.

CORRESPONDENCE REQUESTED.
CATALOGUES ON APPLICATION.

VITRITE & LUMINOID CO., 182 Fulton St., New York.

Electric
/^99U9gator8,

Bells, Batteri^5,

House Goods.
A Large Assortment,

Thoroughly Well Made.

The Electrical Supply Co.,
FACTORIES:

Ansonia, Conn.

171 Randolph Street, CHICAGO.
17 Dey Street, NEW YORK.
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WESTERN ELECTRIC COMPANY,
CHICAGO NEW YORK—-ANTWERP-—LONDON.

J^l^6rapl7 * Jel^pl^OQ^ /^pparatu5 *3^ppli^5

THE BEST OF EVERYTHING AT BOTTOM PRICES.

DETROIT ELECTRICAL WORKS,
MANUFACTURERS OP

Fleetrie ^upplie5

INCLUDING

Medical Batteries, Skeleton, Iron and Box
Bells, Burglar Alarms, Hotel and House
Annunciators, Fire Alarm Boxes, Pins

and Brackets, Insulated, Magnet,Tele-

phone and Electric Light Wire.

BUILDERS OF

pisher's Qlectric

AND ALL APPLIANCES FOR CITY AND SUBURBAN

^= ELECXRIC RJLII.'^XZ'JLYS.

General Offices and Works, DETROIT, MICHIGAN.

points, i

Economy of Power.

Durability of Lamps.

No Discoloration of

Globes.

Precision of measur-

ing Instruments.

Greater Simplicity.

Less wire per lamp.

IN SHORT,

the most for the

least money.

;
The United States Electric Lighting Co,

I

Chicago, May 20th,
/rf'd"/

DICTATED

F. Conklin, Mngr.

Orand Opera Hours
Hinneapo] is MId

Dear Sii",

Your telegram of the i9ih lb recetved/ reeling
follows,

"C, C. Vfarren,

216 LaSaJle St. Chicago,
"We started "big and little dynamo on on© engine- had nine
hundred and sixty lights- worked magnificently- run entire
eveolog- We are much pleased."

J. P. Conklin,

•

1 am very much gratified at the receipt of the lelegram
and thank you heartily for it.

You will greatly oblxge ms by answering the following ques-
tions.

Yours truly,

Questions,

1 understand the above telegram refers
to th© two Dynamos put" in your engine
room by the U. S. Electric Lighting Co.
as follows,- One 300 light and one 500
light Dynamo- and are used for lighting
the stores and offices in the Syndicate
Block- and is additional to the 600
light plant previously installed ty th*
U. S, Co. for llghitng the Orand Opera
House; all the dynamos being located Id
the Syndicate Block engine room, and
driven by two New Vork Safety 12 x 12-
75 H, P. Bnginas. One engine driving the
two 300 lighters for the Opera House, and
One engine driving the 500 and 300 light
dyrjaiDOB for Syndicate Block,

Is this correct?

The above letter

Blockj Minneapolis^

^at steam pressure at' boileTc waa
employed when operating the plant as per
above leleeram?

^^

^olW

At what voltage were the lamps burned.?

I understood that you contracted with the
Edison United Nfg. Co. of New York for a
300 light dynamo with wiring for' .the

Syndicate Block; their proposal for wiring
was on basis of no losg in electrical
pressure, and the dynamo to yield 8 - IS
candle power Edison lamps per horse power.
When plant was finished, wiring was found so
unsatisfactory, and a great loss Id electrical
pressure instead of .iufl. iflfiS.* t ^^^ that you
were induced to oaie contract -with the
Edison Co, wholly on account of the low
price they offered their apparatus as cojd—

pared with the U, s. Go's, propoeal.
Is the above correct?

When indicating the onginos driving the
Edison Dynamo, how many lights were being burned'

Wiat aiooont of powsr was reqoirod to run
the S^9 lights?

After obtaining the above dat* concerning
the Edison apparatus, and ascertaining that their
guarantees fell so far short of being
fulfilled, did yog re.lect the Edison plant
and substitute it by a O. S, 300 light plant?
And shortly afterward increase foriher by putting
in 500 mora lights in the Block, and 3 U, S. Go's.
500 light djTiajiio additional? to which the
telegram quoted in letter refers?

Vfhen Indicating the Opera House plant of
500 U, S, lamps, I understand there were 600
lamps being burned; end intiieations ware made
at same time the Edison plant was Indicated.
Please state what amount of power was required
for the 600 U. S. Lamps operated by the two 300
light dynacus, and driven by the H. Y, Safety
12 X 12 Engine,

^<Jt^C

'o 2^e~€<:7.

^^

S'aS-

cT.}^ jy/>

cf3 M^

explains fully the DISPLACING of the Edison System by the UNITED STATES SYSTEM in the Syndicate
Minn., and gives data regarding, tests made of the two systems. Address

:

C. C. WARNER,:Manager Western Department, 216 La Salle St., Chicago.
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Foree Bain's Electric Motor.

Tlie illustration on this page represents the

quadrupolar motor designed and manufactured
by Foree Bain of Chicago. The field and arma-

ture core are made entirely of wrought iron.

The field is quadrupolar with like poles opposite.

The novelty consists in the manner in which the

armature is wound and connected, and also in

the windings and connections of the field magnets.

The armature contains eight coils, divided into

two groups, the coils of each group being situa-

ted quadrilaterally with respect to each other.

Thecurrent circulates in these groups alternately,

and only at a point where the greatest effect is

produced. The other group of coils are at this

time passing the critical point of the field magnets,

and should they remain active—as they would
in a Gramme connection —they would partially

act to retard the motion of the armature by their

relation to the field; so they are cut out of circuit

at this point, and their connections are so

arranged with relation to one another that, in

order to prevent their discharge at the

commutator and brushes, they are

brought into circuit by themselves in

such a manner that the current circu-

lating in the two positive coils of the

group is just neutrahzed or balanced

by that in the two negative coils of the

group. By this arrangement the idle

portion of the armature is removed
from circuit without being followed by
disastrous results produced by sparking
and flashing so common to open cir-

cuit motors or generators, and by this

connection the internal resistance of

the armature is one-fourth that of a

bipolar Gramme machine, thus reduc-

ing internal work to a minimum, and
increasing the efficiency to a maximum.
The manner of producing self regu-

lation is the subject of a patent now
pending, and can not be fully described.

Suffice it to say that it is neither a

shunt nor compound winding, but it is

done by a means attended with less

loss than either of these methods.
A motor of 5 horse power of this

form, 40 amperes and 100 volts, can be
put into a box eighteen inches square,

and weighs only 260 pounds.

thrown into strong HCl invariably left a negative

charge on the insulated dial, the escaping hydro-
gen being positive. The next experiment tends
largely to clear up the whole question. We omit
the precautions observed and give the result:

The porcelain dish was nearly filled with a 10

per cent, solution in distilled water of strong

HCl. Three small fragments of granulated zinc

were now dropped into the dilute HCl in the

insulated dish A very slight effervescence at

once appeared. This graduall)' increased, but

never became violent. In four minutes from
dropping in the zinc the spot on the scale could

be perceived moving, and in four and a half min-
utes more it moved twenty-eight divisions to the

left, indicating the charge on the dish negative

and the escaping hydrogen positive. The insu-

lated stand, etc., was now disconnected from the

quadrants. The spot maintained its position on
the scale. After one and one-half minutes the

quadrants were again connected to the insulated

stand. The spot moved instantly twenty divis-

ions more to the left. In one and one-half minutes

a negative charge. " I believe that this inference

may safely be very much generalized, but for the

present I forbear. In confirmation of it, how-
ever, it may be well to mention that at any stage

of the last experiment a deflection may be ob-

tained to right or left as required, by adding an
excess of saturated chloride of zinc (for the

first), or of hydrochloric acid (for the second).

When it is known that the sign of the charge on
escaping hydrogen depends upon the substance
it has been in contact with, the very irregular

results with K and Na already mentioned become
less mysterious."

Tlie Electricity of Chemical
Reaction.

The following recent experiments by Mr.
Enright are interesting and may suggest facts in

electro-chemical development which can be
turned to practical account in battery construc-

tion: The experiments led at first to results of

a very baflling and apparently contradictory char-

acter. A quadrant electro-meter was connected
on one side to earth and on the other to an

insulated stand on which was placed a porcelain

dish, containing a small quantity of distilled

water. Small pieces of potassium or sodium
were thrown on the water, and the nature and
amount of the charge left on the vessel was
noted. This charge was, of course, opposite and
equal to that obtained by the escaping hydrogen.
With water the observations were inconstant and
conflicting, but ultimately two definite and con-

stant results were obtained: (i) Na thrown on
strong and pure acetic acid invariably left a posi-

tive charge on the insulated dial, the escaping

hydrogen being negative; (2) a fragment of zinc

more it had moved ten divisions further to the

left, but with a slower pace, and it presently

stopped and turned back, at first slowly, taking

five minutes to go back the sixty-eight divisions

to the zero. In four minutes more it had moved
eighty divisions to the right. The insulated

stand was once more disconnected from the

quadrants, and at the end of two minutes they

were reconnected, when the spot instantly

bounded up 55 divisions further to the right. It

continued to move in the same direction until

the effervescence ceased, owing to the acid being

exhausted. A quantity of the zinc survived. On
short-circuiting the quadrants the spot returned

to within four divisions of the original zero. As
the reaction between zinc and hydrochloric acid

proceeds, the quantity of chloride of zinc in

solution continually increases, and so it appears

demonstrated that when hydrogen passes through

hydrochloric acid it acquires a positive charge, and

when it passes through chloride of zinc it acquires

Welding and Tempering by Electricity.

Among the patents noted in the last number
of the Western Electrician was one granted

to Elias E. Ries for welding and tempering
metals by electricity. The object is to produce
welded and tempered joints in steel and other

hardened metals, irrespective of shape or purpose
to which they may be applied. More especially,

however, the invention is intended to provide an
improved method of track laying,

wherein ra'il sections may be perma-
nently joined and laid end to end //;

stfu, thereby furnishing an almost per-

fect road-bed, free from rail joints and
their attendant evils—chairs, fish plates,

and nut-locks— that have always been
the fruitful cause of accidents, and
have likewise been the chief source of

expense for repairs and maintenance
of way and rolling stock. By this me-
thod, and by means of apparatus form-

ing the subject of other patents still

pending before the patent office, the

welded portions of the rails are ren-

dered even stronger and tougher than

the rest of the rail, so that any amount
of pounding or strain can not affect the

junction, and the operation of welding

^w and tempering takes place much faster

Rrjjl and can be effected at less expense than
---^^ the laying of the ordinary joints.

To provide for expansion and con-

traction, a special form of slip joint has

been devised, of which there are ordi-

narily four to the mile. The section

i£ of rail between two joints is firmly

? spiked at its central portion, and ex-

pands in both directions. This joint is

so arranged as to give a solid support

to the wheels while passing, so that

practically the entire track is one

smooth, continuous way. Whether applied to

steam or street railways, this construction will

contribute very materially to the comfort of

traveling, to the life of the roadway and rolling

stock, and to the economy and general superiority

of the permanent way.

T. H. Mcintosh, a locomotive engineer, in the

employ of the Oregon Railway & Navigation

company, and W. F. Wamsley, general agent

and train dispatcher at Walla Walla, have in-

vented a device designed to do away with the

bell cord on passenger trains. All there is of the

apparatus is a wire running through the train, a

bell in the cab, the battery, and a push button or

similar appliance to close the circuit. It is worked

on an open circuit, and a battery on the engine

supplies the electricity. The wire runs through

the hose which operates the air brake, and when-

ever the hose is connected the wire is connected

also.
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The Ries Combination Conduit.

Of all the recent applications of electricity now
undergoing the process of practical development,

there is perhaps none that is at present watched

with greater interest, or absorbs a larger share of

the public attention, than the employment of this

force as a motive power for street railways; nor

is there any field in which this most flexible

power can be more profitably employed, or in

which it promises to produce a more rapid and
noteworthy change for the better.

While electricity has been successfully applied

on short suburban lines of railway, and is con-

stantly growing in favor and popularity wherever

introduced, its adoption for use in large cities,

where the demand for safer, cheaper and more
rapid transit than that afforded by horse or cable

traction is far more urgent, and has up to this time

been very backward. This lack of progress has

been due chiefly to the want of a practical and
reliable underground conduit for carrying the

railway supply conductors ; one that would not

only serve to properly insulate and protect these

conductors, thereby securing absolute safety and
economy in the transmission of the current, and
avoiding any possible interruption in the supply

of current to the motor cars, but one that com-
bined with these essential qualities the requisite

structural strength to withstand the severe strain

and concussion of heavy street traffic.

We illustrate an electric railway conduit that

forms the subject of a patent granted recently

to Elias E. Ries, of Baltimore, Md., which
appears to be admirably adapted to the require-

ments of electric street railways in large cities.

This conduit embodies a number of novel features

of practical value and bears evidence of having
received sound mechanical treatment in its design

and construction. One of the peculiarities of

this form of conduit is the provision made for

carrying and distributing electric wires, cables

and other conductors, the space at both sides of

the conduit proper being utilized for this purpose.

This, it is needless to say, is a very important

advantage in many cases, since it adds but slightly

to the first cost of the conduit and obviates the

necessity for constructing a more expensive and
perhaps less reliable and convenient conduit for

this class of service.

In the accompanying illustrations. Fig. i is a

perspective view of the conduit, partially exposed
to show the construction and arrangement. Fig.

2 is a form of bracket for a double track rail-

way, cast in a single piece, and having flanged

openings for the reception of wire ducts, pneu-
matic tubes, etc. This view also shows the con-
duit channel with its conductors, and the arrange-

ment of the track and slot rails. Fig. 3 shows
an ordinary cable railway conduit provided with
electric railway conductors, arranged in such a
manner (with respect to the cables and grips)

that the conduit may be utilized simultaneously
by both systems. This construction is of import-
ance where an electric railway is required to turn

into a street already occupied by a cable conduit.

Referring to Fig. i, it will be seen that the
supporting brackets are placed in a shallow-
trench at intervals of four feet apart, and rest

upon cross ties of concrete in order to insure a
solid foundation. These brackets have a flanged
central spring, 6, forming the conduit channel,
and on their upper surface are recesses for the
reception of the track and slot rails, respectively,

as shown. The track ra Is are preferably of the
girder type, and are self supporting between the
brackets, and they are removably secured in place
by a locking plate, 16, so as to permit removal
without disturbing the conduit structure. The
width of the conduit slot, which in this system is

half an inch, is regulable by means of the
adjustable tie bolts, 7, in the usual manner. The
construction is such, however, that no perceptible
variation in the width of the slot, or in its dis-

tance from the rails, is possible, the entire con-
duit being as firmly and solidly united as if it

were one single piece.

The walls of the conduit opening are provided
with undercut recesses that serve to hold insu-
lators, 12, which are secured in place as the con-
struction of the conduit progresses. Within
these insulators, the supply conductors, 13, are
afterwards inserted, these conductors being per-
fectly free to expand and contract by reason of
the slip joint support thus formed, while at the

same time they are sufficiently rigid to bear the

pressure of the current-collecting wheels that travel

in a horizontal position between the two con-

ductors. The conduit channel is provided with

drainage outlets at proper intervals, and the

brackets have depending ribs, 17, that serve to

deflect any water that may enter the conduit slot

and cause it to drop clear of the conductors, 13.

It will be noticed that the conduit brackets are

formed with a series of flanged openings, 10, at

both sides of the conduit channel. These open-

ings serve as a support for paper tubes or ducts,

that are prepared in a special manner and im-

pregnated with asphaltum to render them mois-

ture and gas proof. These tubes extend from
the center, of one bracket to the center of the

next so as to form practically continuous tubes,

and are hermetically sealed with liquid asphalt

poured around a joint of special construction

formed upon their ends. When the tubes be-

tween two or more brackets are in place the

space between the brackets and around the con-

duit channel is filled with a suitable cement or

concrete, which securely embeds and protects the

tubes and serves as a support for the pavingblocks,

thus making not only an economical and perma-
nent conduit structure, but forming a" smooth,

solid and durable road-bed and street surface.

At intervals of one or two blocks manholes are

provided for gaining access to the ducts or tubes,

and for making connection between the con-

ductors or wires carried in the main conduit and
those of branch or distributing conduits at street

intersections The interior of the paper ducts

is perfectly smooth, and the additional expense

which are specially adapted to the requirements
of different localities and systems of operating.

The form of conduit illustrated in Fig. i is known
as " the Ries combination conduit No. 3," and
a special feature of all these conduits is that they

are interchangeable, that is to say, the distance

between the supply conductors and their depth
below the street surface is the same in all cases,

thus permitting motors of one railway to run with

equal facility onto another line provided with a

different class of conduit.

Why Electric Light Companies Should
Distribute and Sell Power."

By J. L. B.VRCi.AY.

At a meeting of the National Electric Light
association held in Philadelphia last February,

the president, Mr. Morrison, in the discussion

of a paper on " transmission of power by elec-

tricity," summarized a number of questions in

the following: " What part of the motor busi-

ness can electric light companies take at a profit,

and, having a surplus power, can that power be
utilized at a profit to arc light companies ?

"

There he stopped; I would have added, " incan-

descent companies." I will try to show in this

paper that they unquestionably can utilize their

surplus power at a profit— in the first class of

electric light companies by a small outlay on
their present plant, and in the latter class, incan-

descent companies, b)' little or no additional out-

lay. May I be permitted to say, that I think it

is demonstrated now, almost beyond doubt, that

for providing and laying them is comparatively
slight, so that in localities where the burying of

overhead wires is receiving consideration, this

class of conduit undoubtedly presents numerous
advantages, inasmuch as the rental that can be
derived from the use of those ducts will probably
far more thtn pay the interest on the entire

equipment.
Owing to the novel form of current collectors

employed in the Ries electric railway system,
which we hope to describe at further length in a
subsequent article, the depth of conduit channel
necessary is but six inches, and the entire depth
of conduit shown in Fig. i and 2, measured from
the street surface, does not exceed eighteen
inches, thereby saving the expense and obviating
the various underground obstructions common to

deeper excavation.

It will be apparent that the wire ducts are not
essential to the conduit, but may be omitted in

localities where they are not required without
interfering with the general construction shown.
It is perhaps worthy of mention that two of the
twenty-three claims obtained on this patent prac-
tically secure to the Ries system a monopoly of

the operation of both electric and cable railways
from the same conduit, and also the conversion
of a cable into an electric railway, a change that
by means of this - system is rendered entirely

feasible, and one that will doubtless sooner or
later be made.

Mr. Ries, it is understood, has devised a num-
ber of conduits differing in many respects from
those forming the subject of the present article,

there is at present only one economical and safe

method of distributing power, and that is by
means of constant potential circuits and low

electromotive force carried into the users'

premises.

I recall how a personal friend in New York
came within an ace of losing his life on that " kind

of fellow who takes so little copper to distribute

and admits of using our present arc or constant

current machines." Another in my mind is our

friend who attended the first dinner of this club

and three days afterwards was killed. Another
in Detroit; A young lady working on a sewing

machine, suddenly fell back in her chair and was

carried home. , She lay three days between life

and death, and at last recovered. Gentlemen,

what caused it ? It was the current from the

motor supplied by that " kind of fellow who takes

so little copper to distribute and admits of using

our present arc or constant current machines."

If she had died, it would have been heart dis-

ease that killed her; fortunately she lived to tell

what struck her. This is not, I am sure, what

you, who know the dangers of such currents and

sometimes get caught, wish to place in the hands

of men and boys who are ignorant of its danger.

Do not say, " we can protect and fence in motors

of that class," for some one has to go near them

at times, and from my observation motors are

placed in the most favorable points for accidents

to occur— oftentimes in damp basements and

other out-of-the-way places.

In conversation, those who are operating con-

I Read before the Chicago Electric Club, October 3(1. 1887.

.JkJ.
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slant current motors have stated that the energy

used does not vary with the load, as is the case

in constant potential motors. The manager of a

large arc light company who has 30 horse power
of motors running from constant current circuits,

stated to me'a few days ago that he was satisfied

bv tests made, that it takes as much power to

run a 14 horse power constant current motor
when doing say 8 horse power work, as when
doing its maximum, notwithstandiirg the state-

ment made by his parent company to the effect

that the automatic governor enabled the motor

in such cases to use only the proportionate

amount of energy to develop the work done at

any one instant. Now you say, admitting what

I say to be true, what have we to expend and
what will we earn ?

Permit me to illustrate the position of many
arc light companies, aye, it will apply to incan-

descent companies too. You have a valuable

franchise, a franchise, which, when you first

installed your plant, was considered exclusive,

but, some how or other, the other man's light

managed to work in and get a franchise also.

What is your position? Both companies are sell-

ing light at a price one-half you otherwise would,

or possibly, you have a hard time to pay expenses

because the gas company has lately bought a

small plant and is offering lights at §5 per month;
or you are operating a plant where you are not

well patronized, and where you did not find, as

you expected—babies crying for it; but there is

your investment and you have got to devise

means -to make it pay. You have your poles

erected throughout the town, you have your or-

ganization, engines, boilers, etc.; you stand in a

position in which you can utilize the capital al-

ready invested and make it pay. Has it ever oc-

curred to you that you are asked to employ your
machinery less hours per day than in any other

business, and yet you hope to make as much
money? Even your gas friends employ their

plant more or less hours out of the twenty-four,

for they make gas during the day for use at night.

which, at the present time, even with embryo
storage batteries, electric light companies are

prohibited from doing. It seems to me pretty

much like taking a man's dollar and saying, I

will take your dollar and call it fifty cents, and
earn as much on it in electrical business, using it

but a few hours per day, as a dollar can earn in

any other manufacturing business in twelve to

twenty-four hours per day.

Now, assuming you have a fifty horse power
steam plant lying idle during the day. The cost

of installing constant potential generators and
wires for distributing the power would not ex-

ceed $5,000, and the revenue in the shape of

rental that you would get for that distributed

power at say $75 or $125 per horse power, per

year, would be from $6,500 to $7,500 per year.

The cost to you to deliver this power would not

exceed $3,500 a year; that is allowing more for

an engineer than I see by one of the electrical

papers is allowed to an engineer of an electric

light station in eastern Pennsylvania, who

safely contract for double the amount of power
delivered at the motors.

Now taking the cost to an incandescent light

compan)', they would not have to expend one
dollar. They have their generators and steam
plant, the wires, their organization, franchise,

etc., all present and have but to make an intelli-

gent canvass to find what power they can dispose

of; but some of you will say, we can find only
one or two men in our town who need power at

present, as the others are all supplied with steam
and gas engines; and there you stop and drop the

subject. Well, all I can say is this: If you were
so easily knocked out when you made your can-

vass for arc and incandescent light customers,

you never would have had occasion to get up
steam in your boilers.

T "d^•K\< *s » * till >-. '—^ 1.

Fig. 3.—RiEs Combination Conduit.

In my travels from one part of the country to

the other, I have always heard the electric light

manager spoken of as a " hustler " a " fighter,"

and as the president of a gas company said to

me not long since, "their managers and super-

intendents have as much gall as the line men
they employ." Possibly he had had a pole erec-

ted in front of his door. Whether he meant that

appellation as a business compliment, I do not

know, but I take it, it was meant as such, having

experienced some of it especially when reels,

copper, 6 months' time, was the subject of con-

versation.

How, you ask, would I get a revenue in such

a case? I would go to three or four consumers
of power, parties who would use 50 actual horse

power in all, and ask permission to place a motor
in their premises to drive their machinery, they

to pay me for the power only, with the under-

standing that after using it, say, two months'

time, I would remove it if they did not wish to

rent or purchase the motor. That motor never

comes out. It is like street car accommodation
in large cities. The oftener the cars are running
the more people get in the habit of using them.

The user of the motor is so pleased with the ease

with which he can start up his machinery—the

mere turning of the switch. His workmen like

it. They state they never had such uniform
power before. Then each time the electric light

manager takes some probable customer or fel-

low-townsman into his premises to see the motor
work, he tells of its good points so often, that

after a time he becomes enthusiastic on the sub-

s s 3
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Fig. 2.—RiES Combin.-vtion Conduit.

operates a 120 horse power plant and receives the

munificent salary of $600 per year. Bear in

mind that practice has clearly proven that twice
the amount of delivered power can be safely con-

tracted for and sold to the consumer; that is, of

course, on distributed work, not if sold in one
unit. As you are all familiar with the profits

from light, it will not be necessary for me to give

you figures for comparison.
Taking another instance: Assuming you have

a 100 horse power steam plant lying idle during
the day, the outlay for constant potential gener-
ators and wires for distributing the power would
not exceed $S,ooo and the revenue on the same
basis as on the first is from $12,000 to $14,000
per year and at an expense not exceeding $6,000.
Bear in mind, as I stated before, that you can

ject of electric power, and does not rest until his

fellow-townsman gets a motor. At the expiration

of the two months, he pays for the motor like a

man, advertises his engine for sale and gives the

electric light company a testimonial something

like this: " The 15 horse power motor you in-

stalled in my premises two months ago is the best

and steadiest power we ever had. It does the

work of a 30 horse power engine and gives abso-

lutely no trouble whatever," etc.

Now, gentlemen, you must show your faith and

confidence in the motors before you can expect

people, knowing nothing of electric machinery,

to invest their money, and you can best do it by
taking the method I suggest. After your cus-

tomer has had it in his premises a month or so

and sees how well it works, how little trouble,

how little wear and tear, he will have confidence
to purchase. After you have a few placed it is

easy sailing.

I happened to see some figures last Saturday of
two electric light stations that make a business
of selling power. One was in a town of 25,000
inhabitants, situated 300 miles west of Chicago.
The figures were as follows; They have 103
horse power in motors installed. The actual

amount of horse power they contract to deliver

is 32. The maximum amount of steam power
they have been called upon to supply is 40 horse
power. The revenue they receive is $7,600 per
year, and they figure that the cost to supply that

does not exceed $3,000 per year, showing a clear

gain of $4,600.

Another company is situated in a town east of

Chicago. They have some 270 horse power in

motors installed and a revenue of nearly $16,000
per year. As to what it costs them to get that

revenue, although I have it only by hearsay, my
authority is good for saying it does not cost them
over $6,000 a year.

These figures speak for themselves. They are

from practice, and not from theoretical figures

given by s>ome manufacturer of machinery.
They started in the power business, as I have
proposed to you to-night, I would call your at-

tention to the fact that both these stations sup-
plied current from constant potential circuits and
I have not heard of any station in the United
States where they can make the same showing
from constant current motors.

Another station I know of has a revenue suffi-

cient to pay its entire coal bill for light and
power, and that station operates between 6,000
and 7,000 incandescent lights. Still another has

75 horse power installed, and the maximurn
amount of steam power they have ever been
called upon to supply has been 40 horse power.
Thus you see, to get a revenue and a good one
from your plant, night and day, you should go
outside of your present field of lighting, and
not throw the heavy burden on your lighting

business by employing your capital such a short

time each day and expect to pay large dividends.

Another source of profit to the electric light

manager, in addition to the supply of stationary

power, is the supplying of power to operate

street railways. I am sure the horse railway

men would only be too glad to have the assistance

in the matter of advice from anyone who under-

stands something of electrical matters, and if

you should induce them to operate their cars by
electric propulsion, and if you get from $1.50 to

$2.50 per day, per car, you would find this quite a

profit in addition to your present receipts. Thus,
you see, it is within your reach in many ways to

keep your machinery employed more or less hours

out of the twenty-four.

If you have resolved to start in the motor
business, do not be content with only two or

three motors on your circuits, but get a number,
and you will find you can often sell power at the

same figure it costs you to produce, and make a

profit by reason of intermittent use. How much
more profit then is there when you can sell it

from $75 to $125 per horse power, according to

the amount rented.

I do not sa)' you can by reason of intermittent

use get, as some electric light systems that have

been heard of but never seen in practice, twenty

sixteen-candle power lamps, or four 2,000-candle

power arcs to the horse power, but I do say you
can rent on distributed work and receive a

revenue from twice the amout of power you gen-

erate. If my statement is wrong, then practice

is wrong also.

An Electric Target.

Interesting trials have recently been made at

the arsenal at Washington of the Ullman electric

annunciator target. It is a time and money sav-

ing device for rifle practice. The target can be

made for rifles of any caliber and range, and the

value and location of each shot striking it is

accurately registered on the annunciator, which

is located at the firing stand and connected by
seven wires with the target.

Its face conforms in every respect to regu-

lation targets. The target is made of a solid

metal plate or of solid rings, or with the latter

divided into segments. They are rigidly secured

by bolts to a thick oaken base plate, through
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which pass a number of metal pins held in place

by spiral springs. To another plate is attached

a corresponding number of properly adjusted

pendulums, each resting against one end of a pin,

the other end of which pin is against the back of

the target plate. Electrical contacts are made
by the motion communicated to these pendulums
through these pins by the force of the bullet in

striking.

The dial of the annunciator is a fac-simile of

the target, having thirteen small openings cor-

responding to the bull's eye and twelve line shots.

When a circuit through the magnets of the an-

nunciator is completed by electric contacts at the

target, a number or combination of numbers, in-

dicating the value and location of the shot, is

instantly exposed, by which combination the

target is practically divided into thirty-three sec-

tions.

The device is simple in construction and oper-

ation, both mechanically and electrically, and by
its use the marker's service with its consequent
danger is dispensed with; the delay incident to

the ordinary methods of "marking" is obviated,

and dispute is impossible. A few short-range

targets of this patent have been in use for sev-

eral months, and one of two hundred yards range
has been thoroughly tested at the Washington
barracks range with an entirely satisfactory result.

Irish's Electro-Thermal Recording Tele-
phone.

In this apparatus the change of condition of

certain metals during the passage of electricity

through them is taken advantage of for re-

cording sound signs and reproducing sounds.

As is well known, a fine platinum or other wire

may be made incandescent or red hot by passing
through it an electric current, when the wire is of

higher resistance riian any other portion of the

circuit ; also that on increasing the resistance of

such a circuit the wire will instantly lose heat in

proportion to the amount of resistance introduced
into the circuit, and further, that when the circuit

is broken the wire will quickly fall to the tempera-
ture of its surroundings. It is also well known
that certain metals contract more or less in pro-
portion to the amount of current passing through
them and the rise and fall of temperature due to

the flow of such current. Therefore it is easy to

conceive that the result of passing a ribbon of

any material which is more or less affected by
heat, such as tin foil insulated with a thin coat-
ing of varnish, across a pointed loop of platinum
maintained at a very high temperature, will be to

destroy or burn away the ribbon at the point of
contact only, and that such ribbon will be
more or less destroyed at the point of con-
tact according to the heat and form of the
loop and its force and pressure against the rib-

bon. A simple apparatus devised for the employ-
ment of these effects in the transmission, repro-
duction, and recording of articulate and other
sounds is illustrated and described. In the
center at the back of an adjustable diaphragm
shown in Fig. i, rests a wedge-shaped piece of
platinum wire supported by two springs and rest-
ing with the thick end of the wedge against the
center of the diaphragm, while the point is di-

rected inwards and lightly touches the ribbon
in which the message is to be perforated. The
ribbon behind the point passes over a drum which
is recessed circumferentially in its center so as to
offer no obstruction to the passage through the
ribbon of the heated platinum point. This plat-

inum point perforates the ribbon more or less
according to its degree of heat, its shape and
size, and the intensity of the sounds actuating the
diaphragm. The louder or higher the pitch of
the sound the deeper will be the penetration of
the platinum point through the ribbon and the
larger in proportion will be the perforations. The
perforated ribbon as it leaves the recessed drum
is drawn between two other drums connected
respectively to the line and to one pole of the
battery employed for transmitting

; the other
pole of battery being to ground as shown by trac-
ing Fig. 2. The transmitting, or two last men-
tioned drums, are encircled by an elastic non-
conducting material made adhesive on the outer
surface to hold the carbon powder with which
they are served. The inventor sometimes em-
ploys with advantage, in lieu of the elastic carbon
covered rollers, a vessel or funnel containing car-

bon granules. This funnel takes the position of

the uppermost roller, and a flat conducting plate,

supported below the orifice in the bottom of the

funnel, serves the purpose of the second roller,

space being left sufiicient to allow the perforated

ribbon to travel freely between them. When the

ribbon is drawn between the funnel and plate the

carbon granules fall from the funnel into the per-

forations and make contact with the bottom plate.

It will be understood from the above that as the

perforations in the insulated ribbons vary in size,

so in proportion will more or less carbon fall into

them and the resistance of the circuit be varied.

The larger the perforation the greater the space
which will be occupied by the granules and the

lower the resistance of the circuit and, as must
necessarily follow, the smaller the perforations,

the less the space for the granules and the greater

the resistance of the circuit. Preference, how-
ever, is given to the two elastic conducting drums,
as illustrated, over the funnel and carbon gran-

ules for transmitting. These drums make con-

tact with each other through the perforations only,

and so vary the resistance of the circuit accord-
ingly. The interruptions and variations in the

resistance of the circuit caused by the passage of

the perforated ribbon between these contacts are

made to reproduce on a receiving instrument at

the distant end of the line the same sounds which

Fig. I.

—

Irish's Recording Telephone.

actuated the diaphragm and perforated the rib-

bon at the transmitting end. The system pos-
sesses the advantage of making a permanent re-

cord of all messages transmitted, and in such a
manner that the messages may be again trans-
mitted at any subsequent time by simply passing
the ribbon between the contacts, or for local re-

articulation or reproduction between the cold

platinum point and recessed drum. In either
case the perforated ribbon is drawn between the
platinum point and recessed drum by the clock-

FiG. 2.

—

Irish's Recording Telephone.

work as when used while speaking, the ribbon be-
ing first wound back off the lower on the
upper reel. When the message to be reproduced
is on a filed ribbon, the ribbon is placed in the upper
reel and wound off on an empty one placed below.
Thus these instruments act as transmitters and
reproducers of all messages previously sent
on them. It will be seen that a local circuit is

employed for heating the platinum while trans-

mitting, but not for the receiving or reproduction
or retransmission of a message.
The receiver most generally used in connection

with this transmitter is not as illustrated, but
consists of a similar tube with enlarged end for

diaphragm and ear piece outwardly like the Bell

receiver, but here the similarity ends. A wire is

stretched several times between the bottom of

the receiver case and the diaphragm, each wire
as doubled back being insulated from the next
in such manner as to cause the currents to travel

each bend and the whole length of wire. The
two ends of this wire are connected as usual to

binding posts to which also the line and ground
wires are connected. The variations in the re-

sistance and the interruption of the circuit caused
by the difference of size or degree of the perfora-

tions, or their absence, cause the wire stretched
in the receiver tube to expand and contract,

correspondingly vibrating the diaphragm and re-

producing the sounds given out at the distant

end of the line.

In this system of telephony, magnets and
electro-magnets as employed by the Bell and
other companies can be dispensed with, as well as

carbon transmitters with diaphragms and tension
regulators such as are employed by them and
other companies.
The transmitting part of this apparatus can be

employed and gives excellent results as a phono-
graph. For such a purpose it is found advan-
tageous to employ a somewhat "stiffer style than
the platinum one referred to for perforating the

ribbon. The ribbon employed may be of espe-

cially prepared paper or metal foil well insulated.

This instrument makes sound vibrations visible

and reproduces a permanent record of them,
which can be stereotyped and used to print from.
It not only makes speech visible, but reproduces it

in such quality of tone and clearness that persons
acquainted with the speakers can recognize their

voices.

Liquid Electricity.

New Jersey, far famed for "liquid lightning" of

a tangible and potable form, is responsible for

the following "liquid electricity" yarn :

"It is said that the Keely motor is likely to

have a powerful rival before long in the alleged

discovery of what may be called 'liquid electric-

ity' by an Englishman named Maxwell. The in-

ventor has formed a twenty-year co-partnership

with a New Jersey capitalist, who owns works at

Passaic. It is proposed to manufacture the fluid
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by the gallon, and it is asserted that four cents'

worth, placed in a vessel, will run a sixteen-can-

dle power incandescent lig-ht ten hours. It. is

also alleged that power sufficient to run a steam

launch or a tricycle can be readily developed.

The fluid is averred to be the result of chemical

combinations and processes never before discov-

ered and impossible to analyze. The secret of

the composition has been written out and locked

up in a New York safe deposit vault. In case of

the death of Ma.xwell within the period of the

partnership the secret becomes the property of

his partner. It is said that a public exhibition

of the alleged power will be given in Passaic

shortly.

"

The Elements of Electric Lighting.

By Phiup Atkinson, Ph.D.

Number XII.

The Thomson-Houston Dynamo Contin-
ued.—Sparking at the brushes is the result pri-

marily of the passage of electricity through the

air, as the brushes change from segment to seg-

ment of the commutator during its rotation, and
are, for the moment, out of electric connection,

all dynamos being more or less subject to it.

The heat developed at the commutator by fric-

tion and electric action rarifies the air, and
hence reduces its resistance and increases the

liability to sparking. Hence, a constant, strong

current of cool air, such as is supplied by this

air blast, increases the resistance, and, as the re-

sult shows, renders it too great for the passage

of the spark. With the air blast oil can be freely

used to reduce wear on the brushes, without

affecting the insulation.

The common theory that the spark may be
"blown out" in the same sense as a light is extin-

guished in ordinary combustion does not seem to

be tenable, though apparently sanctioned by as

good authority as that of Professor Silvanus P.

Thompson. In ordinary combustion the blast

removes the burning gas, and combustion
ceases. But this has no similarity to the present

case. The arc light between two carbons may
also be blown out, and is more nearly a parallel

case, but in the arc an electric current is first

established by contact of the carbons, and sub-

sequently maintained after their separation, by
the conductivity of the burning arc ; the cool

blast extinguishes the arc both by removing the

burning gas, produced by combustion, and in-

creasing the resistance, and there must be a con-

tact of the carbons to re-establish the current

before it can be lighted again, whereas in spark-

ing at the brushes there is no combustion.

The lightning arrester, used to protect the

dynamo against damage by lightning, is also an
important adjunct. It is shown in Fig. 34, and
is constructed with an electro-magnet, through
the coils of which the current between the lamp

tit J/ "]

Fig. 34.

circuit and dynamo passes. The two magnet
cores project vertically above the coils, as shown,
and between them are placed, edge to edge, two
projecting wings of brass, their broad bases about
one-fourth of an inch apart, and their narrow
upper parts receding from each other, as shown.
The instrument is mounted on a wooden base,
screwed to the wall, and the wings are out of
contact with the magnet cores, each one screwed
to a brass lug, one of which is connected with
a line leading to the lamp circuit, and the other

with a number 4 copper wire leading, to the

earth, as indicated. The line from the dynamo cir-

culates round the magnets, and is also connected
to the upper right-hand lug. The lamp circuit

line has thus two branches from this lug, one
through the magnet to the dynamo, and the

other through the brass wings to the earth ; the

latter interrupted by the narrow, quarter inch air

space at the base of the wings. This air space
is sufficient to insulate the left wing from the

dynamo current ; but if a discharge of lightning

occurs on the line, its great intensity causes it to

leap the air space and take the shortest course
to the earth; the projecting edges of the wings
facilitating the discharge, though not sharp

enough to short-circuit the dynamo current.

Part of the discharge must go to the dynamo,
dividing between the two branches in proportion

to the relative resistance of each, but the distri-

bution of this portion in the mass of the machine
prevents injurious results.

The object of the projecting magnetic poles,

between which the wings are placed, is to extin-

guish the spark during the passage of the dis-

charge from wing to wing, by establishing a

magnetic current at right angles to the line of

discharge.

Fig. 35 shows the relative positions and con-

nections of the various parts of the system ; two
arresters, one in each branch of the circuit being
recommended as shown.

Earth Eahth

Fig. 35.

Various kinds of arresters are used in con-

nection with different systems of electric light-

ing, in some of which combs with projecting

teeth take the place of the wings, in others a soft

metal connection is melted, while in others a me-
chanical device, operated electrically, severs con-

nection with the machine. These arresters are

also applicable to telegraph and telephone sys-

tems, and are applied in a similar manner.

The Western Electric Dynamo.—This dy-

namo, made by the Western Electric company,
is noticeable chiefly for the structure of its arma-
ture, in which insulation, ventilation and method
of winding are the prominent points. It is of

the drum type ;
the core is supported on the

shaft by an open frame work of brass, which
consists of three spiders, one at each end, and
one at the center ; to which are attached three

lug rings, each having thirty-two projecting

wedge-shaped lugs, between which the coils are

wound. To these rings four longitudinal bars

are attached on the inside, one between each two
arms of the spider, and insulated from the rings

by asbestos. On these bars, but insulated from
them by asbestos, are mounted thin sheet-iron

rings of the pattern already described. These
are grouped together in sets of twenty, each set

being insulated from the adjoining set by strips

of asbestos coated with shellac, leaving open
spaces for air circulation. Bands of canvas fi
of an inch wide, placed half an inch apart, insu-

late the core from the coils, leaving air spaces

between them; and at each end are thick rings

of asbestos.

The coils are wound longitudinally with num-
ber 13 insulated copper wire, in one closed cir-

cuit, after the Gramme type, between the lugs

but ingulated from them. Each coil when wound,
stretching along one side of the core lengthways,

fills each of the three spaces between three pairs

of lugs in line; then, passing over the end, it

divides into two equal parts, and the two halves

return on the opposite side through two rows of

lug spaces, with an empty row between. This

empty row is then filled by another coil in the

same manner as the first row, and the two halves

passing over the end as before, return on each
side of the first full row. The two coils thus fill

three rows of spaces on opposite sides of the
core, a full row being between two half-filled

rows. Two more coils are then wound in a
similar manner at right angles to the first two;
and when half the wire is thus wound, the wind-
ing is completed with the other half; each half-

filled space receiving another half, and each
empty space being filled. The sixteen coils

being then properly connected in one closed
circuit, are attached to the sixteen segments of

the commutator. By this method of winding,
a half coil section always precedes a full coil sec-

tion, and another half follows it as the armature
rotates in the magnetic field; so that the magne-
tic effect on the coils rises and falls gradually,

and sudden fluctuations of current and conse-
quent sparking at the brushes is reduced.

The interior of the armature being hollow,

communicates with the external air by passages
through and around the core and between the
coils, as described, giving thorough interior ven-
tilation, and reducing the heat accumulation to

its minimum.
The commutator segments, made of bronze,

and separated by air spaces, are screwed to in-

terior segments of brass, mounted on an insula-

ting cylinder of hard maple, inclosing a brass
cylinder attached to the shaft. 'J"he automatic
rotary movement of the brushes on the commu-
tator, by which the current strength is varied, is

also adopted in this machine.

Two field-magnets of the horse-shoe .'pattern,

placed horizontally, form the magnetic field;

their opposite poles, facing each other, are joined
together by two central pole-pieces, each cast in

one piece with the two connecting cores, forming
consequent poles, inclosing a circular space in

which the armature revolves; the sectional area

of the magnet cores practically equaling that of

the armature core, so as to insure magnetic
saturation. Number ^^4 to 6 insulated copper
wire is used to wind the magnets; the layers

being separated in three places by the insertion

of wooden slips for ventilation.

This dynamo has also a lightning arrester,

which consists of three rectangular binding posts,

mounted on the center of the pole-pieces, on a

hard rubber base; the middle one insulated from
the two outer ones by eighth-inch air spaces.

The outer posts connect the field-magnet coils

with the line, while the central post is connected
with the earth. Lightning on the line, to or

from the earth, crosses the narrow air spaces, and
the dynamo escapes harm; while the ordinary
current is insulated from the earth connection by
the air spacer.

Experiments in Electricity.

E.xperiments are being made at Cap de la Heve,
near the mouth of the Seine, on the production

of electricity for lighthouse purposes by means of

the force obtained by windmills. The suggestion
to do so was made by the Due de Feltre, and it

is a system proposed by him that is to be tested.

The wind works a dynamo machine employed in

charging accumulators of suitable capacity. The
electricity so produced and stored is to be used
at will to make a focus of light. The system, if

successful, will have the advantage of costing

only the putting up of the machinery. The
whole question to be ascertained is whether
a sufficient quantity of electricity can be stored

to provide for the requirements of any particular

station when there is no wind to move the sails of

the mill. M. de I'Angle-Beaumanoir, a civil en-

gineer at Paris, has been authorized by the Min-
ister of Public Works to make, at the expense of

that department, the trial of this system of elec-

tric lighting at the La Heve lighthouse.

Consul Jernigan, at Osako and Hiogo, Japan,
in a report to the secretary of state upon railroads

and railway regulations in Japan, states that no
less than thirty-four new railway projects have
been started within the last six months, twenty-

one of which involve an aggregate capital of

$48,000,000. The existing roads have all been
surveyed and constructed by foreigners, but the

list contains the names of no Americans, nor do
American mechanics or engineers appear to have
any connection with the new projects.
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The subject of imposing a license on telephones

in Chicago has again been taken up by a committee

of the city council. No specific move has been

made, however.

It is stated that C. A. Parsons, of Gateshead,

Eng., has succeeded in constructing an engine

driven by steam, which, it is said, with a very

moderate consumption of coal, makes 10,000

revolutions a minute, andean work up to a speed

of 30,000 revolutions.

Again it is announced that the Western Union
Telegraph company is about to absorb the Balti

more and Ohio company. President Garrett is

on his way home from Europe and this unlooked-

for move has been interpreted to mean that he

is desired in this country to sign important papers

relative to the transfer of the property of the lat-

ter company to the former.

Montgomery, Ala., has a plant that furnishes

an electric current for the propulsion of street

cars, that furnishes a current to run motors for

small powers and that furnishes a current foi:

lighting the lines of the street railway and the

vicinity.

Here is an investment in a plant that furnishes

at a minimum cost both light and power ; heat

could also be furnished from the same station.

Can this investment be paralleled in any other

branch of industry ?

The phonotograph or recording telephone,

which we describe elsewhere is a new
invention whose usefulness will be appre-

ciated, provided it does not complicate

the existing difficulties of telephone trans-

mission, or increase the expense. If a

telephone message can be recorded, so that

it can be reproduced, either vocally or graphi-

cally, and its identity and validity verified, it will

add greatly to its value in many cases in business

and legal transactions.

And now by an invention of an electrician it

is proposed to lay practically continuous rails for

railroad or street railway tracks, the joints be-

tween the ends of the rails being welded and
tempered. The matter is treated briefly in

another column.
The step from patent office drawings to prac-

tical operation is frequently a long one and too

often involves a heavy outlay of money in exper-

iments. But the plan seems practicable and the

way is indicated for a great improvement on the

present methods of track laying.

M. Faraday, in a published communication,
believes that a lightning conductor should be of

half-inch copper rod, and should rise above thetop
of the chimney by a quantity equal to the width
of the chimney at the top. The lengths of rod

should be well joined metallically to each other,

and this is perhaps best done by screwing the

ends into a copper socket. The connection at

the bottom should be good ; if there are any
pump pipes at hand going into a well they would
be useful in that respect. As respects electrical

conduction, no advantage is gained by expanding

the rod horizontally into a strap or tube— sur-

face does nothing ; the solid section is an essen-

tial element.

It is evident from recent experiments with the

new dynamite gun that if naval warfare is to

continue as a necessity of modern civilization,

this gigantic bomb thrower with its compressed
air and electric fuse will make short work of it.

When a combatant finds himself in range of the

enemy's guns, he may as well hoist the white flag

at once to escape instant annihilation; or if both

combatants fire at the same instant no one will

be left to tell the tale.

The air gun is about sixty feet long and the

bomb, containing an explosive charge of fifty-five

pounds, inclosed in a brass case, is thrown one

to three' miles with great accuracy. These guns,

on account of their extreme length, are mounted
in the bow and stern, only, while ordinary guns
are mounted at the sides, though it is not clear

what use can be made of the latter if half the

advantages claimed for the dynamite gun are

realized.

The tables of statistics presented at the tele-

phone convention, and published last week, give

a very clear exhibit of the present condition of

the business, and the progress made during the

past six years; the progress during the past year

especially is highly encouraging, and the past

two years show a marked increase over previous

years.

But the report, as a whole, is very far from
being confined to mere statistics and business

detail. It embodies papers of the highest scien-

tific interest, giving the results of past experience,

the changes in material used, in the character of

instruments, and the' methods of installation, in

an exhaustive manner. The nature and value of

insulation employed, and the improvements re-

quired, both in the style of the insulators and
the material, received close attention. Numer-
ous changes have been made, and methods and
theories once popular have been reversed. This
has been especially true in regard to long dis-

tance telephony, which is still largely in the ex-

perimental stage. The use of copper in prefer-

ence to all other conductors, of complete

metallic circuits so far as practicable, and of the

very best insulation, are among the leading im-

provements which are being adopted.

The paper on underground lines presented at

the telephone convention last week by W. E.

Sargent, of Brooklyn, embodying a report on
Chicago underground and aeial lines, by B. E.
Sunny, is of the highest practical interest, giving

the results of numerous experiments in different

cities with different underground cables and con-

duits. It is apparent from this report, that while

numerous tests and costly experiments have been
made, and much valuable experience gained, un-

derground work is still in an unsatisfactory con-
dition, and that the length of underground lines

is limited.

In regard to insulation the various tests and ex-

periments seem to show, that, while good insula-

tion is an absolute necessity, extremely high

insulation, either on underground or aerial lines,

is impracticable ; that one to five megohms
per mile gives good practical results, while 300
to Soo megohms cannot be maintained, and is of

no practical utility.

The fault of cross talk has received a great

deal of attention, but the degree of progress in

its reduction has been comparatively small ; and
it is very evident that much still remains to be
done before it can be even materially reduced,

while its eradication is a work of the future.

Mr. Lockwood's paper giving a history of the

telephone and telephone business for the last ten

years, shows that rapid and substantial progress

has been made. When we consider the import-

ance of the telephone to-day in facilitating the

transaction of business, the improvements in the

present methods of transmission, the vast amount
of capital invested in it, and the fact that this in-

vention, developed and brought into use in the

United States, has found its way into every part

of the civilized world, penetrating even into -old

conservative China, we can hardly realize that it

is only ten 5'ears old ; the fir.st patent having been
issued in 1876, the second in 1877, and its first

important success achieved at the centennial ex-

position at Philadelphia, by W'hich its value and
utility were demonstrated. And while we willingly

accord to Phillip Reis, all the honor to which he
may be entitled, as one of the early inventors,

we feel a just pride, as Americans, in the fact

that our own countrymen. Gray and Bell and
Edison, developed it and brought it into actual,

practical use.

The combination conduit, fully described on
another page, by which the entire electric sys-

tem of conductors for telegraphs, telephones,

light and power, are combined in one conduit,

seems to be admirably adapted to the purposes

for which it is designed. Some such system is

an absolute necessity in large cities, where the

nuisance of a network of overhead wires gives

place to an equal nuisance in the constant tear-

ing up of pavements to put them underground.
So that it is only a choice of evils. A solid

granite pavement is laid with great care, and at

great expense, and the road-bed made smooth
and compact with heavy steam rollers ; and the

work is scarcely completed, and the interruption

to travel obviated, when channel after channel is

cut through it, for gas, telegraph, telephone,

electric light, and electric power conduits ; and
this continues and increases year after year, as

new companies and new sj'stems demand accom-
modation. So that not only is there constant

interruption to travel and inconvenience, with

the concomitants of mud and dust and offensive

smells, but the solid, smooth pavement is soon
rendered practically worthless and full of ruts and
holes. The condition of our principal streets in

Chicago bears ample testimony to the fact that

this picture is not over-drawn. Now, let the

system described, or some similar syste'm be
adopted, which shall furnish ample and perma-
nent accommodation for the various purposes

specified, and save the inconvenience and enorm-
ous cost of the present wasteful method ; and
when adopted, let the streets in which it is

placed, be protected by law from further inter-

ruption for a terra of years, or until re-paving is

required.

It is evident from occasional inquiries by cor-

respondents that the character of the electric mo-
tor is not generally understood. An electrician,

or electric business man does not need to be in-

formed on this point, but when a correspondent

asks whether a motor would be cheaper than a

steam engine it is evident he quite misappre-

hends its nature ; though such a mistake is very

natural, and on a par with similar mistakes in re-

gard to electric transmission by telegraph and
telephone.

The motor is not a generator of power, but a
transmitter ; the steam engine, or the water

wheel, is still the original source ; but it is often

inconvenient or impossible to use the power thus

generated, and as in the case of street cars or

mining operations it can be converted into elec-

tricity by means of a d)mamo, transmitted by a

wire to a car or the bottom of a mine, and there

reconverted into mechanical power by means of

an electric motor and applied.

In this transformation there is, with the best

arrangement, 15 to 20 per cent, loss ; to which

must be added the loss from resistance of the

conductor, depending on its size and the dis-

tance to which the power is conveyed ; so that

the power actually utilized may not exceed 40 or

50 per cent, of the power generated. Hence it

is cheaper to use the power direct from the en-

gine or the water-wheel, when possible, than to

transform and transfer by means of electricity.

If the time ever comes when the heat of the

furnace can be converted at once into electricity,

the engine can then be dispensed with, and the

motor take its place; but till that result is

achieved steam must remain king, and the en-

gine continue, as it has since the days of Watt,

the crowning glory of the mechanical achieve-

ments of the century, to whose behests even

electricity itself is still subject.
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Chicago Electric Club.

At the meeting of the club Monday evening,

October 3rd. President Stiles occupied the chair.

Treasurer Terry presented a report showing a

satisfactorj- balance in the treasury, and further

that §475 had been subscribed to furnish the

new club rooms. This amount was increased to

about S550 before the close of the oieeting.

Secretary- Kreidler reported that twenty-three

applications for membership had been received

since the previous meeting.

W. J. Buckley, for the committee on new and
permanent quarters, reported that rooms had

been engaged on the second floor over 122 and

124 Clark street. The location is particularly

desirable. It is down town, and convenient to

street cars. The rooms consist of a large assem-

bly room with a small room adjoining. A
dummy waiter will be put in, connecting with

the restaurant of Lansing & Sickler immediately

below, and the restaurateurs will furnish the

services of a waiter for those desirous of lunch-

ing in the rooms. The social element, which is

designed to be one of the main features of the

club, will be promoted by the arrangements out-

lined. The club rooms will be kept open all the

time, will be made the headquarters of those in-

terested in electrical pursuits, and club members
will utilize the conveniences of the rooms for

out-of-town friends who occasionally come to

Chicago.

President Stiles read an invitation from the

Boston Electric club to the Chicago Electric

club to attend their house-warming at 66 Boyl-

ston street, October 5th. The president was in-

instructed.to wire the regrets of the club.

J. L. Barclay read the paper on " why electric

light companies should distribute and sell

power," reproduced elsewhere.

Mr. Buckley asked the reader if he had ever

seen a station that ran motors from a converter.

Mr. Barclay replied that he had, but only in

the way of an experiment in Pittsburgh.

Mr. Buckley asked if he thought it was prac-

tical, and Mr. Barclay answered that looking at

it from a dollar and cents point of view, he
thought not.

C. J. Van Depoele said in regard to running
motors with alternate currents, he had experi-

mented considerably, and the motor seemed to

run just as well. He thought it could be done
if the alternations were rapid enough. He had
experimented, however, only on small motors,

the largest being one-fourth horse power, but he
did not know anything about the efficiency. Mr.
Van Depoele thought that steam engines could
be run for eighteen or twenty hours a day, but
that an arc light machine neither mechanically
nor electrically was made strong, enough to run
that length of time. After it had done its

night's work it should be allowed to rest.

Mr. Leonard asked the last speaker what
method he adopted for starting a motor on an
alternating current.

Mr. Van Depoele: "I have no trouble at all, I

connect it up and start it off."

Mr. Leonard referred to a trip he had made in

a street car in New York run by a Julien storage
battery. He thought the charging of storage
batteries offered another source of revenue to

arc light companies, but said that it was a ques-
tion with him whether a constant potential ma-
chine offered a high economy for this work.

Mr. Van Depoele thought that the arc light

machine was not at all fitted for charging storage
batteries; that its work was to furnish current
to arc lamps.

Mr. Sperry always supposed that a constant
current machine was better adapted for charging
a storage battery, and said that the present prac-
tice was in that line.

_
A. H. Brown on being called upon stated that

his experience was very limited and that they
had used a 20-light dynamo which was run at

less than its normal speed. In the morning they
had to put considerable resistance in the circuit
but during the day the current gradually fell off;

that there might be a resistance of 15 lamps in

the morning and at night the resistance of only
one lamp.

Mr. Leonard said that Mr. Sprague of the
Sprague Motor company, and Mr. Harding,
general agent of the company were in the west
studying the transmission of power in mines.

He hoped they would be able to throw some
light on this most interesting matter. He ex-

pected that one of the greatest successes in the

transmission of power would be in mines.

A hearty vote of thanks was tendered Mr.
Barclay for the paper. E P. Warner had been
announced to read a paper on automatic regula-

tion of currents but he was suddenly called from
the city and was unable to return in time. Mr.
Barclay had a brief time to prepare his paper but
as a perusal will show, it brings out some very
interesting features, particularly in regard to the

commercial part of the business, which were
listened to and will be read with appreciation.

Electric Street Cars, With Special Refer-
ence to Methods of Gearing.'

BY A. RECKENZAUN C. E.

Part II.

Tractive Force and Mechanical Resist-
ances.

We know from experience that street rails

which are exposed to dirt, grit, stones and the
like, offer a resistance of at least 20 pounds per

ton with the wheels in motion. Taking the loaded
car at six tons, and the speed at six miles an hour,

we have to exert 1.92 horse-power at the driving

wheels, neglecting friction of gearing and losses

in the electric motors. On narrow grooved rails,

as used in England, we allow a tractive force of

from 25 to 30 pounds per ton. These high re-

sistances are readily accounted for when it is

considered that the flanges of wheels frequently

take a bearing on the dirt in the grooves; at the

same time the wheel tires may roll on the surface

of the rails, when a regular grinding action is

produced. Furthermore, it occurs frequently

that one wheel is running on its proper bearing
surface, whilst the other, belonging to the same
axle, has its flange touching the bottom of the

groove, when by virtue of different circumferen-

tial velocities, additional friction is introduced.

Sometimes the rails are a. little out of gauge.
All these points increase the tractive force re-

quisite with "grooved rails. Here in America you
have few if any, such rails, consequently the

facilities are superior; but your rails are not so

strong as those used in England and on the con-

tinent of Europe, and the foundations are less

sub.stantial. The joints are also somewhat irreg-

ular, and these faults render the motion of a

car very unsteady. A ride on some of the roads
in Philadelphia reminds one of a voyage on the

ocean when the sea is a little rough. Then you
crowd very often 70 passengers into a car which
is supposed to hold about 30. All these cir-

cumstances compel us to provide plenty of power
in order that every obstacle can be overcome.
The force necessary for starting a car is of

course much greater than the force required for

maintaining a uniform speed, and experiments
show that this initial effort amounts to three

times or even four times the tractive force of the

car in motion. In dry weather, on curves of 50
feet radius, the resistance to traction is doubled,
and on those of 35 feet radius trebled ; but
when the rails are wet this resistance, due to

curvature, is considerably reduced. With a short

wheel base, or, better still, with small trucks or

radiating axles, the motion on curved rails is

very much easier.

Gradients.
The effect of gradients is a matter of simple

calculation, and it must be provided for in de-

signing and constructing a motor. We have
calculated above, that the minimum effective

power for a six ton car running at six miles an
hour on the level is nearly two horse-power, ex-

clusive of gear friction or any other waste. If

we have to overcome a gradient of one per cent.,

for instance, the resistance due to gravity will be

22.4 pounds for each ton, or 134.4 pounds for

the loaded car. Therefore we shall require

about four horse-power to pull this car up a

grade of i in 100. With a two per cent, grade

we must have about three times the power used

on level roads, and roughly speaking each per

cent, of grade involves as much energy as the

propulsion of a given weight over a horizontal

road, if the speed is to be kept constant. On
steep grades, however, it is customary to run a

little slower, whereby some of the energy is saved,

but for a car of the above weight, if it has to

1 Read before tlie Arn'irlcin [-otitute ofEiiQtrlCil Eugiueers at
New York, September SOtli, 1887.

o.vercome grades of four per cent, it will not be
safe to have less than eight horse-power avail-

able upon the driving axles. In addition to this

the motor has to supply the power which is una-
voidably wasted in the gearing used for trans-

mitting motion from the armature shaft to the
car axle. An ordinary street car wheel of 30 in-

ches diameter has to revolve at least 77 times in

the minute, in order to traverse a distance of

seven miles an hour. Up to the present time
no one has succeeded in constructing an electric

motor of reasonable dimensions, weight and effi-

ciency to work at such a low speed. Most of

the existing motors revolve at from six to twelve
times the above velocity ratio, therefore it be-
came necessary to introduce speed-reducing ap-

pliances between the motor and the driving axles.

Gearing.
The problem of devising suitable gearing for

street cars carrying their own motors has been
and is still one of the greatest importance, and
I propose now to offer a few remarks with refer-

ence to this subject, by citing some examples
which came under my own observation. The
conditions to be satisfied are by no ineans simple,

and it is somewhat difficult to arrange them in

their order of merit. Most engineers endeavor
to retain the recognized dimensions of street

cars, because great deviations therefrom involve

many inconveniences, and it is wise to adhere as

much as possible to the rules which have been
established by custom, convenience, and general
utility. The fact that most of the street cars in

all parts of the world are similiar in shape, indi-

cates forcibly that a particular pattern satisfies

the demand. When taking that popular pattern

of car and adapting to it our electrical and
mechanical apparatus, we find that the space at

our disposal underneath the floor and between
the axles is meager and extremely limited. With-
in this small compass we have to fix the gearing

which has to give the highest possible return of

a given power; it has to be strong, durable, yet

light in weight; noise and vibration have to be
carefully avoided ; the mechanism must be simple,

certain in its action, protected from wet and dirt,

and finally, of reasonable cost. How to combine
all these virtues has been the study of every en-

gineer who has made electrical traction his seri-

ous study.

Steel Spiral Cords. In regard to my
own observation one of theprettiest kinds of

gearing in actual use is that on one of the cars

of the Berlin Lichterfeld Electric tramway
which was constructed six and a half years

ago by Messrs. Siemens and Halske. This car

has a capacity for 24 passengers; it weighs
when empty 3.2 tons and makes a speed of 12

miles an hour. The electric motor is fastened

under the floor in the center of the car, having
its .shaft paralled to the axles. On the motor
shaft is a small ca.st-iron pulley, which has 27

V -grooves on its rim, and within these grooves
work an equal number of spiral wire cords, which
transmit the motion to both axles of the four-

wheeled car. The axles carry the large pulleys,

one of which has 13 V-grooves on its circum-
ference, and the other 14 grooves corresponding

with those on the pulley on the motor shaft. The
wheel base is five feet, nine inches, consequently
there is only a distance of two feet, ten and a

half inches between the centers of the connected
pulleys.

The cords are made of a pair of steel wires

wound closely upon a mandrel of about one-

eighth of an inch in diameter, and when this

mandrel is withdrawn there remains a stiff, yet

flexible spiral, whose external diameter is scarcely

-"2 of an inch. When cut to the proper length

these cords are stretched over the grooves and
connected at the ends by means of steel eyes and
a steel link. Experiments made with this gear

showed that eight spiral cords suffice for trans-

mitting the power to the axles when the car was
full of passengers, and as there are actually 27

cords the margin of safety was deemed more
than sufficient. It is a pleasure to ride on this

car ; there is no noise or vibration, and I was
told that the spirals last a long time if carefully

adjusted ; but this method of transmission is not

sufficiently positive to warrant its application on

steep grades. On this line there is no grade of

over one per cent. rise.

{^To be Continued.')
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Remarkable Dynamite Gun.

For months at Fort Lafayette, Lieutenant

Zalinski, under the direction of the government

has been experimenting with a gun designed to

throw a dynamite bomb. The inventor of the

gun conceived the idea of using compressed air

instead of powder and of sending the missile by

a series of impulses instead of one impulse.

Lieutenant Zalinski and others perfected the de-

vice so that the dynamite would do no damage
until the shell hit something. He invented fuses

adapted to a dynamite shell. One was the ordi-

nary percussion fuse, and the other was a con-

trivance by which the dynamite could be set off

by contact with water. In the cap of each shell

prepared in this way were put the materials for

a miniature electric battery, without the fluid.

Wetting this fuse makes an active battery of it,

and the current developed heats a platinum wire

which explodes the primer of the dynamite shell.

Other inventions were made for safety and accu-

racy, and the dynamite gun was ready to be

fired. September 20th the gun was tested with

a view of ascertaining what service it would give

in sea coast defense against an invading vessel.

The government contributed an old unseaworthy
schooner, the SiUiman, for the experiment, and
Secretary Whitney, the naval committee of the

house of representatives. General Scofield, Gen-
eral Curtis, the staff officers of Governors Island,

S. D. Schuyler president of the Pneumatic Dy-
namite Gun company, ex-Collector E. A. Mer-
ritt, and others of the directors of the company,
Senator Hiscock, General Fitzgerald, General

King, Marshal McMahon, Colonel Miles, and
Danish, German, Spanish, French and Japanese
naval officers were present to witness the experi-

ment.
The schooner that was to be practised on was

anchored in Gravesend bay. The tide was flow-

ing out, and only its stem was presented to the gun.

This made a narrow target about 25 feet wide.

The two masts were stripped of sails, and had
only the cordage that could not safely be re-

moved. The hull was pretty low down in the

water, and as compared with a fleet of war ships

the doomed old schooner was like the bull's-eye

of a target.

Several trial shots were made to get the range.

The pressure of these trial shots was 600 pounds
to the square inch, which, through the sixty- foot

eight-inch tube of the gun was sufficient to send
the missiles a mile. The pressure was increased

to 607 pounds, and a real shell was put in.

These shells are shaped like huge rockets. There
is the cap, with both an impact fuse and a bat-

tery fuse. Behind the cap are fifty-five pounds
of nitro-gelatine in a brass shell, and attached to

that is a brass tail that makes the whole rocket

five or six feet long.

There was a louder hiss when the first loaded
shell came, and a little white cloud of escaping

air. The rocket hissed along for ten or twelve

seconds and then plumped into the water a few
yards off the starboard quarter of the schooner.

As soon as it struck there was an explosion, and
columns of water and spray went a hundred feet

into the air, as if a giant whale had just blown.

The schooner rocked in the water, and the main-
mast tumbled over, breaking the top of the fore-

mast, and carrying the bulwarks and cordage with

it. Launches ran out to see what damage had been
done, and found that the schooner was leaking,

and that the woodwork of her quarter had been
smashed. The shell had not struck the boat, but
the force of the concussion was enough to

wreck it.

The air reservoir was charged again, and in a

few minutes the seconded loaded shell went hiss-

ing along high enough in the air to clear the top-

mast of any boat that might have been in tlie

way. It plumped right under the stern of the

schooner and exploded. The old boat rose in

the air with the mass of water, and came down
a total wreck. It was broken to pieces, and the

wreckage began to float away. The water tank
had been blown up from the hold, and was on
top of the deck. The forecastle was kindling

wood and the foremast was toppled over on the

wreck, while the mainmast, that had been knocked
over by the first shot, began to drift off. There
were cheers at the success of the experiment,

and the whistles tooted as they do at the end of

a yacht race. Two other shots were fired to

show the accuracy of the gun. One of them
struck the rigging of the foremast, and explod-

ing, smashed the wreckage more completely.

The schooner was cut from its anchorage and
drifted on with the floating pieces of wood from
its wreck.

An Electric Current Meter.'

By Professor G. Forbes.

At the present moment the mind of electrical

engineers is much directed to the successful

means of distributing electricity to a large dis-

trict from central stations by means of that class

of induction apparatus which has received the

several names of "secondary generator," "trans-

former'' and "converter." This is the only thor-

oughly worked out system available to the en-

gineer for an extensive supply of electricity.

Currents of an alternating character—/. e., alter-

nating positive and negative in direction, the al-

ternations being at the rate of some hundreds
per second of time—and of high tension or pres-

sure, are by this system carried from the engine
house, by comparatively thin and cheap wire

conductors, to the points of supply. The only

difficulty which has been met is in the designing

of a suitable meter. There is absolutely no
meter available that pretends to be reliable. The
very best indicates a totally different result when
the same current is passed through it, if the

number of alternations of the current—/. e., the

speed of the dynamo—be altered. It was to

overcome this source of trouble and to remove

the last difficulty from an otherwise perfect sys-

tem of electric distribution that the author un-

dertook the labor of designing and perfecting

the meter here described. Some idea of the

work expended in bringing it to its present state of

perfection will be gained when it is stated that

the trial observations during the development of

the instrument numbered nearly 10,000. Seeing

that the only electrical actions available were
those of chemical action, electro-magnetic action

and heat ; that the chemical method is incapable

of being used with alternate currents, and that

all electro-magnetic meters must vary in their in-

dications with the rapidity of the alternations, the

author was led to base his instrument on the

heat developed by an electric current. Such an
instrument must be equally applicable to con-

tinuous currents and to alternate currents, what-

ever their rate of alternations. Thus a meter is

obtained which is practically perfect and more
simple in construction than any of those de-

signed for a more limited range of uses. The
instrument is extremely simple, both in principle

and in construction. It consists essentially of a

flat spiral of iron wire with two terminals.

Somet'mes these two terminals are united to

form one, the other being attached to the middle

of the wire. Thus the instrument exhibited may
be used as an accurate measure for currents

from half an ampere or from one ampere up-

wards. Above the conductor a set of vanes is

pivoted. This consists of a circular disk of mica
with a hole in the center, in which is fixed a pin-

ion with a concentric ruby cup. Round the cir-

IFrom Report of the Proceedings of tlie Britisli Association, in
Industries.

cumference of the mica disk eight small cylin-

ders of pith are fixed at equal distances, and
eight vanes inclined at 45° to the mica disk are

attached to the pith cylinders, these vanes being
made of the thinnest mica. This set of vanes is

supported with the ruby cup resting on a steel

point fixed to the base of the instrument. The
pinion engages with the first wheel of a train of

clock-work actuating the indices, which show
upon two dials the number of revolutions made
by the vanes. The action of the instrument is

very simple. The electric current passing

through the iron conductor creates heat, which
sets up a convection current in the air, and this

causes the vanes to rotate about the vertical axis

and drive the clock work. The number of revo-

lutions indicated on the dial is, through a con-

siderable range of currents, an exact indication

of the number of couloinbs or ampfere-hours which
have passed through the conductor. The friction

of the ruby cups on the pivot determines the

smallest current which can be accurately measured
and the friction of the clock work is imperceptible.

The following table shows the performance of

one of these vanes. The conductor used had a

resistance of .1 ohm ; the first line shows the rate

at which the current was flowing through the

conductor; the second line gives the ratio of

current to speed of rotation, a ratio which ought
to be constant

;

Current in am-

1

pitres f
25 35 45 .6 •75 1 2 3 6 12

Ratio of Cur- 1 ,

rent to speed ( " 61.25 50.4 5' 50.75 5' 5" 50.7 ; .il.S

When using higher currents the ratio is equally

constant.

Sir William Thomson complimented the author
on having practically solved a problem on which
he himself had been working for a long time, but
not with the same satisfactory results. He was
nevertheless extremely pleased at the success

achieved by Professor Forbes, because with the

invention of a good and reliable meter one of

the obstacles to central station lighting had been
overcome. The difficulties of making a meter
to correctly record alternating currents were
very great, one of them being due to the action

of the current upon itself. Even in continuous
current instruments a slight variation in the

strength of the current will sometimes cause an

error due to self-induction. Thus in one of his cur-

rent balances, the slight variations in the speed

of the engines introduced an element of error.

Professor Forbes had, however, succeeded in de-

vising a type of instrument in which the self-

induction can be inade as small as desired, and
thus a degree of accuracy to within 2 or 3 per

cent, might be obtained, which is quite sufficient

for practical purposes.

After several questions from other speakers,

Professor P'orbes replied that he found absolutely

no differencein the working of the meter, whether

it was traversed by an alternating or a continuous

current. In fact, an alternating current seemed to

introduce less apparent resistance than a misdi-

rected current rapidly made and broken. The
size of the glass cover he found to be of iiuport-

ance, the larger cover allowing the mill wheel

to .start with a smaller initial current. An in-

strument intended for a maximum supply of

twenty lamps would start with half the current

strength required for one lamp, and would reg-

ister correctly from one lamp to twenty. The
wheel work does not introduce any appreciable

friction.

Telephone Stock Quotations.
Col. S. G. Lynch, broker, 146 La Salle street,

Chicago, furnishes the following quotations on

some of his specialties in telephone stocks:

Chicago 385 400

Central Union 44 45

Michigan... 72 73

Great Southern 28 3"

Colorado 18 20

Roclvy Mountain Bell 40 45

Cuml^erland So 85

Wisconsin - -- 105 107

Bell of Mo. 155 157

Iowa Union .. 25 27

Missouri & Kansas 68 6g

A company has been organized at York, Neb

,

to put in electric lights. The city council has

granted a franchise.
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CORRESPONDENCE.

Eastern Electrical Comment.
New York, October i.— The state politi-

cal campaign has been fairly opened by the

Henry George party, and the stars are showing
remarkable activity, being heard from frequently

in three or four places on the same day. It is

somewhat unusual in this part of the country, at

least, for work of this character to be publicly

prosecuted on Sunday, but if this is one of the

reforms, it has been fairly started already.

Sunday, the iSth ult., was announced for the

debut of the telegraphers and linemen of the

city, as soldiers of the "cross of the new cru-

sade." Wilbur O. Eastlake presided. John J.

Flanagan, of 195 Broadwa)', congratulated the

telegraphers on having at last struck the right

road which is to lead them out of the wilderness.

He was followed by Louis F Post, Henry George
and ex-Father McGlynn, who said that "one of

the magnificent results of the new crusade will

be, not only to help the poor, but to relieve the

wealthy and aristocratic classes of their embar-
rassment of riches." It may appear strange, but
no an.xiety has been shown on the part of those

particular classes to get rid of their embarrass-

ing surplus, which is perhaps the easiest problem
to solve in the whole line of social economy, as

one might always depend upon plenty of assist-

ance in the good work. The following is the

gist of the resolution adopted: "That we be-

lieve it to be a sacred and solemn duty we owe to

our country and to our fellow men to affiliate

and co-operate with the United Labor party and
to aid and assist it in every way possible, to the

end of fulfilling its noble objects; that we heart-

ily indorse the nominees of the Syracuse con-
vention and pledge them our earnest and undi-
vided support; that we choose at this meeting
the most available, competent, and representa-

tive telegrapher to stump the state in the interest

of the United Labor party."

It is a matter of general surprise that so small

a proportion of practical telegraphers have
availed themselves of the rapid development in

the electrical field to better their condition.

Wherever they have done so they have usually
been successful. The Sun, of this city, recently

mentioned a few prominent men who had become
burdened with wealth since forsaking the key.

Andrew Carnegie, Theodore N. Vail, ex-Gov.
Rufus B. Bullock, of Georgia, and ex-Gov. Cor-
nell, of New York, W. J. Johnston, E. H. John-
son, Thomas Alva Edison, and D. H. Bates.
The latter, as is well known, is president of the
Baltimore & Ohio telegraph company, and may be
considered stilljn the telegraph business. The list

might be extended considerably, there being
George B. Prescott, Charles H. Haskins, Jabez
Feary, John F. Noonan, P. B. Delany, and many
others, none of whom are obliged to worry about
their expenses exceeding their receipts.

Electric railway matters continue to make a
great deal of talk in the vicinity of New York.
The Van Depoele system was recently attacked in

a very disreputable manner by some of its rivals

before the Elizabeth city council, where it was
accused of failures which had not occurred, and
of shortcomings which might have been more
properly charged to other systems. Whatever
progress there is in this direction, and it is not
what it might have been, has been due principally
in America, at least, to the work actually accom-
plished by the Van Depoele people, with the ex-
ception, perhaps, of the Baltimore road. Others
might have done more had they not been handi-
capped in various ways.
Edward H. Johnson tells a good story of Edi-

son's versatility: "I was traveling through the
west for Edison," he "says, "giving exhibitions of
and lectures on the telephone. Edison had pre-
viously told me, in a casual way, that he believed
he could make a talking machine, and meant to
do it some day. In a burst of enthusiasm at
Buffalo I boasted that the wizard would astonish
them still more as soon as he could find time to
perfect his talking machine. The audience went
wild over the announcement, and it was some
minutes before I could proceed with my lecture.
At its conclusion I was besieged and congratu-
lated by an eager crowd, who extorted from me
a promise that I would hurry up that talking ma-
chine and exhibit it first in Buffalo. I aban-

doned the remainder of my trip, packed my
gripsack and started for Newark that night. All
the way home I was wondering whether I hadn't
bit off more than I could chaw. 'Tom,' said I, as
soon as I could reach him, 'you must let every-
thing else go and finish that talking machine
without delay. The people are crazy over it. I

made a bluff at them in Buffalo, and the whole
audience called me down.' 'All right,' said
Edison, unconcernedly. In three days he re-

ceived from New York the metal cylinder, and
before nightfall the phonograph was an accom-
plished fact."

The electrical department of the American in-

stitute exhibition promises to be more interest-

ing than that of 1S84 at Philadelphia, which was
devoted exclusively to electricity. Electric light-

ing had at that date arrived at the "booming "

period, and really overshadowed everything with
its brilliancy. When the Brush arc lighting sys-

tem was first shown at the American institute

e.vhibition several years ago it was a novelty.

The fact that the building is now to be simply
lighted by a complete outfit of arc and incan-

descent lamps, while the exhibits proper will

embrace all the later developments in the electri-

cal field goes far to prove that electric lighting

is no longer a novelty, and following in the foot-

steps of its predecessors, the telegraph, and the

telephone has entered upon the stage of an
established industry. Although the exhibition

was opened on the 2Sth of September, it was far

from being complete, but the steam power was
started on the 30th, and within a week every-

thing will be in running order. The building is

lighted with Ball arc lamps and Mather incan-

descents. The historical department, in the

hands of James Hamblet and Joseph VVetzler, is

exceedingly interesting. In addition to Dr.

Franklin's electric machine and Dr. Hare's light-

ning rods, various motors and telegraph instru-

ments, a very fine collection of numerous styles

of telephones is shown, forming a most interest-

ing study. A fitting companion exhibit, if it

could be obtained, would be the famous collec-

tion of incandescent lamps of all varieties owned
by W. J. Hammer, of Boston. The Commercial
Cable company shows the siphon recorder in

actual operation, also pieces of the shore ends of

its cables which had been damaged by ice off the

shore of the Dominion. A near neighbor of the

cable recorder is the so-called " writing tele-

graph," which will certainly attract attention for

its ingenuity whatever may be thought of its

practicability. To write with a kind of stylo-

graphic pen on a slip of paper at one instrument

and find it reproduced by the movement of a

similar pen a dozen feet away is a very pretty

demonstration of the possibilities of electro-

mechanical devices.

The Daft Electric railway system is repre-

sented by a motor car built for the sea shore line

at Asbury Park, N. J ,
also four poles showing

the manner in which the overhead conductors

are arranged in service. This car is stationary,

but along the east side of the building a track is

being laid down, over which our country cousins

may be whirled for a distance of perhaps 303
feet for five cents. Not a very long ride, but it

will be, perhaps, as satisfactory as many of the

other catch-penny devices under the same roof.

It is too early to give a detailed description of

the various exhibits, but those who fail to recog-

nize their attractions, or believe that they " know
it all," and consequently stay away, will certainly

miss a very important event in electrical pro-

gress.

The various " bugs " and mechanical defects

which infested the Field motor having been ex-

terminated, it is now demonstrating its usefulness

by shoving a car up and down the Thirty-fourth

street branch of the elevated railway for the en-

tertainment of visitors. If a suitable arrange-

ment could be made in connection with the

electrical exhibition, to run it at certain hours in

the afternoon, say from three to five o'clock, it

would be a very appropriate annex, as no extra

expense is incurred in visiting it en route to the

institute building.

The meeting of the American Institute of

Electrical Engineers, September 20th, was as

successful as predicted. Mr. Reckenzaun's paper

and discussion, although more mechanical than

electrical, were well received, and the officers have

signalized a new departure in the management
by promptly issuing in a neat pamphlet a com-
plete report of the entire transactions. It is be-
lieved that this course will be most heartily

appreciated by all who are associated with the
institute, and whose steadfast adherence to its

interests have enabled it to attain a position of
usefulness and stability which will be of perma-
nent benefit to the entire electrical fraternity.

Instead of being ruined by Chinese cheap
labor, eastern telegraphers are looking toward
Asia as a field of usefulness, where their efforts

are more likely to be appreciated than they now
are in America. Offers of $200 per month and
expenses paid are the inducements which it is

said are being offered to Morse operators of a
proper degree of skill, to join the Wharton Bar-
ker telephone syndicate. No difficulty will be
experienced in securing recruits as there is al-

ways plenty of young men ready to visit China
or other foreign parts, and the experience will

do them no harm. They will learn to appreciate
America if the trip is of no other benefit to

them.
The commercial colleges will doubtless profit

by any stringency in the supply of expert teleg-

raphers. One of their victims, after a single

day's experience, has brought suit against the
" manager " of the Western Telegraph Instruc-

tion company, of number 8 East Fourteenth
street, the " president " of which proved to be
Miss E. Bailey. The student paid $40 in ad-
vance for four months' tuition, and, like the
blacksmith's apprentice at the close of the first

day, repented that he had learned the trade.

After many fruitless attempts to recover his forty

dollars, less the tuition for one day, he waited on
his honor the mayor, who advised him to take
criminal proceedings, and Miss Bailey in conse-
quence appeared before Justice Patterson, who
adjourned the case to enable the prosecution to

draw up a suitable complaint. P.

New York Notes.

New York, Oct. i.—The American Bell

Telephone company has obtained an order from
the United States circuit court in Baltimore, re-

straining William C. Turnbull from furnishing
any electric speaking, telephone or telephonic

apparatus, embracing the inventions claimed in

the Bell patents. The press reports announced
this as a move to head off Count Mitkiewicz and
nip his Chinese telephone scheme in the bud, as

the Turnbull telephone is the kind be proposes
to introduce there. E. O. Morgan, one of the

American Bell directors referring to the above, is

reported as saying :
" The Bell company has no

interest in that enterprise, and has nothing to do
with its telephone arrangements. I do not know
anything about the special business of our law
department, under which the suit was brought
against Turnbull in Baltimore, but I know it is

not likely that the company would do anything so

foolish as to bring a suit in America to restrain

manuficture in China. The fact is, the Turnbull
matter is a local issue, and this is one of the num-
erous suits t'ne company has always on hand
against an infringement of its rights in a particular

locality. As I understand it, Turnbull has been
manufacturing telephones in Baltimore, and our
suit is to restrain that, and has nothing to do with

Count Mitkiewicz. That feature of the suit is

the invention of some one's imagination."

Attachments have been levied against the prop-
erty in this city of the Postal Telegraph company
for $515, the United Lines Telegraph company
for $1,475, the American District Telegraph
company for ^1,500, the Commercial Telegram
company for $225, the American Rapid Tele-

graph company for $1,400, and the Manhattan
District Telegraph company $550. The sum in

each instance is in direct proportion to the wires

each company operates in this city. The attach-

ments are issued for money due the state for the

expense of the Subway commission, under the act

creating that body. Deputy-sheriffs Delmourand
Mulvaney in the name of State-comptroller Chapin
filed the warrantsof execution. They were receiv-

ed with surprise by some of the companies, while

others expected the attachment and were prepared
for them. There is no doubt that the companies
will combine and oppose the constitutionality of

the Subway commission and the levying of attach-
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ments to meet its expenses. The assessments, it

was learned, will be paid under protest, pending

a decision in the courts. Not long ago the West-

ern Union and Baltimore and Ohio telegraph

companies were attached for similar reasons, the

former for |i 1,000 and the latter for $2,500.

Both of these companies paid under protest.

The Board of Electrical Control has notified

the companies having wires along the lines of

Broadway, Sixth avenue and Fifth avenue, along

the line of conduits now existing, to put them

under ground within ninety days. An elaborate

plan has been accepted by the board for the dis-

tribution of the wires. Mayor Hewitt does not

hold a very high opinion of the Board of Electri-

cal Control. At a meeting of the board a few

days ago, he was complaning about the Steam

Heating company and said that it ought to be

run out of the city, and that it was a public nuis-

ance of the grossest type. Mr. Gibbens suggested

that the company should be placed under the

control of the Board of Electrical Control.

' The one is as bad as the other," replied the

mayor.
The limit to the messenger boys usefulness has

not been reached yet. A Boston paper gives

an account of a messenger boy recently seen lug-

ging a very much astonished baby which he was

to deliver at a house not far distant. It was said

that he did not loiter on the way with this bur-

den on his hands.

Capt. Henry O. Cook a manufacturer and in-

ventor of electrical apparatus, was killed by a

train at Maplewood, N. J., week before last. He
was formerly lieutenant-commander in the Indian

navy. He came to this country in 1864 and es-

tablished a manufactory of electrical appliances

at Portland, Me. Afterward he removed the

factory to Boston. He has lived in New York
since 1S79, and for the last five years has been

continuously engaged in experiments in electrical

machinery and motors.

A trial was made of an electric car on Fourth

avenue lately. To the average citizen here,

an electric car is as much of a novelty as was the

first steamboat on the Hudson, so the sight of a

car going at full horse car speed, without any
horses or visible means of locomotion, created

very general curiosity and surprise. The Sprague
motor was used, this was driven by storage bat-

teries placed under the seats in the car. The,
armature of the motor was connected to the axles

of the car wheels by means of gearing. The trial

is reported to have been satisfactory as far as

locomotion went, the car being under perfect

control and going up some sharp grades with

ease.

At the last meeting of the Electric club H. D.

Hall secretary of the Consolidated Railway Tele-

graph company, extended an mvitation to the

club to visit the New Jersey division of the Le-
high Valley railroad to inspect the practical

working of the system of induction telegraphy

in daily operation there.

The trustees of the village of Mount Vernon
are considering the advisability of introducing an
electric fire signal service, It is proposed to

have an alarm placed in each fireman's room,
which will be set off from the fire boxes in the

street.

The Metropolitan company is stringing about

500 yards of fifty-wire cable on Fulton street. It

is only to be used until the subway along the line

is completed.
The steamship State of Nebraska brought over

from Glasgow this week, the hull of a propeller

yacht which is to have an electric motor. It is

said to be the property of George Westinghouse,
the patentee of the celebrated air brake.

The latest swindling game has been played
this week by a fellow who got hold of some Balti-

more and Ohio delivery blanks, and who deliv-

ered alleged telegraphic orders from business

men to their families to pay him money. Quite
a number of Fifth avenue residents were caught
by the game.

The report comes from New I^ondon that elec-

tric lights in country towns are deadly enemies
to birds of passage during the migratory season.

The streets of New London one morning recently

were strewn with the mangled bodies of little

gray birds that had been sifted out of a flock

that had passed over the city during the night.

They were attracted evidently into the city by

the white glare which they probably mistook for

daylight and as they swooped down through the

streets, were cut to pieces by the tangle of tele-

phone, telegraph and electric light wires. Other

towns report similar occurences.

John E. Hudson has been elected president of

the American Telephone and Telegraph com-
pany, and E. J. Hall, Jr., vice president and
general manager. T. N. Vail the former presi-

dent, resigned on account of his other duties, but

still remains in the board of directors.

The opening of the Metroplitan's new ex-

change has been delayed two or three months, on

account of certain changes that have been decided

on. The exchange is to be made for metallic

circuits and a new form of office cable used.

The telegraph operators in the various local

offices at Philadelphia are excited over the en-

gagement of a number of operators in New York
by the Mitkiewicz-Barker-Chinese telegraph' and
telephone syndicate. E. Barberie, an old opera-

tor, who recently returned from China with Mit-

kiewicz and the Chinese legation, who is hiring

the men, is expected in Philadelphia in a few

days, and many operators are anxiously waiting

his arrival. The syndicate, it is said, is offering

§200 per month and free passage to China for

good operators, and as outside the desire for a

change the price offered is almost three times as

great as first-class wages here, there are not a few
operators who have expressed a desire to engage
with the syndicate. S.

Detroit's Budget.

Detroit, Mich., Oct. 1.— One of the last acts

of the upper house before its expiration by limita-

tion, was the awarding of the public lighting

contract for three years to the Brush company.
This much discussed question seemed to have at

last been settled, but some argus-eyed politicians

thought they saw defects in the call convening
the upper house which was signed by the

president pro tern., and questioned the legality

of the award. This re-opened the whole affair.

The mayor declines to sign the contract until

the city's legal officers have rendered their

opinion as to the power of the upper house to act

in the matter. Even should the action of the

upper house be declared legal, it is quite probable

the mayor will refuse to concur, objecting to the

conditional part of the contract referring to

underground wires. On this underground ques-

tion he has taken quite a positive stand. He
says there is no experimental element connected
with the work; that underground wires are

feasible and practicable; that he has documentary
evidence to this effect, and to accept any con-
tract with a provisional underground clause,

would be a step backward, which he will not take.

The Brush companies contra evidence as to the

impracticability of underground wires has no
effect. Thus the matter stands. In the mean-
time Detroit continues to be one of the best

lighted cities in the country. The contract

was as follows: The company to light 122

towers and 121 pole lights, and furnish light

for the city hall and market building as follows:

Three years, $117,940 per year; two years,

$120,215 P^"" year; one 3'ear, $124,463. Extra
towers for the three year contract, 60 cents

per light per night, extra poles, 50 cents per

night, foliage lights for six months, 55 cents

per night; for two years, extra towers per light

per night, 90 cents, if ordered the first year, and
one dollar if ordered the second year; for one
year, towers per light per night, one dollar if

ordered before January i, 188S, or $1.25 after

that; pole lights, 75 cents before, and 90 cents if

ordered after January i, 1S88.

All the bids are made with the stipulation that

the company's wires should be allowed to remain
overhead, the company agreeing that it will begin

the experiment of underground wires, by putting

all its wires on Woodward avenue, between the

river and Grand Circus park, underground; that

if it is a success it will bury all its wires in the

district bounded by the river. Grand Circus park,

Second and Beaubien streets by July, 1888, and
will by July, 1890, bury all of its private wires
in the city. A further condition is that the city

shall not allow any other company to train private

lighting wires overhead.

Sept. 24th, while conveying representatives

of the press and board of trade to Senator
Palmer's farm, occasion was taken to test the

power of the Fisher motor. On the outward trip

a speed of 25 miles per hour was maintained.

On the homeward run, 49 passengers being in

the car, 33 miles per hour was attained. Mr.
Fisher, the inventor, who had charge of the car,

received quite an ovation. A much higher speed,

he said, could have been developed. This road-

bed is an unusually good one, and being a sub-

urban road, free from traffic, the unusual speed,

was unattended with any mishap. C.

Omaha Gossip.

Omaha, Oct. i. — The Omaha Motor Rail-

way company are making rapid progress on their

lines and promise to be in running order by the

holidays. The Van Depoele system will be
used.

The American District Telegraph company
are doing an immense business and are extend-
ing their lines in all directions. Their night
watch service is gaining rapidly in public favor
and is proving a great success, the insurance
rates being decreased in many instances where
it is used. A new sub-plant has been started at

South Omaha, intended to cover the several
large packing houses at that point.

In the last letter Mr. O'Brien was credited
with the sale of the United States plant at Hig-
gins' restaurant. It should have read, C. C.

Warren, 216 LaSalle street, Chicago. The
United States company have contracted for a
number of isolated plants in this city and state.

H. B. Warren, of Kansas City, was a visitor

here this week. He reports the installation of a

1,500 light plant of the United States system in

the Nelson & Weller building in that city. He
also reports that several other plants will be put

in at once.

The Omaha Illuminating company, Frank
Warren, secretary, will very shortly increase their

capacity here, so successful have their incandes-

cent lights been. About 1,000 incandescent lights

and 40 arc lamps are in use.

The Lincoln Electric Light company have con-

tracted for an extension of their lines, with a

view to adding incandescent lamps to their al-

ready good arc business. The contracts are

limited to Nov. ist. Plattsmouth and York, this

state, will soon have new plants. Columbus,
Neb., has three plants in successful operation,

and all claim to be making money. This speaks

well for a town of 8,000 population. W.

The St. Louis Exposition.

St. Louis, Mo., Sept. 29.—The exposition this

year bids fair to beat the record of any previous

year. The exhibits, for novelty of design, mag-
nificence, and number have never been equalled

in this city and in the opinion of many have

never been equalled by any similar exposition in

any city. A number of brilliant features have

been secured and as a consequence the attend-

ance of spectators is large.

Machinery hall this year is brilliantly lighted

by arc lights which supplant the incandescent

lights used there last year. The St. Louis West-

ern Electric Light & Power company put the

system in. In addition to the lights on this floor

there are twenty-five arc lights on the Olive street

front, including two on the flag staff on top of

building, which can be seen for many miles.

There are four each on the Thirteenth and Four-

teenth street sides of the building, and then a

row of them are strung about the high arches of

the respective naves which make a really brilliant

effect. These lights are on eight circuits of wire.

Sam. T. Baird superintendent and electrician of

the company has had entire charge of the insu-

lation and he is to be commended for the thor-

ough manner in which he has done his work.

The company began business in this city in May
last and from their down-town station are now
supplying eighty arc lights for commercial uses,

with capacity for fifty more.

There are three engines employed in connec-

tion with the arc light system. The first on the

line is a Russell high-speed automatic engine,

built by Russell & Co , Massillon, O. It is

i2"xi8,''-75 horse power and runs two 35-light

dynamos. It is a handsome engine and is doing

its work splendidly. The next is an Erie slide
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valve engine, built by Cleveland & Hardwicke of

Erie, Pa. It drives a 35-light and a 12-light dy-

namo. The third is an Armington & Sims en-

gine placed by the Pond Engineering company,

and it is driving one 35-light and one 6-light dy-

namo. It is hardly necessary to add that it is

doing its customary good work in the line of

close regulation and economy. C.

In the Mining Districts.

Denver, Col., Sept. 22.—Within a radius of

five miles of Leadville, Col., no less than 8,000

horse power is used for mining purposes. The
Arkansas river runs within eight miles of tlie

farthest mine that is figured in the opening state-

ment. It is supplied by small mountain streams

throughout the year, and it can furnish twice the

amount of horse power used. At Leadville coal

costs from si.x to eight dollars per ton.

Clear creek is a stream that runs through the

mining district of Georgetown, Central City,

Black Hawk and several other towns. It would
supply several hundred horse power. Coal is

sold at four dollars to four dollars and fifty cents

per ton.

Roaring Forks is in the mining -districts of As-
pen and Independence. There is at present a

Brush plant on this stream, which lights the city

of Aspen. It is run by a Victor turbine. This
stream could supply several hundred horse

power. Coal is fifteen dollars. to eighteen dol-

lars per ton ; wood is six to eight dollars per
cord.

San Miguel is situated in the Red mountain,
Silverton and Uray mining districts, and it can
furnish thousands of horse power, which, if elec-

trically transmitted could be made available by
half a dozen cities of from 5,000 to 22,000 in-

habitants.

The Rio Grande river and the Platte river

running through the beautiful city of Denver,
coiil 1 als ) be utilized.

Th foregoing covers, in brief, a list of the

available water powers at command in some of

the principal mining districts of the west. A
large proportion of the power is going to waste,

for the reason that up to the present time no
means have been taken to transmit it to places

where it could be utilized. Your correspondent
has urged the adoption of electric motors, and
believes that even at 50 per cent, loss in effi-

ciency they would prove valuable investments,
and especially so in places like Aspen, whei'ecoal

costs from fifteen to eighteen dollars per ton. S.

From the Pacific Slope.

San Francisco, Sept. 22.—At Grass Valley
during the fair, a model showing the operation of

a quartz mill, hoisting works, drilling and pump-
ing was shown. It was actuated by an electric

motor on a Waterhouse arc circuit. A great deal
of interest was taken in it by the leading mining
and milling men.
The Canadian Pacific Railway company are

building two new steamers for the sound route,

and will make them the most complete in respect

to electrical equipment of any on this coast. The
Edison company here have contracted to put in

Edison plants.

St. Helena, Cal., is contracting for electric

lights to light the town
;
population 5,000.

Excursion trains ran from all parts to Sacra-
mento on the 13th ult. to an auction sale of lots,

where it was announced that lots would be sold
with the assurance that an electric road would
be built inside of eighteen months. The an-
nouncement was received with applause on the
part of the buyers.

Old California was connected by telegraph with
Lower California this week, the first message was
to President Cleveland. S.

Indianapolis Items.

Indianapolis, Sept. 26.—During the past

week the Jenney Electric company have received
orders for a 300-light incandescent plant at Hol-
ton, Kan., and a 200 incandescent light plant
from Lapeer, Mich. The same company also

shipped two car loads of machinery to the Paci-
fic coast, which completes a large order there.

There is more trouble ahead for the Central
Union Telephone company, in the northern part of

Indiana. A special to the Indianapolis iV<f7M says :

" Valparaiso says telephone lines and poles must
be removed from the streets." The same special

also sa)'s Valparaiso people are seriously con-
templating lighting the city by electricity.

The Indianapolis Brush electric lighting sta-

tion was compelled to shut down one evening
last week, owing to the breakage .of a part of the

machinery. M.

Cincinnati Chat.

Cincinnati, Oct. ist.—At a regular meeting
of the Brush Electric Light company, Tuesday,
September 27th, a quarterly dividend of lyi per
cent, was declared. This speaks well for the

company, considering the difficulties under which
they have labored.

The medical battery manufactured by the

Cincinnati Electrical company,—one of H. B,

Cox's patents—is meeting with suci;ess wherever
introduced. One of the leading features of the

case is that the opening of the lid automatically

turns on the current, and, using the Cox gelatine

cell, the battery is always ready for use.

A test of the Waldumer electro-magnetic brake
was made recently on the C, W. & B, railroad.

There were a baggage car, three passenger
coaches, General-manager Stewart's private car,

a gondola and a caboose equipped with the brake
of the train, and the engine and caboose were
manned with dynamos. The first test was made
on an emergency stop, with the train going 49
miles per hour down grade. Steam was shut off

at a white guidon and the brakes applied from
the engine at a red guidon 330 feet below. The
time between the two guidons was 4 3-5 seconds.

The train stopped in 25 seconds 974 feet from
where the brakes were applied. The next was a

"breakaway." Time between the two guidions

was 4)4 seconds, running fifty miles an hour. At
the red guidon the pin between the engine and
baggage car was pulled out, and the engine

darted ahead. The brake in the caboose was
applied, and the train came to a stop 874 feet

below in 22 seconds. M.

Personal Paragraphs.

H. B. Thayer, manager of the New York office

of the Western Electric company, was in Chicago
a few days last week.

Maurice Louis Guiraud, who is at the head of

the telephone company operating in Mexico
City, Mexico, has been spending some time in

the east investigating improved forms of tele-

phonic apparatus.

THE ELECTRIC LIGHT.
A portable electric lamp is shown in the com-

mittee room of the house of commons, England,

which yields a light of two and one-half candle

power for twelve hours at a cost of one penny.

The council of Washington, Kan., voted a

franchise to the electric light company for

twenty-five years. The mayor has not yet ap-

proved the ordinance.

A special dispatch from Carthage, III, dated

Sept. 19th, says:—"The Warsaw Electric Light

company has made an assignment to George J.

Rogers for $3,000 liabilities.''

The audience at Wallack's theater in New
York, was recently treated to a sensation not

down on the bills. The play was drawing well

toward the close, and De Wolf Hopper was fin-

ishing his topical song, which ends with a bur-

lesque on Boulanger, and the snapping of a toy

pistol in mockery of the famous Frenchman's

dueling proclivities. Just then a ball of fire was
seen to drop upon the stage, and an instant

later a stream of water shot through from the

flies, followed by a fireman, who rushed upon the

boards in full view of the auditors. Down shot

the curtain, and the cry of " Fire " from the rear

of the parquet resounded through the auditorium.

There was a wild break for the exits and a panic

seemed inevitable, when, as by the waving of a

magic wand, up rose the curtain again, revealing

the irresistible Hopper, serene and smiling as a

summer morning. The trouble was caused by
the disarrangement of the wires which supply

the large electric lamp which Hghts the stage

from above. This light was concealed from the
audience by the lambrequin above the drop-
curtain. They noticed the light suddenly flare

up, and a moment later the carbon pencil which
feeds it snapped and fell to the floor. To the
audience it seemed as though the stage settings

overhead were ablaze, and the fiery particle had
dropped from it.

THE TELEPHONE.
A crazy woman, who was agent for a book on

the lunatic asylums of the country, struck Vicks-
burg a few days ago. She entered the telephone
office, chased all the telephone girls out, and shut
off telephone communication for an hour.

About twenty Turnbull telephones are in use
in Rochester, N. Y.

The subscribers to the Meridian Telephone ex-
change of the Great Southern Telegraph & Tel-

ephone company now number over sixty. The
manager is n. M. Johnson, of Mobile, Ala., who
has had a wide experience in this line.

THE TELEGRAPH.
The Western Union has now four quadruplex

wires from San Francisco east.

Said Colonel Clowry to a San Francisco re-

porter recently, " The business in California has
been getting ahead of us, especially in the south-

ern part of the state where our comparatively
limited facilities have given the people just

grounds for complaint. Our party is now out
for the purpose of inspection and reporting on
needed repairs and new improvements. We are

now engaged in laying a short route to Sacra-

mento from this city. Heretofore all telegraph-

ing from this city to Sacramento has been done
by way of San Jose. The short route will neces-

sitate the laying of another cable to Oakland.
Our Oakland cable is now used only for local

business. We already have a seven-wire cable

across the straits of Carquinez. We are also re-

building a line from Colfax to Reno, which I

think will be the finest in the world. It will con-

sist entirely of copper and large guage iron wire.

The poles for this new route were brought from
Michigan during the low freight rates and are of

the most durable cedar. We are also rebuilding

from Port Costa to Lathrop, from San Jose to

San Francisco, and from San Jose to Templeton.
On the route to Oregon we are engaged in remov-
ing the line from the highway to the railroad.

In some cases the line will have to be' swerved
from its original course ten miles. In southern

California we are equally busy. We are putting

up new lines from Los Angeles to San Bernar-
dino, to San Diego and to many smaller towns
not yet touched by telegraph wires. An addi-

tional line is under construction from Mojave to

Albuquerque. We now use the Atlantic & Paci-

fic's lines between those points. Our new line

will also be used jointly by that company."

NEW ENTERPRISES.
The Young Men's Christian Association at

Kansas City, Mo., are to have a new building

which will cost $110,000. It will be provided
with electric bells. E. E. Richardson is presi-

dent of the association.

The Belt Line road is to build a passenger

and freight depot at Kansas City, Mo., at a cost

of $200,000. It is to be lighted by the electric

light. Burnham & Root, of Kansas City, are

the architects.

Jacob Barzen, of 1623 Wyoming street, Kan-
sas City, Mo., will build a residence to cost $4,
500. It will be provided with electric bells.

The Inter-state Rapid Transit company will

build an engine-house at Kansas City, Mo., at a

cost of $20,000. The mechanical engineer is

Robert Gildam, Sheidley building, Kansas City,

Mo.
George D. Rand will erect a store and office

building at Keokuk, la., to cost $9,000. Elec-

tric bells will be put in.

J. D. Spalding, of Sioux City, la., will build a

residence to cost $10,000. It will be modern in

all respects.
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Miscellaneous Notes.

Dr. Milton J. Roberts, of New York, is the in-

ventor of a saw operated by electricity for surgi-

cal operations, by means of which a man's leg

can be amputated in five seconds.

The Odessa mill, Calico district, San Bernar-

dino county, California, and the iJrumlummon
mine, IVIontana, have been fitted with the Rae
apparatus for treating ores.

George Wright and William McClure, of Junc-

tion City, Kan., are at work on a patent electrical

signal for open switches. The appliance is de-

signed to ring a bell in the cab of the engine,

giving the alarm of an open switch a half a mile

or a mile off.

A system of protection against water overflows

in buildings has been brought out in New York.

It is essentially a system of electric contacts and
electro-magnets worked by a limited number of

cells, and controlling weighted levers which

operate the water cut-off cocks or valves. For

each building, as desired, one electro-magnet of

the ordinary well-known form is provided, and
the several water-tanks, basins, bath-tubs, etc.,

are furnished with floats, which, when the water

has risen to a certain height, complete the electric

circuit. The armature of each electro-magnet

is furnished with a notch in which rests a lever

attached to the water cut-off valve. When the

current passes, the armature is drawn to the

magnet, and the valve lever, which is weighted,

being deprived of support, falls and shuts off the

water supply. An alarm bell is arranged to ring

at the same time. It is obvious that so long as

the current continues to pass, the water valve

lever cannot beheld up by the notched armature,

and hence the water supply must remain cut off

for the time being.

New Orleans still clings to its old volunteer

fire department. With the exception of a few
paid employes, who are stationed in the engine

houses, and those who maintain the city fire

alarm apparatus, the department is composed of

business men and laborers, who respond on call.

The open board of trade in Chicago has been
receiving market quotations by a wire connected
with a ticker in a bucket shop. In order to

throw the spotters off their guard the members
had fitted up a dummy telephone and made a

pretense of receiving their market news through
that channel. The big board has not yet suc-

ceeded in cutting off all the bucket shops, and
still the interesting fight is going on.

Richard Bemish of Rochester, N. Y. has in-

vented and patented a hotel fire escape which is

regarded by hotel men as one of the best yet

brought to their notice. It consists of a flexible

ladder which rolls up compactly in a small box
varying in size according to the length of the

ladder. The box is entirely closed c^nd can only
be opened by an electric wire or cord from the

office. In case of fire the boxes are opened by
touching a button in the office, which throws the
lower half of the box open, allowing the ladder
to drop ready for use. At the same time a

vigorous guest call is sounded. If desired the
box may be arranged to be operated by a guest
by means of an extra connection.

A resident of Plymouth protects his grapevines
from fruit thieves in a novel manner. The sup-
ports are of wood, but the cross-pieces are of

wires insulated from the ground and connected
with an induction coil capable of delivering a

heavy spark through an inch of air. The other
pole of the coil is connected to the ground. Six
good sized bichromate of potash cells furnish
electro motive force for the coil. Short wires
hanging among the vines are secured to the large

wires, and when anyone monkeys with the grape-
vine while the battery is connected the neighbor-
hood is apt to hear from him. It works every
time, and no one comes for a second dose.

The early-closing season at the watering
places and mountain resorts has set in, and the
pleasure seeking army is on the homestretch,
making good time. As the New York woman
says when she goes down the steps in June, and
looks behind her at the tightly-closed house :

' Oh, how nice it will be to come back next Sep-
tember !

" I hope every woman didn't make the
mistake that Mrs. Careful did. She was on her
way to Europe, and, after she was seated in the

carriage bound for the boat, she remembered a

liver pad that she had bought for the old man.
"I'll just run back to the parlor for it," she said.

'Don't be a fool, but stop at the druggist's and

buy another," said he. "As if I would, after

buying that," and out she climbed. With three

keys she let herself in, flew to the parlor, turned

up the gas with the electric key, and searched.

Then she ran up to the front room, lighted the

chandelier, and found the pad. She triumphantly

made her way out of the house, locked it

carefully up again, and rode away in victory,

having had her way and saved 75 cents. That
was on June 3rd. She arrived hereon September

3, and was astonished to find the parlors cheer-

fully lighted to receive her. She had forgotten

to turn off the gas, and for three months, night

and day, two burners have blazed away and
illuminated the industry of the merry moth and
the beautiful buffalo bug. When her husband
pays his summer gas bill he will think liver pads
the most expensive thing he ever struck.

—

Pitts-

burgh Dispatch.

The meters which gas companies introduce

into our houses are put together with solder that

melts at a low degree of heat, says The Engineer.

When a fire originates near a gas meter, the heat

soon causes it to fall apart, and the unchecked
flow of gas from the influent pipe quickly fills the

premises with a roaring and devastating flame.

After every fire, when there is a total loss of the

building, a blazing .stream of gas roars on be-

neath fallen walls and debris until measures are

taken to stop the supply of gas from the street

mains. With these facts before everybody's

eyes, it seems strange that no attempt is made to

have meters difl'erently constructed or some way
devised to prevent the loss that necessarily re-

sults from the present state of things.

Business Mention.

A dispatch from Portland, Me., under date of

the 2ist ult. says: " The annual meeting of the

stockholders in the Consolidated Electric Light

company of this city was held at the company's

ofiice this morning. The annual report shows
the business to be in a flourishing condition, with

a growth as surprising to our citizens as it must
be gratifying to the stockholders of the company.
The company's property is located in the heart

of the city, and, including the new block just

completed, covers about 16,000 square feet of

land. The arc light apparatus was put in by the

American company, which owns a controlling"

interest in the plant, and the incandescent

apparatus is from the Edison company. The
company lights the entire city of Portland, and
it is claimed that we have the best lighted city

in America, It is understood that its capacity

for arc and incandescent lights is soon to be

largely increased and extended. Up to the

present time the American company of New
York has been pretty much the sole owners, but

it is evident from all that can be gathered to-day

that a big combination has been formed between

the American company and what is familiarly

known as the New Haven syndicate. This syn-

dicate is composed of bankers and capitalists of

New Haven, Conn., which it is said have a capi-

tal invested in electric lighting plants in different

parts of the country amounting to several millions

of dollars. Its operations in New England cover

the electric lighting business in Boston, New
Haven, Springfield, Bridgeport, Newport, and
Waterbury, besides several smaller cities. The
syndicate is under the management of F. A.

Gilbert, president of the Boston Consolidated

company; Jam.s English, treasurer of the New
Haven, Bridgeport, and Newport companies, and
H. P. Frost, general manager of the Southern

New England Telephone company. These
gentlemen were elected on the board of directors

here to-day. If this means a combination with

the American company, it will help to strengthen

the general business of electric lighting wonder-
fully. From the fact that the American company
is about to move its entire factory to New
Haven and double its facilities, it looks as though
a combination had been made upon an immense
scale. The board of directors elected to-day is

as follows: Weston F. MiUiken, William R.
Wood, Franklin J. Rollins, Charles R. Milliken,

Frank A. Sawyer, Portland; F. A. Gilbert, James

English, H. P. Frost, New Haven, Conn.; Silas

Gurney, Boston; E. H. Goff, New York."

The Gaynor Electric company, of Louisville,

Ky., is a recently incorporated company, capital

stock $200,000; officers, John H. Sutcliffe, presi-

dent; John J. Barret, vice-president; E. D.

Hdbbs, jr., secretary and treasurer and Thos. F.

Gaynor, superintendent; directors, Charles R.

Long, C. A. Warren, John J. Barrett, T. F. Gay-
nor and John H. Sutcliffe. The company will

manufacture the rapid fire alarm and police sig-

nal system and general electrical goods and will

handle electrical supplies.

Cyrus Emery, general agent for the Bain mo-
tor has conveyed the exclusive right of sale for

the motor for several eastern states to eastern

parties.

The Chicago Cable Railway company has or-

dered a 15 light plant for its shops on Twenty-
first street, of the Western Electric company.

The United States Electric Fire Alarm com-
pany of Evart, Mich., are doing a large and con-

stantly increasing business in police patrol and
fire alarm telegraph systems.

The Woodbury Engine company, of Roches-

ter, N. Y., have sold one of their new style high

speed automatic cut-off engines, size io"xi4",
to the Powers Hotel company, of the same city,

for driving their dynamos; an 8" x 12" engine

of the same style to the Rochester Paper com-
pany, of the same city, for driving one of their

large paper machines, and another 8"x 12" en-

gine of the same style to L. C. Healy, Arkport,

N. Y., for driving a grist mill.

Electrical Patents.

Issued September ayth, iSSj.

370,423. Electric Lamp. Joseph J. Skinner, Boston,

Mass. The feed mechanism embraces two electro-

magnets, the cores of which are rigidly connected by

the same bar. One magnet is pivoted at the end which

is opposite the free end of the armature, the pole of

the other being presented towards the same armature

opposite its fulcrum. The armature may approach the

pole of the pivoted magnet but not tire pole of the

other which is suspended above the pivotal point and

which approaches the armature when magnetized.

370 424. Elecric Lamp. Joseph J. Skinner, Boston,

Mass. This is a double carbon lamp. The carbons

m.iy burn simultaneously or inter^nitlently.

370,434. System of Electrical Distribution. Ferdinand

A. Wessel, Brooklyn, N. Y.

370,439. Electric Burglar Alarm. James B. Yeakle and

Arthur Steuart, Baltimore, Md.
370,477. Telephone. Hammond V. Hayes, Cambridge,

Mass.

370,528. Electric Cable. Francois Borel, Cortaillod,

Switzerland.

370,572 Electric Arc Lamp. Elihu Thomson and E.

Wilbur Rice, jr., Lynn, Mass.

370,573. Regulating Device for Alternate Current Cir-

cuits. Elihu Thomson, Lynn, Mass. '

370.575. Electric Speed Regulator for Revolving Motors.

Francois Van Rysselberghe, Brussels, Belgium The
invention consists in the method and apparatus by

which the motive power or the resistance to the motive

power is controlled by the movement of a runner upon

a parabolic track, and is d( pendent upon the position

of said runner upon said track.

370.576. Repeater for Harmonic Telegraphs. Francois

Van Rysselberghe. Brussels, Belgium. Two main

lines, after passing through the secondaries of their re-

spective induction coils, unite at a ground branch.

The magnets of the receiving instruments are included

in the ground branch and the tuning forks of said in-

struments are each included in a local circuit, and

serve to control transmitting devices in a local circuit.

Messages may be repeated over the main line in either

direction.

370.577. I^hono-Multiple Telegraphy. Francois Van Rys-

selberghe, Brussels, Belgium. By this invention large

nu.ubers of separate messages may be simultaneously

sent in the same or opposite directions over a single

line to a great distance by the use of a very small

source of electric energy.

The theory of the invention is mathematically dem-

onstrated in the specification. The method claimed

consists in "superposing upo7i the line series of iso-

chronic simple.\ electric waves, and translating such

waves into audible signals."

The nineteenth claim is as follows; " The combi-

nation with a transmitting cylinder having insulated

spaces, of a generator of low resistance, derived cir-

cuits therefrom, each connected to and controlled by

the cylinder resistances and pegs in each derived cir-

cuit, a single primary for all the derived circuits and a

main line including the secondary and the receiving in-

struments in branches of the main line substantially as

described."

370,605. Coupling for Electro-Pneumatic Brake Systems.

J. Fairfield Carpenter, Berlin, Germany.
370, Sgt. Printing Telegraph. Stephen D. Field, New

York, N. Y.

.'•^1
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Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

Automatic Engines
BOILERS, ETC.

Complete Power Plants Furnished
and Erected.

SiKD POR CaTALOGL-'E.

Electi^ic

Light

Gai^boii?

Adapted to all Systems.

CITY OFFICE,

711Pi»eSt

ST. LOUIS,

MO,

paraday Qarbon (Jompany,

CAPACITY, 1,000,000 CARBONS MONTHLY.

PITTSBURGH, PA.

M. T. Greene, Fresldeni. Geo. A. McEinlock, Treasurer. "V\'"m. H. McIvIXlock, Secretary.

Ceni^ral Eled^riG Co.

WESTERN AGENTS COMPANY.
TRADE MARK,

='^"TJ'T^^\'eJ.fp?""" WIRES AND CABLES '"
''.

erial, Siilimarinc and
UiHlei-grountl uses.

38 & 40 LaSaiie Street, Chicago.

Mcintosh Galvanic and Faradic Battery Company,
NOS. 300, 302, 304. &. 306 DEARBORN ST , CHICAGO, ILL.,

MANUFACTURERS OF

GALVANIC BATTERIES, FARADIC BATTERIES.
COMBINED GALVANIC AND FARADIC BATTERIES,

STATIC BIACHINES, ELECTRIC MOTOR for Static MachiiiPS,
Dt-utal Engines. Small Lathes, etc.

MILLIAMPERE METER. MEDICAL DYNAMO, ELECTRIC BATH APPARATUS,
and EVERY VAUIETY OF ELECTRICAL INSTRUMENT eniplojed iu treating disease.

-I The Mclntosfi Combined Galvanic and Faradic Batteries tiave been adopted by the U S. Government for its Hospital<i.

HIGHEST AWARD AT THE NEW ORLEANS EXPOSITION.

SCDd for Catalogue, and mention this paper. EXPERIMENTAI ELEOTBICAL APPAHATUS MADE TO ORDER.

E. H.JOHNSON, Pres. F. J. SPRACUE, Vice-Pres. and Gen'l Manager. A. S. BEVIS, Secy, and Treas. H. McL. HARDING, Gen'l Agent.

SPRAGUE ELECTRIC RAILWAY AND MOTOR CO.
Factory, 510 West 30th Street, NEW YORK.

THE SPRAGUE MOTOR IN THE LEAD IN POWER DISTRIBUTION

OFFICES:

M YORK, 16 aM 18 Broad St.

BOSTON. ^^ Oliier Street.

EI ORLEANS, 20 CaroiieMt St.

DETROIT, 133 Jefferso] Aveane.

OFFICES:^

CHICAGO, 185 Deariiorfl Street.

ST. LOUIS, m Locust Street.

PHILADELPHIA, 119 Sontii dtli St.

CLEVELAND, 0., 117 Piiic Spare.

,TOPE£A, yOOKaflsasAve.

SPBiOUE AUIOIIATIC MOT02 —IB Horse Fower 200 VoltJ EfflclOBcy Oljpcr cent

SPRACUE MOTORS representing 2,000 Horse Power have been sold during the past ten months, and an aggre-
gate of 4,000 Horse Power of all sizes up to 75 Horse Power are now being constructed for orders, at the factory. Thirty
types of the Motors are being built to stock our Agencies for their regular sales, a fact which clearly shows their perfect
commercial status. A general impression is abroad, that Electric Motor Work is of the necessity confined to small,
and limited. Horse Powers. THE SPRACUE COMPANY are building^ Motors from forty to seventy-
five Horse Power; and guarantee a greater economy in the delivery of large units of power, than by any other method
of long distance power transmission.

THE SPRAGUE MOTORS are in daily use in nearly every important city in tlie United States and in many cities of Europe.

THEY GIVE UNIVERSAL SATISFACTION and are what is claimed for them, RELIABLE,.EFFICIENT, PRACTICAL.
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THE ELECTRICAL CONSTRUCTION CO.,

171 Randolph Street, Chicago, III.

e. J. SAHTEE, Jfanager.

George P. Barton,

—^^^^^^^^I^^^^^^^XJJ Office :::::::::::

Rooms 68 and 69 TEMPLE COURT,

225 DEARBORN STREET, CHICAGO.

Patent and Trade-mark Cases.

FRANKLIN S. CARTER. CHAS. M. W LKINS. E. WARD WILKINS.

Partrick & Carter,

Eleci^piGal Supplies

ESTABLISHED
1867.

for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, Etc.

No. 114 South Second Street, Philadelphia, Pa.
SOLE PROPEIETORS OF THE

PATENT NEEDLE ANNUNCIATORS AND BURGLAR ALARMS,
Batteries, Electric Bells, Push Buttons, AVire, etc. Electric Bel! Hangers' Supplies, Electro-Platers' Supplies, Electro-Medical Machines, Esperimental Apparatus, Electrical Novelties, etc., etc. Send for Catalogues

and get prices before purchasing.

Electric Light Repairing, General Machine Job-Worlc. Pattern Making, Etc., Etc

ELECTRICAL AND MECHANICAL ENGINEER %\'JS^
Ofnce and Works: 95 and 97 INDIANA ST., CHICAGO

ER.
FACTURER.

GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALER IN

Electrical Securities.

EXPLOITER OF

Electrical Inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET, CHICAGO, ILL.

\©l^gvepep £le^hi®i^TQF^. Co.

rSfCAJSTDESCENT LAMPS, Irom 10 to 100 Candle Power.
DYNAMO MACHINES of Improved Construction.

Proposals for Estimates furnished for Complete Installations of lucandeecent

Plants upon application to

P. 0. BOX 3068, BOSTON, MASS.
FACTORY AT CAM BRI DGEPORT, MASS.

HAIAIIB & STANLEY,

J)L!^(:-ppoof

Electrie

BELLS

gypGPiop \p all

otl^GP^.

32 t^ 34

Ym^wn fl

NEW YORK.

Ql7i(;a(^o EIe(;tri(; Qub.

^bere will be a meetmp of tije 6HieAG0 BLECTRie

6LUB, PRonday evening, 0ctober 17, at 8 o'clock, at

\\)e rooms of tlpe glub, 122-124 glarl^ ^treet.

Hess System
-COMBINING-

Guest Call, Fire Ularm and )|nnunciator.
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Standard Electrical Works,

Sole Manufacturers.
Trade Suppliers.-! CINCINNATI, OHIO.
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Sol^^ Carban & Mfe, C@,

WELL SELECTED

AND GOODIth and Etna ^.^^
Streets,

PITTSBURGH,

PENN.

MADE FROM NATURAL GAS. PROCESS PATENTED.

Western Office, Room 45, 187 La Salle Street, Chicago.

SPECIAL DISCOUNTS ON LARGE ORDERS.

Telegraph, TBiephone and Electric [ight Supplies.

ANNUHCIATORS, BURGLAR ALARMS, ELECTRIC BELLS,

BATTERIES AND BATTERY SUPPLIES.

Repair Work done and Special Manufacturing attended to.

Skilled Workmen in all Departments.

t^"ALL APPARATUS WARRANTED AND SATISFACTION GUARANTEED.

MAGNETO BELLS, ETC., ETC.

I^ailuyay Ji^li^cjrapf^ 5^PP'y Qompa^y,

No. 211 and 213 Randolph Street, CHICAGO.

COKRKSPUNDEXCK SOLICITED.

THE FIFTEENTH ANNUAL

Inter-State Industrial Exposition

OF CHICAGO NOW OPEN.

Aclniissiou for Adults, 25 cents. Children, 15 cents.

From 8 a. m. to 10 p. m. every day except Sunday.

The building is full to its utmost capacity with tbe latest and best products of science, industry and ait,

both domestic and foreign, representing almost every department of Imman activity. As to " novelties," it

Is believed ibat scarcely a single article on exhibition has ever been displayed on any other similar occasion

here or elsewhere, the only exception being the casts from antique sculpture In the Art Gallery. The accee.

sorlesof music, Illuinlnatlon, decoration, restaurant, etc., are upon the moEt liberal and effective scale. AH
railway and trausportatlon lines give reduced rates to visltora.

The Western Electrician

cnp r\r\ The Handsomest,

A The Cheapest,

YEAR. The Best.

Send in your subscription for the only Electrical Journal
published in the West.

WESTERN ELECTRICIAN,
No. 6 Lakeside Building, CHICAGO.

The Globe Electric Comp'y,
"Wholesale Manufacturers of Every Description

of Apparatus for

TELEPHONE COMPANIES,
SwiTCH-BoARDs. Switches,

Annunciators and Bell Supplies a Specialty.

iMlHliiHlllillil
GLOBE tLtCTRICCOHPY."

BHraiBBiiHB

SHiiBllBBK

The Ekb House and Cole Srcs Anaonciators

Which are of the Best Malerial and Workman-
ship, are Perfect in Action, Simple In Construc-
tion, Elegant In Design, and Low In Cost. In
addition they possess many other important ad
vantages which are wanting in other Annuucla-
tors.

4 IndIcator.s.--Sl2 00
6

' ... 16 00

8
" ... '20 00

10
"

... 24 00
12 " ..; 29 00
15

"
... 36 00

20 "
... 44 00

SO " ... 57 00

40 Indicators.? 71 00
50 " . 92 00
60 " . 106 00
70 '* . 121 00

- 132 00
. 145 00
. 155 00

90

100

With Alarm $3.00 Extra. Subject—

^^ THE GLOBE ELEGTRIG GOMPANY,
CIEVKLAND, OHIO, D. S. A.

IeHWG;

is tanned on the surfaces
only; the

Iff11101 liMW lliE. ^:^
SendforOur Valuable BookforEngineersandBeltUsers. Free.^'

Agents in all Cities. Send for Trial Belt.

Our_Belts are the strongest, most even and perfect Electric Belts made.

ST. XjOXTIS, mo.

ZXXXiX. CajXTTCH,

Send for Catalogue E.

iUU CUUTCH WORKS,
CLEVELAND, OHIO. GONDA (FOKMEKLY PRISM) CELL, COMPLETE.

The Standard Open-Circuit Batteries of the "World.

GONDA and DISQUE,

The Only Genuine Leclanche' Batteries

Are tliose wliicli bear tliis

LABEL and the Trade-Mart, GOXDA.

DO SOT BE laPOSEU UPOX BY IMITATIONS.

If dealers have not the Genuine Battery,
send direct to us for Price-List.

THE LECLANCHE BATTERY CO.,

149 West Eighteenth Street, New York.

CENUINE DIsQTJE CELL COiEPLETE

The Porous Cell also bears Label.
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The Standard Carbon Company,
\

Successors to THE BOULTON, CLEVELAND & CRYSTAL CARBON COMPANIES,
j

AND MANUFACTtlREF.S OF THE ABOVE I

I

^^^Qelebrated Bra9d5 of Qarbop poipt5 ar^d Battery /T\aterial.^=#

CAPACITY, 100,000 DAILY.

Tliis is uot a combination, but a consolidaticn of the best skill and talent in the carbon business, for the purpose of producing the best possible carbon at the lowest
practical price.

We have the largest capacity, the best skill, and make the best carbon in the woild, and manufacture carbons for every system of arc lighting in the world. Prices and
discounts furnished on application.

STANDARD CARBON COMPANY, Cleveland, Ohio, U. S. A.

GILES JLlSrxI-lVIAG'ISrEXIC SHIELD EOR ^yVJLXCHES.
Office of Van Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Anti-Magnetic Shield & Watch Case Co.
Qentlemen : — Your Anti-Magnetic

Shield for watches cannot be over-esti-

mated. It is now very near eight months
that I have worn my watch, and to-day
it is (without correcting time) about one
minute slow. Considering the fact that

I am every day near dynamo electric

machines in our regular business, the

test could not be harder. I could never
have believed it before that protection

was so complete. In this age of elec-

tricity, not only electricians, but every-

one who needs the correct time, should
h ive the Anti-Magnetic Shield. A good
deal of practical utility, as well as pleas-

ure, can be derived from a good time-
keeper. At present, I look upon a watch
without a shield as a thing incomplete,
and so it is. Very Respectfully,

ClIAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M. Co.

Sure protection from all Electrical and Magnetic dislinbauccs.
Send for descriptive circular.

" * * * I have no hesitation in saying
that I believe the shield would perfectly
protect the watch against any magnetic
influence to which it is likely to be ex-
posed by bein^ worn in the vicinity of a
dynamo machine.

The plan you have adopted of plac-
ing the watch movement inside a closed
box of this magnetic material, is based
on true scientific principles, and is the
only plan I know that could succeed.

WM. A. ANTHONY,
Prof. Phs. Dept., Cornell University.

The application of Anti-Magnelic
Shields to pocket time- pieces promises to
be of very great importance to horologists
and watchmakers

; it will render opera-
tive and tine adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of
their susceptibility to the all-pervading
magnetic influence.

AMERICAN WATCH CO., '

Waltham, Mass.

GILES BROS. & CO , 103 State Street, CHICAGO.
CHAS. A. CHEEVEB, Pres. Wir^TjARD I,. CANDEE, Treas.

The Okonite Company,

vLOW/>

TRADS. mark-

Manufacturers OF

gleeti^ie Lfi^l2l:, ^elep)l2one and ^216^^^1312

WIRES AND CABLES
FORIAERIAL, SUBMARINE AND UNDERGROUND USES.
We particularly desire that a trial sliould be given our wire by all parties contemplating XTnder^ound,

Aerial or Submarine service as we are convinced that It Is the safest wire for the purposes known, and we
can. without hesitation, refer to parties who are now using It. "We are also manufacturers of the celebrated
OKONITE TAPE, the Jest Insulated Compound for making Joints in the market. Estimates and
quotations furnlshc'd upon application.

Chicago Branch, 38 & 40 LA SALLE STREET, Chicago, III.

Minnesota Branch, MINNEAPOLIS ELECTRIC CO., Minneapolis, Minn.

Nebraska Branch, MIDLAND ELECTRIC CO., Omaha. Neb.

Sawyer -Man Electric Co.
[licensed by AKD SUCCEEDISG TO THE C051MERCIAI. HU&1XESS OF THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATENTS.

GENERAL OFFICES:

MDTDiL LIFE BLD(5.

32 NASSAU ST.,

NEW YORK

Plans and Estimates Furnished
for all kinds of Incandes-

cent Lighting.

Philadelphia Office:

No. 308 lALNDT ST,

BOSTON OFFICE:

No, 33 FEDERAL ST,

Estimates Furnished for the
TliomsoD-Houston System

of Arc Lighting.

The" DTNAMOZol this Company is AUTOMATIC In its regulation, and will maintain a UNIFORM
LIGHT, with ALL or ANT PORTION 'of the lights in Circuit. Our LAMP will NOT BLACKEN and

will MAINTAIN its CANDLE POWER during Its Guaranteed Life.

T\)e \j/oodbury

AUTOMATIC

Cut-Off High Speed

ei|Gii|e.

-MASUFACTURED BT-

^OODBlil^Y GnGINB

Company.

ALSO BUILDERS OF

piair) 5''^^ l/alue

AND

DoiMe Yalve Medira Speei

AUTOMATIC

ASD

TUBULAR BOILERS.

Address the Manufactarers at

• ^ 652 Mill Street, ROCHESTER, N. Y.
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26 fan Pepoele Eleetris j^nufadui^'m^ ©o.
OF CHICAGO, ILL., U. S. A.

Owners of the Patents and Inventions

of CHAS. J. VAN DEPOELE.
FOB

I^ailu/ay

/Apparatus,
Electric Arc Light Dynamos and

Lamps.

Constant Speed Stationary Electric

Motors, Etc.

Our Arc Electric Light unequalled.

The only perfect Double Lamp.
Thousands m use. Guaranteed

equal to any in every respect.

^^a^ Pepoele Qe.[^\. Ifi^^t^ "ietrTc^ThrcSo^

VAN DEPOELE

^I^(;tri(;

I^ailu/ay5
ARB IN OPERATION AT

Appleton, Wis., Scranton, Pa.,

Montgomery, Ala., Detroit and
Port Huron, Mich., Windsor, Ont.,

Binghamton, N. Y., and Lima, O.,

and are being constructed at An-
sonia, Ct., Brooklyn, N. Y., and St

Catharines, Ont., Omaha, Neb., and
Dayton, Ohio.

Estimates and Catalogues sent on
Application.

Are in use everywhere and are daily growing in Popularity. Write for Illustrated

ue.

-ADDRESS-

VAN DEPOELE ELECTRIC MANUFACTURING CO.
15,17, 19&21 NORTH CLINTON STREET.

NEW YORK OFFICE: Rooms 220, 221 & 222, No. 45 BROADWAY. GHiGAGO, ILL., U.S.A.

Qei^eua J\[o9-|Tla§9el:i(; U/atef^ Co.
( Xj1 3/1Xa? £2 1>.

)

Containing Paillard's

Patent Non-Magnetic

Compensation Balance

and Hair Spring, which

are absolutely exempt

from magnetism and will

not rust or corrode.

fiS\ your Jevueler

for tl^e/T).

Every watch is a find

timekeeper and accurate-

ly adjusted to tempera-

ture. "As these non-mag-

netic qualities are in the

^ WORKS, they require no

shield or other protection.

't'fOrrn "\r- Sepd for CataIo(5d<^.

ITT Sc IT© Broa.ci^Kra.y, JSTeizz Y^orl?:.
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P'ort ISTayne "Jenney" Electric ILi^lit Co.,
SOLE OWNERS AND MANUFACTURERS OF THE

PHILADELPHIA

J. A. Jenney Dynamo-Electric Machines,
AND THE PERFECTLY AUTOMATIC AND SELF-REGULATING

* JEmSTEiY JLRC LIGHX.^ *

The JENNEY DYNAMO has no equal for SIMPLICITY, COMPACTNESS and DURABILITY.
The same has been said and admitted to be true of the Jenney Lamp. Recommended for the award of the

OINTIj^S' C3-OXj3D IVE IBS 1Z> .^ H.
At the Great Southern Exposition at Louisville, 1883, for Best Arc System. Awarded First Medals
for Best Arc Lamp, Best Arc Dynamo, Best Arc System.

This system HAS NO EQUAL for SIMPLICITY, DURABILITY and STRENGTH OF LIGHT.
We have the Only Perfect Working Headlight for Steamboats, with Focusing Reflector. Full in-

formation furnished on application.

MAIN OFFICE AND WORKS: Broadway and P. Ft. W. & C. Ry., Ft. Wayne, Ind., U.S. A.
OFFICE : 26 North Seventh St., G. A. WILBUR, Manager. CHICAGO OFFICE : 115-117 Monroe St., W. J. BUCKLEY, Manager.
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The Brush Electric Company
OF

OJL.E3TrE!I-.-A.T>3"ID, OHIO,
MANUFACTURERS OF

ELECTRIC MOTORS,
Carbons for JLrc Lainps, Etc., Etc.
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The Baxter Electric Motor.
This Motor is now ready to be placed upon the Market.

Manufactured for both

fire 2T)d I9ea9d(^sce9t (?ir(:uits,

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE

It is preferred to organize companies for the different States

Corresi?ondence solicited. Address

11 SOUTH STREET, BALTIMORE, MD.

Factory A, Constitution and Monument Sts. Factory E, Buren and Monument Sts.

I
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Standard Underground Cable Co.,
General Offices, No. 708 Penn Ave., PITTSBURGH, PA.

D.or,<.h OfBooQ. ' NEW YORK-G. L. WILEY. Manager. Telephone Building. Corllandl Street.srancn umces. , CHICAGO— F. E. DEGENHARDT, Manager, ]39 East Madison Street.

MASlJFACTrREES OF

The WARING ANTI-INDUCTION and BUNCHED CABLES
and ACHESON COMPOUND CABLE,

For Telegraph.Telephone, Electric Light and Power,—Underground, Submarine and Aerial.

LIGHT LEADED CABLES FOR HOUSE USE.
B^-ALL WORK GUAKAflTEED.

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

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

Aerial Use,

Subterranean Use.

Submarine Use,

Concealed Wiring in all Locations.

16 Dey St., NEW YORK.

Electric Light and Power.

Telegraph and Telephone,

Railway and all other

Branches of Signaling.

All Sizes

Lead Encased Wires,

CLARK B. HOTCHKISS, Gen'l Mgr.,

Head Office, 45 Broadway, New York. Factory, East Newark, N. J.

THE CALLEKDER

Insulating and Waterproofing So.

Insulated

-MASTDFACTUKERS OF—

AND i-ABLES
FOR ALL PURPOSES.

House Work, Arc and Incandescent Lighting. Contractors for Sub-
marine and Underground Work.

Tbe (JMcago Glectrical Development (Jo.

PROMOTERS OF ELECTRICAL INVENTIONS.

Patents bought outright, or inventions handled on royalty.

We have superior advantages for placing patented ai tides

on the market.

Correspondence with inventors solicited.

171 RANDOLPH STREET, CHICAGO.

ELECTRIC ILIG-HX SUFPI^IES JL SP>ECIiLI^XY.

17 Dey Street, NEW YORK. 171 Randolph Street, CHICAGO, ILL.

FACTORIES: ANSONIA, CONN.
Dakibl "W, Maemoh-, Prealclenc.
ADDiaoK H. NORDYKH, Vice-President.

Chaelbb D. Jknnet, Electricfsn 'Bhatsaed Eoeisow, Secretary,
Amos K. Hollowhll, Treaaurer,

Jenney Electric Company,
Sole Owners of all the Patents and Inventions of Charles D. Jenney (known as the JeBney System) and Sole Owners and Manufactnrers of hia

Improued Oynamo, [amp ^
Electric IDotor.

In all desirable features of Are and Incandescent Lighting
the Jenney System leads. Simple, durable, economical,
steady, brilliant and penetrating. In these easentiala It chal-
lenges comparison

Estimates Promptly Furnished for Erecting Electric Lighting
Plants lor Cities, Companies or Individuals.

Prices Furnished for the Jenney Arc or Incan-
descent Systems, or for both comgined.

The Jenney Arc-IncandescentDynamos are self-regulating,
;ind permit the turning on and off of one or all of the Lamps
at will.

This Company gives special attention to furnishing Mils,
Shops, Factories, etc.^ with Individual Plants.

^°'
SEIIQ FQB FIUFBIET lUBSTBHIHC M DESCBIBIKE TB£ SISIEU..^

OFFICE AKD W0BK8;

Jor, Kentucky Ave. and Morris St.,

INDIANAPOLIS. IND.
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The Thomson-Houston Electpic Bo.
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SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

Electric Arc-Lighting
IlSr THE ^RTORLD-
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This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF FOR DIRECT LOW TENSIONINCANDESCENT DYNAMOS
AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

These dynamos are automatic in their regulation and will maintain a uniform light, with all or any portion of the lights in circuit. Our lamp will not blacken, and will

maintain its candle power during its guaranteed life. Every requisite for the most perfect system of
Incandescent Electric Lighting, at prices which insure a profitable investment to the purchaser.

Incandescent Lamps and Appliances for Incandescent Lighting,
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WThis company also manufacture Electric Motors of all sizes for the transmission

of power. Plans and estimates furnished for all kinds of Arc and
Incandescent Lighting.

THE THOMSON-HOUSTON ELECTRIC CO.,
-«« —

-

offices:

Eastern, 178 Devonshire St., BOSTON. Western, Pullman Building, CHICAGO, ILL.
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^LECTRIC i- J^IGHTING.
(WOOD'S PATENTS), Owned and Manufactured by the

Amertcan Electric Manufacturing Company^
18 CORTLANDT STREET, NEW YORK.

For simplicity of construction, steadiness and purity of light, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from bm-ning,

Tlie JLIIIERICiLlSr IDYITiLlX^LO HiLS HO EQTJiLlL.
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits of

the AMERICAN SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

Amibicam Ilicteic Mamufactubihg €0,
18 Cortlandt Street, NEW YORK.

K. M. JARVIS, President. J. A. GRANT, Secretary. A. F. UPTON, Treasurer and General Manager.

Engixieering Coi^nparLy
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AKE PREPARED TO FUENISH ESTIMATES ASD CONTRACT FOR

COMPLETE OUTFITS OF STEAM MOTIVE POWER
For Electric Lighting Stations, IVIills and Factories, including Boilers, Engines, Steam Pumps, Feed Water Heaters, Injectors

Iron Stacks, Grate Bars, Boiler Furnaces, etc.

OXXXO..^.C3-C3 : 8 X XJ..A.XS.S3 SO^fLIEIBa?.

BOSTON: No. 61 Ql'ver St. H. A. GLASIER, Mgr. Western Department. NEW YORK: No. 108 Liberty St,
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O Xj X3 "^7" x: Xj .1^ I^ X3 , o.
-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS AND BATTERY MATERIAL.

Ql7i(;a(5o Ele(;tri(; Qub.

^\)e^e will be a meetmp of tlje gHieAGe BLECTRIC

6LUB| PRonday evening, 0ctoben 17, at 8 o'clocl^, at

tbe rooms of tt,e 6lub, 122-124 glorl? ^treet.

The Oetroit Sight Feed lubricators

Are pronounced the best by more than 20.000 users.'

They are especially adapted to

PI6P gPEED EH6INE5 E0R EIiECTRIO LIGJITIJ^g

Being SIMPLE in OPERATION and ALWAYS RELIABLE.

A Lubricator sent on 30 days' trial to responsible parties.

" I would not take Jive times the cost of my luhvicaior if I could

not get aiwther" is the statement often made hy users.

Liberal discount to the trade. Send for Circu'ar and Price
List.

DETROIT LUBRICATOR CO.
Office, 1 I Rowland Street, DETROIT, IVIICH. !

Forest City Electric Works,
MANUFACTURERS OF

Cleveland's Electric Light Cut-outs,

GANG SWITCHES, FROM 5 TO 40 AMPERES. \J/^

Quick Make and Break Uncontrolled by the Handle.

Correspondence Solicited with Electric Light Companies,

W. B. CLEVELAND, proprietor,

.26,S. Water Street, CLEVELAND, O.

Qei^eua l\|o9-/T\a(59eti(; IJL/atel^ Co.

(XjXm:XM?S3]3.

Containing Paillard's

Patent Non-Magnetic

Compensation Balance

and Hair Spring, which

are absolutely exempt

from magnetism and will

not rust or corrode.

GCNC\/A

fiS\ your Jeuyeler

for W)^f^.

Every watch is a fine

timekeeper and accurate-

ly adjusted to tempera-

ture. As these non-mag-

netic qualities are in the

WORKS, they require no

shield or Other protection.

C£D B^ Sepd for Catalo(5u(^.

ITT <fc IT© BroaLd^Kray, ITe-^sr Yorls:.
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POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS OF

^team and ||ydraulic |||achinerg.

Complete Steam Plants for Electric
Ligtit and Foyzbt.

Western Agents for Armington & Sims' Engines, Steel Tubular
Boilers, Jarvis' Patent Furnace, National Rocl<ing and Sheffield Grates.
Lowe Feed Water Heater, Blake Pumps, Korting Injector, Jenkins' Bros.
Valves, Etc. Also, Brick and Pipe Work, and Belting.

SEND FOR LATEST CATALOGUE,

707 and 709 MARKET STREET, ST. LOUIS.
BRANCH, 521 DELAWARE ST., KANSAS CITY.

j^oI/Tl(^5, Bootl7 9 j\^ydeY)%

25 PARK PLACE, HEW YORK.
-manufactueers of—

Bare and Insulated (dire,
Underwriters' Copper Electric Light Line Wire, liandsomely finished

highest conductivity. Copper IVIagnet Wire, Fiexible Sillt and
Worsted Cords, for Incandescent Lighting. Lead Covered
Copper Wire, for inside use. Round and Flat Copper

Bars, for station work. Insulated Iron Pressure
Wire, Patented Barbed Copper Lighting

Protector Wire.

-SOLE AGENTS FOR-

The Forest City Carbon (I|nfg. [o., Cleveland, Qhio.

Western Agency, 185 & 187 Dearborn St., Chicago.

/llijmipods

ACTUAL SIZE OF LAMP AND HOLDER (Size No. I,) FOR LAMPS 65 to lOO V. 1 6 C. P."

\T)(:^\)d^se^Y)\:,

We do not manufacture Dynamos or deal
in them, nor do we erect or maintain any
electric plants whatever. Our business is

solely the manufacture of LAMPS 'or Lumi-
noids) with our own Fittings, under our own
patents and devices for any system or pur-
pose of any voltage, size or candle power (on
hand or made to order). We solicit the pat-
ronage of Electric Light Co. 's and large users.

CORRESPONDENCE REQUESTED.
CATALOGUES ON APPLICATION,

VITRITE & LUMINOID CO., 182 Fulton St., New York.

Electric
/^99d9gators,

Bells, Batteri^5,

PU5I7 Bijtto95.

House Goods.
A Large Assortment,

Thoroughly Well Made.

The Electrical Supply Co.,
FACTORIES:

Ansonia, Conn.

171 Randolpli Street, CHICAGO.
17 Dey Street, NEW YORK.
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WESTERN ELECTRIC COMPANY,
CHICAGO NEW YORK ANTWERP^ LONDON.

J^I^0rapl7*Jel^pl;'O9^/^pparatiJ5i*^uppli^5

THE BEST OF EVERYTHING AT BOTTOM PRICES.

The Eddy Electric Manufacturing Co.

^utomatie ^leetrie /T\otor5:MANUFACTURERS OF (MATHER PATENTS.)

in all sizes from K H. P. upwards. The efficiency of these Motors is over 92 per cent. They require no rheostat, are perfect
in regulation, simple in construction, and thoroughly and substantially built. Also manufacturers of

THE MATHER DYNAMO ELECTRIC MACHINE,
FOR ELECTRO-PLATING, ELECTROTYPING, COPPER REFINING, ETC.

These Machines cannot reverse, use no water, do not spark, and are noiseless. Satisfaction Guaranteed.

The Eddy Electric Manufacturing Co., Hartford, Conn.

poii)t:5.

Economy of Power.

Durability of Lamps.

No Discoloration of

Globes.

Precision of measur-

ing Instruments.

Greater Simplicity.

Less wire per lamp.

IN SHORT,

the most for the

least money.

-I
The United States Electric Lighting Co,

f Chicago, May 20th,

DICTATED

J. F. Cdnlclin, Hngr,

Orand Opera Woura,
Minneapolis, Mion.

^Qfi; R Dear SxTf
Your telegram of the i9th is received, reoJing

follows,
"C. C. Warren,

216 LaSalle SI. Chicago,
"We started "big and little dynamo on one engine- had nine
hundred and sixty lights- worked magnificently- run entire
evening- We are much pleased."

J. P. ConltliP. "

1 am very much gratified at the receipt of the telegram
and thank you heartily for it,

you will greatly oblige me by answering the followinfl ques-
iLons,

Yours truly,

Questions,

I understand the ebove telegram refers
to the two Dynamos put in your engine
room by the U, S. Electric Lighting Co.
as follows ,- Ons 300 light and one 500
light Dynamo- and are used for lighting
the stores end offices in the Syndicate
Block- and is additional to the 600
light plant prev-iously insyalled by fh,&

U, S. Co. for Itghttng the Oraad Opera
House; all th© dynamos being located In
the Syndicate Block eogtne room, and
driven by tvo New York Safety 12 x 12-
75 H. P, Engines, One engine driving the
two 300 lighters for the Opera House, and
One engine driving the 500 and 300 light
dynamos for Syndicate Block,

Is this correct?

The above letter

Block, Minneapolis;

What St e'am pressure af boilerc was
mployed when operating the plant bs per
bove leleHrara?

^^

At (rtiat voltage were the lamps burned?

1 understand that you contracted with iho
Edison United Mfg. Co. of New York for B
300 light dynamo with wiring for .the

Syndicate Block; their proposal for wiring
was on basis of aSL logs, in electrical
pressure, and the dynamo to yield 8 - IS
cau<J19 power £dison lamps per horse power,
when plant was finished, wiring was found so
unsatisfactory, and a groat loss in electrical
pressure instead of JUlfi. IflJSi" » arid that you
were induced to raaie contract with the
Edison Co, wholly on account of the low
price they offered their apparatus as cqjd-

pared with the U. s. Go's, proposal,
l3 the above correct?

When Indicating the engines driving the
Edison Dynamo, how many lights were being burned?

Wiat amount of power was reqoired
the cs'^y lights?

After obtaining the above dat* concerning
the Edison apparatus, and ascertaining that their
guarantees fell so far short of being
fulfilled, did you re.lect the Edison plant
and substitute it by a U. s, 300 light plant?
And shortly afterward increase further by putting
in 500 more lights in the Block, and a U. S. Go's.
SOO light dynajno additional? to which the
telegram quoted In letter refers?

When Indicating the Opera Hoose plant of
500 U. S, lamps, I understand there vere 600
lamps being burned; and indications were made
at same time the Edison plant was indicated.
Please state what amount of power was required
for the 600 U, S. Lairqjs operated by the two 300
light dynanos, and driven by the N, Y, Safety
12 X 12 Engine.

y^t^^-eCt^S? y e-cf'^^i^'-c^i'Ct.^'c^^ o-.^^-^'-tj e^-f'yri*-' y«-*^
"^

C-' i^a^t-^'-tj -^icHe*u tiff (Sii-rVtyii^. t^a^^^:^^v^c^

e^'%ii-«_^ ^^'?i2i£''PU-*i^<^e^gU<^A^*

lOi/nU

iSClLi

2/.^.

<J^s-.

<^v- M/>

y^

d^

explains fully the DISPLACING of the Edison System by the^UNITED'lSTATES SYSTEM in the^Syndicate
Minn., and gives data regarding .tests made of the two systems. Address

:

C. C. WARREN, Manager Western Department, 216 La Salle St., Chicago.
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An Electro-Mechanical Whistle.

The accompanying cut represents an electro-

mechanical whistle recently invented by H. B.

Cox of Fernbank, Ohio. The whistle was de-

signed for use in connection with Mr. Cox's elec-

tric system of railway train signals to obviate

the difficulties attending the use of ordinary

electric gongs which were often thrown out of

order or made to jingle by the motion and jar of

a locomotive.

Closing the circuit energizes the electro-magnet

which by attracting the armature lever operates

a valve admitting steam or compressed air to the

whistle. The peculiarity of the valve is that in-

stead of a circular opening in its plug to admit
the air or steam, it has an elongated slit one-

eighth of an inch in width. By reason of this a

very small throw of the armature lever fully

opens or closes the valve and thus obtains the

same result produced by the half revolution of

an ordinary valve-plug. The signal is sharp,

instantaneous and louder than that produced by
any other electric or electro-mechanical device.

Besides the work on locomotives for which it

was originally designed, it is especially adapted
for use in factories. Push buttons in the office

or in any part of a building can be used to give

prompt signals for opening and closing the works
or to give danger signals in case of fire, the

breaking of machinery or upon any occasion for

alarm. It is also valuable in connection with

pumping engines to signal the overflow of a

tank ; with marine engines, when signals may be
given by use of push buttons in any part of the

vessel ; or in any other place when it is desired

to give instantaneously a sharp loud signal.

Chicago Electric Club.

When a Western Ei.ectrici.\n representative

inspected the new quarters over 122-124 Clark
street, chosen for the home of the Chicago Elec-

tric club, last Monday, it required some stretch'

of imagination to picture as pleasant and hand-
somely furnished quarters as will really be pro-

vided.

Carpenters, paper hangers, upholsterers, plumb-
ers, painters, gas-fitters and carpet layers were
all at work actively engaged in their respective

occupations, or making preparations to commence
as, soon as the preceding workman had concluded
his particular work.
The new rooms are located in the second story,

exclusive of the basement, over i22-r24 Clark
street. A short flight of steps leads from the

street to the first story and another flight carries

the visitoi" to the floor on which the club rooms
are to be found. Turning to the right at the

head of the stairs the club member or visitor

will find the main entrance to the large as-

sembly room of the club. This room fronts on
Clark street. It is twenty feet wide and fifty-

seven feet long. In front and on the side which
opens on the alley between the Chicago Opera
House building and that in which the club rooms
are located there are ten large windows. The
length of the room admits of its being divided
by curtains into three smaller apartments each
having its fair share of windows; or, the portieres
may be drawn to either side throwing the several

apartments into one large pleasant commodious
assembly hall.

Directly in rear of the main room is a smaller
room intended for a well-appointed restaurant.

This room leads into a hall which will be par-
titioned off for the benefit of the club, in reality

placing at their disposal another room. At one
end of the hall will be placed the dummy waiter

which will be carried down into the restaurant of

Lansing & Sickler in the basement of the build-

ing. Off this hall also leads the room devoted
to toilet conveniences.

This, in brief, is a description of the new club

rooms seen in a maze of confusion and dirt.

The committee, Messrs. Buckley, Shain and
W. A. Stiles have devoted a large part of the time

since the last meeting in getting the new rooms
read)' for occupancy and they promise that

though their intentions may not have been car-

ried out in full by the time for the next meeting,

yet the club will have a place for the meeting
and that too, much more convenient and com-
modious than the room in.which meetings have
heretofore ieen lield.

The next meeting will be held Monday eve-

ning, October 17th, when E. P. Warner will read

a paper on "automatic current regulation." A
large attendance is desired.

The newly invented lucigen light is produced

by the action of compressed air on a film of

waste oil. At a recent trial it is said that the

smallest print could be easily read at a distance

of 200 yards from the flame, and it is claimed

that for outdoor work the light has no equal.

That Telephone Concession in China.

The Chinese concession granted to an Ameri-
can syndicate through the diplomatic negotia-

tions of Count Mitkiewicz has lost none of its in-

terest to the public, involving as it does wliat are

said to be very valuable grants in the way of

establishing a bank, building telegraph and tele-

phone lines and railways. The North China
Daily News, published at Shanghai, under date
of August I ith, throws new light on the matter
and predicts the eventual collapse of the scheme.
It says: " Pressure was brought to bear on the

Viceroy Li by the Chinese minister at Washing-
ton. Mr. Butler next appeared in China, and
after a discreet interval Ma Kien Chang presen-

ted himself to introduce Count Mitkiewicz, and
was followed by Sheng Taotai, The arrange-

ments made are curious. Some of the details are

as follows:

" A loan is made by the American syndicate

of 2,500,000 taels fa tael is a little less~than

$1.40) at 3 per mil (three-tenths of i per cent.)

per month, for five years, 3.6 per annum. The
sum nominally is the Chinese portion of the

capital of the new bank that is to be founded
with extraordinary privileges, concessions, and
immunities. The loan is made on the security

of the Cningse Merchants Steam Navigation
company's fleet and property, or as much of

them as may not be pledged. It is possible that

the Chinese telegraph administration may be also

liable, but such a lien, if made would not be, as

the law now stands, valid. The Chinese do not

touch the money lent. The burden of the loan

falls on the Chinese companies represented by
Taotis Sheng and Ma. Sheng is a Taoti of Chefoo,

and a great friend of the viceroy.
" The second loan is for 1,000,000 taels. It

bears no interest and no term for repayment is

stated. There is a mystery about this special

loan. The fl6et of the Chinese Merchants' Steam
Navigation company will again, it is supposed,

be placed sooner or latter underthe flag of the

United Slates.

"The new bank will, it is said, w^hen in full

swing, have a fund of 150,000,000 taels. It will

also be a credit mobilier, and will finance and
construct railways and public works, naval and
military establishments, provide for coinage, emit

paper money, and serve as an initiatory measure
for the unification and centralization of the em-
pire.

" It must be conceded that the scheme is vast.

The extravagance of proportion is so great that

the sincerity of the Chinese officials in it is sus-

pected. The contract has been signed in the

name of the Viceroy Li by the Taoti, Chon-fu.

The 'Taotis Sheng and Ma are parties to it. The
Viceroy Li has signed a letter of conditional

acceptance. The letter is addressed to an Ame-
rican banker, who is connected with the syndi-

.cate. It is said the provincial authories will

create a row. It is also said that the Chinese
manager of the new bank will be Yang, formerly

a secretary of the board of revenues at Pekin.

He was dismissed from there and degraded. His
appointment astonished the Chinese.

" From a sensible view a collapse of the scheme
is inevitable. '1 he Chinese officials are closely

inquiring into the proposed scheme. The replies

they receive seem to be that an imperial bank
with large capital and power to emit convertible

paper money under state guaranty, is not Only a

desirable, but has become a necessary, institution;

that coinage should be unified throughout China,

but that the business of coinage is proper for a
special state department, and not for a bank;
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coinage business, but in addition all contracts of

any kind whatsoever, will inevitably be the means

of inflicting a most calamitous and crushing

blow that will imperil and perhaps overturn the

fabric of the empire."

Studies of the Torpedo Fish.

Recent anecdotes of the torpedo fish, whose
habitat seems to be the southeastern waters of

the Atlantic coast, have brought out some inter-

esting studies. In its electric capabilities the

torpedo fish is undoubtedly inferior to what is

known in natural history as the g_r»ino/iis elcctricus

or electric eel. The electric apparatus of fishes

of this species provides them powerful weapons
of defense. In the torpedo fish the electric or-

gans have been compared to the voltaic pile, and
consist of two series of layers of hexagonal cells,

the inten'ening space between the plates being

filled with a trembling, jelly-like substance, so

that each cell can be compared to a Leyden jar.

Each torpedo carries about 480 of these cells, the

whole battery being equal in power to about fif-

teen Leyden jars, making 3,500 square inches

charged to the highest degree. The upper side

of the fish is positive, the lower negative, the

the shocks evidently being entirely at the will of

the strange electrician.

A naturalist once made some interesting ex-

periments, one of which was the application of

the telephone to a torpedo to see if the shock
gave an audible sound. Such proved to be the

case, a short, low croak accompanying moderate
excitement, the discharge lasting about one-

fifteenth of a second. When the fish was greatly

excited the croak became a groan, sounding, it

was said, like the tonality of mi, and occupying
four or five seconds. When the attention of

scientific men in England was first called to the

torpedo fish, Dr. Walsh, F. R. S., amused him-
self and scientific London with one of these

fishes, after a series of experiments at the He de
Re. The performances took the form of pisca-

torial seances, and it became the rage to make a

fish shock. Wondrous medical value was as-

cribed to it, and the demand for torpedoes
brought a rich harvest to the fisherman. Their
use in medicine, however, was not new, as Dis-

corides, the physician of Antony and Cleopatra,

is said to have made use of them.

Dr. Walsh's method was to place a living tor-

pedo upon a wet towel and insulate, so to speak,

his batter}'. Around the torpedo were eight

persons standing on insulating substances. One
end of the brass wire was supported by the wet
towel, the other end being placed in a basin of

water. The first person had a finger of one
hand in this basin and a finger of the other hand
in a second basin, also full of water. The second
person placed a finger of one hand in this second
basin and a finger of the other in a third basin.

The third person did the same, and so on until

a complete chain was established between the

eight persons and the nine basins. Into the

ninth basin the end of the second brass wire was
plunged, while Dr. Walsh applied the other end
to the back of the torpedo, thus establishing a

complete circuit. At the moment when the ex-

perimenter touched the torpedo the eight

actors in the experiment felt a sudden shock,

similar in all respects to that communicated by
the shock of a Leyden jar, only less intense.

The torpedo was then placed upon an insulated

supporter and communicated to twenty persons
similarly placed from forty to fifty shocks in a

minute and a half. Each effort made by the fish

was accompanied by a depression of the eyes,

which were slightly projecting in their natural

state, and seemed to be drawn within their orbits,

while the other parts of the body remained im-

movable. If only one of the two organs were
touched, in place of a strong and sudden shock
only a slight sensation was experienced — a

numbness rather than a shock. The same result

followed with every experiment tried. The fish

was tried with a non-conducting rod, and no
shock followed; glass or a rod covered with wax
produced no effect; touched with metallic wire

a violent shock followed. A Boston ph\sician

in making experiments with a powerful fish was
several times completely floored, and when at a
distance of twelve feet he struck a fish with a

gig the shock was so powerful that he could not
release his hold.

The Marie Hunter Case.

A case of considerable interest to the theatrical

profession, that of Marie Jaeger, or Hunter—an

opera singer

—

vs. the Western Union Telegraph

company brought in the civil district court for

the parish of Orleans, has recently been decided

in favor of defendant. In stating his reasons for

judgment. Judge Houston gives the main

points of the case as follows: " The plaintiff

brings this action to recover the sum of $1,800

damage against the defendant corporation,

on the ground that it failed to deliver to her a

telegram which had been sent to her to this city

from New York, and which failure of the defen-

dant corporation caused the plaintiff, who is by

occupation an actress and singer, the loss of an

engagement by which she would have earned the

sum of §1,800. The telegram was in these

words: 'New York, Dec. 2, 1S84.—To Marie

Hunter, Grunewald Opera house. New Orleans:

Can get you leading part musical comedy, first-

class manager, $60 per week. Answer quick. H.

J. Cuthbert.' The evidence shows that it is the

custom to deliver to the treasurer of the theater

at the box office telegrams addressed to any

member of a theatrical troupe when the telegrams

are directed to the theater. The telegram in this

case was delivered promptly to J. A. Howe,
acting manager or assistant manager of the

troupe with which Miss Hunter was then engaged,

and the delivery was made to Howe in the pres-

ence of Stewart, the treasurer of the theater, and

to the knowledge of Stewart, the treasurer, who
gave Howe a lead pencil from the box office with

which to sign the receipt. The telegram was
not actually handed to the plaintiff until the 4th

of December. A delivery to the acting manager
or assistant manager of the troupe in the presence
of the treasurer of the theater, with the knowledge
of the treasurer of the theater, and at the box
office, was equivalent to a delivery to the treas-

urer himself in the box office. The companjt
could have done no more than it did. No
address was given other than that of the Grune-
wald Opera house. New Orleans. The messenger
of the company could not be expected to wait all

day at the opera house till the arrival there of

Miss Hunter. He could deliver it only to the

treasurer of the theater, or some one representing

the opera house. The delay of Messrs. Stewart
and J. A. Howe in delivering the message to the

plaintiff is not a fault imputable to the telegraph

company. Judgment for defendant with costs."

Electric Light Sw/itch Board.
The cut on this page shows the style of electric

light switch board made by the Western Electric

company of Chicago. The construction is such
that an attendant may switch together any num-
ber of circuits or dynamos or any dynamo on any
circuit; at the same time he is protected from
contact with the conductor and thus avoids all

possibility of a shock.

A Monster War Ship.

The Trafalgar, the largest war ship ever built

in England, is a steel twin screw turret ram of 1 1,

940 tons displacement. She is 345 feet long and

73 feet broad, or 25 feet longer and 2 feet

narrower than the Inflexible, and when
completed and carrying her stores, crew,

and armament she will draw 275^ feet of

water, or more than 2 feet more than the

Inflexible. Yet, monster though the Trafalgar

is, she is very considerably smaller than some of

the new Italian war vessels. There is, for exam-
ple, the Sardegna, which is of 13,640 tons dis-

placement, and is 410 feet long and 76 feet 9
inches broad. The British ship will, however,

be undoubtedly the more serviceable craft of the

two, seeing that, while she is very heavily

armored along the water line, the Italian vessel's

water line is entirely unprotected. The Trafal-

gar's armor is not yet all put on. When the

whole of it is affixed to her sides, her bulkheads,

her decks, and her turrets, she will be weighted

with no less than 4,230 tons of it. All the ex-

ternal plating is what is knowm as compound,
that is, of iron faced with steel, the two strata

forming, however, a homogeneous substance.

The horizontal armor on the deck is of steel only,

and is 3 inches thick.

The steam and electrical machinery of the

Trafalgar will be unusually perfect. The twin

screws will be driven by independent sets of

triple expansion engines, and the weight of the

machinery will be 1,030 tons. The crank and
propeller shafting are hollow, and made of com-
pressed steel. The diameter of the screw pro-

pellers is a little short of sixteen feet. The boil-

ers are six in number. The ship will be fitted to

steer either by hand or by steam, and the steam
gear will be controllable from the chart house on
the bridge, the armored pilot tower, and the

light-armored conning towers, of which there will

be two. The vessel will be lighted by means of

460 incandescent electric lamps, and will be fit-

ted with 4 electric search-lights. To work these

she will have three powerful dynamos. The
pumps are exceptionally powerful. There will

be two circulating pumps, each of which can free

the ship from 1,000 tons of water an hour ; and
there will also be Downton's pump and steam
pumping engmes.

Boston Electric Club.

The Boston Electric club opened its new quar-

ters at 66 Boylston street, Boston, Wednesday
evening, October 5th, with a genuine house
warming. The quarters of the club include a

reception and reading room on the second floor,

elegantly furnished in ash, and lighted by the

Sun system, and a double room on the third

floor which is used as a smoking and billiard room.
The club perfected its organization something

over a month ago and now has about 150 mem-
bers. The attendance of members at the house
warming was, of course, large and was augmented
by a number of invited guests. The Chicago
Electric club wired its regrets. Among those

present were members of the Boston Press club

and several representative electricians from
various cities. The gentlemen who looked after

guests were P. H. Alexander of the Sawyer-Man
Electric Light company, chairman of the house
and entertainment committee, and R. F. Ross,

secretary of the committee. Early in the even-

ing, on behalf of certain members of the club,

George W. Adams presented the organization a

fine crayon portrait of the president, Frank Ridlon.

About 10 o'clock P. H. Alexander, who acted

as toastmaster, called the assembly to order and
introduced Colonel C. M. Ransom, who re-

sponded to the toast " The Boston Electric club."

W. M. Callender responded for the New York
Electric club, President Frank Ridlon for the

National Electric club, J. S. Meredith of the

Journal for the Boston Press club. Other toasts

responded to were: "The electric telegraph,"

by Suel Smith, an old-time telegrapher; "The
telephone," by A. H. Chapman of the New En-
gland Telephone company; "The electric light,"

by Professor Elihu Thomson of the Thomson-
Houston company; " The electric motor," by W.

J. Hammer; " Storage batteries," by Morgan
Brooks. N. Lawton of the Bangor Electric Light

company. Lieutenant Green and Captain Brophy
also made remarks.
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Electric Fire Alarm Boxes.

it is useless at this late day. wlien the losses

by fire have become so frequent and heavy that

fire insurance has ceased to be a profitable busi-

ness, to advocate the value of an electric fire

alarm system. .'\ system that is absolutely cer-

tain of action and instantly indicates the location

of a fire, insures the prompt and etificient service

of the fire department in the e.vtinguishment of

fires, and deserves the earnest attention of city

and village authorities, property owners, and the

general public.

The boxes here illustrated have been designed
and constructed by the United States Electric

Fire Alarm company for simplicity, reliability

and cheapness. The cuts. Figs, i and 2, repre-

Fir,. I.

sent a city box, the former with the outside door
closed, the latter with the door open, showing
the hook to pull down to send the alarm and
location in case of fire. The automatic mechan-
ism is mounted in an iron dust-tight case, this

being mounted in an inner iron case, that also

contains a signal key, bell, bell magnets, light-

ning arrester and a shunt switch to cut out the
resistance of the magnets when not in use.

Fig. 4 represents an improved village signal
box. An alarm may be sent from it for any
other box in the circuit automatically, thus en-
abling a person sending in an alarm to send the
number of the box nearest the fire, even though
it be sent from another box, thereby saving valu-
able time necessarily taken to reach the box
nearest to the fire.

From Youth to Old Age.
Mary Harmon, a girl of nineteen, a short time

ago went into an electric light station in Cleve-
land to see the workings of the place. It ap-
pears that a broken wire of her panier or bustle

had unperceived worked its way through her
dress. While passing along the wire came in

contact with one of the powerful electric ma-
chines, and her hand resting on an iron bar at

the time completed the circuit, and she
received a severe shock and fell insen-

sible to the floor. In a few moments
she revived sufficiently to be removed
from the place, and was taken to her

home. She was slow in recovering,

and the physical effects, as reported,

have been horrible. The hair on the

left side of her head turned gray and
began falling out. From a young
handsome girl she has been trans-

formed into a feeble old woman of

hideously wrinkled countenance. The
physicians claim that the electric cur-

rent communicated directly with the

principal nerves of the spine and the

left side of the head, and that the shock
almost completely destroyed their vital-

ity. Strange to relate, the girl's eye-

sight is but slightly affected, but her

hearing is almost totally destroyed. Notwith-
standing her condition, the physicians claim that

her chances for living her allotted number of

years are not materially lessened, although she
can never recover from her prematurely aged
condition.

It is therefore probable that when Mr. Gould
comes to sell the AVestern Union to the govern-
ment to be added to the postoffice department
there will be very many local companies like
those in some of the lower counties of Michigan
above reported."

In the southern central part of New York the
telegraph is used in a section of considerable
area in a similar manner to that stated in the
dispatch. Some years ago a private telegraph
line was established for the amusement of two or
three young men and ladies. Others grew in-

terested, the hues were extended, instruments
were put in, and now there is a long circuit con-
necting villages, hamlets and isolated farm
houses. The farmers' daughters have become
quite expert in the use of the key and read very
readily by sound. The expenses of maintenance
and extension are met by assessment upon the

Fig.

The signal key is for sending signals from the

box to the engine houses, chief's residence,water
works, etc.; the bell magnet and bell to receive

audible signals sent from the engine houses and
various places, and to notify any person about to

turn in an alarm that signals or alarms are being
transmitted. This second case is mounted in

the outside iron box, for further protection from
the weather.

In Fig. 3 is shown a smaller and less expensive
bo.x, which contains the same kind of automatic
mechanism as that in the large box. Each time
the hook is pulled the number of the box is

struck upon all of the engine house gongs and
tower bell strikers, and automatically repeated
any required number of times, the number of

strokes in each round corresponding with that of

the number of the alarm box.

Important Private Telegraph Lines.

A New York press dispatch says: "While
Wall street is guessing as to the sale of the Bal-

timore & Ohio telegraph to the Western Union,
the extension of telegraph lines

over the country independently
of the great companies is attract-

ing attention. A report from one
of the lower counties of Michi-
gan has just been re-

ceived here. The ap-

pearance of the tele-

phone led to a demand
for something cheaper,

'i'he need was met by
building ordinary tele-

graph lines from house
to house through the

county. After a while

a corporation was organ-
ized with headquarters
in one of the leading
towns of the county.
This from the report is

of interest: 'The local

line was first in use in

September, 18S2. Less
than a dozen instru-

ments were in use at

first. Now over fifty

are in use. The lines are over
in extent, the two termini being

about eighteen miles apart in a direct line.

The wires are taken through farmers' houses, and
the girls learn the instruments and play them with
intelligence instead of the piano. The morning
weather bulletins are thus brought to the far-

mer's brealcfast table. The Morse sound instru-

ment is used. Outsiders are charged for

messages.' Other local companies are under
way, and one does not have to look very far to

see the day when the well populated counties of

such regions as lower Michigan will be covered
by a network of local wires working from one
county to another. These few facts help us to

understand what the near future of the' tele-

graphic service of the country is to be. Tele-
phone extension is, of course, to be identical.

Fig, 3.

users of the line, and 'amount to very little when
the benefits of instant communication for either

business or social purposes are considered.

Effect of Gas upon Libraries.

At a meeting of the members of the Library
association at Birmingham, Eng., C. J. Wood-
ward read a paper in which he explained some
experiments he had made as to the influence of

gas on bindings. The conclusions he drew were
that leather exposed to the foul air in which gas
had been burning for 1,077 hours was seriously

deteriorated, for the extent to which it would
stretch was reduced from 10 per cent, to 5 per

cent., while the strain it would bear was reduced

instruments

thirtv miles

Fig. 4.

in the ratio of 35 to 17, or about two to one.

The leather exposed to a temperature of 195
degrees Fahrenheit for 1,000 hours in at atmos-

phere free from products of gas combustion was
also deteriorated, for the extent to which it

would stretch before breaking was reduced from

13 per cent, to 9 per cent., while its breaking-

strain was reduced from 36 to 28. A tempera-

ture of 142 degrees Fahrenheit for r,ooo hours

had no marked effect upon leather.

The city council of Pittsburg, Pa., has decided

that telegraph and electric wires in that city

must go underground in the district bounded by
Eleventh and Grand streets and the Allegheny
and Monongahela rivers. After November i,

1890, no poles or wires are to be erected over-

head except for terminal purposes.
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Submarine Warfare.

The multiplicity of cunning inventions, either

for protecting passes of water by means of sub-

merged explosive engines or for seeking the en-

emy out at sea and blowing his sides in under
the water line, has led to the separation of im-

plements of submarine warfare in our own days

in two classes. One comprises all passive ob-

structions, fixed mines, and controllable torpe-

does, and the other all the mobile apparatus,

towed, and spar-torpedoes and submarine ves-

sels. It is curious to note how most of these

inventions, which, being so scientific, appear
so essentially modern in character, have their

counterpart in the devices of past centuries.

The spar torpedo-boat, for instance, was but
a revival of these agile crafts, carrying on a

long spar fixed on their stem cressets full of

raging " Greek fire," which Marcus Grjechus,

in his Liber igiiiiim aJ coinburcndos hastes, written

in the thirteenth century, describes as an old in-

vention. The mobile torpedo finds its prototype
in those drifting or secretly propelled infernal

machines which played a noisy, if not very ef-

fective part in so many water fights, from the
siege of Antwerp in 15S5 to the English on-

slaught on Rochefort in 1809. Again, in Gian-
baptista Porta's treatise "De iVIunitoine," the

the last work, written in 1508, of that ingenious

philosopher, the inventor of the camera obscura,

and of so many physical appliances supposed to

belong exclusivel)' to this age, we read a very
circumstantial description of fixed submarine
mines. This branch of harbor fortifications like-

wise engaged the attention of many engineers
and physicists before its alleged invention by
Bushnell and Fulton. On this subject the sup-

posed inventors of mechanical mines can not

be held to have originated anything but a more
perfect firing. We even find from very early

times the main idea of the submarine vessel, as

employed for naval purposes, pervading a long
series of contrivances destined to supersede the
employment of professed divers for conveying
submerged fiery or explosible contrivances un-
der the bottoms of ships. In the days of James
I. the learned Dr. Cornelius van Drebbei seem.s

to have constructed a tolerably efficient sub-
marine vessel, which could carry at the end of

a spar a mechanically explosible powder charge.
The elaboration of really practical crafts of this,

kind has been assiduously attempted at various
times since, and Mr. Nordenfeldt's vessel or the

x^merican Peacemaker can only be regarded as

the result of modern scientific discoveries ap-
plied to a very old idea.

But however ancient the idea of submarine
warfare may be, its systematic application be-
longs to the second half of this century. It is

said that Louis XIV. discouraged all attempts at

its development on the canting plea of its dis-

loyal character, but obviously because he felt

himself sufficiently powerful on the sea It was
for a similar reason that Fulton's really very
efficient machines were discouraged first by Na-
poleon, and then by our own government. The
French emperor considered that such methods
of warfare, if seriously countenanced, would
favor the art of defense in a manner which did
not suit his aggressive policy. In England, on
the other hand, public opinion about torpedoes
was fairly represented by the words Lord St.

Vincent is reported to have pronounced after the
celebrated experiment off Walmer castle, in

1800, when the brig Dorothea was successfully
blown up by a drifting torpedo. "Pitt is a fool,"
he bluntly remarked to Fulton himself, "for en-
encouraging a mode of warfare which, if success-
ful, would wrest the trident from those who claim
to bear it as their sceptor of supremacy on the
ocean." And so, after having vainly attempted
to help the French blow up the English and the
English to blow up the French, Fulton, thor-
oughly disgusted, returned to America, where,
although it did not meet with the consistent help
he expected, his invention seems to have been
utilized to a certain extent by his countrymen
in the conflict of 1812-13. The idea fructified
in the new world, especially after Samuel Colt
had generalized the application of electricity to
the firing of mines—an invention, by the wa)',

which the French claim for one Gillot—and de-
vised his "reflector," the prototype of many of
the more perfect methods of watching and work-
ing a mine field.

—

London Saturday Review.

New/spaper Reports by Telephone.

The Daily A'eivs, of Chicago, tells in an inter-

esting way the modus operandi of securing its

base ball reports from the base ball park, and not

only publishing them wnthin a few seconds after

the game was closed, but doing the work with such

rapidity that printed copies of the paper were

offered for sale at the gate of the park before all

the spectators had left. _ The feat is a great one,

and can best be appreciated by those familiar

with the workings of a newspaper office. On
top of the grand stand at the base ball park was

built a little building which accommodated two

reporters, one of whom watched the game
through a peep hole, and who reported the

features to the other. The other reporter stood

at a telephone, and his work was to paraphrase
" ' Anson-home run-Congress street ' into some
such Addisonian language as this :

' Then Capt.

Anson, with a mighty lunge, hurled his bat against

an out-curve and the ball rose in a sightly para-

bola and, describing Hogarth's line of beauty,

descended, beyond the Congress street wall.'
"

The other end of the telephone line was in the

News' editorial room. A reporter held the re-

ceiver and repeated to a rapid type writer oper-

ator the foregoing and other similar Addisonian

phrases descriptive of the game. From the

type writer the copy, sheet by sheet, was taken to

the composing room. Ordinarily six innings of

the game were described in detail, as it would be

out of the question to describe the entire nine

innings in full and get the papers on the street at

a seasonable hour. Consequently, when the de-

scription of the six innings was in type, the

forms were rushed to the stereotyping room and
the plates cast. The plates were then put on the

press with blanks in the places in the "score by

innings" not filled in by type. There was
another telephone in the press room, and this was
put in connection with that at the base ball park.

"Two men are out in the last half of the ninth.

The base ball reporter telephones the balls and
strikes on the last man, and the man at the tele-

phone repeats them to the man beside the press,

so that he may be ready. ' Four balls; three

strikes. Three out.' The man besides the press

bends with the swiftness of an adder, makes a

figure where there was a blank in the plate, the

pressman gives the lever a mighty yank, and be-

fore the last shout at the park has died away the

big press is ripping out 'extras' at the rate of

Fig. 37.

24,000 an hour." In thirty seconds after the

game was concluded papers were sold on the

street, and as rapidly as a horse could travel a

batch of papers was carried to the park for sale

among the spectators.

A Handsome Contract.

The contract for lighting the union depot and
offices on the west side, Chicago, was awarded
to the Thomson-Houston Electric company Oc-
tober 7th. The contract calls for 60 arc lights,

and 850 incandescent lights. Inasmuch as there

was considerable of a struggle among electric

lighting companies to secure this handsome con-
tract, the Thomson Houston company is the more
to be congratulated upon securing it.

The Elements of Electric Lighting.

By Philip Atkinson, Ph.D.

Number XIII.

The B.'VLl Dynamo.—This dynamo, on ac-

count of its peculiar construction, is designated

as unipolar. This construction will be readily

understood from Fig. 36. A wrought iron frame

consisting of two end plates connected by four

cylindric bars supports the machine. The bars

constitute the cores of the field magnets, are

yoked together by the end plates, and wound
with number 14 wire.

The armature consists of two Pacinotti-Gramme
rings, constructed in the usual manner, and
wound with number 16 wire; these are mounted

^^
Fig. 36.

on a shaft supported at the ends and center, and

terminating in two band wheels, either of which

may be used, according to convenience. The
two armature rings are magnetically insulated

from each other at the center by a brass connec-

tion in the shaft, and each is furnished with a

separate commutator, placed near the opposite

ends of the shaft. In proximity with each arma-

ture ring is placed a single wrought iron pole-

piece—one below at the left, and the other above

at the right as shown. Two brushes press lightly

on each commutator, the current entering by one

pair and leaving by the other pair.

The leading advantages claimed for this con-

struction are: First, that by the distribution of

the armature coils over two rings instead of one,

their reduced thickness brings the cores closer to

the pole-pieces, the mass of wire in the coils

closer to the cores, and thus increases the re-

ciprocal magnetic and electric action, while

reducing the liability to magnetic saturation of

the cores; thus securing the full magnetic effect

with less molecular strain on the cores, and con-

sequently less heating; secondly, the openness of

structure resulting from single pole-pieces and

reduced thickness of the coils increases the ven-

tilation and reduces the heat accumulation. The
minor advantages are high efficiency in propor-

tion to amount of material and cost of construc-

tion; facility in setting up and taking down the

machine, or removing the various parts for repair

or renewal; and freedom from complicated me-

chanism.

The lightning arrester is also an adjunct, and

the automatic movement of the brushes on the

commutator can be applied but is not recom-

mended. By making the pressure of the brushes

light, sparking- is said to be reduced as well as

wear of the brushes and commutator.

The Mather Dynamo.—This dynamo, de-

signed exclusively for incandescent lighting, and

illustrated by Fig. 37, is distinguished chiefly by

the peculiar form of its field magnet. The core

and pole-pieces are one single casting, in almost

the exact form of a horse-shoe, as shown in

Fig. 38, all joints being thus eliminated, and per-

fect magnetic continuity, secured. It is wound
in two circuits, a shunt of medium size wire ly-

ing next the core, and the main circuit of heavier

wire on the outside. Two cylindric wrought iron

bars extend through the two pole-pieces and are

connected at each end by brass yokes which sup-

port the armature and insulate it magnetically

from the field magnets, as shown in Figs. 37

and 39.

The armature, shown in Fig. 39, is of the drum
type, similar to the Edison, and without interior

ventilation. The core is composed of sheet iron

rings, on which the coils are wound longitudi-

nally, in one closed circuit, and connected to the

commutator by radial arms in the usual manner.

The two circuits of the field magnets are con-
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nected with two binding posts, one of which is

seen in Fig. 37 at the upper right hand corner

of the base; the other, on the left, being hid be-

hind the drip cup; these posts being connected
with the brush-holders as shown. The main cir-

cuit connects with the binding posts beneath the

base, and one end of the shunt connects with the

right hand post as shown; the other end, on the

left, being connected with a rheostat attached

to the wall, and containing a number of resist-

ance coils; and from this a wire leads to the

left post; so that the rheostat is thus placed in

the shunt circuit, the lamps being in the main
circuit. B)' the movement of a switch in the

rheostat, a greater or less number of resistance

coils may be included in the shunt, and the re-

sistance varied to any desired extent; the volume
of current in the lamp circuit, varying inversely

Fig. 38.

as the resistance in the shunt, may thus be in-

creased or diminished as required for a greater

or less number of lamps; and both circuits being
connected with the brushes, it is evident that the

current from both circulates through the arma-
ture.

The machine is mounted on an elevated cast

iron base, from which it is insulated by a wooden
base, which slides between flanges and is moved
by the adjusting screw, shown at the right, to

regulate the tension of the belt.

Answers to Electrical Problems.
To the Editor c_/"Western Electrician:

In number 4 of the Western Electrician, I

noticed a series of very interesting electrical

problems which I have been hoping to see an-

swered, but as no one has yet seen fit to tackle

them I will attempt to answer some of them,
where a simple process of reasoning will meet the

requirements, leaving to others, who are better

supplied with the necessary apparatus, the task

of answering those which require accurate tests.

Problem i, represents a line with a ground

2. Will the potentials then be the same in all ?

If not, what is the potential on each one?

3. Will the rate of flow when charging and
discharging be the same over each connecting
wire in the series that it is between b and c ?

4. Will all the condensers become charged at
the same time ?

5. Will the current have the same volume
and the same e. m. f. over each connecting
wire ?

6. Will it be so if the rheostat is removed ?

7. Is this formulas correct for the capacitv of
this series :

I 10

1_I_1_L.1_I_1 — Q-^-

yVNSwER TO No. I : The flow through con-
densers is by induction; the negative charge on
the ground side is always exactly the same as the
positive charge on the battery side, consequently
when condenser a is positively charged to its full

capacity, two farads, its negative charge will also

be two farads ; and the electricity repelled from
the negative, or ground side, passes on to con-
denser b, which thus receives a positive charge of

two farads on its battery side and an equal nega-
tive charge on its ground side. In like manner
c and ^become charged to the amount of two
farads each, the negative charge of two farads
from d passing to the earth. Hence as b, c and d
receive their respective charges through a they
can not become more fully charged than a, no
matter what their capacity may be.

Answer to No. 2 : As the charge is the same
in each, the potential of each, as a whole, must be.
the same.

Answer to No. 3 : The placing of the rheo-
stat between b c cannot make the rate of flow dif-

ferent on this section of the line from what it is

on any other section ; the current flows from the
battery to the ground through the rheostat and
must be the same on all parts of the line.

Answer to No. 4 : The outflow at the ground
end must take place at the same moment as the
inflow at the battery end, as there can be no in-

flow without a corresponding outflow, hence all

the condensers must become charged at the same
time.

Answer to No. 5 : The potential and rate

of flow being the same, the volume and e. m. f.

must be the same over each connecting wire.

Answer to No. 6 : A current impelled by an
e. m. f. of 100 volts through a resistance of 100
ohms will have a volume of one ampere,

100 E
C= R~' ampere, but if 100 R is suppressed,

we have C= ioo E=ioo amperes; hence the e. m.

Fig. 3g.

connection at both ends, a battery of 100 volts
near one end, a rheostat of 100 ohms resistance
in the center, two condensers a and b placed be-
tween the battery and the rheostat ; condenser a
of two farads capacity, next the battery, and con-
denser b, of ten farads capacity next the rheostat;

I

while in the other half of the line are placed the
two condensers c and d of ten farads each, be-
tween the rheostat and ground ; the line being
without practical resistance, and the rate of flow
one ampere, as shown by the e. m. f. and re-

sistance. Now since the positive current of the
battery must traverse the rheostat and the four
condensers to reach the ground, passing first

through the two-farad condenser a, then through
the first ten-farad condenser b, then through the
rheostat, and lastly through the two ten-farad
condensers c and d, the following queries arise :

I. Will condensers b, c and d (ten farads), each
contain the same charge as a (two farads), when
a is fully charged ?

f. remains the same, but the volume of current,

according to Ohm's law, becomes 100 amperes.
Answer to No. 7 : The capacity of the

series, as arranged, cannot equal the added
capacity of the several elements considered sep-

arately, since the capacity of /', c and d can never
rise higher than that of a, as shown in the ans-

wer to No. I, consequently the formulfe is not

correct. Zet.-\.

In INIr. Barclay's paper on "Why electric light

companies should distribute and sell power

"

published last week, the first paragraph in the

third column, page 173 contains a statement that

a certain electric light station had 103 horse

power in motors installed, the actual amount con-

tracted to be delivered was 32 horse power and
the maximum amount of steam power they had
been called upon to supply was 40 horse power.
The amount contracted to be delivered should
have read 82 horse power.

Electric Motors vs. Steam Engines.
To the Editor of Western Electrician:

In an editorial in your issue of October 8th, answering
inquiries from correspondents as to the character of elec°
trie motors, and the inquiry whether a motor would be
cheaper than a steam engine, we are afraid the e.tplana-
nations are not clear enough and are apt to mislead electri-
cians and electric business men, as well as users of power.

In the first place, on moderately small engines, say of 25
or 30 horse power, it is found cheaper to use electric power
than to generate steam power individually. Witness the
large amount of electric power now being distributed in
cities and the statement of the users that it is as cheap
iind, many state, when taking the matter of convenience
into consideration, it is decidedly cheaper than -steam
power.

Again, you say "the power actually utilized may not
exceed 40 to 50 per cent, of the power generated,"
which -means that the other 60 or 50 per cent, is taken up
in loss in transmission and conversion. This statement is

correct if you had qualified it by saying "over long dis-
tances or where the source of power costs but little." To
illustrate : Assuming 200 horse power in water and 100
horse power being required for actual w-ork a number of
miles off. In this case, it would probably be cheaper to
lose 50 per cent, in transmission, but in ordinary cases of
distribution in towns, the recovery in actual practice on the
pulley of the motor is 65 to 75 per cent.

Further on you say,
'

' hence, it is cheaper to use the
power direct from the engine or water wheel when possible,
than to transform and transfer by means of electricity." To
that statement we beg to take exception. It is not always
the most economical to use the power direct from the engine
or water wheel, as the following statement will show : An
engineer made a test of eight New England cotton mills,

and found that the average loss in the eight mills was over
30 per cent, in the lines of shafting alone before the deliv-
ery of any power for -ivork, and in one case, where the
horse power required for the whole load was 670, the horse
power used for shafting alone was 262, or 3g per cent.
Thus, if electric power was distributed in several units to

different parts of the mill, the constant load of shafting
would be avoided. The advantages of using the power at

or near the work done, w-hich is available by electricity,

does away with the constant load, which is enormous when
the shafting is of considerable length, or when angles have
to turned, or in groups of buildings from one source of
supply. In electrical transmission, the loss is always a
fixed per cent of the total power, whether it be large or
small, thus securing a much greater economy where power
to be supplied is variable.

You say again, "if the time ever comes when the heat of
the furnace can be converted at once into electricity, the
engine can then be dispensed with and the motor take its

place." In reply to that, we would say that we do not
require 10 wait until then for the motor to take its place, for

it is now taking the place of engines in hundreds of cases,

with the result that the engines are still used as prime gen-
erators of power but in larger units, admitting of a general
average in distribution, consequently less cost in production
than in a number of units or small engines, where the gen-
eral average and intermittent use would not come into play.

C. M. Barclay,
Western Office, Sprague Electric Ry. & M. Co.

Chicago, Oct. 10, 1S87.

Reinforcing Electrical Contacts.

Before the British association at Manchester,
Eng., in September, E. W. Serrell, jr., of New-
York, explained a method of securing a good
electric contact under circumstances in which
ordinary solid or mercury contacts will not work.

The method consists in the use of a sucking coil

or small electro-magnet, placed near the contact

and traversed by the whole or a part of the cur-

rent when the circuit is closed. When the con-

tacts touch, no matter how lightly or imperfectly,

the magnet or coil is excited and acts on an arma-
ture in such manner as to cause the parts of the

contact to be drawn more firmly together and to

scrape over one another so as to be cleaned by a

mechanical action produced by the current itself

every time that contact is made. By this method
all the difficulties commonly experienced in the

use of electric contacts may be overcome. If the

parts are made to touch even in the slightest

degree, a thoroughly good contact is instantly

secured. The method is applicable to signaling

apparatus and many other purposes, and is

already used with success by the inventor in

automatic machinery for reeling silk from the

cocoon. By its use contacts have worked reliabh'

for very long periods, under circumstances which

would give rise to insuperable difficulties without

it. The use of electrical appliances for reeling-

silk is greatly facilitated by the employment of

this device, and is leading to important results
;

and the inventor considers that, as by this means
a perfectly reliable contact is easily obtained, the

use of electricity for controlling textile and other

machinery may be very greatly and advantage-

ously extended, expecially in all cases in which

light contacts must be used.



"WESTERN ELECTRICIAN. October 15, 18

EVERY SATURDAY.

No. 6 Lakeside Building, CHICAGO.

p. G. MONROE. -

W. A. KKEIDLEE,
S. L. K. MONROE,
J. WAYLAND CLAKK.
PHILIP ATKINSON. Ph. D.

G. G. MINOR. M. E., •

E. V. CAVELL,
H. D. COZENS,
T. P. PEMBEETON.

President and Treasurer.
Editor and Manager.

- Secretary.

> Associate Editors.

^Advertising department.

New York Office 181 Broadway.
Boston Office, 19Tremont Row.

SUBSCRIPTION in advance, postage prepaid, $2.00 for a

full year of 53 numbers: in clubs of 4 or more. $1.50. with free extra

copy for 8 subscriptions; foreign Countries. $3.00 a year; single

copies 10 cents.

Wbeu change of address is requested, the old address as well as

the new should be given.

CORRESPONDENCE relating to electricity, or any of its

practical applications is cordially invited, and the co-operation of all

electrical thinkers and workers earnestly desired. Clear, concise,

well written articles are especially welcome ; and communications,

views, news items, local newspaper clippings, or any Information

likely to interest electricians will be thankfully received and cheer-

fiTlly acknowledged.

ADVERTISING. THE WESTERN ELECTRICIAN — the
ONLY Electrical .Ioitrnal PUBLtsnttD in the West—thoroughly

covers a territory exclusively its own. THIS is A Claim which can
BE MADE BT NO OTHER ElECTBICAL JOHEN'AL IN THB UNITED
States. Electrical merchants and manufacturers desiring western,

trade will appreciate the UNEQn.vLLED value of this Journal as an
adveriising medium in its special field. Advertising rates are

moderate and will be promptly furnished on application.

Copyrighted.

It is announced that Solicitor-general Jenlcs on

behalf of the government will aslc the United

States supreme court to advance for immediate

consideration the telephone suits appealed from

the supreme court of Massachusetts.

The association of North American railroad

superintendents met in annual session in New
York, October loth. Reforms in the present

method of car heating and lighting were dis-

cussed, and the experiments of telegraphing

from moving trains were also considered.

The Russian government has ordered that elec-

tric lighting shall be compulsory upon all passen-

ger trains upon the principal railway lines. The
minister of ways of communication has appoint-

ed a special commission to select the best system,

and the experiments will be conducted upon the

Nicolaieff raihvav.

The committee of the New York legislature

appointed to investigate the affairs of telephone
companies in that state will meet in Rochester,

N. Y., on the iSth iiist. Sessions will be held in

the mayor's office. As the subscribers in that

city hung up their receivers and plugged out
their instruments eleven months ago and have
not since used them, the sessions will un-

doubtedly be well attended.

Th.^t telephone concession in China, which
has had the attention of the commercial world
for some months past, and concerning which we
reprint a statement from a paper published in the
Chinese empire, it is now said, has been with-
drawn, and the statements made carry the con-
viction that they are not altogether baseless. On
the other hand Count Mitkiewicz strongly de-
nies any allegation that the concession has been
withdrawn or that it is worthless.

According to a recent paper by J. Brown, com-
municated to the Royal society by Lord Ray-
leigh, the difference of potential near two metals
in contact is due to the chemical action of a film
of condensed gas or vapor on their surfaces.
Such a pair of metals is similar to a galvanic cell

with its electrolyte divided by a diaphragm of
air or other gas, and it is the difference of poten-
tial of the film that is measured in contact elec-
tricity experiments, the metals themselves being
at one potential.

The extremes of modern preparations for war-
fare are well illustrated in the article, published
in the last issue, describing the deadly dynamite
gun and in the article published this week de-
scribing the most powerful war vessel ever built
for the English navy. On the one hand a long

slim gun of comparatively light weight that

works utter destruction through the medium of a

dynamite bomb with its electric fuse. On the

other hand a massive vessel fortified with a well-

nigh impenetrable armor of steel and iron, and

calculated to be capable of resisting the heaviest

shot. The circumstances of a collision between

a bomb discharged from the dynamite gun and

this huge floating mass of steel and iron recall

the reply to that threadbare query " if an irre-

sistible body meets an immovable body, what will

be the result." The odds, however, will un-

doubtedly be in favor of the dynamite gun. "In

times of peace, prepare for war " is an injunction

that is more closely followed by European nations

than America. Nevertheless America with a

navy of light swift cruisers armed with dynamite

guns would be well prepared to resist any attacks

on her coast.

We conclude this week Mr. Reckenzaun's in-

teresting and valuable paper on "Electrical street

cars, with special reference to methods of gear-

ing," read before the American Institute of Elec-

trical Engineers. The title of the paper so fully

covers the text that it is almost needless to add
that its character is more mechanical than elec-

trical. The important function of the engineer

in properly applying the power developed by the

electrician is strikingly exemplified in connec-

tion with the subject of gearing, and the clear-

ness of style and evident mastery of the subject

shown by the writer, have bespoken for his paper

an attentive perusal.

A careful reading of the paper deepens the

impression gained in its preface, that the neces-

sity for laying aside the horse car at the earliest

practicable moment is imperative. For the past

thirty years it has served a useful purpose and
been a great public convenience ; but if the

dumb horse could have spoken with man's voice

and told the suffering inflicted on him, animal

power would long since have been replaced by
mechanical power. The reduction of the aver-

age life of the street railway horse to four years,

and the annual sacrifice of 20,000 animals in this

cruel service in the United States are appalling-

facts, which have long appealed to the excheq-

uer of corporations, if not to their humanity.

With the facts of availability and economy of

the electric motor before them, street car com-
panies should not long hesitate about the sub-

stitution of electric for animal power.

October 6th an event anticipated in commer-
cial circles took shape in the consummation of

the sale of the Baltimore and Ohio telegraph

company property to the Western Union
Telegraph company. The consideration was
$5,000,000, par value, of Western Union stock.

This price is just about one-half of what the

property cost. The two systems will be blended
as far as possible in the interests of economy, but

it is said that rates will not be materially ad-

vanced, except between competitive points where
tariffs have suffered most, the policy being to

keep rates at such figures that no new competi-
tion will be invited.

Perhaps there is much that is true in the state-

ment of the policy of the company. The people
have been educated for several years past to low
rates for telegraphing, and any attempt to force

high or excessive rates on them wouW doubtless
result in driving them quickly back to the use of

the mails instead of the wires. An invitation to

competition is much more readily accepted in

these days than it would have been years ago.

A comparatively small capital is required to build

telegraph lines connecting principal cities be-

tween which the bulk of the telegraph business
is transacted, and the restoration or establish-

ment of a high tariff would be a direct bid for

another telegraph company to enter the field and
stay in it long enough to make its presence felt

on the receipts of its great rival, and then be
bought out.

It is calculated that with the issue of the

$5,000,000 new stock to complete the purchase,
and more to capitalize the surplus of the com-
pan5% the capital stock of the Western Union
company will be increased to $86,250,000. The
fixed charges of the company will be increased
by §60,000 yearly rental paid by the Baltimore
and Ohio Telegraph company to its namesake,

the railroad, for the use of the railroad lines, and
assuming that dividends are continued at the rate

now prevailing, the dividend account will be

increased by $200,000 a year, making the total

charges of the acquisition $260,000.

" Undoubtedly the meetings of the electric

light convention in America fulfill an object

which it seems to us we in England should strive

after. We have nothing of a similar character

connected with electrical engineering, and cer-

tainly an attempt should be made to bring prac-

tical men together occasionally to talk over the

practice of their profession. The scientific value

of the papers read by our friends on the other

side may sometimes be represented by a negative
quantity, but the utility of the papers and the

meeting is that, from beginning to end, the aim
is to further business by discussing practical

questions; and when practical men will discuss

their successes and their failures, good must as-

suredly ensue. What do our English practical

men say? Shall we take the work in hand, ini-

tiate a working committee, call a meeting and
test the scheme, or let it drop?

"

These are words in which London Electrician

recognizes the value of the meeting of practical

men to discuss practical subjects in the line of elec-

trical engineering and urges the formation of a

similar organization in England. While the scien-

tific value of papers presented raaj- sometimes be
represented by a negative quantity, no small

part of the best electrical literature of the dav
emanates from that .same electric light convention
or from that source derives its inspiration. And
when acknowledged leaders in electrical thought
and electrical application avowedly attend the

meeting of the association " to learn something "

and are close readers of the printed proceedings
of the conventions, the value of the meetings is

conclusively proved.

We wish our contemporary success in its en-

deavors to promote a similar organization the

other side of the water to that in America.

IWr. Barclay's exceptions to an editorial

note published last week in a communication in

another column would seem to call for a fuller

explanation of a matter that was deemed to be
clearly and succinctly stated.

It is, of course, well understood by electricians,

that in towns and cities where the patronage is

sufficient to justify the installment of a central

electric plant with large engines to generate the

power, and dynamos, distributing mains and mo-
tors to convert and transfer it electrically to

users, it-is far cheaper and more convenient for

small factories, printing offices, and numerous
other establishments, to rent the power thus sup-

plied than to purchase and maintain an engine.

It is equally true that in large factories, where the

different departments are remote from the engine,

requiring shafting and belting to make connec-
tion, the transfer may be made more conveniently

and economically by means of the dynamo and
motor. But our correspondent should remember
that to the intelligent business man having a mill

or factory in a remote country district, these

facts are not so apparent as to the electrical ex-

pert; and having heard of the motor he often

makes the mistake of supposing that it is the

original source of power instead of a convenient
and economical method of applying it.

If our correspondent will refer again to the

editorial he will find that we stated expressly and
plainly that "the loss from resistance of the con-

ductor depends on its size and the distance to

which the power is conveyed," and that "the loss

with the best arrangement is 15 to 20 per cent."

and that " the power utilized may not exceed 40
or 50 per cent." That is, a minimum of 40 per

cent, and a maximum of 85 per cent, power may be

utilized, which substantiall)' agrees without corre-

spondent's minimum of 50 per cent, and maxi-
mum of 75 per cent.

We are glad to emphasize our correspondent's
statement that the motor " is now taking the

place of engines in hundreds of cases," and when
the time comes for " direct conversion " of heat

into electricity, and then into power without the

intervention of steam, the present useful sphere of

the motor will be so far extended as to exceed
that of the engine, if it does not entirely super-

sede it.

*mL
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Electric Street Cars, With Special Refer-
ence to Methods of Gearing.'

BY A. RECKENZAUN C. E.

Part III.

Chain Gearing.—The second car on the

Lichterfeld tramway, which, by the way, must be
regarded as the oldest line in the world as far as

continuous successful operation is concerned.

has chain gearing. The motor shaft is provided

with a small toothed wheel, and one of the a.xles

carries a large wheel with teeth to correspond

to the gaps in the pitch chain links. This mode
of transmission causes some noise and vibration,

and this car runs slower than the other with the

same amount of energy. This is accounted for

•by the greater friction on the surface of the teeth,

as well as by the bending and unbending of the

link joints ; there is, besides, a constant proba-

bility of the comparatively heavy chain being

thrown off tangentially by centrifugal force.

But this kind of gearing furnishes an absolute or

positive motion, which cannot be relied on by
methods depending upon frictional adhesion

alone.

Some four years ago I applied two pitch

chains, four toothed wheels and countershaft

for propelling a heavy storage battery car in Lon-
don. The chains were of steel and substantially

made ; the wheels of phosphor bronze correctly

shaped. I found that the chain on the fast run-

ning, first-motion shaft, rattled considerably.

This chain stretched a little, when the links be-

gan to ride upon the points of the teeth, and
eventually broke the teeth of the small wheel on
the armature shaft. Previous to that I employed
some other gear, which will be mentioned shortly.

Mr. Trail, the manager of the Portrush elec-

tric railway in Ireland, has been more fortunate

than I with chain gear, but he is not perfectly

satisfied, and he is now experimenting with

something else. Pitch chains are also used on
the Bessbrook-Newry electric railway and on the

Ryde Pier cars. Mr. Holroyd Smith adopted
this mode of transmission on the first cars at

Blackpool, in England, but he has since changed
it to worm gearing, with which he is better satis-

fied.

Conical Disks and Chains—About five years

ago I had the idea that it might be advantageous
to vary the speed of a car mechanically without

interfering with the motor or even the suppi)'

circuit. I took out a patent for this in 1882, and
applied it to the propulsion of a large street car.

The motor was carried by a frame supported
upon the axles by bearings and springs, to coun-
teract the effects of vibration. By thi^ arrange-

ment the whole apparatus was rendered indepen-

dent of the car body, and it could be easily

detached. The speed pulleys consisted of coni-

cal disks, which, when placed face to face on a

shaft, each pair formed between them a grooved
pulley, and by shifting these disks on the shaft

toward or from each other, the said groove could
be made wider or narrower, as desired. Two
pairs of disks on different shafts were connected
by means of a chain, the links of which were sur-

rounded by wedge-shaped pieces of leather.

The cross section of this chain band was thus
shaped in order to fit it into the V-grooves offered

by the cones. When the said disks were pressed

closely together, then the band assumed a posi-

tion near the circumference of the disk, but when
the latter were separated, then the groove widen-
ed, the band changed its position and ran on
some portion of the conical surfaces nearer the

center of the pulley. Thus the effective or acting

diameter of the first motion pulley was varied at

will by pressure, and the cones on the second
motion shaft followed suit automatically, because
the length of the band was constant, and the

second pair of cones was pressed together by a
strong spring. This arrangement looked very
nice, but efficiency, was low; there was a great
waste of power through friction, and we finally

abandoned it. It worked silently
;

it was strong
and took up little room. The band slipped often
when the car was starting or mounting an in-

cline.

Straps and Pullevs.—Mr. Volk, of Brighton,
England, employs leather link belts with great
success, for transmitting the power of the motor
to the car axle. This railway has been in opera-

1 Read ijefore the American Institute of Electrical Engineers at
New York. SeptemUer 30th, 1867.

tion since August, 18S3. Mr. Volk tried first,

single leather belts, but they broke every day or
two ; then he used double belts with little better
results, and some three years ago he adopted the
leather link belt, which has given entire satisfac-

tion. I have seen one of the latter which has
driven a car over 50,000 miles and it is not

worn out yet. These belts stretch when first put
on; the bearings of the countershaft are therefore

made adjustable by means of a slide whereby
the slack may readily be taken up. When starting

the car the belts slip a little, but this is not con-
sidered a disadvantage. There are no curves on
the Brighton line, and I often wonder whether
this method of gearing would satisfy the terrible

pull on the very sharp curves which occur on
some street railways.

Mr. Van Depoele has given a high testimony

in favor of link belts of a special construction

after using them for a considerable time, and
running them at a great velocity. Like Mr. Volk,

he attaches the motor to the car body in order to

give it the benefit of the existing flexibility of the

car springs. Mr. Van Depoele's link belts, I un-

derstand, are made of steel, with special bearing

surfaces ; they have been used on a line of his

construction at Windsor, in Canada ; at Scranton,

Pa., he employs spur gearing.

Spur Gearing.— There exists a variety of

opinions on the subject of toothed wheels in

connection with electric motors, and each opinion

seems based upon actual experience. I have seen

spur gearing used on electric cars in Europe and
in this country, and I give you freely all I know
about it. The first I saw was on the Moedling
line, near Vienna in Austria. The noise created

there was not very great, but there was occasion-

ally some trouble due to the untimely deteriora-

tion of the teeth. This was especially remarked

by the manager of the Frankfort electric railway

in Germany, which is constructed on precisely

the same principles, with the difference that the

former runs through a country district where
there is much less traffic, and the rails are laid on

the tops of transverse sleepers like a steam rail-

road ; there is less dust and mud to contend with.

Between Frankfort and Offenbach, on the other

hand, the rails are laid through populated streets,

whereby all the disadvantages of city traffic are

brought into play. The gearing of the cars on
this line is very noisy and it wears out quickly.

The train of wheels consists of a pinion on the

motor shaft having 17 teeth, which gears into a

spur wheel of 56 teeth keyed upon a countershaft.

On this countershaft is a pinion of 36 teeth and
this drives a spur wheel of 52 teeth, fastened to

the car axle. The velocity ratio, therefore, is as

I to 6.6, between the motor spindle and the driven

axle. The armature makes about 550 revolutions

when the car travels at the rate of seven and a

half miles an hour. The pinions are made of

hard gun metal, and they wear out in about a

month. I have seen a number of rejected pinions

the teeth of which were ground into the shape of

a fine wedge. The spur wheels are of cast steel

and they last about ten months when in contin-

uous service. I was surprised to see these ; and
what with the noise, the excessive weight and
other drawbacks, it made me more than ever

prejudiced against such a mode of mechanical
transmission on street cars. My views on this

point have, however, been somewhat modified

since I have been in this country. I had the

privilege of being invited to assist W. Wharton,

jr., of Philadelphia, in fitting up an electric street

car. There we used a set of spur gearing which
was supplied by the Sprague compan)-. In this

case the motor shaft, which runs at from 500 to

600 revolutions a minute, carries two steel pinions,

one at each end of the shaft, and these pinions

gear direct into two cast-iron spur wheels upon the

driving axle, without any intermediate wheels.

The motor is partly suspended on the axle and
partly on the body of the car. We have run

several hundred miles with this car under all

conditions of load, gradients, and weather, on
some of the roughest tracks in Philadelphia,

but up to this moment not a single hitch has

occurred. The gearing is practically noiseless,

it is efficient and strong, and I see comparatively

little indication of wear. The teeth are beauti-

fully shaped, therefore somewhat expensive, but

if they last long enough, and if they do not rat-

tle when partially worn, this expense can be ig-

nored. This car contains, besides its usual
weight, about 3,200 pounds of storage batteries

;

it has to mount grades of 5 per cent., and run on
curves of 35 and even 25 feet radius, which means
very hard work.

Friction Gear. There is something quite
fascinating in friction gear; it offers the advan-
tages of simplicity, noiselessness, and theoreti-

cally a high efficiency; but as regards certainty

of action and durability, it occupies a low position,

in the scale of appliances for the transmission of

p07/er. The late Professor Fleeming Jenkin de-
vised an apparatus a few years ago which he
called nest gearing, and of which great things

were expected, and indeed it was regarded as the
most perfect frictional gear ever invented.

Professor Jenkin arranged several rollers with-

in a ring; these rollers were in contact with a
central friction wheel which was attached to the

motor, and the outer ring was connected to the

driven object. It is well known that in a pair

of frictions wheels when running together, the

contact surfaces are exceedingly small, the pres-

sure must be great, and consequently there is a

rapid destruction of the said contact surfaces.

Now, by placing a number of rollers within a

ring, not only are the contacts multiplied, but
there is a perfectly balanced pressure upon all

the working parts. This kind of gearing, made
of the best materials and of the finest workman-
ship, has been applied to the telpher line at

Glynde. Its efficiency was tested and found to

be somewhere near 95 per cent. In the case

of telpher lines the motor and its attachments is

well out of reach, suspended on tall posts, there-

fore dust and dirt can be absolutely excluded.

The energy transmitted between the electric

motor and the driving wheels averaged only 1.5

horse-power, and yet with all these advantages
and the great care exercised in its construction

and use, this gearing refused to act after a com-
paratively short space of time. The experiments
were watched with intense interest by all who
made mechanical science their profession, and
especially by these who were seeking effective

means of transmitting motion from electricmotors.

After a number of exhaustive tests, apparent im-

provements and modifications, the inventors of

this nest gearing pronounced it a failure, and
finally resorted to chains and cog-wheels. This
fact, established after prolonged and most per-

sistent efforts on the part of a number of the

smartest mechanicians, should be a warning to all

the advocates of friction gear for street car pro-

pulsion.

Worm Gearing.— Dissatisfied with the re-

sults of my early experiments I resolved to give

worm gearing a trial. I collected all the data I

could find in text books and from the experience

of others. All the different authorities agreed
on one point, and that was the efficiency, or rather

the want of efficiency in worm gearing. Accord-
ing to various statements the loss with this mode
of transmission was put down at from 33 to 75
per cent. This seemed to me a terrible waste of

power ; I was then, as now, engaged in the prob-

lem of utilizing storage batteries for street car

propulsion. Storage batteries were at that time
in disrepute generally, and as for putting these

cumbersome things upon a car, the very idea of

it was ridiculed by conservative-minded men.
Certain would-be experts published their views

on this subject, and they endeavored to prove
mathematically that the battery could scarcely

hold sufficient energy to propel its own weight,

and that more than 50 per cent, of the power
given by the charging dynamos was lost in the

process of transformation. If they had known
at the time that I proposed to introduce another
energy-consuming apparatus in the form of worm
gearing they would have declared me a lunatic.

There were, however, quite a number of extenu-

ating circumstances which encouraged me to

pursue this question. I knew, from experience,

that the storage battery, if properly constructed

and used, could return more than seventj' per

cent, of the energy expended upon it ; I knew
also that a certain type of cell could propel sev-

eral times its own .weight at a speed greater than

that of a horse car.

With regard to worm gearing I found that this

method of transmission was used for hoists and
for actuating machine tools, and that in some
cases it had been working for twenty years with-
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out requiring any expensive repairs. During all

my researches I failed to discover any reliable

data on the construction and use of a worm
which had such a steep thread that the worm
wheel could cause it to revolve. I did not come
across any publication with figures to show the

efficiency of gearing where the worm shaft re-

volved at a very high velocity whilst transmitting

considerable power. Just at that time the valu-

able researches of Professor Thurston and Kim-
ball and Beauchamp Tower, on the subject

of friction and lubrication, were published, and

these revealed the fact that all the long estab-

lished laws on friction were entirely wrong. The
experiments of these scientists proves conclusive-

ly that the coefficient of friction varies with the

velocity, and that it decreases up to certain

limits, with an increase of speed between lubri-

cated surfaces.

Furthermore, it has been demonstrated that the

coefficient of friction between lubricated bearings

is not .1 or .2, as so frequently stated in text

books, but .003 and less, and that even with

moderately bad lubrication it amounted to only

.01. All these, and other considerations encour-

aged me in the belief that there is a fruitful field

for further investigation, and I designed a set of

worm gear of the following dimensions: Steel

worm, turned and polished, 6 inches in diameter,

6 inches long, treble thread of 2 inches pitch;

worm wheel of phosphor bronze, trimmed teeth,

iSi^ inches diameter, 3|- inch face, 24 teeth;

ratio of gear, 8 to i. The worm was fitted to

the spindle of an electric motor, and the worm
wheel attached to the axle of a street car, which
was supported on a frame with bearings to keep
the Avheels off the ground. When running empty,

with the worm out of gear, the motor took 6 am-
peres of current, and when put in gear, but with-

out any other load, 7.75 amperes were used to

drive the apparatus at the same speed. Prony
brakes were than applied to both the motor shaft

and the car axle, and the power was measured on
each at a given e. m. f. current and speed. The
efliciency of the gearing was calculated by divid-

ing the horse power given off on the axle by that

measured on the worm shaft, and we found that

the useful effect increased with the speed, viz.:

at 300 revolutions of ihe worm it gave So per

cent.; at 530 revolutions, Si.i per cent, at 676
revolutions, 85.1 per cent, and finally at 770
revolutions 87 per cent. These results were
then compared with the electrical energy supplied

to the motor in each experiment and they were
found to correspond very closely, after the usual

electrical losses in the motor itself were deducted.

The mechanical horse power was thus checked
by the electrical horse power, and at last I applied

the well-known formulse for the efficiency of

worm gear, which is given in every book on me-
chanical engineering.

I

—
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Where 9 is the angle of the worm thread,

IJ. the coefficient of friction,

r the radius of the worm, and
^ the angle of repose between metal and metal

J gives the efficiency of the pair.

If the coefficient of friction is taken at .015,

then the efficiency must be 87. 5 per cent.

By means of the above tests and the formukie

we can find the coefficient of friction for the vari-

ous speeds.

When this apparatus was attached to the car,

I found that it required less current to propel it

than it did previously with the chain gear, there-

fore I adopted worm gear ever since. Mr. Hol-
royd Smith tried it recentl)' on his cars, as

alreay stated, and he told the meeting of the

Society of Arts, in April last, that he "found it

the most effective mode of transmitting the power
from the motor spindle to the axle, taking all

points into consideration,"
With these remarks closes a short and incom-

plete chapter on gearing, There are other kinds
of gearing which I have not touched upon. I

cannot do better than to leave the subject in the
able hands of members present, who, I hope, will

supplement, criticise and amend the observations
herein set forth, and thereby add to the general
knowledge of one of the most important topics

of the day. We are continually advancing, every

hour marks a step forward in the direction of

success. The grand general principles of the

electrical transmission of energy are now well

understood, but there are yet many other ways of

adding to the sum of human knowledge, as for

example in following up the details of construc-

tion, every one of which will add in some measure

to the final triumph. Even by relating our mis-

takes and failures we serve a good purpose.
" There are," said Professor Sylvanus Thompson,
" half-forgotton observations, unconnected, unex-

plained, and often exceptional in character, every

one of which has a significance of its own—resi-

dual phenomena, every one of which is, to the

scientific man, of a value beyond price. He who
investigates them patiently may find the clue to

their meaning and reap a rich reward from them.

They are the finger-posts in the high road of

discovery."

—

(Concluded).

Formulae for Self-Regulating Dynamos.
In London Electrician Silvanus P. Thompson

makes some explanations in regard to the prac-

tical value of formula; given in his book " Dyna-
mo Electrical Machinery" which may help

readers in this country over stumbling places.

He says: "The question whether the mathe-

matical formula: given in my book for the con-

ditions necessary for the self-regulation of dyna-

mos are found to be in accord with the practice

of manufacturers, is readily answered. The for-

mula themselves are in general not; the practical

conclusions to which they lead are. For example,

the formulae number XXVII. for compounding- a

dynamo for constant potential is not verified in

practice. More series turns are required than

that formulas indicates, and the reason is simply

this: The assumption is frankly made at the

outset that the iron in the field-magnet cores is

never saturated, and that its magnetism is there-

fore always proportional to the number of ampere
turns exciting it, whereas in actual constant

potential machines the series coil is required to

come into use mo.st powerfully when the iron

cores are well on toward .saturation; hence, more
series turns are wanted than the theory indicates

But, on the other hand, the practical rule which
follows for ascertaining by experiment how many
series turns are actually wanted to give self-regu-

lation is constantly used by manufacturers of

dynamos. Again, the formulje for compounding
machines, to make them self-regulating for con-

stant currents, are not used, for the additional

reason that they would involve an enormous cost

for the immense number of turns of wire in the

shunt winding. In the expressions for self-regu-

lating motors the formulae are, however, again

good, because in the constant speed motor, run-

ning on constant potential mains, the maximum
power exerted by the series coils is called forth,

not when the field-magnets are most powerfully

excited and well saturated, but when they are

lea.st excited and furthest from saturation. There
will be something said on these points in my
forthcoming new edition."

A Cable Car's Mishap.

A dispatch from Cincinnati, dated October 2d,

says: "This evening a strand came loose in

the cable of the Walnut hill cable road and
wrapped around the grip of a car coming west on
Sixth street. The car was full of passengers,

and on it went like wild, overtaking another car

near Sixth and Main streets full of people. This
car it pushed along. Brakes were applied, and
the wheels were locked dead on both cars. On
they went, striking flames into the darkness,

passengers screaming, and hundreds of excited

persons following in the middle of the street. In

this way the runaway cars wheeled from Sixth

into Walnut street, and from Walnut into Fifth at

Fountain square, and, crashing eastward, they
struck a horse car going east near Sycamore street.

The latter street is ditched deeply where Fifth

crosses it, and at the crossing the horse car horses,

passengers, and all were piled in the ditch. At
the same time the runaway cars were thrown
from the track and stopped with a terrific wrench
to the cable—so violent, indeed, that every car

on the track clear up to Walnut hill was de-
railed. Thirty or forty people were bruised and
three or four hundred were badly scared."

CORRESPONDENCE.

Eastern Electrical News.

New York, Oct. 7.—The all-absorbing topic

of the day is, the final consummation of the sale

of the Baltimore & Ohio telegraph property to

the Western Union company. The result proves

what every experienced telegrapher has known to

be a fact, that the telegraph business, as con-

ducted by the late lamented, has been a contin-

ual drain on the resources of the railroad

company. A large volume of business has been
conducted at a loss; the public has been edu-

cated down to cheap rates, and the same routine

of street gossip, positive denials of amalgamation,

has ended just as was expected by all who have
witnessed previous experiments of a similar

character. It appears quite possible that there

will now follow a vigorous revival of various

government telegraph schemes. This will cer-

tainly be the case if there is any material advance
in rates, which, however, is not at all probable.

Experience has pointed out the most advan-
tageous policy, which is b)' no means the enforce-

ment of a high tariff, which not only restricts the

general use of the wires, but encourages the

formation of opposition companies. There is

the usual prediction of suffering among the

operators, but a very large proportion of ihem
will doubtless be provided for, and if those who
are left out will make a vigorous attempt to

secure a foothold in some of the more recently

developed branches of electrical industry, they

will find themselves eventually in much more
congenial and healthful occupations.

The Consolidated Railway Telegraph com-
pany gave an excursion to about two hundred
persons, Thursday, from New York to Easton,

Pa., over the Lehigh Valley railroad, which con-

nects with the Pennsylvania at Metuchen. The
party was composed chiefly of electrical men, the

occasion being the exhibition of the pra tical

working of the induction telegraph system on
the Lehigh Valley trains between Easton and
Perth Amboy junction, a distance of about sixty

miles. It has been in daily operation there for

several months, and its usefulness has been dem-
onstrated on various occasions. Numerous tele-

grams were transmitted to various points from
the moving train and replies received. The
exhaustion of the supply of champagne produced
an emergency, which proved the practical benefit

of the system on such an occasion at least, as a

telegram to Easton brought a fresh supply, which

was found awaiting the arrival of the train.

The Sea Shore electric railway was finally

opened for business at Asbury Park, N. J,, Sep-

tember 30th, The usual free trial trips were

offered the public on the first day, and the citi-

zens were highly gratified with the successful

completion of the road, which has been so seri-

ously delayed that they had begun to lose faith

in the practicability of an electric railway sys-

tem.

The Field motor is being run between the

hours of TO a.m. and 2 p.m., on the Thirty-fourth

street branch, when the weather is pleasant. It

is working satisfactorily, and inay be inspected

by all who are interested. The railroad people

have as yet made no official examination of it.

Professor George Forbes arrived from England
on the Servia this week. He visits this country

to exhibit his coulomb meter at the American
institute electrical exhibition, and also to read a

paper devoted to it, before the American Insti-

tute of Electrical Engineers, October nth. This

instrument registers the consumption of elec-

tricity with either continuous or alternate cur-

rents, and as he will give a practical demonstra-

tion of its use, the meeting will be of unusual

interest.

The electrical exhibition is not yet in complete

working order, as the motor companies were so

busy that they have had difiiculty in perfecting

their arrangements. There are plenty of novel-

ties to be seen, however, and the outlook for a suc-

cessful demonstration of the varietj' of uses to

which electricity is now applied, is very promis-

ing.

The Paterson, N. J., Electric Light conipany

has decided to undertake the establishment of an

incandescent system in that city. Provision will

be made for 3,000 lamps immediately. P.
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New York Notes.

New York, Oct. 8.—The annual exhibition of

the American Institute was opened a weelc ago
Wednesday with the usual ceremonies. The e.x-

exhibits at that time were in a very incomplete

state, and when you correspondent visited the

building the last of this week there was still a

large number of exhibits not arranged or even

unpacked. This was particularly noticeable in

the electrical department and so at present that

part of the exhibition is disappointing. About
one-third of the floor space is occupied by the

electrical exhibits, and the display of motors will

be especially interesting. At present none are in

readiness for display. The Sprague, the Daft

and the C. & C. motors are the principal ones

that are being placed in position. The Daft

people will operate an electric car on a track 300
feet long on side of the building. They have

also on exhibition one of the street cars made
for the Sea Shore electric railway at Asbury
Park. The incandescent lights for the building

are furnished by the Tucker Electric Manufac-
turing company, who use the Mather system.

The dynamo used is a 500 lamp machine and as

a dynamo in operation is still a novelty to most
people it attracted much attention. The Bell

Electric company furnish the arc lights. There
are about one hundred lamps for which four dy-

namos are used driven by one of the Ball auto-

matic engines. The Commercial Cable company
exhibit the Cuttriss cable recorder in operation

and near this is the space occupied by the Writ-

ing Telegraph company. As exhibited the writ-

ing telegraph works wonderfully well and if in

practical service it will do all that is claimed for

it, it will undoubtedly come into popular use.

The managers claim that it is a practical working
success in Pittsburgh and other places where in-

troduced. The Tropical American Telephone
company exhibit complete sets of telephone ap-

paratus used for the export business and also

some imported sets made for the South American
trade. The Washburn & Moen Manufacturing
company make a handsome display of their

make of iron and copper wire. There are small

exhibits of nearly all the different kinds of insu-

lated wires in the market. There is a large num-
ber of electro-medical batteries exhibited by
various makers and a few small displays of bells,

annunciators and telegraph instruments.

At the meeting of the Board of Electrical Con-
trol this week the construction company sub-

mitted a plan for the use of the subways by the

different companies,—the manner of making,
connections and the rate of rental. The matter

was referred to Park Benjamin for advice. A
plan was submitted for the building of subways
for the electric light companies who have con-

tracts with the city over streets where there are

no poles at present. This provoked considerable

discussion, in which Mr. Gibbens objected to

having any more poles put up in the city for any
purpose. The subway proposed was objected to

by the mayor on the ground that it would delay

the work of lighting that part of the cit)'. He
also said that in regard to the placing of the

wires in the proposed conduits the law declares

that a comprehensive system of subways must
be adopted, that the new one now proposed is

but a part of the piecemeal plan of construction

which has been going on. The proposed con-
duit is simply an ordinary pine wood box which
would rot in a short space of time. He thought
that the lighting companies had made their con-
tracts with the city with the idea that until sub-

ways were built along their lines they could put

up poles. Furthermore he was opposed to grant-

ing permits to dig up the streets for any tempo-
rary expedient in the way of subways. The peo-
ple of New York were already disgusted with

the condition of their streets and he would never
vote for the plan. He thought that under the

circumstances the subway should not be built and
that the poles should be put up for the present.

The motion, when put to a vote, was lost, the

mayor and Mr. Hess voting in the negative.

At last speculation is at an end and the Balti-

more and Ohio Telegraph company has passed
into the hands of the Western Union. By this

transaction 1,143 offices, 7,535 miles of poles and
54,972 miles of wire passes into the control of

the Western Union Telegraph company. The
price paid is said to be $5,000,000 in Western

Union stock with an annual rental of §60,000 to

be paid the Baltimore and Ohio Railroad for the
use of its railroad telegraph lines and offices.

The Baltimore and Ohio sale has caused talk

in Washington of extending the principle of the
inter-state commerce law to telegraph companies.
A considerable portion of the heavy volume of

government telegraphing to and from that city

has been transacted over the Baltimore and Ohio
wires. Now the United and Postal lines will be
the only competing lines to the Western Union,
so it is said that there will be a movement in the
next congress to establish some sort of govern-
ment control over the telegraph service.

Count Mitkiewicz is in the city and has been
interviewed regarding the report that the Chinese
government has repudiated its concessions to

him. He said that he had heard nothing to that

effect and declared that such a thing would be
impossible as the concessions were granted by
legislation and stand as laws in China. S.

Detroit's Budget,

Detroit, Oct. 10.—Last Monday evening Hi-
ram Corliss, superintendent of the tower lamp
tritamers, employed by the Brush company, dis-

covering that something was wrong with a lamp
on Woodward avenue, climbed a pole in front of

Wright, Kay & Co.'s jewelry store, and used a

pair of heavy pliers to fix the wire. While at

work, he was seen to suddenly drop face down-
ward on two of the wires, which sustained his

weight. A passer-by climbed the pole in an en-

deavor to rescue Corliss but was unable to do so.

Fully fifteen minutes elapsed before the injured

man could be brought to the ground. He was
still breathing, but before medical aid arrived life

was extinct. A singular feature of the accident

is that not a single bruise or mark could be found
on the body to indicate the manner in which
Corliss met death. Corliss was an old employe
of the company and had never met with any ac-

cident before. This accident would not have
occurred had he taken the precaution to use his

rubber gloves which he had in his pocket at the

time.

The aldermanic committee appointed to con-

sider the practicability of putting the electric

light wires underground met to day. City Coun-
sellor McGrath, ©n behalf of the city, presented

a long list of authorities to the effect that wher-
ever conduits had been tried they proved suc-

cessful, Chicago, Washington, Philadelphia,

being among the places cited. In rebuttal, Mr.
Leggett, president of the Brush company,
also introduced a large amount of evidence
to show that in no case where a sufficient-

ly long trial had been made, had the under-
ground system proved a success in arc lighting.

There was one perfect solution of the problem,
and that was the one suggested in Philadelphia,

to run under the street a tunnel five feet by eight

feet in size, absolutely waterproof, and train the

wires through it. But as five miles of such a

tunnel would cost $1,500,000, no such attempt
would be made here. The conclusion of the

seven experts appointed by the city and state of

New Yorjc to investigate the working of the con-

duit system in that city, was that, all in all, the

system was impracticable. A practical test had
been made in Detroit. The Thomson-Houston
company having had endless trouble with its

conduit wires, placed duplicate machines side by
side, and transmitted equal currents over wires

of the same length, one overhead and one under-
ground, to lamps of the same kind. Under these

equal conditions, the aerial line worked perfect-

ly; the one in the conduit, very badly. No con-
duit system yet applied had passed beyond the

experimental stage. If any was brought forward,

the practicability of which was demonstrable
the Brush company would willingly comply with

the law, as it is ready and willing. Such a de-

monstration, however, takes time, and the con-

duit and cable which worked reasonably well

when put down, might fail the next year. The
system in Chicago worked indifferently for a

year, then sagging, condensation, accumulated
gas and leakage rendered it useless, and every
mile was taken up and replaced with a different

one. Burn-outs averaged one a day, and ground-
ings were too frequent to keep track of. Mr.

Leggett in conclusion, urged that in view of all

the evidence adduced, the question should be re-

garded as settled until the application of the
conduit system had passed beyond the experi-
mental stage. After replies by the mayor and
city counselor, which were mainly oi pro bono
publico kind, the committee rose.

Mayor Chamberlain has again vetoed the elec-

tric light contract. The whole difficulty seems
to hinge on the underground question. At the
the last meeting of the council he returned the
resolution directing the controller to enter into

a contract with the Brush company without his

approval. He did this because the proposition

of the company, and the contract based upon it

involved the consent of the city to the breach of

one of its own ordinances— that of requiring
wires to be placed underground.
Judge Marston, counsel for the company, was

asked what would be done next. He replied:
" We will do nothing, the matter rests with the

council. If our wires are ordered underground,
down they go, but we will not be bound by any
three-years contract to furnish light under the
terms proposed. We will not sign the contract

prepared by the controller agreeing to put the

wires underground." All that can be done is to

re-advertise. C.

Omaha Gossip.

Omaha, Oct. 7.—The Omaha Illuminating
company are wiring several private residences in

this city for the United States system of incan-

descent lighting. The owners have no intention of

putting in their own power, but expect to see the

central station power extended at some future

day, or use storage batteries. It goes to show
what confidence the public place in the electric

light for residences.

The Thomson-Houston company will start the

incandescent part of their plant in about ten

days with 200 lights and have orders for about
as many more.
The Electric Light & Power company of

Council Bluffs will begin at once the erection of

towers for lighting the city similar to those used
in Detroit. Nearly all material needed is on the

ground, and the work will be pushed rapidly.

The city will be lighted entirely by electric light

and gasoline lamps, the present gas company,
whose high rates have brought about this state of

affairs, being ignored. A franchise to manufac-
ture gas was recently granted a new company of

Chicago parties, and if consolidation is avoided,

a lively competition will ensue. 'Ihe outcome
will be watched with a great deal of interest.

The Nebraska Telephone company, operating

the Council Bluffs exchange, has applied for an
injunction restraining the Electric Light Power
company of Council Bluffs from erecting its

poles and wires on Broadway, between and
among the telephone wires. It was intended to

string electric light wires on a portion of this

street, eight feet above the telephone wires, and
on another portion to string them parallel. From
such a condition of things the telephone com-
pany is protected in Omaha and other cities by
city ordinances, and it is seeking the same pro-

tection in this instance.

The Lincoln exchange of the Nebraska Tele-

phone company has been moved to more com-
modious quarters to accommodate their rapidly

increasing list of subscribers, who now number
over 400. A spring-jack and cord switch-board

of their own manufacture has been put in. It

has a capacity of 1,000 subscribers, and ihe old

net-work of wires leading from the central office

has been replaced with 4,000 feet of loo-wire

Patterson cable. The entire exchange has been
rebuilt with new lines strung on tall poles on all

prominent streets and present a handsome and
decidedly improved appearance. In a number
of cases property owners who objected to " the

erection of unsightly poles" near their premises,

interfered with the progress of the woik, by the

injunction plan— notably in one instance where
the lady of the house, and one prominently

known, planted herself in a partially dug hole,

and stood there some two hours 01 more defy-

ing the workmen, until a messenger was dis-

patched for and received an injunction. All

injunctions were dissolved, however, and am-
icably settled by compromise, reasonable conces-

sions being made by both property holders and
the company—the citizens appreciating the
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efforts and rendering the company assistance to

improve the service.

The agents of the Cushman telephone have

offered to build an exchange at Fairbury, Neb.,

and furnish instruments at a rental of feo per

year, but the citizens, learning of the probable

interference by the American Bell Telephone

company, for infringement, have so far refrained

from accepting the proposition.

The Midland Electric company, Omaha, have

moved into a larger and more convenient build-

ing, with a view of increasing their already pros-

perous business. They will be pleased to see

their friends at their new store, 1,213 Harney st.

W. W. Smith, general manager of the Missouri

& Kansas Telephone company, was visiting his

Omaha friends this week.

L. H. Ivorty, superintendent of the Union Pa-

cific Telegraph company, is visiting in St. Louis

this week. W.

From the Pacific Slope.
San Francisco, October i.—The Union Iron

Works, of San Francisco, are building another

steamer for the Canadian Pacific line. It will be

lighted by Edison lamps.

St. Helena, Cal., wants the electric. light.

The death of Captain William Short Symes, of

the West Indian & Panama Telegraph company
steamer, at St. Thomas, is recorded.

Four different companies holding as many
different franchises for running electric street

railways in Stockton, Cal, have had a meeting

to settle upon many points, such as crossings, on

which they might hereafter conflict.

Berkley, Cal, has ordered an electric light

plant similar to that in Alameda, including towers

and cranes. The Jenney company's system will

be used.

The promoters of the trans-city street railroad

at Oakland, Cal, propose to use the electric mo-
tor for propelling the cars. The city engineer is

now at work on the plans for a bridge across

Lake Merritt. The proposed bridge will be

1,200 feet long and will be built upon piers.

The Southern Pacific and Central Pacific rail-

road companies have contracted with the Ala-

meda City Electric Light company to light

eighteen stations on their roads. The Indian-

apolis Jenney system will be used.

In Cochin China some long spans of telegraph

wires are to be found, which far exceed any in

this country. Over the river Mekong there is a

span of 2,560 feet, strung from poles at each side

160 feet high. The wires are silicon-bronze, one
.04 inch and the other ,055 inch diameter. Over
a tributary to the river another similar construc-

tion is to be found. There is one span of 1,670

feet, and it is 114 feet above flood water. S.

Indianapolis Items.
Indianapolis, October 8.—Articles of associa-

tion of the Todd Transcontinental Telephone
company have been filed with the secretary of

state. The company's place of business is to be
•located in this city, where they propose to manu-
facture a telephone invented by Hubert L.Todd,
of Washington, D.C. The capital stock is placed

at $10,000,000. The directors are H. L. Todd,
Ashton Todd, of Newberg; Frank M. Trissall,

NoblesviUe, Ind.; Thomas B. Ward, Lafayette;

Charles W. Adams, Chicago; and E. J. Ellis,

Washington.
The suit filed by the attorney-general some

time ago, against the Central Union Telephone
company for back taxes and penalty, was dis-

missed last week. A compromise was effected,

the telephone company making the required re-

port and paying taxes for the past four years,

amounting to $1,641.
The sheriff from Logansport, Ind., arrested

Manager Dunseath, of the Lafayette telephone
exchange, and took him to Logansport, where
he was charged with exacting of subscribers

more than the legal rate for telephones. He
gave bonds and was allowed to return to Lafay-
ette. If this charge can be made to hold when
trial is had it will be rather a dangerous prece-

dent.

Manager D. T. Bacon, of the Baltimore and
Ohio Telegraph company at this place, has re-

signed and will re-enter railroad service. Chief-

operator Lehman has been promoted to the

managership, M.

Cincinnati Chat.

Cincinnati, Oct. 10.—Theaccident of last week
on the Walnut Hill cable road has brought out the

need of electric signals, to be used in case of any

trouble, so that the cable can be stopped and the

piling of four or five cars up together can be

avoided. The first plan suggested was to place

a number of boxes, similar to those used in the

district messenger service, at intervals along the

road, and divide the line into stations. This

would compel them to keep a boy on each car

and would be a continual expense, but the talent

of Cincinnati electrical inventors came to the

rescue of President Kerper, and he was besieged

by electricians with their various plans, some of

them very complicated^ The simplest will pro-

bably be chosen. It consists of one wire run-

ning through the tunnel, connections being

made from the grip, and in case of any accident

each gripman has the power to signal the in-

gineer at the driving station, and the whole line

will be at once under his control. It will un-

doubtedly save an enormous expense in way of

repairing cars.

The Betts street Furniture company, of this

city, have, by good work, pushed their business

until their special line of goods are sold in all

the large cities of the United States. They
have just closed a contract with The Queen City

Electric company for an electrtc light plant for

their factory. This contract was made after a

careful investigation of the merits of all the dif-

ferent dynamos in the city. M.

Personal Paragraphs.

The interests of the Brush company in the

south are being looked after by Secretary W. F.

Swift, who has located for the time in Atlanta,

Ga.

Vf. B. Roberts, general manager of the Goge-
bic Telephone & Electric company of Hurley,

Wis. was in town last week visiting friends.

H. A. Glasier, of the Jarvis Engineering
company, of Chicago had the misfortune to have
the little finger of his right hand crushed in the

door of a carriage a fortnight ago. Inflammation
set in and for some days it was feared that mor-
tification would ensue. Serious consequences
were averted, however, and now he is attending

to business again.

Telephone Stock Quotations.

Col. S. G. Lynch, broker, 146 La Salle street,

Chicago, furnishes the following quotations on
some of his specialties in telephone stocks:

Chicago 3S5 400
Central Union , 44 .45

Micliigan ' 72 73
Great Southern 2S 30
Colorado 18 20
Rocliy Mountain Bell 40 45
Cumberland 80 S5
Wisconsin 105 107
Bell of iVIo. -• 155 157
Iowa Union 25 27
Missouri & Kansas 6g 70

NEW ENTERPRISES.
C. E. Cooper, of Kansas City, Mo., will erect

a three-story residence to cost $7,000. It will be
provided with electric bells.

The Kansas City club is making preparations

to put up an elegant club house. The estimated

cost is $1 10,000. It will be three stories in height,

provided with electric appliances, heated by steam
and in all respects be a model club house. Dr.

Sinclair Street, Brunswick hotel, Kansas City,

Mo., is in charge of the building arrangements.
L. Bacon, of loio Holmes street, Kansas City,

Mo., will erect a handsome three-story residence

to cost $15,000. It will be equipped with the

latest electrical appliances.

The Peru Electric Light company, of Peru,

III, is in the market for the fittings for an electric

light plant consisting of a fifty arc light dynamo
and a thirty-light combined arc and incandescent
dynamo.
At Auburn, Ala., work will be begun at once

on the main building of the Agricultural and
Mechanical college. Bruce & Morgan, of At-
lanta, Ga., are the architects. W. L. Brown,
of Auburn, Ala., is in charge of the building ar-

rangements.

W. N. Phillips, of Galesburg, III, is about to

build a block of three stores, two stories in height.

The stores will be lighted by the electric light.

At the same place A. M. Craig will put up a

building to be used as a store. The electric light

will also be put in.

THE ELECTRIC MOTOR.
The three weeks' test of the Field electric

motor on the Thirty-fourth street branch of the

Third avenue elevated railroad, in New York,
ended on the 7th inst. The trial was successful.

Eleven miles of track for an electric street

railroad have been laid in Richmond, Va. The
steep grades and sharp curves make the con-
struction a complicated one.

October Sth the St. Catherines street railway

opened their six miles of road between that city

and Thorold to the public. It is run by elec-

tricity, on the Van Depoele system, and proved a

perfect success in every particular ; far exceed-

ing the expectations of the managers. The
electricity, which is generated by water power
at lock 12, Welland canal by a r,i6o horse-

power dynamo, is conducted by overhead copper
wires connecting with the cars by means of small

wheels which run along on the wires and thence

through a flexible conductor to the motor. The
company expect to have twelve motor cars on
within two weeks. The time of traveling be-

tween St. Catherines and Thorold has been re-

duced to twenty minutes. The cars are under
perfect control, being stopped and started with-

out any jerking motion, going around curves of

forty degrees and up grade of 7 per cent, without

the least difficulty.

THE ELECTRIC LIGHT.
The city of Lewiston, Me., is to be lighted by

electricity to the exclusion of gas. One hundred
arc lights of two thousand candle power each are

to be placed on the streets immediately. It is

thought this number will be doubled within the

coming year.

The city council of Parsons, Kansas, has con-

tracted to take ten arc lights of the local electric

light company and pay $96 each per annum.

Liberty, Mo., is now rejoicing in the electric

light.

The electric light has been placed in the works
of the Judson Iron works, of Oakland, Cal. The
works are running night and day.

The Parsons, Kansas, electric light plant is

now in operation. Originally the plant was de-

signed to furnish 35 lights, but before the S5'stem

was started, 33 of the lights had been subscribed

for. Steps have been taken to enlarge the plant.

F. A. Cloudman, of Kingston, N. Y., inventor

of the present system of ocean light-ship stations,

has received an invitation from the British gov-
ernment to try his hand at electric light buoys,

to be maintained at certain dangerous points on
the English coast.

The Peru Electric Light 61: Water Supply Co.,

Peru, III, is a recently incorporated company;
capital stock $8,000; incorporators: W. K. Hoag-
land, Theodore Wiberling and William E. Moore.

Council Grove, Kansas, is to be lighted by a

plant of the Thomson-Houston system. The
city pays for five lights at the rate of $100 per

annum for each light of 1,200 candle power.

The power for the plant will be furnished by the

water works company, and it is expected that

the system will be in operation by November ist.

The Merchants' hotel, of South Hutchinson,
Kansas, is to be lighted by electricity.

John W. Phillips, vice-president of the Kansas
City Electric Light company, while suffering

temporary aberration of the mind, committed
suicide by shooting himself in the head, Septem-
ber 30th. Suitable action was taken by the

board of directors, who spread upon their min-

utes a memorial recognizing in the death of

their late associate " the loss of an esteemed
friend and valuable officer, one who possessed

the entire confidence and highest regard of the

board, and whose good judgment, ability and
sterling integrity will make his place difficult

to fill"



October 15, 1S87 WESTERN ELECTRICIAN. 193

Minneapolis, Kan., is to have the electric

light.

A. P. Johnson, of Carthage, Mo., has pur-

chased a half interest in the electric light plant

at Girard, Kan.

With the proposed addition to the electric

light plant at McPherson, Kan., the capacity will

be 65 arc lights and 400 incandescent lights.

" How cheap are you going to furnish us elec-

tric light during the coming year ?
" asked Chair-

man Simpson, of the Cleveland city council

lighting committee, of Mr. Cook, of the Brush
company, at a recent meeting. " Cheaper than

it is furnished in any other city in the country
except Rochester, N. Y.," said Mr. Cook. " It

is furnished cheaply there because water power
is used. With that exception, electricity is fur-

nished in Cleveland cheaper than anywhere else

in the world."

The board of public affairs met as a committee
of the whole yesterday afternoon, says the Cin-

cinnati Enquirer of the 4th, to consider the ordi-

nances drawn up by the Edison Electric Light
company, and brought before the board for its

approval, granting the privilege to the company
to put in a plant and the exclusive use of the

streets to lay conduits for furnishing light and
power. The matter has been before the board
for many months, and was at last decided yester-

day afternoon. General Hickenlooper was pres-

ent to look after the interest of the gas company,
and offered suggestions and plans touching upon
the operation of an electric light plant. Com-
munications as to the cost and manner of con-
ducting plants were read from several companies,
and much discussion was indulged in relative to

the merits of electricity and gas. It was finally

decided, as the sense of the committee, that no
exclusive grant should be made to any one com-
pany to lay conduits or erect posts for their

especial use in furnishing electricity for power
or lighting, but that a uniform system should be
adopted whereby all companies that may make
application in good faith for such privilege may
enjoy the same advantage and share alike in the
distribution by a common system of conduits, to

be confined to the alleys of the city, except
where necessary to cross streets for connection.
This action of the board knocks out two other
ordinances and applications for exclusive con-
duit rights—one from the Haas Electric Light-
ing company, and another from H. H. Hoffman
and others.

THE TELEPHONE.
There is a telephone strike in progress in

Memphis, Tenn., occasioned by an increase in

rates on the part of the company. It is said that

over a thousand subscribers in that city have
ordered their telephones taken out.

The Nebraska Telephone company has com-
pleted direct telephone connections between
Nebraska City and Omaha by way of Platts-

mouth. In the spring the company will extend
this line to Auburn and the southern part of the
state. A line will also be put across the river

and join the Iowa company's line at East Ne-
braska City, giving direct telephone connection
with every important town in Iowa.

The Combination Telephone company, of Gir-
ard and Pittsburg, Kan., is a recently incorporated
company; capital stock $500; George W. Craw-
ford, president.

The Cushman telephone is to be put in use at

South Bend, Ind. In Michigan, lines are being
built from Lansing to Charlotte and from Lan-
sing to Corunna. Superior, Wis., is also to have
a Cushman exchange.

The telephone exchange in Wichita, Kan., was
to be removed to another building a block and a
half away and up to the fourth floor. The ex-
change numbers 350 subscribers and their wires
terminate in seven sections of switch-board.
Elaborate preparations were under way to cause
as little delay as possible to the subscribers, but
a. recent Saturday evening, when there was but
little business on the lines, Evan Gerrard, the
manager, and J. H. Flinn, the electrician, seized
the opportunity and moved the entire apparatus
of the exchange in just forty-two minutes. The
record is a good one, and it is doubtful whether
the time could be bettered.

A. J. Wittman pleaded guilty to forgery before

Judge Altgeld in Chicago, on the 6th, and was
sentenced to Joliet penitentiary for four years.

He was formerly confidential bookkeeper for the

Chicago Telephone company, and forged checks
to the amount of §18,000. Of this amount
§3,000 was recovered, making the net amount
of his stealings $15,000.

The German administration of telegraphs,

finding that the telephonic line between Berlin

and Hamburg suffers from too much traffic, has

reduced the duration of each conversation from
five to three minutes, the price remaining the

same.

A successful experiment was made at Bellevue
hospital, October 5th, with a telephone probe for

the location of a bullet. A man named Schroed-
er, who had received a bullet in his body a

couple of nights previously while attempting a
burglary, was the subject. A small steel plate was
placed on the man's leg. To one end of this was
attached an insulated wire connected with a tele-

phone receiver, which in turn was connected with

another wire, at the end of which was a probing-

needle. This needle was inserted in the wound,
and an electric current established. The needle

was pushed in through the wound until a slight

clicking sound, heard by the operating surgeon,
who held the receiver at his ear, notified him
that the current had been broken by the needle

touching the bullet sought for. Further probing
showed that the bullet had been correctly located

in Schroeder's liver. The probe used is an im-

provement on that of Professor Bell, with which it

was sought to locate the bullet in President Gar-
field's body, but which failed because, as Pro-

fessor Bell explained, it was too crudely con-

structed.

THE TELEGRAPH.
A successful exhibition of telegraphing to and

from a train on the Lehigh Valley road was given

October 6th. With the train going a mile a min-

ute messages were sent, news and stock quota-

tions were handled perfectly, and the conductor
was instructed as to the running of his train.

Bertie Kintner,- a bright messenger attached

to the Western Union office at Stroudsburg,

Penn., is only ten years old, yet he is a fair oper-

ator. George Jackson, of Rochester, N.Y., is

but twelve years of age, though from his stature

he would not be credited with having seen over

nine years. He is employed by the United
Lines, and very satisfactorily handles all business

that passes through his hands.

The cable steamer Britannia is at Tor Bay,

N. S., making ready to remove the two direct

cables from that point to Halifax, N. S. Halifax

is some ninety miles nearer New York. The
change will be a welcome one to the cable peo-

ple, as the stations are usually established at

some out of the way place. It is thought this

change will be the forerunner of others, and
hereafter new cables will be landed in cities in-

stead of desert spots. The Britannia has on
board new cable for the extension to Halifax.

The change also involves quite a saving to the

company.

The Federal Telephone company, of Montreal,

advertises a capital of $250,000, and that it is

about to establish a telephone exchange in that

city at the rates of $35 per annum for business

places, and $25 per annum for residences, guar-

anteeing a reduction of fifty per cent, in the pres-

ent telephone rates.

In the libel of the Sunset Telephone and Tele-

graph company against the ships Carl Frederick

and Enoch Talbot, Judge Hoffman has rendered

an interlocutory decree in the United States dis-

trict court at San Francisco, awarding judgment
for the libellant against the claimants of the

Enoch Talbot and dismissing the libel as to the

Carl Frederick. On the Sth of August, 1885,

these vessels, while riding at anchor in the bay,

collided, fouling their rigging, and while thus

entangled dragged their anchors across the com-
pany's cable, damaging it considerabi)'. The
ascertainment of the damage caused by the

Enoch Talbot has been referred to United States

Commissioner Hoffman.

The other day some one threw a wire bustle

over the wires of a telegraph line near Altoona,

and, as a local paper expresses it, " disconcerted
the wires so much that they refused to work."
A lineman had to be sent to remove the bustle
before the wires could be used. This useful ad-
junct to the feminine toilet certainly has a good
deal to bear. In the first place, it gets crushed
and battered out of shape in the street car, and
then it has to withstand the jibes of alleged wits,

and now, last of all, it stops the business of a
telegraph company, and consequently has to bear
all the hard words that are uttered under such
circumstances. Unquestionably, reformers in the
dress of women will use this incident as another
and most conclusive argument as to why the
bustle should go.

Miscellaneous Notes.
A French manufacturer has applied electricity

to the aid of weavers in a somewhat curious
manner. He has attached to each of his looms
an indicator which sounds when a thread breaks,
rendering unnecessary the eye-wearying watching
of the fast-moving threads.

The national fire record for September shows
an aggregate loss of $7,937,900, against $6,500,000
in September, 1886. The total for the first nine
months of the current year is $93,183,500, against

$83,400,000 for the corresponding period of
1886.

While Doyle Brown, of Talking Rock, Ga.,

was shoveling up chips, lightning struck the
handle of the shovel and split it in two. The
charge then divided and ran through both of

Brown's hands and arms and passed out at the
back of his neck, killing him. An old man
twenty feet away was knocked senseless.

The Niagara Light & Fuel company, of

Chicago, is a recently incorporated company;
capital stock, $1,000,000 ; incorporators, Edgar
L. Hance, Alfred E. Barr, and Samuel Kerr.

Mr. and Mrs. J. B. Collins of Jamestown, N.
Y., were reading in their sitting room the other
evening, when, after several preliminary sniffs,

Mr. Collins said that something was burning,
and at the same time saw smoke arising

from the carpet. Investigation showed that the

colored glass globe had been melted by the burn-
ing gas and was dripping down upon the carpet,

causing the smoke.

Business Mention.
Marshall Field & Co., of Chxago, have ordered

50 additional lights for their mammoth dry goods
house, increasing their plant from a capacity of
180 to 230 full arc lights of the Western Electric

system. This is the best lighted dry goods ware-
house in the city of Chicago.

The Golden Illuminating Co. of Golden, Col-
orado, has been incorporated, with a capital stock
of $20,000. A 400-light Edison incandescent
plant will be put in, also a loo-light long distance

incandescent system. The dynamos will be
driven by Ide engines.

A new use has been found for okonite tape.

Mr. Wetmore, agent for the company of that

name, found it was largely used by the girls in a
telephone exchange in Michigan for chewing
gum. They liked it particularly because " it

never wore out." Okonite receives many words
of praise for its other good qualities, but this

seems to be the first time that its durability and
elasticity have been subjected to so severe a test

as that of the well developed jaws of a telephone
exchange girl.

The Western Engineering company of Lin-
coln, Neb., are out with an announcement of

their organization and purposes in an exceed-
ingly neat and tasteful little pamphlet in the

highest style of the "art preservative. They are

prepared to install complete plants, including
steam and electrical machinery for arc and incan-

descent lighting, central station or isolated; and
for the transmission and distribution of power,
including the equipment of street railways. They
will also install electric motors and equip houses
and hotels with electrical appliances. J. G.
White is general manager of the company.

The Western Electric company of Chicago
will fit up the Grand Avenue hotel— a 300-room
house— at Kansas City, Mo., with hotel calls

and return calls and will wire the building for

incandescent lights.
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The Woodbury Engine company, Rochester,

N. Y., have issued a neat card illustrating their

automatic cut-off engine of medium speed. This

engine is made in four sizes: io"Xi5", i2"x
18", i4"X2i",and i6"X24". R. W. McCready,
of Chicago, has one of the i2"xi8"size. No
better engine is made.

The Archer Electric Manufacturing company,
of Wichita, Kan., has secured the contract for

the electric light plant at Lyons, Kan. The
plant will consist of 30 arc lights and 400 incan-

descent lights. The Fort Wayne Jenney system

will be used.

G. S. Ma.xwell, electrician of the Ohio Valley

Telephone company, writes from Loui.sville, Ky.,

to the Western Electric company, of Chicago

:

"Your make of cable leads them all. I put in

the last 20-wire cable j^ou sent us, and there are

working through it one line 42 miles long, one 60

miles, and thirteen from six to eight miles long,

all of them running side by side for six miles, and
yet there is absolutely no perceptible induction

on the extra wires in the cable, and no appreciable

increase over that on the lines when worked over

the same distance on the poles."

H. A. Glasier, western manager of the Jarvis

Engineering company, 81 Lake street, Chicago,

returned recently from a northwestern trip,

including St. Paul, Minneapolis, Appleton, Wis.,

Duluth, and Tower in the Iron Mountain range,

and brought back orders aggregating about

$6,000 for furnaces. The company is now set-

ting three boilers in the Nicollet house, Minne-
apolis ; building a chimney on the Jarvis plan

and setting four boilers for the Kalamazoo Paper
company at Kalamazoo, Mich., which makes the

third order for furnaces received from that com-
pany; setting four boilers at Austin, Tex , for the

water works company; two boilers at Harper,
Kan., for the water works company; four boilers

for one concern, and another boiler for another
concern in Cleveland.

During the month of September the Tiiomson-
Houston Electric company, Chicago, sold 493
arc lights and 2,550 incandescent lights. These
figures give a good idea of the extent of the busi-

ness of the Chicago office of the company.

An interesting and instructive exhibit at our
state fair is that of the Midland Electric com-
pany of Omaha, says the Nebraska Slaii^ Journal
of the i6th ult., which is quartered in the north-

east corner of the east wing of art hall. This
company is thoroughly established and has such
men of recognized financial ability and business
tact to conduct its management as J. J. Dickey,
president ; Israel Dovett, superintendent ; H. J-

Wells, secretary and general manager ; L. H.
Korty, treasurer, while the exhibit is under the
supervision of H. A. Kinney, an electrician of

years of experience in successfully displaying
the wonders of this invisible force. The princi-

pal business of the Midland Electric company is

putting up hotel annunciators. Among the hotels

they have recently furnished is the Bar-
ker house in Omaha, which contains 150
numbers ; the new large hotels at Norfolk and
Wymore each this state, and they are -placing
them in many of the Pullman palace cars, con-
necting each berth with the porter's room.
Their system of automatic gas lighting by elec-

tricity is very complete. By touching a button
the gas is ignited m any part of the house and
extinguished by the same means. Ex Mayor
C. C. Burr and others of this city are using this

system in their residences. The multiple
gas lighting process as operated by this

company is of the latest and most approved
method, by which any number of burners
can be lighted at once. An extensive and com-
plete system has recently been put in the new
Grand opera house in Omaha, in which about
200 burners are lighted instantly. In their
burglar alarm system the annunciator is

placed in the sleeping room, with concealed
wires connecting it with the doors and windows
so perfectly that if any of them is disturbed it

will give the alarm and indicate in what portion
of the building it occurs. This enterprising
company has a system termed " the watchman
detector," with which it has furnished the Wood-
man Linseed Oil company of Omaha. The
clock or register is placed in the office and con-
nects with boxes or stations in the different

departments of the mill, which the watchman is

required to touch on going his rounds, and
which registers in the office his visits to the va-

rious rooms, being a check on his faithfulness.

Foree Bain of 95-97 Indiana street, Chicago,

has taken orders within two weeks for eight

electric light plants ; six of these are for use in

Chicago and two outside of the city. Seven of

the dynamos are for arc lighting, ranging from

five to ten lights each and the eighth is a thirty

light incandescent dynamo.

The electric light system at Mt. Vernon, 111,

was put in operation the 14th ult. for the first

time. The plant is owned by the Mt. Vernon
Electric Light compan)', an incorporated stock

concern, of which Allan C. Tanner is the presi-

dent. It consists of an Excelsior twenty-five arc

light dynamo and fixtures. The lamps are sus-

pended from forty foot poles set at the intersec-

tion of the principal streets. The power is furn-

ished by a forty-five horse-power automatic

Westinghouse engine. The company desired to

get the plant in operation the night of September
14th inasmuch as a soldier's reunion was to be
held there Extraordinary efforts were put

forth by C. L. Coombs erecting engineer and
agent of Fairbanks & Co. of St. Louis and C. J.

Reilly electrician of the Excelsior company and
their efforts were crowned with success. Not-
withstanding the rapidity with which the work
was done there was not the slightest flicker in

the lamps.; After the trial a number of contracts

were made with business men for incandescent

lights and a second dynamo will be put in oper-

ation at once.

The United States Electric Lighting compan)',

through C. C. Warren manager of the Western
department, 216 La Salle street, Chicago, 111,

sold 2,850 lights the second week of September.

The Edison Electric Light company of New
York has issued the following circular letter to

its local companies ;
" For some time past we

have been negotiating with the Electrical Accum-
ulator company with a view to securing for our
licensees and isolated customers upon suitable

terms the advantages of a good storage battery.

There is no doubt that such will under many
conditions prove an important economic acquisi-

tion to an electric plant. We have adopted the

battery of the Electrical .Accumulator company
for recommendation to our licensees only after

it has been subjected to exhaustive trial and
proven to be of practical and commercial utility

in electric lighting. Our company has no inter-

est whatever in the Accumulator company and
does not derive any benefit or profit directly or
indirectly from the sale of these batteries. We are
prompted to make this arrangement solely in the

interest of our licensees and isolated customers
whom we desire to become possessed of any and
all improvements that may from time to time be
demonstrated to possess practical utility. While
it is entirely optional with your company to enter

into a similar agreement for the introduction of

these batteries in your territory we desire to im-

press upon you the practical importance of so

doing, and to say that as shareholders in your
company we desire it. Our experience and over-

sight, covering a wider range than your own, jus-

tifies us in claiming your careful consideration of

our judgment in this and kindred matters, and
we hope to be apprised promptly bj' you of your,

willingness to accept the agreement as it stands,

believing as we do that your best interests are

therein carefully guarded and conserved."

Electrical Patents.
Issued, Tuesday, October 4th, iSSy.

370,794. Dynamo-Electric Machine. Wilhelm Lahmeyer,
Aachen, Prussia, Germany.

370,801. Electric Gas-Lighter. John J. McGowen,
Ithaca, N. Y.

370,831. Electric Signaling Apparatus. Jacob P. Tirrell,

Iloston, Mass.

370,847. Resonant Attachment for Telephones. Edward
A. Balloch, Washington, D. C.

370,851. Fire-da, i,p Annunciator. August Berghausen,
Elberfeld, Germany.

370,885. Fire-alarm and Police Telegraph System. Alex-
ander M. Neeper, Pittsburgh, Pa.

370,894. Electric Car-brake. Wilh'am M. Schlesinger,
Philadelphia, Pa.

370,898. Telegraph-Receiver. Charles Selden, Baltimore,
Md. A system of duplex telegraphy in which two in-

dependent receivers are actuated, one by a succession
of long waves and the other by a succession of short
waves.

370,932. Electric Alarm-clock. Edward J. Colby, Chi-
cago, 111.

370.955. Subterranean Electric Line System. George
W. LeVin, Chicago, 111. The invention relates to a

system of underground wiring and distribution of

wires. EcoTiomy of space in manholes and conveni-
ent handling of cables are the leading advantages
claimed. A pulley to aid in drawing in the cables is

anchored at the bottom of the manholes when desired.

370,978. Printing-telegraph. Robert J. Sheehy, New
York, N. Y.
The type wheels are driven by a motor instead of

springs. Two line wires are used.

370,992. (l) Process of Treating Electric-light Filaments.

370,993. (2) Incandescent Electric Lamp. 370,994.

(3) Process of Evacuating Globes for Incandescent
Electric Lamps. 370,995. (4) Process of Manufac-
turing Filaments for Incandescent Electric Lamps.
370,996. {5) Process of Evacuating Globes for In-
candescent Electric Lamps. 370,997. (6) Method of

Evacuating Incandescent Electric Lamps. 370,998.

(7) Process of Forming Filaments for Incandescent
Electric Lamps. 370,999. (8) Manufacture of In-

candescent Electric Lamps. 371,000. (9) Process of

Bending Filaments for Incandescent Electric Lamps.
371,001. (10) Process of Treating Filaments for In-

candescent Electric Lamps. 371,002. (11) Process

of Treating Filaments for Incandescent Electric

Lamps. 371,003. (12) Incandescent Electric Lamp.
Edward P. Thompson. Elizabeth, N. J.

(l.) The carbon filaments are given a permanent
set by heating them by an electric current until they

break.

(2.) A current of great quantity but low electromo-
tive force, is sent across a bridge piece, connecting the

leading-in wires, while the globe is being exhausted.

The current is gradually increased until the bridge is

fused at a central nick or point of high resistance.

The leading-in wires are thus deprived of accluded
oxygen.

(3.) After the globes are exhausted as far as. pos-
sible, in the usual way, they are charged with an atten-

uated compound of gases, which will combine with

each other under certain conditions. This mixture is

then pumped out as far as possible, when the remnant
of the compound is caused to combine chemically.

This compound is then absorbed by some suitable

chemical substance.

(4.) The filament is placed straight and under ten-

sion in an atmosphere of hydro-carborn, and heated
by current until it is carbonized, w^hen it is caused to

break at a predetermined point by over-heating at that

particular point. The filament is then bent and
heated, after which it is mounted in the lamp, being
provided, however, with three leading-in wires, instead

of two as heretofore. At one terminal is formed a

point of liigh resistance, at which point the filament is

broken after the evacuation has been effected.

(5.) Series of chambers are provided in which ex-

plosions may be caused, one at a time, during the oper-

ation of the vacuum pump. The explosion chambers
are cut off from the main, exhaust-tube by wire gauze
partitions. Mercury in the vacuum pump prevents

the globes from exploding, which itselt receives and
yields to the concussion.

The mercury having yielded additional mercury
flows behind the atmosphere which is displaced, and
this is carried off by the pump.

(6.) Disruptive discharges of electricity are caused

within the evacuating chamber during the operation

of the pump. The atmosphere being thus displaced,

more is carried off by the pump than would other-

wise be possible.

(7.) Carbon is deposited on the original filaments

by heating the original filament when surrounded by
hydro-carbon vapor. Sulphur vapor is then substituted

for the hydro-carbon vapor, and the sulphur attacks

the original filament. The process is repeated until

substantially all the original filament is removed, the

resultant filament being essentially the deposited car-

bon.

(8.) The filament after being formed is bound to-

gether, for insertion in the globe, after which the liga-

ture is fused, thus permitting the filament to expand.

{9.) One end of the filament to be bent, is supported

in a fixed clamp, the other end in a clamp moving in

the arc of a circle. The movable clamp carries one end

of the filament towards the fixed clamp, while the fila-

ment is incandescent. Gas of hydro-carbon mav be

furnished to the filament while being fie.xed. By send-

ing increased current through the carbon at any point

of its flexure, it may be broken to produce a perman-

ent set of the molecules.

{10. ) The invention consists in removing the loose

particles by causing a static electrical discharge to

take place from the filament before it is inserted in the

lamp and treating the filament with hydro-carbon.

(II.) The carbon filaments are dipped in hydro-car-

bon liquid to remove the oxvgen from the filaments:

the filaments are then dried and surrounded by an at-

mosphere of hydrogen.

(12.) A small section of the filament is constructed

so that it may be included in a separate circuit, or in

different secondary circuits derived from converters

independently of the remaining portion of the fila-

ment at will. When only a small illumination is de-

sired, this small section only may be employed.

371,111. Condi'it for Electrical Distribution. Thomas
Wallace, New York, N. Y^.

371,121. Thermostat. William H.H. Barton, Efockton,

Mass. The thermostat indicates the temperature on

a scale, and may be set to give warning at a distance.

371,147. Railway signal. Peter Milroy. Jerauld County.

Dakota.
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Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

Automatic Engines
BOILERS, ETC.

Complete Power Plants Furnished
and Erected.

Sekd for Catalogl'e.

Garboq^

Jlie pat^kep-I^u^^ell [T\\n\n^ and [T\^. Qo,

ST. LOUIS,

MO.

paraday |]arbon Company,

CAPACITY, 1,000,000 CARBONS MONTHLY.

PITTSBURGH, PA.

il. T. Greene, Pi'esident. Geo. A. JIcKinloce, Treasu7'er. " 'War. H. McKinlock, Secretary.

WESTERN AGENTS^
xON/>

COMPANY.
TRADE MARK.

Electric Lielit, Telephone lirT^T^G A IffT^ ^ A TJT T7C ^'^^ Aerial, Sutjmarinc and
and Telegraph W XXVJjO All 1/ VADJjJCiO Underground usea.

38 &L 40 La Salle Street, Chicago.

Mcintosh GalYanic and Faradic Battery Company,
NOS. 300, 302, 304 & 306 DEARBORN ST., CHICAGO, ILL.,

MANUFACTURERS OF

GAI.VANIC BATTERIES, FAKADIC BATTERIES,
COMBINED GALVANIC AND FARADIC BATTERIES,

STATIC MACHINES, ELECTRIC MOTOR for Static Macliines,
Dental Eugines, Small Lathes, etc.

MILLIAMPERE METER. MEDICAL DYNAMO, ELECTRIC BATH APPARATUS,
and EVERY VAHIETY OF ELECTRICAL INSTRUMENT employed in treating disease.

J The Mcintosh Combined Galvanic and Faradic Batteries have been adopted by the U S. Government for its HospifaU.

HIGHEST AWARD AT THE NEW ORLEANS EXPOSITION.

Send for Catalogue, and mention tliis paper. EXPEKIMENTAl ELECTEIOAE APPAEATTIS MADE TO ORDER.

E. H. JOHNSON, Pres. F. J. SPRAGUE, Vice-Pres. and Gen'l Manager. A. S. BEVIS, Secy, and Treas. H. MoL. HARDING, Gen'I Agent.

SPRAGUE ELECTRIC RAILWAY AND MOTOR CO.
Factory, 510 West 30th Street, NEW YORK.

THE SPRAGUE MOTOR IN THE LEAD IN POWER DISTRIBUTION

OFFICES:

NEW YORK, 16 i\i 18 Broail St.

BOSTON, 'i'i Oliver Street.

NEW ORLEANS, 20 Caronflelet St.

DETROIT, 133 Jefferson ATeine.

OFFICES:

CHICA&O, 185 Dearliorii Street.

ST. LOUIS, m Locust Street.

PHILADELPHIA, 119 Sontli dtl St.

CLEMAND, 0., 117 Piiiilic Spare.

TOPEKA, 700 Kansas Ave.

SPEAOUE AUTOMATIC UOTOE.-IB Horse Power. 200 Volts. Efflciency. 91 per cent.

FIRST REDUCTION IN PRICE OF MOTORS.
Owing to the large number of our sales, and the invention of new machinery and improve:l methods of manufacture, we have decided to make

LARGE REDUCTIONS in the price of many of our motors. For e.xample, the price of our 15 h. p. automatic machine will be $200 less than the old rates; and a cor-

responding reduction ou most of the other sizes.

Not only do we make these concessions in the price of the motors, but we also are cmtinually adding mechanical improvements with the determmation that the Sprague
Motors .shall excel, not only in electrical construction, but also be absolutely perfect in the smallest mechanical details.

We have thus resolved to place the prices of our motors so low that every mechanic can afEord to own a Sprague Motor.
The present price of a Sprague Motor, placed in position, is less than one-half that of a good gas engine thus installed; and for actual guaranteed horse-power, the

Sprague Motor costs only one third.

NO MOTOR is so reliable for every day work under the exacting conditions of varied_uidustries as theSPRAGUE.

EFFICIENT, ItELiIABLE, SAFE.
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THE ELECTRICAL CONSTRUCTION CO.

171 Kandolph Stbkkt, CniCAGO, 111.

G. A. SARTEIt, Manager.

George P. Barton,

-^^^^..^^...^^{^XXJ Offi(;e ::::::::::::

Rooms 68 and 69 TEMPLE COURT,

225 DEARBORN STREET, CHICAGO.

Patent and Trade-mark Cases.

FR4KKLiN S. CARTER. CHAS. M. WILKINS. E. WARD WILKINS.

Partrick & Carter,

Eleci^piGal Supplies

ESTABLISHED
1867.

For the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, Etc.

No. 114 South Second Street, Philadelphia, Pa.
60LE PKOPRIETOrS OF THE

PATENT NEEDLE ANNUNCIATORS AND BURGLAR ALARMS,
Batteries, Electric Bells. Push Buttons, "Wire, etc. Electric Bell Hangers' Supplies, Electro-Platers' Supplies, Electro-Medical Machines, Experimental Apparatus, Electrical NoTelties, etc., etc. Send for Catalogues

and get prices before- purchasing.

Electric Light Repairing, General Machine Job-Work, Pattern Making, Etc., Etc-

ELECTRICAL AND MECHANICAL ENGINEER. ^'a^i^S^ISturer.
OfHce and Works: 95 and 97 INDIANA ST., CHICAGO.

GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALER IN EXPLOITER OF

Electrical Securities. Electrical Inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET, CHICAGO, ILL.

INCA^DESCEIVT LAMPS, irom 10 to 100 Caudle Power.
DYNAMO MACHINES of Improved Construction.

Proposals for Eatltnates furnished for Complete Installations of Incandescent

Plants upon appllcatton to

P. 0. BOX 3068, BOSTON, MASS.
FACTORY AT CAM BRI DGEPORT, MASS.

HAlAll

>st-P

*TP^ M m

§y[®Gpiop to all

ohl^en'^.

32 i^ 34

NEW YORK.

THE FIFTEENTH ANNUAL

iilter-State Industrial Exposition
OF CHICAGO NOW OPEN.

Admission for Adults, 25 cents. Children, 15 cents.

From S a. m. to 1 O p. m. every day except Sunday.

Tlie building Is full to Its utmost capacity with the latest and best products of science, Industry and art,

both domestic and foreign, representing almost every department of human activity. As to " novelties," It

Is believed that scarcely a single article on exhibition has ever been displayed on any other similar occasion
here or ulsewlicre, the only e.\ceptlon being the casts from antique sculpture In the Art Gallery. The acces-
sories of music. Illumination, decoration, restaurant, etc., are upon the most liberal and effective scale. All
railway and transportation lines give reduced rates to visitors.

Sawyer -Man Electric Co.
LICENSED IJY AND SUCCEEDING TO THE COJIMEKCIAL RDSINESS OF TUE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATENTS.

GENERAL OFFICES:

MDTOAL LIFE BLDg,

32 NASSAU ST.,

NEW YORK

Plans and Estimates Fnrnlshed
for all kinds of Incandes-

cent Lighting.

Philadelphia Office:

No, 308 lALNDT ST.

BOSTON OFFICE;

No, 33 FEDERAL 2T.

Estimates Euruished for the
Thomson-Houston System

of Arc Lighting.

The DYNAMO of this Company is AUTOMATIC In Its regulation, and will maintain a UNIFORM
LIGHT, with ALL or ANY PORTION of tlie lights in Circuit. Our LAMP will NOT BLACKEN and

will MAINTAIN Its CANDLE POWER during Its Guaranteed Life.

CHAS. A. CHKEVER, Pres. WILLARD JL. CANDEE, Treas.

The Okonite Company,

>lON/^

ThAD MAhK

Manufacturers of

gleetpje Ifi^l2t, ^elepl^one and ^eleSpgvpl^

WIRES AND CABLES
FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
Wo particularly desire that a trial should be given our wire by all parties contemplating Underground,

Aerial or Submarine service as we are convinced that It is the safest wire for the purposes known, and we
can. without hesitation, refer to parties who are now using It. "We arc also manufacturers of tlie celebrated
OKONTTE TAPE, the oest Insulated Compound for making Joints In the market. Estimates and
quotations furnished upon application.

Chicago Branch. 33 & 40 LA SALLE STREET, Chicago, III.

Minnesota Branch, MINNEAPOLIS ELECTRIC CO., Minneapolis, Minn.

Nebraska Branch, MIDLAND ELECTRIC CO., Omaha, Neb.
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J B. YOUNG.
PRICIDENT AND TREAS

B. K JAMISON,
VICC-PRESIOFNT.

Solar Carboii & Mfe« C©,

nth End [ma

Sireels,

PITTSBURGH,

PENN.

WELL SELECTED

AND GOOD

artons

MADE FROM NATURAL GAS. PROCESS PATENTED.

Western Office, Room 45, 187 La Salle Street, Chicago.

SPECIAL DISCOUNTS ON LARGE ORDERS.

Telsgraph, T^lephons snd Electric [ight Supplies.

ANNUHCIATORS, BURGLAR ALARMS, ELECTRIC BELLS,

BATTERIES AMD BATTER r SUPPLIES.

Repair Work done and Special Manufacturing attended to.

Skilled Workmen in all Departments.

ea"ALL APPARATUS WARRANTED AND SATISFACTION GUARANTEED.

MAGNETO BELLS, ETC., ETC.

F(ailu;ay J<^l(^(5rapl7 5^PP'y Qpmpapy,

l\lo. 211 and 213 Randolph Street, CHICAGO.

CORRESPONDRXCE SOLICITED.

PAYNE AUTOMATIC ENGINE.
B. W. PAYNE & SONS, Manufacturers, Elmira, New York.

BUILDERS OF

Single Yalvs and Corliss Valve

ENGINES.

SELF CONTAINED AND SINGLE CRANK

ENGINES

Sjeciallj Adapted for Electric MH

WESTERN DEPARTMENT:

No. 10 S. Canal St.

CHICAGO.

H. S. WALKER, manager.

TELEPHONE 4024.

The Globe Electric Comp'y,

^
Wholesale Manufacturers of Every Description

of Apparatus for

TELEPHONE COMPANIES,
\ Switch-Boards, Switches,

Annunciators andlBell Supplies a Specialty.

||i!Hli;BI!,ii^S
IP' GLOBE CLECTBItCOMPY.'

\

hmmmmmmmm

I

\

The Elch Hon^e and ColeSr:ii Annunciatirs

Which are of the Best iralerlal and 'Workman-
Blilp, are Perfect in Action, Simple In Construc-
tion, Elegant In Design, and Low in Cost. In
addition they possess many other Important ad-

vantages wliicli are wanting In other AQnuncIa-
tors.

4 Indlcarors*-.

!iiMiii«pil

3

...$12 00 40 Indicators. S 74 00

... 16 00 50 92 00

... 20 00 60 106 00

... 24 00 70 121 00

... 29 00 80 132 00

... 36 00 90 145 00

... 44 00 100 155 00

... 57 00

With Alarm $3.00 Extra. Subject—

THE GLOBE ELECTRIG EOMPANY,
.CLEVELAND, OHIO, U.S.A.

is tanned on the surfaces
only; the

11111101 li 14WMm.
Send for Our Valuable Book for Engineers and Belt Users. Free.""

Agents in all Cities. Send for Trial Belt.

OurBelts are tlie strongest, most even and perfect Electric Belts made.

ST. XiOXTIS, 3VIO.

Send for Catalogue E.

JIUU CUUTCH WORKS,

I
CLEVELAND, OHIO.

Tlie Standard Open-Circuit Batteries of the World.

GONDA and DISQUE,

TI18 Only Genuine Leclanche Batteries

Are those which bear this

LABEL and the Trade-Mark, GO>''D,4..

DO NOT BE IJIPOSED UPON BY IMITATIONS.

If dealers liave not the Genuine Battery,
send direct to us for Price-List.

^ THE LECLANCHE BATTERY CO.

GOKDA (FORM^Ri.Y PRISMA CELL. COMPLETE. 149 West Eighteenth street, New York.

TR HE

COMA. ,„T
KlftCiE '^ Jin®

CENUINE DI <iLh CLLL CUMPLETE

Tlie Porous Cell also bears Label
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i). A, DAyGLER. Pi-es- J. B. CHOUSE, Vics-Fres. W. n. BOULTOX, Siqit. n. A. TREMAISE, AssI Siqit. C. E. FEES€E, Sec. W. G. SMITH. Treas.

The Standard Carbon Company,
Successors to THE BOULTON, CLEVELAND & CRYSTAL CARBON COMPANIES,

ASD MANtJFACTUKERS OF THE ABOVE

#==Qelebrated Bra9d5 of Qarbop poi9t5 apd Battery /T\aterial.==^#

CAPACITY, 100,000 DAILY.

This is not a combination, but a consolidation of the best skill and talent ia the carbon business, for the purpose of producing the best possible carbon at the lowest

practical price.

We have the largest capacity, the-best skill, and make the best carbon in the woild, and manufacture carbons for every system of arc lighting in the world. Prices and
discounts furnished on application.

STANDARD CARBON COMPANY, Cleveland, Ohio, U. S. A.

GILES JLlSTXI-lMAG-lSrEXIC SHIELID EOR 'yyAXCHES.
Office of Van Depoele Electric M'fg. Co

Chicago, Feb. 16, 1886.

Anti-Magnetic Shield & Watch Case Co
Gentlemen : — Your Anti-Magnetic

Shield for watches cannot be over-esti

mated. It is now very near eight months
that I have worn my watch, and to- da}
it is (without correcting time) about one
minute slow. Considering the fact that

I am every day near dynamo electnc

machines in our regular business, the

test could not be harder. I could nevti

have believed it before that protection

was so complete. In this age of elec

tricity, not only electricians, but ever^

one who needs the correct time, should
Lave the Anti-Magnetic Shield. A good
deal of practical utility, as well as pleas

ure, can be derived from a good time
keeper. At present, I look upon a watch
without a shield as a thing incomplete
and so it is. Very Respectfully,

CHAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M. Co

'
' * * * I have no hesitation in saying

that I believe the shield would perfectly
protect the watch against any magnetic
influence to which it is likely to be ex-
posed by being worn in the vicinity of a
dynamo machine.

The plan you have adopted of plac-

ing the watch movement inside a closed
box of this magnetic material, is based
on true scientific principles, and is the
only plan I know that could succeed.

WM. A. ANTHONY,
Prof. Phs. Dept., Cornell University.

The application of Anti-Magnetic
Shields to pocket time- pieces promises to

be of very great importance to horologists
and watchmakers ; it will render opera-
tive and line adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of
their susceptibility to the all-pervading
magnetic influence.

AMERICAN WATCH CO.,
Waltham, Mass.

Sure protection from all Electrical and Magnetic dii)Uiibnuce=!

Send far descriptive circular. GILES BROS. &. CO., 103 State Street, CHICAGO,

NEW * YORK • SAFETY » STEAM • POWER • CO.
BUILBEBS OF HIGH GKADi: SELF-CONTAINKD

AUTOMATIC

Qjt - Off E;^9(5i9es,

BPECIALLY ADAPTED FOB RUNNING

IlECTRIC « llGHTS

And other duty requiring close

. regulation of speed.

ADVANTAGES

:

Great strength without excessive weight,

Small space required.

Simplicity of construction.

Accessibility of all parts.

ESTIMATES CHEERFULLY FURNISHED.

Western Ofl3ce and Warerooms"

64 & 66 i. iApi/lL ix..

CHICAGO, ILLS.

WM. A. HAMMETT, Mgr.

Tl^e U/oodbury

AUTOMATIC

Cut-Off High Speed

ei|Gii|e.

-MANUPACTUEED BT-

^OODBUI^Y eKGINB

(Company.

M
111

)
[luiuL-

^
^m

ALSO BUILDEKS OF

piaiQ 5lide Ualue
AXD

DoiMe Valve Meflimii Speea

AUTOMATIC

Qut-Off E^9(5i9<?s

;

AKD

TUBULAR BOILERS.

Address the Manufacturers at ''

652 Mill Street. ROCHESTER, H. Y.
,
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I^e W^n Pepoele Eleetpie Mivno faetc pin-? 60.
OF CHICAGO, ILL., U. S. A.

Owners of the Patents and Inventions

of CHAS. J. VAN DEPOELE
— roB

^I^etrie

I^ailu/ay

/Apparatus,
Electric Arc Light Dynamos and
Lamps.

Constant Speed Stationary Electric

Motors, Etc.

Our Arc Electric Light unequalled.

The only perfect Double Lamp.
Thousands in use. Guaranteed
equal to any in every respect.

VAN DEPOELE

^l^(;tri(;

I^ailu7ay5
ARE IN OPERATION AT

Appleton, Wis., Scranton, Pa.,

Montgomery, Ala., Detroit and

Port Huron, Mich., Windsor, Ont.,

Binghamton, N. Y., and Lima, O.,

and are being constructed at An-
sonia, Ct., Brooklyn, N. Y., and St.

Catharines, Ont., Omaha, Neb., and

Dayton, Ohio.

— Estimales and Catalogues sent on
Application.

and are daily growing in Popularity. W^rite for Illustrated

ue.

-ADDRESS-

VAN DEPOELE ELECTRIC MANUFACTURING CO,
5,17, I9&21 NORTH CLINTON STREET,

lilBW YORK OFFICE: Rooms 220, 221 4 222, No. 45 BROADWAY. CHICAGO, ILL., U. S. A.

GEO D. ALUEN, Genl Mgr.. WM. HOCHHAUSEN, Supt and Electrician,

Excelsior * Electric * Company,
9 Dey Street, New York. Factory, 204 to 216 Willoughby Street, Brooklyn, N. Y.

1.

Cxcelsior Electric [Ight

TO THE FRONT

By reason of its new Automatic Keg-ulator that does not depend

on merely shifting the brushes, but cuts out a portion of the field

magnets as each light is turned off, saving the power in proportion

to number lights burning down to one light.

Dynamo is the simplest of all makes and requires no attention

except to keep it clean. The lamps are ornamental, can be used in

connection with any system from seven to fifteen" amperes without

change of magnets.

The first and only sj'stem where Incandescent lights are success-

fully running off Arc Light Circuits.

Twenty five dollars will repair our dynamo in places that cost

seven hundred dollars on other systems.

Our system is original, and not copied after foreign obsolete

patterns.

Our prices are reasonable.

The only system that has local companies paying 40 per cent,

and above on its capital stock.

We take the contract wherever we bid.

Ad(iress

F* W. EORNE^ Western Manager^

rXCELSIOR l:LECTRIC ftO.,

185 Dearborn Street, Rooms 13 and 14. 0HIC-A.C31-O, IX^H..
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-OFFICERS .- -DIRECTORS:-
H. G. OLDS, President. M. W. SIMONS, Secretary.
P. A. RANDALL, V. Prest. R. T. McDONALD, Treas, & Gen. Manager.

H. G. OLDS. JOHN H. BASS. P. A. RANDALL.
M.W.SIMONS. R. T. McDonald.

F'ort IXTayne "Jenney" Electric Li^lit Co.,
SOLE OWNERS AND MANUFACTURERS OF THE

J. A. Jenney Dynamo-Electric Machines,
AND THE PERFECTLY AUTOMATIC AND SELF-REGULATING

* JEITlSrEiY ARC LIGHT. -^

The JENNEY DYNAMO has no equal for SIMPLICITY, COMPACTNESS and DURABILITY.
The same has been said and admitted to be true of the Jenney Lamp. Recommended for the award of the

onMXj's'a o 0X^33 ivi: ies ]z> j\. n.
At the Great Southern Exposition at Louisville, 1883, for Best Arc System. Awarded First Medals
for Best Arc Lamp, Best Arc Dynamo, Best Arc System.

This system HAS NO EQUAL for SIMPLICITY, DURABILITY and STRENGTH OF LIGHT.
We have the Only Perfect Working Headlight for Steamboats, with Focusing Reflector. Full in-

formation furnished on application.

MAIN OFFICE AND WORKS: Broadway and P. Ft. W. & C. Ry., Ft. Wayne, Ind., U. S. A.
PHILADELPHIA OFFICE : 26 North Seventh St., G. A. WILBUR, Manager. CHICAGO OFFICE : 115-117 Monroe St., W. J. BUCKLEY, Manager.
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The Brush Electric Company
OF

C:JX..E3-\7"ESXji-A.l>JX>, OHIO,
MANUFACTUREflS OF

ELECTRIC MOTORS,
Carbons for JLrc Lsiinps, Etc., Etc.
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The Baxter Electric Motor.
This Motor is now ready to be placed upon the Market.

Manufactured for both

f{re ai^d I9eai>d(^s(:e9t (^ir(;dit8,

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE

It is preferred to organize companies for the different States

Correspondence solicited. Address

1 1 SOUTH STREET. BALTIMORE, MD.

Factory A, Constitution and Monument Sts* Factory B, Buren and Monument Sts.

1
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7—Conductor 1—Conductor 50—Conductor
Antl-Inductlon Telephone and Electric Light Cable, cumposed Telephone Cable.

Telegraph Cable. of Small Strands.

<Jzo, WkstixgHOUSE, Jr., C. H. Jacksox. John H. Dalzell, J. W. Marsh,
President. Vlce-Pres. & Gen'l Mgr. Treasurer. Secretary.

STANDARD UNDERGROUND CABLE CO.,
General Offices, No. 708 Penn Ave., PITTSBURGH, PA.

Rrnnnh nf<i<>oa' J NEW YORK—G. L. WILEY. Manager, Telephone Building, Cortlandl Street.urancn unices.
^ chICAGO-F. E. DEGENHARDT, IVIanager, 139 East IVIadison Street.

Five Years of Uniform Succes enables us to Guarantee our CABLES.

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

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

Aerial Use,

All Sizes Subterranean Use.

Electric Light and Power.

Telegraph and Telephone,

Railway and all other , j Encased Wires Submarine Use.

Branches of Signaling.
*""" cHcudou w/re*.

Concealed Wiring in all Locations

CLARK B. HQTCHKISS, Gen! Mgr., l6DeySt..NEW YORK.

Factory, East Newark, N. J.

.THE CALLEHDER

Insulating and Waterproofing Go.
—MANTTFAOTUEEES OF—

INSULATED Wires and
FOR ALL PURPOSES.

CABLES

House Work, Arc and Incandescent Lighting. Contractors for Sub-
marine and Underground Work.

Tbe (JMcago GlectriGal Development (Z^o.

PROMOTERS OF ELECTRICAL INVENTIONS.

Patents bought outright, or inventions handled on royalty.

We have superior advantages for placing patented ai tides

on the market.

Correspondence with inventors solicited.

171 RANDOLPH STREET, CHICAGO.

EI^ECTRIC LIGHX SXJI^I'LIES JL SFECIAILXY.

THE ILlCTBICmL SUPPLY €0,
IT Dey Street, N£W;Y0RK. 171 Randolph Street, CHICAGO, ILL.

FACTORIES: ANSONIA, CONN.
Dawibi, W Marmon, Presldcne.
Addison h. Nurdykk, Vice-PreBldent.

Cbablbs D, Jbnkbt, Elcctrlcfan. Bbahtaito Rokisoit. Secretary,
Auos K. EoLLOwxLL, TreasQier*

Jenney Electric Company,
Sole Owners of all the Patents and Inventions of Charles D Jenney (known as the Jenney System) and Sole Owners and Manufacturers of his

Improved Oynamo, [amp ^
Electric |||otor.

In all desirable features of Arc and Incandescent Lighting
the Jenney System leads. Simple, durable, economical,
steady, brilliant and penetrating. In these eooentlals It chal-
lenges comparison.

Estimates Promptly Furnished for Erecting Electric Lighting
Plants for Cities, Companies or Individuals.

Prices Furnished for the Jenney Arc or Incan-
descent Systems, or for both combined.

Thejenney Arc-IncandescentDynamos are self-regulating,

id permit the turning ou and off of one or all of the Lamps
.. wiil.

This Company gives special attention to furnishing Mills^

Shops, Factories, etc., with Individual Plants.

^SS- SEW FIB FlUmiEI llHSTllTlllt U lESMIllllB TSE ilSTEB.-^

OFFICE A2fD WOHKS:

Cor. Kentucky Ave, aud Morris St.,

INDIANAPOLIS, IND.^
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The Thomson-Houston Eleci^riG Go.
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SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

Electric Arc-Lighting
^WrOlEVLJD.

This Company was given the only Gold IVIedal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS FOR DIRECT LOW TENSION

AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

These dynamos are automatic in their regulation and will maintain a uniform light, with all or any portion of the lights in circuit,

maintain its candle power during its guaranteed life. Every requisite for the most perfect system of
Incandescent Electric Lighting, at prices which insure a profitable investment to the purchaser.
Incandescent Lamps and Appliances for Incandescent Lighting,

Our lamp will not blacken, and will

This company also manufacture Electric Motors of all sizes for the transmission
of power. Plans and estimates furnished for all kinds of Arc and

Incandescent Lighting.

THE THOMSON-HOUSTON ELECTRIC CO.,
^msr- -OFFICES: -^m>-

Eastern, 178 Devonshire St., BOSTON. Western, Pullman Building, CHICAGO. ILL.,
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^LECTRIC i- J^IGHTING.
(WOOD'S PATENTS), Owned and Manufactured by the

American Electric Manufacturing Company^
18 CORTLANDT STREET, NEW YORK.

For simplicity of construction, steadiuess and purity of light, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning,

The JLlVLERICiLlNr IDYKiLlVLO HiLS ISTO HQUAL.
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits of

the AMERICAN SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

18 Cortlandt Street, NEW YORK.

K. M. JARVIS, President. J, A. GRANT, Secretary. A. F. UPTON, Treasurer and General Manager

Tlxe Ja.r'sris Engineering Compa^ny
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AllE PREPARED TO FURNISH ESTIMATES AND CONTRACT FOR

COMPLETE OUTFITS OF STEAM MOTIVE POWER
For Electric Lighting Stations, Mills and Factories, including Boilers, Engines, Steam Pumps, Feed Water Heaters, Injectors

Iron Staclcs, Crate Bars, Boiler Furnaces, etc.

BOSTON: No. 61 Oliver St. H. A. GLASIER, Mgr. Western Department. NEW YORK: No. 108 Liberty St,
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[3CHE«^^^WlO^KirC3KICBr01^-€SCrF
o Xj e: "vr

E

Xj u^ KJ" 13 , o.
-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS AND BATTERY MATERIAL.

Ql7i(;a(^o Elc(;tri(; Qab.

^bere will be a meeting of tbe gHICASe BUEeTRie

6LUB, FRonday evenina, rtovember 7, at 8 o clocl^, at

1be rooms of \\)e Blub, 122-124 glarl^ ^treet. ' "

The Detroit Sight Feed [ubricators

Are pronounced the best by more than 20,000 users.
They are especially adapted to

PIGP gPEED ENSINEg E0R ELECTI^IO LIGPTINS
Being SIMPLE in OPERATION and ALWAYS RELIABLE.

A Lubricator sent on 30 days' trial to responsible parties.

" I would not takefiw times the cost of ray luhvicator if I could

not get another," is the statement often, made by users.

Liberal discount to the trade. Send for Circu'ar and Pricfe

List.

DETROIT LUBRICATOR CO.
Office, 1 1 Rowland Street, DETROIT, MICH.

Standard Electrical Works,
MANUFACTURERS OF

HOTEL AND HOU

tNNUNCIATO Rs Telegraph and Telephone Jpparatus,
BURGLAR

ALARMS.

SOLE MANUFACTURERS OF THE

HESS SYSTEM OF GUEST GALL, FI^LARM ^ ANNUNGIATOR GOMBINEO.

CALL BELLS, "POST'S" MAGNETO BELLS, PINS AND BRACKETS, BATTERIES, ETC., ETC.

In Stock: Full Line of Iron, Steel and Hard-Drawn Copper Wire, Delivered at Lowest Prices.

1®° ESTIMATES FURNISHED. SEND FOR CATALOGUES AND PRICES.-^ CINCINNATI, OHIO, U. S. A .

Qe9eua No9-/T\a(59eti(; Wjate^ Co.

(Uia^ITEU.)

Containing Paillard's

Patent Non-Magnetic

Compensation Balance

and Hair Spring, which

are absolutely exempt

from magnetism and will

not rust or corrode.

[\s\{ your Jeu/eler

for t[)efT\.

Every watch is a fine

timekeeper and accurate-

ly adjusted to tempera-

ture. As these non-mag-

netic qualities are in the

WORKS, they require no

shield or other protection.

>Cf E '

^^'
Sepd for (;atalo<^U(^.

17T c& IT© Broa.<i^x7a.3r, ITe^5Kr York:.
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POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS OF

^team and [|ydraulic |||achinerg.

Complete Steam Plants for Electrio
Light and Power.

Western Agents for Armlngton &, Sims' Engines, Steel Tubular
Boilers, Jarvis' Patent Furnace, National Rocking: and Sheffield Crates.
Lowe Feed Water Heater, Blake Pumps, Korting- Injector, Jenkins' Bros.
Valves, Etc. Also, Brick and Pipe Work, and Belting.

SEND FOR LATEST CATALOGUE.

707 and 709 MARKET STREET, ST. LOUIS.
BRANCH, 521 DELAWARE ST., KANSAS CITY.

|1ol/T)^5,;Bootl7 9 |J^ayde95,

25 PAHK PLACE, KEW YORK.
—MANUFACTDEEKS OF—

Bare and Insulated |l|lre,
Underwriters' Copper Electric Light Line Wire, handsomely finished

highest conductivity. Copper Magnet Wire, Flexible Silk and
Worsted Cords, for Incandescent Lighting. Lead Covered
Copper Wire, for inside use. Round and Flat Copper

Bars, for station work. Insulated Iron Pressure
Wire, Patented Barbed Copper Lighting

Protector Wire,

-SOLE AGENTS FOR-

The Forest City Carbon n|nfg. Co., Cleveland, Ohio.

Western Agency, 185 & 18Y Dearborn St., Chicago.

/Ilumii^ods

ACTUAL-JSIZE OF LAMP AND HOLDER (Size No.d,) FOR LAMPS:65 to lOO V. 1 6 C. P.

\T)^^Y)d2Be^T)\:.

We do not manufacture Dynamos or deal
in them, nor do w/e erect or maintain any
electric plants whatever. Our business is

solely the manufacture of LAMPS (or Lumi-
noids) with our own Fittings, under our own
patents and devices for any system or pur-
pose of any voltage, size or candle power (on
hand or made to order). We solicit the pat-
ronage of Electric Light Co. 's and large users.

CORRESPONDENCE REQUESTED.
CATALOGUES ON APPLICATION.

VITRITE &. LUMINOID CO., 182 Fulton St., New York.

Electric
/^ppupgators,

Bells, Batteri^5,

PU5I7 Bdtto95.

House Goods.
A Large Assortment,

Thoroughly Well Made.

The Electrical Supply Co.,
FACTORIES:

Ansonia, Conn.

171 Randolph Street, CHICAGO.
17 Dey Street, NEW YORK.



WESTERN ELECTRICIAN. October 22, 1887 I

WESTERN ELECTRIC COMPANY,
CHICAGO NEW YORK ANTWERP LONDON.

J^1^6rapl7*Jel^pl?09^/^pparatu5*i3tJppli^5

THE BEST OF EVERYTHING AT BOTTOM PRICES.

The Eddy Electric Manufacturing Co.

I^utomatie ^leetrie /r\otor5:

In all sizes from 'A H. P. upwards. The efficiency of tfiese Motors is over 92 per cent. They require no rheostat, are perfect
in regulation, simple in construction, and thoroughly and substantially built. Also manufacturers of

THE MATHER DYNAMO ELECTRIC MACHINE,
FOR ELECTRO-PLATING, ELECTROTYPING, COPPER REFINING, ETC.

These Machines cannot reverse, use no water, do not spark, and are noiseless. Satisfaction Guaranteed,

The Eddy Electric Manufacturing Co., Hartford, Conn.

MANUFACTURERS OF (MATHER PATENTS.)

poi9t5.

Economy of Power.

Durability of Lamps.

No Discoloration of

Globes.

Precision of measur-

ing Instruments.

Greater Simplicity.

Less wire per lamp.

IN SHORT,

the most for the

least money.

; The United States Electric Lighting Co.

I

Chicago, May 20th, yd'd'/

DICTATED

F. Conklin, Hngr,

Grand Opera Hours,
HinneapoJis, Hion.

Dear Sir,
Your telegram of the l9ch ib received, readin,

Hows,
"C. c. Vfarran,

216 LaSalle SI. Chicago.
"We started big and little dynamo on one engine- Jiad nine
hundred and sixty lights- worked magnificently- run entire
eveolDg- We are much pleased."

J. P, Conklin.

•

1 am \Gr-:/ much gratified at the receipt of the iel9grai
and thanli you heariily for It,

you will gveaily oblige ras by answering the followinfl ques-
tions.

Yours truly,

Questions,

I understand the above telegram refers
to the two Dynamos put' in your dngiue
room by the U. S, Electric Lighting Co.
as follows,- One 300 light and one 600
light Dynamo- and are used for lifting
the stores end offices in the Syndicate
Blocic- and Is additional to the 600
light plant previously insyalled by th©
U. S. Co. for lighting the Grand Opera
House; all the dynamos being located In
the Syndicate Block eoglne room, and
driven by two New Yorlc Safety 12 x 12-
75 H, P. Engines, One engine driving the
two 300 lighters for the Opera House, and
One engine driving the 500 and 300 light
dynamos for Syndicate Block.

Is this correct?

The above letter

Block, Minneapolis,

*hat steam pressure at boilers was
employed when operating the plant aa per
above teleers-n''

^^

ijoiC^

At what voltagi "ere the lamps burned^

1 understBnd that you contracted with the
Edison United Mfg. Co. of New York for a
300 light dynamo with wiring for .the

Syndicate Block; their proposal for wiring
vas on basis of n^, losg in electrical
pressure, and the dynsfno to yield 8 - Ifi

candle power Edison lamps per horse power,
when plant was finished, wiring was found so
unsatisfactory, and a great loss in electrical
pressure instead of 'no lo-is " , and that you
Were induced to niaie contract with the
Edison Co. irfiolly on account of the low
price ihey offered their apparatus as cam-
pgred with then, s. Go's, propocal.

Ts the above correct?

When indicating the engines driving the
£dison Dynamo, how many lights were being burned'

What amount of power was required to run
the c?^5" lights?

After obtaining the above dat* concerning
the Edison apparatus, and ascertaining that their
guarantees fell so far short of being
Pajfilted, did you re

^

-ject the Edison plant
and substitute it by a U, s. 300 light plant?
And shortly afterward increase farther by putting
In 500 more lights in the Block, and a U. S, Go's.
500 light dynamo additional? to which the
telegram quoted in letter refers?

When Indicating the Opera House plant of
500 U. S, lamps, I understand there were 600
lamps being burned; and indications were made
at same time the Edison plant was indicated.
Please state what amount of power was required
for the 600 U. S. Lamps operated by the two 300
light dynamos, and driven by the N. Y, Safely

IE Engine.

2:
'' "

^
^ ^i

'o 2^i!-eG.

r

Si^s

iT^^ J//>

d^

explains fully the DISPLACING of the Edison System by the UNITED 'STATES SYSTEM in the Syndicate
Minn., and gives data regarding tests made of the two systems. Address

:

C. C. WARREN, Manager Western Department, 216 La Salle St., Chicago.
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A New Cautery Battery.

The illustration in connection represents a new
batter)' devised b_v the Mcintosh Galvanic &
Faradic Battery company of Chicago, more
especially for cauterj' work in medical practice.

The doors and top of the cabinet as shown in the

illustration, are open to expose the interior and
the engraving so clearly shows the design that

little in the way of a letter press description is de-

manded. The carbon and zinc elements shown
suspended by chains running over the periphery

of three-quarter segments of wheels are balanced

by weights hidden from view at the back of the

cabinet. A crank attached to the spindle of the

wheels enables the operator to raise the elements

out of or lower them into the solution in the glass

cells below with great ease. On top of the glass

jars there is a protecting plate lined with soft rub-

ber on the under side and vulcanized rubber on the

top. Around the edge of the vulcanized rubber
small strips of the same material are placed form-

ing as it were a pan. The design, of the latter is

to catch the acid that will drip from the elements
when they are elevated from the solution, and the

design of the soft rubber pad is to prevent the

evaporation of the liquid. This protecting plate

is removed when the battery is in use.

The solution used is the chromic acid solution.

There are fourteen zinc plates and sixteen carbon
plates in the elements thus presenting a very
large surface to the action of the acid. By the

use of two plugs the cells can be coupled
together or a current taken from the two cells.

By this arragement the electromotive force can
be varied to suit the wants of the operator. In
some cases, in the use of the cautery knife a cur-

rent of great volume but low electromotive force

is called for and ra other cases a current of high
intensity is needed.
A test of this battery has shown it capable of

yielding 30 ampferes at four volts.

Electric Safe Lock.

A new electric permutation safe lock differs

materially from all other safe locks in the fact

that there is no other orifice to speak of in the
safe. The dial, which is such a conspicuous
feature on the ordinary safe, has no connection
in this invention, except by electric wires, with
the body of the safe, and may lie on the cashier's

desk or repose securely in his home, free from
any possible violence of the burglar's hammer.
There is, in fact, no limit to the distance that
may intervene between the dial and the safe

lock, granted that the connection is satisfactory

and the battery sufficiently strong. A safe might
perfectly well rest in a Chicago office and only
be opened by means of a dial in New York,
The mechanism is very simple. The dial rests
in a magnetic block, from which wires extend
and communicate with magnets which set up the
tumblers in the lock, and so permit of the throw-
ing back of the bolt bar. This releases a spring
or body of compressed air, as the case may be,

which in turn releases the heavy bolt-work. The
wires penetrate the top plate of the safe at the
jamb of the door, and move in a zigzag course
through the inner plates to the lock. The wires
are so small and their course so crooked that it

is claimed they cannot be traced by explosives.
A current of electricity is obtained from several
small batteries by pressing down a key on the
vulcanite block that holds the dial. The dial

when not in use can be detached from the vul-
canite block and carried in the pocket. The
door of a safe whose lock is controlled by this
electric apparatus will present to the burglar

none of the spindles which penetrate the walls

of the ordinary safe and yield so conveniently to

the influences of the blow pipe, but simply a knob
for opening the door, which only penetrates the

first plate.

The Last of the B. & O.
The formal transfer of the property of the Bal-

timore & Ohio Telegraph company was made at

midnight, October 15th, at Baltimore, Md., to the

Western Union Telegraph company, which was
represented by General-manager Eckert, second
Vice-president John Van Home, General-super-

intendent Chas. A Tinker and J. C. Wellner
and William B. Gill, the latter of Philadelphia.

The following order was issued to Baltimore

& Ohio telegraph offices after the transfer:

"In pursuance of the memorandum of agree-

ment between the Western Union Telegraph
company and the Baltimore & Ohio Railroad

company the management of the Baltimore &
Ohio Telegraph company outside of the state of

Pennsylvania will hereafter report direct to the

\Vestern Union offices. There is to be no change
at present in the operation of the Baltimore &
Ohio telegraph system."

It is reported that the Western Union will

move into the operating room of the Baltimore

& Ohio, which was especially planned for the

purpose and has been pronounced one of the

best operating rooms in the country outside of

main building of the Western Union in New
York.

General-superintendent J. E. Zeublin of Chi-

cago, on the r3th inst., mailed to each of the em-
ployes of the Baltimore & Ohio Telegraph com-
pany in the western and southern divisions the

following letter: "In this hour of great disap-

pointment it is comforting to reflect upon the

unity of purpose and personal zeal that has ani-

mated the entire B. & O. staff throughout the

long conflict that has so unhappily terminated.

It may be well to say to the rank and file that I

feel confident that so far as they are concerned,

conservatism will prevail in the Western Union
management, and that, in the still greater con-

test that company will now have with an indig-

nant public, it will be deemed wise and prudent

to endeavor to regain the good will and secure

the friendly and cheerful assistance of the expert

and enthusiastic employes whose magnificent la-

bors have given to the B. & O. its imperishable
glory. Telegraph companies may come and tel-

egraph companies may go, but able, trustworthy

telegraph talent will be in demand forever.

Fortunately the Baltimore & Ohio has none other.

Keep your ranks steady, that we may. show to

our captors the same grandeur of spirit in

defeat that we have heretofore exhibited in suc-

cessive victories. Let us transfer the service in

such condition as will demonstrate that it was
handled by capable and worthy hands. While
the change may give to some of us slight personal

discomfort, I predict that the future will enable

every faithful Baltimore & Ohio employe to be
proud of the record he made in its service and
of the opportunities for ultimate advancement
thus afforded. Please accept my sincere best

wishes for your temporary comfort and future

prosperity. Truly your friend, etc."

Chicago Electric Club.

The Chicago Electric club met Monday even-

ing last for the first time in their permanent
quarters over 122-124 Clark street. The com-
mittee on new quarters, Messrs. Buckley, Shain

and W. A. Stiles, redeemed their promise of

having the new rooms in shape for occupancy,
although all their intentions in regard to furnish-

ing the rooms had not been carried out. By the

time for the next meeting several articles of fur-

niture will have been completed, and the drapers

will have carried out their orders in full.

First Vice-president C. A. Brown occupied the

chair.

After the reading of the minutes and their

usual disposition, Treasurer F. S. Terry presented

his report.

Secretary Kreidler announced that with the

applications for membership received since the

last meeting, the roll showed 148 members.
H. Ward Leonard, of the entertainment com-

mittee, announced that at the next meeting B. E.'

Sunny would read a paper on the inductive effect

of electric light wires on telephone wires in their

vicinity.

Chairman Buckley, of the committee on per-

manent quarters, detailed the work of that com-
mittee in securing and furnishing the rooms.

F. S. Terry gave notice of offering an amend-
ment to the constitution and by-laws, to the

following effect: Any member not paying his

quarterly dues within a period of thirty days
after the first of the quarter, will be notified of

his delinquency by the treasurer. If the dues

are not paid at the end of sixty days, his name
will be reported at the first business meeting,

and the chairman will appoint a member in good
standing to confer with him personally. At the

first business meeting after thirty days from that

date, if the treasurer reports the dues still unpaid,

the member will report the delinquent to the

club, and the club will decide what action will

be taken.

E. P. Warner gave notice that at the first

meeting held not less than thirty days from the

date of the present meeting, he would move the

adoption of the following amendments to the

constitution and by-laws:

"Article II, Section 8.—Any person who shall

be nominated by the board of managers may be
elected an honorary member by a unanimous
vote at any annual meeting and shall be exempt
from all dues but enjoy all the privileges of other

members except voting and holding office."
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And to make Article II, section i read:

" Members shall be classified as resident, non-

resident and honorary members."
The first of the foregoing amendments makes

provision for the election of honorary members,
who had not been recognized in the constitution

and the second amendment is a change to

make the article of the constitution specified con-

form to the new admendment proposed.

E. P. Warner then read the paper on "auto-

matic current regulation " reproduced on other

pages of this issue.

On motion of C. C. Haskins, a vote of thanks

was tendered Mr. Warner for his able effort.

Professor F. B. Badt said, in discussion of the

paper, that if reports were true, there was still

another method of regulation that had not been

mentioned by Mr. Warner. This method, said

he, was somewhat similar to that of Gaulard &
Gibbs, and consisted in using induction coils in

the alternating system. There was another way
of getting perfect regulation in the alternating

system by connecting arc lamps in parallel and
using a converter, but the objection to using arc

lamps on a multiple circuit was the expense for

wire.

Mr. Sperry had noticed in a system described

before the British association, a similarity to that

of Waterhouse, referred to by Mr. Warner. The
modern theory of the dynamo, he said, was that

it had two circuits, one a magnetic circuit, the

other a direct circuit. One of the manufacturers

of a varied form of the old Gramme machine
had suggested that one side of the poles should

be short-circuited to a greater or less degree.

When it was short-circuited entirely, all the elec-

tromotive force of the other coils would be con-

veyed right on through a closed magnetic cir-

cuit, and therefore no particular difference of

magnetic potential would occur, and conversely,

as the shunt was increased, the magnetic poten-

tial would be increased. As was stated in the

paper, if the balance between these two is cor-

rect, there would be no sparking.

Mr. Warner's understanding of the descrip-

tion spoken of by Mr. Sperry was that the cir-

cuit around the variable keeper was regulated by
a resistance and not by short-circuiting.

Mr. Sperry said he understood it was by an
adjustable shunt, because the windings of the

field were in direct circuit.

Professor Barrett, city electrician of Chicago,

said: " The conclusion reached by Mr. Warner
rather interested me. A short time ago I had
occasion to meet a great many electric light

gentlemen, and every individual of them had the

only perfect regulator. I am sorry to hear the

conclusions of Mr. Warner."

Fig. I.—A New German Microphone.

The laugh raised by this humorous comment,
based upon the professor's experience with the

score of gentlemen representing more than half

that many companies, all after the contract of

lighting the Chicago river, had partially died away
when Mr. Warner called the speaker's attention

to the fact that he could not have anything so

good that he could not have something better.

Mr. Sperry said there were two classes of

regulators, one in which there was a central point

of rest, like that used in the American system,

and the other in which the regulator was in con-

stant operation, like that used in the Thomson-
Houston system. He preferred the latter, on the

ground that it secured better and closer regula-

tion.

Mr. Warner suggested that- there were sys-

tems convertible from one into the other. " To
say that a regulator has no central point of rest,

is not to say that it must work with a relay, and
the necessary complications that arise with circuit

closing devices."

Mr. Sperry explained that in such a regulator

as used in the American system, there must be
quite a range of current to overcome the inertia

and set the regulator in motion, and that, on the

other hand, this objection was entirely overcome
in devices which had no central point of rest.

The next meeting of the club will be held the

first Monday evening in November—the 7th.

The

New Style of Push Button.

accompanying illustrations show a new
push button brought out by the Central Electric

company, of Chicago. The distinguishing feat-

ure of this button is its certainty of action, a rub-

bing spring contact being employed, which is

controlled by the pressure of the thumb upon the

center piece of the button to which the spring is

fastened. No extra screw is needed to fasten the

button to the wall. These buttons are made in

metal of highly polished brass and nickel plated,

and are manufactured so cheaply that they can
be used for inside work to take the place of the

wooden button with its semi-circular spring and
unreliable contact.

A New German Microphone.

A new microphone has been constructed by
P. Jenisch & Boehmer, of Berlin, Germany,
which is shown in the illustrations on this page.

The diaphragm M rests upon the iron ring E,
which is fastened to a supporting plate P, and
to this diaphragm are screwed two carbon plates

K. In these plates three carbon cylinders \V,

f-Fj, W„, are loosely laid. The microphone which
might appear ready for use even in this form, is

improved by having these cylinders held in plates

in a peculiar way. One or more threads— in

Fig. 2, two threads are shown—/,/„ are wound
around the carbon cylinders in such a way that

they sustain a pressure in an opposite direction.

By this arrangement the carbon cylinders are

pressed into their beds in the carbon plates with

the requisite pressure, but the pressure on the dia-

phragm itself is much diminished. The dia-

phragm for this reason can spring more freely

and be made much more sensitive, while this

arrangement has no influence on the stability of

the entire apparatus. While the transmission of

sound is very much improved, it may be remarked
that this employment of threads holds the motion
of the carbon cylinders within definite limits, and
is adapted to the regular oscillations of the tone
more closely, by which it becomes possible to

achieve great purity in the transmission of tone.

The Western Union company cabled to London
the times at which the yachts in the recent race

passed Sandy Hook point in seventy seconds

—

telegraphic speed which has never before been
equaled in actual business working.

Signal Service on the Northern Railway
of France.

A complete and systematic switch and signal

service controls all the trains upon the road. The
general apparatus is constructed upon the Saxby
and Farmer designs but there are some additions

which are peculiar to this road says the Journal

of Railway Appliances. The principal one is an

electric means of communication between the

signal boxes. This consists of a large case with

a glass front and a number of round holes about

2)4 inches in diameter that exposes the interior.

When an order for the setting of signals is to be
given, electric communication from the next

cabin drops a disk before one of these openings,

upon which is printed the order to be given. Of
course these disks only contain .standard orders

in constant use, as: "Open switch No. 7." "Close

No. 8," or " I close track 4." A bell on the case

sounds until the order is obeyed.

Coming into the main Paris station there are

three double track lines, each controlled by in-

dependent signals, though they are operated

from the same cabins. In each cabin there are

bells to announce the approach of trains. Two
boxes with electric bells are placed in each cabin,

one for each track, and they announce the ap-

proach of trains from either direction. Thus
when a train leaves the station on the Soissons

line, the cabin man at the home cabin touches a

push button, and in the next cabin the bell rings

and a disk drops, making the front of the box to

read, " Train coming for Soissons."

As the train passes the cabin, a red and white

checkered disk is set over the center of the track

and a semaphore arm is thrown out over the

cabin. When the train passes the next station

the semaphore is dropped by electricity, but the

disk, which is a full stop signal, must be taken

off by the cabin master. In addition to these

means of communication there is also a telephone

connection.

In the passenger yard there are two cabins,

with 116 and 126 levers respectively, besides a

few smaller posts with from four to five levers.

Here there is a daily passage of about two hun-

dred trains in each direction, and every switch is

controlled by interlocking apparatus. There are

no blind switches.

The only feature in which the system differs

from those to which we are accustomed is in the

elaboration of the electric communications be-

tween the cabins. The general design of all the

working parts would be familiar to any American
railroad man, except that he would find a very

marked difference in the weights and sizes.

Everything is very much heavier than with us,

and seems built for all time. In fact the exces-

sive weights used are sometimes burdensome,

Fig. 2.—A New Germ.\n Microphone.

and necessitate very heavy structures in order to

support them.

Another peculiarity is the use of yellow for a

danger signal. They have small auxiliary sema-

phore arms of yellow, that indicated a closed

track, but which are intended more for the guid-

ance of the signal men than the train men. They
also use a yellow disk to indicate the setting of

a signal and the closing of a track to the cabin

men. These little disks are seen through small

holes in the boxes in which they appear and re-

quire a second examination by the inexperienced

eye to detect whether they are yellow or merely

a white disk that has become dirty.
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Electric Alarm for Railway Crossings.

We reproduce from the Kail-way Age of Octo-

ber 14th, the cuts and a description of an elec-

trical device for sounding danger signals at high-

way crossings of railroads, adopted by the

Pennsvlvmia Steel compan\', of Steelton, Pa.

The device is styled a magneto electric

generator, and two are placed at the required

distance from the crossing, one on each side.

For operation and protection the generators are

placed in strong water tight iron cases, 16 inches

square and 13 inches deep, secured by locks.

Fig. I.

The cases, together with the mechanism by which

the wheels of the train actuate the generators,

are secured upon two track timbers, or cross-ties,

about two feet longer than the ordinary cross-ties,

in such a manner as to not interfere with the

proper maintenance of the track, or renewal of

the rails, as shown in Fig. 2. From one side of

the iron case a long projection extends toward

the track, forming a journal box for a cranked

rock shaft, which is connected with the track

lever, and conveys into the case for the actuation

of the generator, the power derived from the

weight of the train. The track lever is strongly

made of steel and fulcrumed to a chair, mounted
on an iron bed plate, which, extending on the

timbers and under the arm extension of the iron

case, serves to maintain the position of all the

outside mechanism. Every train automatically

gives a prolonged warning of its approach, by
the action of the generators, whose alternate

currents of electricity, duly conducted to the

crossing or station, on any fairly good wire cir-

cuit, and the actuation of the very simple and
substantial apparatus of the gong will, upon

revolving the armature are mounted in a strong
frame secured to the bottom of the iron case.

The armature shaft, 14, is driven hj the main
gear wheel, 41, and by gear wheel, 43, gives to

the fly wheel a much faster speed. The main
shaft, II, has around it a spiral spring, A 11, one
end of which is hooked to the frame and the

other end hooked to a projection on the shaft, so

that a partial rotation of the shaft in one direction

produces a tensional and torsional straining of

the spring by coiling it tighter, and when the

power applied to the shaft ceases, the spring

reacts powerfully, uncoiling itself

somewhat like a watch or clock

spring, the power of the reaction

being in proportion to the strain

applied when the spring was ad-

justed. On the main shaft outside

the frame is fastened a cam or

curved lever, 52, which is provided
with a pushing spiral spring, A 52,
the two springs constantly tending
to press the cam, 52, against the

rock lever, 50, which is on the inside

end of the rock shaft that connects

with the track lever. The lower end
of the rock lever, 50, extends^near

to the bottom of the case, and is

provided with a roller which is thus
constantly in contact with the cam,
52. An adjustable stop, 53, on the

bottom of the iron case limits the

movement of the rock lever, and
thus regulates the distance above
the rail which the track lever may
project to about one fourth of an
inch. In the main gear wheel, 41,

there is an annular recess or cham
ber, which encloses a silent clutch,

39, or roller ratchet, which is fixed

on the main shaft so that when the main shaft

turns back, by the movement of the cam, the

rollers of the clutch release and the main gear is

not moved; the only effect being to strain the

springs, but when the main shaft turns forward,

by the reaction of the springs, the movement of

tlie clutch makes the rollers wedge and turn the

main gear wheel forward, and gives movement
to the gearing.

Thus when a wheel passes on to the track

lever and depresses it, the sudden strain is

applied to the springs, and when the wheel passes

off the track lever the reaction of the springs

immediately throws up the track lever, and at the

same time gives a forward movement of the

clutch and main gear operating the gearing.

Except for the fly wheel the strain thus suddenly
applied would spin the gearing too rapidly and
injure it, but the fly wheel gives a yielding resist-

ance, rendering the movement steady at first,

and as the wheels successively pass on and off

the track lever, the movement of the armature
and fly wheel becomes quite rapid, and the

momentum acquired by the fly wheel serves to

continued action as the distance or other condi-
tions may require. Usually one locomotive,
without cars, will produce an action continuing
twenty-five seconds.

To convey the electric curr^it to the alarm
gong, insulated wires attached lead from the iron

case in small iron pipe, placed as low as the
bottom of the ties, extending under tracks or

otherwise, to the nearest pole, and connect there
with the pole wires leading to the crossing.

The electric alarm gong. Fig. 3, which sounds
the alarm at the crossing, has all the working
parts thoroughly well enclosed and protected
from the weather and meddlers, yet very con-
veniently opened for examination. Where there
is a " crossing " sign, as required by law in some
states, to be placed at all highway crossings, it

may generally be fixed on that sign post, or can
be fixed on a separate post, or the side of a

building, about 10 or 12 feet from the ground,
facing so that the sound of the alarm can go up
and down the highway. The electric motors,
for striking, are in the upper part of the case.

The wire circuits, from the magneto generators,

are strung to a pole convenient to the crossing,

and thence as shown to the striking apparatus.

The electric motor, by which the alternate

electric currents from the magneto electric

generators are utilized, to actuate a bell hammer,
is a simple instrument. It requires no adjustment
of any sort, has no gearing, springs or weights,

requires no winding up, has no balancing or

sticking point, cannot stop on the center, and
utilizes all the electromotive force of the electric

currents. In the motor, the respective poles of

a series of permanent steel hor-^e-shoe magnets
are provided with pole pieces with two inwardly

inclined faces, so that the magnetic force in each
pole may be used from either one of said faces.

Between these inclined faces an electro-magnet

Fi(i

approach of the train, give a vigorous and urgent
alarm at the crossing.

Fig. I reproduces a photographic view of the

generator, looking into the uncovered iron case.

The permanent magnets and the gearing for

keep it in operation for a considerable time after

the train has passed. By properly propor-

tioning the weight of the fly wheel, and adjusting

the tension of the springs, and the action of the

track lever, it is practicable to secure as long

Fig. 3.

vibrates on horizontal pivots, the centers of

which are equidistant from the inclined faces

of the pole pieces. Each end of the soft

iron core having two beveled faces to match the

faces of the pole pieces, a limited vibration either

way will bring them in magnetic contact. In one

position the upper face on the north pole of the

permanent piagnet will be in contact with one

pole of the electro-magnet, while the opposite

pole of the electro magnet will be in contact with

thelower face on the south pole of the permanent

magnet. The ends of the insulated wire wound
OB the electro-magnet having been connected

with the wire circuits from the magneto electric

generators, when the armature of the generator

is revolved, the electro-magnet will be vitalized

by the electric currents thus produced; those

currents being alternate, or alternately of oppo-

site polarity, the efi'ect is to make the poles of the

electro-magnet alternately north and sovith re-

spectively, and therefore alternately attractive

and repellant to the poles of the permanent mag-

net, which causes the electro-magnet to vibrate

on its axis as often as the armature in the mag-

neto generator revolves. From the lower end of

the electro-magnet projects the rod on which is

fixed the bell hammer, that by its vibrations,

strikes alternately on the edges of the two gong-

bells, which are formed suitably to be so struck,

the strokes having intensity and power, in pro-

portion to the power of the permanent magnets

of the motor and the strength of the currents

produced by the magneto generator.
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Leather Link Belting for High Speed
Machinery.

By Charles L. Ireson.

Electric motors and dynamos exact from the

belting with which they are connected, either

with their worlc or their source of power, more
than any other belted machinery, the qualities

of flexibility, strength and lack of elasticity.

The pulleys upon the dynamo or motor are

always small, and the belt runs to or from these

small pulleys very much more rapidly than in

ordinary machinery, because the speed of the

dynamo or motor is much higher than the speed

of almost every other kind of belted machine,

excepting the very rapid machines which are

used in light wood working. In consequence of

this the belt runs with very considerable rapidity,

and takes very short turns; it must, therefore,

be more than ordinarily flexible transversely of

its length. This quality of flexibility transverse-

ly of its Isngth is readily given by dividing the

belt into short links which are jointed together

at a distance of about an inch between the joints;

and these links being made about as wide as the

thickness of a double or a treble belt, are prac-

tically as strong as the two or three tliicknesses

of leather which they represent; and while they

are almost perfectly rigid, each by itself, when
strung upon the wires which make the hinge

joints transversely of the run of the belt, they
make a belt much more flexible transversely of

its length than it would be possible for a double
riveted or cemented belt to be, or even than a

generally considered a disadvantageous form,

namely, a pulley without a crowning periphery,

and with lateral flanges to keep the belt from
running off. This disadvantage of link belting

prevented it from being adopted on machinery
generally until extraordinarily strong and extra-

ordinarily flexible belts became essential condi-

greater proportion of the power of the motor
than where the contact surface between the

pulley and belt is smaller.

These belts, therefore, practically deliver a

larger proportion of effective power than the

ordinary belt.

The longitudinal hinging of these belts is

Fig,

tions for the introduction of the electric genera-

tor and motor, with due regard to economy.
The flanged edge pulley is considered particularly

disadvantageous in quick running machinery be-

cause of the constant liability to edge friction

between the belt and the flange, and hence it has

become, within a few years, essential to adapt

the leather link belt to the crowning pulley, so

that it shall constantly center itself upon the

pulley in running, as the ordinary belting centers

itself.

This result of adapting the link belt to a

crowning pulley was accomplished by James
Lee & Sons, of Hipperholme, Halifax, England,
about three years ago, and was patented in this

country and in England. The device by which
the result is accomplished is like most devices

which exercise an important influence in the arts,

exceedingly simple, and consists in making the

belting in two or more longitudinal sections

which are hinged together by their edges, as

shown in Fig. 3. If made in two sections the

hinge rides over the crown of an ordinary cone
crowned pulley. If, however, a round faced

pulley be used, or the belt is of great width, it is

usually better to make the belting in more than

two sections, and give it more than one set of

longitudinal hinges. By thus furnishing the

belting with a series of longitudinal hinges the

belt adapts itself to the crown of the pulley

exactly as an ordinary belt adapts itself to the

crown of the pulley. And in consequence of the

fact that the belt is much heavier than the ordi-

FlG. 4.

heavy single belt. Hence very little power in

such a belt as this is wasted in bending the belt

around the pulley. Fig. i is a view of the top
surface of such a belt.

Such a link belt would, however, require a
form of pulley unusual in this country, and

nary belt, a degree of slack may be given to the

following side of the belt, which enables it to lap

the small pulley on which it runs, and thus obtain

a friction surface on that pulley very much larger

than where a tight belt is used, thus delivering

to the operative part of the machine a much

directly transverse to the leather links of which
they are composed, the hinging being practically

butt hinging, like the hinges of a door. Another
form of hinge has been suggested in which the

leather forming the hinge is twisted edgewise
instead of bent crosswise to form a less flexible

joint along the center of the belt, and in conse-

quence of this, the belt having this central twist

hinge is far stiffer and much less easy running
than the belt of the precise form invented by the

Messrs. Lee. This stiffness prevents the ein-

Fk;. 3.

ployment to the fullest extent of the advantage
of slack, and also requires from the motor con-

siderable more power to be expended in bending
the belt.

It is obvious that the interstices of this belt

prevent absolutely the formation of air cushion

between the belt and pulley, and secure thereby

perfect belt contact. The diminished tension

employed is a great relief to the bearings of the

machinery, and also lessens the destructive

strains on the belt, allowing all parts of the belt

to rest when they are on the following side. The
greater comparative weight of this belt causes it

to act as a fly wheel or regulator of the machinery,

and thus gives greater steadiness to the work.

In consequence of the diminished tension allow-

able with this belt, it does not require re adjust-

ment when the leather is aft'ected by dampness
or heat, as it practically takes up its own slack,

and accumulates it all on the following side of

the belt.

The proprietor of the patent for this manufac-
ture is Charles L. Ireson, Boston, and a belt of

this form, made by him, was seen at the electric

exhibition in that city, August 8, 9 and 10, 18S7.

A Baxter six horse power motor delivered with a

three-inch link belt its power to a counter-shaft,

from which counter-shaft two four-inch common
belts delivered the power to the shaft of a No. 6

Sturtevant blower, rated as requiring six horse

power. The link belt was so slack t n the fol-

lowing side that in running from a five- inch

pulley to a twenty-four-inch pulley, which were

set about eight feet apart on the centers, there

was a sag of about ten inches from the straight

line which would have joined the highest points
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in the crown surface of the pulleys, the sag of the

belt bringing the lower part of it within four

inches of the hauling side of the belt. In conse-

quence of this sag the lap of the belt on.the small

pulley was more than a semi-circumference,

while with ordinary belting this lap would have
bien somewhere from a quarter to a third of the

Fig. 5.

circumference. As a result of this there was no
slip, and a much narrower belt could be used
than if frictional contact between the belt and
the pulley had been required to be made by the

width of the belt instead of by the length of the

belt.

It was at first thought that these belts would
be useful only on slow running machines, but
experience has shown that they are far more de-

sirable on machinery that runs at high velocity.

Fig. 2 shows a belt that is in use at the Boston
Electric Light company station, at T97 Congress
street, put in September, 1S86. The speed of

the engine is 285 revolutions per minute, of the

Fig. 40.

dynamo 893 revolutions per minute, and of the

belt 3,507 feet per minute. As will be noted the

belt contact is about twenty per cent, greater
than can be obtained by an ordinary belt.

Fig. 4 shows a belt running the electric light

plant of the Bradley Fertilizer company at North
Weymouth, Mass. The data and conditions of

use are appended:

25 H. P.^ 8 inch self-adjusting link belt conveyini

Length of belt in feet.

Diameter of fly wheel in inches.

Diameter of dynamo pulley in inches,

Speed of engine, revolutions per minute.
Speed of Dynamo, revolutions per minute,
Speed of belt, linear feet per minute,
Distance from center of engine shaft to center of dynamo

shaft, 10 feet, 6 inches

Fig. 5 shows a vertical belt in use at the Edi-
son station, in Head place, Boston, Mass.

30 1-2

62
II 1-2

260
1,400
4,220

The Elements of Electric Lighting.

By Philip Atkinson, Ph.D.

Number XIV.

The Van Depoele Dvnamo.—The general
construction of this dynamo is shown in Fig. 40.
The cores of the field magnets, made of wrought
iron, are bolted to the cast iron base, thus form-
ing a single magnet with inverted poles facing
the center, and terminating in the pole pieces
which are supported on the base, and between
which the armature is placed -as shown. A
wooden plate, resting on the magnets above,
serves as a support for the binding posts, which
connect with the outer circuits.

The armature is of the Pacinnotti-Gramme
type ; its core is composed of layers of soft iron

wire, coated with zinc, and thus magnetically in-

sulated from each other, forming a helix sup-
ported on longitudinal bars, and divided into sec-

tions separated by wooden strips for ventilation.

The special distinguishing feature of this dy-
namo, according to the latest construction, is the
differential winding of its field magnets, and
their connection with an external current regu-
lator, by which the volume of current is in-

creased or diminished'automatically, as required

by the varying resistance of the external circuit.

In Fig. 41 the dynamo is shown in section,

and the regulator and lamp circuit above it.

AA'^ is the core, M3I^ the helix connected with
the main circuit, and DD^ the helix of finer wire
connected with the differential or shunt circuit

;

the two circuits being wholly insulated from each
other, and so connected' that a current passing
through the diffefential or shunt circuit opposes
the current in the main circuit. The current
entering from the lamp circuit at P traverses the

left exterior helix, enters the armature by the

upper brush at £, leaves by the lower brush at

C, enters the right exterior helix at C, leaves it

at D- and passes from the binding post N to

the electric magnet 31°, and circulating through
its coils leaves at F, passes through the lamp
circuit G H'^, and returns by the wire / to P.
The current in the shunt circuit enters from/'

at A-, traverses the left helix, leaves at b and
passes by the wire b''- to c, traverses the right

helix, leaves at d enters the regulator at Z'',

leaves at TV and returns to N.
Now, since the current in the main circuit

leaves at N, and the current in the shunt enters

at N, "it is evident that these two currents are in

opposition ; but in the normal condition of the

lamps the shunt is out of connection and no cur-

rent passes through it, but when one or more
lamps are extinguished, the volume of current in

the main circuit is increased by the reduced re-

sistance, the armature of the magnet M- at-

tracted, the copper bar /T drawn down in oppo-
sition to the spring 5', and contacts made with

the resistance coils//, at the points ^^»-, through
the platinum strip h ; and the opposing current

flows through the shunt as described. This cur-

rent flowing in a fine wire circuit and through
resistance coils, is just sufficient to reduce the

current in the main circuit to its normal volume
;

its quantity being regulated by the number of

resistance coils through which it passes. The
contact points gg being of different heights, the

flexible platinum strip is brought into contact

with a greater or less number of them, in pro-

portion to the increase or decrease of current in

the main circuit, and this is regulated by the

spring 51, whose force can be adjusted as re-

quired by the set screw shown in the cut.

The Westinghouse Dyn.amo.—This is an

alternate current machine, designed solely for

incandescent lighting. Fig. 42 is a perspective

view from which the construction will be easily

understood. The field magnets, bolted to the

external frame of the machine, form a circle,

radiating inwards toward the armature which is

mounted in the center on standards rising from
the base. They are of elliptical form, the longer
axis of a cross section each core being parallel to

the armature shaft. The winding of each magnet
is opposite to that of the adjacent one, so as to

produce alternate north and south polarity. The
coils are slipped on the cores after being wound.
The armature core is composed of sheet iron

rings insulated by paper, and having tubular
openings for ventilation, parallel to the axis.

The winding differs from that of the Gramme

M ^-.
y"^

A-{\ A

,

b' _ '^•-

Fig. 41.

armature in having no interior wire. The coils

consist of of single layers of wires, wound on the

external surface of the core, and looped around
projections at the ends, attached to non-magnetic
rings ; so that the planes of the coils ate at right

angles to the radii of the armature, and there

are no crossing wires at the ends, as in the

Siemens, nor wire in the interior of the ring as

in the Gramme ; the ends being exposed for venti-

lation through the tubular openings in the core.

Adjacent coils being wound oppositely as in the

field magnets generate alternating, opposite cur-

rents. The coils are insulated from the core

with mica, and also covered externally with the

same mateiial. The entire weight of copper
wire on the largest armature does not exceed six-

teen pounds.
The space between the armature and field

magnets being only ^V of an inch, and there be-

ing only a single layer of wire on the armature

Fig. 42.

surface, both the coils and the core are in close

proximity to the field magnets, and hence the

magnetic and electric reciprocal actions are at the

maximum, and there is no dead or partially inac-

tive wire in the interior ; all the wire, except a

very small percentage on the ends, being exposed

to the full action of the magnetic field.
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We take pleasure in announcing that we have
secured the services of W. J. Armstrong as gene-

ral eastern representative, with headquarteis at

i8i Broadway, New York. Mr. Armstrong
needs no introduction to the electrical fraternity,

his long connection with the Western Electric

company having given him a wide acquaintance,

especially in the east. Mr. Armstrong will give

the paper his entire time and attention, and will

regularly visit the different eastern cities. We
feel sure our many eastern friends will be glad

to know that their interests are hereafter to be
so closely looked after by the only western elec-

trical journal, and we can assure them that any-

thing in the way of news articles, subscriptions

or advertising entrusted to Mr. Armstrong will

receive prompt attention.

The ordinance which virtually imposes a ta.\

of ten dollars on each telephone in use in Chi-

cago was reported favorably by the committee
on judiciary of the city council at the meeting last

Monday night and was ordered published.

The absorption of the Baltimore & Ohio
Telegraph i:ompany by its great rival the West-
ern Union Telegraph company, has already given

new life to the movement looking toward the

government control of the telegraph. Senator
Wilson, of Iowa, has had a bill to that effect in

several congresses and Senator Edmonds, of Ver-
mont, was a supporter. Through the latter's ef-

forts the bill was repotted favorably by the post-

ofSce committee, but it was never reached on the

calendar.

The new form of microphone shown on another
page possesses merit enough to warrant its repro-

duction from our German contemporary Elektro-

technischer Anziger.

The reader will see in this somewhat of a re-

semblance to the Mi.x and Genest microphone
illustrated in No. ii of the Western Electric-
ian. The essential difference between the Mi.x

and Genest microphone and that shown in this

number consists in the employment of a spring
in the former and threads in the latter for holding
the carbon rollers in place. Special stress is laid

upon the simplicity of the apparatus and the cer-

tainity with which it works, inasmuch as the
threads shown entwine the three carbons taxing
them equally.

Every new device for lessening the danger on
railroads will be welcomed, and the electric

alarm for railroad crossings, described on another
page, adds another to the many similar devices
already tried. The imperative necessity of pro-
tection at street crossings, especially in large
cities, becomes more urgent as railroads multi
ply and cities increase in size. Accidents in

Chicago are becoming alarmingly frequent, and^

the public demand for faster time on suburban
trains, and the disposition of the railroads to ac-

cede to it, is likely to increase the danger very

materially ; .speed has thus far been limited to

six miles an hour, but it is proposed to increase

it to fifteen miles, and it will probably be in-

creased eventually to thirty miles, if proper pro-

tection can be afforded. The mayor and the

railroad companies are both fully awake to the

importance of ample protection, and the facility

with which electricity can be applied, and the

rapidity of its action, especially adapts it to the

requirements in this case. Where street cross-

ings with numerous tracks intersect, and trains

in opposite directions are constantly passing, the

most vigilant flagman cannot wholly avert

danger, and automatic devices operated by the

passing trains, are the only sure reliance.

The scope of the current issue of the West-
ern Electrician well illustrates the frequently

mentioned activity in the electrical field. Even
well posted electricians who are supposed to

keep pace with the developments in this depart-

ment of industry will find much to interest them.

In the way of illustrated articles, we show a new
style of battery, a new microphone, even a new
form of push button; then a method of sound-

ing" an alarm at railway crossings; follow with

a description of belting adapted to high

speed engines for electric lighting, and con-

tinue the illustrated treatise on the elements of

electric lighting. In Mr. Warner's paper and
the report of the proceedings of the American
Institute of Electrical Engineers in New York,

there are many points of interest and informa-

tion, while the bright and newsy correspondence
from different electrical centers notes the pro-

gress that is being made in other places.

In a quiet but effective manner steps are be-

ing taken in Chicago towards lighting at least

the main business streets by electricity, the city

to own and operate its plant. The feeling in

the city council toward the movement is said to

be favorable, and naturally enough Professor

Barrett, the city electrician, is strongly in favor

of it.

No valid objections can be raised against the

plan, while many points can be cited in its favor.

At the price charged for street gas lamps, even
the most liberal estimates of cost, both initial

and for maintenance, show a saving well worth
the consideration of the city financiers. It is

hardly necessary to refer to a comparison of the

electric light and gas light for street illumina-

tion, for the superiority of the former is univer-

sally recognized. The fact has been brought
out in New York that the extension of street

lighting by the powerful arc light has actually

wrought a decrease in crime, and there are cer-

tain sections of Chicago where a similar decrease
should be made, even if the expense were many
fold greater than that entailed by the introduc-

tion of the electric light.

Undoubtedly the successful operation of the

river lighting plant now being constructed will

have considerable influence upon the adoption
and installation of a general street lighting sys-

tem. And as that plant promises everything in

the way of success, it will probably not be long
before definite measures will be taken by the

city authorities to install and operate a plant to

light the streets.

The paper on automatic current regulation,

read at the last meeting of the Chicago Electric

club, by E. P. Warner, which we publish, gives a
concise, connected history of the various devices
for this purpose which have coine into use, and
their comparative merits and success. The sub-
ject is one of great importance, and the paper
shows that, while much has been done, much yet
remains to be done, before any system can be so

far perfected as to be entirely satisfactory. Still

it is encouraging to know that good, practical

results have been obtained, and many of the
obstacles met with in the earlier attempts sur-

mounted.
When electric lighting was first introduced

into Chicago, seven years ago, we had what might
appropriately be termed the pole sj'stein of regu-
lation. When one lamp in a series became dim

or was extinguished, and the others blazed out
fiercely, a long pole was used to adjust the car-

bons in the offendingjamp and restore the equi-

librium, and the clerks in business houses where
the arc lamp was introduced as an advertisement,
were often kept as busy waiting on the lamps as

on the customers. Now the system of regulation

is such that the extinguishing of one or more
lamps in a series makes scarcely any perceptible

difference in the light of the remaining lamps.

Wednesday evening, October 12th, a fire

occurred in the insane asylum at Cleveland, O.,

and seven women patients were burned to death,

while three more were so frightfully burned that

death would have been welcomed as a relief to

their sufferings. The cause of the fire is sup-

posed to have been leaking gas.

A thrill of horror is awakened at the thought
of a fire in a building occupied by human beings

bereft of that reason that would otherwise teach

them to seek some way leading to safety—poor
demented creatures whose clouded senses recog-

nize no signals of warning or signs of danger.

Humanity teaches that extraordinary precautions

should be taken for the safety of those who are

for any reason confined within walls or behind
bars. In the present instance there is no evidence
that to dereliction of duty can the prime cause of

the fire be laid. Nor was there any dereliction

of duty to be chai"ged with the fire in the state

industrial school at Rochester, N. Y., a winter or

two ago. Nevertheless, fires occurred in both
institutions, though the loss by death in the

flames was much less in both cases than might
have been expected. It follows then that even
in the best regulated institutions, where persons

are for any cause confined, fires may occur, and
that being the case, that extraordinary precau-

tions should be redoubled. If the safe electric

light had been burning in the Cleveland institu-

tion and no gas been in the building, there could

have been no leaks to originate a blaze.

The discussion of Professor Forbes' paper on
his coulomb meter by the American Institute of

Electrical Engineers at its last meeting, Oct.

nth, will be found on another page. In a simi-

lar discussion by the British association, at Man-
chester, the invention was highly commended by
Sir William Thomson, Professor Perry and
others for its extreme simplicity, cheapness,

and scientific adaptation to the purpose for

which it was designed. This commendation was
the more remarkable from the fact that both

Thomson and Perry have similar devices of their

own, to which they have devoted a great deal of

time and attention; and Sir William went so far

as to say that Professor Forbes' instrument so far

excelled his, especially in simplicity and cheap-

ness, that he would probably abandon his own
except for some special uses.

The instrument is constructed entirely on the

principle of the heat generated in a wire by the

electric current; this heat creates ascending air

currents, by which a little horizontal wheel with

mica vanes is rotated, and this puts in motion a

light train of clock-work, by which a record on a

scale is indicated, the instrument being covered
with a glass shade to protect it from external air

currents.

In the discussion before the American Insti-

tute, the question was raised, and pressed quite

earnestly by one of the speakers, as to whether
the accumulation of heat in the top of the shade

would not produce partial equilibrium, reduce
the speed of rotation, and cause a false registra-

tion, and whether this might not be avoided by a

small hole in the top for ventilation. Professor

Forbes replied that as a matter of fact the heat

accumulation did not affect the speed of rotation,

and that ventilation was therefore quite unneces-

sary, and any opening in the shade detrimental

to success.

Mr. Weston, whose experience in the use and
construction of meters seems to have been very

extensive, commended this instrument in the

highest terms, stating that, as a matter of fact,

all the numerous meters heretofore invented, his

own included, were very unsatisfactory, and most

of them practically worthless, while this simple,

delicate little instrument could measure accu-

rately weak currents or powerful ones, constant

or alternating.
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Automatic Current Regulation.'

By E. p. Warxer.

The title " automatic current regulation " is

rather comprehensive and may reasonably be
held to isclude all automatic regulation of cur-

rent whether, upon single or multiple circuits.

It is my intention, however, to limit this paper to

a brief consideration of the various systems of

regulation used to maintain current constant over

a single line. While but a superficial treatment of

the subject without entering closely into construc-

tive details at any point, it will, I trust, prove

sufficiently interesting to have merited your at-

tention.

Previous to the discovery of the dynamo elec-

trical machine in 1S66, a number of attempts had
been made to secure automatic regulation. Sie-

mens, Hospitalier, Regnard, Sir William Thom-
son and other scientists of recognized ability had
e.xperimented with variable rheostats controlled

by electro-magnets and platinum wires operating

through expansion, to vary the resistance in cir-

cuit and thereby hold current constant. One of

the most perfect devices consisted of two clock

trains controlled by an electro-magnet placed in

the circuit upon which it was desired to regulate

current. Any decrease in current operated

through the movement of the armature of the

electro-magnet to allow one of the clock trains to

start and move the lever of an adjustable rheostat

in such a direction as to reduce its resistance

;

this it continued doing until the current was re-

stored to a certain point, when the armature of

the electro-magnet would be drawn up and stop

the clock train. An increase of current operated

to start the other clock train, the office of which
was to shift the lever of the adjustable rheostat

in the direction required to increase resistance

until current reached its normal strength when
the train would be stopped as before mentioned.
This apparatus was found, under favorable condi-

tions, to maintain the constancy of current within

quite narrow limits. Where simply an electro-

magnet and armature or platinum wires were
used to directly operate a variable rheostat, the

results were of a very unsatisfactory nature, for

the reason that with a constant value of C the

magnetic movement of the electro-magnet, as

also the heating of the platinum wire, must re-

main constant. It is therefore manifest that no
proper adjustment of the variable rheostat could
be made in this way. If we look at these meth-
ods of regulation from the standpoint of efficiency

we see that their use must, to a greater or less

extent, affect the conditions of maximum efficiency,

a certain portion of the output of the generator
being sacrificed for the purpose of regulation.

With the advent of the dynamo electrical

machine there arose a pressing demand for some
practical means of automatically regulating the

current supply. Numerous inventions have re-

sulted varying, over a wide range, in their opera-
tion and utility. Before proceeding with a de-

scription of the various systems of regulation it

would perhaps be well to briefly mention some of

the causes of irregularity in current.

In the case of a dynamo electrical machuie
supplying a number of arc lights in series, vari-

ations of current may be occasioned by either of

the foUowmg:
First, changes in speed of rotation of the arma-

ture.

Second, changes of circuit resistance whether
internal or external.

Third, changes in strength of magnetic field.

It is, of course, possible for two of the above
causes to operate simultaneously either with or

against each other. One of the earliest experi-

mental devices for maintaining the current con-
stant over varying resistance consisted of an elec-

tro-magnet connected in the main circuit, having
an armature lever so connected to the governor
of the driving steam engine as to operate to in-

crease the speed of the engine, and consequently
of the dynamo armature, directly as the resistance

of the circuit increased, or, on the other hand, to

diminish the speed as resistance decreased. The
origination of this scheme is credited to Fennel
and Richardson, of England, who experimented
fromiS79to 1881. In 1880 H. S. Maxim, of

. Brooklyn, N. Y., devised an apparatus of a now
well-known and distinct type. In the main cir-

IKead before the Clilcago Electric Club, October 17, 1887.

cuit of a dynamo electrical machine was included
an electro-magnet with an armature and lever

operating through mechanical connections to

shift the brushes around the commutator of an
auxiliary series dynamo, the current from which
was used to excite the field magnets of the main
or larger dynamo ; a movement of the brushes
forward resulted in a reduction of current
and consequent weakening of the field of the

large dynamo ; a movement of the brushes in

the reverse direction gave an increase of magnetic
intensity. The action of this regulator apparatus
was rather unsatisfactory. In practice it was
found that the current from the auxiliary dynamo
could not be changed as desired without destruc-

tive sparking on the commutator. The resistance

of the main field magnet coils being unvarying
and the speed of the auxiliary dynamo constant,

the brushes would only run free from spark at one
particular point. Certain features of construc-

tion in the main dynamo also interfered with the
operation of the regulator.

In speaking of this apparatus as of a well

known type, I have in mind the class or type of

regulators that operate by varying the strength
of the field magnets. In this class may also be
included the regulators of Charles F. Brush, of

Cleveland, Ohio, and Edward Weston, of Newark,
N. J. In the Brush regulator, the field magnets of

the dynamo are excited by the direct current of the

main conductors; a shunt of variable resistance

is connected across the magnet coils whereby
any desired amount of the current may be diver-

ted from the coils, the ampere turns reduced and
field magnets weakened. The variable resistance

consists of a pile of carbon plates connected in

series in the shunt circuit; a solenoid, compound
wound, is provided, the coarse wire or inner coil

being connected directly in the main circuit,

while the outer or fine wire is in series with the

carbon resistance pile and shunt circuit. The
iron core of the solenoid is connected to a lever

arranged to bring pressure on the carbon pile as

it is drawn upward. As current rises or falls,

owing to variations of circuit resistance, the sole-

noid varies the pressure on the carbon pile and
therefore the resistance of the shunt circuit, the

idea being to so vary e. m. f. as to maintain cur-

rent constant. This apparatus does not seem to

be capable of regulating over a very extended
range, but serves within reasonable limits to reg-

ulate current ; should the resistance of the cir-

cuit be lowered the resulting increase of current

immediately draws up the iron core, increases

pressure upon the carbon pile, reduces shunt re-

sistance, and weakens field magnets until e. m. f.

has fallen so as to nearly reduce current to its

former strength; the increased pressure upon the

carbon plates must, to a certain extent, be main-
tained, and to assist in doing this is the office of

the fine wire of the solenoid which as I have sta-

ted, is included in the shunt circuit. It is ap-

parent, however, that care must be taken in

applying the shunt coil to this use, as it operates
to reduce the resistance in its own circuit and
thereby increase its own current. It must also

be properly proportioned coarse wire, or main
coil to ensure good work. As a rule, when any
great change of load is to be made on a Brush
series dynamo, such as cutting out a large num-
ber of lamps, the commutator brushes require

to be shifted forward by hand to reduce e. m. f.

The Weston regulator used by the United
States Electric Lighting company consists of a

variable resistance placed in the shunt circuit of

a shunt wound dynamo. An electro-magnet

placed in the main circuit controls a mechanical

shifting device that serves to either increase or

decrease the resistance in the shunt circuit. This
resistance must be held at such a point that the

current in the field magnet coils will just raise

them to the needed magnetic strength to give

the proper e. m. f. to maintain the desired current.

A decrease of circuit resistance will therefore

call for a corresponding decrease in strength of

magnetism of fields, while an increase of circuit

resistance calls for increased magnetic field. In

this system of regulation, the field magnet cores

must never reach saturation, and, as a conse-

quence, they are quite sensitive to current

changes. As a rule, they give the best and most
stable results when a full load is on the dynamo
and the fields are magnetized to their highest

point. This system of regulation has never been

successfully applied to any of the so-called high
tension systems, although experiments have been
tried by Wm. Hochhausen and others. Hoch-
hausen tried winding the field magnets of a series

dynamo in sections, so arranged that the auto-
matic regulator cut in or out the sections as de-
sired. The very unstable nature of the high
tension arc, and extreme sensitiveness of the field

magnets when not charged to saturation, made it

nearly an impossibility to control the apparatus
or render is stable under all loads.

Numerous ingenious devices for automatically
shifting the brushes upon the commutator of a
dynamo to effect current regulation, have been
brought into use during the past five years. Elihu
Thomson and Wm. Hochhausen were active in

developing this class of apparatus, and it is now
very extensively used. It has been found that

with certain kinds of armature, either open or

closed coil, a perfect regulation of current could
be effected by simply shifting the brushes around
the commutator to suit the varying resistance.

When the proportions of wire to iron and their

disposal with reference to each other are correct,

such a method of regulation does not increase
sparking at the brushes or occasion undue heat-

ing.

In the regulator devised by Elihu Thomson, a
double solenoid placed in the main circuit is

provided with an armature having a circuit-clos-

ing device attached, which closes or opens a
shunt around an electro-magnet also in the main
circuit. When the shunt circuit is open, the
electro-magnet is, of course, energized, and starts

moving the brushes forward and reducing the

current until the solenoid—commonly called a

wall-controller or relay—opeiates to close the

shunt, whereupon the magnet is de-energized,
and permits the brushes to be moved back by
the action of a spring br weight until the
increased current causes the relay to again open
the shunt circuit. This opening and closing of

the shunt circuit occurs with greater or less fre-

quency, according to the demands of the circuit.

For instance, should a considerable decrease of

circuit resistance be made, the relay would ope-
rate to hold the shunt circuit open until the

electro magnet had thrown the brushes far

enough forward to make a proportionate reduction
of e. m. f., or until the normal current was again
reached, when it would rebegin its work of alter-

nately opening and closing the shunt circuit, the
rate in this case being determined by a dash pot
adapted to retard the action of the electro-mag-
net. This apparatus, while rather complicated, is

capable, when properly adjusted, of giving a
sufficiently close regulation of current for arc
lighting purposes, the continuous rise and fall

producing no appreciable effect upon the lights.

In the regulator of Wm. Hochhausen a small
electro-motor is sometimes used to move the

brushes around the commutator, a relay in the

main circuit operating to send a portion of the
current from the main conductors through the

motor in such a direction as to cause it to move
the brushes in the proper direction. Hochhausen
also made use of a mechanical brush shifter

driven by friction gearing from the shaft of the

dynamo. Two electro-magnets included in the

main circuit were so arranged that the relay also

in the main circuit could short-circuit either of

them, then leaving the other free to act upon an
iron armature placed between their poles, one
magnet operating through the friction gear to

move the brushes forward, the other through sep-

arate gear to move the brushes back.

It has been found possible to dispense with

the use of a relay and contacts, and make a

properly proportioned electro-magnet in the

main circuit act directly to control the mechan-
ism used to shift the brushes, power being ob-
tained from the dynamo shaft through belting.

Regulators operating on this plan are used by the

Western Electric company, of Chicago, for their

arc lighting system. They are also used, I think,

by the Fort Wayne Jenny Electric Lightcompany.
The results obtained vary, of course, with the

different mechanical devices used. It is a diffi-

cult matter to so proportion an electro-magnet

that it will perfectly respond to changes of cur-

rent, the magnetism lagging behind current both

in ascending and descending.

In the regulating apparatus, patented by J.

H. Irwin, in 1882, the armature of the dynamo
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is moved laterally out of its position between

the poles of the field magnets, thus reducing the

active wire upon the armature, and in turn the

e. m, f. and current; the field magnets are in

series with the armature, and the expenditure of

electrical energy required to excite them is there-

fore constant. The great length of the armature

shaft, inertia, and probably numerous other diffi-

culties encountered in practical use, have pre-

vented the adoption of this system of regulation.

Automatically operated devices for moving
the poles of the field magnets toward or away
from the armature have been tried, but the re-

sults obtained have not been encouraging. At-

tempts have been made by inventors to regulate

by moving the field magnet poles around the ar-

mature, leaving the brushes stationary. I do not

learn that any good results have been obtained,

but see nothing in the scheme to warrant very

unfavorable comment.
Another arrangement of apparatus for regula-

ting current is commonly known as the magnetic

short-circuit, its operation depending on the ac-

tion of a keeper or iron bar placed across the

poles of a dynamo, to divert a portion of the

magnetic lines of force from their usual path

through the armature core, thus reducing the

e. m. f. In this case the automatic regulator

causes the keeper to approach or recede from

the poles according to requirements. In this

class may be included the regulators of F. G.
Waterhouse and- H. W. Ravenshaw. In this

class of apparatus, use is made of a combination

of series and shunt winding, the shunt coils

operating upon a keeper of iron placed across

the poles to oppose the lines of force which tend

to pass, the degree of opposition increasing di-

rectly as the resistance of the circuit until maxi-

mum load is reached, when the keeper will be
found acting in conjunction with the cores of the

series coils to form consequent poles. With the

Ravenshaw apparatus an automatic regulator

operating a variable rheostat is used to regulate

the current in the keeper circuit. Experiments
in this line do not seem to have been carried far

enough to demonstrate practical value.

A. G. Waterhouse has patented a system in

which are combined shunt and series windings

of a field magnet frame having consequent poles,

the shunt coils operating to shift the consequent
points around the armature. I am not in posses-

sion of accurate data regarding practical opera-

tion.

Placing compound windings on the field mag-
net cores of a dynamo to make it self-regulating,

while correct in theory, has, up to the present

time, proved a failure, especially where attempts
have been made to adapt it to use on arc light

circuits.

Another method of regulating, the subject of

a United States patent to Elihu Thomson, is

termed the *' dynamometric." It is based on
the assumption that the power taken to drive a

constant current dynamo varies directly with the

e. m. f. A simple form of dynamometer mechan-
ically connected to the commutator brushes,

moves them back as the circuit resistance in-

creases and forward as it decreases. Apparently
correct in theory, there appear many difficulties

to contend with in its practical application.

Having thus briefly mentioned the well known
methods of regulation, in about the order of their

appearance, I will say in conclusion that the
best systems I have seen in operation fall far short
of that accuracy and reliability that it is hoped
may be reached by future inventors.

Telephone Stock Quotations-
Col. S. G. Lynch, broker, 146 La Salle street,

Chicago, furnishes the following quotations on
some of his specialties in telephone stocks:
Chicago 3S5 400
Central Union _ _ 44 45
Michigan __ __ 72 73
Great Southern 28 30
Colorado .^^ iS 20
Rocky Mountain Be!l * 40 45
Cumberland 80 85
Wisconsin 105 107
Bell of Mo 155 157
Iowa Union __._. 25 27
Missouri & Kansas 1 69 70

The Edison Light company wants permission
to place a wire across the Sault canal at a height
of 180 feet, which it thinks would clear the masts
of all vessels.

Forbes' Coulomb Meter.

A special meeting of the American Institute

of Electrical Engineers was held in New York,

October nth, and Professor George Forbes, a

distinguished scientist and electrician of England,

read a paper describing his new coulomb meter.

This meter was illustrated and fully described on
page 17S, No. 15, of the Western Electri-
cian.

At the close of the paper Professor Forbes said : I

would like to show you one or two points about the instru-

ment. In this instrument there is one part which I have
not described to you. Perhaps before I describe it I ought
to let you see it working. I will put on some battery cur-

rent, and we will just make it g;o round and see what hap-

pens. [The professor started the current.] I am starting

it with a current of 11 amperes. It takes a little time to

CTCt up its full speed and a little time to lose its full speed.

I have shown this lighter form of wheel work, and I am
making it even lighter than it is in the instrument which is

being manufactured now. This instrument has a good
deal of metal work— much more than in any of the instru-

ments which I have been using before, and the mass of

metal absorbs so much heat that it went on for a consider-

able time after the current was broken. Now. this might
suit the suppliers of electricity very well, but it would not,

of course, suit the consumers, and one must defer to both
sides. There is another point about this instrument which
I have not shown you. It is an arrangement which is

attached to it for lifting up the mica vanes against a fixed

stop above. I have moved the stop away, you see, at

present. That lifts the mill wheel up against the stop and
enables us to carry it about with safety; that is to say, I

must make one reservation— there is fear of danger if it

passes through the New York customs house. I brought in

a lot of instruments, and after I saw a little of what the

customs house people were doing, it sickened my heart so

much that I let them lock the instrument up and put it in

the public stores. I had worked six hours that morning
like a slave, doing their bidding, and by the time it came to

me I am sorry to say that many of the things were in a sad

state. You will notice something hanging to that. That
was an extrehiely delicate spiral spring, which was attached

to one of these mill wheels, acting simply as an ampere
meter, not acting for registering the consumption, but
measuring the rate at which the current is passing through
the conductor. That instrument is quite disabled, and
others too. I have also some diagrams here. Here are

actual examples of some of the readings of these ampere
meters, and I have sometimes taken them under different

conditions. I have, for example, got: the instrument with
the clock work in, and without the clock work, showing the

amount of friction, and I may tell you this, that it looks as

if the wheel work there would cause a considerable amount
of friction which has to be got over. That friction is a

mere nothing compared with the friction of the air which is

circulating in these convection currents which are created.

There are three frictions coming in: first, there is the air

friction in the currents of air, which is the chief source of

friction; secondly, there is the friction of the jeweled cup
on the point; and, lastly, there is the friction of the wheel
work, which is far less than the friction of the jeweled cup
upon the point. That is what one of these diagrams shows.
Another one happens to show the effect when the appa-
ratus for fixing the mill wheel is taken out. Another one
may be of some interest to you. It is this instrument
when it was an experimental instrument. I varied the dis-

tance of the vanes from the conductors, and I used it at

1-16, 3-16, 5-16 and 7-16 of an inch. You might expect
that the nearer it was to the conductor the greater the
velocity would be of the given current. That is not so.

It then creates friction by pulling the air from the surface

of the wire when it is too near. Three-sixteenths of an
inch was found to be the most suitable distance.

There is a peculiarity of this instrument which I believe no
other meter has, and that is, I have not only my own tests

of it, but I have some independent tests. I have never
been able to get any independent tests of any meter in the

world; but I left word before I left England, a fortnight

ago, to have one of these meters finished and sent to Sir

William Thomson, who was kind enough to say that he
would test the instrument. The sister meter to this one
was sent. This meter has an adjustment to it which no
manufactured article ought to have; and no manufactured
meter will have, but this being in the experimental stage,

it had an adjustment which regulates the depth at which
the first wheel works into the principal pinion. Now it

appears that that screw had become loosened in traveling

when Sir William got it, and it was not found out until

after the experiments were made. But the thing is being
done again. I have received the test made under the con-
ditions of that instrument, which I will write down on the

board. He applied different currents, and he got the ratio

of current to speed at these different velocities. He did
not try to see what was the feeblest current he could start

with. He began with one ampere, and the ratio of cur-

rent to speed was 66.5; with i 5 amperes the ratio was 45-5-
I will leave out the decimal place if you please. He then
used two amperes, and the ratio of current to speed was 44.
He then used three amperes, and the ratio was 39. He
used five amperes, and the ratio was 3g. He then used ten
amperes, and the ratio was 42|<. He then used 52 am-
peres, and the ratio was 42. Although I look at that as
very bad indeed, I think you will agree with me that that
gives you a very good result. I would have been very well
satisfied with that six or eight months ago; but I confess
I am not satisfied with it at present, when we are able to
get it so much more accurate. However, I thought it

would be worth while to give you these results of Sir Will-
iam Thomson. After the instrument had been going

—

it was one of these instruments with a large mass of metal
in it^Sir William Thomson found what T have spoken to

you about, that putting the lower currents, after it had

been running for a long time with 15 amperes, it was too
favorable to the supplier of electricity and not favorable

enough to the consumer. After that, he put it onto 10
amperes, and he. got only 37 as the ratio of speed to cur-

rent instead of 421^, as it was originally.

Professor Forbes then passed a current through the in-

strument and a recess of ten minutes was tak^ to enable
those present to examine it. When the session was re-

sumed, President Martin called for a discussion of the
paper.

Mr. Vanderwey45e: Is it the attention to have that

apparatus under that glass shade while in operation contin-

uously? The objection would be tliat when the apparatus
is in operation a little while the air will be heated and the

ascending force would diminish and become very small at

least when the air was considerably heated in the glass

shade To correct that nothing would be easier than to

make an opening in the top of the glass shade to let the

ho"" air out, and keep the surrounding atmosphere more
uniform. The apparatus would give an indication of less

velocity if the air is made warm than if it is cooler. When
the apparatus has been in operation for some time so that

the air which surrounds it becomes heated, the indications

would become a great deal less. I wish to do justice to

Professor Forbes for the ingenuity of the apparatus, and
the remark I made is only for the purpose of suggesting
something which may make the apparatus more perfect.

Professor Forres: These are very suggestive remarks
that come from Mr. Vanderweyde, and of course they oc-

curred to me during the process of experiments. There is

one lesson that I have learned from this instrument, which
is. that you can not calculate on what is going to happen
with a convection current.- [Applause-] I have been as sure

as possible, over and over again, when I was making a

minute change in the instrument, that I knew as well as

possible what it was going to do—and it never did it. Mr.
Vanderweyde suggests that when the air at the top of the

shade gets heated the instrument will be slower. The only
answer I can give to it is that it is not. It goes perfectly

continuously, however many hours I have it at work. He
suggests that a hole should be made at the top to keep it

cool. Nothing in the world will ever induce me to let a

hole get into that mechanism any more than I would let

the works of ray watch be exposed to the open air to get

dust into them. But it is quite unnecessary, for it goes any
number of hours at a perfectly constant rate, even when
the top gets hot. It is remarkable that the first person who
has spoken at this discussion, has raised the first objection

which every person who has ever spoken to me about it

has raised, and that is, that its indications will depend
upon the external temperature; that when the external tem-
perature is high it will go quicker. This is the only

one thing, however, in which practice does agree with

theory in convection currents. The theory of the thing is

perfectly simple. The moving force is the difference of

temperature between the conductor and the external air.

It does not depend in the least on the absolute temperature

of the place; it is only on the heat that is being generated

in the conductor, and it is the difference of temperature
created there and the external air which gives you the mov-
ing force. It is a matter of indifference whether you start

with a temperature of 30 or roo. As a matter of fact, the

indications in a warm atmosphere and a cold atmosphere
are identical. I may forestall the question that is going
to be asked immediately—whether the barometer has any
effect. I may say that I have not had the instrument under
an air pump to test it, but I have tested it day after day,

and I have seen no perceptible variations.

Mr. Vanderweyde: No person of any information

would talk about a barometer in connection with it; but

what becomes of the heat which is continually generated?

Professor Forbes: It is radiated from the surface of

the glass. A great deal collects at the top. A fixed tem-

perature is arrived at, of course, and the heat which is

being created is all radiated from the surface of the glass.

Mr. Vanderweyde: It must be confessed, however,

that heat is generated continually. Now if experience

proves that that does not affect the instrument, that is all

right; that settles the matter; only the suggestion is very

natural. Because we all know that the ascending force of

air depends upon the difference of temperature between

the air which is passing under the vanes and the air at the

sides, and that the heat accumulated in the top must grad-

ually descend and cause an influence I can not help believ-

ing.

Prof. Forbes : You are able to test it when you are

passing a high current through it; you are able to test it

by holding the hand on it.

Mr Vanderweyde : Putting the hand on it is not a

good test We have thermometers which can determine it

correctly and I cannot see why a small hole in the top

would do harm. The gentlemen said he would as soon ex-

pose the works of his watch to the air as to have a hole in

the top of that shade. But I would like to be informed

what injury a small opening in the top would be, to let out

the hot air which must come up from below
Frank L. Pope: The amount of heat which is

generated by the action of the current is not very great at

the most, and as it gradually collects at the top of the

glass, it is probable that before the hot air has extended

down far enough to effect the operation of the instrument,

that the radiation has become great enough to carry away
an equal amount of heat with that which is being generated

and the temperature, from that on, is stationary, and that

the balance is brought about before the currents of air are

affected sufficiently to affect the operation of the" instru-

ment.
Mr. Vanderweyde ; But I suggest that the radiation

through glass to the exterior air is very small.

Mr, Mailloux : If it is asked what the objection

would be to a small hole there, it seems to me that it is proper

to ask what good it would be. When Professor Forbes

has told us that the instrument works absolutely perfectly

without the hole, I do not think it is necessary to consider

the absence of a hole there. There are some other points

which I would like to bring forward, and which perhaps
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mav be of greater importance than a small hole in the top

of that glass shade. One point is about the friction of the

apparatus. I would like to know whether the calibr.ition

of the apparatus dees not depend for its constancy on the

friction of the apparatus remaining constant as nearly as

possible ; and it also occurs to me to suggest that the fric-

tion of the apparatus may have a great deal to do with its

sensitiveness as an integrating instrument. In other

words, if there 'S very little friction, it is quite likely that

the inertia would be greater and its momentum once ob-

tained would tend to carry it over, so that if there were any

abrupt changes in the current it would not so readily re-

spond to them. So that if we were to draw a curve of

variations of current it would in reality not follow that

curve closely, but only partially, introducing a quantity in

the result which would be the analogue of self-induction

"with an ordinar}- apparatus. Now, there is another point.

In order to obtain heat from a conductor wc must have a

certain amount of resistance, and I would like to know
whether the amount of resistance that has to be introduced

in the wire (which I presume is iron from its appearance),

is of material consequence.—whether it would figure at all

as an element of resistance of the whole circuit, and also

whether by virtue of its resistance, or of its position, it

would introduce any variation, which has been called impe-

dence, in the circuit, in consequence of self-induction or

anything like that.

Professor Forbes: The first question is as to the effect

of the constancy of the friction—whether the speed of the

instrument depends upon the constancy of the friction of the

solid parts, and the second question I had better take in

connection with it, which is whether that friction of the

solid moving parts renders it more sensitive. First, we
have to consider whether after the lapse of months or years

when the mechanical parts of the instrument are not in

such good order as when it was started, whether its read-

ings will be as accurate as they were at the beginning, and

in the second place will it be as ready to start with a feeble

current, with the friction of the wheel work as without it.

I have already said that the most impoitant part of the

friction in that apparatus is the air friction; but that is

especially so in the case of a larger current. When the

currents come to the average size or greater the air friction

is out of all comparison the greatest friction that we have

in the instrument. At any time the friction of the steel

work, incredible as it seems to most people at first sight

who are not accustomed to thinking much of the subject

—

the friction of the wheel work is but a fraction of the fric-

tion of the jeweled cup upon the pivot. You must re-

member that the first wheel of the wheel work is rotated at

only one-tenth the speed of the mill wheel and its weight is

extremely light compared with the weight of the mill wheel,

and the friction of the first wheel is therefore very slight

indeed, and when you come to the second whee', its speed

of rotation is diminished tenfold and its lightness is small

compared with the mill wheel. I was told to expect this

by a great friend of mine whose name I ought always to

mention in connection with this instrument—Mr. Strow.

who assisted Sir Charles Whealstone in ail of his celebrated

inventions and who has assisted me in all this work, and
there is no man capable of giving such assistance in the

mechanical details of an instrument like this. I had in-

tended to make a German pun, a thing I never did in my
life before, and should have done so if it were not for the

earnest objections of Mr. Strow, and call this a Strow-

meter. [Applause.] That is the way that the friction of the

apparatus comes in. It is very slight indeed compared
with the air friction except with very feeble currents in-

deed. The result always then has been that what I call

the ratio of speed to current was constant whether the fric-

tion were a little more or a little less, but that it did not

start quite so easily with extra friction, and I have no doubt
that if the wheel work were to get seriously out of order

and we were to have very much more friction, it would not

be so sensitive to a single lamp, but at higher speeds there

would not be the slightest difference in the indications.

For example, to show you how that works I passed around
two diagrams, I think, giving you the ratio of current to

speed when different currents were passing through with

the clock work attached and without the clock work at-

tached. You would notice in those that with the clock

work attached it did not start with so small a current, but

when the instrument was once in working order from one
and a half amperes or so upwards, the two lines of ratio of

speed to current were identical. As to the resistance of the

instrument, I am asked whether it would afford a sensible

amount compared with the resistance of the lamps. As
soon as it does that we must, of course, stop using it. I

have never been able to raise this wire to such a temperature

that it did not indicate proportionately. I have had my
wires red hot, and up to that point it was still indicating

proportionately. You must simply stop using it when the

resistance here compared with the lamps is something you
do not like. There is another question asked which raises

a subject that I ought to have spoken more fully of in my
opening remarks, Mr. Mailloux has spoken about Oliver

Heavyside's impedence (Mr. Mailloux had pronounced the

word z'wpedence). I beg Mr. Heavyside's pardon. He has
distinctly asked us not to speak of it in that way but to call

it im/if(/ence. lie asks me whether the effects of self-in-

duction are perceptible in the instrument. Now there are

two effects of self-induction in a coil like that; one is the

effect of induction of one turn of a spiral upon another
and the other is concentration of the current in all parts of

the wire, not allowing the current all to pass through the

whole section of the wire equally. These are the results of

using an interrupted current or any variable current. Both
these effects come into play. In this case I have only four
turns of the spiral and their mutual influence is, of course,

quite insensible. Many of you, I presume, read with in-

terest equal to my own the delightful researches of Professor

Hughes on self-induction a year and a half ago which he
gave to the Society of Telegraph Engineers and Electricians
in London. You will there find recognized the fact that a

variable current passing through a conductor does not pass
equally through the different sections and it has been more

generally recognized since that time than previously that

there was a greater resistance in a given wire to a variable

current than to a steady current. Professor Hughes un-
doubtedly showed that this change of resistance is far

greater in iron than in other metals. The metal I used for

my conductor is iron. I confess that having these experi-

ments in mind and having followed out Professor Hughes"ex-
periment myself in the laboratory at a considerable distance,

I did expect to find a change in the resistance when I used an
alternating current and I expected that to use the same in-

strument for continuous alternating currents would necessi-

tate the employment of a constant by which the readings
should be multiplied in order to suit it for the alternating

current. I confess with the utmost gratification that on
testing it by means of the Siemens' dynamometer on the

alternating current and using the same Siemens' dynamo-
meter in testing it for the continuous cunent there was ab-
solutely no difference in the readings of the instrument so

long as the current remained constant whether the current

were alternating or continuous and then I remembered that

all Professor Hughes' experiments and all those I had made
in continuation of them were done with a made and broken
current in which the rapidity of change from no current to

the maximum of current is terrific, and that very rapidity

of change is what produces the spurious resistance, that

apparent greater resistance when the broken current is be-

ing used and that .when we are using an alternating current

which alternates, it is true, very rapidly, but in a variable.

manner, in a manner whose variations are not commensu-
rate with the rapidity of the variations in the interrupted

or broken current, in that case these effects, which were
so startling in Professor Hughes' experiments, donot appear
sensibly. At any rate, as a matter of fact, with alternating

currents and continuous currents, the instrument reads

identically. No constant requires to be introduced.

-Mr. Wheeler: I would like to ask what is the resist-

ance of the coil used.

Professor Forbes: Nearly a tenth of an ohm.
Mr. Wheeler: And I would also like to ask if you

can not overcome the effect of induction by making one
coil reverse upon another.

Professor Forbes: Perfectly, but there is no effect of

induction [Laughter,]

Mr. D'Imfreville: The instrument being so sensitive

is it not desirable to take some special precaution to pre-

vent it from registering when no current passes through it;

for instance, put it in some place where it will not be sub-
jected to a current of air, or the radi;ition from the sun or

hot air ?

Professor Forbes: No, I cannot say that it is. When
it is under a shade, as far as I remember, I have no recol-

lection of ever seeing the thing moving when there was no
electric current passing through it, I am pretty sure it

never does move, but you must remember it requires to go
round a thousand times before it registers a sixpence worth,

so even if there were a few turns it would not matter a bit.

The momentum of the apparatus has no effect. The
momentum is extremely trifling. As soon as the momen-
tum tries to carry it around at a different speed from that

which is determined by the velocity of convection currents,

these vanes are pulling every way through the air and act

as a drag on it and it immediately suits itself to the velocity

of the air currents. Since that question has been raised I

would like to sav this, that you must not expect the instru-

ment to go jumping about at very rapid rate of changes of

lamps. With a small current it takes about five minutes to

settle down to its readings. With the large current it takes

about a minute. That is not due in the least to any mo-
mentum in the instrument. That is due to its taking a sen-

sible time to accumulate heat in the wire and a sensible

time to get rid of the heat accumulated in the wire.

Mr. Shelbourne, The professor said it took about five

minntes to get its rate of motion in the mill wheel with a

feeble current. Now in regard to the first question that

was asked by Professor Vanderweyde in respect to making
a hole in the top, does it not appear that the apparent in-

accuracy of the instrument in registering light currents and
in getting its rate may be due to the generation of heat at

the commencement and that heat accumulating in the top

of the instrument and heating the glass, so as to arrive at

a point where there is an equation between the generation

of heat by the wire and the radiation from the outside of

the glass. I simply suggest this and I ask the professor

whether he ever has tried in making instruments, instead of

making the whole of the cover of glass, to put a dome of

copper or some other conducting metal upon it, so that the

air which rises and accumulates at the top may sooner reach

that equation of radiation from the outside of the instru-

ment with the generation of the heat which operates the

mill wheel.

Professor Forbes: I am asked as to the inaccuracies of

the instrument with a feeble current and the cause of it. I

confess that as a user of the meter I have not the slightest

objection to its not indicating at its full speed for the first

five minutes when you are using very feeble currents. The
monetary value of such a thing is imperceptible. If we
were wanting to use the instrument to determine the true

value of the ohm, or for any of those profound researches, it

would be right to go to very great accuracy. But I do not

think it necessary to go to any greater accuracy than we
have at present on that point, and to make the feeble cur-

rents begin their accurate reading a little sooner. I really

do not think that practically it is very important. Other-

wise, I think the suggestion that was made might very

likely be good— using a metal shade. Of course I have

had numerous changes in shades. I have tried a shade

which was nearly all metal But I found this shade before

you the best one I have used up to the present time. How-
ever, I think it is quite likely that the suggestion just made
might be a good one—that a metal shade would be fully as

good as the other—might be better—might make it a little

more sensitive perhaps. In think there may be a good deal

in what you say.

Mr. Wetzler : I am a little interested in knowing
whether any experiments have been made to determine the

best angle of those vanes and the best shape of them, and

if the shape determined on there has been found to he the

best.

Prof. Forbes : As to the angle, I have committed the

grossest folly that a man with the experience I have had
with this meter could commit— I have trusted theory. I

have been positively certain that an an angle of 45 degrees
must be the best. lam sorry Mr. Wetzler has drawn this

confession from me, because it is really the only respect in

which I have trusted to theory. As to the other points, the

shape of the vanes has been the source of endless experi-

ments. I made an enormous number of changes before I

arrived at this shape, and even little details in the shape
have come f om experiment, I made hundreds of vanes in

the experimental stage, and 1 am pretty sure that if that

type of mill wheel is to be used, the vanes are the right

shape,

Mr. Ries : Prof. Forbes mentioned at the outset that

his attention was drawn to the devising of this meter by the

fact that no meter existed for measuring alternating cur-

rents. Now, during the elaborate discussions we have
listened to this evening, nothing was said about its appli-

cation to alternating currents. Many would like to hear

from Professor Forbes as to its use in that connection and
if the meter is especially adapted to alternating cur ents-

where other meters heretofore devised are not applicable to

that purpose.
Prof. Forbes : Meters in the past have been construct-

ed by the use of, I think, only two principles of electrical

action ; the one being electro-cht-mical action, and the other

elect! o-magnetic action. Several instruments have been
devised with electro-magnetic action as their basis ; but
those which were sensitive enough to be practical were
obliged to contain iron in their construction. I do not know
of any meter which has been brought into practical f<irm

which does not depend on one or other of these two princi-

ples. In an alternat ng current, the current is of course
alternaiely going in opposi e diiections, and in any electro-

chemical arrangement wiiich may be used, whatever is done
by the current when it is going in one direction is un lone

by the next alternation of the current. So that it seems t>

me hopeleS' to think of designing a meter upon electro-chem-

ical action. The designing of a meter on electro-magretic

action i-- a far more hopeful thing ; though even in continu-

ous current meters, I believe the difficulties have not been
altogether gotten over ; but in using aliernating currents

I he phenomena uf self-induction come in and not only that,

but als > the fact of your having iron. The intensity of the

magnetization of the iron depends upon the .speed of the

alternations ; so that as a matter of faet it has been found
in ev^ry meter wh ch has iron in its construction that the

indications of the meter, even if you keep the current per-

fectly co'istant. are totally different when the speed of the

engine varies ; that is t* say, when the number of alterni-

t ons per second is changed. So that if you were testinfj

such a meter, you would test Jt at one >-peed, and you would
get at its CO istant if it had a c nstant, and then yim would
give it to your consuirers and of cou'se you would not run

your e'gii es at that spee 1
; y u would run at a totally dif-

ferent speed, which would favor your suppliers. [Laugnter.]

I think it is immoral to sug.jest su h a thing as that; it

lends itself t ' fraud. That is the object'on to the el ctro-

magnttic meter, th t they give t Mally different ind cations

even w ith the same current, when the speed of alternat ons
is changed.

Frank L. Pope: Like a gas meter when you change the

pressure.

Prof. Forbes: Yes; like a gas meter when you change
the pressure. It was thinking of these things and thinking
also of other effects of the electrical current that made me
conclude that the only thing which would do was heat.

The reason then why this is suitable to alternating currents

is that it measures the heat generated; it measures the

energy which is used up; it measures a certain fraction of

the energy which is being used up in the lamps, and that is

what we want to measure, and it will do so whether we are

using alternating currents or continuous currents.

President Martin: We have with us this evening a

gentleman who has done more than anyone else to elevate

the standard of electrical instruments of precision in this

country. I allude to Edward Weston. [Applause.] The
subject has already developed many points of great interest,

and I have not the least doubt that Mr. \\'eston can con-

tribute very largely to our information on these points and
also touch upon others ihat have not yet been brought for-

ward. Mr. Weston, we should be very happy indeed to

hear from you.

Mr. Weston: I do not know that I can say very much
more than has already been said in regard to the instrument

by Professor Forbes. I think it is an extremely ingenious
and beautiful instrument. There has been already a great

deal of time and a large amount of money spent on electric

meters for direct currents, and I can say with Professor

Forbes that I do not think we have had any current meter
of anv value whatever. The electro-chemical system in use

by a very prominent company here was put out with a great

deal of confidence with the results to be obtained from it. I

think anyone looking at the principles involved would con-
demn it from the start. You are to take a small fraction of

the total current, and a very small fraction indeed, and
pass it through an electrolytic cell, the diameter of which
varies from time to time and the resistance is never fixed,

and pass the bulk of the current around a resistance which
is practically fixed. The change in the resistance of the

metal would be but a small proportion of the change in the

resistance of the electrolyte. Now, in such an instance as

that, you are measuring a very small fraction of the current

passing, and whatever error you have you are multiplying

that error by that fraction. If you are measuring yqjjjj you
are multiplying your error by Y^wiy- Any one who has had
much to do with electro-metallurgy knows that the cells are

constantly changing; that to keep the deposit regular and
uniform, to keep the resis ance of the solution uniform they

must be constantly attended to. There is not an electro-

plater in the country who does not once in a while go in

and stir up his baths. Such an instrument is of no real
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value. We may therefore dismiss those instruments entirely

from consideration, I think.

A great deal of work has already been done on magnetic

instruments; that is, instruments which depend upon the

magnetic attraction of the current through a wire— or the

current through a wire going around an iron coil. In those

instruments we have all the defects which have been re-

ferred to as being possible to exist in this instrument here,

manifested a thousand times more, with numerous others

that do not exist in this instrument at all. I can speak

feelingly on the matter because I have given a great deal

of attention to it, and have thought once or twice I had

something very good and have been finally obliged to

abandon it. If any one will take the record of the patent

office on electric meters, he will see there has been no

small amount of time and thought and money spent on

that question. Practically we are in the same position we
were before. We had nothing except the electro-chemical

meter which, as I say, I consider entirely worthless. In-

struments have been "built which are approximations, but

nothing in comparison with this, and if they were the}'

would niJt be of as universal application as this instrument.

This instrument is applicable to either alternating or direct

currents with the same practical degree of accuracy, a

thing very much to be desired, particularly in the present

state of the art- I will refer a little to some instruments

that have been built in my own laboratory, just to give you
an idea of the ingenuity and skill displayed in working this

instrument of Professor Forbes and how nicely it over-

comes all the dil^culties. [The speaker made a sketch on

the blackboard.] We have here an ordinary magnet with

the so-called consequent poles, which in this case are in the

form of disks instead of being curved out for the insertion

of an armature. These poles are brought as close together

as they possibly can be. That [indicating] is an annular

chamber running around the pole, into which mercury was
poured. A mercury cup was also placed on the base of

the instrument, in the end of which was inserted a cork

afloat, to get as little weight on the pivot which entered

the stem here as possible. This stem passed up right

through, connected with the disk at the center, and then

engaged a wheel work similar to the one that Professor

Forbes has here for the purpose of registering the number
of revolutions of the disk. Now if this magnet, which

was wound with very fine wire, was placed and so propor-

tioned as to be saturated with the maximum current that

would be likelv to flow with the difference of potential on
the circuit, if the core was kept constantly saturated, then

a current passing in here [illustrating] would go through

the disk readily, down through the cup and out through

the frame of the magnet, the magnets being placed in

derived circuits so as to keep them constantly in the point

of saturation. Under those circumstances, of course we
should have a series of radial currents flowing out of the

center to the periphery or vice versa. Such being the case,

the disk would commence to rotate and record the number
of revolutions on the little wheel work or registering ap-

paratus employed with it. This instrument was the result

of a great deal of hard work. It had been absolutely

abandoned. I could not find anything that was really sat-

isfactory and I can^e to this last of all. It stands on my
laboratory table now. It has not been touched for two or

three years. The instrument here, however, within certain

limits was really admirable, but those limits were so narrow
as entirely to prohibit its use for practical work. When
the speed varied the element of friction in the mercury
came into play here and very seriously changed the rate of

revolution of the instrument. I do not know whether
Professor Forbes has done any work on the friction be-

tween a mass of metal revolving in mercury or not.

Professor Forbes : I did a good deal of that at one
time.

JVlR. Weston : If you did, you will understand the dif-

ficulty. Nothing was accomplished. Now when I come
to see an instrument of this kind, after the amount of work
that has been put on it, it makes me ashamed to think that

I spent so much time on a thing of that kind. I may say

that it has already given rise to a very neat form of current

instruments in which, instead of having this rotate, it was
fixed, a large index here brought out from the disk, in

which case it was absolutely proportional to the number of

lampg in circuit. For a station ammeter I do not know of

anything that equals that to-day. It shows one lamp when
there are 300 or 400 or 500 on just as it shows one lamp
by itself. Professor Forbes has got here the simplest in-

strument that I think could be built I do not see how
you could improve it very much except in detail. The prin-

ciples are correct, and I must congratulate him very highly

indeed upon the success of the instrument,

Mr. Ries : After Professor Vanderweyde's sugges-
tion, which was the first one made this evening, about that

hole in the roof, it occurred to me that perhaps another
principle besides those mentioned by Professor Forbes
might be utilized in the construction of a meter of this

class. Professor Forbes mentioned electro-chemical ac-

tion, electro-magnetic action and caloric, or heat, as the

basis for a measuring instrument of this kind Now, if we
could obviate the friction due to the revolution of these

vanes in the air and place them in a vacuum like Cook's
radiometer, and instead of utilizing the principle of heat,

use that of light to give motion to the vane-;, I do not
know whether that would not make a very delicate appa-
ratus. It suggests a different direction in which to work.
You might perhaps take these vanes and place them in a

dark cell, surround them with a strip of platinum wire or

carbon filament, and use the variations in light to change
the number of revolutions per second, and that could be
recorded by an apparatus similar to that used by Professor
Forbes. I simply offer that as a suggestion.

Mr. Weston: 1 did not speak of the general class of

meters. '1 here are such meters as are dependent on the

action of clock work. A good deal of work has been done
on those. I think Mr. Gardiner took one of the first

patents out. In this case I thmk the clock work was to

keep the gear wheels moving at uniform rates and the de-

vice for transmitting that through the recording apparatus

was to enable a change to be made in the rate of recording.

Of course, there has been a great variety of instruments of

that class designed. Then there has been a class designed

which has contemplated the quantity of gas generated by
electrolysis. That can be used; but the same objection

holds in that that holds in the other one, that you can not

put that instrument in the direct circuit. It must be in the

derived circuit, and you must then measure the gas. which

induces a great many errors which have to be compensated

for. Then there have been other instruments in w^hich it

has been proposed to use strips of paper running under a

stylus which could be moved more or less by a magnetic

current. But you can see, wA^en you sift them all down,

that there is not one which is applicable to any system of

work that is now in use. This instrument appears to me
to be so appHcable. Some people may say that is a very

delicate instrument Well, there is a great deal of very

delicate work about electric lighting, and the sooner we
get men who are delicate enough to handle it the better we
shall be off. You can not wait for men to be educated or

depend upon men entirely. You have got to run on with

the art and tlie men must grow up with it. A few years

ago there used to be no ammeters. Volt-meters used to be

ridiculed. Everything was rule of thumb. People are be-

ginning gradually to see that it is necessary to use instru-

ments. They find it on the balance sheet. I would just

as soon think about running a manufacturing establishment

where electrical apparatus is made, without delicate meas-
uring apparatus, as I would think of running a machine
shop without delicate measuring apparatus It is just as

foolish to try to get along with a foot rule as your standard

in a shop without using standard gauges. The man who
works to 1-4000, whicii should be the absolute limit on all

first-class work, is the man you want to employ. He will

save you money, because he will do your work the same
way every time, and there will be no tinkering and potter-

ing to get things together.

President Martin: It is not at all our practice to call

upon gentlemen to speak, but I must say that I think I do

but utter a general desire when I request Mr. Howell 10

favor us with a few remarks. He is working in a depart-

ment which has been more than once alluded to this even-

ing and with which he is very well conversant.

Mr. Howell: I was very much surprised to hear what
Mr. Weston said. I am surprised that he^does not know
that there is a temperature correction in the Edison meter.

The Edison meter has been in use industrially for five

years, and I say without hesitation, and I am in a position

to know. the opinion of the practical men who are using the

Edison meter, that they think a great deal more of it to day

than they did before, and the more they use it and the

more they know of it the better they like it.

There is one thing about that meter of Professor Forbes

which recommends it to ine as the result of experience with

instruments sent out fur general use. There is one peculi-

arity about every American electrician—he has got to know
what things are made out of. and if you do not show him
he will find out for himself. Now that instrument shows

itself. You can look at that and see what every part is, and
you do not need to take it apart. I have sent out a great

many instruments. The first thing a man does with them

is to pull them apart and see what they are made of. There
is no necessity for pulling that instrument apart; you can

see all about it.

Mr Weston : In regard to the electrolytic method by
the direct current, I think I am aware and I have been

aware for a long time that Mr. Edison has had a tempera-

ture correcting device in circuit that will work within cer-

tain limits. I still say, and I say it without any fear of

being proved incorrect, that such a meter cannot work suc-

cessfully and practically within the limits that it ought to

%vork, and I think that is the universal testimony of con-

sumers at any rate. I suppose there will always be more
or less complaint by consumers about "all kinds of meters,

but I think they have been pretty well founded in that

case, because I think the meter is capable of doing as good

work as we want a meter to do. I do not mean to say you

cannot make a meter that will work.

After further discussion a hearty vote of thanks was

tendered Professor Forbes, and the society adjourned.

A Legend of Cathay.

Oh, there was a Count who tried to mount
To a vast financial height,

But the clever tricks of iVlitkiewicz

Are now in a sorry plight.

For he thought, in truth, that he forsooth,

Had broken the Chinese Wall

And laid on the land his grasping hand
With true adventurous gall.

And he calmly said, while his face was red

From pride at his discretion,
" I put in my thumb—just look at the plum

I have in my possession.

For you can't deny that Viceroy Li

Has, lost the land of Cathay,

And III show you all, both great and small,

How he gave it all away."

While thus he cried in fervent pride

At thought of his luck and skill,

Neither Salisbury nor Germany
Would take the Mitkiewicz pill.

So Viceroy Li will surely try

To regain his great franchises,

While 'tis the fate of the syndicate

To part with its Chinese prizes.

Thus Mitkiewicz is in a fix.

And filled with natural ire.

And the Viceroy's name, peichance he'll claim,

Was never Li, but Liar.
—7Wz£/ yo7-M PVorld.

CORRESPONDENCE.
Eastern Electrical Comment.

New York, Oct. 15.—The progress of the un-

derground electrical work in the cit}' has not

brought about a state of complete happiness. It

is barely possible that Contractor Crimmins may
enjoy the existing condition of affairs, but even
he has felt called upon to address a letter to

President Hess, of the Board of Electrical Con-
trol, in which he replies to the criticisms of the

press upon his obstructing various streets. He
has made a careful survey of the work in pro-

gress and finds a total length of 4,486 feet of

pavement in a disturbed condition, which in-

cludes all of the subway work proper and the

Edison system. This covers 19 different open-
ings, the shortest of which was five and the long-

est 540 feet. There have been laid down by the

conduit company a total length of 155 miles of

2j4 inch ducts, which, it is expected, will be in-

creased to 200 before the work is stopped by
cold weather. The excavation along Park row
approaching the East river bridge is progressing

slowly on account of the numerous tracks in that

vicinity. The dirt, instead of being piled up in

the street, is carried out of the way in baskets.

Now that this conduit is nearly completed,

ground is being broken on Broadway, extending

south from Cortlandt street, for a continuation of

the structure toward the Battery

The New York District Railway company is

working persistently to obtain the consent of the

owners of one-half the valuation of property

along its line, which is necessary before opera-

tions can commence. A sufficient number of

signatures have been obtained in the Twenty-
third street district, and nearly enough in the

Fourteenth street section, but farther down town
more difificulty is experienced. The managers
of the company are confident, however, that all

these legal restrictions will be complied with so

that work can begin this fall. Colonel Hazard
is the leading spirit of the enterprise and no

thought is given to any other than the electric

motor for the movement of trains.

The absorption of the Baltimore & Ohio by
the Western Union Telegraph company, after

monopolizing the columns of the daily press for

a week or more, has subsided to such an extent

that an evening paper apparently ends up the

matter by a dispatch from Baltimore to the effect

that Robert Garrett is confined to his house from

the effects of a splinter which ran into his big

toe while he was walking about his room bare-

footed.

With the advent of electric lighting there was
an occasional croaker, who thought that it would

injure the match business. According to the

statements of the match peddlers, however, that

industry is improving, and the reason for it is

asserted to be that smokers who required a light

frequently resorted to the nearest gas jet. Now
that electric lights are so common they are liable

to go without their smoke occasionally unless

they carry matches with them.

The increased cost of coal in Vermont, caused

by the inter-state commerce law, has led many
manufacturers to experimenting with other kinds

of fuel. One establishment at Bellows Falls is

mixing saw-dust with soft coal, while another is

using crude petroleum with very good results.

The elevated railroad in this city has also fitted

up a locomotive for the use of petroleum.

The electric light war in Elizabeth, N. J., has

not yet ended. An attempt is being made to

bring about an amalgamation between the exist-

ing arc light company and the Westinghouse in-

candescent. There is the usual difference of

opinion between the interested parties as to the

price, but there will no doubt be a consolidation

of the companies at an early date.

In Morristown, the city authorities have opened

war on the electric lighting company by ordering

the removal of all poles and wires from streets

where no permission has been granted for their

erection. The difficulty will doubtkss be re-

moved by the exercise of a little diplomacy.

George Westinghouse, of Pittsburgh, has re-

cently bought two farms containing about 65

acres in Lenox, Mass., which has attained con-

siderable celebrity as a fashionable summer
resort, and is certainly a most attractive and

salubrious locality. Already there is talk of

jj^
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lighting the village by the converter system,
utilizing the water power at Curtisville, a dis-

tance of about four miles.

The appearance of Professor George Forbes
before the American Institute of Electrical En-
gineers, October nth, led to a decidedly crowded
house, and a more interesting paper, discussion

and exhibition has rarely been given before an
electrical audience in this country. The coulomb
meter is a model of ingenious simplicity, and
nothing more pleasing to its distinguished in-

ventor could have been provided for his enter-

tainment than the generous admission of Edward
Weston, who so heartily admitted the perfection

of the apparatus, at the same time demonstrating
upon the blackboard his own futile attempts to

provide for the measurement of the consumption
of electric currents. P.

From the Pacific Slope.

S.\N Fr.^ncisco, Oct. 10.—At Stockton, a

franchise has been granted for an electric

street railway from Lodi to Woodbridge.
At San Jose the six months allowed the elec-

tric motor railway company in which to complete
the work will expire next Wednesday, and it

looks as though the franchise would be forfeited.

Two other companies stand ready to seize the
franchise if it is forfeited.

Berkley is to have an electric railway. A
company has been formed, and it has asked for

' a franchise, the road to be completed in less

than nine months after receiving it.

Four hundred and thirty feet was bored in

the two headings of the Cascade tunnel through
the mountain last month, leaving about 3,500
feet to finish. This is said to be the best record
ever made in boring, as both ends carried a wall
plate the entire distance.^ This record is largely
due to the use of electric lights.

The Sanla Rosa Gas company, the present
owners of the Thomson-Houston electric light

plant there, purchased the electric light plant of
the Pacific Coast Construction company, and
thus secured a monopoly of the lighting busi-

ness. On the 3d the advanced rates of sixty-six

and two-thirds per cent, were published and met
with much disapproval. A number of lights

were cut off, the consumers claiming they could
not stand the advance.
The messenger boys in the service of the

Western Union and San Francisco district tele-

graph companies have subscribed fioo for the
relief of the parents of John Garrigan, a boy
who was killed by falling from the roof of the
Windsor hotel on the 6th inst.

At Nevada the Nevada County Land & Im-
provement association have petitioned the board
of supervisors for a franchise to construct an
electric railway between Nevada City and Grass
Valley, a distance of four miles. VVater power
is obtained there at 500 feet head and in large
quantity.

At Oakland the electric railroad is said to be
a success. S.

New York Notes.

New York, Oct. 15.—The Baltimore & Ohio
Telegraph sale continues to be the talk of the
day. After Mr. Garrett's arrival from Europe it

was reported that he had said that the sale was
off and that the Western Union could not have
the Baltimore & Ohio Telegraph. This made a
sensation for a day or two, but it was soon evi-

dent that he could not prevent the sale and that
the Western Union was secure in the possession
of its purchase. On Wednesday, Mr. Garrett's
resignation as president was accepted by the
directors of the Baltimore & Ohio railroad, and
on the same day they ratified the sale of the tele-

graph company. It is said that Mr. Garrett tried
his best to keep the company out of the hands of
Gould. He held it at from $10,000,000 to

$15,000,000, and wanted it purchased by outside
parties and continued as a competing organiza-
tion. The Baltimore & Ohio officials had full au-
thority to act, and they knew that the telegraph
could bring no such sum. While in Europe,
Garrett heard of the offer of the Western Union,
and at once started home, but while he was on
the water the papers were signed.

"The Postal Telegraph company has procured
an injunction restraining Sheriff Grant from col-
lecting the assessment, about $2,000, levied upon

it by the subway commission as its share of the
expense of laying the telegraph wires under
ground. The telegraph company claims that the
subway law is unconstitutional.

Two rival improvements of the phonograph
are soon to be" put upon the market. One of
these is the graphophone, owned by the American
Graphophone company, of Washington, which is

now having a number of its instruments manu-
factured in this city. This company was organ-
ized in Washington six months ago and is work-
ing under the patents of Alexander G. Bell and
Sumner Taintor. The other instrument is being
made by the Edison company in Bloomfield.
This one is smaller than the ordinary typewriter
and will be sold at retail for about $100. The
company claims that the machine reproduces the
voice so clearly and accurately that the words
cannot be misunderstood. The owner of the
machine merely has to talk into it as he would a
telephone, and when he is through his typewriter
can ungrind his remarks and materialize them on
paper.

The Edison Electric Illuminating company has
filed specificalions for a $115,000 four-story
building on West Thirty-ninth street, for the
manufacture of its light.

The General Time convention composed of rail-

road managers and superintendents was held in

this city on Wednesday. The session was princi-

pally devoted to the discussion of the present sys-
tem of signals and the subject of moving trains by
telegraphic orders. Commander Brown, U. S. N.,

of the Naval Observatory at Washington, ad-
dressed the convention on the topic of transmit-
ting time from the National observatory auto-
matically.

A flight of migratory birds struck the statue of

liberty Tuesday night, attracted by the electric

lights, and of those killed 109 representing
twenty-one species have been sent to the United
States national museum at Washington, S.

Detroit's Budget.

Detroit, Oct. 15.—The gas companies are

now to take a hand in the public lighting matter.

They propose to light the city with gas until their

electric light plant, which they will put in, if award-
ed a suitable contract, is ready. This plant, it

is stated, would be completed within a year, when
gas would be superseded by electricity. The
city's ordinance relative to underground wires,

would be complied with. The next meeting of

the aldermen will be lively. There are members
in the board who have no confidence in the atti-

tude which the gas companies have assumed.
Some aldermen are hinting that they will not give

the gas companies a chance to come in at this

late date unless they give the city a bond that

they will bid to light with electricity and do it

cheaper than the Brush company has yet offered.

The Michigan Cushman Telephone company
has now under way a couple of lines and has a

few offices in commission, the agents of which
have been duly proceeded against by the Ameri-
can Bell company as follows : Philo L. Daniels,

Lansing
;
John M. Potter, Pine Lake

; Joshua
G. Marsh and Dwight Marsh, Shaftsburg; Alton

O. McEwen, Perry ; Henry P. Halsted, Morrice;

Henry M. Billings, Henry A. Hart and William
H. Hart, of Bancroft. A bill of complaint has

also been filed against the Michigan Cushman
Telephone company Wf?/. This bill is directed

against the incorporators of the company, as fol-

lows : Benjamin W. Warren, Daniel P. Sagen-
dorph, Charlotte

; John Evans, Bellevue ; Thomas
H. Bottomley, Capac ; Walter S. Powers, of

Northville. The St. Clair and Sanilac Telephone
companys' agents at recently established offices

—also users of the Cushman instruments—come
in as follows : William Potter, Bad Axe ; Charles

E. Thompson, Bad Axe ;
Frank W. Hubbard et

al., Aurora City.

The Western Union company is making exten

sive additions, involving an expenditure of $25,-

000, to its upper peninsula plant, the rapid growth
of that portion of the state having necessitated

better facilities than those heretofore provided

by private lines to out-of-the-way points. A new
cable is to be laid across the Straits of Mackinac
which, with the recently acquired lines from

Point St. Ignace to Sault Ste Marie, will bring

the principal towns into direct communication
with Detroit.

Articles of association of the Electrical Accu-
mulator and Lighting company were filed to day.
The capital stock is $100,000 paid in. The
stockholders and officers are : James McMillan,
president ; Wm. A. Jackson, vice-president ; W.
K. Anderson, treasurer; W. C. McMillan, secre-
tary

; Geo. E. Fisher, general manager ; Frank
E. Snow, Emery Wendell, Ashley Pond, J. B.
Dyar, Hugh McMillan and Frank E. Fisher.
The Edison Electric Light and Power com-

pany was organized at St. Louis, Mich., on the
loth inst. Capital stock $S,ooo ; Col. John A.
Elwell, president. C.

Cincinnati Chat.

Cincinnati, Oct. 15.—Saturday morning fire

was discovered in the rooms of the Wrightson
Printing Co. at 11 and 13 West Fourth street.

The fourth floor was occupied by Chas. Hill,
W. L. Silvey.and J. H. Elfering, electrical experts
and model makers. W. L. Silvey had a number
of motors and locomotive lamps for electric
lighting, and some valuable papers destroyed
that makes it a serious loss to him. While the
shop of J. H. Elfering was not damaged by fire

his entire stock of tools was badly injured by
heat and water. He had some very valuable
work in hand. As his model making is all of the
finest kind of electrical work it will be a very
heavy loss.

There is a good prospect of Cincinnati having
an electric club. The right men are at the head
of it and it is bound to be a success.

The United Lines Telegraph company have
been circulating hand bills for the past few days
calling the attention of the people to the fact that
they are " the only opposition " since the con

.

sumation of the B. & O. and Western Union deal,
and not to patronize " monopoly and high
prices."

The transfer of the B. & O. to the Western
Union was made here on Saturday at midnight.
There was a feeling among a great many of the
B. & O. operators that they would be discharged
at once, but an official notice from B. F. Lloyd,
superintendent of the B. & O., posted Saturday,
gave them the assurance that nearly all would be
retained. His message was very cheering to the
employes as Mr. Lloyd is well liked by all, and
in closing he wished " all, who had worked to-

gether under the 'maltese cross,' success under
the new management."
The Queen City Electric Co., located at the

corner of John and Water streets, have all they
can do and are behind with their orders. The
company is composed of some of Cincinnati's

most substantial business men. A. R. Foote is

manager, and L. W. Davis, superintendent and
electrician. They have ten plants now in use in

this city and quite a number outside of the city.

T. J. Ryan gives his time to this part of the work
and for the short time the goods have been on the
market with the strong and older competition it

speaks well for his ability as a salesman.
We have now in operation four companies that

do exclusive dynamo and motor work. M.

In the North-West.

St. P.4UL, Minn , Oct. 16.—The mercurial fire

alarm business is gradually growing in this sec-

tion and saving valuable property every year.

Since its introduction in St. Paul three years ago,

it has given alarm for over $1,000,000 worth of

property endangered. In no case has it been a
failure. The merchants are beginning to under-
stand its value and considering its adoption gen-
erally. A short time ago what is said to be the

largest grain elevator in the world, at West
Superior, Wis., was fitted with the system, and it

is expected that another elevator nearly as large,

in the same place, will be fitted this fall. Jt

proves very valuable for grain elevators.

The Edison people are doing a good business

in the city through their lively agent, Mr. Wood-
ward, who is ever on the alert. During the

president's visit they placed an arch across Wa-
basha street forming these words, "Hail to the

Chief," composed of colored incandescent lamps,

and also a large anchor at the corner Third and
Minnesota streets.

The Gas company also made quite an illumi-

nation for the Globe people, placing twenty-five

arc lamps on the outside of their ten-story build-
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ing, including four on top of the tower, malcing

the most briUiant display of arc lights ever in St.

Paul.

Private house electric work in St. Paul is, as

yet, in its infancy. A few of the best houses

have a good supply of electric work, but not as

a general thing.

The Edison company were the successful bid-

ders for the new court house contract. The
building will be lighted throughout by their

system.

John Young, of the Western Electric company,

of Chicago, was in town this week, and made
short calls on friends in both cities. G.

Meridian. Miss. Mention.
Meridi.-\n, I\'Iiss. Oct. 10.— Messrs. Elmire &

Schular have fitted up the St. Charles hotel at

Meridian, in the latest style. They have elec-

tric lights throughout the house and telephone

connection with the city.

Mobile, Ala. now has connection by telephone

with Whistler, Ala. The line is owned and ope-

rated by the M. & O.R. R. Co.

Telegraph operators, and telephone men in

this section of the country are very much excited

over an advertisement appearing in the Times-

Democrat this morning, in which a syndicate

offers f200 per month and free passage to China,

for their services. This salary is about three

times as much as they are now receiving. There
is no doubt but what every man that knows any-

thing about the telegraph or telephone will make
application for position.

Oscar Lillybeck has had his drug store fitted

up with a burglar alarm and electric bells.

Sam Crawford, an old time operator, has re-

turned to his former home, State Line, Miss. J.

Indianapolis Items.
Indianapolis, Oct. 14.—Some time ago suit

was brought by State-auditor Carr in the circuit

court, against the Western Union Telegraph com-
pany for penalty amounting to $1,900 for failure

to make necessai^y reports of their receipts from
business in the state. A law of the state provides

that all sleeping car, express, or telegraph com-
panies shall annually file with the auditor of state

a statement of their receipts within the state, on
which they shall pay a tax of one dollar on each

$100, and, failing to do this, they shall forfeit

$ioo a day for such failure. The telegraph com-
pany claimed the law unconstitutional, basing

their claim on a decision given in a similar case

some time ago. The case has been compromised
by the company agreeing to pay $5,927, covering

the period from 1880 to the present time.

Superintendent Cherry, of the fire alarm tele-

graph, has rebuilt a large portion of his lines this

summer and fall, besides thoroughly overhauling

all his apparatus, getting things in shape for

coming winter. M.

Personal Paragraphs.
C. J. Van Depoele electrician of the Van

Depoele Electric Manufacturing company of

Chicago left last Saturday for a trip including
Scranton, Pa , Binghamton, N. Y,, Ansonia, Conn.,

Jamaica, N. Y., and other places. He was in

attendance, at the convention of street railway

men in Philadelphia this week.

C. F. Annett, general manager of the Rocky
Mountain Bell Telephone company, Salt Lake
City, was in town last week. He left for the
east Saturday night, and will take in New York
and Boston on his trip.

THE ELECTRIC LIGHT.
The R. J. Dee Electric Light Illuminating

company of Houghton, Mich., organized last

April, was merged, October ist, into the Penin-
sula Electric Light & Power company, with Jay
A. Hubbell, president, James B. Sturgis, secre-
tary and treasurer, and James R. Dee, general
manager. The capital stock is $50,000, divided
into $2,000 shares of a par value of $25 each.
The company is operating one 45 and three 30
arc lights of the Thomson-Houston system.
The power consists of one 10" x ] 2" Porter
Manfg, Co. engine, and one io"xi2" Ball en-

gine. The company also operates 50 to 60
series incandescent lamps from 16 to 65 candle
power from their arc light circuits.

THE ELECTRIC MOTOR.
It is said that an electric railway around Mac-

kinac island to be built next year is being con-

sidered.

The Lindell Street Railway company of St.

Louis, Mo., have not yet concluded their tests of

electric motors.

Woodland, Cal., will probably have an electric

railway. The parties interested have examined

the motor on trial in Piedmont and are pleased

with its operation.

THE TELEGRAPH.
The closing of man)' Baltimore & Ohio tel-

egraph offices at competitive points with the

Western Union is the order of the day.

A division of the order of Railway Tel-

egraphers will soon be organized at Newton,
Kan.

All messenger boys under sixteen years of age

employed by the former Baltimore & Ohio Tel-

egraph company in Chicago have been peremp-
torily dismissed.

THE TELEPHONE.
Suit was instituted in the United States court

at Little Rock, Ark., October 14th, by the Bell

Telephone company against the Southern com-
pany. The petition recites that the Edison patent,

which the plaintiffs own, has been infringed by
defendants' machines, and a perpetual injunction

is asked. The case has been set for trial Nov.
17th.

NEW ENTERPRISES.
The Magnolia house, W. W. Palmer owner, at

St. Augustine, Fla., is to be lighted by electricity.

The Mason City, Iowa, fire department is in

need of a fire alarm bell, hose cart, hook and
ladder truck.

The Inter-state Building company of Kansas
City, Mo., will put up five residences of three

stories each, estimated cost $117,500. Each will

be provided with electric bells.

John Lewers of Kansas City, Mo., will build a

two-story residence to cost $5,200 and will put
in electric bells.

A new city hall is to be built at Tuscola, III.,

in the near future.

BUSINESS MENTION.
C. C. AVarren, manager of the western de-

partment of the United States Electric Light-

ing Co., 216 La Salle St., Chicago, closed con-

tracts for 44 plants aggregating thirteen-thousand

nine hundred and seventy-five incandescent lights

during the months of August, September and the

first half of October. He also closed many large

arc light contracts. The magnitude of this busi-

ness is said to be unequaled in the history of

electric lighting. It is understood that the east-

ern office of the company has also been crowded
with orders.

The Hill Clutch works of Cleveland, O., have
opened a general eastern office under the man-
agement of Messrs. Tewksbury & Wonham in

Room 510, Metropolitan Telephone building, 18

Cortlandt street, New York.

C. Kammeyer, representing the Archer Elec-

tric Manufacturing company, of Witchita, Kan.,

has closed a contract with the Lyons, Kan., Elec-

tric Light & Power company for a plant of 30
arc lights of the Fort Wayne Jenney system and a

steam plant, including engine, boiler, heater,

pump, injector and other fixtures.

In Anthony, Kan., an electric light company
has been organized by the Archer Electric Man-
ufacturing company, of Wichita, Kan. A Fort
Wayne Jenney plant of 25 arc lights and 300 in-

candescent lights will be put in.

The Jenney Electric company, of Indianapolis,

Ind., have recently added a room 50x140 feet to

their factory. During September they booked
orders for Berkley, Cal, Holton, Kan., C^larks-

ville, Tenn., Udell Ladder Works, Indianapolis,

Ind., Hall Safe & Lock company, Cincinnati,

O.; St. Joe, Mo., and Lapeer, Mich, in addition

to a number of minor orders. From the time
the company first engaged in business, not a

dynamo has been built without an order from a

purchaser behind it.

The Geneva Non-Magnetic Watch company
of 177-179 Broadway, New York, represented by
A. Conkling, has an exhibit in room 40 at the

Palmer house prepared more especially for the

convention of the International Brotherhood of

Locomotive Engineers, which began in Chicago
on the 20th inst. There is a large display of

watches, and to prove their perfect exemption
from magnetism a small dynamo has been placed

in the room by the United States Electric Light-

ing company on which watches are placed in

fearless disregard of any evil consequences.
Chicago electricians will doubtless seize the op-

portunity to investigate the merits of the watch
and satisfy themselves by personal examination
of its undoubted freedom from that prevalent

influence having its source in moving electri-

cal machinery and from which there is no pro-

tection for time-pieces not fortified against it.

Electrical Patents.
Issued Oct. II, iSSj.

371,161. Insulating Clamp for Electric Conductors.

Thomas E. Adams, Cleveland, Ohio.

371,189. Voltaic Inner Sole. George A. Fullerton, Bos-
ton, Mass.

371,199, Electric Spinning or Twisting Machine. Alonzo
S. Kimball and George L. Brownell, Worcester, Mass.
A series of spindles are actuated by a series of

electro -motors, current being distributed to said

motors by a commutator rotated independently of the

mechanical resistance of the revolving spindles. The
magnet of the motor is placed above the plane of the

revolving armature attached to the spindle, so as to'

raise the spindle and reduce its friction upon the

spindle bearings.

371,202. Electric wire Conduit. John Lynch, Washing-
ton, D.C.

371,241. Telephone System and Apparatus. Granville

T. Woods, Cincinnati, Ohio.

371,244. Primary Battery. Mark Bailey and John War-
ner, London. England.
The battery is of the Leclanche type. The porous

cup contains a paste of plumbago mi.xed with a mix-
ture of nitric acid and sulphuric acid, about half a

pound of each acid being used with each pound of

plumbago.
371,248. Process of Coating Iron with Tin or its Alloys

or other Metals. Edward J. Braddock, Medford,
Mass.
The iron is coated with iron by electro-deposition.

The iron coated iron is then immersed in molten zinc,

lead or tin.

371.253. Electric Locomotion. Leo Daft, Plainfield,

N.J.
The driving shaft supports one member of the

driving gear, while an electro-motor, pivoted to spring

bearings at one side of the driving shaft, carries the

other member of the gear directly over the driving

shaft.

371,256. Apparatus for Forming Sheet Metal by Electro-

Deposition. Eiisha Emerson, -Providence, R. I.

371,260. Telephone Switch. William M. Goodridge,
Highland Park. 111.

The contact springs are mounted on a block of rub-

ber and bear on opposite sides of the short arm of the

telephone support, rubber preventing electric contact

with the arm. A metallic piece on top of tiie rubber
block and under the rubber heel of the short arm
serves as the line lerminal. No special retractile

spring is required since the spr ngs are adjusted so

that the weight of the telephone will overcome the dif-

ference between the resistance of the bell contact

spring on the one side and the resistance of the tele-

phone contact spring and the local contact spring on
the opposite side.

371.331- Apparatus for the Transmission of Electrical

Energy- Gustav Korumiiller, Ghent, Belguim.

371.336. Means for Supporting Overhead Conductois.

George W. Mansfield, Cleveland, Ohio.

371.356. Electro-Therapeutic Belt. William L. L. Pierce

and William J. Pierce, San Francisco, Cal.

371, 158. Secondary Battery. Anthony Reckenzaun, Lon-
don, County of Essex, England. The plate or elec-

trode is formed by forcing the active material into a

body of molten lead by pressure and then allowing the

mass to cool. The active material is disposed in the

shape of cylindrical particles parallel to the edges of

the retaining plates and equally exposed on both sides

thereof.

371,406. Plastic Composition for Insulating Electric

Wires, etc. Wesley W. Barnes, New York. N. Y.

Pulverized mineral coal and crude sulphur, five parts

of coal dust to one part of sulphur dust are mixed to-

gether and fused by heat.

371,436. Method of, and Apparatus for Starting Electric

Motors. Leo Daft, Plainfield, N. J.

371,443. Reversing Mechanism for Electric Motors.

Frank E. Fisher, Detroit, iMich.

371,445. Electric Signaling Apparatus. William Glasgow
and Samuel S. Stevens, Chicago, 111.

371,521. Galvanic Ring. Horace N. Rowel!, Boston,

Mass.

371,524. Induction Coil. Elias Smith, Peoria, 111. A
dental appliance. The benumbing effect is caused by
a current passing through the forceps to the tooth.

371.531. Method of Operating with Electrical Conductors.

John E. Watson, Louisville, Ky.
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Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

A.UTOMATIC Engines
BOILERS, ETC.

Complete Power Plants Furnished
and Erected.

Sknd for Catalogue.

1176 Papkep-Rii^^sll |7)inin^ ansl [T^f^- Qo.

Electric

Liohl!

GaAoq^

Adapted to all Systems.

CITY OFFICE,

imm.
ST. LOUIS,

MO.

WANTED-
^stimati^s for pir(^ /^larm

for the City of Texarkana, Texas and Arkansas, Six Stations; Tower Striker to be used on
church bell

;
ii^ miles of No. 12 Wire

;
One Indicator, and 10 inch Gong ; Batteries and

Wires all complete. Address

WM. E. GROFF,
Texarkana, Texas.

M. T. Greenk, President. Geo. a. McKinlock, Treasurer. "Wai. H. McKiNLOCK, Secretary.

Bentral Electric Go.

WESTERN AGENTS^ COMPANY.
TRADE MAftK

Electric Liglit, Telephone
and Telegraph WIRES AND CABLES

38 & 40 La Salle Street, Chicago

for Aertal, Submarine and
Undergiouiid uses.

Mcintosh GalYanic and Faradic Battery Company,
NOS. 300, 302, 304 &. 306 DEARBORN ST , CHICAGO, ILL.,

MANUFACTURERS OF

GAiVANIC BATTEKIES, FARADIC BATTERIES.
COMBINED GALVANIC AND FARADIC BATTERIES,

STATIC MACHINES, ELECTRIC MOTOR for Static Machines,
Dental Eugrines. Small Lathes, etc.MILLIAMPERE METER. MEDICAL DYNAMO, ELECTRIC BATH APPARATUS,

aud EVERY VAKIETY OF ELECTRICAL INSTRUMENT employed in treating disease.

The Mclniosh Combined Galvanic and Faradic Batteries have been adopted by the U S. Government for its HospifaU.

HIGHEST AWARD AT THE NEW ORLEANS EXPOSITION.

Send for Catalogue, and mpiitlon this paper. EXPEr:lME>rTAL ELECTRIC \L APPARATUS MADE TO ORDER.

CHAS. A. CHKEVEK, Pres WILLAKD L. CANDEE, Treas.

The Okonite Company,

>i.ON/>

ThADi MAhrv.

Manufacturers of

gjeetpie I^i^l^t, ^elersl^one and ^ele6rs§vrol2

WIRES AND CABLES
FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
We particularly desire that a trial ehould be given our wire by all parties contemplating Underground,

Aerial or Submailne service as we are convinced that It Is the safest wire for the purposes known, aud we
can. without hesitation, refer to parties who are now using it. We are also manufacturers of the celebrated
OKONITE TAPE, the jcbc Insulated Compound for making Joints In the -market. Estimates and
quotations furnished upon application.

Chicago Branch 38 & 40 LA SALLE STREET. Chicago, III.

Minnesota Branch, MINNEAPOLIS ELECTRIo CO,. Minneapolis, Minn.
Nebraska Branch. MIDLAND ELECTRIC CO., Omaha. Neb.

Sawyer -Man Electric Co.
LICENSED BY AND SUCCBEDINQ TO THE COMMERCTAI, BUSINESS OP THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATENTS.

GENERAL OFFICES:

MUTUAL LIFE BLDK,

32 NASSAU ST.,

NEW YORK

Plans and Estimates Furnished
for all kinds of Incandes-

cent Lighting.

Philadelphia Office:

No, 308 WALNUT ST.

BOSTON OFFICE:

No, 33 FEDERAL ST,

Estimates Furnished for the
Thomson-Houston System

of Arc Lighting.

The DYNAMO of this Company Is AUTOMATIC In Irs regulation, and will maintain a UKIFORM
LIGHT, with ALL or ANY PORTION of tlie lights in Circuit. Our LAMP will NOT BLACKEN and

win MAINTAIN Its CANDLE POWER during Its Guaranteed Life.

Phe « Improved «."1aw •» Irish "«• 1attery»
THE NEATEST OF ALL BATTERIES. THE BEST AND CHEAPEST.

^Vrll^f^'^

With the exception of glass broken by carele.ssiiess, and the zinc and sal-ammoniac consumed in the production of current,

all parts of this Battery are Uuaranteed to he Everlasting, Perfectly uniform and reliable in action, of faultless construction and
beautiful appearance.

Perpetual Negative Elements.'!!
These consisting of specially prepared prisms of Carbon are fine depolarizers, performing this function indefinitely, do not

require renewal, as is the case where chemical depolarizers are employed, thus a great economy is effected. These cells are so

constructed as to prevent evaporation of the solution, and crawling out of the salts. Thousands of these cells now employed for

Telephone Transmitters, Gas Lighting, Annunciators, Burglar Alarms and other Automatic Devices are giving Perfect Satisfaction.

The many Physicians now using the "Improved Law "as an office battery, are unanimous in their expressions as to its

perfection and adaptability for electrolysis and general galvanization, requiring no renewal nor attention in from two to five years,

the latter depending only on the amount of use.

Note :—This battery is not suitable for Galvano Cautery nor Incandescent Light purposes.

SIZE OVER ALL, 4-kx4«x7;i. LAW TELEPHONE CO., Sole Manufacturers, 112 LiBEIRTY ST., NeW YoRK.
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paradag (|arbon Company,

CAPACITY, 1,000,000 CARBONS MONTHLY.

PITTSBURGH, PA.

A-

George p. Barton,

:::::: :::::::: taU; OffiC;e ::::::: -J.

Rooms 68 and 69 TEMPLE COURT,

225 DEARBORN STREET, CHICAGO.

Patent and Trade-mark Cases.

FRANKLIN S. CARTER. CHAS. M. WILKINS. E. WARD WILKINS.

Partrick & Carter,

EleGi^pical Supplies

ESTABLISHED
1867.

for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, Etc.

No. 114 South Second Street, Philadelphia, Pa.
SOLE PROPEIETOKS OF THE

PATENT NEEDLE ANNUNCIATORS AND BURGLAR ALARMS,
Batteries, Electric Bells, Push Buttons, Wire, etc. Electric Bell Hangers' Supplies, Electro-Platers' Supplies, Electro-Medical Macliines, Experimental Apparatus, Electrical Novelties, etc., etc. Send for Catalogues

and get prices before purchasing.

Electric Light Repairing, General Machine Job-Work, Pattern Making, Etc., Etc

ELECTRICAL AND MECHANICAL ENGINEER ^'a^^S^ISyurer.
Office and Works: 95 and 97 INDIANA ST., CHICAGO.

GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALER IN

Electrical Securities.

EXPLOITER OF

Electrical Inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET, CHICAGO, ILL.

gel^gyepep £|e©hpi^ Olf^. Co.

INCANDESCENT LAMPS, Irom lO to 100 Candle Power.
DYNAMO MACHINES of Improved ConstructioD.

Proposals for Estimates furnished for Complete Installations of Incandescent

Plants upon application to

P. 0. BOX 3068, BOSTON, MASS.
FACTORY AT CAM BRI DGEPORT, MASS.

MAZA2E1 & STAHLIY,

J)Li^l:-ppoof

Electric

BELLS

§Li[®0piop to al

32 i$ 34

Fi'an^foi't!
f>\.

NEW YORK.

THE FIFTEENTH ANNUAL

Ipter-State Industrial Exposition
OF CHICAGO NOW OPEN.

Admission for Adults, 25 cents. Children, 16 cents.

t

From S a. m. to 1 O p. m. every day except Sunday.

The building Is full to Its utmost capacity with the latest and best products of science, Industry and art
both domestic and foreign, representing almost every department of human activity. As to " novelties," it

Is believed that scarcely a single article on exhibition has ever been displayed on any other similar occasion
here or elsewhere, the only exception being the casts from antique sculpture in the Art Gallery. The acces-
sories of music. Illumination, decoration, restaurant, etc., are upon the most liberal and eflective scale. All
railway and transportation lines give reduced rates to visitors.

THE ELECTRICAL CONSTRUCTION CO
;

171 Randolph Street, Chicago, III.

G. A. HARTEH. Manager.

eveply Jleetpical ^o\^\(^,
a/

1018 CHESTNUT ST., PHILADELPHIA.

rner.Patent hift-0ver Pendant 6u
The Pendant Burner has the Patent Lift-OveP Electrode,

which saves half the battery po nqt and avoids short-circuiting

which is liable to occur in many others.

The Lift-Over Electrode is a very important feature no other

Pendant has.

The Improved Automatic and Pendant Burners arc guaranteed to he

reliable, safe and of first class workmanship.

The Rice Automatic Engine.
. .
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THE JOHN T. NOYE MFG. CO., BUFFALO, N. Y.
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J. B. YOUNG,
PRESIDENT AND TREAS,

B. K JAMISON,
VICE-PRESIDENT.

lolajr GmAmm &M&« C@i

nth and Etna

Streets,

PITTSBURGH,

PENN.

WELL SELECTED

AND GOOD

Carlons

MADE FROM NATURAL GAS. PROCESS PATENTED.

Western Office, Room 45, 187 La Salle Street, Chicago.

SPECIAL DISCOUNTS ON LARGE ORDERS.

Telegraph, Telephone and Electric [ight Supplies.

ANNUnCIATORS, BURGLAR ALARMS, ELECTRIC BELLS,

BATTERIES AND BATTERY SUPPLIES.

Repair Work done and Special Manufacturing attended to.

Skilled Workmen In all Departments.

»"ALL APPARATUS WARRANTED AND SATISFACTION GUARANTEED.

MAGNETO BELLS, ETC., ETC.

Ko. 211 and 213 Randolph Street, CHICAGO.

CORBESFONDKXCE SOLICITED.

Forest City Electric "V^orl^s,
MaRuiacturers oi CLEVELAND'S ELECTRIC LIGHT CUT-OUTS,

SANG SWITCHES, FROM 5 TO 40 AMPERES.

Quick Make and Break Uncon-
trolled by the Handle.

Correspondence

Solicited with

Electric Light

Companies.

W. B. CLEVELAND. Proprietor, 26 S. WATER STREET, CLEVELAND, 0.

The Western Electrician

^2 00 '^^^ Handsomest,

A The Cheapest

YEAR. The Best,

Send in your subscription for the only Electrical Journal
published in the West.

WESTERN ELECTRICIAN,
No. 6 Lakeside Building, CHICAGO.

The Globe Electric Coivip'y,
Wholesale Manufacturers of Every DeBcrfptlon

of Apparatus for

TELEPHONE COMPANIES,
Switch-Boards, Switches,

Annunciators and'Bell Supplies a Specialty.

Ths filolis House a,nd Cole Droi Anmciatore

Which are of the Best Material and Workman-
Bhlp, are Perfect In Action, Simple In Construc-
tion, Elegant in Design, and Low in Cost. In
addition they possess many otlier important ad-
vantages whicli are wanting in other Annuucia-
tora.

4 Indlcator.s.--$12 00

6
•' ... 16 UO

8
"

... 20 00
"

... 24 00
2

" --,29 00

5
"

... 36 00
:0

" ... 44 00
;0

" ... 57 00

40Indicators-§ 74 00
. 92 00
. 106 00

, 121 00
, 132 00
. 145 00
. 155 00

With Alarm $3-00 Extra, Subject—

THE GLOBE ELEGTR16 GOIVIPANY,

.CLEVELAND, OHIO, U. S. A.

SendforOurValuableBookforEngineersandBeltUsers. Free.

Agents in all Cities. Send for Trial Belt.

OurBelts are tlie strongest, most even and perfect Electric Belts made.

ST. XjOXTIS, IVEO.

Send for Catalogue E.

HUU CLUTCH WORKS,
CLEVELAND, OHIO. GONDA (FOEMEELT FEISM) CELL, CO.MPLETE.

Tlie Standard Opeu-Circuit Batteries of the AVorld.

GONDA and DISQUE,

Ths Only Genuine Leclanche Batteries

Are those wliicli bear this

LABEL and the Trade-Mark, GOXDA.

DO NOT BE IMPOSED UPON BY IMITATIONS.

If dealers have not the Genuine Batterj',
send direct to us for Price-List.

THE LECLANCHE BATTERY CO.,

149 West Eighteenth Street, New York.

GE^UI^E DIbQUE CELL, COMPLETE.

The Porous Cell also bears Label.
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B. A. DAJsGLEE, Pl-e J. E. CEOUSE, Vice-Pres. W. H. BOULTOy, Supt. H. A. TSEMAINE, Asst. Supt. C. E. FRESCH, Sec, W. G. SMIIJI, TreOB.

The Standard Carbon Company
Sucoessors to THE BOULTON, CLEVELAND & CRYSTAL CARBON COMPANIES,

AND MANUFACTUKEES OF THE ABOVE

#^==^Qelebrated Bra9d5 of Qarbop poiF)t5 ai^d Battery /T\aterial.====#

CAPACITY, 100,000 DAILY.

This is not a combination, but a consolidalicn of the best skill and talent iu the carbon business, for the purpose of producing the best possible carbon at the lowest
practical price.

We have the largest capacity, the best skill, and make the best carbon in the woild, and manufacture carbons for every system of arc lighting in the world. Prices and
discounts furnished on application.

STANDARD CARBON COMPANY, Cleveland, Ohio, U. S. A.

GILES JLITXI-lMAGrNEXIC SHIELID EOR 'WU'JLXCIiES.
OiBce of Van Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Anti-JIagnetic Shield & Watch Case Co.
Qentlemen : — Your Anti-Magnetic

Shield for watches cannot be over-esti-

mated. It is now very near eight months
that I have worn my watch, and to- day
it is (without correcllng time) about one
minute slow. Considering the fact that

I am every day near dynamo electric

machines in our regular business, the
test could not be harder. I could never
have believed it before that protection
was so complete. In this age of elec-

tricity, not only electricians, but every-

one who needs the correct time, should
have the Anti-Magnetic Shield. A good
deal of practical utility, as well as pleas-

ure, can be derived from a good time-

keeper. At present, I look upon a watch
without a shield as a thing incomplete;
and so it is. Very Respectfully,

CHAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M. Co.

" * * * I have no hesitation in saying
that I believe the shield would perfectly
protect the watch against any magnetic
influence to which it is likely to be ex-
posed by being worn in the vicinity of a
dynamo machine.-

The plan you have adopted of plac-

ing the watch movement inside a closed
box of this magnetic material, is base'd

on true scientific principles, and is the
only plan I know that could succeed.

WM. A. ANTHONY,
Prof. Phs. Dept., Cornell University.

The application of Anti-Magnetic
Shields to pocket time pieces promises to

be of very great importance to horologists
and watchmakers ; it will render opera-
tive and line adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of
their susceptibility to the all-pervading
magnetic influence.

AMERICAN WATCH CO.,
Waltham, Mass.

Sure protection from all Klectrlcal and Magnetic disturbances.

Send for descriptive circular. GILES BROS. &. CO., 103 State Street, CHICAGO.

NEW «• YORK • SAFETY * STEAM * POWER • CO.
nUILDEKS OF HIGH GBADK 3ELF-C0STAINEI)

AUTOMATIC

Qjt-Off E;^9(5i9e5,

BPECIALLT ADAPTED FOK RtTNNrNQ

iLECTRIC « llGHTS

And other duty requiring close

. regulation of speed.

ADVANTAGES

:

Greai strength without excessive weight,

Small space required.

Simplicity of construction.

Accessibility of all parts.

ESTIMATES CHEERFULLY FURNISHED.

Western Office and Warerooms-

, 64 & 66 i. iAJl/5L il.,

CHICAGO, ILLS.

WM. A. HAMMETT, Mgr.

Tf^e U/oodbury

AUTOMATIC

Cut-Off High Speed

ei]6ii^e.

-MANUFACTURED BY-

TOooDBUr^Y Cnginb

(iOMPANY.

ALSO BUILDERS OF

piaip 5Iide l/alue

AND

Doilile Yalve lEfliM Speei

AUTOMATIC

Qat-Off ^vi'^ms
AND

TUBULAR BOILERS.

Address the Manufacturers at

Jl "' 652 Mill street, ROCHESTER, N. 1.

(
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^e W^n Pepoele Eleetpie ^ivmFaetupin<? ©o.
OF CHICAGO, ILL., U. S. A.

Owners of the Patents and Inventions

of CHAS. J. VAN DEPOELE
FOB

^l^etrie

l^ailu/ay

/Apparatus,
Electric Arc Light Dynamos and
Lamps.

Constant Speed Stationary Electric

Motors, Etc.

Our Arc Electric Light unequalled.

The only perfect Double Lamp.
Thousands m use. Guaranteed
equal to any in every respect.

VAN DEPOELE

^I^(;tri(;

I^ailu/ay5
AEK IN OPEEATIOK AT

Appleton, Wis., Scranton, Pa.,

Montgomery, Ala., Detroit and

Port Huron, Mich., 'Windsor, Ont.,

Binghamton, N. Y., and Lima, O.,

and are being constructed at An-

sonia, Ct., Brooklyn, N. Y., and St

Catharines, Ont., Omaha, Neb., and

Dayton, Ohio.

Estimates and Catalogrues sent on
Application.

^B.n Pepoele gleebie [fi^^^ ^^^,1"^ LTgircSog^
Are in use everywhere and are daily growing in Popularity. AVrite for Illustrated

-ADDRESS-

VAN DEPOELE ELECTRIC MANUFACTURING CO.
15, 17, 19 & 21 NORTH CLINTON STREET,

HEW YOHK OFFICE: Rooms 220, 221 & 222, No. 45 BROADWAY. CHICAGO, ILL., U.S.A.

TFE MATHEB ELECTRIC COMPflNY
MANC HESTER, C ONN.

H. G.CHENEY, Pres. ROBERT CHENEY, Vlce-Pres. P. H. WOODWARD, Sec. and Treas. N. T. PULSIFER, Gen'l Mang'r.

R. H. MATHER, WM. A. ANTHONY, Consulting Electricians.

Hew York Office, 35 Broadway. Chicago Office, 38 LaSalle St. Boston Office, 143 Federal St. Cincinnati Office, Carlisle Building.

TiffCrpT> TTTI/nj'IffT^C iW^ BTJXT'TCTrtTff We make Instruments for E'ectrlcal Measurements, adjustedXn O X A;U jyiJjJl ±0 l/X JTXLJIivIOIUIi i to ^ nv ae^rr^^ of precision required for any purpose.

THE MATHER SYSTEM
FOR—

Incandescent Lighting.

The Dynamos of this system are equal to any in

efficiency. The lamps are adapted to a higher potential

than those of any other system, have no superior in life or

efificiency.and DO NOT BLACKEN IN USE.
Our Dynamo is very simple in construction, runs without
spark at the commutators and can be operated by any one
accustomed to the care of engines or machinery. The
system has no equal for mills, machine shops, or other
places requiring isolated plants. We shall be pleased to

furnish estimates for complete installations, with or with-
out motive power, and will send one of our experts to

-examine the premises, if necessary.

MOTORS.
We furnish motors from one-half horse power

upwards, for constant potential circuits, perfectly self-

regulating without special regulating mechanism. Motors

are also furnished for constant current circuit.

Incandescent Lamps and Sockets

FOB FMIVATE USEBS.

We furnish Lamps of 16 Candle Power each, for
Potentials, from 50 to 1 1 O Volts, for use with any
Machine,

CHICAGO OFHCE: 38 LA SALLE STEEET.
THE TUCKER ELECTRICAL MANUFACTURING COMPANY, 35 Broadway, New York City,!

Sole AocNTS forI THE MATHER ELECTRIC COMPANY ron the Statcs or Ntw York, New Jtuscy. Missoum »ho Iowa.
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S OFFICERS :

H. G. OLDS, President. M. W. SIMONS, Secretary.
P. A. RANDALL, V. Prest. R. T. MoDONALD, Treas. & Gen. Manager.

-DIRECTORS:-
H. G. OLDS. JOHN H. BASS.

M. W. SIMONS. R. T. McDonald.
p. A. RANDALL.

Fort 'ysra.yne "Jenney" Electric Li^lit Co.,
SOLE OWNERS AND MANUFACTURERS OF THE

J. A. Jenney Dynamo-Electric Machines,
AND THE PERFECTLY AUTOMATIC AND SELF-REGULATING

* jEisriTEY JLRC Licmx.^ —

«

The JENNEY DYNAMO has no equal for SIMPLICITY, COMPACTNESS and DURABILITY.
The same has been said and admitted to be true of the Jenney Lamp. Recommended for the award of the

OnNrXj^S" C3-OXj3Z> 3VCE3X>.^IL.
At the Great Southern Exposition at Louisville, 1883, for Best Arc System. Awarded First Medals
for Best Arc Lamp, Best Arc Dynamo, Best Arc System.

This system HAS NO EQUAL for SIMPLICITY, DURABILITY and STRENGTH OF LIGHT^
'" W^e have the Only Perfect 'Working Headlight for Steamboats, with Focusing Reflector. Full in-

forn?- Con furnished on application.

MAIN OFFICE AND WORKS : Broadway and P. Ft. W. & C. Ry., Ft. Wayne, Ind., U. S. A,
PHILADELPHIA OFFICE: 26 North Seventh St., G. A. WILBUR. Manager. CHICAGO OFFICE : 1 t 5-1 1 7 Monroe St., W. J. BUCKLEY, Manager.
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The Brush Electric Company
0X^E;T7"E3IL..A.]>JID, OHIO,

MANUFACTURERS OF

ELECTRIC MOTORS,
Carbons for iLrc ILamps, Etc., Etc-
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The Baxter Electric Motor.
This Motor is now ready to be placed upon the Market.

Manufactured for both

fire apd I9ea9d<^s(;e9t (^irc^uits,

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE

It is preferred to organize companies for tlie different States

Correspondence solicited. Address

n SOUTH STREET. BALTIMORE, MD. ^"

Factory A, Conetitution and Monument Sts> Factory B, Buren and Monument Sts>-

I
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7—Conductor
Antl-Inductlon Telephone and

Telegraph Cable.

Geo. "WjiSTisGnoDSE, Je.,
President.

1—Conductor
Electric Light Cable, composed

of SmaU Strands.

50—Conductor
Telephone Cable.

C. H. Jackson,
Vlce-Pres. & Gen'l Mgr.

John H. Daxzell, J, W. JLVESH,
Secretary.

STANDARD UNDERGROUND CABLE CO.,
General Offices, No. 70S Penn Ave., PITTSBURGH, PA.

Cnnh nffinoQ. (NEW YORK—G. L. WILEY. Manager, Telephone Building. Cortlandt Street.
urancn umces.

-j Chicago— F. E. DEGENHARDT, IVIanager, 139 East IVIadison street.

Five Years of Uniform Succes enables us to Guarantee our CABLES.

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

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

Electric Light and Power. Aerial Use,

Telegraph and Telephone, All Sizes Subterranean Use,

Railway and all other / j Fncased Wires Submarine Use,

Branches ol Signaling.
'""" c'"-"*"" "TOi.

Concealed Wiring in all Locations.

CLARK B. HOTCHKISS, Gen'l Mgr., - 1 6 Dey St.. NEW YORK.

Head Office, 45 Broadway, New York. Factory, East Newark, N. J.

THE CALLEHDEB.

Insulating and Waterproofing 60.
alANUFACTlJEER3 OF

Insulated Wires and I^ables
FOR ALL PURPOSES.

House Work, Arc and Incandescent Lighting. Contractors for Sub-
marine and Underground Work.

Th (JliiGago GleGtrical Development (Z^o.

PROMOTERS OF ELECTRICAL INVENTIONS.

Patents bought outright, or inventions handled on royalty.

"We have superior advantages for placing patented ai tides

on the market.

Correspondence with inventors solicited.

171 RANDOLPH STREET, CHICAGO.

THE ILlCTi: SUPPLY CO,
17 Dey Street, NEW YORK. 171 Randolph Street, CHICAGO, ILL.

FACTORIES: ANSONIA, CONN.
DAinEL W. Marmon, PresIdenC.

NORDTKB, Vice-President.
Chablbs I>,,Jbnhbt, Electrician BEAnrABD EOBISOTT, BQCT&tSXf.

Amob K. Hollowell, Treaflurer.

Jenney Electric Company,
Sole Owners of all the Patents and Inventions of Charles D. Jenney (known as the Jenney System) and Sole Owners and Manufactnrers of hla

Improved Oynamo, [amp i^

Electric ||)otor.

In all desirable features of Arc and Incandescent Irlehtlng
the Jenney System leads. Simple, durable, economical,
steady, brilliant and penetrating. In these eaoentials It chal-
lenges comparison.

Estimates Promptly Furnished for Erecting Electric Lighting
Plants for Cities, Companies or Individuals.

Prices Furnished for the Jenney Arc or Incan-
descent Systems, or for both combined.

The Jenney Arc-Incandescent Dynamos are self-regnlatlng,

and permit the turning on and off of one or all of the Lamps
at will.

^ .

This Company gives special attention to furnisktng Milla^

Shops, Factories, etc., with Individual Plants.^ SEHD FDi PJHIFIIIET RlOSTmillG HfaESCBIBISETBE STSTEy.-^l

QFFKJE iNI> WOBKB:

Cor. Kentucky Ave, aud Morris St.,

INDIANAPOLIS, IND.
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The Thomson-Houston Electpic Go.
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SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

Electric Arc-Lighting
IIT THE -SXTORLD-

This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
at London, August 1 I, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS FOR DIRECT LOW TENSION

AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

These dynamos are automatic in their regulation and will maintain a uniform light, with all or any portion of the lights in circuit,

maintain its candle power during its guaranteed life. Every requisite for the most perfect system of

Incandescent Electric Lighting, at prices which insure a profitable investment to the purchaser.

Incandescent Lamps and Appliances for Incandescent Lighting.

Our lamp will not blacken, and will

This company also manufacture Electric Motors of all sizes for the transmission
of power. Plans and estimates furnished for all kinds of Arc and

Incandescent Lighting-.

THE THOMSON-HOUSTON ELECTRIC CO.,
-«« >-^ offices:

Eastern, 178 Devonshire St., BOSTON. Western, Pullman Building, CHICAGO, ILL.
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^LECTRIC t- JylGHTING.
(WOOD'S PATENTS), Owned and Manufactured by the

American Electric Manufacturing Company^
18 CORTLANDT STREET, NEW YORK.

For simplicity of construction, steadiness and purity of light, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning.

The JL]M[ERICiL]Sr IDYlSriLlSIO HiLS HO EQXJJLI..
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits of

the AMERICAN SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

^MEBICAII ILICTBIC HaMWFACTU
18 Cortlandt Street, NEW YORK.

Co.,

K. M. JARVIS, President, J. A. GRANT, Secretary.

Tlie Ja.r^cis Engin

o
O
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o
CO

(^

o

A. F. UPTON, Treasurer and General Manager
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ARE PKEPAKED TO FURNISH ESTIMATES AND CONTRACT FOR

COMPLETE OUTFITS OF STEAM MOTIVE POWER
For Electric Lighting Stations, Mills and Factories, including Boilers, Engines, Steam Pumps, Feed Water Heaters, Injectors

Iron Stacks, Grate Bars, Boiler Furnaces, etc.

BOSTON: No. 61 Oliver St. H. A. GLASIER, Mgr. Western Department. NEW YORK: No. 108 Liberty St.
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C> XjU "VUIj-A-KTID, o.
-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS AND BATTERY MATERIAL.

Q7i(;a(;^o Ele(;tri(; Qub.

^\)ere will be a meeting of tbe SHieASe BLESTRIS

6LUB, FRonday evening, Rovemben 7, at 8 o clocl^, at

tbe rooms of tbe glub, 122-124 glarl^ ^treet.

The Oetroit Sight F^^d [ubricators

Are pronounced the best by more than 20,000 users.
They are especially adapted to

Piep SPEED ENeiNEg E0R ELECTRIC LIgpTI]56

Being SIMPLE in OPERATION and ALWAYS RELIABLE.

A Lubricator sent on 30 days' trial to responsible parties.

"Iwould not take fine times tlie cost of my lubrkaior ifI could

not get another" is the statement often made by users.

Liberal discount to the trade. Send for Circular and Price
List.

DETROIT LUBRICATOR CO.
Office, I 1 Rowland Street, - DETROIT, MICH.

Standard Electrical Works,
MANUFACTURERS OF

HOTEL AND HOUSE

ANNUNCIATORS. Telegraph and Telephone Ipparatus,
BURGLAR

ALARMS.

SOLE MANUFACTURERS OF THE

HESS SYSTEM OF GUEST GALL, FIRE_ALARM ^ ANNUNGIATOR COMBINED.

CALL BELLS, "POST'S" MAGNETO BELLS, PINS AND BRACKETS, BATTERIES, ETC. ETC.

In Stock: Full Line of Iron, Steel and Hard-Drawn Copper Wire, Delivered at Lowest Prices.

1^ ESTIMATES FURNISHED. SEND FOR CATALOGUES AND PRICES.-^ CINCINNATI, OHIO, U. S. A.

Qepeua l\fo9-/T\a§9eti(; \iJa\:e\) Co.

( Xj1 3VEX a? ie: i>.

Containing Paillard's

Patent Non-Magnetic

Compensation Balance

and Hair Spring, which

are absolutely exempt

from magnetism and will

not rust or corrode.

f\s\ your Jevueler

for t\)efr\.

Every watch is a fine

timekeeper and accurate-

ly adjusted to tempera-

ture. As these non-mag-

netic qualities are in the

WORKS, they require no

shield or other protection.

fCFj^ pY ^^%*is^- ggp^ jTqp
Qataio^d<^.

^ ITT & IT© BrosLd^Kray, Ue^o^ "^Torls:-
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POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS OF

Jteam and [|ydraulic |||achinery.

Complete Steam Plants for Electrio
Light and Power.

Western Agents for Armington & Sims' Engines, Steel Tubular
Boilers, Jarvis' Patent Furnace, National Rocking and Sheffield Grates,
Lowe Feed Water Heater, Blake Pumps, Korting Injector, Jenkins' Bros.
Valves, Etc. Also, Brick and Pipe Work, and Belting.

SEND FOR LATEST CATALOGUE.

707 and 709 MARKET STREET, ST. LOUIS.
BRANCH, 521 DELAWARE ST., KANSAS CITY.

\\o\{T\(^% Bootl7 9 ijiayder)^

25 PARK PLACE, HEW YORK.
ANFFACTUREKS 01^

Bare and Insulated Hjire,
Underwriters' Copper Electric Light Line Wire, handsomely finished

highest conductivity. Copper Magnet Wire, Flexible Silk and
Worsted Cords, for Incandescent Lighting, Lead Covered
Copper Wire, for inside use. Round and Flat Copper

Bars, for station work. Insulated Iron Pressure
Wire, Patented Barbed Copper Lighting

Protector Wire.

SOLE AGENTS FOR-

The Forest City Carbon |1|nfg. Co*, C'oveland, Ohio.

Western Agency, 185 & 187 Dearborn St., Chicago.

/^lumii^ods

ACTUAL SIZE OF LAMP AND HOLDER (Size No. I,) FOR LAMPS 65 to lOO V. 1 6 C. P.

Ii;)(;a9desee9t.

We do not manufacture Dynamos or deal
In them, nor do we erect or maintain any
electric plants whatever. Our business is

solely the manufacture of LAMPS for Lumi-
noids) v^ith our own Fittings, under our own
patents and devices for any system or pur-
pose of any voltage, size or candle power (on
hand or made to order). We solicit the pat-
ronage of Electric Light Co. 's and large users.

CORRESPONDENCE REQUESTED.
CATALOGUES ON APPLICATION.

VITRITE & LUMINOID CO., 182 Fulton St.. New York.

Electric House Goods.
/^99ui?gators, ^.^|,,^| * ''Z.oSX!^ Made.

Bells, Batteri^5,

PiJ5l7 BiJtto95.

The Electrical Supply Co.,
FACTORIES:

Ansonia, Conn.

171 Randolph Street, CHICAGO.
17 Dey Street, NEW YORK.
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ilSQUE IrEiLANCHE lATTERY.

•aTL'd 'Ciua'ia'Yiiee it.

'^^iX^e OAs-iEE VejaCace, 'untl^-aut C'Fia'L'O'e, aia'u ka't-aui. cu'b. oju^laic^ lai^i,,

ta moiie ^ati^faeta't'u, A.e'iuice ojis-itniTU tiiyI/B naaTbtriA pani/ tne elate -a

actu'ie, ifi t^e eaja- de 'letu'i'Kied, td u6- ii-aiivixi an^i 'us-laaCs.iiiaTiLi.

Western Electric Company,
CHICAGO-NEW YORK-ANTWERP-LONDON.

The Eddy Electric Manufacturing Co.

_putomatie ^leetrie /r\otor5;MANUFACTURERS OF IMATHER PATENTS.)

In all sizes from ;i H. P. upwards. The efficiency of these Motors is over 92 per cent. They require no rheostat, are perfect
in regulation, simple in construction, and thoroughly and substantially built. Also manufacturers of

THE MATHER DYNAMO ELECTRIC MACHINE,
FOR ELECTRO-PLATING, ELECTROTYPING, COPPER REFINING, ETC.

These Machines cannot reverse, use no water, do not spark, and are noiseless. Satisfaction Guaranteed.

The Eddy Electric Manufacturing Co., Hartford, Conn.

poi9t$.

Economy of Power.

Durability of Lamps.

No Discoloration of

Globes.

Precision of measur-

ing Instruments.

Greater Simplicity.

Less wire per lamp.

IN SHORT,

the most for the

least money.

The United States Electric Lighting Co,

Chicago, May 20th, /O't^

DICTATED

F. Conklin, Wngr,
Grand Opera Hours,

Minneapolis, Mlon.

liows,
Your telegram of the 19th is received, reedi

Warr

Jiad nijie

run entir

216 LaSa]le St. Chicago,
"We started "big and little dynamo on on© engine-
hundred and sixty lights- worked magnificent ly-
eveniQg- We are much pleased."

J. F. Conklin.

•

1 am very reach gratitied 3t the receipt of the telegram
and thank you heartily for it,

you will greatly oblige m© by answering the following ques-
tLons.

Yours truly, „, ,„^ ,

tteD.

Questions.

1 understand the above telegram refers
to th® two Dynamos put' in your engine
room by the U. S. Electric Lighting Co.

as follows,- One 300 light and on© 500
light Dynamo- and are used for lifting
the stores and offices in the Synd+cate
Block- and Is additional to the 600
lljhi plant previously insyalled by the
U, S, Co. for llghiiog the Grand Opera
House; all the dynamos being locaied lo
the Syndicate Block eogine room, and
driven by two New York Safety 12 x 12-
75 H, P. Engines, One engine driying the
two 300 lighters for ihe Opera House, and
One engine driving the 500 and 300 light
dyTsaiDOB for Syndicate Block,

la this correct?

The above letter

Block, Minneapolis,

'Bhat steam pressure at boilers
employed when operating the plant as
above i^lcBram?

<j0ii^'

At what voltagi era the lamps burned?

I understand that you contracted with the
Edison United Mfg. Co. of New York for a
300 light dynamo with wiring for .the

Syndicate Block; their proposal for wiring
vas on basis of jig. logg in electrical
pressure, and the dyntuno to yield 8-16
candle power Cdlson lamps per horse power.
when plant was finished, wiring was found so
unsatisfactory, and a groat loss io electrical
pressure instead of 'jp loss " , and that you
were induced lo make contract with the
Edison Co, wholly on account of the low
price they offered their apparatus as coio-

pgred with the 0. S. Co's. propoeal.
ts the above correct?

When indictttiDg the engines driving the
Edison Dynamo, how many lights were being burned?

What aiDoOnt of powar was reqoiroi

the a^^S- lights?

After obtaining the above dat* concerning
the EJdison apparatus, and ascertaining that their
guarantees fell so far short of being
fulfilled, did you re.ieet the Edison plant
and substitute it by a U, S. 300 light plant?
And shortly afterward increase farther by putting
In 500 more lights in the Block, and a U. S, Co's.
500 light dynamo additional? to which the
telegram quoted in letter refers? '

When Indicating the Opera House plant of
500 U. s, lamps, I understand there vere 600
lamps being burned; and indications ware made
at same time the Edison plant was indicated.
Pleas© state what amount of power trae required
for the 600 U. S. Lamps operated by the two 300
light dynamos, and driven by the N, Y, Safety
12 i£ 12 Engine,

£&--UJ

2^~-

^^

SlA»

cTy J^/>

ef3 A/^

explains fully the DISPLACING of the Edison System by the UNITED STATES SYSTEM in the Syndicate
Minn., and gives data regarding tests made of the two systems. Address

:

C. C. WARREN, Manager Western Department, 216 La Salle St., Chicago. \
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Electric Lighting of a Railway Car.

Several months ago when the Pullman vestibule

train was lighted by electricity, the officials of

the Chicago Burlington & Quinc)' railroad were

so pleased with the success of the system that

they took immediate steps towards fitting one of

their suburban cars with the electric light and
storage battery. Johnson, Holland &: Co. of

Chicago, who equipped the Pullman train were
awarded the contract for equipping the car in

question. The two cuts Figs, i and 2, published

in connection give a very good idea of how the

work has been done. Fig. i shows the interior

of the car with the lights in the ceiling.

There are eighteen lights in the body of the car

including one in the closet, and a light at each

end of the car over the platform, as will be seen

by Fig. 2, making a total of twenty lights. The
car has been in daily use since Oct. 3rd on vari-

ous trains and it is the most popular car in the

service for riding after night-fall. There is

an abundance of light and the patrons of the

road, especially those who like to read the even
ing papers, are enthusiastic over it. The arrange
ment of the switches in the car is such that both
rows of lights can be turned on or off, or both
rows turned to half the candle power of the

lights or either row turned on or off.

The exterior of the car, illustrated on the

succeeding page, shows a somewhat different

arrangement of the boxes for the crates contain

ing the cells from that designed for the Pullman
train. Particular attention has been paid to

an arrangement that would reduce both the

time for removing the battery for rechargin:;

and the labor of removal. It should be stated

at this point that the trains of the Chicago
Burlington & Quincy road run into the union
depot on the west side of the river and that the

number of trains that arrive and depart from
that station is so great that as soon as an arriving

train discharges its load, it is immediately drawn
out to the yard where it will be out of the wav
of other trains and is not returned to the station

until it is time to receive its passengers for the

outward trip again. This element in the prob
lem was the one that necessitated arrangements
having in view the least possible loss of time.

As shown in the cut, there are two boxes
underneath the body of the car, the length of the

boxes being at right angles to the length of the

car. Into these boxes slip the crates that con-
tain the cells of the storage battery. In Fig. 2

the crate is shown half withdrawn from the box.

The truck on to which the crate is being moved
was made especially foi; the purpose. The top of

the truck is on a level with the bottom of the

crate, and, as the crate is provided with rollers

on the bottom, one man can very easily slide the
crate from the box to the truck or from the truck
into the box. When the man in charge has re-

moved one crate he rolls the truck to the other
side of the car and draws the second crate on to

the truck. The truck is then rolled to the
charging vault, a piece of sheet copper makes
connection between the two crates, the charging
wires are inserted, the current turned on and the

battery is left standing on the truck to receive
its charge. Meantime the car has been tasen
into the yard out of the way. When it is rolled
into the station again later in the day the crates
are replaced in the boxes. The time consumed
in removing the batteries into or from the boxes
has been reduced to an inconsiderable amount

—

so small that it need hardly be considered in the
cost of the system for maintenance and all the
work is easily performed by one man.

There are thirty cells to the car or two crates

of fifteen cells each and a six hours' supply is

readily yielded. At present the cost of charging
the batteries is fifty cents per charge, which, as

stated, would yield a six hours' supply, or eight

and one-third cents per hour for the light, but

the car in question has been on different runs
lately, to use a railroad phrase, and there has not

been so much demand for light as when it ran

on a regular night trip out, and morning trip in,

consequently it has been found that a change
once in three days was sufficient.

It is understood that the Chicago, Burlington

& Quincy officials are much pleased with the

trial of the electric light on this suburban car,

and are contemplating fitting up all their subur-

ban cars in like manner.

Rubber not Always a Non-Conductor.
"When a man finds that hard rubber is not a

non-conductor " remarked an electrician in a large

Chicaio establishment "it makes him feel as

1 \ \\ C \R

though the earth were trembling beneath his

feet," and continued his work of testing large

hard rubber sheets. " We used to have a good
deal of trouble with rubber that was a conductor

but of late years the difficulty seems to have been
removed until recently when another bad lot

came in." Meantime with one eye on the galva-

nometer and the other on the sheet of rubber
under test, he was rapidly moving his little brush

holder with its fine brushes over the surface of

the sheet. Suddenly the tell tale spot of light

on the galvanometer flashed out of sight and the

tips of the brushes sparked. " A bad spot

"

gently murmured the electrician and he rubbed

the place in the sheet that appeared defective with

a piece of tissue paper to remove the dust or

moisture. Again he applied the brushes and
again there was sparking whereupon the sheet

was laid to one side. " No, we never have
trouble with the interior of the rubber, the diffi-

culty is always in the surface and we ascribe it to

the rubber having been in contact with lead.

Probably, the tin which formed the molds for

the rubber was not pure but contained some
lead."

Revision of the Patent Laws.

The committee on legislation of the National
Electric Light association, consisting of J. Frank
Morrison, of the Brush Electric Light company,
of Baltimore, Md., Frank Ridlon, of the Sun
Electric Light company, of Woburn. Mass., F. J.

Sprague, of the Sprague Electric Railway c&

Motor company, of New York, Walter C. Kerr,

of Westinghouse, Church, Kerr & Co., New York,
and Arthur Steuart, of general counsel to the

association, were directed at the last convention
of the association to draft a bill, having for its

object the establishment of a commission to revise

the patent laws of the United States, and to take
steps to secure its passage. The committee have
completed that part of their labors regarding the

drafting of the bill and it is appended :

"Be it enacted, By the senate and house of

representatives of the United States in congress
assembled :

Section i. There shall be a commission to

revise the patent laws of the United States, con-
sisting of one chief commissioner and two (or

four) associate commissioners ; who shall be ap-

pointed by the president of the United States
;

and who shall hold office for one year from and
after the date of their commissions ; and who
bhall receive for their services, a compensation of

$5,000 each.

"Section 2, It shall be the duty of the said

commission to hold public sittingsin Washington
city, during thirty daj'S at least, unless speakers
are sooner exhausted, and to listen to whatever
'.peakers ask to be heard on the topics within the

jurisdiction of the commission, and to receive

ind consider all printed statements and argu-

ments that may be duly delivered to the commis-
sion, relevant to those topics, and to invite com-
munications from all the justices of the supreme
courts, and all the judges of the circuit courts

and district courts of the United States, and of the

supreme court of the District of Columbia, and
also from the commissioner of patents, and the

examiner-in-chief, and the examiner of interfer-

ences, and the other principal examiners of the

patent office, on the subjects before the commis-
sion, and to receive and consider such communi-
cations as may be duly made to the commission
in pursuance of such invitations. And the com-
mission may require reports in writing from the

commissioner of patents, relevant to any fact or

facts touching the rules or practice of the patent

office, and the several commissioners may have
access to all the books and periodicals in the pat-

ent office library.

" Section 3. The commission shall thor-

oughly examine the present patent laws of the

United States, and compare them with the patent

statutes of other countries, and thoroughly con-

sider them in respect of their practical operation

upon the progress of the useful arts, and upon
the rights and interests of all classes of American
citizens, and shall thereupon draft a bill for an act

to revise, amend and consolidate all those statutes

of the United Stales that relate to the organization

OT operation of the patent office, or to the grant-

ing or repealing of letters patent for inventions,

or to the rights, remedies, duties or penalties

which relate to such letters patent ; and shall

transmit that draft, together with a report of its

doings and conclusions to the secretary of the

interior, to be by him transmitted to the fifty-first

congress, at the beginning of its session.

" Section 4. The commission is hereby au-

thorized to employ such clerical aid and to incur

such other expenses for room rent, books, sta-

tionery, printing, postage, etc., as it finds neces-

sary for the proper performance of its duties, and
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to receive reimbursement for the actual traveling

expenses of its members incurred between their

respective residences and Washington, on account

of their duties as commissioners as well as their

actual hotel bills in Washington during their

official stay in that city.

"Section 5. The compensation and reim-

bursement due to the members of the commission,

and the expenses incurred by them in the pursu-

ance of the authority of this act, shall be paid

from time to time by the secretary of the treas-

sur_v, out of money not otherwise appropriated,

on the certificate of the chief commissioner, ap-

proved by the secretary of the interior, that such
compensation or reimbursement is due, or such
expenses have been incurred, as the case mav
be."

Successful Electricians.

There is no subject more to the liking of gen-

eral correspondents, nor, it must be confessed,

one that the)' invest with more interest than that

of the rapid advancement of electrical develop-

ment and the success of the keen-witted men who
stand behind it. Julian Ralph, a well-known
New York writer, in a pleasant manner gossips

as follows ;

" One of the most peculiar and interesting

figures in the electrical world is that of Mr.
A. Cheever, of this city, familiar to all whose
business takes them down town from the fact

that he is a cripple, whose lower limbs seem never
to have grown and who has to be carried about
in the arms of a sturdy valet. Mr. Cheever's
fortune is very large. It had its beginning in his

father's interest in a great rubber belting concern
and has been swelled by his own investments in

the telephone and other electrical companies and
in his business as a wire manufacturer. He lives

in luxury at a fashionable resort near New York
whose growth has been largely due to his remark-
able shrewdness and enterprise. It seems almost
like a fairy tale and must dwell in his mind like

a dream, yet it is a fact that not many years ago
he had the Bell telephone interest in his hands
and let it go. It was offered to him for a mere
song. Tillotson, the electrical supply man, just

dead, could have bought either a third or a half

interest for §20,000 or ,^40,000 and refused it.

The company had no money to exploit with and
could not raise any. The history of electrical

progress is full of such junctures as amazing if

not as important as that one in 1S43 when the
vote of the state carried the bill to give Professor
Morse §30,000 which led to the telegraph of to-

day. He could not raise the money elsewhere,
and it is frightful to think what the world's loss

Telcphoiif:

^'cstem Elcctrician.ChU

Fig. I.

—

Telephone Bridge.

might have been had the bill failed to pass con-
gress.

" Of men who like the eleven who went into
this new field of the cloth of gold with their

money in hand and who profited largely by
their boldness there are many. George West-
inghouse, jr., the air brake inventor of Pittsburgh,
has multiplied millions by plunging into the
manufacture of electrical essentials like dynamos,
lamps and other devices. He has invested in

all forms of electrical speculation and is worth
ten millions. There is C. A. Coffin, the shoe
manufacturer of Lynn, who had to be dragged
into investing his means in the Thomson-Hous-

ton company and yet now gives the interest

half his time. R. T. McDonald, the keenest

man in this school in the west, who is treasurer

and general manager of an incandescent com-
pany headquartered at Fort Wayne, is either a

millionaire or soon will be.

Fig. I shows the plan of the apparatus. A B
is the caliber of the case in which the coils are in-

closed, R two resistance coils, one of one ohm,
the other of 9 ohms. They can also, by means
of the switch df, have a resistance of compari-
son of one or of ten ohms. The resistance to be

Fig. 2.- Electric Lighting of a Railway Car.

"The first of all electrical millionaires was
Cyrus W. Field, who is still a millionaire, but

no longer of the first rank since his losses in

Manhattan elevated stocks. His losses have
been largely the gains of that arch millionaire

Ja)' Gould, who holds something like forty

millions of his wealth in the electricity that

runs the great telegraph system of the country."

Telephone Bridge.

This little pocket apparatus, constructed by
Dr. Nippoldt, explains EUctricite, has for its

object the approximate measurement of the

resistance of earth connections. In similar

measurements great exactness is not of import-

ance; the variations which these resistances can
undergo renders it insignificant; it is rather of

importance to know what is its order of mag-
nitude, whether it is a little more than an ohm,
or comprised within one and ten, or ten and a

hundred ohms.
In the telegraph it is rarely necessary to make

such measurements; the number of elements
themselves render account of the state of the

contacts. There is not, however, any difficulty

in establishing a connection with the earth of 50
to 100 ohms, and it follows in consequence of

the great resistance of telegraph lines, that they
have little internal disturbance, at least in the

case of a single line. If, on the contrary, it is

desired to put in operation a great number of

telegraph lines, the derivation of which branches
out of a central station, by means of a generator
of low resistance, the earth connection should be
very much better. In a large city this is always
easy, it being given that the network of conduits
of water or of gas is arranged, the resistance of

a similar earth connection is sensibly nil, and
there is no necessity of its being measured. But
if in telegraphy an instrument intended for this

measuremement has less of interest it is entirely

otherwise in the case of conductors and light-

ning rods.

The experiments of M. Toepler have shown
that, even with a resistance of a few ohms, a con-
ductor can give place to a branch derivation from
the main discharge, and that this danger was as

much less as the earth connection was better. It

is therefore of great interest to be able to assure

one's self easily of the state of the conductors,

and a portable apparatus, of a very simple man-
agement is called for to render service in this

branch of electrotechnics.

The principle employed by Dr. Nippoldt is

the same that was first utilized for avoiding

polarization in the measurement of the resistance

of electrolytes. This principle is based upon
the employment of alternating currents, adjacent

to those in a telephone, as E. Kohlrauch has
shown, instead of an electro-dynamometer.
The constructor makes use, in his apparatus, of

a telephone as compact as possible, that of the

firm of Hartman c& Braun, of Frankfort, and the

entire bridge, comprising a wire measure with

its movable contact, and two resistances of com-
parison [bridge of Kirchhoff] is mounted upon
the telephone box.

measured is interposed between b and d ; c j is

the movable contact; finally the alternate cur-

rents are furnished by the secondary circuit of

the induction coil J, attached at d and c; the tele-

phone wires start from a and from /'. The alter-

nate currents are produced by an induction coil,

excited by a dry pile; the whole placed in a

leather case, as shown in Fig. 2.

The four wires, two for the induction coil and
two for the exterior resistance, are united in a

cable cord, the extremities of which are fur-

nished with tips for attachment. A scale is

fixed upon a movable ring around the cover, and
it can turn 330"; the movable contact is also at-

tached to this, and the wire of this last is placed

in the interior of the case. The index of the

scale is fixed upon the same box and the read-

ings are given directly in ohms. The readings

can give from .1 to 100 ohms; the contact per-

mits of measurements from .06 to 150 ohms,
which facilitates the connection at the point.

Cost of Telegraph Lines.

D. H. Bates, president of the late Baltimore &
Ohio company, and now a Western Union em-
ploye, says " the Baltimore & Ohio telegraph

Fjg. 2

—

Tei eph nl 1 Fir c

company for two years and a half, until last

April, not only paid its expenses out of receipts,

but had a small balance remaining after having
paid the Baltimore & Ohio' railroad company
at the rate of nearly §100,000 per annum for use

of wires and offices on the Baltimore & Ohio
roads, and for the district call box plants in the

various cities within the limits of the Baltimore

& Ohio system, besides paying for all instru-

ments, battery and other telegraph supplies for

the entire' railroad train service." Mr. Bates also
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says that the actual cost of the telegraph lines,

comprising 53,600 miles of wire, nearly all of it

copper and large gauge iron, was just about

$4,000,000, as the Baltimore & Ohio ledger

shows, so that the railroad company got nearly

cost for it.

A Porcelain Electric Light Switch.

The switch shown in connection was designed

by Dorman & Smith of Brazennose street, Man-
chester, England, principally for house or ship

lighting by the iacandescent system. Idustries

calls especial attention to the merit the switch

possesses of a rapid break of contact effected by
the form of spring employed and describes the

features of the instrument: "The brass contact
making arm is fitted with a diamond of lozenge
shaped shoulder, on the broad edges of which the

ends of a powerful tempered steel spring are

caused to work. At the instant of breaking con-
tact, the brass shoulder is clasped at the ends of

its longer axis by the spring, which has therefore

a very powerful turning moment. It is claimed
by the inventors that no trouble is experienced
from sparking when contact is broken, whilst it

is impossible for the switch to be left only half

on. Either a good contact must be made, or

none at all. The whole is mounted on a porcelain

base, and ornamental porcelain covers may be
provided of any desired shape or color. A lead

wire safety fuse is inserted on the same base, and
every precaution opparently taken to prevent
possible sparks from reaching wood work. The
whole of the connections are made on the upper
surface, and some amount of trouble is thereby
saved.

"These switches are primarily meant for use
with small groups of glow lamps, up to about five

in number; but we understand that in the Man-
chester exhibition even single arc lamps burning
with a current of 10 amperes are put into or out
of action by the use of these hand switches alone."

LIthanode

In the course of the investigations which were
conducted on the accumulator which bears his

name, Mr. Fitzgerald has been led to employ as

a negative element a special substance, to which
he has given the name of lithanode, and which,
according to him, constitutes a negative element
par excellence for a battery, an accumulator, or an
anode, perfect in the electrolysis of elements,
chiefly negative elements, as chlorine for example.

In his report to a committee of the British

association, the inventor recounts at the outset
the conditions which ought to furnish a substance
employed for this purpose. The negative ele-

ment of a battery ought to be not only strongly
electro-negative, but it should also be left re-

maining for a greater or less time when it serves
as the cathode. The electro-negative element
ought not to be associated with an electro-posi-
tive substance in such a way as to be in contact
with the electrolyte, to avoid local actions, in

short it ought not become disintegrated or cor-
roded. From the standpoint of economy, the
total cost of the electric energy produced by bat-
teries or accumulators ought to be as low as
possible, and the relation between work produced
and weight ought to be high; finally, the negative

element ought to be as good a conductor as pos-
sible.

According to the inventor, lithanode is the

only negative element which fulfills these con-
ditions. A substance employed as an anode for

electrolytic decompositions ought not to be
attacked by chlorine and oxygen in the nascent
state, nor disintegrated by escaping gas. The
substance called lithanode, and which has been
known for some time in France and in England,
is from peroxide of lead, under a form dense and
conducting, obtained without the combination of

a cement or a glutinous material by the method
briefly described by. the inventor in April, 1S80.

Plante obtained the peroxide of lead under the

form of a thin layer in contact with metallic lead;

the invention of Faure has since permitted the

obtaining of a layer as thick as may be desired,

but it has the disadvantages of requiring the em-
ployment of parchment, of giving place to defec-

tive contacts between the lead and the peroxide,

and of local actions which end by bringing about
the destruction of the lead plate.

The Faure-Selon-Volckmar accumulators em-
ployed by the Electric Power Storage company
present not only the first two inconveniences,

but are also open to the last objection. In order

to realize this last improvement it was necessary

that the negative element should be formed of a

coherent mass not requiring a metallic support;

he therefore failed to obtain a compact mass of

peroxide of lead, without the combination of some
foreign material.

If the oxide of lead is mixed with water, and
if it is molded as a paste so as to obtain the form
of a plate, it will become perfectly brittle when
it is dried; it is therefore necessary, in order to

arrive at the result sought for, to produce a

change in the molecular structure of the mass.

If, for example, there is added to the paste, lead

under the form of a fine powder, the gradual

oxidation of this finally gives to the mass a

great cohesion. The plate, peroxidized by elec-

trolysis, constitutes the product decorated by
some electricians with the barbarous name of

petranode.

The better process, and that which is employed
by Mr. Fitzgerald, consists in mixing the oxide
of lead, the lead, and a solution of a salt which
will be gradually decomposed by the oxide, as,

for example, the sulphate of ammonia, which will

then disintegrate the ammonia, whilst a certain

proportion of the oxide of lead will be trans-

Combined Clock and Automatic Guest
Call.

The Harford Electrical company, of East
Saginaw, Mich., are manufacturing a combined
clock, automatic guest call and instantaneous fire

alarm which has the merit of being very simple,
complete, sure and durable. AVhile designed
more particularly for hotels, the apparatus will

undoubtedly come into general use in the better
class of private houses.

The apparatus as shown by the illustrations,

consists of the use of an office clock and a switch
board showing room numbers, which are placed
in the office of the hotel. As any annunciator
can be used in connection with the system
it is not necessary to show that part of the
whole.

•-

The switch board is mounted in cabinet work
of modern design, and makes a rich addi-
tion to the furnishing of any hotel office. It is

compact and any available wall space can be
utilized.

In each room of the hotel are placed the com-
mon push button and electric bell ; the batteries
are located in the cellar or otherwise, as desired,
and the whole is operated as follows ; If one or
more guests desire to be called at, say, 5 o'clock,

the clerk simply inserts a common switch board
pin in the room numbers on the switch board, of
the rooms occupied by the guests desiring to be
called. If other guests wish to be called at 5:30
o'clock, pins are inserted in their respective room
numbers, and so on for all the whole and half

hours of the day and night. Any number of
guests can be called at any or all the whole or
half horn's. No further attention need be given
to the matter, as, when the hour hand of the
clock reaches 5 o'clock, all the rooms switched
on to that hour have the electric bells in their re-

spective rooms rung automatically until the guest
arises and pushes his push button, when the an-
nunciator drops, thus indicating that he has
arisen ; the clerk can then remove the pin from
the room number of the switch board indicated

by the annunciator, or he can leave it there, as

the bell in the room will cease ringing in from
one to four minutes, although it can be arran-

ged to ring any length of time desired. The
same follows with guests desiring to be called at

5:3°) 6. 6:30, etc.

The foregoing constitutes the automatic night

Combined Clock and Automatic Guest Call.

formed into sulphate of lead. This mass con-

verted by the electrolysis of the peroxide of lead

is lithanode.

From this it appears that this substance is

almost identical with the active material of the

anodes of a certain number of accumulators.

The difference consists in the physical state

which permits not only the employment of the

peroxide, but which avoids all local actions, and
besides imparts to this highly conductive mass a

mechanical resistance sufficient for resisting,

during an indefinite period, the effects of charge

and discharge.

—

ElectricM.

and day call. If it is desired at any time to im-

mediately ring the bell in any room, the clerk

simply pushes on one of a number of springs

numbered to correspond with the numbers of the

rooms, and immediately the bell in the room of

like number rings ; one can ring it as often as he

cares to by easing up on the spring and again

putting on the pressure.

In the event of a fire, or when a general alarm

is necessary, the fire lever is moved over and it

instantaneously and simultaneously rings all the

bells, which continue ringing until the lever is

released.
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Part III.

Private electric lighting installations are on

the increase, but only slowly. There are even

at present many owners of country houses who
erect private gas works in ignorance of the

great advantages to be derived from the electric

light. In fact this new light is still regarded

with suspicion by those who have not a full

knowledge of the subject. This, however, is but
natural ; it is well known that there is scarcely

an installation existing where breakdowns do not

occasionally occur, and besides, experience has

shown that tenders for erecting the work vary so

much that the intending installer is puzzled, and
either leaves the matter alone, or, worse for him,

selects the lowest tender. An electric light in-

stallation must be done thoroughly well if it is to be
satisfactory, otherwise it is best left alone, saving
expense and vexation after the work is supposed
to have been completed. Like most other things,

whatever the first cost may be, the best is the

cheapest in the end, and intending users of the

electric light must make up their minds to pay
well at starting, and employ the best men to be
found for 'the work. Under these conditions the

money spent will soon appear profitable, and
bring advantages little dreamed of, without a

shadow of trouble or annoyance.
The writer was one of the first to light by elec-

tricity in England, so far back, indeed, as 1874,
in a primitive way ; and from that time till now
one installation after another has been erected at

Broomhill. He has also designed many others

for friends who wished to obtain the results of

his experience, and has therefore had ample
means of ascertaining the expense of erecting
installations of various kinds as well as the cost

of maintenance. His present object is simply to

give a general idea of the expense of erecting a

good electric light installation as thoroughly as

knowledge, time, and money can do it, and the
figures given may be taken as absolutely within

the mark for the very best, but beyond it for

medium work. The best is strongly recom-
mended, being most satisfactory not only for en-
durance, but for daily convenience, as it permits
of a regular light for 24 hours of the day under
all circumstances, and the illumination given by
any lamp will practically be invariable. There
are three ways in general of erecting the work.
The first is one which enables the owner to ob-
tain light only while the engine is running. The
second, and a much better way, is to use an ac-

cumulator from which light may be obtained at

all hours of the day, whether the engine is run-
ning or standing. In this case certain precau-
tions have to be taken to avoid injury to the
lamps, and the man in charge must act accor-
dingly. The third, and by far the best way,
although the most expensive to erect, is to work
on the second method, and have all the necessary
precautions automatically performed. It is not
intended here to deal with technicalities, the
various methods of accomplishing the results

spoken of have been briefly described in the sec
ond edition of a little book recently published
by the writer. Here we only deal with figures.

Every installation must consist of a prime mover
of some kind, dynamo, a circuit of wire to lead
the current to the lamps, certain measuring appa-
ratus and instruments for turning on and off the
current, termed switches. A governor to secure
regularity in the light is often added. If a stor-

age system is used, then an accumulator must
also be erected, and some further apparatus ; if

perfection is desired, two electrical governors
and some automatic switches should be included.
Of course, safety fuses or cut-outs must always
be employed to secure perfect freedom from
accident and fire. If an installation is well put
up, the general fire risks are practically reduced
to /«7, no lamps, candles, or gas light being
required in the establishment ; but an installation

badly erected is always a source of danger.
Direct currents are best to use in private installa-

tions. The engine may be actuated by gas, or-
dinary high pressure steam, or low pressure
steam, as in the Davey motor, or again may be
worked by hot air or water. Engines on the last

named principle are seldom, however, made
sufficiently large for the purpose.

( To be Conti)ined,)

1 From Indtistries, October 7th.

Chicago Electric Club.

The diagram published on this page gives a

clearer idea of the arrangement of the new rooms
of the Chicago Electric club than could be gained

from a description. The rooms are over 122-124
Clark street at the corner of Calhoun place, and
are reached by a single flight of stairs from the

floor over the basement. The committee, Messrs.

Buckley, Shain and W. A. Stiles, have expended
much time and labor in renovating the rooms
and furnishing them in a tasteful manner. The
original entrance from the hall was through the

coat room, but it was deemed better to make the
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main entrance through the door indicated into

the card and billiard room. At <7« and ii there

are curtains which divide the main room into a

parlor, a reading room and library, and a card
and billiard room. These curtains, when moved
back to the walls, throw the whole into one large

assembly room about sixty feet long by twenty
feet wide. In rear of the card room is the cafe,

which is provided with a lavatory. A handsome
side-board graces the room, and the tables, chairs,

linen, glass and silver ware will soon be in place.

To the right of this room is a hall which leads to

the dummy waiter. Next is the toilet room, and

read and discussed at stated meetings, the social

element will not be forgotten. To the latter end,
the rooms have been especially fitted. They are

in charge of a porter, and are open at all times.

Members engaged in electrical business can meet
at the club rooms on a common footing and en-

tertain their friends there. The cafe will soon
be ready for occupancy, and members will find it

a pleasant place to take a midday lunch.

The roster of the club is appended:
President, A. K. Stiles, 17 North Clinton

street.

First Vice-President, C. A. Brown, 227 South
Clinton street.

Second Vice-President, J. P. Barrett, City

hall.

Third Vice-President, B. E. Sunny, Pullman
building.

Fourth Vice-President, F. G. Beach, Pullman
building.

Secretary, W. A. Kreidler, 6 Lakeside build-

ing.

Treasurer, F. S. Terry, 171 Randolph street.

Board of Managers, C. A. Brown, F. S. Terry,

W. A. Stiles, W. A. Kreidler, W. J. Armstrong,
W. J. Buckley, J. P. Barrett, Chas. D. Shain, B.

E. Sunny, C. C. Warren.
Membership committee, C. A. Brown, VV. J.

Armstrong, Chas. D. Shain, F. S. Terry, W. A.

Kreidler.

Entertainment committee, H. Ward Leonard,
A. H. Brown, J. L. Barclay, Chas. D. Shain, C.

C. Haskins.

The roll of members now contains 159 names.
As there is a question as to the mode of procedure
in securing admission to the club, it may be stated

that applicants can secure application blanks from
members of the club. These blanks must be

filled out and bear the indorsement of at least

two members of the club. The application may
then be mailed to C. A. Brown, chairman of the

membership committee, 227 South Clinton street.

The next meeting of the club will be held

November 7th.

The Palmer Induction Apparatus.

The illustration in connection shows a half

reduction in size of a new volta-faradic induc-

tion apparatus, made by Dr. Palmer, of Evan-
ston. 111., and on which he has applied for

letters patent. The battery is very simple, com-
pact and convenient, and is designed for general

medical or private use.

Letter A is the hard-rubber tube ; B B, nickel-

plated caps ; -f the positive and = the negative

electrodes of the battery; C, the receptacle for

holding a conducting cord, for use in special

cases only. By means of the commutator D,

projected from positive electrode B, made to

slide over G and H, the terminal points of the

primary and secondary wires of the helix, the

energy of the current can be varied, and the slide

button F controls the force of the shock pro-

duced with the greatest nicety. A closed bat-

tery cell and a helix with a rheotome, arranged

adjoining it is the vault for the records of the

club. In place of carpets on the floors there are

handsome rugs which are well set ofi^ by a filling

of a deep wine color. The portieres are also of

a solid wine color, and give a rich effect to the
rooms. The furniture is oak, ash and cherry,

and all of the most modern design.

Preparations are being made for putting in

the electric light. The Chicago Arc Light &
Power company will furnish the current, and the
Edison, LTnited States, Fort Wayne Jenney,
Mather and A'itrite & Luminoid companies will

furnish the lamps.

The organization of the club has been—so to

speak—upon a social and a scientific basis, that

is, while scientific papers have been and will be

to give longer or shorter sweeps of the spring,

are securely fixed within the rubber tube.

A WEEK ago Friday a meeting of west side

residents of Chicago was held to consider the

question of rapid transit by means of an ele-

vated road. Sooner or later some decisive steps

will have to be taken in the way of furnishing

more rapid transit than is at present afforded

by either the street cars or the railroads on
the west side to the suburbs. An electric sur-

face railway would be open to the same ob-

jections in regard to speed that surface steam

railways are, but an elevated road, on which
the cars are propelled by electricit}', would
make the ideal rapid transit line.

m^,
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The Westixghouse Dynamo Continued.—
The object of this dynamo being to generate

an electric current at a high potential, and pass

Fig. 42.

it primarily through a high resistance, better re-

sults are obtained by the use of a separate exciter

than by attempting to attain this end directly. A
Stanley, constant current, shunt wound dynamo
is used for this purpose ; the wires connecting

with it being shown at the base. Fig. 42, while the

wires extending upward from the collector connect

with the lamp circuit.

The weight of the largest machine is 13,500

pounds, its speed 1,175 revolutions per minute,

and the electro-motive force employed in the

main circuit from 1,000 to 1,100 volts. It feeds

2,500 incandescent lamps. By the screw shown
near the base at the right, the machine can be
moved on its base to regulate the tension of the

belt.

A very important feature is the converter,

which may be described as an inverted induction

coil. The ordinary induction coil is made with

two helices insulated from each other ; an exter-

nal helix of long, fine, insulated copper wire, hav-

FiG. 44.

ing a high resistance, incloses a helix of shorter,

coarser wire, having a low resistance, and this in-

closes a core composed of a bundle of iron wires.

The interior helix, known as the primary, when
connected with an electric generator magnetizes

the core, which by reciprocal action, increases

the intensity of the electric current ; and the

primary circuit being opened and closed with
great rapidity by a circuit breaker, a series of al-

ternate currents in opposite directions, is induced
in the secondary circuit ; the intensity of these

induced currents as compared with those in the

primary being increased in the direct ratio of the

increased resistance. In such a coil current in-

tensity is increased at the expense of current

quantity, but in the converter quantity is increas-

ed at the expense of intensity. This is effected

by connecting the high resistance coil with the

generator, and the low resistance coil with the

lamp circuit ; the alternation being produced in

the dynamo.
In the induction coil the core being in the cen-

ter, is separated from the secondary helix by the

interposition of the primary, and hence its mag-
netizing effect on the secondary is reduced as the

square of the distance represented by the thick-

ness of the primary. In the Westinghouse con-

verter this arrangement is partially reversed, the

two coils being placed side by side, and inclosed

within an iron envelope which fulfills the magne-
tizing function of the core, both coils being thus

brought into close contact with the iron. This
closeness of contact is effected more perfectly by
dividing the converter into connected sections

having thin coils than by using a single large con-

verter requiring great thickness in the coils.

The magnetizing envelope is composed of sheet

iron plates, insulated from each other, placed at

right angles to the longer axis of the elliptic

I'lC. 46.

shaped coils, built up around them, and bolted

together ; the proportion of iron in the envelope

to that of copper in the coils being as 2 1 to i.

The loss from electrical conversion in a reduction

from 1,000 volts in the primary to 50 in the sec-

ondary is said not to exceed 5 per cent.

The Jenney Dynamo.—This dynamo is con-

structed with two horse-shoe field magnets, placed

horizontally, with consequent poles in the center

between which the armature revolves. Each
pole-piece with the two cores which it connects,

and one-half of each yoke, forms a single cast-

ing, the upper one resting on the lower at the

center of each yoke, where they are bolted to-

gether, these being the only joints, magnetic
continuity being thus more fully secured than in

a construction requiring several such cross joints

at right angles to the magnetic current.

The armature is of the Pacinnotti-Gramme
type, and is mounted on two yokes, curving

outwards and bolted to the machine on op-

opposite sides. Its core is composed of insulated

sheet iron rings, attached to spiders mounted
on the shaft in the usual manner. The general

construction and method of winding, is similar

to that of other armatures of this type.

The automatic movement of the brushes to

vary the magnetic intensity is also a feature of

this dynamo.

The Hochhausen Dynamo.— The general

construction of this dynamo will be readily under-

stood from Fig. 43, its special distinguishing

features are found in the construction of its

armature, and commutator, and in its automatic

current regulation and short-circuiting switch.

The armature core, shown in section at A, Fig.

44, is composed of iron ribs, two of which are

shown at £. These are about f^ of an inch

thick, and have projections at the ends which fit

into holes in the longitudinal bars of the frame,

as shown.

There are four longitudinal sections con-

structed in this manner, forming, when joined, a

hollow cylinder, each longitudinal bar being in

two parts held together by nuts and screws at

the ends, and by iron staples between the ribs, so
that any section can be removed without disturb-
ing the others. The ribs are separated for ven-
tilation as shown, and the staples between them
give a firm bearing for the end screws. The core
is without magnetic or electric insulation.

The coils which are shown in Fig. 45, singly

at C and in combination at D, are wound sepa-

FlG. 43.

rately on a mandrel, and each one firmly bound
together, and they are subsequently slipped on
the separate sections of the core and properly

connected ; so that any coil can easily be re-

moved and replaced when repairs are required.

In the commutator, shown in Fig. 46, the

segments are attached to a thick disk of slate

which is mounted on the shaft ; each segment
having an arm for attachment as shown, so that

they project into the air, and are insulated

from each other and from the shaft, both by the

air and the slate. Four brushes make contact

with the commutator, two en each side, the

brushes of each pair being placed side by side,

Fig. 45.

one a little in advance of the other, so that one

brush is always in contact while the other is

crossing from one segment to the other.
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The subject of taxing telepliones was again

before ttie Chicago city council at its last meet-

ing and was again referred to the law depart-

ment.

The article on lithanode has a special interest

at the present time when attention is being direc-

ted to improvements in the construction of ac-

cumulators. If this new-found substance should
prove to have the various qualities of excellence

claimed for it, especially those of cohesion and
durability, it will be hailed as a boon to those in-

terested in accumulators.

The description of the telephone bridge, re-

produced from a French contemporary, shows
how the telephone may be utilized for the meas-
urement of electric resistance. The apparatus

reminds one of the well-known induction balance

by which, it will be remembered, an attempt was
made to locate the bullet in President Garlield's

body ; and its construction bears a striking anal-

ogy to that instrument.

A RUMOR that seems to be gaining strength

with its circulation has been floating in electrical

circles in the west to the effect that the United
States Electric Lighting company and the West-
inghouse company would hereafter work in har-

mony in regard to the alternating system, or, in

other words, that questions of difference had been
.settled privately between the two companies.

When approached in regard to this matter last

week, Herman Westinghouse, brother of George
Westinghouse, jr., denied the rumor, and added
somewhat significantly that all the indications

pointed the other way.

It is encouraging to notice the increased inter-

est in electric lighting in the Chicago city coun-
cil, as shown by the introduction of an ordinance
at its last meeting, calling upon the superintend-

ent of the fire alarm telegraph for an estimate for

lighting an extended territory by the electric light.

The old axiom that large bodies move slowly was
never more strikingly exemplified than in the his-

tory of street electric lighting in this city. While
small towns all around are enjoying the electric

light, and have had it for years, Chicago adheres
pertinaciously to gas; and the feeble, sickly flames

of street lamps still cast their mournful shadows
under the brilliant arc lamps hung over store

fronts by enterprising business men,—a sarcastic

commentary on public as compared with private

enterprise.

Eighteen hundred subscribers of the New
England Telephone & Telegraph company, using
about 2,500 instruments, have addressed a re-

monstrance to the senate and house of repre-

sentatives of the commonwealth of Massachu-
setts "against the passage of any act to estab-

lish the rates to be charged for telephone

service, on the ground that the operation of

such laws would be to impair the quality of

the service and lessen its value ;
that the sub-

ject was fully and thoroughly considered last

year,' and that the decision not to undertake

to fix telephone rates has been accepted by
the public as wise and as consistent with the

general policy of the commonwealth." The
signatures to the remonstrance come from
Boston, Adams, Fitchburg, Gloucester, Haver-
hill, Lawrence, Lowell, Lynn, North Adams,
Northampton, Pittsfield, Salem, South Framing-
ham, Springfield and Worcester.

This action on the part of so many subscribers

is significant.

We publish on other pages that portion of the

proceedings of the street railway convention in

Philadelphia last week, of interest to electricians.

In the report will be found a paper presented by
Wm. Wharton, jr., on electricity as a motive

power for the propulsion of street cars. The
facts are in the main the same as have already

been presented in electric conventions, but it is

highly encouraging to find them brought directly

to the attention of the street railway men in so

able a manner.
The question of the superior economy of elec-

tric traction as compared with that of cable or of

horse traction was fully demonstrated, and it is

especially noticeable, that even at the low estimate

of the utilization of only 40 or 50 per cent of the

power generated, electric traction is still shown
to be more economical than cable traction, in

which only 20 to 25 per cent, of the generated

power is utilized ; while cable traction is in turn

admitted to be more economical than horse trac-

tion.

James A. Murphy & Co., said to be bucket-

shop men of Chicago, secured a temporary in-

junction against the board of trade, restraining

it from cuttiipg the wires out of the former's

tickers. The board moved to dissolve the in-

junction, but last week Judge Collins denied the

motion. The decision is exhaustive and com-
mences with the organization of the board, which
was incorporated in 1859. It shows how the

board ruled that its quotations were private

property and should be sent only to those whom
it designated as adopted members, then indi-

cates that the predecessors of Murphy & Co.

became approved correspondents, and then takes

up the question what are the quotations or mar-
ket prices claimed as public property by Murphy
& Co. and as private property by the board. The
court says on this point:

" It seems to the court that these fluctuations

in the market created by the defendant [the

board of trade] are of most vital interest to the

public outside of the mere fixing of values; that

they e.xert a constant and steady influence on
loans and discounts, the price of money, business

stability, and public confidence, as well as on the

price and value of so much that the people must
buy. If such power and responsibility rest with

any one man or any set of men of any descrip-

tion there exists therewith a corresponding duty
and obligation to the public to impart alike to

all who desire and will pay, equal information as

to the progress and result of the work."
The court then continues: "That these quo-

tations are of no use except for gambling pur-

poses is answered by the existence of 1,500
approved correspondents who are not gamblers,

and to whom daily they are transmitted. Further,

it is urged that bucket-shops cannot be sup-

pressed unless the board have this power of dis-

crimination. They should be suppressed, and
the court would go far to accomplish so desirable

an end, but regarding this claim of the right to

discriminate as more dangerous to the public in

its consequences than the Bucket-shops, we must
look to the enforcement of the criminal code as

the safer course of the two."
Though the court sharply raps the bucket-

shop men in the preceding clause, he gives them
comfort in that section in which he declares that

it is the board's duty to impart alike to all who
desire ond will pay equal information as to the

progress and result of the work. On the whole
the bucket-shop men are much pleased, even
though the victory may be temporary.

We publish this week the bill drafted by the

legislative committee of the National Electric

Light association in accordance with the instruc-

tions given it at the last convention. The object

of the bill is the appointment of a commission to

revise the existing patent laws. The bill has

been printed in a pamphlet which, we presume,
is now in the hands of all the members of the

association. Within the covers of the pamphlet
are able arguments from Arthur Steuart, of ,gen-

eial counsel to the association. Albeit H. Walker,

of Hartford, Conn., Benjamin Price, of the legal

firm of Price & Steuart, and Ephraim Banning,
of Banning & Banning, of Chicago, in favor of

the bill.

To say that the existing state of affairs in the

patent office and patent laws is unsatisfactory, is

but to mildly recognize a fact that has been im-

pressed upon every man who has had any con-

nection with the patenting of inventions, and a

fact that has been repeatedly brought to the at-

tention of the public through the efforts of asso-

ciations, notably the National Electric Light as-

sociation.

Mr. Steuart points out several evils, and sug-

gests certain remedies. As the staff of examin-
ers in the patent office have charge of interests

of a vital nature, they must be thoroughly edu-

cated in the technology of the arts and sciences

and patent law ; a staff of competent and
thoroughly equipped examiners should be re-

tained through a number of years ; the examin-
ers should be relieved from all political influ-

ence. The patent office building, he argues,

was built with money paid to the government by
patentees, but the patent office is restricted,

hampered and impeded in the transaction of

business by other branches of the interior de-

partment ; separate accommodations should be
provided for these other departments, and the

patent office given the additional room, and a

laboratory should be provided for demonstra-

tions. He then indicates the fact that the rights

to.be granted a patentee depend upon the statute

law first, and then upon the interpretation of that

law by those empowered to grant rights under

it, and therefore that unless interpretations are

uniform, and the rules of practice clearly de-

fined, great injury may result to the rights of

patentees. Practically the examiners, of whom
there are about 200. are the real judges of both

law and fact, and unless the practice of the office

and the interpretation of the law is clearly

settled, this subdivision of jurisdiction must
lead to great disparity of ruling. The office of

commissioner of patents has not been held in

many years by any man who knew anything

_ about patent, law or patent practice before h^
took the position, and of late years no man has

held that position for more than two years to-

gether. Mr. Steuart pleads for the establish-

ment of a permanent court, the judges of which
should hold office during good behavior, and
who should be chosen from the prominent patent

lawyers of the country or promoted from the

ranks of the patent office examining corps.

Mr. Walker takes up a number of sections of

the revised statutes, and indicates faults that

should be corrected and omissions that should be

supplied, although both are too numerous and
complex to be explained in so brief an essay.

Mr. Price hits the administration of the laws

some straight arm blows, and suggests changes.

Mr. Banning advocates a greater clerical force

to do the work, and more space in which to do it;

its highest judicial tribunal should be a court

consisting of five or seven judges ; a thorough

and rigid examination into all questions touch-

ing the novelty and patentability of every in-

vention presented should be had ; the commis-
sioner should be relieved from judicial duties

and have special charge of everything pertain-

ing to the executive work of the office ; lastly,

the salaries of the commissioner, judges and
principal examiners should be increased to such

amounts as to command the best talent of the

country.

As a whole, the pamphlet contains a strong

arraignment of patent office methods and laws

and as well the suggestions of sound thinkers

in the line of improvements. The matter is

one of engrossing interest, and one that, with

its able presentation, should be impressed upon
the members of the next congress.



October 29, 18S7 WESTERN ELECTRICIAN. 213

Street Railway Convention.

The sixth annual convention of the American

Street Railway association was held in Philadel-

phia last week, commencing; on the 19th inst.

The attendance was large, and much interest was

manifested in the proceedings. The growing

importance of electricity as a motive power was

recognized, and no part of the proceedings en-

gaged closer attention than the papers or re-

marks pertaining to this subject.

William Wharton, jr., read the appended paper

on

ELECTRICITV A3 A MOTIVE POWER.

Since the last annual meeting of this association the sub-

ject of using electricity as a substitute for horse power on

street railways has received much attention, and great ad-

vances have been made in the practical application of it to

that purpose, so that it may now be stated broadly there is

no longer any doubt or uncertainty that electricity can be

successfully and economically employed in a great many
places, if not most places, as a substitute for animal

p3wer. Quite a number of electrical railways are in opera-

tion in the United States, running satisfactorily under all

the requirements of public service, so that ihe:e is much
greater familiarity with, and a more general knowledge of,

electricity among railroad men and the public than ever be-

fore. There is so much confidence in the practicability of

of electrical propulsion of cars being well es abl shed, that

the subject is no linger treated with doubt or disdain ; on

on the contrary, great interest and respectful attention are

at once manifested whenever the subject is broui^ht up.

Although some parties, interested, perhaps, in pushing for-

ward their own special inventions, may claim too much the

actual facts, as presented daily in the regular work of the

cars, are good enough to wanant this belief and confi-

dence. Electricity in its manifestations, applications and
capabilities, has been hitherto a subject the knowledge of

which has been confined mainly to scientific circles but it is

evident that the lime has come when it will be put in

harness in p'ace of the horse to draw cars, and to perform

many other duties which a few years ago would have been
considered entirely chimerical and visionary. So long as

the oxidation of metals or other chemical action was the

only available method by which electricity could be pro-

duced, the expense attendant upon such me^ns limited its

use to a very narrow sphere. Since, however, steam power
and water power have been so successfully employed to

generate electricity, and to do it so cheaply, the range of

its usefulness and application has been wonderfully en-

larged from year to year. It is not intended in this paper

to make use of scientific terms, or to discuss the question

from any standpoint but that of practical observation and
experience, nor is it intended that any comparisons shiil be

drawn between electric motors and steam locomotives, but

there is a wide field for wo k in which neither the locomo-

tive nor the horse is able to satisfactorily accomplish the

duty called for.

The systems at present in use for electrical propulsion of

cars are divided into two classes :

First, That in which the electricity is conducted from
one or more active generating sources along a suitable con-

ductor or conductors, to be used in the cars with proper re-

turn connections ; and,

Secondly, That system in which the electrical power is

obtained from accumulators or secondary batteries carried

along with or within the body of the car. Of the first there

are several methods, viz.: that in which the electricity is

carried along a conductor above the ground, considerably

above the car, eiLher directly over it or toward one side
;

that in which the electrical conductor is situated at the side

of the railroad and elevated a few feet only above the

ground ; that in which the electricity is carried upon the

surface, either by a third rail or other conductor, running
on the level of the ground or pavement ; and that in which
the electricity is carried beneath the surface by a conductor
placed Within a suitable conduit for its protection, access

being had to saii conductor through a slot in the top of the

conduit, so as to allow of electrical connection with the

motor on the car.

The p'ans of having the conductor along the surface or

at the side of the railroad, not much above the surface,

have ro many evident and practical di-advautages that they
need not be taken into consideration in this paper ; there-

fore, the question is reduced to the three methods of over-

head conduction, underground conduction, and storage

batteries.

It is evident that better service must be furnished at the

same cost, the same service furnished at a cheaper rate, or

that both objects combined shall be attained by the use of

electricity, before it takes the place claimed for it. The
writer believes fuliy that the last proposition of both better

and cheaper service has already been proved by actual

service and daily use; but, in the nature of things, improve-
ments upon the present meihod will be discovered, and
" the survival of the fittest," which applies as well to me-
chanical appliances as to animated life, will by its inexo-

rable laws weed out and discard those which are deficient

or incompetent. There are so many intelligent, persever-

ing and scientific minds engaged in active experiments and
researches into the mysteries of nature's powers, and more
especially those relating to electricity, that discoveries are

constantly being made, human knowledge in this age
extending more rapidly than at any previous time. The
subject is fascinating and the prizes sought after are brilliant

and valuable. The increased cheapness in production of

electricity which may fairly be assumed for the future, will

of course add to the advantages and enlarge the scope of

its use. At present there are many places where electricity

can be generated at a nominal cost by the use of water
power, and this energy can be carried a number of miles
without any loss or leakage of practical consequence.
Where this can be done, of course the parties have special

advantages. So also there are many towns and cities in

coal regions, or natural gas regions, where the same result

of cheapness in production can be obtained, although by
different means. As a case in point, it may be mentioned
that the electrical railway in Scranton, Pa., has its power
station located about midway of the route, and immediately
at the foot of a large hill or great mass of hundreds of
thousands of tons of culm, which is principally composed
of the small, fine particles of coal produced in mining, or
left after the screening and preparation of the commercial
sizes of coal for the market. This has been accumulating
for many years, is still accumulating, and has hitherto been
considered only an inevitable nuisance, which the mining
proprietors would gladly have given away for nothing, to

get rid of it, and not have it occupy their land. The price

which the railroad company pays for this culm is but ten

cents per ton. and as it only has to be wheeled through the

door of the engine house, the whole distance from the culm
hill to the furnace under the boilers not being over fifty

feet, and as the whole consumption per day is on the aver-

age but five tons, or in money value but fifty cents per
day, it is evident that the cost of electricity in this case is

exceedingly small indeed, that sum being sufficient for the
fuel to produce the steam power which generates electricity

enough to run four and sometimes five cars, carrying at

times seventy-five passengers each, over a railroad track

about four and a half miles in length, having long grades,

a number of which are five or six feet to the hundred,
and the steepest of which is seven and a quarter feet

per hundred. The tractive power required upon some of

these grades is still further increased by curves or switches
occurring upon them. It may be well to mention some
other points about this railroad in Scranton, which has
been running about one year, with great success, and ex-

hibits in many respects a favorable example of an electrical

railway with overhead conductors. The cars have four

wheels; two of them are open cars, each carrying one
motor of twenty horse power. The motor is placed in the

body of the car midway of its length, and alt four of the

wheels are driving wheels, the connections between the
motor and the wheel axles being made by means of chains

and sprocket wheels. Three of the cars are closed cars,

each with one motor of fifteen horse power, which is

placed on a closed platform at the forward end of the car.

In these the forward wheels only are driving wheels, and
their connection with the motor is made in the same way as

on the open cars, with chains and,.sprocket wheels. The
company will shortly place four more cars upon the line,

each with a motor of twenty-five horse power. These
larger cars are intended not only to propel themselves but
to be able each to haul in addition two other cars loaded
with passengers up all the grades. The running time of

the round trip on the main line, being in all eight miles, is

one hour, which includes all stoppages and the waiting at

each end of the route, so that the average speed attained is

more than eight miles an hour. There is no difficulty in

going much faster, in fact the men in control of the cars

have to be watched to prevent their running at excessively

high speed, particularly on the return trip to the city,

where the grades allow the car to be run for the most of the

distance by gravity alone. At the generating station there

are two stationary engines of iSo horse power each, two
dynamos of one hundred horse power each, and four boilers

of one hundred horse power each Only one engine and
dynamo, however, and two of the boilers are in use at one
time. The railway company expects also to furnish in the

future electricity for the lighting of the town of Dunmore,
situated at one end of the line, by which the income of the

company will be materially increased. The duplicate

engine and dynamo and the duplicate set of two boilers,

are for the purpose of providing against contingencies of

accident to those in use, and also to allow of alternations

in service, thus giving opportunities for frequent examina-
tion and inspection. Upon this railway, as before stated,

the overhead system of conduction is employed, having
flexible connection between the motor on the car and the

carrier traversing the conductor, which is a solid copper
wire of five-sixteenths inch diameter, suspended on a part

of the route from transverse wires attached to wooden
poles, placed on both sides of the street, about one hun-
dred feet apart lineally, about twenty feet high, and about
six inches in diameter at the surface of the ground; and
on the rest of the line suspended from arms projecting

sideways from wooden poles at the side of the railway,

about twenty feet above the ground. The line is a single

track railroad with several turnouts or passing places, at

which points the electric overhead conductor branches off

over the side track also, and an ingenious system is in use

by which the carrier, running upon the overhead wi e,

with two grooved wheels of about two and a half inches

diameter, automatically shifts the connections at the points

of divergence from the main line, so that the carrier al-

ways follows that one of the overhead conductors which is

above the track upon which the car is traveling. It is con-
templated, however, to use two separate and independent

overhead conducting wires throughout the whole length

of the route, so as to avoid the possibility of any difficulty

with the carriers at the points of intersection at the turnouts,

although this has not happened often. The return current

of electricity is taken by the rails. The electrical current

has a tension of about six hundred volts, which, while

sufficient to give a shock, could not produce any danger-

ous effect on man in case the current should by any means
be diverted. Part of the road is laid with tram-rails and
the rest with T-rails, and a part is paved and the rest un-

paved, so that these different conditions, in connection

with the many grades and the curves and turnouts, give

ample opportunity to thoroughly test the working of the

system. Although the overhead wires in this case do not

present any more unsightl)^ appearance than the numerous
telegraph cables and wires to which we are so accustomed,

it is, however, evident that the use of the overhead system

will be prohibited in most cities and towns, especially since

the general determination to place all electrical wires

through cities underground. The noise of the carriers

running on the conductors is not much, although it can be

readily noticed, but the noise produced by the motors and
the chain and sprocket connections, is quite considerable.
This latter could be entirely avoided by the use of a noise-
less motor and a better method of connection, of which
motors and connections there are several kinds easily ob-
tainable. Noiseless, efficient and durable electric motors,
suitable for use on cars, can be had, in which the weight
per horse power does not exceed sixty pounds.

In a paper of the length to which this must necessarily
be limited, it will be impossible to do much more than
treat of the subject in a general manner, but it can be
stated specifically and certainly that electric railways with
overhead conduction have demonstrated beyond a doubt
their capability to propel a few cars, even if heavily loaded,
at less cost and much greater speed than could be obtain-
able on railways operated by horse power. This is true in

places where the coal required must be bought at usual
rates, and the exceptional advantage of fuel at merely
nominal cost does not exist as at Scranton, and likewise at

Wilkesbarre, where an electrical railway is under construc-
tion, upon which the cost of coal used will not exceed sixty

or seventy cents per day for five cars.

In the case of electrical railways with underground con-
duction, the effort has been made to give all the advantages
of the overhead system, and at the same time remove the

objection, which in most places is absolutely prohibitive, of

having the conductors and poles or other supports obstruct-

ing the streets. In doing this, however, great difficulties

arise, some of them of a very serious character. The
costly conduit, with the needful arrangements for drainage
and for cleaning out, together with the increased care ne-
cessary to provide against the considerable loss or leakage
of electricity, which, nevertheless, generally takes place in

spite of all precautions, detract greatly from the apparent
advantages of the plan. Many inventions have been pa-

tented, and numberless devices contrived, to overcome the

many objections to this method, but there is great room
for doubt, whether practical success has yet been obtained.

Neither by overhead nor underground conduction have
more than a few cars as yet been moved simultaneously
upon railways although many ingenious arrangements are

offered by various parties who confidently assert that they can
run any required number of cars. This, however, yet remains
to be proved. Both plans also are open to another serious

objection in the entire stoppage of travel on the whole line

in case of breakage or derangement of any part of the con-
ducting apparatus or the generating machinery. In this

respect they are under the same disability that the cable sys-

tem of car traction is hampered with. Possibly by suitable

arrangements of duplicate engines, boilers and dynamos,
duplicate conductors, and auxiliary, sectional or relay sys-

tems of conduction, this disability, threatening as it ap-

pears to be, may be so reduced as to be of no great detri-

ment. This, however, also remains to be demonstrated.

Taken altogether, underground conduction does not com-
pare favorably with overhead conduction up to this time.

One great trouble with the latter plan, however, is that al-

though it can be used to great advantage and economy on
lines running a few cars in towns, or in suburban districts,

outlying large cities, it will probably never be allowed by
the municipal authorities in large cities, which of course

are the very places where the advantages of electrical pro-

pulsion are needed the most. To move a large number of

cars, as for instance upon the Third Avenue or Broadway
lines in New York City, the electrical conductor, whether
overhead or underground, must be of great size, if the cur-

rent is of low tension; while on the other hand, if a small

or moderate sized conductor be used, the current must then

be of dangerously high tension, and of course, it would
then be very difficult to avoid great loss of electricity from
leakage.

There remains to be considered the accumulator or

secondary battery system. In this each car carries its own
supply of energv, and is entirely independent of any
method of continuous electrical conduction. No change
of track or roadway is required, nor any costly conduit or

unsightly poles or other supports, while the cars can run

anywhere that a battery car can be taken by horses. These
points are of immense advantage and are the chief merits

advanced by its advocates, independent of its economy
over horse power.

In practice, cars of the size of the usual two horse cars

are provided with about So accumulators, weighing, when
filled with fluid and ready for use, about 40 pounds each.

These cells are placed under the seats, one half being on

each side of the car. Their combined weight is 3,200

pounds, and the weight of two motors each of five horse

power should not, together with their connections to the

car axles exceed Soo pounds, so that the additional weight

imposed upon the car is, say 4,200 pounds, which allows

200 pounds for the apparatus to control the current and
for other electrical appliances. This added weight if

placed upon a four-wheeled car may be of disadvantage to

the car or to the track. If this should be the case, the

difficulty is removed by the use of eight wheels on two

swinging trucks, which support the car much better, and
distribute the weight upon the track. Both these kinds of

storage battery cars are in service with entire success.

The charging of the cells is done by a dynamo driven by

steam power or any other desirable means, and it takes

four hours to charge cells which are able to perform four

hours work. To remove from the car the cells which have

done their work, and to replace them by freshly charged

cells, lakes no more lime than the time required to change

horses. It requires 10 horse power exerted for four hours

to charge the batteries or cells of each car, so tha 40 horse

power hours are needed to accomplish it.

The cost of running large stationary steam engines, of say

200 to 400 horse power constructed with the modern improved

cut-off appliances and other economical devices, has been

found, after extensive investigations, not to exceed two-

thirds of one cent, per horse power hour. This allowance is a

liberal one and is above rather than below the actual

average cost, including fuel at average market prices, at-

tendence, repairs to engines and boilers, oil, etc. We will,

however, take it at one cent per horse power hour: 40 horse
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power hours, at i cent cost 40 cents, which is the cost of

four hours car service, and as the day's work of a car should

be taken as i6 hours, we have as the whole cost of a day's

supply of electricity four times 40 cents or $1.60. Since four

teams of horses are required to draw a car for i6 hours, and

as one additional horse per car is the usual allowance for

sick or disabled horses, nine horses per car are needed for

a day's work, which at 50 cents per horse for feed, bedding,

attendance, shoeing;, etc., is $4.50 as against Si-6o for the

storage battery electricity. Making extraordinary allow-

ance for possible errors in this comparison, the difference

is still astonishing to those who have not looked into the

matter critically. With motors properly constructed a speed

of eight or nine miles per is readily accomplished, in fact eight

miles an hour may be taken as the speed at which such mo-

tors will work to the best advantage and return the greatest

percentage of mechanical efficiency. The requirements of

street car service demand variable rates of speed, as for in-

stance in crowded streets, behind other vehicles, or in turn-

ing curves and entering switches, it is necessary to go

slowly and cautiously; and the weight of the load carried

at different times will vary from an almost empty car to one

overloaded. These conditions, together with increase power

needed to ascend grades, and to start loaded cars, especially

on up grades, call for electric motors, which will, under such

greatly varying circumstances, respond at alt times almost

equally well.

There are motors which while engaged in performing

an equable work and running at an equable speed, for both

of which purposes the motor was specially made, will return

90 or possibly 95 per cent, efhciency, while the same motor

when run at some different speed or under some different

load may return but 30 or 35 per cent. So that the average

performance of such motors in street car service would

probably give only 50 per cent, return of efficiency. Motors

can, however, be obtained which will under all the varia-

tions of street car work constantly return 75 per cent, of

efficiency.

The durability of storage batteries is a point which those

interested in other systems are very prone to doubt, but it

has been proved in actual use in cars that they will con-

tinue in good good serviceable condition for eighteen

months or two years. Makers of these batteries offer to guar-

antee them good for two years of street car service. The lead

lined wooden containing bo.xes will last for many years;

the negative plates are good for more than two years; while

the positive plates are certainly good for eighteen months
if not more. The plates being of lead and lead oxide are

still of value when they become unserviceable, for the metal

can be re-cast into new plates, and the lead can be recovered

from the oxide. The first cost of storage battery cars and
the engine and dynamos is at present prices considerably

more than the first cost of cars provided with suitable com-
plement of horses and harness, but when the saving in first

cost obtained by dispensing with the ground and the stables

required for horses is taken into account, the balance will

in many cases, be in favor of storage battery cars. This is,

of course, applicable more particularly to large cities where

ground is very valuable. By methods now being introduced

into the manufacture of storage batteries, their production

will shortly be made at a reduced cost, and their durability

increased at the same time.

It should be remembered that the increased speed at

which electric cars can travel is so much greater than horses

could draw them, that two cars can readily do the work of

three horse cars, especially as the electric cars require no
time for resting at the ends of the route; but although they

can readily do this, so much increase of speed would not

be allowed or be practicable through the streets of most
cities or towns. It could be done with safety and advan-
tage through wide streets or avenues and in suburban dis-

tricts. It will, however, be perfectly safe to say that three

electric cars can do the work of four horse cars, and if de-

sired they can at the same time be of greater capacity than

horse cars, for while the horses caii do no more, no such
difficulty exists with electricity. Without referring to the

excessive first cost required for the expensive cable traction

system, and comparing the first cost of the entire plant and
equipment needed for a storage battery electric railway, on
which three cars will perform the service of four horse cars,

with the first cost of the entire plant and equipment of a rail-

way, using horse power, it will be found that the advantage
will in most cases be in favor of storage electricity.

Let us now compare the operating expenses.

Running expenses of 4 two-horse cars for one year,

to wit:

Conductors, 365 days, at ^3 each car per day of

16 hours __$ 4,380.00
Drivers, 365 days, at $2.50 each car per day of

16 hours 3,650.00
36 horses, 365 days, at 50 cents each per day 6,570.00

$14,600.00
One year's deterioration and repair of 4 cars at

^200 Soo.oo
One year's deterioration of 36 horses at $40 each 1,440.00

Total $16,840.00

Running expenses of 3 storage battery cars for one year,

to wit:

Conductors, 365 days, at $3 each car, per day of

16 hours _ -- $ 3,28500
Drivers, 365 days, at $2.50 each car, per day of

16 hours 2,737.50
Electricity, 365 days, at $2.00 each car, per day

of 16 hours -- 2.igo.oo

8,212 50
One year's deterioration and repairs of 3 cars,

including dynamos, storage batteries and
motors, $1,600 each 4,800.00

Total. $13,012.50
This leaves a balance to the credit of the storage

battery cars of $ 3,827.50

The fact of each storage battery car carrying within itself

its own energy gives to the individual cars an independence
of action which neither the cable traction plan nor the over-

head or underground system of electric propulsion pos-

sesses, for all of these depend upon central sources of

power, which may at any time be interrupted, £0 that

breakage or accident, to any part, involves the stoppage of

the whole line. In a sanitary or cleanly point of view, the

withdrawal of the car horses from our streets would be of

great benefit, and this would be accomplished without hav-
ing, as in the case of the cable railway, an open drain,

which, although supposed to be kept clean, in fact, nearly

always contains deposit of street refuse to a greater or less

extent.

The leakage of electricity in storage batteries, charged
but not in use, need not be taken into account for any
length of time that cars would probably stand idle. In
fact, the leakage from batteries in good condition would
not exceed ten per cent, in three months.
The percentage of mechanical energy given by the steam

engine which is recovered in actual work under the variable

conditions of street car service on the driving axles, with
storage battery cars properly equipped, is at least forty per
cent., and with electricity by direct conduction at least fifty

per cent. In cable traction, after deducting the power
needed to move the cable and to revolve the wheels guid-
ing and carrying the cable, not over twenty-five per cent, is

left for drawing the cars, and on some cable railways

even less.

The increased speed so easily and advantageously
obtained on electric railways, as a class, not only enables
three cars to do the work of at least four horse cars, and
effect the great annual saving shown above, but it has a

tendency to invite travel and thereby increase receipts, also

to give street railways the opportunity to extend their lines

advantageously further into outlying districts, and to com-
pete on better terms with elevated roads and steam railroads

than would be possible with horse power.
The rapid deterioration and destruction of street car

horses shows the exacting and terrible nature of their

work, although it is only for four hours per day. Their
powers are already overtaxed, and they can do nothing
more in either speed or in load carried.

Electric cars, by dispensing with horses, allow more
room in the streets for other vehicles, and this advantage
in crowded streets is of moment. Take, for instance,

Washington street, Boston, or Broadway, New York, and
it will be readily seen that this relief to the clogged traffic

would be great. Electric cars can go backward or forward
with equal facility; ihey are under perfect control, can stop
and start more quickly ihan horse cars, and in case of delay

can make up lost time. They never get sick with epizooty

or other disease, and during strikes or other periods of

enforced idleness, do not require to be fed. On down
grades they will run by gravity without the expenditure of
other force, and on level or nearly level stretches, a very
little electric energy continues them in motion when once
they are started. The electricity, besides running the mo-
tors, will supply the cars with incandescent electric lights,

actuate an electric signal gong, and operate electric bells

for the use of the conductor and passengers in stopping or

starling the car. It is usual to have the regular hand
brake for stopping the cars, but the motors can be instantly

reversed by electricity, if desired. Tliis method, however,
should only be employed when it is necessary to stop the

car quickly to avoid accident or for some other inoperative

reason. By this means the car can be stopped in much less

distance than is possible by the hand brake, which, of

course, operates with the same efficiency, whether upon
electric cars or horse cars.

. It has been questioned whether in winter when the
tracks are liable to be obstructed with snow or ice the elec-

tric cars will be able to propel themselves, owing to the fact

that they obtain their power of propulsion from the ad-
hesion of the wheels upon the rails, so that if the wheels
are prevented from- reaching the track there would be a
great liability of their slipping and turning around with-
out giving any forward motion to the car itself. In "answer
to this, it- may be stated that during last winter, on the
electric railway in Scranton, having the overhead conduction
system, and from experiments made in Philadelphia with a

storage battery car, it was found that there was no unusual
difficulty presented in snow storms, the wheels, owing to

the added weight, settling more readily through the snow
and thus reaching the rails. Upon roads properly equipped
with snow plows, or snow sweepers with revolving brushes,
propelled by powerful electric motors, the clearing of snow
from the tracks would no doubt be much more efficient than
horse power could effect. Street car electric motors of 50
horse power, or more, if required, can be as easily

made and one as easily .controlled as motors of five

and ten horse power, so that electricity has ample
ability to keep the tracks clear from accumula-
tion of snow. As with locomotives, sand boxes should
be placed upon electric cars, so that if any slipping

of the wheels should be observed, either from the greasy,
slippery condition of the crack, sometimes seen in damp
weather when the streets are not properl)' cleaned, or from
snow or ice upon the track, the driver, by opening a suit-

able valve, can let out a little sand upon the rail and at

once overcome the difficulty. It is sometimes asked why
two motors of five horse power each should be needed upon
a car usually drawn bv two horses. In explanation of this,

it may be stated that a car horse can, and very often does,

exert for a short time, in starting a car or upon steep
grades, a force of five or even more horse power. A
mechanical horse power is the measure of the moderate
duty which a horse can constantly and regularly exert day
after day in a regular day's work without injury, but car

horses are constantly temporarily called upon to exert un-
usual and unreasonable power, which is the reason they are
so rapidly destroyed in street car service. It is evident,
therelore that the electric motors must be able, when
called upon, to exert the same power that the horses under
pressure can be made to perform temporarily, so that the

maximum of five horse power in each of the two motors

will develop only such force as the requirements of street

car service are constantly demanding during short periods
of time.

It is not intended in this report to indicate that cable
railways for use on steep hills or high grades will be super-
seded by electric railways, for the latter are limited to such
grades as the adhesion of their wheels upon the rails will

enable them to surmount, just as in the case of the steam
locomotive, so that there is a suitable and proper sphere of

usefulness for cable railways in the many places for which
they are particularly adapted.

It has been proposed to increase the tractive power of
electric cars upon inclines by causing magnetic attraction

to be developed between the wheels and the rails, and also

by the use of other devices. All these methods present
complications which probably will more than outweigh the

advantages sought to be attained. In developing the best

construction and management of electric cars and railways,

careful attention to details, some of which at first sight

may appear trivial, should be exercised, in order to obtain

the best results, no matter which of the three plans be
adopted. It should, however, be said that in practice at

the present time, the running of electric cars requires no
more intelligence or skill than running of horse cars, and
also that the electric current, with continuous conduction
on lines using a few cars, need not be of such tension as

to endanger human life, 500 volts being sufficient. With
the storage battery system the tension of the current is so
low, 160 volts being sufficient, that no shock w^hatever

could be experienced by a man taking through his body the

whole current required to propel the car. This has been
repeatedly done, some of the people stating they felt noth-

ing at all, and the others no more than a slight tingling

sensation.

The term "storage batteries," so generally imise, is apt

to give a wTong impression, no electricity whatever being
stored or contained within them, for in charging the bat-

teries a chemical action is forced to take place, and when
this chemical action is allowed to reverse itself, electricity

is generated thereby. The car motor immediately uses

this, and when the motor is stopped, the chemical action

and therefore the generation of electricity ceases.

In this report, care has been taken not to refer by name
to any patented inventions, or to recommend any particular

make of electrical appliances. As to those matters, those

proposing to use electricity, whether by overhead or under-

ground conduction or by storage batteries, should of course

be careful to select such methods as are the most reliable.

efticient and durable, and to deal with parties not only re-

sponsible as to the validity of their patent, but capable of

doing what they undertake to perform. Any one who
puruses the railway journals and notices the number of

electric railways now in operation, and the still greater

number of those in course of actual construction or pro-

jected, has cause for surprise if he has not been closely fol-

lowing the course of events. _ That electricity, by some of the

present methods of its use, or by better ones yet to be in-

vented, will entirely supersede the use of horses and cable

traction upon all street railways, excepting under the

special conditions for which cable traction is occasionally

applicable, is a question that admits of very little doubt.

R. Dudley Frayser, of Memphis, inquired as to the

figures of the additional weight imposed on a car by the

use of the motor.
Mr. Wharton replied that the total of the extra weight

was 4,200 lbs., viz. : storage batteries, 3,200 lbs.; for the

two motors and their connections with the axles, Soo lbs.;

for the apparatus to control the current and for other elec-

trical appliances, 200 lbs.

Albert G. Clark, of Cincinnati, inquired as to the

amount allowed for deterioration in the item of "opera-
ting expenses."

Mr. Wharton explained that the allowance was for the

deterioration of the storage batteries, the dynamos and of

the itself ; and he had fixed the amount at $200 per

year, as in the case of horse cars. He had endeavored to

be acc;urate, but was inclined to think he had been too lib-

eral in this, as in other instances. In other words, he

believed that he had over-stated the amount of deteriora-

tion. He could not divide it up and tell just how much
belonged to the battery, how much to the motor, and how
much to each particular wheel of the whole appliance, but,

according to his best judgment, the total v/as within the

amount stated.

Winfieid Smith, of Milwaukee, called attention to the

difference in the price of coal between that sold in the part

of the country from which he came and that sold in Phila-

delphia. He desired to know the assumed price of coal to

be used for the generation of electricity.

Mr. Wharton said that his own assumption of the cost

was based upon the average price of various localities.

He suggested that the cost could be estimated by taking

the average of prices in Philadelphia, New York and Bos-

ton, and that, for coal of the character required, this cer-

tainly need not exceed $3 per ton.

Albert G. Clark, of Cincinnati, remarked that, in his in-

vestigation on the subject, he had failed to find that any

practical underground system had been as yet established.

In Montgomery, Ala., fourteen miles of road, on which

ten cars are run, are being operated on the over-head sys-

tem. This plant is worked by two 75 horse power engines,

which are capable of being increased to 100 horse power;

and there they use, in operating, one and one half tons of

coal per day. In Lima, Ohio, five cars are being operated

with the expenditure of seven barrels of oil per day, at 30

cents per barrel. According to the information given him,

oil at 6SJ^ cents per barrel was equivalent to coal at about

$2.50 per ton. In Mansfield, Ohio, a road is being oper-

ated by electricity. Both in Mansfield and Montgomery,
there is an eight per cent, grade.

Mr. Moss, of Sandusky, Ohio, inquired as to Mr.

Wharton's preference for motors of five horse power each,

instead of ten horse power.

Mr. Wharton Prplied that, in his opinion, the two motors

of less power afforded better opportunities of combination

in adjusting the current and in manipulating its strength.

1^
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On the other hand, double labor was involved in keeping

two machines in order and the liability to break down was
also doubled. As an offset to that, however, there was the

counter consideration that, if one machine broke down.

the other could be availed of to keep the road in operation.

With two motors in use, each can be applied to an axle of

the car and thus all four of the wheels can be made drivinjj

wheels. With but one motor, only the two wheels on the

same axle can be made driving wheels. Certain advan-

tages are to be gained on either plan. The question is one
which can only be answered by careful study and actual

experience.

Mr. Moss, of Sandusky, said he had heard with surprise

the statement of the report that the batteries had been
stored in four hours, because only on the previous day,

in New York city, the statement had been made in his

hearing that thirteen hours had been consumed in the stor-

ing of what he understood to be fifteen horse power batteries.

Mr. Wharton answered by reiterating the assertion

made in his paper that he had not consumed more than

four hours in storing his batteries. He again declared that

this period was abundantly ample.

Calvin A. Richards, of Boston, commented upon the per-

sistency with which the author of the report had been in-

terrogated upon its details and deprecated what he regard

as a carping criticism of a paper which, in his judgment,
was the most e.xhaustive on the subject which could have
been rendered. He contended that the mere fact of the

utilization of that unknown power, electricity, for purposes

of transportation was something which was entitled to be
received with joyful acclamations by all present. It was
perhaps well known in the convention that he (Mr.

Richards) had been one of the most earnest, as he was one
of the earliest, advocates of the system under considera-

tion. He was delighted and gratified with what Mr.
Wharton had accomplished, and, in the light of the fact

that much yet remained to be done, it seemed proper for

the convention to pause at this point and take an observa-

tion upon the point they had reached in this great field.

For one, he did propose to inquire critically into the whys
and wherefores of it; it was sufficient for him to know
that the essayist had given a demonstration of the practic-

abilitv of propelling street cars by this new medium, at a

cost much less than that of animal power. There was in

this, he thought, sufficient cause for jubilation and mutual
congratulation.

Charles Cleminshaw, of Troy, N. Y., explained that the

inquiries propounded to Mr. Wharton had not been in-

spired in any spirit of criticism as had been intimated by
Mr. Richards, but to acquire information.

Mr. Wharton, in reply to Mr. McCreery, of Pittsburgh,

stated that arrangements would be made by which the

methbers of the convention would be enabled to examine
the motor car and its plant on this (Wednesday) evening,

and also on the following evening. He proposed to show
them a car which would surmount a six per cent grade.

He had himself traveled on a railroad in Scranton, Pa.,

on which a grade 01"]% feet to the hundred was sur-

mounted with perfect ease; and he had been told of a rail-

road in Pittsburgh on which the motor ascended a grade of

l2]/i feet to the hundred.
Informally replying to an inquiry by Winfield Smith, of

Milwaukee, as to the merits of the steam motor in compari-
son to electricity. Mr. Wharton stated that there are many
localities in which the use of steam on the streets is pro-
hibited, and that the cost of steam when used in portable

engines is relatively greater than that of electricity as ap-
plied to portable engines.

Upon the re-assembling of the convention in the after-

noon, on motion of Mr. Powers, of Boston, the pending
order of business was informally deferred to permit F. J.
Sprague, of the Sprague Electric Railway & Motor Com-
pany, to submit some remarks suggested by the discussion
on '• Electricity as a Motive Power,"

Mr. Sprague said that, of the three general systems ap-

plicable to street railways, viz.: the overhead wire, the
conduit, and the storage battery, the first is the cheapest and
the one most frequently in operation. The conduit system
would doubtless be used, in some cases, where the number
of cars in operation is large and the return proportionate
to the investment. The storage battery system will be
used where there are only a few cars and these are running
under long headways. It requires a liberal outlay of
capital because it must stand the same strain and condi-
tions of weather and traffic which a cable conduit must
stand, and, in addition, must provide ample protection for

the conductors on which the operation of the whole sys-

tem depends. Such an investment can not be made where
cars are run at long intervals, because the traffic receipts

would not pay a sufficiently remunerative dividend. The stor-

age battery system offers the advantage over the others of

perfect independence of action, but it has this disadvantage,
that the capacity of the battery is limited, while the weight
of it is objectionable and its depreciation not easily ascer-

tained. Storage battery companies are in the habit of

guaranteeing their batteries for two years upon the condi-
tion that not more than a certain capacity is required of
them. It is quite possible to develop, with a good battery
of not over 3,800 pounds in weight, fifteen horse power
with a net efficiency of about 78 or 80 per cent.
The question of traction, upon which objection has been

made by some street railway men. seems to have been
met. We have had, said Mr. Sprague, a car, driven
with only one pair of wheels, surmount a six per cent
grade. This may be considered to have been done under
exceptional conditions of track, but it was done on a very
sharp curve. If both axles are driven independently—the
one not being dependent on the other—there is no question
that a six per cent grade can, under all circumstances, be
taken.

In the adoption of any system or method of operating
cars by electricity, the question of the number of cars
operated is a most serious one. If operating one or two
cars over five or six miles, it were better to dispense with
electricity. When operating three or four cars, the ques-

tion of headway is an important one, unless the power is

derived from some existing station, or under exceedingly
economical conditions. A certain number of cars, under
given conditions of station operation, must be operated
under any of the systems before any economv, as com-
pared with the horse traffic, can be attained. The greater
the number of cars, of course ihe more apparent that

economy will be.

THE VAN DEPOELE ELECTRIC RAILWAY SYSTE>r.

Charles J. Van Depoele, of the Van Depoele Electric
Manufacturing company, Chicago, upon the suggestion of

Mr. Lewis, of Brooklyn, was invited to discuss the system
with which he is identified. Mr. Van Depoele, upon com-
ing forward, said he would state merely a few facts in re-

gard to electric railways and their practical operation at

present with respect to the cost of running. He thought
it would be superfluous to discuss their general practica-

bility. He said that for the last three or four years the

Van Depoele company had expended large suras of money,
and had run electric railways with success.

In some instance slight imperfections had been shown,
but these occurred not in the electrical parts, but in the

mechanical parts. It could be said to-day that the condi-
tion of the electric street railway, when ready for the mar-
ket, was as good as the condition of any ordinary steam
engine could be, and that, as a means of propelling street

cars, it had come to stay. He then read statistics sliowing

the daily cost of running the roads now being operated
under this system. He explained that, where the cost of

coal did not exceed $4 per ton, his company could contract
to run an electric road for $2 per day of eighteen hours.
He surmised that the actual cost might not exceed $1.75
per day. The road could be run at any speed that would
be permitted by local authorities. Upon the road in Scran-
ton, Pa., an average speed was maintained of about fifteen

miles an hour.

The overhead wire system could be established in small
towns for about Si,ooo per mile, whereas the cost of an
underground conduit would be from $5,000 to $10,000 per
mile. A practically good conduit could be made for about

S6.000 per mile. He thought that, in any combination
which might be formed between the conduit system and
the overhead wires, arrangement could be made by which
the cost of the plants would be kept at a reasonably low
figure.

Mr. Lewis inquired as to the cost of maintaining the

motor in use. Mr. Van Depoele replied that the deprecia-
tion of the electric motors, so far as statistics showed,
would be about two per cent, per annum. Ordinary ma-
chinery running in a shop depreciates at the rate of from
two to five per cent, per annum. The wear would be
rather upon the running gear than upon the motors.

Mr. Van Depoele, in reply to inquiries by Messrs. Lit-

tell, Clegg, Cronyn and others, made the following addition-

al statements : The company has not now in operation a

combination of the overhead and conduit systems, but is

constructing such a system in Dayton, Ohio. The connec-
tion between them would be worked automatically. As
soon as the electric railway demonstrates its practicability

to the satisfaction of the public, there will be no hesitation

in constructing underground conduits nor any doubt about
their success. Electricians can practically insulate an un-
derground conduit as effectively as they can insulate in the

overhead system, and even more effectively, because they
have a better chance of getting at their work and can con-
struct it in a more solid and substantial manner. In 1884,

the speaker said, he put up a small road in Ontario. Canada,
on which he used an electric pressure which is five times

higher than the ordinary pressure, and this road has been
running since that time without any trouble in insulation

or otherwise. It was originally intended merely as a kind

of exhibition road.

The conduit proper is to be placed nine inches above the

cross tie ; that is, from the top of the slot in the conduit to

the top of the tie. With the Johnson rail or with the

wooden stringer, there will be a slight slope oi i]4. or 2

inches toward the rails, which will prevent water from
readily entering the slot and will also exclude stones and
sand. The movement of watches is affected by their prox-

imity to an electric machine. This had been remedied in

the case of a machine at Scranton by stationing a shield in

front of the electric motor. The use of electric machines,
however, was not likely to be abandoned because their

presence might subject the owners of time-pieces to incon-

venience.

Concerning the effect where the conduit becomes filled

with water, Mr. Van Depoele stated that, in making an un-
derground conduit, it was necessary to

^
have regard for

insulation. The water must be kept out of the conduit,

and provision could be made for this. Outlets could be
provided. In the absence of a sewerage system, catch

basins could be supplied and these could be cemented so as

to prevent water from coming in from outside sources, and
the gutter could be arranged in such a way as to carry the

water along the length of the road. In that way the ground
would not, except after long periods, be likely to become
so saturated with water as to cause an interference with the

conductors. It could be easily arranged to keep the con-

ductors perfectly dry and to keep up the insulation.

With respect to heavy grades, a trial had been made at

Appleton, Wis., where there was a ten per cent, grade and
a curve of 60 feet. A 15 horse power motor and a 12 feet

car were used there. No difficulty was encountered in as-

cending the grade, although in the winter time, with snow
and ice on the track, the ascent woidd be difficult. Prac-

tically the company had been running on seven and eight

per cent, grades, through making use of a sand box. At
Scranton, Pa., they ran on seven and eiglit per cent,

grades and around curves without trouble. They antici-

pated no difficulty from grades of eight or nine per cent.

Those of ten per cent, would be a little harder. New
methods of traction which would afford the requisite relief

might be arranged. No difficulty was apprehended from
over-heating in ascending hills, as the motor could be made
large enough to meet requirements.

Mr. Van Depoele also stated that he preferred using one,
instead of two motors, as a single motor could be placed
where it would be most likely to be taken care of, that is,

near the driver. Concerning the gearing, it had been
found sufficient to connect only the front wheels. Where
heavy grades are to be ascended, the back axle was also
connected.

Wherever a telephone or telegraph wire falls on the con-
ductor overhead, it may be safely assumed that there is

general havoc in the telephone or telegraph office. [Laugh-
ter.] The electric motor does not experience any sensa-
tion from the contact except that, for the time, the line is

a little short circuited. To prevent this, a guard-wire is

placed over the main wire, where the overhead system is

used.

Mr. Woodworth of Rochester, inquired as to the objec-
tion on account of the noise, and the consequences of this
in frightening horses on streets or roads.

Mr. Van Depoele replied that the noise need not be other
than that of the ordinary street car. Ordiiiarily common
bearing had been used; and this, being of steel and iron,
has not only made a good deal of rattle and noise but dis-

gusted many with the electric railroad as it was run in the
beginning. By using proper gearing [raw hide is now used
for the pinion upon a clear cut larger car wheel], the Spof-
ford chains do not make any noise. By replacing of the
steel pinion with a raw hide the noise is entirely eliminated.
Besides that, the gearing is entirely encased in a box, and
this suppresses the noise. These matters are mechani-
cal details which have been productive of troubles, but as
to which the causes of complaint have been removed.
The trouble which had been anticipated from accumula-

tions of sleet and ice in winter storms, in breaking the
connection on the main conductor has not arisen. On
one occasion, in Scranton, Pa., ice had accumulated
on the conductor to a thickness of half an inch.

The speaker described the passage of the car and
the breaking of the icicles, which he observed at the time;
his observation assuring him that the current naturally
has a pressure sufficient to enable it to go through the ice

when this is not too thick.

E. J. Bagney. of St. Louis, inquired as to the size of the
wire for running twenty-five cars on a double track.

Mr. Van Depoele replied that he would use three-eighths

copper wire on each track, and would connect the two wires

so as to get the combined activity of both conductors. The
size of the wire would depend entirely on the number of
cars used and the motive power required to do the work.
To avoid a collision, or for any other reason, a car may

be stopped within a distance of about the length of the

car. Of course this would depend largely on the track

and the rate of speed. An actual stoppage can be made
within about the length of the car. A car can be run back-
ward and forward with the same case.

Winfield Smith, of Milwaukee: Where I live, overhead
wires would not be allowed. The practicability of the con-
duit on the ordinary rough streets of a city seems to me to

be In doubt, especially where pools of water or melted snow
are to be found. I ask Mr. Van Depoele to say which he
considers to be the most practicable method of running
cars under such circumstances— whether by independent
motors, by storage batteries, or by conduit?

Mr. Van Depoele: We would have to consider, as a
business question, the comparative economy in the cost of

running as between the storage battery and the conduit
systems. The question is solely one of dollars and cents,

and the cheaper method is the one that should be adopted

CORRESPONDENCE.
Eastern Electrical Comment.

New York, Oct. 22.—The absorption of tlie

Baltimore & Oliio by tlie Western Union Tele-

grapli company has been quiclcly followed by the

abolition of the ten and fifteen cent rates which

have finally led up to the inevitable result of an
effort to maintain an extensive telegraph system

on a fictitious basis. It could scarcely be ex-

pected that the Western Union management
would retain this ruinous tariff, but according to

the editorial writers of the New York press, who
assume to know everything about the manage-
ment of other people's business, this was the

proper thing to have done.

Preparations for accomodating the new acces-

sion of wires are being made at 195 Broadway.

A local wire between the two offices was the first

connecting link established, and one of the B. &
O. main wires was also run into the Western

Union operating room. A 50-wire section is

being added to the switch-board, and when this

is in position the transfer of wires will doubtless

follow immediately. According to the estimate

of Dr. Green, the B. & O. was handling about

one-seventh of the business carried by Western

Union. This will probably raise the daily aver-

age of messages in the New York office to up-

wards of 100,000. A large proportion of the

opposition patrons will resort to the Postal com-
pany, while at the newly established rates less

telegraphing will be done. The best operators

will be retained in the service, but the " waiting

list " will doubtless be considerably increased.

The prospective opening for American telegraph-

ers at large salaries in the Chinese service seems
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to have been suddenly stricken with a bUght-

There has been considerable prevarication in the

newspapers regarding the imperial concession to

Count Mitkiewicz, but there is little doubt that

the bottom has fallen out of the affair. Frank

Rae, who returned from China in the count's

retinue, has gone to Chicago to take charge of

the Gold & Stock ticker service. He has had

valuable experience in that branch of telegraph-

ino-, having been associated with Stephen D.

Field in the organization of the Commercial Tel-

egram quotation service in this city.

The Gibbens-Hewitt combination continues

to be the leading attraction at the meetings of

the Board of Electrical Control. Mayor Hewitt

has- evidently absorbed all of the arguments

which were so fruitlessly hurled at the " under-

ground " law pending its passage. He assumes

to be the guardian of the public welfare, and in-

sists that poles and wires are decidedly less of

an evil than the continual upheaval of the pave-

ments by Contractor Crimmins' sappers and

miners. If Commissioner Gibbens and his col-

leagues desire to continue in office, the mayor is

certainly doing what he can to perpetuate the

work. There is a grain of truth in his asser-

tion, that there is a possibility that the work may
have to be done over again. Commissioner

Gibbens endeavored to obtain permission- for the

electric light companies to erect iron poles, but

the mayor thinks wooden poles are safer, and

the application was tabled. The mayor con-

scientiously votes "no" to all propositions to

extend the subway work, but he is in a hope-

less minority. He moved that an editorial in

the Times of October 20th be spread upon the

minutes, which, being amended by Commission-

er Gibbens to include the whole paper, brought

the whole measure to ignominious defeat. The
sparring match ended by the mayor's remarking

that there were a great many things which Mr.

Gibbens did not know, the latter promptly re-

tort that "there are some people who don't

want to learn anything either."

According to a press dispatch from New Or-

leans the " underwriter's " wire got in its work

to such an extent during a recent heavy rainfall

that the insurance authorities should be con-

vinced of their error in permitting its continued

use. Nearly five inches of rain fell on the iSth

and 19th. Hundreds of trees were blown down
and many houses unroofed. The electric light

wires were torn from their fastenings and fall-

ing upon the roofs of buildings, the current es-

caping through the soaked fireproof braid set

on fire five buildings in different parts of the

city. If thorough investigation confirms this

report, the question of insulation will doubtless

be taken up immediately, for such a striking in-

stance of the dangers arising from this class of

electrical installation should not pass by un-

noticed.

Professor George Forbes has been suddenly

recalled to England and will sail on Wednesday,
October 26th. He has been very successful in

bringing the attention of the public to his cou-

loumb meter. The Sun of October i6th pub-

lished a column descriptive of the instrument,

illustrated by a cut copied from the Western
ELECTRICI.4N. Professor Forbes was a guest of

President H. C. Davis at the Electric club

Thursday evening, and listened to the conun-
drum propounded by Professor Waldo of Yale

—

"What is an electrician?" It was rather a

curious commentary on the "state of the art,"

that no one appeared to be able to give a satis-

factory answer to the question. P.

New York Notes.

New York, Oct. 22.— The assembly tele-

phone investigating committee has been making
an inquiry into the affairs and business methods
of the Buffalo company, which controls western

New York, including Rochester. But two com-
plaints were made by citizens, both against the

toll system. Secretary H. C. Palmer told how
the stock had been watered. The company was
formed in 1879, with a capital stock of $30,000,
all taken by Buffalo parties. In December of

the same year the capital stock was increased to

$300,000. Of this, $140,000 was paid for in cash

and the remainder was distributed pro rata

among the stockholders. In June, 1883, the

stock was increased to §600,000. Of this extra

amount $2 r 0,000 went to the parent company of

Boston to pay for the franchise, $56,840 worth
of stock was retained by the company as treas-

ury stock, and subsequently sold at par to the

stockholders to raise money for extensions, and
the remainder was distributed to the stockhold-

ers as a stock dividend. The Bell Telephone
company of Boston, now own only five shares

less than 50 per cent, of the capital stock of the

Buffalo company. All their holdings in excess

of $210,000 given for the franchise were paid

for in cash by that company. The entire

number of stockholders is 62. A table was sub-

mitted showing the gross earnings and expenses

since 1880. The expenses were $919,017.20,
and the earnings $1,210,487.63. It was stated

that the cost of the plant in Rochester was about

$100,000, and the Buffalo plant was worth

$200,000. The depreciation amounted to about

20 per cent, per annum. The cost of putting

the wires under ground in Buffalo would be

about $50,000 per mile for the four miles pro-

posed to be put under ground. This estimate was

to fill the conduits with wires suitable for the pres-

ent number of subscribers. The committee ad-

journed until November loth to meet in New
York.

The French Atlantic Cable company has is-

sued a notice to the public requesting that all

cablegrams intended for transmission by its line

be handed to the Postal Telegraph Cable com-
pany.

The Western Union's monopoly of cable busi-

ness to the West Indies promises to be soon

ended by the laying of new lines by the Com-
mercial and French Cable companies, acting to-

gether. The French government has granted a

concession to the French company for a cable

connecting Brazil, Central America, the Antilles,

and New York, "and 15,000,000 francs are re-

ported to have been subscribed for it by a syn-

dicate including Credit Foncier, the Comptoir
d'Escompte, and the Transatlantic bank. Work
on the new lines is to be begun immediately. A
land line will connect New York and Charleston,

from which city a cable will be laid to Havana.
From Havana another will go to Hayti or San
Domingo, thence to Guadeloupe or Martinique,

and thence to French Guiana, where connec-

tion will be made with the Brazilian land lines

for Rio, Pernambuco and other South American
points. A short cable will be laid between San
Domingo and Jamaica, connecting with the sys-

tem now existing in Central America and along

the western coast of South America. The new
lines will at once come into rivalry with the

Western Union in the West Indies, where that

company has had things pretty much its own
way for the last fifteen years. They will also

cause a considerable cut in the rates to Rio, now
reached by cables by England and Spain.

The annual convention of the American
Street Railway association met this week in

Philadelphia. The most important subject con-

sidered was the use of electric motors. William
Wharton, jr., exhibited cars in operation operated

by storage cells under the seats, and others oper-

ated by connection with an overhead conductor.

President Lewis and Secretary Thompson, of

the Brooklyn City company, attended the con-

vention for the purpose of examining these cars.

The Brooklyn City company are considering the

question of replacing horses with some other

motive force, and already have obtained consent

from property owners along the line to use elec-

tricity on Fulton street and Flatbush avenue
from the ferry to the city line. Mr. Thompson,
speaking of the proposed change, says :

" We
are ready to adopt some system and immediately

put it into operation as soon as it is a proved
success, but we are too big a corporation to af-

ford to make a mistake.

A novel boat is being built in Montreal. It is

a steam launch, with two cigar-shaped hulls with

a deck binding the two together. The boat is

intended for whale, walrus and seal hunting in the

Arctic, and will be furnished with a Catling gun,

as well as a powerful electric battery, sufficiently

strong to paralyze aquatic mammals.
Judge Pratt has granted the injunction against

the city of Brooklyn asked for by the commis-
sioners of the electrical subways restraining the

city from interfering with the New York and

New Jersey Telephone company in the work of
conduit laying and making connections there-
with. Judge Pratt granted the injunction on
the ground that the resolution of the common
council, passed last December, requiring tele-

graph and telephone companies to apply to that

body for permits to lay down electrical subways,
was a violation of the law under which the sub-
way commisioners acted, and which placed the
former in their hands. The little scheme of the
aldermen to make the telephone company come to
them for a permit is consequently a failure.

At a meeting of the executive committee of
the Western Union Telegraph company this

week, the following resolutions were adopted :

'' Resolved, That no advance in rates heretofore
charged by this company be made, except in

cases of the ten and fifteen cent rates between
points where the handling of business at these
rates has made an absolute loss : and be it fur-
ther Resolved, That the officers of the company
be empowered and directed to reduce the rates

now charged wherever in their judgment such
reductions should be made." The meaning of
these resolutions, according to Dr. Norvin
Green, is that business done at a loss while the
Baltimore & Ohio was a competitor, will no
longer be done on such a basis, while business
which has paid the Western Union a fair return
will not be compelled to pay an increased rate.

The operators employed by the Baltimore &
Ohio are in a gloomy frame of mind. They be-
lieve their services will be dispensed with on
November ist. Dr. Green said the administra-
tive, executive and clerical force employed by
that company would be reduced, but that the
Western Union would find work for nearly all

the operators. The latter do -not accept this

statement on its face. They know they will re-

ceive their wages for the pre ent month, but be-
yond that they fear to calculate upon anything
more cheerful than dismissal.

The entire plant of the Belvidere Electric

Lighting company has been sold to George F.

Wiley, of Philadelphia, by John Simmerson, au-

ditor. The sale was made by order of the court

under an attachment suit. The plant consists

of a complete outfit, the property being seized

by the sheriff about six months ago, on the night

the first trial for lighting the town was to be
made. A number of bills owing to the workmen
and tradespeople are still unpaid, and will prove
a total loss.

The board of electrical control had its regular

weekly meeting on Thursday, in which the usual

squabbles occurred. The mayor for some time
has been complaining about the condition of our
streets, and evidently thinks the board is re-

sponsible for a good share of their bad condi-

tion. So he opposes every measure made in the

board to grant permits for opening more sub-

ways. At the meeting on Thursday, Mr. Gib-
bens offered a resolution to grant permits for

opening about twenty-three miles of street. The
mayor made a vigorous protest, and hinted that

somebody might be indicted before night for

this business. He understood, he said, that

the grand jury now had the subject under con-

sideration. The resolution was lost, and the

mayor then moved that the board grant permits

to erect poles to carry out contracts already

made for lighting the city. This motion was
also lost. As the matter stands now no provi-

sion has been made for the wires of the electric

light companies that were recently awarded con-

tracts for public lighting. Messrs. Gibbens and
Moss wish to provide temporary subways for all

these companies, while the mayor and Mr. Hess
oppose opening the streets, and think that permits

for poles should be given. Meanwhile these

companies can take no steps toward equipping

their lines for lighting the cit)-.

Mr. Edison's new laboratory at Llewellyn

Park, New Jersey, is nearly completed, and he
expects to begin work in it some time next

month. Special importance has been given to

the selection of material for the storeroom, and
money has been freely spent to provide all kinds

of material for any possible use. It is said he

has a supply of every kind of iron and steel,

every kind of known wood, every kind of glass,

every metal in all their different shapes, every

stone, every variety of clay, chalk, every vege-

table substance that may be of use, from the firs

I
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of the Arctic regions to the giant grasses of the

Amazon. Mr. Edison just now is verj' much in-

terested in the practical development of his

phonograph, and is enthusiastic over its possible

uses. He is also at work on a cotton picker and

a new device for propelling street cars by elec-

tricity. S.

Cincinnati Chat.

Cincinnati, Oct. 22.—The Hauss Electric

Light & Power company are pleasantly located

at the corner of Canal and Walnut streets,

and are very busy. They have in place and run-

ning to their full capacity three of the Hauss
automatic dynamos and are preparing to put in

seven more that will be completed by the fir^t of

the month. The inventions of Mr. Hauss have

been the cause of quite a boom for Cincinnati, as

there are now three distinct companies working
under his patents. In addition to that named
above there are: The Hauss Construction com-
pany and The Hauss Electric Manufacturing

company. All of the companies are doing well.

The John Van Range company of this city

have contracted with the Queen City Electric

company for a 150-light plant, to be put in at

once.

Doctor Potter, of Paducah, Ky., was in the

city last week in consultation with H. B. Cox, of

Fernbank, in regard to some of his electrical in-

ventions. The fact that the doctor has been at

this work for some thirty years back, and is well

up in years, speaks very highly for the ability of

Mr. Co.x as a young man of extraordinary talent

in this line.

Granville T. Woods, patentee of a telephone

system and apparatus, is forming a company for

the manufacture of his inventions.

The Geo. F. Card Manf'g. company are just

moving into their new quarters at the corner of

Second and Plum streets. They will devote
themselves exclusively to the manufacture of

electric motors, the invention of Mr. Card. Their
orders now are being very much delayed on
account of moving. The members of the com-
pany are John A. Gano, president; Henry K.

Lindsey, vice-president; Geo. McLaughlin, sec-

retary and treasurer; and Geo. F. Card, man-
ager. They start out on a good financial footing,

with prospects of immense business. M.

Kansas Towns.
Sterling, K.A.N. Oct. 19.— After considera-

ble delay and disappointment the Wichita motor
line at last began to "mote." At one time

things looked pretty blue, so much so that the

stockholders began to look around for a cable

line. All difficulties, their electician, Mr. Sedden,
states, have now been overcome, and the motor
car and one passenger coach are running up and
down on about three quarters of a mile of track,

rts soon as three more motors can be placed on
the cars, the line will be opened for regular

traffic. The line itself is some two miles long.

This is a series— constant current— system,

similar to the Short-Nesmith arrangement, with

the difference, however, that here the circuit is

overhead. The conductor consists of a copper
tube 5.^ of an inch diameter, suspended over the

center of the track. The conductor is divided

into blocks or sections of 30 feet each, insulated

from each other but mechanically connected by
switches, which open and close the circuit alter-

nately. Two contact carriages are used, one at

the front end of the motor car, the other at the

rear of coach ; connected by flexible conductors
with the motor. The first contact carriage as it

is pulled along, opens the circuit on striking the

switch, while the second carriage closes it after

the coach has passed each section. So that the

motor is always in circuit between two sections.

A 40 horse power Brush dynamo at the station

furnishes current for four motors of 10 horse-

power each. A number 2 copper wire carried on
poles from the extreme end of the line to the

station completes the circuit. On a trial trip the

coach and motorcar were loaded with passengers
so that the springs were down flat on the frame,
but the train went up a grade of one foot in

100 feet without any apparent trouble.

The Archer Electric Mfg. Co. have closed a

contract with the Anthony, Kan., Opera House
Co. for lighting their new Opera house with in-

candescent lights throughout. Some 180 sixteen

candle power lamps will be used. There will

not be a gas or oil lamp in the building, and the

good people of Anthony are very anxious to see

a practical demonstration of the reliability of the

electric light. Temporary arrangements for

power will be made until the Anthony Electric

Light and Power Co. have their station in opera-

tion, when the Opera House circuit will be
transferred to that building.

From the Pacific Slope.
San Francisco, Oct. 10.—The news of the

absorption of the B. & O. lines by the Western
LTnion, and the probable unloading upon a full

market of a large number of the B. & O. rank
and file, accounts for the long drawn visages

that may be seen about the main office of the

Western Union and Postal companies in San
Francisco. All hopes are now centered in the

Mackay lines as the operator's only haven. The
Western Union company is evidently looking for-

ward to a considerable increase in business in

California ; a new seven-wire cable has been or-

dered for service between San Francisco and
Oakland, and new wires are projected in several

directions.

John McRobie, late of Chicago, has been ap-

pointed manager of the Western Union office

here, and improved facilities seem to be the or-

der of the day.

D. S. Robeson, of Chicago, who came here in

April to temporarily take charge of the Postal

lines, has returned east, leaving behind him the

reputation of having given the best telegraphic

service that the Pacific coast has known, and
bearing with him the good wishes of every em-
pl03'e. He was entertained at a banquet prior

to his departure and presented an elegant watch.

The experimental electric street railway in

Oakland, about half a mile in length, is in daily

operation by Messrs Speed and Keith, and is

pronounced a decided success. It is on the

Speed-Jenkins series system. F.

PeVsonal Paragraphs.
George Westinghouse, jr. and his brother

Herman Westinghouse, of Pittsburgh, were in

Chicago last week accompanied by other mem-
bers of the company. They demonstrated the

workings of the Westinghouse air brake to a large

number of the engineers and other railroad men
in attendance at the convention of the Brother-

hood of Locomotive Engineers. The tests took
place at Park Ridge and a special train of four-

teen cars was provided on the Chicago and
Northwestern railway to take the guests from
Chicago to that place.

C. W. McDaniel, of the iSIissouri and Kansas
Bell Telephone company, of Kansas City was in

the city last week.

On the 17th inst., Clayton B. Clark, superin-

tendent of the electric light company at Mobile,

Ala., and Miss Mary B. Gunnison, daughter of

Captain and Mrs. A. Gunnison, were united in

marriage by Rev. J. S. Johnston.

Robert Garrett, ex-president of the B. & O.

lines has leased a residence in the city of Mexico
for the winter.

Telephone Stock Quotations.

Col. S. G. Lynch, broker, 146 La Salle street,

Chicago, furnishes the following quotations on
some of his specialties in telephone stocks:

Chicago 375 390
Central Union 44 45
Micliigan 73 74
Great Soutliern 28 30
Colorado _, 18 20

Rocky Mountain Beli_ 40 45
Cumberland So 85

Wisconsin : 105 107

Bell ot Mo 155 157
Iowa Union — 25 27
Missouri and Kansas 69 70

THE ELECTRIC LIGHT.
It is hoped to have the river lighting plant,

now bemg put in for the city of Chicago, in

operation about December ist.

Edgewater, a suburb of Chicago, the onU
town ir. the United States lighted solely by elec-

tricity, is having its Edison plant doubled in size.

Sixteen electric arc lights were placed in the
Carbon hill coal mines, southeast of Tacoma. W.
T. on the 13th. These mines belong to the Cali-

fornia Improvement company of the Central
Pacific S5'stem.

An ordinance granting Frank Wood, of Bos-
ton, Mass., and T. H. Stevens, of Anthon3%
Kansas, the right to erect and operate a system
of electric lighting and electric motive power in

the city of El Dorado, Butler county, Kansas,
has been passed and approved by Mayor Mc-
Ginnis.

October nth two electric light wires in New
Orleans crossed, and the result was a call for the
fire department to turn out. The damage was
insignificant.

Orators County-attorney Cory, A. A. Osgood,
W. L. Simons, Angell Matthewson, J. J. Ever-
ingham and Rev. H. A. Tucker, whose eff'orts

were ably supplemented by four bands, gave
a royal welcome to 'the electric light in Parsons,

Kan., a short time ago. The Thom.son-Houston
system is used. The dynamo used has a capa-
city for lighting thirty-five street or arc lights of

two thousand candle power each, but the engine
and boiler are of sufficient size to run two addi-
tional dynamos should the necessity for doing so

arise. The company begins operation with
thirty-three arc and a number of incandescent
lights almost equal to the present capacity of

the works.

The People's Electric company of Streeter,

111., are making preparations to start their elec-

tric light plant again. This plant consists of 75
lights of the Van Depoele system. Last spring
the merchants agreed to close at six o'clock each
evening, and this action reduced the plant to

comparative idleness during the summer season.

The Dennison Electric Light & Power com-
wany of Dennison, Tex., have ordered another
60-light machine and as many lamps from the
Van Depoele Electric Manfg. Co., of Chicago.
This order just doubles their capacity, and con-
tracts have been taken for the 120 lights. For
some time the company had been burning 68
lights from a 60-light machine, but wisely con-
cluded to put in another dynamo.

The Edison Electric Illuminating company of

Rochester, N. Y., during the summer has erected

1,200 poles and strung 180 miles of wire.

It costs the town of Paris, III, nearly $4,000 a
year to operate its electric-light plant.

In the English Post-office Circular of recent

date appear the following: "A vacancy for an
electrician has ocurred in the colony of British

Guiana. Salary ^^350, by ;i^io per annum to

^400. Deduction of 4 per cent, from salary

towards widows' and orphans' fund. Pension of

one-fiftieth of salary for each year of service after

ten years' service and fifty-five years of age.

When traveling on duty in the colony the elec-

trician is paid actual traveling expenses, and a

personal allowance of 16 shillings 8 pence a day
when absent from fixed residence. At the re-

quest of the secretary of state for the colonies

applications for this situation are invited. The
officer selected will be required to take technical

charge of the government land lines and cables,

under the superintendence of the postmaster-

general of the colony." There is nothing extra-

ordinary in the inducements offered but there is

a large difference between the salary named and
$60 a month for which some companies think

they ought to get the best of expert electricians

THE ELECTRIC MOTOR.
At Woonsocket, R. L, on the 19th a successful

exhibition was made of a street car run by a

Thomson-Houston motor.

It is announced that Rochester, N. Y., is to

have its electric railway from the city line to

Charlotte, along the bridle path of the boulevard.

The- three companies in interest, the street car

company, the boulevard company and the

electrical company, have formed a union company.
The system to be used has not yet been made
public.

A recently incorporated company is the Illinois

Wooley Electric Motor company of Chicago;
capital stock, $100,000. The company will deal
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in and operate electric engines and motors; in-

corporators, Clair D. Vallette, Albert N. Eastman,

and Edward E. Gray.

In Topeka, Kan., between twenty-five and

thirty electric motors are in daily use.

The Abilene Gazette, published at Abilene,

Kan., has an electric motor to run its press, and

thus commends it: " We can therefore speak from

experience when we say that it is a perfect power.

There is nothing can equal it, and it is much
cheaper than power. On the one hand it is a

small compact motor, needing no care, taking up

no room, making no dust nor dirt, always in order.

On the other hand there is an engine and boiler

to be bought, fuel, an engineer to employ, in-

creased space taken up, dust and dirt on all sides,

something always out of gear, and what is more

to the point, a much larger running expense than

the electric motor. Which is preferable? It is

not a very hard problem to solve. This electric

motor power is just the thing for light manufac
turing purposes. Motors are now in use which

furnish as high as thirty-five horse power. The
Gazette press is run by a three horse power, and

has not caused a bit of trouble at any time, except

to turn the power on and off, since the day it was

put in. That it is the best power known, is con-

ceded by all who have ever u.sed it, or know any-

thing about it. That it is not more in use in

Abilene is a surprise to us, when the saving it

makes and the convenience it is, is taken into

account."

The Wichita, Kan., Daily Eagle of the 20th

says in regard to a trial of the Riverside electric

motor line: The engine which drives the dyna-

mo was in motion and a splendid new car was

standing on the track in front of the engine

house. Quite a numberof persons were collected

to witness the experiment when the manager gave

notice that if any one present wanted to take a

ride they were at liberty to get aboard. The car

was soon filled when the electric power was ap-

plied and the car moved off. There was no noise

or jar. Noiselessly and swiftly like a sail boat

over the waters of a placid lake, the splendid car

shot through the park and across Elm street

bridge to Waco avenue. It was run back and

forth slowly and then the speed increased to ten

miles an hour until the spectators were all satis-

fied that the electric motor line is a success. One
man said he expected to see passenger cars run

on the railroads all over the country by electric

power in a short time. Several persons who
claimed to know all about cable lines said " the

electric motor is bound to supersede the cable."

Major Powel was an interested spectator, said

that he believed the time would soon come when
all street cars will be propelled by the electric

motor.

THE TELEGRAPH.
October 15th all the telegraph wires leading

into Charleston, S. C, were suddenly interrupted

and it was impossible to get communication with

that city for several hours. Naturally enough
there were rumors of seismic disturbances and

there was considerable speculation. Finally it

was ascertained that a grocery at Magnolia cross-

ing just outside the city limits had been destroyed

by fire and that all the telegraph wires leading

from the city, which centered near the building,

had been burned, thus cutting off communication
entirely.

A prominent cotton-buyer of Athens, Ga., has

filed suit against the Western Union Telegraph

company for damages owing to the mis-sending

of a word in a telegram. It seems that two words
were used—''sniffle," and " snifle," but with en-

tire different meaning. The buyer received the

word " sniffle." He thought there was a mistake,

and wired back to know if " snifle " was not meant.

The answer stated that the proper word was
" sniffle." The merchant shaped his transactions

accordingly, and experienced a loss of f 1,800.

He has employed counsel, and filed suit against

the Western Union for a recovery of this amount.

The gross earnings of the Western Union Tel-

egraph company for the year ending June 30th,

were $17,191,909 ;
operating expenses, $13,154,-

62S ; net earnings, $4,037,281 ; interest and sink-

ing fund, $533,065; balance, $3,504,216 ; divi-

dends, $811,864 ;
surplus from the year's busi-

ness, $2,692,352. The last feature is the vital

one, as it compares with a deficit in meeting

charges last year of $14,169. The number of

messages handled reached the enormous total of

47,394,530. The average receipts per message

was reduced to 30^ cents against 30 9-10 cents

the previous year, with a reduction in the cost of

handling to 231^ cents, against 24 cents the pre-

vious year. 'Ihe report concludes by saying

that the facilities and advantages afforded by the

addition of the Baltimore & Ohio system, it is

confidently believed, will largely increase the

revenues. This acquisition and others made
since the clo.^e of the fiscal year and not included

in the report will swell the company's plant to

about 162,000 miles of line and over 580,000

miles of wires.

It is reported that the North American Winni-

peg extension will be pushed to completion be

fore next spring.

The United States Cooperative Capital and
Labor Traffic filed articles of association with the

secretary of state of Wisconsin on the 14th;

capital stock, $20,000,000. The object is to

operate telegraph lines, deal in stocks, mines,

manufacturing, etc. The incorporators are

generally Milwaukee men, and the seat of opera-

tions will be in that city.

A New York press dispatch of the 21st.

credits Dr. Norvin Green, president of the West-

ern Union Telegraph company with the state-

ment that it is intended to make a uniform rate

of 25 cents for ten-word messages from any
point to any other point in the same state in all

of the territory east of the Mississippi river

The Western Union Telegraph company began
suit the 2ist in the United States court in New
York against the French Cable company, to enjoin

it from interfering with the former's wires which
run from New York to Cape Cod. The French
company had leased these wires from the West-

ern Union company, but was forced to give them
up on account of a law in France which forbids

any French company entering into a contract

with an alien unless it is sanctioned by that

government. The French people want to put

up their own wires, and had threatened to tear

down the Western Union's wires unless they

were removed at once.

THE TELEPHONE,
The Iowa Union Telephone company has de-

cided upon an extension of its lines in south-

western Iowa, with Creston as the objective point

for all new lines. Contracts have been let for a

line from Cromwell to Corning, and from Corning
to Villisca.

Another batch of telephone suits have been
precipitated by the American Bell and Central

Union Telephone companies, the same being a

counterpart of those previously filed in the federal

court against patrons of the Wallace system of

telephoning. The defendants in the present suit

number fifty-one, all of them residents of Elkhart,

and there are the same allegations as to infringe-

ment of patent that were embraced in those pre-

viously filed.

The German government has refused to fulfill

its promise to establish telephone connection be-

tween Verviers and Aix-la Chapelle. The reason

for its refusal is probably the same as that which
caused it to close the telephone communication
between Miilhausen and Basle recently. Public
opinion strongly condemns the government's ac-

tion.

Business Mention.

The ease with which temporary installations

of the electric light can be made is more notice-

able the more frequently they are made. If

available power can be obtained the whole matter
is practically settled. The temporary installation

put in the Palmer house for the Geneva Non-
Magnetic Watch company and the lighting of

the presidential arch, both done by C. C. Warren,
the western manager of the United States Elec-
tric Lighting company, are cases in point.

The Western _ Electric company, of Chicago,
have recently received an order for a 60 arc light

outfit for the Scranton Illuminatmg company, of

Scranton, Pa. They also have orders for a 40

light dynamo for Kankakee and one for East
Liverpool, Ohio, increasing the plants already

running in those cities.

Leonard & Izard, constructing engineers, 185

Dearborn street have secured contracts for Edi-
son plants as follows: Jamestown, D. T., central

station, 600 lights; Decatur, III, central station,

600 lights; Pullman Palace Car works at Pullman,

111., a plant of 750 lights; an additional plant of

300 lights for the Edgewater, III. central station,

making the capacity 600 lights; a plant of 150
lights for Crane Bros., making the fourth order

from that company; Desplaines Valley company,
Lockport, III., 40 lights; Chicago & Northwestern
Ry. Co. shops at Clinton, la., 350 lights; Peru,

III., central station, 450 lights.

The Harford Electrica Company has been
organized, with headquarters at East Saginaw,
Mich., with a capital stock of $50,000. The
officers are : J. P. Langley, president ; H. A.

Forrest, secretary and treasurer; A. B. Harford,
electrician. They are prepared to place their

combined system of clock, automatic guest, call

and fire alarm in any hotel or private house and
guarantee satisfaction.

Electrical Patents.

Issued, October 18, iSSy.

371,536. Brush Shifter for Eynamo-Electric Machines.
Edward H. Amet, Chicago, III.

The brushes are automatically shifted to prevent
sparking: during the variations of the load or resistance
of the external circuit.

371,555- Anti-Induction Device. James Curren,. Port-
land, Oreg.

For use in connection with, telephone circuits. A
loop, with one side near the disturbing electric light

circuit or other disturbmg influence, is connected into
the talking circuit. The direction or polarity of the
loop near the disturbing circuit is opposite to that of
the portion of the telepiione line which is near the dis-

turbing influence.

37i>557- Means for Preventing Induction on Electrical

Conductors. Stephen C. Drew. Eoston, Mass.
Tire primary coil is in circuit with the main line, the

current from the sending station passing through this

primary to ground. The receiving telephone is in the
secondary coil. The induced currents from other
wires being less than the current on the main line will

be suppressed, that is, will not be strong enough to

excite tertiary currents in the secondary coil which in-

cludes the telephone.

371,559. Electric .Motor. Richard N. Dyer, East Or-
ange, N. J.

By means of demagnetzing coils in the main line,

the force of. the magnet of the motor which controls
the register, is varied to increase or decrease the speed
of the register according to the strength of the cur-

rent.

371,570. Socket and Key for Incandescent Lamps. John
J. Fisher, Allegheny.

371,583. Electrical Registering Device. Arthur S. Hob-
by, Cincinnati. Ohio.

371,626. Device for Indicating Life in Buried Persons
Carl Redl, Vienna, Austria, Hungary.

371,640. Electrical Alarm and Recorder for Oil Presses.

Erwin W. Thompson, Charlotte, N. C.
3;i,655. Electro-M.ignetic Brake Apparatus. Granville

T. Woods, Cincinnati, Ohio.

371,664. Electric Forceps. John Brannan and Willi.am
E, Stone, Denver, Col.

The jaws of the dental forceps are provided with

.

electric conductors. The circuit is completed as the

points of the jaws touch the tooth

371,670. Railway Signal. Edward M. Chase, Boston,
Mas-^.

A gong at a railroad crossing is sounded previous to

and continued until the arrival of the train. The gong
is operated by clock work, which is released by mech-
anism operated electrically by the passing of the train,

371,681. Conductor for Electric Wires. John Grant,
Omaha, Neb.

371,696, Electric Alarm Clock. Simeon P. Meads, Oak-
land, Cal.

371,720. Electrical Indicator. Montgomery Waddell,
New York, N. Y.

371,752. Electjic Cail or Signal Apparatus. George W.
Foster, Galveston, Texas,
The invention consists in means whereby a polar-

ized electric bell may be operated, not only by alter-

nating currents, but also by constant currents of the

proper polarity. The invention applied to telephone
subscribers' bells, permits tests to be made of the

lines from the central office ; straight current being
sent to line actuates the armature of the bell slightly

without causing the bell to ring, and the operator
listening at a telephone and hearing the sound caused
by the vibration of the bell armature, knows that the

line is complete,

371,755, Vibrating Rheotome. lohn R. Hard, New
York, N. Y.

371,757- Telephone Holder. Augustus L. Hott, Cin-

cinnati, Ohio.

371,808. Joint for Lead-covered Cables. Richard S.

Waring, Pittsburgh, Pa,

371,840. Electric Circuit Connection. Samuel Heffner
and John H. Phillips, Pottsville, Pa.
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Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

Automatic Engines
BOILERS, ETC.

5

Complete Power Plants Furnished

i
and Erected.

Sexd for Catalogle.

Electi^ic

Light

^H,, Mcintosh Galvanic and Faradic Battery Company

Adapted to all Systems.

CITY OFFICE,

711PiieSt.

ST. LOUIS,

MO.

WANTED-
^5timat(^s for pir(^ /^larm

for the City of Texarkana, Texas and Arkansas, Six Stations ; Tower Striker to be used on
church bell; II < miles of No. 12 Wire ; One Indicator, and lo inch Gong; Batteries and
Wires all complete. Address

WM. E. GROFF,
. Texarkana, Texas.

il. T. Greene, P^-esUIent. Geo. a. JIcKinlock, Treasurer. TVii. H. MCK.INLOCK, Secretary.

Gentral Electrie Bo.^

WESTERN AGENTS COMPANY.
TRADE ^^AhK.

Electric LiBlll, TelepUone lIT'TTJTi'C! A IffTI fl fl UT X'O for Aerial. Suljmarlno and
and Telegraph W XIVXllS J\a SJ VAdjJjO Underground use.i.

38 & 40 La Salle Street, Chicago.

NOS. 300, 302, 304 & 306 DEARBORN ST., CHICAGO, ILL.
MANUFACTURERS OF

GALVANIC BATTERIES, FARADIC BATTEKIES,
COMBINED GALVANIC AND PAKADIC BATTERIES,

STATIC MACHINES, ELECTRIC MOTOR for Static Machines,
Dental Ensrines, Small Lathes, etc

MILLIAMPERE METER. MEDICAL DYNAMO, ELECTRIC BATH APPARATUS,
and EVERY VARIETY OF ELECTRICAL INSTRUMENT employed in treating disease

The Hlclniosh Combined Galvanic and Faradic Batteries have been adopted by the U. S. Government for its Hospitals

HIGHEST AWARD AT THE NEW ORLEANS EXPOSITION.

Send for Catalogue, and mention this paper. EXPERIME^fTAL ELECTIilCAL APPARATUS MADE TO ORDER.

CHAS. A. CHEEVER, Pres. WILLARD I,. CANDEE, Treas.

The Okonite Company,

4.0 N/^

trad= mark.

Manufacturers of

WIRES AND CABLES
FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
"We particularly desire tliat a trial should be given our wire by all parties contemplfltlng Underground.

ierial or Submarine service as we are convinced that It Is the safest wire for ihc purpuses known, and we
:an. without hesitation, refer to parties who are now using It. We are also manufacturers of the celebrated
iKONITJE TAPE, the JCSt Insulated Compound for making joints in the market. Estimates and
[uotatlons furnished upon application.

hicago Branch 38 &, 40 LA SALLE STREET, Chicago, IIL

Minnesota Branch, MINNEAPOLIS ELECTRIC CO.. Minneapolis, Minn.
Nebraska Branch. MIDLAND ELECTRIC CO., Omaha, Neb.

Sawyer -Man Electric Co.
LICENSED BY AND SUCOEEDING TO THE COMMEECIAL BUSINESS OF THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATENTS.

GENERAL OFFICES:

MUTUAL LIFE BLDg,

32 NASSAU ST.,

NEW YORK

Plans and Estimates Furnished
for all kinds of Incandes-

cent Lighting.

Philadelphia Office:

No, 308 WALNUT ST

BOSTON OFFICE:

No. 33 FEDERAL ST,

Estimates Furnished for the
Thomson-Houston System

of Arc Lighting.

The DTNAMO of this Company is AUTOMATIC in its regulation, and will maintain a UNIFOKM
LIGHT, with ALL or ANY PORTION of the lights In Circuit. Our LAMP will NOT BLACKEN and

will MAINTAIN its CANDLE POWER during its Guaranteed Life.

Qnited States Glectric Fire Alarm (Jo.

EVART, MICHIGAN.

PKOPKIETOKS OF THE

Cte Police and Fire AlamTelesrajJi

SYSTEMS,

The most Efficient, Durable and Re-

liable now in use, and giving

entire satisfaction in dif-

ferent cities and

villages in the United States.

SEND FOR CATALOGUE.

Forest City Electric 'y^orl^s.

Manufacturers oi CLEVELAND'S ELECTRIC LIGHT CUT-OUTS,

GANG SWITCHES, FROM 5 TO 40 AMPERES.

Quick Make and Break Uncon-
trolled by the Handle.

Correspondence

Solicited with

Electric Light

Coinpanles.

W. B. CLEVELAND, Proprietor, 26 S. WATER STREET, CLEVELAND, 0.
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paraday ||arbon Company,

CAPACITY, 1,000,000 CARBONS MONTHLY.

PITTSBURGH, PA.

George P. Barton,

^ ,,,,,,,,,^1^30; Offi(;e :: 4

Rooms 68 and 69 TEMPLE COURT,

225 DEARBORN STREET, CHICAGO.

Patent and Trade-mark Cases.

FRANKLIN S. CARTER. CHAS. M. WILKINS. E. WARD WILKINS.

Partrick & Carter,

EleciriGal Supplies

ESTABLISHED
1867.

for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, Etc.

No. 114 South Second Street, Philadelphia, Pa.
SOLE PKOPKIETOES OF THE

PATENT NEEDLE ANNUNCIATORS AND BURGLAR ALARMS,
Batteries, Electric Bells, Push Buttons, TVlre, etc. Electric Bell Hnnsers' Supplies, Electro-Platers' Supplies, Electro-Medical Machines, Ex perimen tat Appjiratas, Electrical Novelties, etc., etc. Send for Cataloguee

and get prices bef'tre purchasing.

Electric Light Repairing, General Machine Job-Work, Pattern Making, Etc., Etc.

ELECTRICAL AND MECHANICAL ENGINEER, ^'A^.JS^|gtuRER.
Office and Works: 95 and 97 INDIANA ST., CHICAGO.

GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALER IN EXPLOITER OF

Electrical Securities. Electrical Inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET, CHICAGO, ILL.

^et7§v®i^p|Cle^bi^ [Df^. Co.

ISrCANDESCENT LAMPS, liom 10 to 100 Candle Power.
DYNAMO MACHINES of Inipiovecl Construction.

Propoaala for Estimates furnished lor Complete Installations of Incandescent

Plan IB upon application to

P. 0. BOX 3068, BOSTON, MASS.
FACTORY AT CAM BRI DGEPORT, MASS.

HAIAIEB & STAMLEY,

J)L!^t-ppoof

Electric

BELLS

32 ^ 34

Fifan^fort p..

NEW YORK.

THE ELECTRICAL CONSTRUCTION CO,
171 Randolph Strekt, Cuicago, III.

Q. A. HARTtli. Manager.

The Rice Automatic Engine.

W " m "^ W

THE JOHN T. NOYE MFG. CO., BUFFALO, N. Y.

The Western Electrician

$2 00 ^^^'^ Handsomest,

A The Cheapest

YEAR. The Best

Send in your subscription for the only Electrical Journal

published in the West.

WESTERN ELECTRICIAN,

No. 6 Lalceside Building, CHICAGO

\
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J B. YOUNG,
PRESIDENT AND TREAS.

B. K. JAMISON,
VICE-PRESIDENT.

Solar CmwhQM & Mii« C@,

nth and Etna

Streets,

PITTSBURGH,

PENN.

MADE FROM NATURAL GAS. PROCESS PATENTED.

Western Office, Room 45, 187 La Salle Street, Chicago.

SPECIAL DISCOUNTS ON LARGE ORDERS.

Telegraph, Telephone and Electric [ight Supplies.

ANNUNCIATORS, BURGLAR ALARMS, ELECTRIC BELLS,

BATTERIES AND BATTERY SUPPLIES.

Repair Work done and Special Manufacturing attended to.

Skilled Workmen in all Departments.

«^"ALL APPARATUS WARRANTED AND SATISFACTION GUARANTEED.

MAGNETO BELLS, ETC., ETC.

I^ailuyay J(^l<^(5rapt7 5^PP'y Qp^paQy*

No. 211 and 213 Randolph Street, CHICAGO.

CORKKSPONDKNCE SOLICITED.

PAYNE AUTOMATIC ENGINE.
B. W. PAYNE & SONS, IVIanufacturers, Elmira, New York.

BUILDERS OF

Single Valve and Corliss Valve

ENGINES.

SELF CONTAINED AND SINGLE CRANK

ENGINES

Specially AiaptEl for Electric LiEMii.

WESTERN DEPARTMENT:

No. 10 S. Canal St.

CHICAGO.

H. S. WALKER, manager

TELEPHONE 4024.

The Globe Electric Coivip'y,
Wliolesale Manufacturers of Every DeBcrlptlon

of Apparatus for

TELEPHONE COMPANIES,
Switch-Boards, Switches,

Annunciators and. Bell Supplies a Specialty.

Wlilch are of the Best Material aud Worbman-
ahlp, are Perfect In Action, Simple In Construc-
tion, Elegant In Design, and Low In Cost. In
addition they possess many other important ad-

vantages which are wanting In other Annuncia-
tors.

4 Indicators.. -§12 00
6

" ... 16 00
8

" .,- 20 00
,0

"
-.. 24 00

2
" ... 29 00

5
" ... 36 00

;0
"

--- 44 00
:0

" ... 57 00

40 Indicators.^ 74 00
50 "

- fl2 00
60 '*

. 106 00
70 "

- 121 00

SO "
- 132 00

90 "
- U5 00

00 "
. 155 00

With Alarm $3.00 Extra, Subject—

THE GLOBE ELEGTRIK COMPANY,
CLEVEIAND, OHIO, tJ. S. A.

|-fmT7&EITNi*

is tanned

Send for Our Valuable Book for Engineers ai

Agents in all Cities. Send for

Our Belts are tlie strongest, most even and perfect Electric Belts made.

ST. XjOXJIS, 3VEO.

xxzxjX. C3jjtr'rcia:.

Send for Catalogue E.

IIUU CUUTCH WORKS,
CLEVELAND, OHIO.

The Standard Open-Circuit Batteries of tlie World.

GONDA and DISQUE,

The Only Genuine Leclanche' Batteries

Are tliose -which bear this

LABEL, and the Trade-Mark, GONDA.

DO NOT BE IMPOSED UPON BY IHnXATIONS.
,

If dealers have not the Genuine Battery, ^
send direct to us for Price-List.

viONDA (FOEMERLT PRISM) CELL, COMPLETE.

THE LECLANCHE BATTERY CO.,

149 West Eighteenth Street, New York.

GENUINE DISQUE CELL, COMPLETE.

The Porous Cell also bears Label.
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D. A. DASGLER, Pres. J. B. CEOUSE, Vtce-Pres. W. H. BOULTOS, Supt. H. A. TEEMADiE, Asst. Supt. C. E. FEESCB, Sec. W. 9. SMITH, Trtas.

The Standard Carbon Company,
Successors to THE BOULTON, CLEVELAND & CRYSTAL CARBON COMPANIES,

AM) MANUFACTCTvEES OF THE ABOVE

#'====Qelebrated Bra9d5 of Qarbop poi9t5 apd Battery /Haterial.===#

CAPACITY, 100,000 DAILY.

Tills is Dot a combination, but a consolidation of the best skill and talent in tbe carbon business, for the purpose of producing tbe best possible carbon at the lowest

practical price.

We have the largest capacity, the best skill, and make the best carbon in the world, and manufacture carbons for every system of arc lighting in the world. Prices and
discounts furnished on application.

STANDARD CARBON COMPANY, Cleveland, Ohio, U. S. A.

GILES JLlSTXI-lMAGrNEXIC SHIELD p-QR ^UyAXCMES.
Office of Van Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Anti-Magnetic Shield & "Watch Case Co.
Oentlemen : — Your Anti-Magnetic

Shield for watches cannot be over-esti-

mated. It is now very near eight mouths
that I have worn ray watch, and to-day

it is (without correcting time) about one
minute slow. Considering the fact that

I am every day near dynamo electric

machines in our regular business, the

test could not be harder. I could never
have believed it before that protection

was so complete. In this age of elec-

tricity, not only electricians, but every-

one who needs the correct time, should
have the Anti-Magnetic Shield. A good
deal of practical utility, as well as pleas-

ure, can be derived from a good time-

keeper. At present, I look upon a watch
without a shield as a thing incomplete,
and so it is. Very Respectfully,

CHAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M. Co.

Sure protection from all Electrical and Magnetic dlBturbances.
Send for descriptive circular.

" * * * I have no hesitation in saying
that I believe the shield would perfectly

protect the watch against any magnetic
influence to which it is likely to be ex-

posed by being worn in the vicinity of a
dynamo machine.

The plan you have adopted of plac-

ing the watch movement inside a closed

box of this magnetic material, is based
on true scientific principles, and is the

only plan I know that could succeed.
WM. A. ANTHONY,

Prof. Phs. Dept., Cornell University.

The application of Anti-Magnetic
Shields to pocket time-pieces promises to

be of very great importance to horologists

and watchmakers ; it will render opera-
tive and line adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of
their susceptibility to the all-pervading
magnetic influence.

AMERICAN WATCH CO.,
Waltham, Mass.

Giles; BROS. 103 State Street, CHICAGO.

NEW * YORK * SAFETY * STEAM ^ POWER * CO.
BtTELDERS OF HIGH GBADE SELF-CONTAINED

AUTOMATIC

Qut - Off ^^^(Jipes,

SPKOIALLT ADAPTED FOB RUNNING

iLECTRic ^ Rights

And other duty requiring close

S [regulation of speed.

ADVANTAGES

:

Great strength without excessive weight.

Small space required.

Simplicity of construction.

Accessibility of all parts.

ESTIMATES CHEERFULLY FURNISHED.

"Western Office and TVarerooms'

. 64 & 66 i. iAK/lL It.,

J CHICAGO, ILLS.

-^ WM. A. HAMMETT, Mgr.

Tl^e \J[/oodbury

AUTOMATIC /#? Jlrtll^

Cut-Off High Speed IH >^

eqciiie.
-MANTTTACTUEED BY-

^OODBUI^Y eNGIKB

(©OMPAKY.

ALSO BUILDEKS OF

piaiQ 51ide l/alue

AND

DonWe Valve Mm Speei '

AUTOMATIC

Qjt-Off E;.9(Ji9<?s

AND

TUBULAR BOILERS.

Address the Manufacturers at

652 Mill Street, ROCHESTER, H. Y.



October 29, 1887 WESTERN ELECTRICIAN.

20 ^svH Pepoele ElceW® ^^nu^QGhiPin^ ©o.
OF CHICAGO, ILL., U. S. A.

VAN DEPOELE

^l^(;tri(;

I^ailu;ay5
AKK IN OPERATION AT

Owners of the Patents and Inventions

of CHAS. J. VAN DEPOELE
FOB

I^ailvuay

/Apparatus,
Electric Arc Light Dynamos and
Lamps.

Constant Speed Stationary Electric

Motors, Etc.

Our Arc Electric Light unequalled.

The only perfect Double Lamp.
Thousands m use. Guaranteed
equal to any in every respect.

\'?« V-, Hor^oolo C\or,\-y^',r, [ol(SI-,^r^ ^^^ '" "^^ everywhere and are daily growing in Popularity. Write for Illustrated
VB^n l^epoeie (;^iec[pie lAl^l^t^ Electric Light Catalogue.

Appleton, W^is., Scranton, Pa.,

Montgomery, Ala., Detroit and

Port Huron, Mich., Windsor, Ont.,

Binghamton, N. Y., and Lima, C,
and are being constructed at An-
sonia, Ct., Brooklyn, N. Y., and St

Catharines, Ont., Omaha, Neb., and
" Dayton, Ohio.

Estimates and Catalogues sent on
Application.

-ADDRESS-

VAN DEPOELE ELECTRIC MANUFACTURING CO.
15,17, 19&21 NORTH CLINTON STREET,

NEW YORK OFFICE: Rooms 220, 221 & 222, No. 45 BROADWAY. CHICAGO, ILL., U.S.A.

GEO. D. ALLEN, Gen'l Mgr., WM. HOCHHAUSEN, Supt and Electbichn.

Excelsior * Electric • Company,
9 Dey Street, New York. Factory, 204 to 216 Willoughby Street, Brooklyn, N. Y.

Excelsior Electric [Ight

TO THE FRONT

By reason of its new Automatic Regulator that does not depend

on merely shifting the brushes, hut cuts out a portion of the field

magnets as each light is turned off, saving the power in proportion

to number lights burning down to one light.

Dynamo is the simplest of all makes and requires no attention

except to keep it clean. The lamps are ornamental, can be used in

connection with any system from seven to fifteen'^ amperes without

change of magnets.

The first and only system where Incandescent lights are success-

fully running off Arc Light Circuits.

Twenty five dollars will repair our dynamo in places that cost

seven hundred dollars on other systems.

Our system is original, and not copied after foreign obsolete

patterns.

Our prices are reasonable.

The only system that has local companies paying 40 per cent,

and above on its capital stock.

We take the contract wherever we bid.

Address

F. W. HORHIi Western Manager,

IXCELSIOR IlECTRIC io..

185 Dearborn Street, Booms 13 and 14.
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H. G. OLDS, President. M. W. SIMONS, Secretary.
P. A. RANDALL, V. Prest. R. T. McDONALD, Treas. & Gen. Manager.

-OFFICERS -DIRECTOHS:-
H. G. OLDS. JOHN H. BASS. P.A.RANDALL.

M.W.SIMONS. R. T. MCDONALD.

'SXTayne "Jemiey" Electric I^i^lit Co.,
SOLE OWNERS AND MANUFACTURERS OF THE

J. A. Jenney Dynamo-Electric Machines,
AND THE PERFECTLY AUTOMATIC AND SELF-REGULATING

* ^«JEITI^EY JLRC LIGf^HX. -^

The JENNEY DYNAMO has no equal for SIMPLICITY, COMPACTNESS and DURABILITY.
The same has been said and admitted to be true of the Jenney Lamp. Recommended for the award of the

OP»a"3L."S' cStOILmTD iVE :e3 id j^ h.
At the Great Southern Exposition at Louisville, 1883, for Best Arc System. Awarded First Medals
for Best Arc Lamp, Best Arc Dynamo, Best Arc System.

This system HAS NO EQUAL for SIMPLICITY, DURABILITY and STRENGTH OF LIGHT.
We have the Only Perfect 'Working Headlight for Steamboats, with Focusing Reiiector. Full in-

formation furnished on application.

MAIN OFFICE AND WORKS : Broadway and P. Ft. W. & C. Ry., Ft. Wayne, Ind., U. S. A.
PHILADELPHIA OFFICE: 26 North Seventh St., G. A. WILBUR. Manager. CHICAGO OFFICE: 115-117 Monroe St., W. J. BUCKLEY, Manager.
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The Brush Electric Company
OF

CJX-ES'VESlL.-A.lNriD, OHIO,
MANUFACTURERS OF

Bnl JlRiIoHteBUt Liilii liiiiiii,

ELECTRIC MOTORS,
Carbons for Arc La.znps, Etc., Etc-
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The Baxter Electric Motor.
This Motor is now ready to be placed upon the Market.

Manufactured for both
'

f\rQ apd l9eai7d<^8(:G9t ^irquits,

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE

It is preferred to organize companies for tlie different States

Con'espondence solicited. Address'

T
1 1 SOUTH STREET, BALTIMORE, MD.

Factory A, Constitution and Monument Sts* Factory B, BurenLand Monument Sts* I
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Vol. I. CHICAGO, NOVEMBER 5, 1887. No. 19.

CONTENTS OF THIS NUMBER.
The Card Electric Motor, Illustrated 219, 220

The Electric Light for a Fire Department.,.,- 219

Ma^etlsm In Watches; by C. C. Hasklns .,219-221

A Bepoating Bell, Illustrated 221

The Electric Light aad Telephone under Water,
Illustrated 221

Electro-Plating Flowers... _ 221

PAGE,
Tachometers and Tachograplis, i>y F. B BacU

Illustrated . 222

Diiigrain for Electric L'ghting 222

A Subway in Minneapolis J22

The Elements of Electric Lighting, by Philip
Atkinson, Ph. D., Illustrated 223

Edilorial ooj

PAGE,
The Cost of Domestic Electric Lighting, by

Sir David .Salomons, Part II, Concl'd, 225, 226
That Telephone Concession In China 22ti
The Electrical Engineering Department of Cor-

nell , _ ...226 227
A Voltaic Element with Movable Plates. .. ' 227
Estimating the CoGt of the Cffy Plant 227
He Thought a HoleThrjugh a Board... . 227

DEPARTMENTS.
PAGE.

Correspondence -.227, 228

The Electric Light 22S, 229

The Electric Motor 229

The Telephone ..229
New Enterprises 229

Electrical Patents 230

T—Conductor
Anti-Induction Telephone and

Telegraph Cable,

Geo. WnsTrKGHOusE, Jr.,

1—Conductor
Electric Light Cable, composed

of Small Strands.

50—Conductor
Telephone Cable.

C. H. Jacksox.
VIce-Pres. & Gen'l Mgr,

JouN H. Dalzelx,, J. W. M.Misii,

STANDARD UNDERGROUND CABLE CO.,
General Offices, No. 708 Penn Ave., PITTSBURGH, PA.

Rranph ni)i<>oS' J "EW YORK—G. L. WILEY. Manager, Telephone Building. Corllandl Street.Dranun umLes.
, cHICAGd-F. E. DEGENHARDT, Manager, 139 East Madison Street.

Five Years of Uniform Sucoes enables us to Guarantee our CABLES.

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

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

Electric Light antJ Power.

Telegraph and Telephone,

""tl'XlZ fn'nlinn
^Sflrf EncGsed Wires.

Branches of Signaling.

Aerial Use,

All Sizes Subterranean Use,

Submarine Use

Concealed Wiring in all Locations.

CLARK B. HOTCHKISS, Gen'l Mgr., 16 Dey St., NEW YORK.

Head Office, 45 Broadway, New York. Factory, East Newark, N. J.

THE CALLEHDER

Insulating and Waterproofing Go.
MAKUFACTUEEKS OF

Insulated IfiREs and iABLES
FOR ALL PURPOSES.

House Work, Arc and Incandescent Lighting. Contractors for Sub-
rriarine and Underground Work.

Tbe (Jfeicago GleGtrical DeYelopment (Jo.

PROMOTERS OF ELECTRICAL INVENTIONS.

Patents bought outright, or inventions handled on roya-'ty.

We have superior advantages for placing patented ai tides

on the market.

Correspondence with inventors solicited.

171 RANDOLPH STREET, CHICAGO.

ELECTRIC LIG-HX SUFPI^IES iL SI^ECIiLLTY.

THE ILICTMOAL SUPPLY CO,
17 Dev Street, N£W YORK. 171 Randolph Street, CHICAGO, ILL.

FACTORIES: ANSONIA, CONN.
Dakizl T7. Mabmon, Prealdene.

NoBDTKB, Vice-President,
CHABLB3 D, Jhnnet, Electrician BEAnrAKD EoRisoN, Secretary.

Amos K, HollowelIi, Treasurer,

Jenney Electric Company,
Sole Owners of all the Patents and InTentiona of Charles D. Jenney {known fis the Jenney System) and Sole Owners and Manufacturers of hla

Improved Oynamo, Oamp ^
Electric motor.

In all desirable features of Arc and Incandescent Lighting
the Jenney System leads. Simple, durable^ economical,
steady, brilliant and penetrating. In these euBentials It chal-
lenges comparison.

Estimates Promptly Furnished for Erecting Electric Lighting
Plants for Cities, Companies or Individuals.

Prices Furnished for the Jenney Arc on Incan-

descent Systems, or for both comsined.

The Jenney Arc-IncandescentDynamos are self-regulating,

:ind permit the turning on and oS of one or all of the Lamps
at will.

, , ... \

This Company gives special attention to furnishing Mills,

Shops, Factories, etc., with Individual Plants.

t^^ SEHn FDfl'PJMPHLET IlLiiSTBtTlNG Wfl.DESCBIfllHS'TaE SySTEH.-^

OFFICB A^l> WOKKS: ^

Cor, Kentucky Ave. aucl Morris St.,

INDIANAPOLIS, IND.
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SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

Electric Arc-Lighting
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This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS
AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

FOR DIRECT LOW TENSION

These dynamos are automatic in their regulation and will maintain a uniform light, with all or any portion of the lights in circuit,

maintain its candle power during its guaranteed life. Every requisite for the most perfect system of

Incandescent Electric Lighting, at prices which insure a profitable investment to the purchaser,

Incandescent Lamps and Appliances for Incandescent Lighting.

Our lamp will not blacken, and will

This company also manufacture Electric Motors of all sizes for the transnnisslon
of power. Plans and estimates furnished for all kinds of Arc and

Incandescent Lighting^.
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THE THOMSON-HOUSTON ELECTRIC CO.,
-«« >-- offices: »»

Eastern, 178 Devonshire St., BOSTON. Western, Pullman Building, CHICAGO, ILL.
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THE MAIHER ELECTRIC COMPANY
MANCHESTER, CONN.

H. G.CHENEY, Pres. ROBERT CHENEY, Vice-Pres. P. H. WOODWARD, Sec. and Treas. N. T. PULSIFER, Gen'l Mang'r.

R. H. MATHER, WM. A. ANTHONY, Consulting Electricians.

New York Office, 35 Broadway. Chicago Office, 38 LaSalle St. Boston Office, 143 Federal St. Cincinnati Office, Carlisle Building.

INSTRUMENTS OF PRECISION.

"We make Instruments for Electrical Meas-
urements, adjusted to any degree of precision

required for any purpose. Resistance Boxes

are made ^^^ith any required series of resist-

ances, with and -without proportional coils

for bridge.

All resistances are adjusted to legal ohms
by standards tested at the Cavendish labora-

tory and certified by the British Association

Committee.

IN RESISTANCE BOXES
required for physical research, all the coils

will be made from one piece of wire to insure

a uniform temperature coefficient.

Galvanometers are made of high and low
resistance, aperiodic and astatic, or not, as

required. Tangent Galvanometers of any
capacity will be made to order.

Ammeters, Voltmeters and resistance coils

^vill be calibrated and constants furnished.

The Mather System for Incandescent Lighting.

The Dynamos of this system are equal to any in efficiency. The
lamps are adapted to a higher potential than those of any other system,

have no superior in life or efficiency, and

DO NOT BLACKEN IN USE .

Our Dynamo is very simple in construction, runs without spark at the
commutators and can be operated by any one accustomed to the care of

engines or machinery. The system has no equal for mills, machine shops,

or other places requiring isolated plants. We shall be pleased to furnish

estimates for complete installations, with or without motive power, and
will send one of our experts to examine the premises, if necessary.

IMOTORS.
We furnish motors from one-half horse power upwards, for constant

potential circuits, perfectly selfregulating without special regulating

mechanism. Motors are also furnished for constant current circuits.'

I9ea9d<^se(^9t Ca/T\ps apd 5o^K*?ts for priuat(^ dsers.

We Furnish Lamps of 16 Candle Power each, for Potentials from 50 to 110 Volts, jor «se with any Machine.

Chicago Office, 38 LaSalle Street.

THE TUCKER ELECTRICAL MANUFACTURINQ COMPANY,

35 BROADWAY, NEW YORK CITY.
Sole Agents of the MATHER ELBCTIC COMPANF for the States of Ifew York, New Jersey, Missouri and Iowa.

ST. LOUIS OFFICE, 308 N. EIGHTH ST., TURNER BUILDING.
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MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS AND BATTERY MATERIAL.

Q7i(;a(5o Ele(;tri(; Qub.

^>\)ere will be a meeting of tlje S^IQAQQ BLESTRIC

oLUB, FRionday evenina, rtovember 7, at 8 o clocb, at

tU rooms of tbe Blub, 1 22 -1 24 Slorl^ ^treet.

The Oetroit Sight feed [lubricators

Are pronounced the best by more than 2O.O0O users, i

They are especially adapted to
j

Piep gPEED EN6INEJS E01^ ELECTRIO IiIgp^FINe

Being SIMPLE in OPERATION and ALWAYS RELIABLE.

A Lubricator sent on 30 days' trial to responsible parties.

" Iwould not take Jive times tlie cost of my lubricator if I could

not get aiwih&r" is tJis statement often, made by users.

Liberal discount to the trade. Send for Circular and trice
List.

DETROIT LUBRICATOR CO.
Office, I 1 Rowland Street, - DETROIT, MICH.

m «• Improved « iaw «
>?

iATTERY»
THE NEATEST OF ALL BATTERIES. THE BEST AND CHEAPEST.

SIZE OVER ALL, 4-H X 4« X TA.

With the exception of glass broken by carelessness, and the zinc and sal-ammoniac consumed in the production of current,

all parts of this Battery are Guaranteed to be Everlasting. Perfectly uniform and reliable in action, of faultless construction and
beautiful appearance.

Perpetual Negative Elements!!!
These consisting of specially prepared prisms of Carbon are fine depolarizers, performing this function indefinitely, do not >

require renewal, as is the case where chemical depolarizers are employed, thus a great economy is effected. These cells are so

constructed as to prevent evaporation of the solution, and crawling out of the salts. Thousands of these cells now employed for

Telephone Transmitters, Gas Lighting, Annunciators, Burglar Alarms and other Automatic Devices are gi\dng Perfect Satisfaction.

The many Physicians now using the " Improved Law " as an ofSce battery, are unanimous in their expressions as to its

perfection and adaptability for electrolysis and general galvanization, requiring no renewal nor attention in from two to five years,

the latter depending only on the amount of use.

Note :^This battery is not suitable for Galvano Cautery nor Incandescent Light purposes.

LAW TELEPHONE CO., Sole Manufacturers, 112 LIBERTY ST., NEW YORK.

Qei^ieua |\| 09 -/TlaiJ luetic; U/atef; Co.

( XjX3VEX a? 3e: z>.

)

Containing Paillard's

Patent Non-Magnetic

Compensation Balance

and Hair Spring, which

are absolutely exempt

from magnetism and will

not rust or corrode.

f

f\s\ your Jeu/eler

for t\)efT[.

Every watch is a fine

timekeeper and accurate-

ly adjusted to tempera-

ture. As these non-mag-

netic qualities are in the

WORKS, they require no

shield or other protection.

'^BD B' Sepd for QatalO(^u(^.

lYT & IT© Broa^d^Kray, ITeizr Yorls:.

•^luj'
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POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS OF

^team and [|ydraulic |||acbinerg.

Complete Steam Plants for Electric
Light and Power.

Western Agents for Arming1:on & Sims' Eng-ines, Steel Tubular
Boilers, Jarvis' Patent Furnace, National Rocking and Sheffield Grates*
Lowe Feed Water Heater, Blake Pumps, Korting Injector, Jenkins' Bros.
Valves, Etc. Also, Brick and Pipe Work, and Belting.

SEND FOR LATEST CATALOGUE.

707 and 709 MARKET STREET, ST. LOUIS.
BRANCH, 521 DELAWARE ST., KANSAS CITY.

j^ol/T)^5, Bootl; 9 ji^ydei)^,

25 PARK PLACE, HEW YORK.
-MANTTFACTTJEEKS OF—

Bare and Insulated |l|ire,
Underwriters' Copper Electric Light Line Wire, handsomely finished,

highest conductivity. Copper Magnet Wire, Flexible Silk and
Worsted Cords, for Incandescent Lighting. Lead Covered
Copper Wire, for inside use. Round and Flat Copper

Bars, for station work. Insulated Iron Pressure
Wire, Patented Barbed Copper Lighting

Protector Wire.

-SOLE AGENTS FOR-

The Forest City Carbon |1|nfg. Co., Cleveland, Ohio.

Western Agency, 185 & 187 Dearborn St., Chicago.

/lldmipods

ACTUAL SIZE OF LAMP LAMPS 65 to lOO V. I 6 C. P.

I9(;a9desee9t.

We do not manufacture Dynamos or deal
in them, nor do we erect or maintain any
electric plants whatever. Our business is

solely the manufacture of LAIVIPS for Lumi-
noids) with our own Fittings, under our own
patents and devices for any system or pur-
pose of any voltage, size or candle power (on
hand or made to order). We solicit the pat-
ronage of Electric Light Co.'sand large users.

CORRESPONDENCE REQUESTED.
CATALOGUES ON APPLICATION,

VITRITE & LUMINOID CO., 182 Fulton St.. New York.

Electric
/Ippupgators,

Bells, Batteri^5,

Pd5l7 Butt095.

House Goods.
A Large Assortment,

Thoroughly Well Made.

The Electrical Supply Co.,
FACTORIES:

Ansonia, Conn.

171 Randolph Street, CHICAGO.
17 Day Street, NEW YORK.
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ilSQUE iEfLANOiE lATTERY.

avL'cL 'Qiia'i'a'ni/ee it.

*^D(^e 'us-t^^ ^e'b-C-aoe, 'Uii.it'Pi'aut c^a't'O'e, aTLnj 'LaYaud- cu'b. ojisAig^ ^ait&-

ta mijie d-atiA-Bacta'i'u A-e'tutce ais-itmYi/ Yitio,© naai/itn6- po-m tn^e date up

iti 'vrL'a-yiyiil'actu'i'e, i£ t^e -cuja- Gl-'B 'I'etu'fyiecl ta uA- dauTicl atvcl ow-Pi-a^e.

Western Electric Company,
CHICAGO-NEW YORK—ANTWERP-LONDON.

The Eddy Electric Manufacturing Co.

/^utomatie ^leetrie /r\otor5:MANUFACTURERS OF (MATHER PATENTS.)

In all sizes from yi H. P. upwards. The efficiency of these Motors is over 92 per cent. They require no rheostat, are perfect
in regulation, simple in construction, and thoroughly and substantially built. Also manufacturers of

THE MATHER DYNAMO ELECTRIC MACHINE,
FOR ELECTRO-PLATING, ELECTROTYPING, COPPER REFINING, ETC.

These Machines cannot reverse, use no water, do not spark, and are noiseless. Satisfaction Guaranteed.

The Eddy Electric Manufacturing Co., Hartford, Conn.

poi9t5.

Economy of Power.

Durability of Lamps.

No Discoloration of

Globes.

Precision of measur-

ing Instruments.

Greater Simplicity.

Less wire per lamp.

IN SHORT,

the most for the

least money.

The United States Electric Lighting Co,

At what voltagi ere the lamps burned'

Chicago, Hay 20th, /O'cf/

F. Conklin, Hngr,

Grand Opera Hours,
Minneapolis, Hion.

Dear Sir,
Tour telegram of the 19Ch is received, reffJing

liows,
"C, C, Warren,

216 LaSajle St, Chicago,
"We started "big and little dynamo on one engine- had nine
hondred and sixty lights- -woried magnificently- run entire
evening- We are much pleased,"

J, P. Conklin. •

1 are very nuch gratified at the receipt of the telegram
and thanJi you heartily for it,

you will greatly oblige m© by answering the foUowinfi ques-
tions.

Yours truly.

(luesiions,

1 understand the above telegrato refers
to the two Dynamos put in your engine
room by the VJ. S. Electric Lighting Co.
es follo-s,- 0ns 300 light and one 500
light Dynamo- and are used for lifting
the stores end offices in the Syndicate
Block- and is additional to the 600
light plant previously insralled ty th©
U, S, Co. for lighting the Grand Opera
House; all th© dynamos being located lo
the Syndicate Block engine room, and
driven by t«o New York Safety 12 x 12-
75 H. P. Engines, One engine driving the
two 300 lighters for the Opera House, and
One engine driving the 500 and 300 light
dynaiDOB for Syndicate Block.

Is this correct?

^

I understand that you contracted *ith the
edisoo United Mfg. Co, of New York for a

300 light dynamo with wiring for .the

Syndicate Block; their proposal for wiring
was on basis of J12. losg

.
in electrical

pressure, and the dynamo to yield 8-16
candle power £dlson lamps per horse power,
when plant was finished, wiring was found so
unsatisfactory, and a grsat loss in electrical
pressure instead of 'Jip l9?&' t and that you
Were induced to maJe contract with the
Edison Co, wholly on account of the low
price they offered their apparatus as coB)-

pared with the 0, s. Go's, proposal.
Is the above correct?

When indicating the engines driving the
Edison Dynamo, how many lights were being burned'

^at amount of power was required
the <^4^3- lights?

After obtaining the above daf* concerning
the Edison apparatus, and ascenalcing that their
guarantees fell so far short of being
fulfilled, di d you reject the Edison plant
and substitute it by a U. S. 300 light plant?
And shortly afterward increase further by putting
in 500 more lights m the Bloct, and a U, 5. Co's.
500 light dynamo additional? to which the
telegram quoted in letter refers?

j£^^

The above letter

Block, Minneapolis,

When Indicating the Opera House plant of
500 U. S, lamps, I understand there were 600
lamps being burned; and indications were made
at same time the Edison plant was indicated.
Please state what amount of power was required
for the 600 U, S. Lamps operated by the two 300
light dynamos, and driven by the H, t. Safety
12 X 12 Engine,

2^..

S^^

cT^i M/O

cfd M^

What ste'am pressure at boilere was
employed when operating the plant as per
above leleeram''

explains fully the DISPLACING of the Edison System by the UNITED STATES SYSTEM in the Syndicate

Minn., and gives data regarding tests made of the two systems. Address

:

C. C. WARREN, Manager Western Department, 216 La Salle St., Chicago.
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The Card Electric Motor.

These motors have lately been placed upon
the market by the Geo. F. Card Manufacturing
company, of Cincinnati, Ohio. They are intended

for arc and incandescent circuits, the motors of

type B shown by Fig. i, being for incandescent

circuits, and the motor of type C shown by Fig.

2, on the succeeding page, for arc circuits.

The armatures are of the Gramme type, with

interchangeable parts fitted with the greatest

mechanical accuracy. The shafts are of tool

steel and run in bearings of phosphor bronze.

All the construction has been made without the

use of solder.

The ring armature invests the attraction of the

field with great coercitive power, the effect being

proportionate to the distance from the circumfer-

ence of the ring to the a.\is of rotation. The ring

armature has, as might be expected, the steady

motion and driving force of a fly wheel. In the

matter of ventilation, the advantages of the

ring form must be apparent Any heat due
to a temporary excess of current is dissi-

pated, and the danger of injurious heating

of the coils is greatly reduced. There is

no dead center in these motors. Each ar-

mature is perfectly balanced before it is put

into the machine, and can be run at the

highest speed without noise or vibration.

The wiring is held in place by a strong

band, which prevents its yielding to centri-

fugal force. All parts of the armature are

accessible, and it can, by means of a screw
driver, be taken apart, if necessity should
require.

The commutator is of novel design, the

sections being removable. By loosening

the screws shown in the cut. Fig. 3, on the

following page, the sections can be taken

out without disturbing a wire and reversed

in a few minutes, so as to get the greatest

possible wear out of the metal. If worn
out on both sides, so as no longer to be of

service, new sections can, after the same
fashion, be easily substituted.

The constant potential motor of type B si
is wound for a 21^ ampere current. It is ffij

the same size and construction as type A,
with an added arm to increase the winding
upon the field. The field and armature are

in series. It measures 6x7^ inches by
5 inches in height, and weighs, without
base, 9 pounds.
When placed on an incandescent light cir-

cuit a resistance has to be introduced. This is due
to the impracticable conditions of winding upon
a small motor the amount of wire that is required
to sufficiently reduce the current. The resistance

is made up of incandescent lamps of lower vol-

tage than the dynamo from which the current
is obtained. The lamps can be turned out singlv,

or the current thrown off from the motor with-

out disturbing the lamps. A reflector enables
one to utilize the light from the lamps, which run
almost up to full candle power.
The lamps being in parallel to each other, the

resistance is increased by turning them out of

circuit, and the speed of the motor can thus be
reduced at will. By using a larger number of

lamps, of the same voltage as the dynamo, an in-

creased number of variations in the speed can be
effected.

The constant current motor of type C, is

wound for a 5 ampere current. The field and
armature are connected in series, and the motor
will with that current attain a speed of 4,000 to

5,000 revolutions per minute. It measures 6x6

inches by 5 inches in height, and weighs, without

base, 8}4 pounds.
A shunt is used on the arc light circuits. This

device made of carbons, avoids the incongruity

of turning a current of 10 amperes, with enor-

mous e. m. f. through the necessarily small

brushes and commutator sections of a small

motor. In the shunt the carbons are of a size

sufficient for the current to pass through them
without injury. The shunt also serves as a

convenient means of regulating the speed, five

variations being in this way provided for. A
switch closes the circuit when the motor is not in

use, no resistance being then interposed.

The Electric Light for a Fire Department.
Professor J. P. Barrett, city electrician of

Chicago, has devised and has now under way what
promises to be a very useful adjunct to the fire

department. It is nothing more nor less than an

Fig I.

—

Motor for Incandescent Circuits.

electric light to be carried in a wagon and to be

used for illuminating the fronts of huge build

ings or dark alleys or streets. The apparatus

consists of a number of cells of storage battery,

which will furnish current for an arc light of

about 1,200 candle power, or a large incandes-

cent lamp. In either case the light will be placed

in a focusing lamp like a locomotive head-light,

which will be so arranged that it can be revolved

to the right or left, so as to throw the light where
desired. The cells will weigh, it is calculated,

in the neighborhood of 300 pounds, and the

whole apparatus will not be too heavy for a

single horse to draw with ease. The wagon will

be provided with light springs, so as to reduce

the motion of the liquid in the cells, caused by

the jolting, to a minimum, and the cells them-

selves will be made deeper than those ordinarily

in use, to prevent the liquid from being splashed

over the sides. If this portable electric light

apparatus proves as useful as it promises. Profes-

sor Barrett, avers that every battallion in Chica-

go will be provided with one.

Magnetism in Watches. 1

By C. C. Haskins.

The restless march of progress carries with it,

either as a part of itself or as camp followers, the

entire world of art, of science, of invention.

Advancing civilization heralds a new born neces-

sity—progress clamors for an invention to satisfy

the hunger and clothe the form of the whimper-
ing babe. Twenty-five years ago men would
have thought it indicative of imbecility to have
ridden in a street car. The lakes were good
enough for any traveler, and in the days of those

side-wheeled, floating, passenger palaces that

transported, fed, and slept emigrants enough on
a single trip to people a Dakota village, the

world was satisfied to move at a much slower

pace than now. Strap rails and longitudinal

sleepers bore trains that could hardly keep ahead
of the farmers' yelping dogs that followed them,

and a single track was sufficient for all the needs

of the traffic along roads where, to-day,

there are double and quadruple tracks, and
the vibrations arising from the passage of

one train hardly subside before the echoes

are again awakened and another monster
engine hastens on in the wake of its pre-

decessor.

In those old days there was not the ne-

cessity, as to-day, of an accurate time-piece

in the pocket of the conductor or the man
at the throttle. One passenger and one
freight each way was, in many instances, all

that was required of the road, and there

was almost no end of roads where two engi-

neers and two "strikers," as they were
called, comprised the total entry on the pay
sheet, under the heading of " engine ser-

vice."

Along about the middle of the road

somewhere there was a meeting point for

the two trains; but there was no telegraph,

and there was no necessity for a dispatcher.

The trains met at that point, or they

flagged, and that was all there was of it.

The passengers all knew the train men, and
seemed as a rule to enjoy any little delay

there might be, especially if the side track

was near a berry patch.

As a contrast to the present way of

handling that sort of thing, let me give you

the results of an invention by the chief

engineer of a road which I think first came
here from the east, and which is to-day one

of the busiest of thoroughfares in the chain

of roads from ocean to ocean. Business had so in-

creased that it became necessary that some means

of better accommodating the traffic should be in-

vented. The invention came, and a copy of the

time-card, which was the result of that invention,

would be a curiosity to-day. The time of train

number i was given as it now is. As long as that

train kept on time it was run by that column; but

when it fell a certain number of minutes behind

it was run upon a second time-column called

"first delayed" time, and a "second delayed"

time filled the third column of the " table," as it

was called. When this third right was lost, the

balance of the trip was made in the wake of a

brave boy, who carried the red flag of distress,

and had no rights that even a ditching train was

bound to respect.

I once heard a construction train conductor

claim to the superintendent that his bull's-eye

watch was correct because he set it by the min-

ister's time. It was Monday morning, and having

1 Prepared for tbe Brotherhood of Locomotive Eoghieers ia

twenty-fourth annual convention at Chicago, October 19-31, 1837.
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tired of the long sermon, he had played with his

watch in church the day before and corrected it

by the clock over the pulpit.

Times, men, methods, all have changed. A
minute to-day is worth in value what several were

in the olden days. That kind of time, that sort

of watch, that order of con'ductor will hardly fill

Fig. 3.

—

Removable Com.mutator.

the needs of to-day; and more than that, it is

fast becoming acknowledged that no ordiiiary

pocket time-piece can be thoroughly depended
upon under all circumstances. When every town
from New York to San Francisco had its own
individual time the variation of a watch was
scarcely noticed as it is to-day, when, to prove
your watch is right it must be at "standard," or

at least an hour away from it. Engineers and
conductors know the failings of watches, but the

causes which lead to the wild movements of these

at times belong to a study which is out of the

direct line of railroad education. It is magnet-
ism—that peculiar property which enables iron,

steel, and some other metals in a lesser degree,

to attract pieces of iron Or steel when brought
near them. The earth is one huge magnet with

a north and a south pole. We find by investiga-

tion that nearly all the iron and steel about us is

more or less affected—has more or less magnet-
ism resident in it. Pure, soft iron retains but a

very minute quantity of magnetism, but steel,

especially when high tempered, is capable of re-

taining a much greater quantity of magnetic
power. Now the distance which this power is

capable of m.aking itself felt is astonishing, and
is, so far as we can judge, illimitable. We know
that the earth's magnetism is felt from the equa-
tor in either direction to the poles, and unfortu-

nately that is as far as we can conveniently
measure its striking distance. It is proportioned
to its strength.

The ordinary magnetic compass needle, as you
all know, in its normal condition lies in a general
north and south position. One end of this needle

is of north polarity, and the other of south polar-

ity. The end of the needle usually called the
north end is in reality the south, or north-seeking
end of the needle. When two magnets are
brought near each other and permitted free

motion, the poles which are of similar names re-

pel, while those of dissimilar names, or polarities,

attract. North and north, or south and south,

repel; but north and south attract. Magnetism
has no weight. The earth's magnetism is simply
directive. The most carefully conducted experi-

ments fail to show that a vertical thread sustain-

ing a horizontal magnet is drawn in the least

from its perpendicular. There is, however, a
peculiarity pertaining to a magnetic needle which
is worth mention, and corroborates the theory
that the earth's magnetism is the power which
holds the needle in its north and south position.

If before a needle is magnetized it is accurately

balanced, it will rest perfectly level; now no
sooner is it made a magnet than the end pointing
to the north assumes a lower level than the
opposite end, as if itwere heavier. This is called

the ''dip" or "inclination," and is due to the
fact that owing to the rotundity of the earth a
direct line from Chicago to the north pole would
necessarily point a little downward.
You see from this compass action that it is not

necessary there should be contact to produce
rnagnetic effect. The statement may appear

startling, but I am greatly inclined to the belief

that the majority of the watches in the country

are to a greater or less degree magnetized. How
can I assume and seem so positive of this you
may ask. One thing is certain. You may test

the statement. I have told you that the opposite

poles of two magnets attract while similar poles

repel. Every ordinary magnet has a

north and a south pole. No matter if

no larger than a chip of iron cut off by
a dead smooth file, it has polarity. We
only need a freely moving magnet to

determine the fact. If your watch laid

on the table alongside a delicate com-
pass moves the needle either to the

right ur left, and as the watch is turned

horizontally, if it reverses its action on
the needle, there is magnetism in the

watch.

. You can not depend upon the action

of your watch when that magnetism is

there. Have none of you ever known
a case where a good watch did excel-

lent service while the owner was well,

and refused after he had been sick

awhile to keep as good time as before ?

I knew such a one, and the baby
hadn't tried to clean the watch either.

During an illness of some weeks the

watch was hung always in one spot,

and in one position, and it became so thoroughly
magnetized that when it was again worn it lost

time so that it was finally sold. But its owner
never knew what ailed it. Remaining in one
position twenty-four hours a day for several

weeks, magnetism had crept into the spring, or

the balance, the screws, or the case spring, or

something. Perhaps all these parts, for these

are all steel, had become permanent magnets,
and its conduct was such that its owner never
dared depend upon it afterwards.

This effect of magnets, or of magnetic attrac-

tion and repulsion, is far more universal than
most of us are aware . If you take a small,

cheap compass, and hold it down to the rail you
are daily running over, or a street-car rail for

that matter, the needle will swing round so as to

point to the rail. Now move it along the
rail. If this lies in a north and south
direction you will find that one end of

the needle will be attracted by the north
end of the rail, while the opposite end
will attract the other end of the needle.

If your rail lies in an east and west
position, you will find your north and
south polarity lie crosswise of the rail,

and you will make your needle reverse

by changing sides instead of ends.
Try an iron bridge

;
you will find that

there is polarity there. Your locomotive
that you thought you were pretty well

acquainted with, has a little trick that

you had never thought of. Some parts
of it you will find magnetic, and you may
possibly find, by careful examination,
that when it is blowing off steam there is

considerable electricity evolved at the
safety valve.

Try the stovepipe in the round house
or the shop

; pass your little compass up
the stovepipe and see how it acts. At
every joint you will find a change of

polarity, probably. You will find- it in

the line shafting, and in the anvil of the
blacksmith's shop, in the vise and in the
files. You will find it almost everywhere.
How did it get there, when there has

been no contact with anything magnetic ?

How is the needle held in its normal
position ? The earth's magnetism does
much of it, but not all. And here comes
in play a comparatively recent discovery,

which has probably done more than any-
thing else to bring this matter to the
surface, to aid in explaining the pheno-
mena, and thus suggesting some remedy
for this chronic insanity in time-pieces.

Electricity, and magnetism, and heat, and
light, are convertible and re-convertible. Where
one is, the other may be made manifest.
We shovel coal into the furnace and heat

is developed. The energy set free is shown in

the pressure of the steam. Admitted to the cyl-
inder, this moves the piston, drives the pulley,
runs the dynamo, generates current, by changing

magnetism into electricity, and this last shows
itself at the lamp as heat and light.

This same current, if we choose, we may carry

to a motor,re- convert it into magnetism, and run

the motor to turn a lathe, or a planer, or a pump,
or a saw.

Now, if we are at any time, or in any place,

free from the deleterious influences of these

forces — deleterious to our watches— it must be
in some place and at some hour where and when
we are seldom seen.

When I tell you that as a rule every steef screw
at the watch-maker's shop, lying in a drawer in

the original package, is a magnet— when every

hair-spring with the original wrapper still pro-

tecting it, is a magnet— that if you take a pack-

age of cambric needles home from the dry-goods
house, and drop one lightly on the water so that

it will float, it will point north and south, unless

it has become polarized crosswise— and the little

hair-spring will do the same thing, how can you
expect that your watch can escape the general

result ? When I tell you that every electric light

current is surrounded by magnetic whirls, that it

is in fact a magnet, that a wire carrying current

will show its magnetic power by attracting parti-

cles of iron— how will you protect those parts

of your watch which are thus constantly threat-

ened ?

But you may say, my watch doesn't play me
false, I keep too good a watch on it. True. It

is necessary. If there is any one thing a man
kncrws, it is what time it is.

There is an old saying that every heart has its

own troubles— so has every watch owner. I

presume there are no such engineers nowadays,
but I have known engine and train men in former
times, who daily compared watches with the clock

in the "old man's" office, and swore they were
right with it; but they often lingered in the hall

outside the door just about long enough to set a

minute hand, before going down stairs.

It is sometimes quite amusing to start the ques-

tion of time in a crowd. Usually there are as

many different reports as there are watches, and
every owner is dead sure his is the right time.

That sort of time answers very well for a crowd

Fig. 2.

—

Motor for Arc Circuits.

on a street corner, or the people who wait to see

the train go by a village station ; but for the man
in the blouse, whose hand is on the throttle lever,

something more reliable is necessary. His

responsibility is one of too proud a nature, too

serious a character, for trifling or uncertainty.

To return. Having shown pretty clearly, as

it seems to me, that watches do become mag-
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netic, a word or two of how this affects the rat-

ing of their movements. You all know the ad-

vantage which a direct application of power has

over an indirect one. In the daily walk of life

your magnetic watch clianges position relative

to the magnetic attraction of the earth—what
we call the ' lines of force "—many times a min-

ute. The balance-wheel, when your engine is

running in a given direction, is playing m the

plane of these rays of magnetism. You strike a

curve, right or left, and your balance-wheel cuts

these lines of force, these magnetic rays, at an
angle. Another curve and another— railroads

are never perfectly straight e.'ccept on maps

—

and at each successive change a different angle,

and consequently a different strength, is e.xerted

by these lines of force. Sometimes they may
increase the sweep of the bal.ince in one direc

tion, but taken as a whole they retard it. Their
action is the equivalent of a drag on tlie wheel,

a friction -a brake if yon please—to slow up its

action. Now, a watch so affected on an engine
is surrounded by metal for which a magnet has a

decided attraction, and a large part of the iron of

the locomotive, save where heat destroys
it, is magnetic. Can it be otherwise than that an
engineer's or a fireman's watch should be more
'or less affected ?

A Ri!:rE.\TiNG Bell.

Another fact relative to the readiness with
which iron or steel may become affected you may
be interested in, and you may very easily prove
or disprove this by e.xperiment. If you will

hold a bar of iron in a north and south line, and
strike the end smartly with a hammer, you will

find you have made a magnet of it. Now if you
reverse it, and strike its other end, you will have
changed its polarity. That which was its north
end is now its south extremity. Striking the bar
jars the molecules of the metal and permits of
their more readily grouping or arranging them-
selves in magnetic form, or of accepting and re-

taining the ma:;netic condition, and these jars
and blows are always present in your work. Fric-
tion, too, and other causes, may produce the
same results.

The question naturally arises. What can be
done to remedy this evil? Prevention is better
than cure, the doctors tell us, and if there could
be some way discovered by which this watch
blight could be prevented from getting in,

there would be no need of devising ways and
means by which to get it out.

This question, " How can I bar magnetism
out of the balance and spring of the watch ?

"

presented itself very forcibly to C. A. Paillard,
an adjuster of watches residing in Geneva,
•Switzerland, who originally conceived the idea of
leaving out that part of the watch which was
so constantly causing trouble, and substituting

something which would do its proper work with-
out interfering with its regular duties. At first

thought it does not seem that this should be
e.Ktremely difficult of accomplishment; but when
we stop to consider that ordinary watches beat
five times per second, three hundred times per
minute, eighteen thousand times per hour, and
four hundred and thirty-two thousand linies per
day, without stops, and that an error of the one-
thousandth part of each of these vibrations
would amount to about ninety seconds in

twenty. four hours, it really begins to appear
something of a task to compass all the needs of
the little balance and its delicate partner, the
threadlike coil, that is in such constant motion,
back and forth, during minutes, days, weeks,
years, with such patient, plodding regularity.

What are the necessary qualifications in the sub-
stitute metal? It must be nonmagnetic. It

must be of a non-o.xidable character, and must
not rust. It must be as permanently elastic as

steel. It must be capable of adjustment for heat
and cold.

Mr. Paillard for a long period was to all ap-
pearances battling with fate, as no simple metal
possessed all these necessary qualifications. Me-
tals possessing one necessary peculiarity were
lacking in one or more equally important par-
ticulars, and it was not until that patient experi-
menter had hit upon his present alloy that per-

fect success crowned his hopes and endeavors.
Mr. Paillard informs us that not until he had ex-
perimented for some fourteen years did he arrive

at a satisfactory substitute for tlie metals ordi-

narily used for balances and springs.

The most satisfactory result was at last

reached. Mr. Paillard produced an alloy of pal-

ladium, which fully met all requirements. Pal-

ladium is a metal only known since 1803, when
it was discovered by Wollaston. It weighs a
trifle more than half as much as gold—the alloy

having a specific gravity of 8.5 while that of

steel is 7.7.

In the formation of the balance Mr. Paillard

accomplished the compensation by the use of

two different alloys of palladium haying unlike
co-efficients of expansion. This enabled him to

more thoroughly unite the two portions of the
balance, as a weld is far more perfect between
sections of the same metal than between those
of dissimilar metals.

The claims of Mr. Paillard seem well authenti-

cated, and are endorsed by competent authority,

such, for instance, as a gold medal and favorable
report of the jury at the National Exhibition of

Watch-making at Besanfon, France; Haswell,
the sea chronometer constructor of London

;

Leroy, chronometer maker for the French navy,
Paris; and Kullberg, of London. American
scientists are also found among the endorseis,
prominently among them, Thos. A. Edison,
Professor Elihu Thompson, Lieut. F. W. Toppan,
U. S. N., Professors Osborn, Loomis, and many
others.

Watches embracing these inventions are manu-
factured and handled exclusively by the Geneva
Non-Magnetic Watch company, of New York,
and are so thoroughly devoid of magnetic affinity

that they may be placed on the strongest elec-

tria-light dynamo without in the least affecting

their rate of movement.
The future endorsing the past, Mr. Paillard

will certainly have conferred upon the railroad

fraternity, as well as the rest of mankind, a great

and priceless boon.

A Repeating Bell,

As its name implies this bell automatically re-

transmits or repeats its signal. The accompany-
ing cut clearly shows its construction. The bell

is the invention of H. B. Cox, a Cincinnati elec-

trician, several of whose inventions have been
illustrated in these columns. The object of this

invention is to supply a bell which will, without

the use of additional batteries, repeat the signal

to a more distant tell or back to a bell located at

the signaling station.

For electric bell work this is a valuable ad-

dition and will be appreciated, especially in its

application as a bell repeating its signal back to

the signaling station.

With the ordinary push button battery and
bell arrangement, the person pushing the but-

ton must take it for granted that the line is in

working order and that the bell has sounded.
This uncertainty may be overcome by placing at

the distant station a repeating bell and near
the push button an ordinary electric bell. Then
when the button is pushed there is no un-
certainty regarding the condition of the line

or as to whether the distant bell is ringing, as the
bell near the push button will ring and continue
to do so just as long as the distant bell rings.

When one circuit is closed the other is open and
%iice versa, the push button being the circuit-

closer for the repeating or distant bell circait

and that bell acting as circuit-closer for the cir-

cuit in which is the small bell placed by the but-
ton. Only one battery is used to operate both
bells.

The Electric Light and Telephone Under
Water.

A novel application of electricity is shown in

CasseU's Family Mai;aziiie. The illustration in

connection is self-explanatory. A diver's helmet
is provided with an incandescent lamp of fifty

candle power and a telephone is also fixed to the
inside of the helmet which enables the diver to

communicate with his assistants. A modification
of this helmet has been devised for the use of

men entering gas holders, or for distillery men
and firemen. The heavy gear is dispersed with,

and replaced by a mouth piece and eye-guird.
The mouthpiece has a valve and tube by which
the exhaled air is liberated and the pure air ad-
mitted for inhalation. The muscular power of

the wearer is sufficient to draw the fresh air

through the tube, and no pump is required. Of
course the outer end of the tube is in a pure
atmosphere.

Electro-Plating Flowers.

A French company has developed a process

for electro-plating delicate organic bodies such as

flowers and insects. It consists in the employ-
ment of an albuminous liquid, with which the

different substances in question are treated to

prepare them for metallization. This liquid may
be thus obtained ; A quantity of snails or slugs

are first washed in ordinary water to free them
from all earthy or calcareous matter. They are

then placed in a vessel containing distilled water,

and are left here sufficient time to give off their

albuminous matter. The albumen thus obtained

is filtered and boiled about an hour. After the

boiling is added a quantity of distilled water, suf-

ficient to replace that lost by boiling, and about
three per cent, of nitrate of silver. This liquid is

then placed in bottles, hermetically closed, and
kept in the dark. It will thus keep without any
alteration. To use this liquid for the preparation

of the objects, about thirty grammes of it is dis-

solved in about 100 grammes of distilled water.

In this solution the objects are submerged for a

few moments ; they are then placed in a bath

consisting of distilled water with about 20 per

cent, of nitrate of silver in solution, and afterward

submitted to the action of sulphuretted hydrogen
gas, to reduce the nitrate of silver adhering to the

albumen covered surface of the object. Thus
treated, all organic matter is rendered fit to receive

a galvanic deposit, and the galvanic products ob-

tained by this process are far superior in fineness

and neatness to those obtained by any other known
process. Even the finest and most minute fibers

and veins, the smallest unevenness of surface, and
hairs scarcely visible to the naked eye are clearly

discernible, and come out with great neatness,

the metallic deposit being of perfectly uniform

thickness and adherence.
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Tachometers and Tachographs.

By F. B. Badt.

It is often of great importance to know exactly

the number of rotations of an engine or a djmamo
in a given time, as, for instance, wlien calculating

the horse power of an engine or the efficiency of

dynamos or lanips. Complaints are often made
by the buyers of electric light plants that the

electric lights do not give satisfaction; that they

burn unsteadily or that the incandescent lamps

IJG

are short-lived. Ninety-nine per cent, of these

complaints have their origin in unsatisfactory

motive powers where insufficient or no investiga-

tions at all were made to ascertain the variations

in speed of the motive power. The usual way
of ascertaining the speed of machinery is by the

use of a watch with a second hand and by a

speed indicator, the spindle of which receives its

motion by being pressed into the center hole in

the end of the revolving shaft. Usually the

revolutions are thus counted for a minute. The
results of this kind of measurements are more or

less unsatisfactory from the following causes :

First, Fault in timing. It is very difficult to

start and stop the indicator exactly at the begin-

ning or the end of a minute.

Secondly, Slipping of the point of the indica-

tor in the shaft.

Thirdly, The speed of the revolving shaft may
vary several times within a minute. Repeated

measurements may give about the same result and
still the motion may not be uniform.

Fourthly, 'I'he speed within fractions of a min-

ute can not be measured with any accuracy at

all.

The exact number of rotations in a given

time can only be determined by special sensitive

apparatus constructed for the purpose. These
instruments are called tachometers, when they

simply indicate the number of rotations, and
tachographs when they indicate and record the

variations of speed in a similar way as the varia-

tions in pressure of steam boilers are recorded on
bands of paper by the Edson or other self-record-

ing steam gauges.

Tachometers are made either for portable or

for stationary use. When portable they are pro-

vided with a three-cornered steel spindle which
is pressed against the rotating shaft ; when sta-

1 n^ 4

tionary they are connected to the shaft by means
of a small belt, or better by means of toothed
wheels. They indicate at all times on the dial

the exact speed. Any variations of speed in the
smallest fraction of a second can be easily detect-
ed and the slipping of a belt will show at once.
There are two classes of tachometers; one which

employs the principle of centrifugal force and the

other which uses magnetic and electric forces. To
the first class belong the tachometers of Buss.Som-

bart & Co. Magdeburg and Jacquemier, Paris.

There is also an instrument made on this princi-

ple by N. P. Bowsher of South Bend, Ind., which

is largely used in mills especially on water power.

Its indications are sufficiently correct for such

purposes. To the second class belong the instru-

ments of Mariel Deprez, Paris, and Dr. Th. Horn,
Leipzig. A brief description of the best repre-

sentatives of the two classes is appended :

I. Tachometer and tachograph of Buss, Som-
bart & Co. Magdeburg : —It is possible with this

tachometer to read at any moment the rate of

rotations per minute then going on, from a

pointer moving on a scale. The position of the

pointer is regulated by a spring which acts like a

centrifugal pendulum. The spring is in a cylin-

drical iron case. The tachograph is a tachometer
which records the indications on a continuous

band of paper in the shape of a curve. Clock-

work can unroll the paper tape at a speed of one-

fifth, two-fifths or four-fifths of a minute as may
be desired. The motion of the paper band can

be stopped at any instant without stopping the

indications The readings can be taken very

easily. The instrument is compact and strong

and can not be interfered with by vibrations or

shocks. The whole is inclosed to keep out dust

and moisture. The few bearings which need oil

can be lubricated from the outside.

Figs. I and 2 show views of the tachograph
front and back.

The tachometer is constructed like the tacho-

graph, e.xcept that it has no recording appa-
ratus. For larger electric light installations and
for electrical experts, this instrument will be
found of great value.

2. Tachometer and tachograph of Dr. Th.
Horn, Leipzig :—Fig. 3 shows the inside of the

tachometer. This instrument is based upon
Arago's experiment. A magnetic needle suspen-
ded over a copper disk, revolving on a vertical

axis is deflected in the sense of the rotation.

The velocity per minute will be in a certain ratio

to the deflection of the needle. To make this

device a practical speed indicator the weak earth

magnetism is replaced by the field of a strong
steel magnet, the needle by an old fashioned
Siemens I armature of soft iron which can re-

volve between the poles of the magnets. The
copper disk is replaced by a strong copper capsule
which rotates between the poles of the magnet
and around the armature. The Foucault currents
in the copper capsules will be proportional to the
velocity of rotation and the intensity of the field.

And since the magnetic moments with which the
armature is drawn back to its normal position
are nearly proportional to the angles of deflec-

tion— at least from zero up to about 40 degrees

—

the deflections of the needle will be proportional
to the speed.

Dr. Horn claims that small variations in the
intensity of the magnetic field will not influence
the indications of the instrument. He reasons
thus : Suppose the magnet is composed of two
laminse. In taking away one, we not only reduce
the intensity of the magnetic field, but also the
induced poles of the armature to one-half. As

the attraction of the opposite poles of the mag-
nets and armature is proportional to the product
of their strength, the magnetic moments with

which the armature is drawn back to its normal
position are only one-quarter of their former
value. The strength of the Foucault currents in

the capsules are also reduced to one-half, as is the

magnetic field. The product of both is the de-

flecting force of the rotating capsule, which, of

course,is J^ X /4 = J^i
. These forces therefore keep

Fig. 2.

up their equilibrium without regard to the strength

of the magnetic field. Dr. Horn has verified this

theory by experiments. The calibration of these

instruments is empirical. Figs. 4 and 5 repre-

sent Dr. Horn's tachograph. The paper band
has a vertical red line which corresponds with

the normal speed. The variations upward to 25

per cent, both ways are marked in the shape of a

curve to the right or left of the red line. The
movement of the tape is effected by gearing from
the shaft, not by clockwork.

Diagram for Electric Wiring.

E. E. Stark, of Clevelard, O., has devised,

copyrighted and published a diagram designed

to indicate the size of wire appropriate to any
given length of circuit, size of current and volt-

loss. It shows a set of parabolic curves, all

starting from a common source, each one giving

the curve of variation for specified distances and
volt-lo.ss. It has an upright scale marking thou-

sandths of an inch up to half an inch, with hori-

zontal parallel lines issuing from it and cutting

the curves. It has another horizontal scale of

amperes, with upright parallel lines also cutting

the curves and the lines from the inch scale, all

so adjusted that the point where the line from
the ampere scale cuts the curve appropriate to

the length of circuit and volt-loss, also gives the

indicator from the wire gauge for the right size

of wire for the given case.

A Subway in Wlinneapolis,

The Minneapolis city council has recently

granted to the National Subway company a fran-

chise to build the Dorsett conduit in that city.

The life of the franchise is fixed at thirty years.

Fig. 5.

A local company will be organized at once, and

will become possessed of the franchise granted

the National company, and the patents belonging

to that company. The National Subway com-

pany will do the construction work which in-

volves about ten miles of the system and will be-

gin operations early in the spring.
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The Elemsnts of Electric Lighting.

By Phiup ArKixsox, Ph.D.

Number XVI.

The Hochhausen Dvnamo, continued.—
The apparatus for current regulation is shown
in Fig. 47, which is a front sectional view of the

dynamo. At the right is shown a small motor,

to which is attached gearing connected with the

movable circle which carries the brushes, so that

any movement of the motor, direct or reverse,

changes the position of the brushes on the com-
mutator and varies the magnetic intensity.

The armature of the motor rotates between
two pole pieces, connected with the pole pieces

C, C, of the field magnets by the brackets //, h.

At PV is shown a series of wires, each of

which connects with a separate coil of the field

magnet B, and these are joined at their lower
e.\tremities to a series of insulated contacts 26.

Another series of wires, W'', connected with a

series of similarly placed coils of the field mag-
net, £', is jomed to the interior set of insulated

contacts 25. Contacts 25 and 26 being insulated

from each other, no electric current can pass be-
tween />' and j9' till electric connection is made
between 25 and 26; this is done by two copper
brushes attached to the little plate, fixed on the
outer end of the movable arm, 27, which is at-

tached to the motor, and moved by it. There
are thirteen wires in the series, W, though the
number is not limited, and when 27 closes con-
tact in wire i all the coils of B are in circuit

with all those of B^, and the magnetism of the
field is at the ma.Kinium; but when the motor
moves 27 downwards so as to close the contact
in any other wire, say number 4, as shown in the
cut, the coils at the lower end of B and the up-
per end of £^ are cut out of the circuit, and the
field m.agnetism proportionally reduced. The
brushes are, at the same time, rotated on the
commutator by the gearing, and made to recede
from the line of greatest magnetic intensity, so
that the volume of electric current is reduced
from both causes.

The apparatus for operating the motor is

shown above the wires W, and differs consider-

above the other on the vertical arm of a com-
pound lever; and J? J?' are connected together
by a wire, as shown. The two separate parts of

the compound lever are hinged on separate
brackets, as shown, and the upper part, which
acts as an armature, is hinged at its angle, n, and
has a vertical arm and also a horizontal arm, A/'.

Connected with the inner end of the arm /V is a
spiral spring, not shown, by which it is drawn
down in opposition to the magnetic attraction of

the upper plate B' of magnet B.
When the electric current is at its normal vol-

ume, the magnetic attraction, acting against the

spring, is just sufficient to keep the vertical arm
of the armature in contact with both contact

points; the lower arm being composed of two bars

insulated from each other and a contact point

attached to each. The motor, with its connec-
tions, is placed in the electric circuit, the termi-

nals of which are shown at 5 and 6. Hence,
when the current is at its normal strength, and
both points of the lever are in contact, the cur-

rent from ^ divides at the contact points and
currents flow through the two branches, one
through J? and the other through B' to 6, and
both being of equal potential and encountering
equal resistances, there is no current through the

motor. But if from a reduction of resistance in

the lamp circuit there occurs an increase of cur-

rent in the field magnet coils, and consequently
of magnetic attraction, the armature JV is at-

tracted upwards by B', the vertical arm con-
nected with it moved inwards at its lower ex-

tremity, the upper contact opened while the

lower one remains closed; hence, the current

from 5 flows through the lower contact and di-

vides, one part flowing through ^' to 6, while the

other part flows to Af, motor brush Z, through
the motor to brush £', thence by W and resist-

ance jf- to 6; the armature of the motor rotates,

moving the circuit closer 27, which is attached

to it, downwards, and cutting out a sufficient

number of coils to reduce the current to its nor-

mal volume. This reduction is aided by the

movement of the dynamo brushes, which are, at

the same time, made to recede from the line of

maximum intensity, as already explained.

Fig. 4-.

ably from the apparatus in actual use, while pre-

j

serving its essential features. The wires con-

j

nected with the motor brushes at m, /«=, con-

I

nect above with branch wires leading to two
I equal carbon resistances, B, B', at the right, and

at the left with two contact points placed one'

If from an increase of resistance in the lamp
circuit the current is abnormally decreased, the

magnetic attraction on the armature becomes
reduced, and the armature drawn down by the

retractile force of the spring, this opens the

lower contact, the upper one remaining closed,

and reverses the motor current; the current
from 5 flowing through the upper contact,
dividing as before, one part flowing through B''

to 6, and the other part through m'', motor
brush Z», through the motor to brush Z, thence

Wsi;c'n Etcntrictaii Clu

Fig. 43.

by m and resistance B to 6. The action of the
motor is. consequently, reversed, the circuit closer

27 moved upwards, and thecurrent increased to its

normal volume by this action, aided by the ap-
proach of the dynamo brushes to the line of

maximum intensity.

The amount of current flowing through the
motor depends on the resistances, B, B', and
varies in the same ratio, and, hence, can be in-

creased or diminished to any required extent.

These resistances should be equal, so that the
volume of current passing through the motor in

either direction may be the same. In the im-
proved current regulator 'carbon rods are

used instead of carbon plates, and the lever vi-

brates between the contact points; being out of

contact when current on the motor is not re-

quired. The apparatus is inclosed in two neat

cases attached to the right side of the (Jynamo,
as shown in Fig. 43, Number XV.
The short circuiting switch is an apparatus

for throwing the current ofl: or on the lamp cir-

cuit as required, and will be readily understood
from Fig. 48. Its special object is to prevent
injurious effects from the extra current on open-
ing the circuit. This current, which flows

through the circuit at the moment the connection

is broken, has, as is well known, exceptionally

great energy, and is often the cause of accidents

to the dynamo or attendants. The cut sliows a
dynamo and lamp circuit with contacts Z and /<r,

a forked switch 5, and a short circuit by which
the current can be diverted from the lamp cir-

cuit. When both arms of the switch rest on
contact A' the full current flows through the

lamp circuit, but when both rest on Z the lamp
circuit is cut out, and the dynamo short cir-

cuited through wire 10. But when an arm rests

on each contact, as shown, the current is divided

between the two circuits, contact being made
with the short circuit before it is broken with the

lamp circuit; the switch can then be moved so

that both arms shall rest on contact Z, and the

lamp circuit be cut out without danger from an
excess of current.

At a meeting of the board of managers of the

Chicago Electric club last week, six additional

managers were elected as follows : E. B. Chandler,

Col. Geo. L. Beetle, H. Ward Leonard, F. W.
Cushing, Geo. H. Bliss and S. A. Treat.
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The Chicago Board of Trade will run a ticker

plant of its own, substituting it for its telegraph

plant with which it has been supplying quotation

to the telegraph companies. This is another

move to checkmate the bucket shops, one of whom
tapped the telegraph wire that carried the quota-

tion, in the cellar of the Board of Trade building.

The president of the board admits that it is al-

most impossible to protect quotations from being

stolen a? long as they are transmitted on a tele-

graph wire, but he hopes that when the ticker

plant is put in use the quotations will not be pil-

fered.

The process of electro-plating flowers and in-

sects, described elsewhere, will be read with

interest, and may prove a valuable addition to

the many similar ]irocesses in use. Thirty-five

years ago. when electro- plating for any purpose

was merely in the experimental stage, there was
a verj valuable collection of beetles, in a college

cabinet, obtained from all parts of the world at

great expense, in which decay had just begun
its insidious development; five years ago, only a

small remnant of that splendid collection re-

mained. Now, by one of the numerous electro-

plating processes, such a collection can be
preserved in its beauty and freshness for an
indefinite time.

Strict accuracy is one of the beauties of

science, and in no department of science is this

of greater importance than in electric measure-
ment ; hence the article on tachometers and
tachographs by Professor Badt, which we give in

this issue, will interest our readers, especially as

the writer is a practical electrician, and his opin-

ions are the result of daily piactical observation

and experience in electric lighting.

All instruments of the kind mentioned should,

if possible, be entirely automatic, and the varia-

tions in time which must occur where the results

depend in part on observation by the operator

detract seriously from the value of the instru-

ment and in measurements requiring extreme
accuracy may render such instruments practic-

ally worthless.

The instruments described are controlled

as all instruments for electric measurement
should be, electrically anrl magnetically, and not
in part mechanically ; and hence their indica-

tions are derived from the electric and magnetic
moments resulting from the speed of the

machinery, which is exactly the object to be
attained.

The executive committee of the National Elec-

tric Light association have addressed a circular

letter to the members asking for subscriptions to

a fund to meet the expenses of printing the re-

port of the proceedings of the conventions held

in Detroit, Philadelphia and Boston, and the ex-

penses of presenting the bill to the fiftieth con-

gress providing for the creation by congress of a

commission to revise the present patent laws and

correct existing defects. The approximate

amount for the first purpose is set at §i,ooo and

for the second $1,500. Both the objects are

meritorious and the appeal should receive imme-

diate and ample response.

The patent bill is the outcome of the deliber-

ations of men most intimate with the workings of

the patent office, its defects and its needs. The
measure is as conservative as could be desired.

It is designed simply to set in motion the legal

machinery which will work out a better system

than now prevails. It calls for the appointment

of a commission to revise the laws and the patent

.svstein. Particulariy to men engaged in the

electrical field, at present the most active of any

of the departments of art or science, are the

measures aimed at in this patent bill of vital im-

portance, and those men .should be the ones to

respond promptly and liberally to the call for

funds to assist the committee in presenting the

bill to congress.

A NEW phase is put upon the matter of the

concessions in China, concerning which consider-

able has been published in this journal, by the

interview with Mr. Rae which appears elsewhere.

When the news was first published of the impor.

tant concession made by China to a syndicate of

American capitalists, it was received with some
incredulity, especially when the recoril of the

active agent in the enterprise. Count Mitkiewicz,

was looked into. Columns upon columns of the

daily pre.ss were devoted to his alleged misdeeds

for a number of years. But there was convincing

proof that the concessions had been granted and
their value was self-evident. The next step was
taken by German and English diplomats to

nullify the accomplishments of the Americans.

Then it was announced that the state depart-

ment at Washington, had been quietly investigat-

ing the concessions and, if necessar)-, would use

its influence towai'd.; protecting the Americans
from the detracting influence of disgruntled for-

eign diplomats. It seems that the Americans
are still and are likely to remain in possession

of very valuable concessions.

In the interview reference is made to the out-

look for the employment of telegraph and tele-

phone operat-ors at highly remunerative wages in

China. Mr. Rae's statement, based upon his ex-

perience and observation, is worthy of the con-
sideration of those operators who have been
dazzled by promises of high wages emanating
from a source that can not be recognized.

Professor Barrett's idea of a portable elec-

tric light for use at fires will strike firemen as a

highly commendable one, and they will await its

first trial with interest. To the man who.se ex-

perience with fires calling for the services of a fire

department is limited to the descriptions he
reads in newspapers, the usefulness of the ap-

paratus will not be evident and, in fact, his ex-

tremely limited experience might pronounce the

scheme an unwarranted and useless expenditure
of money. But let that man turn out at mid-
night and run to a fire on some of the streets in

Chicago devoted to warehouses. At best the

streets are but faintly illuminated by gas, and as

he stumbles along he will undoubtedly learn

more about the illumination of Chicago streets

than he ever knew before. He arrives at the fire

and finds puffing steam engines, lines of hose,

hook and ladder trucks and chemical extinguish-
ers, surrounded by a crowd of firemen, whose
lamps only indicate the outlines of a huge ware-
house, which may have within its bosom a raging
furnace, that threatens destruction internally,

while externally there is no visible sign of the

conflagration inside. A ladder is raised to an
upper story but it can not always be placed ad-
vantageously for the upper end is away up in the
darkness of the night, and priceless time is lost

while a man hastily mounts to discover where
that other end leads to, whether to a convenient
place to gain access to a window, or whether to

the blank wall between two windows. Again
the location of the fire may be on some dark alley

which is not illuminated at all, and where the
firemen risk their lives in driving their horses.

There is no_question but that the apparatus will

prove its usefulne.ss particularly in a city which
stiU clings to its old method of lighting by gas.

The article on the cost of domestic electric

lighting in England, by Sir David Salomons,

furnishes interesting and valuable data, and there

are many ways in which these estimates, which

have evidently been very carefully made, may be

turned to good account by electric lighting com-
panies and others. Some of our large business

houses in this city found it far more economical,

even in the earlier stages of electric lighting, five

years ago, to install isolated plants than to use

gas. One of the first men to use the electric

light here said to the writer at that time that he

would not change back to gas if it were fur-

nished for nothing; and this was prior to the in-

troduction of the incandescent system. One
ver)' pertinent remark will be noticed in the

article— "the gas burner does more mischief

than the difi^erence in price, without the con-

venience." The irreparable injury to valuable

paintings and costly drapery from the carbon

deposit of gas should be taken into account in

all estimates of compai'ative cost. Five years

ago, before electric lighting had come into gen-

eral use, the damage to paintings from gas in

the Paris art galleries was becoming a matter of

serious consideration.

The increased annual expense of cleaning

walls and ceilings, and renewing paper hangings,

is also a considerable item to be added to the

cost of gas in domestic lighting. It is a fair as-

sumption that paper hangings require renewal at

least twice as often with gas in use as with the

incandescent electric light, making a difference

of 50 per cent, or more in this item alone in

comparative estimates.

In cities and towns the storage battery,

charged from central stations, bids fair to solve

this problem of domestic lighting. During the

present year many private residences in our

cities have been lighted in this way; and it is to

be hoped that the time is at hand when, by the

use of improved batteries, the cost of this beau

tiful light will be so reduced as to be available

in the cottage as well as in the costly mansion.

Two years ago there were three competing

telegraph systems between the east and west,

and as a consequence rates were comparatively

low, ten word messages between Chicago and

New York ranging from 15 to 20 cents. Two of

these systems are now under the control of a

single company, while the third offers only a

limited competition, and as a consequence there

has been a considerable advance in rates. If

this advance is necessary in order that the capital

inve.sted shall earn reasonable dividend, then

there is no cause of complaint. If, on the other

hand, the low rates paid such a clividend, then

the advanced rates must be regard as exorbit-

ant. The public are naturally in favor of low

rates, and there is a strong ami increasing oppo-

sition to monopolies. There is also a general

impression that telegraphing can be made to pay

at moderate rates, and these sentiments find ex-

pression in the demand for a public. telegraph,

owned, managed and controlled by the govern-

ment, on the same principle as our postal .system.

The recent transfer of the B. & O. telegraph has

renewed the agitation on this subject, which had

partially subsided during the prevalence of the

cheap rates. Senator Cullom, who strongly

favors the scheme, has recently expressed him-

self very emphatically on the subject of tele-

graph monopoly, and expressed his opinion that

the necessary legislation will be enacted within

three months. One thing is very certain, that

whether the chief control is public or private, the

same men who now equip and operate the lines

must still continue to do so; so that there can be

no loss to the working force, or to the thinking

and inventive brains.

The government telegraph is an established

institution abroad, but they are satisfied with a

slower service on the other side than would be

tolerated here. With the telegraph in the hands

of the government the rate would undoubtedly

be low, but would the service still remain what

it is now, the quickest in the world? It is safe

to say that nothing but the quickest attainable

service would satisfy the pushing American busi-

ness man.

-- -il ^
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The Cost of Domestic Electric Lighting.!
By Sir David Salomons.

Part II.

The following table shows cost of installations

of various sizes, Otto gas engines being employed

as well as steam engines by Messrs. Marshall.

Other makers' prices for the same powers do not

var}" much, and the prices of the manufacturers

mentioned are taken as being a fair average.

The cost of dynamos of all the best manufactur-

ers do not vary much for equal capacities, and
the only accumulators largely used at the present

time are those of the Electrical Power Storage

company, and Messrs. Elwell-Parker. The
goods of both these firms are practically identi-

cal in output and price. Other cells e.xist. but

they have not borne the brunt of time, and there-

fore they must be regarded as being still in the

experimental stage, although some may eventu-

ally prove better than those above mentioned.

In giving prices, a sum has always been added
to the bare cost of the article in order to amply
cover the cost of carriage anywhere by rail in

Great Britain ; and also of foundations, any nec-

essary apparatus, such as gas meters, taps, pipes,

belting, and main switches, and the cost of fitting

up generally. The lamps are assumed to be 16

candle power incandescent, or if 8 candle power,

then double the number are allowed :

IXSTALLATIOXS WITHOUT AN ACCUMULATOR.

Gas Endues,
C08C If Cost of Wires

No.ot Dvniinio, Engine, and
Lauipa. Fl.\lng &c. n. h. p. . lip i l.xUiK, &c. Lamps.

£
Total.

£
SS - 50 2 4 __ 170 . - 50 -- 270
40 .. 60 ,_ 3i - 6 __ 210 . . So -- 350
50 - 70 _. 4 -- S _. 220 . . 100 -- 390
90 .. 105 -- 7 -- 14 -- 260 _ _ iSo -- 545

No doubt the engines would run more lamps, but
the work then imposed would be advancing
nearer the limit of capacity of the machines than
is desirable. This remark applies also to the

following tables:

Davcy Motors.

No. of

Lamps.

25

50
80

Cost of

Dynamo,
FLsing. io.

£
.- 50 -.

.. 70 _.

. , 100 ..

Actual
II. p.

10

Cost of
Engine.

£
T20*

22of

300f

Wires
and

Lamps.
£
50

100
160

Total.

£
220

390
560

Cost of
No. of Dynamo,
Lamps. Fixing, &c. n h.

45 .. 65 - 1
60 - 75 -- 4
90 -. 105 .. b
120 - 125 .. S

Tills engine retintres continual a'tentlon.
tTlie.e englnus have hopper bolleis and need altenllon every

eight hours.

Steam F.vgiues.

Cost nf Knglne,
Boiler. Wires,

FLxIiig, &c. Lamps. Ac. Total.
£ £ £

.- 220 .. QO .. 375
-. 250 .. 120 .. 445
.- 310 .. iSo .. 595
-- 350 -- 240 .. 715

In all cases of the last table there is a large

margin of power given to allow for variations in

the pressure of the steam in the boiler. It is

considered that ^2 per lamp will fairly cover
wiring a house in a first class manner—provided
the engine shed is near the dwelling to be lighted

—including lamps, lamp-holders, switches and
fuses, and also fittings of a simple kind. More
elaborate fittings must be regarded as lu.Kuries,

and need not here be considered, since no limit

to price can be fi.xed in this direction. Thus we
we see the average cost per lamp, in the installa-

tions given, works out as follows;

For Gas Engines,

Average cost Average cost
No of per lamp. No. of per lamp,
Lamps appro.\iin.uoly. Lamps. apprjxlniately.

40.

25-

50-

. II 50...

- 9 90--
For Davey Motors.

- 9 80...

45-
60.

For Steam Engines.,
.. 8 90
.. 7.10 120

6.10

6

So much for the initial cost of simple installa-

tions. When an accumulator is employed extra

expense is involved by the cost of cells, shelves,

some extra switches, and probably automatic
switches and governor. In practice it is not con-
venient to have an accumulator which will supply
more than about eighty 16 candle power lamps
at one time on account of the extra weight of the
cells and the expense. It may fairly be allowed
that the switch boards required when an accu-
mulator is used will cost about ^40 for any
number of lamps up to fifty, and ^60 for fifty to

I From /wiuairtea, October 7tli.

150 lamps with measuring instruments, all of the

best make and design. The price given for the

accumulator includes shelves, connections, labor

for putting up, and carriage. Simple electrical

governors—not on the engine—cost, when fixed

complete, about ^^15, and and a thoroughly
complete set of governors about ;!^7o to ;^ioo.

In addition, automatic switches cost some ^30.
Lamps work with currents at different pressures,

the most common in use being those of 60 volts

and 100 volts. An accumulator giving 60 volts

for a maximum of thirty lamps alight at a time
for eight to ten hours, or proportionately longer

for a less number of lamps, costs about ;^iio,

including carriage and shelves. An accumulator
for 100 volts suitable for a maximum of fifty

lamps alight at one time for eight to ten hours,

complete, costs about ^200; and one for 100

volts to light a maximum of seventy to seventy-

five lamps for eight to ten hours costs, complete,

approximately ;^3oo.

Installation'3 with an Accumulator.

With Gas Engine,
Best method.
Accuinulaio',
Switch Board

Cost Accumulator and anfl Governors,
No. of without Switch Bond, and and .\ntoniaiIc

Lamps. Accumulator. Cue Governor. Swlrclies.

£ £ £

25 -- 270 -- 415 -- 515
40 -- 350 -- 605 .. 705

50 -.. 390 -- C65 - 765
90 .. 545 _. 920 -. 1050

45
60

90
120

With Steam Engine.

375 -- 630

445 -- 720

595 - 970
715 -- logo

730
850

1 100

1220

Wlih Gas Engine
and Accumulator. BesI method.

£ £
17 21

14 iS

13 15

10 12

Vlth Steam Engine. Best method.

13 16

12 14

In all cases the cost of the engine and accu-

mulator house is neglected, since a building suit-

able for this purpose often exists, and where it does
not, 4 pence to 6 pence per cubic foot capacity

will amply cover the expense, the higher price

being for a more substantial building. Thus an

installation of 90 lamps with an accumulator
could be housed in a room 60 feet by 20 feet,

and 12 feet average height, with a division to

separate the cells from the machinery, and the

cost of this at 6 pence per cubic foot would be

;^36o. From the above tables an approximate
average of the initial cost per lamp with an ac-

cumulator are given in the following:

No. of
Lamps.

25

40
50

90

No. ot
Lamps.

-5
60
90 II 12

120 9 10

Now for working expenses. A gas engine re-

quires about 20 cubic feet of gas per hour per

i.h.p., and 30 cubic feet per b.h.p. Gas is here

taken at 3 shillings 6 pence per 1,000 cubic feet.

For oil and waste 2 pence an hour should be al-

lowed. Lamps at present cost 5 shillings each,

whether 16 or 8 candle power, and are expected

to last 1,000 hours. The number of hours after

sunset to II p.m. and from 6 a.m. to sunrise for

the whole year amount to some 2,075, say

roughly 2,000 hours. The calculations are made
on these data, which practically indicate that the

installation is worked all the year round very

nearly to its maximum. The sinking fund and
interest are taken at 7j^ per cent, in simple in-

stallations, and 10 per cent, where an accumu-
lator is employed. Attendance is taken at 10

shillings a week in all cases, since the man will

not be required to devote more than one half or

a third even of his working hours to the installa-

tion. Thus we get without accumulator:

Gas Engines.

No. of Auendance,
Gas at Ss.Gd. Waste. OU.etc. Lamps. Total. •

£ £ £ s. £ B.

25 28 .. 42 .. 12 10 82' 10

40 42 42 -- 20 104

50 - 56 42 .. 25 123

90 .. 98 42 -. 45 - r85

Steam Engines.
Coal.

45 50 42 -- 22 10 114 10

60 - 65 42 - 30 - 137

90 100 42 - 45 1S7

120 -. 130 42 .. 00 232

Coal is taken at ^i per ton delivered, and 6

pounds per hour per i.h.p., with a margin for

lighting up.

It is evident at once on comparing tlijeSe tables

that the difference in cost for installing, as well

as the working expenses for gas and steam en-
gines, are much the same up to, say, 100 lamps

;

and since gas engines require less attention,

these are to be preferred for small installations,

their only drawback is the liability to stoppage.
For a large number of lamps the steam engine
has every advantage. No interest or sinking
fund has been allowed for in the above, for had
private gas works been required then the in-

terest and sinking fund on this would counter-

balance the otiier. Had an accumulator been
used the expenses would amount to about the

.same, for although an extra sum must be al-

lowed for the wear and tear of the accumulator,
and the loss of 25 to 30 per cent, which must
ensue by their use, still the saving is very great

in another way, since the engine need not be
run when very few lamps are alight, and light

may always be obtained from 11 \>. m. to 6 a. m.,

so that candles and lamps are quite unnecessary.

For cases where private gas works would not be
employed the interest on the work must be taken
into account as well as a sinking fund. Natur-
ally if the installation is not worked all the year

round, and if the maximum number of lamps are

not in use daily from 6 a. m: till sunrise, and
from sunset till 11 p. m., much of the annual

cost is reduced ; but again, if most of the lamps
are unem|)loyed for a great part of the year the

expense per lamp goes up enormously, for we
should be paying interest on capital doing no
productive work.

Table of Sinking Fun-d and^ Interest ArPKOxi-
mately.

Gas Engines.
with

No. With Accumulator,
No. of Acfnmnlafor. Acciimnlator. Ecsi melhod.
Lamps. 7i per cent. 10 per CL-nt.

£
10 pel- cent.

25 20 41 51

40 26 60 70
50 30 66 76
90 40 92 105

Now for total annual expenditure, including

sinking fund and interest for gas engine installa-

tion :

Wih
No. tif No. Wilh Aceumnlator,
Lamps. Aceninulator. Acciiunilator. Best melhod.

25 - 102 10 123 10 133 10

40 . 130 164 174
50 _ 153 1S9 199

90 .-- -'3;225 --.- 277 ___. 290

A\ ER.-vGE Cost per Lamp a Year.
£ 5. d. £ ... i. £ s. d.

25 400 500 5 7

40 .-- 3 2 ... 4 2 _.. 4 7

50 3 ... 3 16 ... 4

90 ... 2 10 ... 3 I ..... 3 4

Table of Sinking Fund and Interest, Approxi-
. MATIiLY.

Steam Engines.
Wlih

No. of

Lamps.

45
60

90
120

Willi Accumupitor.
Accumu'ator. Bcs; meihod.
10 per cent. 10 per cent.

£ £
63 ... 73

. 72 — 85

97 ... no
109 122

K"o.

Accumulator.
IV. per cent.

£
27

33

45
53

Total Cost per Annum, including Sinking Fund,
Imteresi', and Worki.vg Expenses.

£ S. £ B. £ 8.

45 141 10 — 177 10 1S7 10

60 170 o 2og o — 222 o

90 232 o ... 284 o — 297 o
120 2S5 o ... 341 o — 354 o

AvER.iGE Cost Per Lamp a Year.

;£ s. d. £ s. d. . £ s. d.

45 ... 3 2 o ... 4 O O ... 4 4 O
60 2 17 O 3 10 O 3 13 O

90 2 II O 330 360
120 2 9 O 2 16 O 300

These results no doubt prove far better than

those attained by the average cost of gas with a
private gas works under similar conditions, since

to the latter must also be added the cost of many
lamps and candles, which are indispensable

where gas is in use. If the owner of an instal-

lation neglects the interest on his capital, which
is generally the case, 2i,.^ per cent, is ample for a

sinking fund with no accumulator, and 5 per

cent, if one is used. Take, for instance, an in-

stallation of 90 lamps, worked with a steam en-

gine and accumulator with the best appliances,

then the total annual cost will be about p^'^,. 6s.
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per lamp if used 2,000 hours and since the best

methods of reffulation allow a lamp in most in-

stances to last 2,000 hours, double its life, as here

assumed, £z should be ample. Compare this

with a gas burner giving an equal amount of

light. A 6 ft. burner is about the equivalent,

and if the price of gas is 3 shilling 6 pence periooo

cubic feet, then for 2,000 hours the cost will be

£2. 2S. With the electric light interest and

other items were taken into account; we must,

therefore, do so in this case. Probably pipes and

fittings per gas burner in most cases may be

taken at an average of £2> per burner, say only

5 per cent, for interest and sinking fund, then

each burner will cost annually £2. 5s. Then
candles and lamps will probably not cost less

than 2 shilling a year for every burner in a house,

that is, in a house with 50 gas jets, at least ^5
would be paid for oils and candles besides; this

brings up the total to^2. 7s, against ^3 forthe

very best method of lighting by electricity; and

it need hardly be pointed out that a gas burner

does more mischief than the difference in price,

without the convenience. For a large installa-

tion of 150 lamps and over, the cost rapidly be-

comes less than in a case of gas. The reason

why 25 to 120 light installations have been

chosen for examples is, because in the majority

of houses 25 lights are the number mostly in use,

and in a large country house it is rare that more

than 120 are required at onetime. The ma,\i-

mum lighting power of the installation does not

prevent more lamps being set up, but the number
in use at one time must not exceed the ma-ximum

capabilities of the machinery or accumulator. It

has not been thought worth while to give the

bare cost of the engines, dynamos, &c., since

these are easily arrived at by consulting the

makers' price lists.

Before concluding, it maybe well to give a prac-

tical example taken from the Broomhill installa-

tion. The cost of one part of it capable of lighting

200 16 candle power lamps with ease, with accu-

mulators for 150 lamps at atimeforten to twelve

hours, perfect governors and every part of the

installation absolutely automatic, has reached

some ^2,000. [The total cost has been appro-

ximately p^6,ooo, but this is for a duplicate ar-

rangement, extra dynamos, experimental appara-

tus, motors, and other items.] Therefore, the

inital cost has been ^10 per lamp. Sinking fund

and interest is placed at ;!£'2oo a year, the whole

time of a good engine driver £,ts a year, oil,

waste, and repairs ^25 annually. The coal con-

sumed all the year round, that is for 2,000 hours,

and always for 150 lamps, comes to 2 hundred-
weight an hour, or a total of ^200. The coal

actually costs 18 shilling 6 pence to 19 shilling a

ton, delivery extra. Hence the total expense for

150 lamps per 2,000 hours is pf500, but to this

must be added boiler insurance ;^io, and the

cost of 150 lamps; making an addition of £nT.
los., say 50 with carriage and other incidental

expenses, in all, therefore, ^550. The govern-

ing arrangements permit the life of each lamp to

exceed 2,000 hours. Thus the yearly cost per

lamp is £t,. 13s. But in practice so many lamps
are rarely used at once, nor. is the installation

used all the year round; a saving is thus exer-

cised which has rendered the electric light really

far cheaper than if gas had been employed as a

source of illumination.

—

Concluded.

Telephone Stock Quotations.

Col. S. G. Lynch, broker, 146 La Salle street,

Chicago, furnishes the following quotations on
some of his specialties in telephone stocks:

Chicago 375 3go
Centra! Union 44 45
Micliigan 73 74
Great Southern 2S 30
Colorado. — -- 18 20
Rocky Mountain Bell _ 40 45
CumlDerland 80 85
Wisconsin 105 107
Bell of Mo -- - 157 160
Iowa Union _- 25 27
Missouri and Kansas 69 70

Last season an amusement manager of Cin-

cinnati attached an electric wire to chairs in the

auditorium during an electric exhibition, and gave
each occupant a shock, including one who now
brings suit to recover $10,000 damages.

That Telephone Concession in China.

In the party of Americans who returned from

China a few months ago bearing with them im-

portant concessions from the Chinese govern-

ment in favor of a syndicate composed of

Americaa capitalists, with Wharton Barker, of

Philadelphia, at the head, were two electricians,

E. T. Barberie, of New York, and Frank B. Rae,

who has recently assumed temporarily an impor-

tant position with the Gold & Stock Telegraph

company, of Chicago. Mr. Rae, in a chat with

a Western Electrician representative a few-

days ago, threw additional light on the impor-

tance of the concessions, and gave some interest-

ing information in regard to the present status

of telegraph and telephone lines in China.

The Western Electrician has given the

main features of the concessions which granted

rights to establish a bank with 50,000,000 taels

capital, and, as well, rights to construct railways

and build telephone and telegraph lines. Note
has also been made of facts in the career of

Count Eugene de Mitkiewicz, who served as a
diplomat and was instrumental in securing the

concessions to American capitalists.

Mr. Barberie and Mr. Rae accompanied the

expedition as electricians to study the ground
and possiblj', if it became necessar)', to erect an
electric light plant in one of the palaces or per-

form any electrical work needed to further the

ends of the petitioners for favor. However,
demonstrations of any kind were uncalled for,

and the gentlemen had plenty of leisure to study
the somewhat limited electrical field.

" There is a telephone system in the foreign

concession in Shanghai," said Mr. Rae. " The
European population in that section of the city

numbers aljout 4,000. The Bell telephone is

used and the English style of line construction

is seen. They have excellent pole lines. The
cross arms are of iron, and where cross arms are

not used the insulators are placed upon iron

brackets close to the poles. They string the

wires very tightl)', and this method of construc-

tion gives a line a very graceful appearance, but

the lines are so close together in some places

that I should imagine they would be troubled

with induction. There is an exchange at Hong
Kong which is distinctively English. They have
no long distance telephone lines in any of the

treaty ports.
" From Shanghai to Pekin, byway of Tientsin,

they have a telegraph line of two wires, and
there is another telegraph line, also of two wires,

from Shanghai south to Canton, and a line up to

Hankow. These lines were put in by the Great
Northern Telegraph & Cable company, but
while the telegraph company is a stock company
it is controlled by the Chinese government and
is called the Imperial Chinese Telegraphs. For
construction a considerable amount of money
was borrowed from the government, but it has

since been paid back by service.
" On these lines the continental code and the

old type of Siemens' polarized relay and ink re-

corder are used. In each telegraph olifice there

is a code book containing a vocabulary of about
7,000 words—those most largely used—and each
word has a number. When a Chinaman desires

to send a message he hands it to the receiving

clerk, who translates it into the code by num-
bers, and the operator sends the numbers. At
the other end of the line the numbers are trans-

lated by the code back into Chinese, and the

message in Chinese characters is delivered to the

addressee.

"The officers of the company and the opera-

tors are Chinese. The company, of course, is

semi-official in character, and the chief is ap-

pointed by the viceroy.
" It was arranged fir.st that I should build a

telephone line from the emperor's palace at

Pekin to the viceroy's palace at Tientsin, a dis-

tance of fifty or sixty miles, but it was not found
necessary for me to do that ; the understand-
ing is, however, that the line willbe built.

"The chief value of the concessions lies in the

banking privileges granted; secondarily, the

privileges of railway, telegraph and telephone
construction. The bank will be in position both
to advance money for such construction, receiv-

ing, of course, a rate of interest, and will also be
in a position to control a majority of the stock.

" What opportunities are there for telegraph

and telephone operators in China?" was
asked.

" None at all now," was Mr. Rae's decisive

reply. " The Chinese have all the operators

they need on both their telegraph and telephone

lines. In addition, they have in their employ
ten or a dozen Danes who act as electrical engi-

neers, though probably they would get stuck if

any one of them was sent out to set up a ' quad.'
" The manager of the Shanghai office, his as-

sistant in charge of the operating department,

the cashier, the chief clerk in the receiving

department, and the chief in the delivery depart-

ment, are all Chinamen, educated in America,

and in the principal offices in Tientsin, Pekin

and Canton there are English speaking Chinese

thoroughly familiar with the operation of the

telegraph, who are able, when necessary, to trans-

mit a message in English, and to do so without

difficulty. I have a message that Mr. Barberie

sent me from one city to another. It was sent

in English, received in English, checked, copied,

and, of course, 'bulled.'"

At the conclusion of the laugh awakened by
the last remark, Mr. Rae strongly reiterated his

opinion as to the inadvisability of telegraph or

telephone operators looking to China at present

as a field of the most lucrative employment.

The advertisements which have appeared in

various papers throughout the west and south

offering high wages to operators to go to China,

Mr. Rae asserted most positively had not ema-
nated from the syndicate to whom the conces-

sions had been made.
At present the company has not been orga-

nized, and, of course, officers have not been
appointed, but there seems to be but little doubt
that Wharton Barker, of Philadelphia, will be at

the head of it.

The Electrical Engineering Department
of Cornell.

The equipment at Cornell in the line of elec-

trical engineering bids fair to become, if it is not

already, the most complete in the country, and
probably in the world. It has been almost

wholly contributed by friends of the university,

at the suggestion of the director of Sibley col-

lege and others interested in its progress. The
last and most important addition to the collec-

tion is that of the Westinghouse 65o-light alter-

nating current dynamo, exciter, lamps and other

material required in establishing the plant. The
list of dynamos now includes the Edison,. the

Gramme, the Mather, the Westinghouse alterna-

ting current, the Westinghouse continuous, a

number of Weston and minor makes, and all

sizes, from a little toy machine made in the uni-

versity shops, to the 50 or 60 horse power ma-
chines just added to the list.

There comes with this liberality on the part of

friends of the university an embarrassment of

real importance : there is no immediately avail-

able room for the installation of these machines.

The dynamo room now appropriated to the pur-

pose is hardly large enough for the " cradle " used

in conducting experiments on a single machine.

The Weston machine is tucked in one corner,

and the Edison and Mather machines are tem-

porarily placed in the middle of the floor, and

driven as best can be done from there. There is

actually no room even to lay down the new ma-
chines now en route from Pittsburgh, still less to

place them for use. in this emergency, the di-

rector has obtained permission from the trustees

to make temporary provision for them by throw-

ing the existing toilet rooms into the machine
shop, thus securing a space of some fifteen or

eighteen feet by nearly forty, in which to place

all these machines. It has long been considered

advisable, on the score of safety and conven-

ience, to remove all heavy machinery from the

main building, and this transfer of the dynamo
room will give opportunity to effect other im-

provements there in time. Professor Morris is

already arranging new toilet-rooms, and getting

ready to tear down the brick partitions whicfi

have been found to be in the wa)' of the new ar-

rangement. Professors Van Vleck and Smith are

preparing plans for the belting and countershaft-

ing, in consultation with Professor Nichols, and

the work is to be proceeded with at once. The
space now given up to this machinery must, how-

ever, in time be required for the extension of the
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machine shop, and it is only a question of time

when a building must be constructed for this

course and its collections. Nearly forty students

now enter the course annually, and ii is only

second to the regular course in mechanical en-

gineering in importance in the Sibley college

organization. The expenditure of all that may
be needed to make its material part complete,

aided as it is so effectively by its friends outside

the university, will be more than justified.

Professor Thurston estimates that about §100,-

000 should be expended in its permanent estab-

lishment: §60,000 on building, including $15,000

on water and steam power, each of which should

give 150 horse power, the one for use in ordinary

work, the other whenever experimental work
compels the utmost possible regularity of speed

;

and the balance, §40,000, in supplying needed
additions to the equipment of apparatus of exact

measurement for heavy currents, and to furnish

the income needed for running expenses, includ-

ing fuel, one workman, and an assistant to the

professor of physics, who should be placed in

charge of this valuable property, which, although

a part of the Sibley college establishment, is really

managed by the department of physics in all

except in its power-supply. It is not impossible,

that, as Mr. Cornell used to say, "there is some
one walking around who wants to provide this"

now greatly needed laboratory. It is certainly

an opportunity for some wealthy and public-

spirited friend of the university and of this side

of its work, to immortalize himself, while doing a

noble work for his fellows.

A Voltaic Element With Movable Plates.

A. P. Laurie has invented a voltaic element

with movable plates, constructed as follows,

says Electriciti!; A glass receptacle is covered on
the in.^ide with platinum foil to which are solder-

ed wires of the same metal. The platinum forms

one of the electrodes of the element and presents

a surface of yo square centimeters. The recep-

tacle is placed under a horizontal block of wood
which has a deep circular groove on its upper
surface. A border is seen upon the lower sur-

face of the block, projecting from the groove.

A small plate of cadmium is attached to this

border, so as to have 10.6 square centimeters of

its surface in the liquid. This plate cominuni-

cates metallically with the border and conse-

quently with a certain quantity of mercury placed

in the groove of the block; it is this by which
the current connection is made. The cadmium
plate likewise traverses the liquid at the rate of

two or three revolutions per second. 9

The motive force is furnished by a clock move-
ment. The element contains about 100 cubic

centimeters of a solution of iodide of cadmium,
holding the iodine in dissolution.

The e. m. f. of this element, measured by the

electrometer is 1.076 volts, and after allowing for

its internal resistance, 1,084 volts. After having
allowed the current to flow in the galvanometer
for nearly two hours, there has, been found, with

the electrometer, an e. m. f. 1.072 volts and by cal-

culation 1.067 volts.

The researches of M. Laurie sustain the belief

that the e. m. f. indicated by the electrometer

arises from the formation of iodide of cadmium.
The element has given during two hours an

intensity of .01 ampere per square centiineter of

surface in the cadmium plate, and the inventor

makes the remark that this result is more than

500 times that which can be obtained from an
element with fixed plates without causing any
serious diminution of e. m. f. He concludes
by saying that this diminution in an element with

fixed elements arises from the modifications of the
- force of the solutions close to the plates, and he
claims that his apparatus has a right to the title

of a constant voltaic element.

Personal Paragraphs.
C. F. Annett, general manager of the Rocky

Mountain Bell Telephone company, was in Chi-
cago the early part of the week on his return
from the east to his home at Salt Lake City.

Theodore P. Bailey, formerly special agent for

the 'I'homson-Houston company at Kansas City,

now makes his headquarters at the general wes-
tern office of the company in the Pullman build-
ing, Chicago, where he has assumed a more
important position.

Estimating the Cost of the City Plant,

As noted last week Professor Barrett, city

electrician of Chicago, was directed by an ordi-

nance.to prepare an estimate of the cost of lighting

a large section of the business portion of Chicago
—from Chicago avenue on the north to Twelfth
street on the south and the lake on the east to Hal-
sted street on the west—by the electric light, the

city to own and operate the plant. The professor

has not yet secured the data necessary for the

estimate, but figures that were piade some time
ago upon the cost of establishing an electric light

plant for a limited district bounded by the river.

Twelfth street and the lake establish a basis for

comparing the cost of lighting the business part

of the city by electricity and by gas.

Within the last described territory, that is, that

section bounded by the river. Twelfth street and
the lake there are 1,300 gas lainps which cost

$17.12 each per year or a total of $22,256 per

year for maintenance. Within the same district

there are 750 street intersections, for which the

professor makes the liberal allowance of two arc

lights each or a total of 300 arc lights. A pro-

position has been made by a company to light

that section at $70 per arc lamp per year, or a

total of $2 1,000, which as compared with gas

shows a saving of $1,256 per year. But the

professor thinks he can do much better than this

if the city owns the plant.

The river lighting plant, concededly an expen-
sive one on account of its peculiar method of

construction and including engine, boilers and
fixtures—everything ready to run— willcostabout

$30,000 and as it will light 100 lamps the cost

per lamp will be about $300. At this cost per

lamp which from the circumstances, is extraordi-

nary, the cost of a plant for the territory described

would be $90,000, but even at this cost the pro-

fessor declares he can make a saving.

On the north side of the river $17.12 is also

paid for each gas light per year while on the

west side $26.62 is the price per lamp per year.

Therefore if a saving can be shown at $17.12
for each gas lamp a larger proportionate saving

can be made at $26.62 per gas lamp.

These figures of course, are made without

reference to the increased quantity or quality of

light furnished by the arc light. Here, of course,

the gas light does not stand in comparison with

the electric light.

He Thought a Hole Through a Board.
" I can inake you think a hole through a half-

inch board," was the rather startling remark
made to a New York reporter.

The speaker was Edward Weston of Newark,
one of the leading experts in electricity of the

world.

Mr. Weston has fitted up in the rear of his

place in Newark a laboratory for the purpose of

scientific experiment and research. It is a verit-

able Aladdin's palace, having been created by the

"slaves of the [electric] lamp," and having as

many magical appurtenances as ever the genii

could boast of.

Entering the physical department, Mr. Wes-
ton produced two thermopiles. A thermopile is

a device for generating electricity direct from

heat. It consists of bars of dissimilar metals

placed close together, alternately, so that a sec-

tion cut through the thermopile would resemble

a chess board, one metal representing the black

and the other the white squares. These bars are

insulated from each other, except at alternate

ends, where electric connection is made. The
application of heat at once excites an electric

current in the thermopile, as was shown to the

reporter by several experiments.

"Now," said Mr. Weston, "I will connect two

of these thermopiles by this wire. They are

connected in opposition, so that as long as the

same amount of heat is applied to each they will

neutralize each other, and there will be no elec-

tric current to run this electric motor, which is

in the circuit. But if one is heated more than

the other the greater current will overpower the

lesser, to use a commonly understood way of ex-

pressing the result, and a current will pass to the

motor.

"I place one thermopile in this dish, sur-

rounded by water, which I keep exactly at the

normal temperature of the blood—98. 5 degrees.

Of course that would excite a current, but I neu-

tralize that current by placing the other thermo-
pile in contact with your temple. You see, the

two thermopiles now counteract each other, since

the same degree of heat is applied to. each.

Now, take a problem in mechanics and solve it.

Are you ready?"
With a thermopile pressed against the star-

board lobe of his alleged brain, and enough
wires and other electrical appliances close at

hand to send him to Lucifer if he refused, the

reporter intimated his willingness to attack a

problem, if it were only a little one.

"All right. Now suppose you drop a stone
down a coal shaft and hear it strike bottom in

five seconds, how deep is the shaft? Remember,
s^vt and v= yi_^t, and you can allow 1,142 feet

per second for the velocity of sound."
It is hardly necessary to say that the reporter

struggled with that problem with an energy born
of despair. He quickly forgot all about the

electric experiment and was bent upon reconcil-

ing the conflicting demands of the time of the

stone's downward flight and the time of the up-

ward flight of the sound made by its striking,

the two intervals equaling five seconds.

Suddenly he was aware of a buzzing in the

motor. It began to spin faster and faster until

he lost interest in the problem, when it began to

slacken speed.

"Ah!" said Mr. Weston, "stick to your me-
chanics or you deprive the motor of power.
You must keep up your mental exertion if you
want to bore that hole."

Thus adjured, the reporter struggled with the

mechanical and algebraic difficulties of the case

until, having got utterly muddled with z; and ,f

and i, he couldn't have told whether the shaft

was 50 or 500 feet deep. He m?de a valiant

struggle, neverthless.

As his supposed brain wrestled with the prob-

lem the temperature of his head increased and
the thermopile in contact was, of course, heated

above its twin, which remained at the normal
blood heat. As this difference in temperature

generated an electric current, which current ran

the motor, it was evident that the latter was be-

ing driven practically by the reporter's efforts to

solve the problem. And as the motor, with a

loaded fly wheel, carried a fine drill on its axis,

the piercing of a piece of wood by the drill was
easily accomplished, long before there was the

least prospect of the depth of the coal shaft be-

ing discovered.

Thus Mr. Weston had literally kept his promise
of making the reporter "think a hole through a

half-inch board."

CORRESPONDENCE.
Eastern Electrical Comment.

New York, Oct. 29.—The announcement that

the Western Union and its only competitor, the

Postal and United Lines, had made an amicable

agreement regarding rales can hardly be called

a surprise, as it has long been apparent that

neither company approved of the Baltimore &
Ohio schedule. The influx of business is giving

the Postal inanagement all they care to handle

and do it well. Some difficulty is being experi-

enced is obtaining overhead permits in order to

brmgthe newly acquired wires into the Western
Union building.

The Board of Electrical Control, at its last

meeting, appointed President Hess a committee
of one to hear arguments upon the question of

iron vs. wood as a material for lamp posts for

the new arc lighting circuits which are soon to

be established. Commissioner Gibbens had de-

termined that all posts to be erected hereafter

should be of iron. His advocacy of iron was
sufficient to develop Mayor Hewitt's objection

to that material which he had learned would in-

crease the danger to human life. Professor J. J.

Wood, of the American Electric Manufacturing
company, was the leading witness in favor of

wooden poles, and he gave his reasons for his

opifiion with great accuracy and c earness. All

of the testimony went to show that with iron

posts no lineman or trimmer should attempt to

climb while the current was on, neither was it

safe to go up a wooden pole on a wet night.

From the various statements it appeared that the

only reason for adopting an iron pole were its

neater appearance and durability. In the course
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of the discussion the general unsafe condition of

the arc wires in the city was brought up. An
allusion was also made to the death of a lamp
inspector at the Harlem station. No olficial in-

formation regarding the affair was elicited, but

according to the newspaper report he was in the

cellar watching a couple of men working at a

dynamo. His head hit against an arc lamp
hanging to the ceiling and set it swinging. He
reached up suddenly and took hold of it, and
died in a few moments from the shock.

The mayor has been critically examining the

estimates for the different city departments. His
opinion appeared to be that the clerks were gen-

erally paid too much for too little work. A
hundred thousand dollars was asked for by the

fire department for placmg the fire alarm wires

under ground. This amount will probably be

granted.

The iron pipe manufacturers held a meeting at

the Fifth Avenue hotel, ^Vednesday, and arrived

at the conclusion that wrought iron pipe was
selling at too low a price, considering the in-

creased demand for its use in the petroleum and
natural gas fields, and also for electric wire con-

duits. It was finally decided to advance the

price two and a half per cent, on all sizes.

The electric light and electric railway wars
which were being waged furiously in Elizabeth,

N. J., a few weeks ago, have entirely subsided.

The Schuyler and Westinghouse companies have

consolidated, and the system of the latter is to be

built under the franchise of the old company.
The horse railroad interest has been too vigilant

to permit the' electric motors to gain a foothold,

and the Jersey freeholders will be permitted to

continue their travels in the old way.

The recent call by the National Electric Light
association for funds with which to print its

transactions, seems to indicate that too much
work has been cut out to be borne by a compara-
tively small revenue. The National Telephone
Exchange association experienced a similar dififi-

culty, and met it by raising the dues to §50 per

year. P.

New York Notes.

New York, Oct. 29.—The exhibition at the

American institute is attracting a large number
of visitors, and is the most successful one held

in several years. The electric railway is doing
a flourishing business, giving its passengers a

300-feet ride and return for five cenis. There
is a large number of Sprague motors exhibited,

all in operation. A large printing press, an ele-

vator, a blower and other machinery are driven

by these motors. The C. & C. Motor company
also show their motors in operation, driving sew-
ing machines and doing other light work. Pro-
fessor Elihu Thomson's method of electric

welding attracts much attention, as does also the

historical collection.

The Steinway & Hunter's Point Railroad com-
pany of Long Island citv, has decided to adopt
a system of electricity for transportation instead

of horses. The change will be made next
spring.

Lulu Hurst, in her palmiest days, never ex-

hibited such wonderful magnetic power as was
exercised by a man in this city one day this

week. John Walker was brought to the Jeffer-

son market police court on the charge of rolling

away a barrel of flour from a grocery store. He
gave as his defense that as he was passing the

store the barrel rolled into line behind him and
followed him. A man with such magnetic at-

traction is hardly a safe one to be at large.

A few days ago a test was made at Newport
of the efficacy of electric lights for defending
war ships from torpedo boats. The ship Dol-
phin is equipped with one electric search lamp,
and the Atlantic with two. Although the attack

by the torpedo boats was made with all possible

skill and quietness, yet their approach was read-
ily detected on the gun boats. The trial dem-
onstrated to the naval officers that the electric

search lamp was one of the best defenses
against the attack of the torpedo boats yet tried.

George Schneizer, an inspector of lamps for

the Harlem Klectiic Light company, was killed

in a singular way this week by coming in con.
tact with a defectively insulated lamp. The
lamp hung in front of one of the dynamos in

the station, and Schneizer's hat set it swinging

as he passed and touched it. He caught hold

of the brass tube that holds the lower carbon to

stop its swinging. With a spasmodic shiver he

dropped to the ground and died in five minutes.

The Su?i of last Sunday gave a column and a

half description of the Metropolitan's new mul-

tiple board. Telephone men will be interested

in hearing a reporter's definition of some parts

of the board. For example, "a jack is a mag-
netic arrangement easily held in the hand, and
when a peg is stuck into one. it connects two
wires. Just below the board is a shelf contain-

ing the answering jacks, pegs and little straps

which tumble down when a subscriber rings up
and which shows his number."
The officials of the Postal Telegraph company

have formally announced that as a result of a

conference the rates of the Postal company will

be advanced to the Western Union standard on
all messages under twenty-five cents, and that

where the standard is higiier than that figure the

competing companies will make a slightly lower

lower rate.

The telegraphers connected with the Baltimore

& Ohio company have organized the Phoenix
Electrical and Social club. C. W. Price, for-

merly superintendent, has been presented by his

associates a locket appropriately inscribed and
adorned with diamonds. S.

Omaha Gossip.

Gm.^ha, Neb., Oct. 29.—The Lincoln District

Telegraph company are now thoroughly estab-

lished for business, with 400 boxes of the McCul-
loh patent in use. Their lines are strung in the

best shape, particular attention having been given
to joints and connections. Number 12 brown
insulated wire was used, and in nine miles of wire
strung less than a dozen splices are made in the
air and these are securely soldered.

The Lincoln Electric Light company are push-
ing the construction of their incandescent plant
and have alread)' placed 400 lamps. The West-
inghouse alternating system will be used. The
Western Engineering company, of Lincoln, are

the construction contractors.

The B. & M. railroad company here had a busy
season extending their telegraph lines in all direc-

tions to keep pace with the track extension and
have opened up many new offices ; Holdrege to

Cheyenne, Central City to North Platte, Orleansto
Wanoand Wahoo to Schuyler are among the con-
nections recently completed and equijjped.

The Nebraska Telephone company will put in

an exchange at York, Neb., with 100 subscribers.

Trunk line connection will be made with Seward,
bringing the new exchange into their extensive
system. Hard drawn copper wire will be used
and the route will be completed in six weeks.
The Thomson-Houston company, of this city,

started their incandescent plant week before last

with flattering prospects of success.

All the linemen to be found in search of a win-
ter's job have been sent from here to California
and other points west, where telegraph building
seems to be on a decided boom.

Frank B. Knight, of the American Bell Tele-
phone company, and a former resident of this

city, was a welcome visitor last week. W. W.
Low, of the Detroit Electrical works, and genial

Jean A. Wetraore, of the Okonite company were
also noticed.

Israel Lovett, superintendent of the Midland
Electric company, left last week for an extended
business trip and a visit to his former home in

Beverly, Mass. \V.

Indianapolis Items.

Indianapolis, Ind., Oct. 29.— The Central
Union Telephone company at Lafayette, Ind.,

have encountered a number of suits, the decision

of which will be awaited with interest. Patrons
have determined to pay only the legal rate of $3
a month; one sues for a mandate to compel the

company to put a telephone into his bank
; an-

other sues for damages for refusal to put in a
telephone at the lawful rate ; others have suits of

one kind and another to compel a compliance
with the law.

The Valparaiso, Ind., city council, who a short
time since ordered the Central Union Telephone
company to remove their poles and wires imme-
diately, have modified the ordinance and ex-

tended the time for removal to May ist, 1888.

The Jenney Electric company of this city have
closed a contract for furnishing an electric light-

ing plant to the Home for feeble-minded chil-

dren, a state institution about completed. The
contract calls for 300 incandescent lamps at

present.

The work of wiring the new U.nion railway

station here for the electric light is being pushed
forward.

The Indianapolis Writing Telegraph company
have been granted rights to certain streets and
alleys, for poles and wires, for which privilege

they grant the city free use of 25 instruments.

The operation of the instruments, which are

something like type writers, is similar to the

gold and stock ticker. A message can be sent

to a subscriber's office whether he is in or not.

M.

Detroit's Budget.

Detroit, Oct. 29.—The latest duty imposed
upon the public lighting committee is to investi-

gate the complaint of one Geo. A. Chase, that a
" combine " exists between the Brush and Thom-
son-Houston electric light companies. The ex-

istence of the " combine," it is stated, is the

reason why the Brush company's bid is the only

one received for the city lighting. Ex- Alderman
Chase states that the Brush company never was
entitled to erect poles or towers in Detroit, not

having been empowered to do so by the legisla-

ture. In support of this argument he referred

to the veto of Mayor Thompson in iSSi, when
the right to erect poles and towers was denied to

the company. The other charge made by Mr.

Chase, and which he thought went to show a

"combine," was that the Thomson Houston
company took its wires out of the Dorsett con-

duits and put them on the Brush company's
poles, under pressure brought by the latter com-
pany, which was afraid that if the smaller com-
pany continued to successfully operate under-

ground circuits it would be only a short time

when it too would be compelled to follow suit.

The chairman of the committee thought the

proper way to reach the matter was to have the

council ask the city's legal officers on what au-

thority the Thomson-Houston company was
carrying its wires overhead, and also on what
authority the Brush company was renting its

poles to a rival company.
At the next meeting of the underground com-

mittee a resolution will be introduced, it is said,

recommending the city attorney to take action

against the telegraph and telephone companies
for violating the ordinance relating to overhead
wires.

Mayor Hartsuff, of Port Huron, has appointed

a committee to investigate the cost and practi-

cability of the city establishing its owii electric

light plant. The Thomson-Houston company
now furnish the light, but the council figure a

big reduction if the city purchase and operate

its own plant. Pfenty of power can be supplied

from the new water works engine.

There is considerable electric light construc-

tion now going on at various points in the state.

The Battle Creek, Ludington and Greenville

plants are in operation, and Albion and Ithaca

expect to have additional lights within a few

days.

The Highland Park electric railway company
has completed the leveling and raising of its

conducting rail in the center of the track. Ex-
- periments made on the part finished proved
entirely satisfactory and the desired object

attained—more speed and greater ability restart

promptly when the current is turned on.

The West Bay City Electric Railway company
has been organized. Capital, §30,000. Con-
gressman Fisher is the president.

The Calumet & Hecla's output for the week
ending Oct. 17th was 689 tons, 1,445 't)s. This
is the largest output of any copper stamping
mill in the world. C.

THE ELECTRIC LIGHT.
Albion, Mich-, has contracted for twenty-five

arc lights for street-lighting purposes.

The great dragon drawn in a recent Chinese

procession in San Francisco by six Chinamen is de-

scribed as follows : F'rora a point just under the
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mansard roof of the dragon's head to within three

feet of its tail there is a network of electric wires,

all communicating with a complicated machine

located in close proximity to his lower jaw and out

of sight. One of the men who march under it,

at a given signal, touches an ebony button, and

the electricity causes the huge jaws to fly open,

disclosing a mouth like a tunnel, filled with fright-

ful fangs, and darting tongues of fire.

The Greenleaf Electric Light & Telephone

company of Greenleaf, Kan., have elected the

following officers: E. E. Calvin, president; A.

M. Foreman, first vice-president ; O. C. A.xtell,

second vice-president; J. W. Bliss, secretary, and

E. Nims, treasurer.

The city council of Cherryvale. Kan., has

granted Capt. C. T. Ewing a franchise for five

years for operating an electric light plant, and

has contracted for five lights, at the rate of §100

per year each. The plant is to be in operation

within sixty days.

The business portion of Salina, Kan., is to be

illuminated by electric light, pursuant to a re-

cent vote of the city council.

THE ELECTRIC MOTOR.
The Silvey Electric company, at Lima, O., or-

ganized on the 26th ult., by the election of the

following officers : President, B. C. Faurot

;

vice-president, George D. Ryder ; secretary, F.

P. Graf ; treasurer, F. L. Langan ; electrician,

and general manager, W. L. Silvey. The board

of directors consists of the above officers, and

George Feltz and D, J. Cable. The stockhold-

ers include, besides the foregoing, Wm. Graver,

of Englewood, 111.; L. E. Osborn, of Bradford,

Pa.; Howard Strong, of Olean, N. Y.; B. C.

Colwell, of Portville, N. Y.; E. G. Atkinson, of

Waynesfield, O., and George Fetter, of Lima, O.

The capital stock is §50,000, and motors, dyna-

mos and the Silvey electric headlight will be

manufactured.

THE TELEPHONE.
Steps have been taken in Rochester, N. Y.,

tending towards a settlement of the dead lock

between the subscribers and the Bell Telephone

company. It is announced that the telephone

company will put their instruments into use at a

flat instead of a toll rate.

The Cushman Telephone & Service company
of Chicago have applied to the city council for

permission to establish a system of electrical con-

ductors, under ground, and on poles and house-

tops for a telephone exchange.

A dispatch from St. Louis, dated Oct. 22nd,

says: Philip L. Rose, the Pan-Electric telephone

manufacturer, temporarily enjoined last week
from manufacturing infringements of the Bell

telephone, applied to the United States circuit

court to-day for permission to reopen his shop

under bond, but was refused, and the injunction

continued until the final hearing of the case.

The Bell company to-day entered two suits in

equity for infringement of patents—one against

the St. Louis Battery company and the other

against A. S. Aloe & Co. These suits are brought
in pursuance of the plan of the company to bring

suit against all, one after another, of the alleged

infringers.

The first grand balKgiven by the telephone and
electric light linemen of Topeka, Kan., was held

October 20th, at Music hall, and was very suc-

cessful in point of numbers and the enjoyment
of those in attendance. The hall was brilliantly

lighted by incandescent lights, and a chime of

electric bells and numerous telephone instru-

ments properly connected, made the boys feel

very much at home. Before announcing each
dance one of the floor managers called attention

by pressing a button which rang a chime of

bells. The following gentlemen acted as floor

committee : Charles Hasten, William Frizell,

John Pucket and L. C. Redmond.

E. D. Barrett, telegraph operator at the Syca-

more station on the Minnesota & Northwestern
railway, committed suicide by drinking a bottle

of laudanum on the 26th ult. Depression, due to

dissipation, is alleged to have been the cause.

NEW ENTERPRISES.
Ennis, Pierce & Co., of Rushville, Ind., will

build a new engine house of one story to cost

between §3.000 and §4,000.

The Stewartsville Coal company, of Stewarts-

ville. Mo., have called for bids for sinking a coal

shaft. B. F. Clark, of the same place, is secre-

tary of the company.

The Baptist society, of Jefferson City, Mo.,

will build a new church to cost §10,000.

Col. R. M. Hurst, of Kansas City, Mo., will

erect a building to be used as a hotel, flats and
apartments. It will cost §300,000. Electric

bells and electric lighting apparatus will be put

in.

Judge William Sloter, of Centralia, 111., is

about to put up a two-story residence.

The Georgia Marble company, of Tate, Ga.,

will put in a large electric light plant.

J. H. Campbell & Co., of Higginsville, Mo.,

have called for bids on a steam plant and ma-
chinery for coal mining. They will use com-
pressed air.

White & Todd, of Aurora, III., will put up a

business block of two stories to cost §20,000.

J. E. Minott, of Aurora, is the architect.

THE TELEGRAPH.
A rumor comes from Wall street, New York,

that President Chandler of the Postal Telegraph
company and Jay Gould of the Western Union
have held a conference and that the outcome was
a determination to advance rates.

Miscellaneous Notes.

A Washington dispatch announces that John
Russell Young, ex-minister to China, is at the

head of a company formed for manufacturing

and selling McLaughlin's electrical type writer,

or dynamograph, as it is termed. Philadelphia

and Washington capitalists are interested finan-

cially. The instrument is a type writer on which

a message can be written as on the instrument

of that name widely known and used, but the

message is transmitted electrically to a desired

distance and reproduced precisely as written.

The first young girl to be cremated in Amer-
ica was 9 year-old Alida Weissleder, the daugh-
ter of the superintendent of the Brush Electric

Light company in Cincinnati. Her body was
burned last week at a crematory in that city.

The corpse, wrapped in white alum linen, with

white and yellow roses on the breast, was slid

into the retort by two attendants, who at once

retired, and in the stillness that followed the

mourners could hear the puff and sizzle of the

gases of the body as the heat devoured it.

After an hour the blue flames stopped circling

about the body, and a long white streak was
seen where it had been. These ashes when
gathered up weighed less than a pound. They
were returned to the parents, and will be pre

served in an urn. It was the ninth incineration

at the crematory.

L. McCormick. electrician of the Newton
Electric Light company, has devised and
patented a new grate designed to burn slack

coal.

Following are the assessments upon some of

the corporations of Cook county. III.: Baltimore

& Ohio Telegraph company of Illinois §17,368 ;

Central Union Telegraph company §58,817 ;

Chicago Telephone company §172,438; The
Chicago Sectional Electric Underground com-
pany §135,000; The Sun Electric Light company
§8,630 ; 'The Western Edison Electric Light

company §25,000.

A syndicate of Belgians has obtained from the

Persian government the concession for construct-

ing a railway in that country. The first line will

run from the capital, Teheran, to the celebrated

place of pilgrimage, Shah-Abdul-Azim, a town of

90,000 inhabitants, and it will be about ten kilo-

metres in length. The concession granted to

this Belgian company has, however, an import-

ance for them far e.^eeding any value that can

be attached to any single line of rail, for it en-

titles them to the exclusive right of constructing

and working a long line from the Caspian sea to

the Persian gulf. The significance of this rail-

road, commei'cially and politically, needs no

comment. The name of the company will be,
" Societe Anonyme Beige des Chemins de fer

Persans," and is now established in Brussels.

A Sicilian has invented a method by which
cremation is accomplished by means of electri-

city. It requires a dynamo like those employed
for arc lights. It is stated that the effect of the

intense heat is to vaporize the entire body.

According to the Earl of Rosebery the tele-

graph, the telephone and the postal card, in ad-

dition to shorthand, are nothing but the signals

of distress of an overstrained civilization.

Henry Clay of Philadelphia has devised In
electro-pneumatic system by means of which a

carrier can be dispatched from a main station

through an underground tube and switched off

by the operator at any way station at will, without
interfering with other carriers which may be
travelling in the tube at the same time.

It is expected that before long a practical test

of one of the numerous harnesses for the control

of Niagara's power, brought into existence under
the stimulus of a §100,000 prize, will receive a

practical test which will demonstrate its use or

prove it a failure, and give something further on
which to base arguments that Niagara contains

no great shakes of available power, runs a Buffalo

press dispatch. An endless chain, with feather-

ing buckets, was the invention of a Buffalo man.
The rights for Erie and Niagara counties he

sold for §65,000. He says that he has a contract

for that amount. A stock company with §1,000,-

000 capital is to be formed if the coming test

proves successful. George W. Smith has obtained

backing to the amount of $10,000, which is the

amount a 1,000-horse power machine will cost,

and he has received the necessary permis-

sion from the secretary of war to place the ma-
chinery in the river. Mechanical drawings are

now being made, and it is expected that the ma-
chine will be tested this fall.

A speaker at one of the recent anarchists'

meetings in London is credited with the follow-

ing :
" My blood boils when I think of the

sufferings to which the workingmen of Chicago
• have been subjected, in the hope that in their

agony they would ' peach ' on their comrades.

They were imprisoned in what they called 'sweat

boxes '—dark cells five feet high and four broad.

To the walls and bed are attached galvanic bat-

teries, turned on at the will of the turnkey. The
hapless prisoner can neither sleep nor rest.

Through apertures powerful colored lights are

turned on suddenly, and the prisoner goes wild

with fear. Late at night scoundrelly hirelings

are let into the cell to belabor the prisoner with

clubs until dawn. This treatment is begun again
- the following night, and is continued till the

prisoner expresses his willingness to testify to

anything the district attorney may deem neces-

sary for his conviction." This, forsooth, is a

well depicted picture, but so long as it is a pic-

ture only, it may be subjected to some criticisms

in regard to coloring. Before the next speaker

attempts to work in the galvanic battery as an
instrument of torture of the Chicago inquisition,

he should take counsel with some expert electri-

cian, who might be able to tell a tale still more
startling, or, for the occasion, invent some
instrument much more cruel than the galvanic

battery.

On the Wabash road a rule has been promul-

gated that all conductors, engineers, and yard

masters, train dispatchers, section or bridge fore-

men, and every officer connected with the opera-

ting department shall carry watches of a certain

standard of excellence certified to by an examiner.

The requirements are that each watch must be

fifteen jeweled, with patent regulator, adjusted to

heat and cold and protected from the effects of

magnetism, although it is said, on the authority

of the examiner, that while the anti-magnetic

shield is advised for use it is not made compul-

sory.

Very elastic caoutchouc tubing gradually loses

some of its elasticity. Later, the tubes break on

stretching, even if previously laid in warm water,

and finally they crack if pressed between the fin-

gers. This change is put down to a very slow

formation of sulphuric acid by the action of moist

air on the sulphur contained in the caoutchouc.

By frequent washing with slightly alkaline water

the action of the acid is prevented. Tubes
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washed five or six times a year remain perfectly-

elastic, it is said.

Tlie Mcintosh Galvanic & Faradic Battery

company of Chicago are making a new milliam-

pere meter, similar to that shown in No. i of the

Western Electrician, but on which the reading

will be only to 20 milliamperes, the design being

to so widely separate the divisions on the dial

that the slightest movement of the indicator will

be very readily perceptible. As may be inferred,

the instrument will be used for exceedingly deli-

cate work, such as brain work in electro-medical

practice.

It is asserted that 28 miles of cable railway

will be in operation in Kansas City by the close

of the present year, and that 2 1 miles will be con-

structed in iSSS.

A Hartford man has invented an apparatus

for timing horses. A clock with three hands

—

minute, second and quarter second— is started

by the official tinier. When the winning horse

touches the wire the clock is stopped by electri-

city. At the same instant the current opens a

camera, which photographs the horse and the

clock face.

A New York correspondent discussing the

question whether the metropolis is a sleepless

city, argues that it is no more so than the village

of Nantucket in the winter, or than any other

village in which there are one or two constables,

a nightly party of dancers, a clerk kept up over

his books, a watcher at the bed side, and one or

two others sitting out the night. "Ten thousand

out of the population of New York is only one

in every 160 residents. If you include the

strangers in town every night, as you must do, it

is one in iSo. That is equal to ten men up all

night in a village of 1,800 inhabitants ; so that

New York is above the average after all, but not

enough to be called sleepless. The 10,000 is

made up in this way. There are about two thou-

sand city and park policemen on duty most of

the night, about one thousand bakers at work
till morning, about three hundred and seventy-

five in the headquarters of the gas, electric light,

steam heating and telegraph companies, about

two thousand private watchmen in buildings and
in the streets, about three hundred night hands

at fifteen ferries, about three hundred and sixty

men at work on the two all night elevated roads

and the three lines of horse cars that are run in-

cessantly, and, finally, it takes about seven hun-

dred and fifty men to perform night service in

the hotels, one hundred men to drive the night

cabs, and about two hundred and fifty men as

clerks in the all-night restaurants and drug stores,

and about five hundred in miscellaneous places,

like the bridges and hospitals, for instance. The
all night list, as I have set it forth, foots up
about 7,500 souls. Add to these 1,500 dancers

during eight months of the year, and under
two thousand stragglers of all kinds, and the

total is less than eleven thousand. The figures

are, if anything is amiss with them, too high by
1,000.

Business Mention.

The Electrical Supply company, 171 Randolph
street, Chicago, are introducing in the west paint

made by the Standard Paint company for insula-

ting electric wires. They have had the p"aint under
trial for some time and are thoroughly convinced
of its merits. It retains its flexibility and co-

hesive power, does not scale like asphalt, does
not oxidize and is not affected by sudden
changes in temperature or by moisture. A
length of underwriter's wire covered with a single

coat of paint and kept in water for several

months showed no depreciation in the insulation.

The Western Electric company of Chicago
are filling orders for ten miles of loo-conductor
standard metallic cable for Buffalo, N. Y.; 3,800
feet of 150-conductor cable for the Ohio Valley
Telephone company, Louisville, Ky., all for

underground work, and 31,000 feet of electric

light cable for the Chicago Arc Light & Power
company of Chicago.

The Detroit Lubricator company, in a circular

of late date, defines its position in regard to the
recent decision by Judge Colt, at Boston, in the
Seibert and Lunkenheimer case. The Detroit
company was in no way a party to that suit,

although its sympathies and interests were on the

side of the Seibert company inasmuch as an

amicable settlement of all matters of difference

between them was made December, 1883, and

still prevails.

The Western Electric company's plant at St.

Louis has been increased by another 30-light

machine, making the total capacity 150 lights.

Independence, Mo., is to be lighted by a 60-

light plant of the Western Electric company's

make.

The same company has recently taken a con-

tract for a 30-light plant at Keyport, N. J., and
another 6o-ligiit plant in addition to one of the

same size already running in Scranton, Pa.

A recently incorporated company is the Elec-

tric Construction company, of Lawrence, Kan.;

capital stock, §25,000 ; directors, C. W. Cook,

E. Rousel, J. E. Jeffries, F. A. Mead, E. P.

Tremper.

The United States Fire Alarm company of

Evart, Mich., has recently furnished the city of

Hastings, Mich., an alarm, using one of their

mocking bird whistles. For a public or general

alarm it is very satisfactory.

The Vitrite & Luminoid company of New York
have suspended payment. It is expected that

their embarrassment will be only temporary.

The Central Electric compan)', 38 La Salle

street, Chicago, have secured the western agency
for the Okonite company.

Many gas companies of the LTnited States are

considering very carefully the question of com-
bining electric lighting with their gas plants. No
small number of companies have accepted

the situation, and become earnest advocates of a

combination. The following gas companies
have adopted the American system of electric

lighting : Brookline Gas Co., Brookline, Mass.,

150 lights ; Citizens' Gas Co., Jacksonville, Fla.,

100 lights; St. Paul Gas Light Co., St. Paul,

Minn., 500 lights ; Citizens' Gas Co., Jackson,

Tenn., 50 lights ; New Albany Gas Co.. New
Albany, Ind., 50 lights ; Citizens' Gas Co., Or-

ange, N. J., 50 lights ; Columbus Gas Co., Co-

lumbus, Ind., 50 lights ; Glens Falls Gas Co.,

Glens Falls, N. Y., 100 lights ; Halifax Gas Co.,

Halifax, N. S., 100 lights ; Meriden Gas Co.,

Meriden, Ct., 150 lights ; Oswego Gas Co., Os-

wego, N. Y., 35 lights ; Paris Gas Co., Paris,

Texas, 35 lights ; Portsmouth Gas Co., Ports-

mouth, Va., 100 lights; Saratoga Gas & Electri-

cal Light Co., Saratoga, N. Y.. 175 lights;

Schenectady Gas Co., Schenectady, N. Y., 35
lights ; Seattle Gas Co., Seattle, Washington
Territory, 100 lights ; Tacoma Gas Co., Tacoma
Washington Territory, 50 lights. The majority

of these companies find the electric light work-

ing so satisfactorily and so much more profitable

in connection with gas than at first anticipated,

that they are now contemplating increasing their

arc light apparatus.

The Concordia Electric Light company, of

Concordia, Kan., has ordered another 30 light

dynamo of the Western Electric company, of

Chicago, increasing the capacity of its plant to

90 lights.

Seattle, W. T., which has been using the

American system for the past six months, has de-

cided to increase its plant, and has just ordered
another 50 light plant from the American com-
pany.

The National Electric Construction company,
of Chicago; capital stock, §100,000; incorpora-

tors, J. E. Tuttle, Frank A. Wunder and Olive

G' Fessenden is a recently incorporated com-
pany.

A Cleveland dispatch of the 14th inst. states

the Cleveland Electrical Manufacturing companj'
began suit in the United States circuit court

against the Cleveland Electric Matting company.
It is claimed that the plaintiffs own valuable

patents on an electro-magnetic watchman's regis-

ter which are being infringed upon by the de-

fendants. The court is asked to enjoin the

defendants from further infringing on the rights

of the plaintiffs, and also to render such relief as

the case deserves.

The First national bank building at Omaha,
Neb. is being wired by Leonard c& Izard of Chi-

cago for Edison lights. The same company are

acting as consulting engineers in the remodeling

of the central station plant at Appleton, Wis.

The United States express building at Chicago
being wired by Leonard & Izard for Edison
jhts.

is bein

lights.

Electrical Patents.
Isszcc-d October l8 and 25, 1S87.

371,869. Coin Operated Electrical Weighing Scale. Ed-
win R. Whitney, Manchester, K. H.

371,876- Fire Alarm Telegraph. Charles Burgher, Bos-

ton, Mass.

371,893. Electrical Distribution and Charge of Secondary
Batteries. Frank King, Fulham, County of Middle-
sex, England.
The first claim is as follows ; *' The combination

of two or more secondary batteries or sets of secondary

batteries, a charging-circuit, a distributing circuit,

switches— one for each battery or set of batteries—
for transferring the same from one circuit to the other,

magnets for operating said switches, and means as

indicated, for opening and closing the circuits of said

magnets at the proper times, substantially as de-

scribed."

371,915. Governor for Incandescent Lights on Arc Cir-

cuits. Chauncey D. Baker, Chicago, 111.

A single compound solenoid is used in connection

with a resistance box and commutator.

371.936. Electric Railway. John Hartman, jr., Phila-

delphia, Pa.

371.937. Rheostat. John Hartman, jr., Philadelphia, Pa.

371,940. Electrical Communicating System. Alfred G.
Holcombe, New York. N.Y.
A telephone exchange system designed more espe-

cially for hotels and factories. Individual lines not in

operation are utilized as a return circuit from a room
when communicating with the office.

371,958. Electric Current Indicator. Wyllis H. Mark-
land, Altoona, Pa. I

An electro-magnet of circular shape acts upon an S-

shaped armature, pivoted to revolve in the plane of I

the magnet.

371,965. Hauling-through Conduit System. James F.

JNIunsie, Chicago, 111.

The cables are carried into the conduit upon a chain

roller bed.
j

371,980. Automatic and Autographic Telegraphy. Chas. J

Selden, Baltimore, ]Md. i

This is a duplex or quadruplex system. Currents of

varj'ing strength and polarity are employed, each pen

being controlled by a separate finger

372,012. Electrical Resistance-Board. Irving W. Col-

burn, Fitchburg. Mass.

372,026(1). Electrical Safe Lock. 372,027 (2). Electro-

magnetic Safe Lock.

372,028 (3). Electrical Safe-lock. 372,029 (4). Electri-

cal Combination-lock. Charles J. Kintner, Philadel-

phia, Pa.

(1) The combinations of the lock are made electri-

cally, the circuits running from the outside to elec-

tro magnets within the safe. A safety circuit is pro-

vided to avoid detection of the combination.

(2) All the bolts and bolt controlling apparatus,

are located inside the vault and electrically controlled

from the outside.

(3) A series of insulated electrical contact plates are

used instead of the gate, one such plate being provided

for each number on the dial plate. By bringing all

the plates into a particular relation with respect to

their contact springs, a circuit is completed through

an electro-magnetic device to release a locking bolt.

(4) The lock and electrical apparatus are located

inside the safe and operated by conductors extending

through the door. The circuit connections are ar-

ranged so that one must follow the e.xact sequence of

the combination.

372,046. Electrical Primer. George Stuart, Elswick

Works, Newcastle-upon-Tyne, England.
The primer is designed primarily for use with axial

vented guns.

372,078. Underground Electric Conductor. Harry Metz-

ger, Pittsburgh, Pa.

The object of the invention is stated to be : To
remedy altogether the adverse effects of leakage and

to mitigate the effects of electro-magnetic induction

between wire and wire, and to counteract and in a

great measure to eliminate the retarding effects of the

electro-static induction between the wires and the

earth in underground cable systems.

372,155. Telegraph Key and Sounder. George M. Lane,

Asbury Park, N. J.

372,167. Fire Extinguishing Apparatus. William Mer-

acher, Cleveland, Ohio.
372,16s. Coin-operated Induction Coil. William Oliver,

London, England.

372,193. Galvanic Battery. James T. Armstrong, London

England.
The electrolyte or exciting fluid consists of saponi-

fied oils or fats. The electrodes are kept clean by

changing the charge or exciting fluid from one kind to

another, which will neutralize the objectionable

effects of the antedent fluid.

372,201. Regulator for Dynamo - Electric ilachines.

Charles E. L. Brown, Zurich, Sw-itzerland.

372,208. Electric Valve Controller. Simpson W. Der-

mitt and Wesley V. Dermitt, Pittsburg, Pa.

372,231. Regulator for Electric Motors. Alexander W-
iSleston. St. Louis, Mo.

372,245. Autographic Telegraphy. John E. Watson,

Louisville, K3^
372,247. Call Register for Telephones. Arthur F

Adams, Little Rock, Ark.

372,273. Railway Rail and Conduit for Electric Wires

etc._ James T. McNulty, Philadelphia, Pa.

IL
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Russell & Co. I
MASSILLON, OHIO,

BUILDERS OF

Automatic Engines '

I BOILERS, ETC.
Complete Power Plants Furnished

and Erected.

Sb-vd for Catalogl'e.

J\ie par4;ep-|^u5^ell fr\in\n^ and [r\ff Qo

Elecfci^ic

Light

Adapted to all Systems.

CITY OFFICE,

lUPineSl

ST. LOUIS,

MO.

^-

George p. Barton,
—^^^^^^^^^^^^^[^w Offi(;e :

Rooms 68 and 69 TEMPLE COURT,

225 DEARBOR N STRE ET, CHICAGO.

Patent and Trade-mark Cases.

M. T. Greene, I^estdenc. Geo. A. McKixlock, Treasurer. Wii. H. McRinlock, Secretary.

Bentral Electpic Go.

WESTERN AGENTS COMPANY.
TRADE MARK.

Electric Llglil, TelephoEc liryDTTO A KTT^ /^ A TIT TTC tor Aerial. Submarine and
and Telegrapli VV XAXllS JXaU VADljJjO Underground uses.

3S & 40 La Salle Street, Chicago.

Mcintosh GalYanic and Faradic Battery Company
NOS. 300, 302, 304 &. 306 DEARBORN ST., CHICAGO, ILL.

MANUFACTUREHS OF

galvajStic batteries, faradic batteries,
combined galvajfic and faradic batteries,

STATIC MACHINES, ELECTRIC MOTOR for Static Machines,
Deutal Eiig-ines, Small Lathes, etc.

MILLIAMPERE METER. MEDICAL DYNAMO, ELECTRIC BATH APPARATUS,
and EVERY VAKIETY OF ELECTRICAL INSTRUMENT employed in treating^ disease.

The Mcintosh Combined Galvanic and Faradic Batteries have been adopted by the U. S. Government for its Hospitals.

HIGHEST AWARD AT THE NEW ORLEANS EXPOSITION.

Send for Catalogue, and mention this paper. EXPERIMENTAL ELECTRICAL APPARATUS MADE TO ORDER.

::HAS. a. CHEETEK, Pres. WILLAKD L. CAJSfDEE, Treas.

The Okonite Company,

>lON/^

- eebie hi^ljl

trad^ mark.

Manufacturers of

)elepl2one ansl )elejpar3l7

WIRES AND CABLES
FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
"Wft particularly desire that & trial should be given cor wire by all parties contemplating Underground,

erlal or Submarine aervlce as we are convinced that it is the safest wire for the purposes linown, and we
in. without hesitation, refer to parties who are now using it. We are also manufacturers of the celebrated
•KONITE TAPE, the Jest Insulated Compound for making joints In the market. Estimates and
notations furnished upon application.

hicago Branch. 38 & 40 LA SALLE STREET, Chicago, III.

Minnesota Branch, MINNEAPOLIS ELECTRIU CO., Minneapolis, Minn.

Nebraslia Branch, MIDLAND ELECTRIC CO., Omaha. Neb.

Sawyer -Man Electric Co.
LIOENSKD BY AKD SUCOEEDINQ TO THE COMMERCIAL BUSINESS OF THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATENTS.

GENERAL OFFICES:

MOTUiL LIFE BLD&.

32 NASSAU ST.,

NEW YORK.

Plans and Estimates Furnished
for all kinds of Incandes-

cent Lighting.

Philadelphia Office:

No. 308 lALNDT ST

BOSTON OFFICE:

No. 33 FEDERIL ST,

Estimates Furnished for the
Thomson-Houston System

of Arc LlgbtlDg.

The DYNAMO of this Company is AUTOMATIC in Its regulation, and will maintain a UNIFORM
LIGHT, with ALL or ANT PORTION of tlie lights in Circuit. Our LAJIP will NOT BLACKEN and

will MAINTAIN its CANDLE POWER during Its Guaranteed Life.

Remington Standard Type -Writer.
branch offices.

JEW YORK, 339 Broadway.

BOSTON, 306 Washington Street.

PHILADELPHIA, No. 834 Chestnut St.

(Continental Hotel.)

/ASHINGTON, LeDroit Building.

BALTIMORE, No. 9 North Charles Street.

CHICAGO, 196 LaSalle Street.

BRANCH OFFICES.

ST. LOUIS; No. 308 North Sixth Street,

KANSAS CITY, 322 West Ninth Street.

ST. PAUL, 115 East Third Street.

MINNEAPOLIS, No. 12 Third Street, South.

INDIANAPOLIS, No. 84 East Market St.

LONDON, No. 100 Gracechurch St.

lUNEQUALLED FOR SPEED, EASE OF MANIPULATION AND DURABILITY.
Purchasers may return machine within thirty days C.O.D. if not absolutely satisfactory.

lur Goods are on sale In all the principal cities of the World. 339 BROADWAY, N. Y.

Ill
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paraday Qarbon Company,

CAPACITY, 1,000,000 CARBONS MONTHLY.

PITTSBURGH, PA.

Cleverly Electrical UJorks,
1018 Chesinut St, PHILADELPHIA.

IMPROVED AUTOMATIC BURNER
On Ihe Automatic Burners the electricity not only lights

the gas, but turns it on and off by means of the push buttons,
1

or keys.
The Automatic has been greatly improved, and is fitted

with binding posts instead of the loose wires as formerly '

and new form of shelh
The improved Automatic and Pendant Burners are guar-

\

nnteed to be reliable, safe, and of first-class workmanship, i

FRANKLiN S. CARTER. CHAS. M. WILKINS. E. WARD WILKINS.

Partrick & Carter,

Eleci^rical Supplies

ESTABLISHED
1867.

for the TELECRAPH, TELEPHONE, ELECTRIC LIGHT, Etc.

No. 114 South Second Street, Philadelphia, Pa.
SOLE PKOPKIETOr.S OF THE

PATENT NEEDLE ANNUNCIATORS AND BURGLAR ALARWIS,

Entterics, Electric Bells, Push Buttons, "Wire, etc. Electric Bell Hangers' Supplies, Electro-Platers* Supplies. Electro-lledical Machines, Experimental Apparatus, Electrical Novelties, etc., etc. Send for Catalogues
and get prii^es before purchasing.

Electric Light Repairing, General Machine Job-Work, Pattern Making, Etc.. Etc

ELECTRICAL AND MECHANICAL ENGINEER, ^^^n'S^ISturer.
OITlce and Works: 95 and 97 INDIANA ST., CHICAGO.

GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALER IN

Electrical Securities,

EXPLOITER OF

Electrical Inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET, CHICAGO, ILL.

\QI^gvefep Qe^li^\<^ [T]p^. Co.

INCAJSTDESCENT LAMPS, irora lO to 100 Candle Power.
DYNAMO MACHINES of Improved Construction.

Proposals for Estimates furnished for Complete Installations of lucandescent

Plants upon application to

P. 0. BOX 3068, BOSTON, MASS.
FACTORY AT CAM BRI DGEPORT, MASS.

AIAZIB & STANLEY,

J)Li^l:-ppoof

Electric

BELLS 1

32 $ 34

Ym\M p.

NEW YORK.

THE ELECTRICAL CONSTRUCTION CO.,

ITl IlANDOi.pii Street, Cuicago, III.

G. A. muiTEB, jranager.

The Rice Automatic Engine.
.
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THE JOHN I. NO^E MFG. CO., BUFFALO, N. Y,

The Western Electrician

$2 00 ^'^^ Handsomest,

A " The Cheapest

YEAR. The Best.

Send in your subscription for the only Electrical Journal

published in the West.

WESTERN ELECTRICIAN,

No. 6 Lakeside Building, CHICAGO.
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J. B. YOUNG,
PRESrDEHT AND TREAS,

B. K. JAMISON,
VICE-PRESIDENT.

Solar CaA@^ &Mfe C@

nth and Etna

Streets,

PITTSBURGH,

PENN.

MADE FROM NATURAL GAS. PROCESS PATENTED.
Western Office, Room 45, 1 87 La Salle Street, Chicago.

SPECIAL DISCOUNTS ON LARGE ORDERS.

Telegraph, Telephone and Electric [ight Supplies.
«

ANNUSCIATORS, BURGLAR ALARMS, ELECTRIC BELLS,

BATTERIES AND BATTERY SUPPLIES.

Repair Work done and Special Manufacturing attended to.

Skilled Workmen in all Departments.

»"ALL APPARATUS WARRANTED AND SATISFACTION LGUARANTEEO.

MAGNETO BELLS, ETC., ETC.

I^ailu/ay J<^l<^(5rapt7 5^PP'y Qpmpapy,
Ho. 211 and 213 Randolph Street, CHICAGO.

COEBKSPOITDENOE SOLICITED.

United States Glectric Hire Alarm (Jo.

EVART, MICHIGAN.

PP.OPKIETORS OF THE

'Chese Police aifl Fire Alam Telegrapli

SYSTEMS,

The most Efficient, Durable and Re-

liable now in use, and giving

entire satisfaction in dif-

ferent cities and

villages in the United States.

SEND FOR CATALOGUE.

forest City Electric "yyork^s.

Manufacturers of CLEVELAND'S ELECTRIC LIGHT CUT-OUTS,

GANG SWITCHES, FROM 5 TO 40 AMPERES,

Quick Make and Break Uncon-
trolled by the Handle.

Correspondence

Solicited with

Electric Light

Companies.

W. B. CLEVELAND, Proprietor, 26 S. WATER STREET, CLEVELAND, 0.

The Globe Electric Coivip'y,
Wholesale Manufacturers of Every Deacrlptlou

of Apparatus for

TELEPHONE COMPANIES,
Pifl^ Switch-Boards, Switches,

Annunciators antf^Bell Supplies a Specialty.

Ths &lob9 House a,nd Cole Im Annunciators

Which are of the Best JIalerial and Workman-
ship, are Perfect In Action, Simple In Construc-
tion, Elegant In Design, and Low In Cost. In
addition they possess many other important ad-
vantages which are wanting In other Annuncla-
tora.

4 Indicators.. .51a 00
... 16 00
... 20 00

... 24 00

... 29 00

... 36 00

... 44 00

... 57 00

40 Indlcators-S 74 00
50 "

, 93 00
60 "

. 106 00
TO "

. 121 00
SO "

. 132 00
90 "

. 145 00
100 "

- 155 00

With Alarm $3-00 Extra, Subject—

THE GLOBE ELEGTRlg GOMPANY,
CLEVELAND, OHIO, U. S. A.

I.TmrrTBEtflNGj*

is tanned on the surfaces
only; the

llflllOlliMWilil
Send for Our Valuable Book for Engineers and Belt Users. Free.""*

Agents in all Cities. Send for Trial Belt.

Our Belts are tlie strongest, most even and perfect Electric Belts made.

ST. XjOXTIS, 3VEO.

e Card Electric Motors.

IE CARD ELECTRIC MOTORS,
.nning sewmg machines, dental lathes, etc , by

- by incandescent light currents, also for photo-
}

ic retouching and other light power uses by
'7 A

"^' "^h"^ motors have the Card Re-
J ale Commutator, in which all the sections can
:en out and replaced without disturbing a wire.

i!:cellent apparatus for schools and r-" ^'

=- ted catalogue sent free on demand.

GEO. F, CARD MANFG, GO.,
«Jn Western Electriciaa. Cincinnati, OhIO.

CONDA (FOEMEKLT PRISM) CELL, COMPLETE.

The Standard Open-Circuit Batteries of the World.

GONDA and DISQUE,

The Only Genuine Leclanche Batteries

Are tlaose wliicli bear this

LABEL and the Trade-Mark, GONDA.

DO NOT BE IKPOSED UPON BY IMITATIONS.

If dealers have not the Genuine Battery,
send direct to us for Price-List.

THE LECLANCHE BATTERY CO.,

149 West Eighteenth Street, New York.

GEN'CINE DISQUE CELL, rOMPLETE,

The Porous Cell also bears Label.
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D. A. DASGLEIi. Pres. J. B. CHOUSE, Ylce-Pres. W. H. BOVLTON, Svpt. M. A. TSEMAJNE, Asst. Sunt. C. E. FBEXCH. Sec. W. G. SMIIH, Treat.

The Standard Carbon Company,
Successors to THE BOULTON, CLEVELAND & CRYSTAL CARBON COMPANIES,

AND MANITFACTtJKERS OF THE ABOVE

#===^Q8lebratGd Bra9d5 of C^arbop poi9t5 apd Battery /r\aterial.==#

CAPACITY, 100,000 DAILY.

This is not a combination, but a consolidation of the best skill and talent in the carbon business, for the purpose of producing the best possible carbon at the lowest
I

practical price.
|We have the largest capacity, the best skiU, and make the best carbon in the world, and manufacture carbons for every system of arc lighting in the world. Prices and
|

discounts furnished on application.
,

STANDARD CARBON COMPANY, Cleveland, Ohio, U. S. A.

GULES JLlSrxI-I^iLGrNEXIC SHIELD
Office of Van Depoele Electric Wig. Co.

Chicago, Feb. 16, 1886.

Anti-Magnetic Shield & Watch Case Co.

Oentlemen : ~~ Your Anti-Magnetic
Shield for watches cannot he over-esti-

mated. It is now very near eight months
that I have worn my watch, and to-day

it is (without correcting time) about one
minute slow. Considering the fact that

I am every day near dynamo electric

macJiines in our regular business, the

test could not be harder. I could never
have believed it before that protection

was so complete. In this age of elec-

tricity, not only electricians, but every-

one who needs the correct time, should
have the Anti-Magnetic Shield. A good
deal of practical utility, as well as pleas-

ure, can be derived from a good time-

keeper. At present, I look upon a watch
without a shield as a thing incomplete,

and so it is. Very Respectfully,

CHAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M. Co.

Sore protection from all Electrical and Magnetic dist irbnncei

Send for descriptive circular. GILES BROS

-WTAXCMES.
'

' * * * I have no hesitation in saying
that I believe the shield would perfectly
protect the watch against any magnetic
influence to which it is likely to be ex-

posed by bein^ worn in the vicinity of a
dynamo machine. -

The plan you have adopted of plac-

ing the watch movement inside a closed
box of this magnetic material, is based
on true scientific principles, and is the
only plan I know that could succeed.

WM. A. ANTHONY,
Prof. Phs. Dept. , Cornell University.

The application of Anti-Magnetic
Shields to pocket time-pieces promises to

be of very great importance to horologists
and watchmakers ; it will render opera-
tive and tine adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of

their susceptibility to the all-pervading
magnetic influence.

AMERICAN WATCH CO.,
Waltham, Mass.

CO., 103 state Street, CHICAGO.

NEW » YORK * SAFETY • STEAM « POWER • CO.
BTTllDEHS OF HIGH GRADE SELF-CONTAINED

AUTOMATIC

Qjt-Off ^^^(^ipes,

6PEOIALLY ADAPTED FOR KTJXNINe

fLECTRIC ^ ilGHTS

And other duty requiring close

regulation of speed.

ADVANTAGES

:

Great strength without excessive weight.

Small space required.

Simplicity of construction.

Accessibility of all park.

ESTIMATES CHEERFULLY FURNISHED.

Western Office and Warerooms'

64 & 66 i. iA^TIL iX.,

CHICAGO, ILLS.

WM. A. HAMMETT, Mgr.

Tl^e U/oodbury

AUTOMATIC

Cut-Off High Speed

ei|Gii|e.

-MANUFACTURED BY-

^OODBUI^Y GnGINE

(SOMPAKY. '•^

ALSO BUILDERS OF

piaip 5lide l/alue

AKD

DonMe Yalve Meflimn Speeil

AUTOMATIC

'^Qut-off ^T)(^ms

TUBULAR BOILERS.

Address tlie Manafacturers at

652 Mill street, ROCHESTER, H. Y-
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\q. Van Pepoele Eleetn^ ^%xii\\^&i\?\\i^ ©o.

VAN DEPOELE

^I^(;tri(;

I^ailu;ay5
ARK IN OIEKATIOX AT

OF CHICAGO, ILL., U. S. A.
Owners of the Patents and Inventions

of CHAS. J. VAN DEPOELE
FOB

^l^etrie

I^ailu/ay

/Apparatus,
Electric Arc Light Dynamos and
Lamps.

Constant Speed Stationary Electric

Motors, Etc.

Our Arc Electric Light unequalled.

The only perfect Double Lamp.
Thousands m use. Guaranteed
equal to any in every respect.

^^a^ Pepoele £leebie \i\^<^ ""ElfctrTc^TghT'atalog""
'" '"'' '™""' " ^o^^^-^,,y. Write for Illustrated

Appleton, W^is., Scranton, Pa.,

Montgomery, Ala., Detroit and

Port Huron, Mich., Windsor, Ont.,

Binghamton, N. Y., and Lima, O.,

and are being constructed at An-

sonia, Ct., Brooklyn, N. Y., and St

Catharines, Ont., Omaha, Neb., and

Dayton, Ohio.

Estimates and Catalogues sent on
Application.

^ADDRESS-

VAN DEPOELE ELECTRIC MANUFACTURING CO.
15,17, 19&21 NORTH CLINTON STREET,

HEVI YORK OFFICE: Rooms 220, 221 &. 222, No. 45 BROADWAY. CHICAGO, ILL, U. S. A.

^LECTRIC \' JylGHTING.
(WOOD'S PATENTS), Owned and Manufactured by the

American Electric Manufacturing Company^
18 CORTLANDT STREET. NEW YORK.

' For simplicity of construction, steadiness and purity of light, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning,

Tlie AlidERICiLlSr IDYITJLIMO HiLS ISTO EQXJiLI-.
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits of

the AMERICAN SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDF?ESS

J^HIBIC^H IlECTBIC MfAMUFACTUBIMG Co.
18 Cortlandt Street, NEW YORK.
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-OFFICERS -DIRECTORS:-
H. G. OLDS, President. M. W. SIMONS, Secretary. I H. G. OLDS. JOHN H. BASS. P. A. RANDALL.
P. A. RANDALL, V, Prest. R. T. McDONALD, Treas. & Gen. Manager. 1 M. W. SIMONS. R. T. McDONALD.

]Fort l^ayxie "Jenney" Electric Li^lit Co.^

J. A. Jenney Dynamo-Electric Machines,
AND THE PERFECTLY AUTOMATIC AND SELF-REGULATING

* J'EITlSrEY ARC LIOHX. -*
The JENNEY DYNAMO has no equal for SIMPLICITY, COMPACTNESS and DURABILITY.

The same has been said and admitted to be true of the Jenney Lamp. Recommended for the award of the

At the Great Southern Exposition at Louisville, 1883, for Best Arc System. Awarded First Medals
for Best Arc Lamp, Best Arc Dynamo, Best Arc System.

This system HAS NO EQUAL for SIMPLICITY, DURABILITY and STRENGTH OF LIGHT.
We have the Only Perfect W^orking Headlight for Steamboats, with Focusing Reflector. Full in-,

formation furnished on application. 7

MAIN OFFICE AND WORKS: Broadway and P. Ft. W. & C. Ry., Ft. Wayne, Ind., U.S. A.'

PHILADELPHIA OFFICE: 26 North Seventh St., G. A. WILBUR, Manager. CHICAGO OFFICE : 115-117 Monroe St., W. J. BUCKLEY, Manager.

The Brush Electric Company
OF

C:J3L.E!"\7"E33L..A.P>a"3D, OHIO,
MANUFACTURERS OF

Bmsli ki IialisiB Kit liQi imimi,

ELECTRIC MOTORS,
Carbons for JLrc Lam^ps, Htc-, Etc.
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The Baxter Electric Motor.
This Motor is now ready to be placed upon tlie iVIarket.

Manufactured for both

fire apd I9ea9d(^s(;e9t (?ir(;uits,

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE

It is preferred to organize companies for tlie different States,

Correspondence solicited. Address

1 1 SOUTH STREET, BALTIMORE, MD.

Factory A, Constitution and Monument Sts. Factory B, Buren and Monument Stfl.
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STAMRDUHDER&MP CABLE CO.,,
General Offlces. No. 708 P£M1T. AVE., PITTSBU25H, PA,

Braicli Offices

:

bardt, Uanager,

( Hev Tori:. Telephone Building, Cortiaodt Ctreet.
1 5. L. Wiley Manager-

j
Chicago, 139 Dact Uadlscn attest, F. E. Sege:-

MA5DKACTURKRS OF

^i^

m ¥ARIN& ANTMNDOCTION AKD BDNCHED CABLES
AND ACHESON COMPOUND CABLE.

For Telegraph, Telephone, Electric Light and Power; Underground, Submarine
and Aeilal

i Light[^Leaded Cables for House Use.
Five Years of Uniform Success Enable us to Guarantee our Cables.

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

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

Aerial Use,

All Sizes Subterranean Use.

Electric Light and Power.

Telegraph and Telephone,

Railway and all other > . Encased Wires
Submarine Use

Branches of Signaling.
^^^" cncasaa Mures.

Concealed Wiring in all Locations.

CLARK B. HOTCHKISS, Gen'l Mgr., - 16 Dey St., NEW YORK.

Head Office, 45 Broadway, New York. Factory, East Newark, N. J.

THE CALLEHDER

Insulating and Waterproofing Go.
-MANTjrACTORKRS OF

Insulated Wires aj^d Cables
FOR ALL PURPOSES.

House Work, Arc and Incandescent Lighting. Contractors for Sub-
nriarlne and Underground Work.

Tfee (JMcago Glectrical Development (lo.

PROMOTERS OF ELECTRICAL INVENTIONS.

Patents bought outright, or inventions handled on royalty.

"We have superior advantages for placing patented ai tides

on the market.

Correspondence with inventors solicited.

171 RANDOLPH STREET, CHICAGO.

THE ILICTB
17 Dev Street, N£W YORK. ITl Randolph Street, CHICAGO, ILL.

FACTORIES: ANSONIA, CONN.
Dahiel W. Marmon, Pr^sldenc.
Addison H. Nobdyke, Vice-President.

Chaeleb D, Jbnitet, Electricfan Bbainaiid Rorison, Secretary,
Amos K. Hollowhll, Treasurer,

Jenney Electric* Company,
Sole Owners of all the Patents and Im entlons of Char as D Jenney (known ns the Jenney System) and Sole Owners and Manufacturers of his

Improved Oynamo, [amp $
Electric motor.

In all desirable features of Arc and Incandescent Lighting
the Jenney System leads. , Simple, durable, economical,
steady, brilliant and penetrating. In these esbentlals It chal-
lenges comparison

Estimates Promptly Furnished for Erecting Electric Lighting
Plants for Cities. Companies or Individuals.

pRrcEs Furnished for the Jenneiy Arc or Incan-

—

_

DESCENT Systems, or for both combined.

^^^H The JenneyArc-Incandescenc Dynamos are eelf-regulatlng,
^=~-^=: nnd permit the turning on and off of one or . II ol' che Lamps

at win.

TMs Compavy gives special ntuvtion to furnishing 2fiUs,

Sfiops, Factories, etc., with Individual Plants.

-^-
s[iD m nmm umaiu m ikibiiiiie tie sisteii. -«3

OFFICK JUID WOBSSl-

i
Uor. IviMii iicky Av<?. and J^Forris St.,

INDIANAPOLIS. IND.
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The ThomsGn-Mouston Eleci^riG Bo.
SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

Electric Arc-Lighting
IIT THE -yCORI.U-
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This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
• at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS FOR DIRECT LOW TENSION

AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

These dynamos are automatic in their regulation and will maintain a uniform light, with all or any portion of the lights in circuit,

maintain its candle power during its guaranteed life. Every requisite for the most perfect system of
Incandescent Electric Lighting, at prices which insure a profitable investment to the purchaser.
Incandescent Lamps and Appliances for Incandescent Lighting,

Our lamp will not blacken, and will
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COThis company also manufacture Electric Motors of all sizes for the transmission
of power. Plans and estimates furnished for all kinds of Arc and

Incandescent Lighting-.

• THE THOMSON-HOUSTON ELECTRIC CO.,
-^mr- OFFICES: >»>

Eastern, 178 Devonshire St., BOSTON. Western, Pullman Building, CHICAGO, ILL.]
m
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^LECTRIC t- JylGHTING.
(WOOD'S PATENTS). Owned and Manuraotured by the

American Electric Manufacturing Company

^

18r CORTLANDT STREET, NEW YORK.

For simplicity of construction, steadiness and purity of light, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from bm-niag, '

:

Tlie JLlKtERICiLlSr DYKiLTI^O HiLS TTO EQTJJLIL.
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits, of

the AMERICAN SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

18 Cortlandt Street, NEW YORK.
to Co.,

K. M. JARVIS, President. J. A. GRANT, Secretary. A. F. UPTON, Treasurer and General Manager

giixeeriii.s CoxxipaLixy

ARE PREPARED TO FHRXISH ESTIMATES AND CONTRACT FOR

COMPLETE OUTFITS OF STEAM MOTIVE POWER
For Electric Lighting Stations, Mills and Factories, including Boilers, Engines, Steam Pumps,'. Feed Water Heaters, Injectors

Iron Stacks, Grate Bars, Boiler Furnaces, etc.

lOHIO-A-GrO : S X Ij-A-I^E! STUEIESM?.

BOSTON: No. 6 1 Oliver: St. H. A. GLASIER, Mgr. Western Department. NEW YORK: No. 108 Liberty St,
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THE T^ir:«!i5i^Ki«aEr?^c:^E^EB^ogw

c; iji :es "\7" i: Ij -A. KT 13 , o.
-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS AND BATTERY MATERIAL.

Q7i(;a(§o Ele(;tri(; Qab.

^\)e^e will be a meeting of t^e gHlCASe BUECTRie

6LUB, Fftonday evenlna, Rovember 21
,
at 8 o clocl^, at

tU rooms of tbe glub, 122-124 glarl^ ^treet.

The Detroit Sight Feed [ubricators

Are pronounced the best by more than 20.000 users.
They are especially adapted to

JII6P gPEED EKGIJVEg Ee^ EIiBCFRIC LI6p¥I]56

Being SIMPLE in OPERATION and ALWAY3 RELIABLE.

A Lubricator sent on 30 days' trial to responsible parties.

" I would not take Jive times tfie cost of my lubricator if I covM

not get another," is the statement often made by users.

Liberal discount to the trade. Send for Circular and Price

List.

DETROIT LUBRICATOR CO.
Office, 1 1 Rowland Street, - DETROIT, MICH.

Standard Electrical Works,
MANUFACTURERS OF

HO TL AND HOUS

ANNUNCIATORS. Telegraph and Telephone Apparatus,
BURGLAR

ALARMS.

SOLE MANUFACTURERS OF .THE

HESS SYSTEM OF GUEST GALL, FIREALARM ^ ANNUNCIATOR COMBINED.

CALL BELLS, "POST'S" MAGNETO BELLS, PINS AND BRACKETS, BATTERIES, ETC. ETC.

In Stock: Full Line of Iron, Steel and Hard-Drawn Copper Wire, Delivered at Lowest Prices.

~t^^ ESTIMATES FURNISHED. SEND FOR CATALOGUES AND PRICES. ..£1 CINGINXATI, OHIO, U. S. A,

Qej)e\ja l\(o9-/T\a§9et:i(; U/atet; Co.

( HiX 3VXX a? £3 13.

)

Containing Paillard's

Patent Non-Magne'tic

Compensation Balance

and Hair Spring, which

are absolutely exempt

from magnetism and will

not rust or corrode.

f\s\{ your Jevueler

for tl?em.

Every watch is a fine

timekeeper and accurate-

ly adjusted to tempera-

ture. As these non-mag-

netic qualities are in the

WORKS, they require no

shield or other protection.

U^'&r Sepd for QatalO(5iJ<?.

ITT & ITS Broa^d^Kray, He^Kr Yorlx-
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POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS OF

^team and ||ydraulic |||achinery.

Complete Steam Plants for Electric
Iiight and Power.

Western Agents for Armington & Sims' Engines, Steel Tubular
Boilers. Jarvis* Patent Furnace, National Rocking and Slieffield Grates,
Lowe Feed Water Heater, Blatce Pumps, Korting Injector, Jenkins' Bros.
Valves, Etc. Also, Brick and Pipe Work, and Belting.

SEND FOR LATEST CATALOGUE.

707 and 709 MARKET STREET, ST. LOUIS.
BRANCH, 521 DELAWARE ST., KANSAS CITY.

|^ol/T^<^5, BootI; 9 \\aydei)^,

25 PARK PLACE, KEW YORK.
-JIAKUFACTiniEES OF—

Bare and Insulated Uire,
Underwriters' Copper Electric Light Line Wire, handsomely finished,

highest conductivity. Copper Mag-net Wire, Flexible Silk and
Worsted Cords, for Incandescent Lighting. Lead Covered
Copper Wire, for inside use. Round and Flat Copper

Bars, for station work. Insulated Iron Pressure
Wire, Patented Barbed Copper Lighting

Protector Wire.

-SOLE AGENTS FOR-

The Forest City Carbon |1|nfg. \fi., Cleveland, Qhio.

Western Agency, 185 & 18T Dearborn St., Chicago.

PAYNE AUTOMATIC ENGINE
B. W. PAYNE & SONS, Manufacturers, Elmira, New York.

BUILDERS OF

Single Yalvc and Corliss Valvs

ENGINES.
SELF CONTAINED AND SINGLE CRANK

ENGINES

Specially Aiapteft for Electric Lirttini.

^\ WESTERN DEPARTMENT:

No. 10 S. Canal St.

CHICAGO.

H. S. WALKER, manager.

TELEPHONE 4024.

PUSH BUTTONS!
Finest JLssortmeiit and. Lo-wr Prices.

DINING ROOM PUSH.
111^ ja ^e

The Electrical Supply Co.,
FACTORIES:

Ansonia, Conn.

171 Randolph Street, CHICAGO.
17 Dey Street, NEW YORK.
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iiSQUE IeSlanche Iattery.

*^j(i^'e naafe-e the. ^.e^t ^lAaa-e Se@EaTie^e ^att'e'l^^, in t^e wia'ifc/et,

aTicl 'oua'iaiat^'e ^t.

'W-e ois-i^l^ 'Leja-Cace, tis-it'Fi'aut G^xx^ne, arfu ka'i.aui- cu4i- lAs-l^te^ ^atCi-

ta maiie 4ati4.£aeta'i'u 6--pAa*'iee 'us-tti^ti/b YtiYb© waYLtR^ ^'uam tPi-e date afi

ltd 'VTaaYiulactuVe, ifi tFi-e cu'L ^-e 'ictii'i'vre'cl ta u6. d-auo/i-cL a^i'd oAS-^-a^e.

Western Electric Company,
CHICAGO-NEW YORK-ANTWERP—LONDON.

The Eddy Electric Manufacturing Co.

MANUFACTURERS Oij^utomatie ^leetrie /T\otor5: (MATHER Patents.)

In all sizes from 'A H. P. upwards. The efficiency of these Motors is over 92 per cent. They require no rheostat, are perfect
in regulation, simple in construction, and thoroughly and substantially built. Also manufacturers of

THE MATHER DYNAMO ELECTRIC MACHINE,
FOR ELECTRO-PLATING, ELECTROTYPING, COPPER REFINING, ETC.

These Machines cannot reverse, use no water, do not spark, and are noiseless. Satisfaction Guaranteed.

The Eddy Electric Manufacturing Co., Hartford, Conn.

poi9t5.

Economy of Power.

Durability of Lamps.

No Discoloration of

Globes.

Precision of measur-

ing Instruments.

Greater Simplicity.

Less wire per lamp.

IN SHORT,

the most for the

least money.

The United States Electric Lighting Co,

Chicago, May 20th,
<<0'<f/

F. Conklin , Hngr,

Grand Opera Hours,
HlnneapoJ ie , Mi on.

Dear Sir,
Your telegrtun of the 19th lb received, reeling

follows

,

"C, C. Warren,
216 LaSalle St. Chicago.

"We started big and little dynamo on on© engine- had nine
hundred and sixty lights- worlied magnificently- run entire
evening- We are much pleased."

J. F. Conklin. "

1 am very much gratified at the receipt of the telegram
and thank you heartily for it,

you will greatly oblige me by answering the followinfl ques-
tLODS.

Yours truly,

Questions.

I understand the above telegram refers
to the two Dynamos put' in your onglDe
rooiD by the U. S. Electric Lighting Co.
as follows,- On© 300 light and one 500
light Dynamo- and are used for lighting
the stores and offices in the Syndicate
Block- and is additional to the 600
light plant previously iosralled hy the
U. s. Co, for lighitag the Oread Opera
House; all the dynamos being located In
the Syndicate Block engine room, and
driven by t*o New York Safety 12 x 12-
75 H, P. Engines. One engine driving the
two 300 lighters for the Opera House, and
One engine driving the 500 and 300 light
dyDanwB for Syndicate Block,

Is this correct?

The above letter

Block, MinneapoliSj

What ste'am pressure at boilerK was
employed when oporatinfi Ihe plant eg per
above i/-ipp-'-~i

explains fully the DISPLACING of the Ediso
Minn., and gives data regarding tests made of

?o£i^

At what voltage were the lamps burned?

I understand that you contreicted *ith the
Edison United Mfg. Co. of Hew York for a

300 light dynaTDo with wiring for .the

Syndicate Block; their proposal for wiring
was on basis of 02. logs, in electrical
prassure, and the dynamo to yield 8-16
candle power Edison lamps per horse power.
When plant was finished, wiring was found so
unsatisfactory, and a great loss in electrical
pressure instead of *Jg loss " , and that you
were induced to mate contract with the
Edison Co, wholly on account of the low
price they offered their apparatus as com-
pgred with the 0. s. Go's, propoeal,

T3 the above correct?

WhoD indicating the engines driving the
Edison Dynamo, how many lights were baing burned'"

What amount of power was required to run
the c^i^y lighta?

After obtaining the above dat* concerning
the Edison apparatus, and ascertaining that their
guaj-ontees fell so far short of being
IMlfillod, did you re.leot the Edison plant
and substitute it by a U. S, 300 U^t plant?
And shortly afterward increase further by puttiDg
in 500 more lights in the Block, and a U, S. Go's.
500 light dynamo additional? to which the
telegram quoted in letter refers!

When indicating the Opera House plant of
500 U. s. lamps, 1 understand there were 600
lamps being burned; and indications were made
at same time the Edison plant was indicated.
Please state what amount of power wac required
for the 600 U. S. Lamps operated by the two 300
light dynamos, and driven by the M, Y, Safety
12 X IZ Engine,

<Z5^r«^eJ'W.

,^_c:^ <^'^-<:i-«^ ' ^.^..^K*oUC?^'C*€^'^'
' V ^

//c 2w^^

/^

3^4/

y

^¥- J//>

y-

d^

n System by the UNITED STATES SYSTEM in the Syndicate

the two systems. Address :

C. C. WARREN, Manager Western Department, 216 La Salle St., Chicago.
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Constant Current Dynamo.

Although English electricians have reason to

be proud of their achievements in the field for

incandescent lighting, they have, up to the pres-

ent, been totally eclipsed by their American
rivals in the construction of arc light machines.

We do not deny that English-made machines

have been used successfully for arc lighting, but

no firm on this side of the Atlantic has yet

developed a complete and efficient system of arc

lighting plant which could compete either against

the Weston, the Brush, or the Thomson-Houston
system, candidly admits I/iditstiies, our English

contemporary, in prefacing a description of the

constant current dynamo shown on this page.

The great want in connection with arc lighting

is a dynamo giving an absolutely constant cur-

rent through a variable external resistance and
when driven at a variable speed. A new machine
of this description has been brought before the

English association by Mr. Trotter, but as

this' has not yet been adopted in practice, it is

impossible to say how it will fulfil the require-

ments of arc lighting. Mr. Trotter's method is

only applicable to machines having a double

horseshoe field magnet, and he obtains the neces-

sary variation of e.m.f. by means of his electric

governor actuating a rheostat inserted in the

exciting circuit of one of the horseshoes only, so

that this may form a more or less open path for

the lines of force created in the other horseshoe.

Another method for obtaining regulation, which'

we believe was first used in the original Hoch-
hausen machine, consists in altering the position

of the brushes. It is evident that the external

e.m.f. is a maximum when the brushes are placed

on the neutral diameter, and that it will decrease

to zero as the brushes are shifted to a position at

right angles to the neutral diameter. In the

Hochhausen machine a small electro-motor was
employed to adjust the brushes, but in the later

" Wood " machine, also of .'\merican origin, where
a similar system of regulation is employed, the

brushes are shifted by frictional gear driven from
the spindle of the dynamo. There is a wheel
placed between the inner and outer circumfer-

ence of a friction ring, and a solenoid controls

the contact of the wheel with either the inner or

the outer ring, thus causing the latter to revolve

in one or the other direction. This motion is

then transmitted to the brushes. Theoretically

speaking, the shifting of the brushes is a much
more perfect and direct way of regulating the

e.m.f than the alternative method of varying the

strength of the field, because the latter always
takes considerable time, owing to what may be
termed magnetic sluggishness. But there is the

great practical objection of heavy sparking when
the brushes are not on the neutral diameter. In
order that a machine may run without any spark-

ing, it is necessary that during the time when
each coil of the armature is short-circuited by the

brush, the current in this coil should be brought
to zero and reversed, so that it may attain the

same strength as the current in the preceding
coil at the moment when the corresponding com-
mutator plate leaves the brush. The reversal of

the current is brought about by the influence of

the field upon the armature, that is to say, a cer-

tain number of magnetic lines of force must be
cut by each coil during its period of short circuit,

and this number should be a constant for all

positions of the brushes. In machines, as usually

constructed, this condition is not fulfilled. The
strength of the field is generally greate.st at the

polar diameter, and between this and the edges
of the pole pieces it varies in a more or less com-

plicated manner, the variation being partly due
to the disturbing influence of the armature itself.

If it were possible to shape the pole pieces in

such a way that the combined field of magnet
and armature is evenly distributed all round the

circumference, the difficulty of sparking would
be at once overcome. An attempt in this direc-

tion has been made by Mr. Staffer, in the dynamo
of which we herewith give an illustration. The
original strength of the field in the neighborhood
of the polar diameter has been reduced by cutting

grooves in the face of the polar cavity at that

place, the exact position and size of such grooves
having been determined experimentally. The
same object might have been attained by making
the polar cavity not circular, but shaping it to

such a curve that the air space becomes greater

where the field would otherwise be too strong.

Automatic regulation in this machine is obtained

by means of a solenoid in the main circuit. The
core of the solenoid is connected with a double

pawl kept rocking by a connecting rod and
eccentric pin on the end of the dynamo spindle

as shown. There are two ratchet wheels side by
side, but with the slope of the teeth in opposite

directions, one for each pawl, and according as

f'i-5m

the current is greater or less than the normal

amount, one or other of the pawls engages and

turns the double ratchet wheel forward or back-

ward, this motion being communicated by a pin-

ion and segment to the brush holder. We had

had recently an opportunity of seeing this ma-

chine ,at work. It was driven from a portable

engine with an indifferent governor, so that the

speed was not absolutely constant; but as this

system is intended for use with variable speeds,

the imperfection of the governor is not a matter

of importance. The average speed of the dy-

namo was 570 revolutions, and the following are

some of the readings :

—

Exlemal Current. External Pressure.

Amperes. Volts.

9.9 O

9-75 54
g.6 100

9.6 150

9-55 185

925 -- 234
9-4 - 372

g.2 489
9.6 582 '

It Villi be seen from these figures that although

absolute constancy of current has not yet been

obtained, the result is fairly satisfactory. The
total weight of the machine is 1,750 pounds, the

field magnets are cylindrical, 7 inches diameter,

and the armature core is 12 inches diameter by 10

inches long, containing 34.5 square inches of

iron in cross section. It is wound with forty-

eight coils of .057 wire, with sixty-three turns per
coil. The resistances cold are : Armature, 5.1

ohms ; field magnets, 1.25. The exciting power
applied to the field magnets is about 15,500
ampere turns to each limb, or 31,000 ampere
turns in all. The external circuit on the occa-
sion of the tests above recorded consisted of iron

wire resistances, an arc lamp, and a number of

Bernstein incandescent lamps, all placed in

series, and so connected with short circuiting

switches that the total resistance of the external

circuit could be varied at will.

The Bell Cord Done Awray With.

Nathaniel Banks Cregier of Chicago, son of

Superintendent D. C. Cregier, has devised an
electrical system of communication between the

coaches and locomotive of a railway passenger
train. In the system the use of a battery is done
away with, its place being taken by magneto call

bells. The intention is to place as many mag-
netos as are desired in each coach and one in the

cab of the locomotive. By prearranged signals

the conductor, trainmen, baggage or express-

men call communicate with the engineer, or vice

versa if the latter has occasion to do so. The
connections between the cars are made in a very

neat and deft manner, and are so arranged that,

if connection is made at all, it is made in a per-

fect manner. Further, the circuit is always com-
plete. The act of connecting one car with

another, or with a locomotive, throws the tvvo

thus joined into one circuit, while the act of

disconnecting does not leave the circuit open,

but makes it complete within any particular car.

The object is obvious. No attention has to be
paid to the circuit at the rear end of the rear

car of a train for instance. As might be inferred,

very little skill is demanded for either making
the connections or using the system. As a

whole, the system is exceedingly simple and far

from expensive. There seems to be a field for

such an invention, and there is a future of prom-
ise ahead of the inventor.

St. Joseph Electric Club.

An electric club has been organized at St.

Joseph, Mo., with the following officers : W. C.

Stewart, president ; Wm..G. Hall, vice-president

;

W. H. Taylor, secretary
; J. M. Austin, treasurer.

The following have subscribed as members of

the club : AV. C. Stewart, Chas. O'Ferrall, W.
M. Yenawine, J. H. Parker, A. M. Morey, W
K. Robinson, W. G. Gaston, Joseph A. Corby,

G. M. Mohl, I. T. Dyer, Wm." M. Glenny, Ed.

Browne, M. B. Merriman, G. W. Harris, B. H*.

Barrows, Chris. L. Rutt, Theo. Steinacker, Ed.

Henderson, P. J. Kirschner, A. P. Busey, W. B.

Davis. Charles D. McCranor, J. M. Austin, Car-

los S. Mitchell, W. G. Hall, P. J. Leonard, J. C.

Howard, M. L. Seip, B. I. Young, A. H. Stewart,

O. W. Teigh, A. F. Parker, Thos. H. Elfred, W.
H. Roper, J. Lavin, Jos. Hansen, R. E. Turner,

M. G. Atwell, H. H." Miller, A. G. Smart, C. A.

Fleming, C. R. Berry, T- L. Rogers, Robt. Grief,

R. Martin, M. J. Donnelly, A. H. Hunter, W. J.

Hilton, W. H. Harrison, K. M. Mitchell, William

Fink, Henry Jeungst, H. W. Taylor.

In Salina, Kan., 600 incandescent lights are

already contracted for, while Abilene, Kan., is

burning Soo lights.
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A B. & O. Reminiscence.

Coeval with the birth of the telegraph in

America, was that of the Baltimore & Ohio Tel-

egraph company, whose recent absorption by its

great competitor, the Western Union Telegraph

company, is still fresh in mind. In connection

with the portrait of Robert W. Garrett, the last

president of the B. & O., a reminiscence is in

order.

Professor Morse's efforts to secure an appro-

priation from congress to test the utility of the

telegraph, are matters of well-known history. By

a scant majority of eight, that body voted an

appropriation of §30,000. But after the appro-

priation was made Professor iVLorse found little

encouragement. Timidity and incredulity met

him at every step. At last he appealed to Louis

McLane, then at the head of the managementjof

the Baltimore & Ohio railroad,

which, in 1843, was the only rail-

road entering Washington, and the

only direct route between Balti-

more and the capital. The mat-

ter was carefully discussed and

well weighed. April 5th, 1S43, Pro-

fessor Morse made a formal appli-

cation to the company for the

privilege of laying wires; conserva-

tive directors were unbelievers in

the utility of the scheme, but finally

they were induced to pass this mo-

tion, which, it will be noted, most

carefully protected the company :

"Resolved, That the president be

authorized to afford to Mr. Morse
such facilities as may be requisite

to give his invention a proper trial

upon the Washington road
;

pro-

vided, in his opinion, and in that

of the engineer, it can be done

without injury to the road and with-

out embarrassment to the opera-

tions of the company, and provided

Mr. Morse will concede to the com-

pany the use of the telegraph upon
the road without expense, and re-

serving the right of discontinuing

the use of it, if upon experiment, it

should prove in any manner in-

jurious." The latter clause will

provoke a smile on the part of

those who thoughtlessly peruse it,

but, upon reflection, there will be

the conviction that, instead of irony

at such short-sightedness, there

should be praise at the nerve dis-

played. Electricity forty years ago

was not so readily trained as now,

and the majority of persons would
no more get in its immediate vicin-

ity than to-day would they court

close association with dynamite.

Many a luckless experimenter had
suffered from ignorance of results

from certain combinations, and it

is hazarding little, if anything, to

state thousands believed it a Satanic agency.

The fact was, precious few knew anything what-

ever about it, and there is not, even at this

enlightened stage of progress, half as many per-

sons wholly incredulous as to the ultimate

success of air ships as there were people not

many years ago who believed telegraphy a non-
sensical proposition. Mr. McLane himself in-

dicated a not over sanguine conviction of the

outcome when he said, in advocacy of favorable

action, "Whatever may be our individual opin-

ion as to the feasibility of Mr. Morse's invention,

it seems to me that it is our duty to concede to

him the privilege he asks, and to lend him all

the aid in our power, especially as the resolution

carefully protects the company against all pres-

ent or future injury to its works, and secures us

the right of requiring its removal at any time."

That Morse originally contemplated stretching

the wires in the air is to be doubted, although

some authorities claim this was his initial idea,

and the underground plan a second thought.

There are still living quite a number of railroad

employes who remember the preliminary pro-

ceedings, and who were frequently in consulta-

tion with Morse himself, as well as those engaged
with him in the work. They all agree the mat-
ter of poles was not mentioned at first, and the

discussion confined to the underground plan.

Mr. Latrobe says the line was to have been laid in

a trench dug in the road-bed, and in none of the

reports where mention is made is the question of

poles referred to. The probabilities are the

stretching of wires above ground was not con-

sidered until the plow with which the trench was

made, not upon the road-bed but on the com-

pany's right of way, reached Relay and the via-

duct at that point. Here it was impossible to

continue, as the viaduct was of stone, and, as a

matter of course, not to be ploughed. The
carrying of the line so as to be out of the reach

of the curious and the mischievous, necessitated

its being run over the viaduct on raised rods or

poles. However, before this emergency arose,

the buried section became practically useless,

as the current could, not be maintained, and all

hibit in the Crescent City a model, showing the

construction of the original Morse line after the

trench plan had been abandoned. To establish

the electric current, a wire connecting with the

pole of the battery was soldered, in Baltimore,

to a sheet of copper five feet long, two and a
half feet wide, and thrown into the harbor. A
like copper plate was buried under the pavement
in the dry dust of the cellar of the capitol at

Washington. To-day the wire is grounded any-

where without ceremony. Despite the faulty

construction of the line, and its attendant mech-
anism, it worked, and thus settled, forever, the

question as to Morse's theories being based upon
the solid foundation of true genius, and not, as

so many wise ones had so persistently insisted,

the illusions of a weakened brain.

On the 24th of May, r844, the line between
Baltimore and Washington was
completed, and, with the recording
instruments in the Baltimore &
Ohio Railroad depot in the one
city, and in the supreme court

chamber in the other, the first

formal dispatch ever forwarded by
telegraph was sent over the line.

" What hath God wrought " were
the four memorable words.

In 1858, John W. Garrett was
elected to the presidency of the

B. & O. company, and was suc-

ceeded by his son, Robert Garrett,

in 1S84. The son was born in

Baltimore, April 9, 1847. When
only 24 years of age, Robert Gar-
rett was made president of the

Valley Railroad company, owned
by the Baltimore & Ohio, holding
that position until 1875. I" 1879
he was elected third vice-president

of the Baltimore &: Ohio company,
and two years later first vice-presi-

dent, succeeding to the presidency

on the death of his father in Octo-
ber, 1884, as stated above. Di-

rectly after retiring from the presi-

dency a few weeks ago, Mr. Garrett

started with a few intimate friends

and his physicians for an extended
tour to the Northern Pacific coast,

and thence to California and
Mexico.

Robert Garrett.

the money spent—some §12,000 of the §30,000
appropriated—as good as thrown away. The
plow, by which the line was laid from Baltimore
to Relay, was a ponderous implement, showing
no ordinary ingenuity in its construction. It

made a furrow two inches wide and twenty
inches deep, feeding the leaden pipes, in which
the wires were encased, from the bottom. On
•top of the beam of the plow was a cylinder, hold-
ing some sixty feet of the pipe, which uncoiled
and passed down over little pulleys in the rear

edge of the blade of the plow to the earth cut-

ting line, as heretofore stated. A plumber with
his fire-pot and soldering irons followed imme-
diately in the rear, and as the supply on the
cylinder ran short, would step up, wind on a new
section " wipe," or join the ends, and thus keep
up the operation of laying the line. The pro-
pelling power was in sixteen immense o_xen, and
the " Whoa, there," " Gee you," and like com-
mands not unmixed with imprecations, together
with the novelty of the whole affair, created no
no end of excitement for the denizens of the
country traversed.

The complete model of the Morse plow was
on exhibition in the Baltimore & Ohio display at

the New Orleans Exposition, and it attracted no
ordinary attention. There was also in the ex

An Electric Launch.

Trials have been made at Havre
with an electric launch built to the

order of the French government
by the Forges et Chantiers de la

Mediterranee. The vessel, which
has rather full lines, measures 28

feet between perpendiculars and g

feet beam, and is 5 tons register,

says Itidustries. The electro-motor

is the invention of Captain Krebs
and M. de Zede, naval architect.

The propellor shaft is not directly

coupled with the spindle of the motor, but is

geared to it by spur wheels in the ratio of i to

3, in order to allow of the employment of a light

high speed motor. The latter makes 850 revo-

lutions per minute, and develops r2 horse power,

when driving the screw at 2S0 revolutions. Cur-

rent is supplied by a new type of accumulators

made by Commelin & Desmazures. One hundred

and thirty-two of these accumulators are fitted in

the bottom of the boat, the total weight being

about 2 tons. In ordering this boat the French

government stipulated a speed of 6 knots to be

maintained during three hours with an expendi-

ture of 10 horse power. The result of the trials

gave a speed of 6^4 knots during five hours with

12 horse power, and sufficient charge was left in

the accumulators to allow the boat to travel on

the following day for four hours.

According to the patent the electrodes consist

of amalgamated zinc plates and porous copper

plates, the latter being produced by the consoli-

dation of powdered copper under very great hy-

draulic pressure. The zinc plates form the nega-

tive electrode, and are in metallic connection with

the box, which is also of zinc, while the positive

plates are placed in vegetable parchment bags

,and suspended' in the usual way. Contact with

the negative plates is prevented by glass rods.
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The Card Retouching Machine for Pho-
tographers.

A new light power use for the electric motor
has been devised by George F. Card. The
well-known action of a flexible shaft is supplied

to the pencil used by photographers for this

purpose. By this means the power is easily

applied to the negative, held in the ordinary

retouching frame seen in photographers' studios.

A reciprocating motion is effected within the

shaft, and by this device the pencil is driven in

and out with great rapidity and at the same time
with the greatest delicacy. The speed may be
accelerated until 10,000 to 12,000 strokes per

minute are placed at the command of the oper-

ator. This minute pressure upon the surface of

the negative can be restricted until an extremely
slow action results. It is therefore an apparatus
entirely under the control of the retoucher.

When he desires to replace a worn out pencil

with a new one, or to change the grade of pencil

used, he has merely to open a bayonet groove in

the end of the shaft and substitute what he
wishes in its place. The stroke is entirely free

from vibration. The most unskilful retoucher is

by this means able to attain any desired effect

with a firm touch. Negatives retouched by its

action are finished in much less time than

can boast of a success that is simply astounding.
Every city, town, and village of any importance,
and many of mighty little importance, have
found its benefits, and that the ser\-ice is a fixture
in the commercial world is beyond question.
The telegraph and the telephone both contributed
their quota of men to form the nucleus of what is

now such a vast service ; but, as in the. case of
the telephone, the majority of the men who
allied themselves to the new industry, made their
first bow to Messrs. Volt, Ampere, Megohm, and
the other members of the family at the door of
the dynamo room.
So we find that at the end of ten years the

practical application of electricity is split into
three great divisions, each entirely independent
of the other ; that a science, the salient points of
which could be grasped in its entirety by the
average mind, has broadened out and gathered
about it so many new and wonderful features,

that a man must spread himself out pretty thin

indeed to cover the whole field. The result is

that the electrical "cobbler sticks to his last,"

and the members of the three great branches of

the work—each absorbed in his own allotted part
—know only in a casual way what the others are
doing, or what they are doing it with.

In considering the question of the effects of

by its passage. I understand that Professor
Cross, of Boston, now has an instrument that
will detect the flow of a telephone current, but I
am not familiar with it. A test that many have
made is to get a balance on a bridge galvanome-
ter, so the needle is absolutely at rest ; take out
the needle, and put in a telephone, and by open-
ing and closing the key it will be found, by the
click in the telephone, that there is current pass-
ing across the bridge

; nor can a fine enough bal-
ance be secured to make the telephone perfectly
quiet.

So much for the sensitiveness of the telephone,
which it might be said is sufficient to reproduce
sounds uttered on the other side of the globe,
did not counter currents destroy them before
they got well under way.

As has been explained, the disturbing of the
magnetism in the permanent magnet generated
induced currents in the spool of wire and the
line, so that it is clear that the whole foundation
of the telephone service is induction. If it were
not for induced currents, there would be no tele-
phone

;
yet the ridiculous fact remains that at

some stage of his career every telephone man in
the country has turned his mighty brain to the
task of inventing an induction killer Many a
good man has gone wrong in his mad chase after

is demanded by any other method. The power
required is light, and a primary or storage bat-
tery is sufficient for the purpose. The appar-
atus is made by the Geo. F. Card Manufacturing
company, of Cincinnati, and has very recently
been perfected by the inventor.

The Effects of Electric Light Induction
on Telephone Wires.

1

By B. E. Sunny.

Ten years ago the telegraph held in its em-
ployes a monopoly of the practical electrical
work of the country. All of wires and machinery
belonged to the telegraph, except here and there
a small amount of experimental apparatus which
formed an insignificant part of the whole.

The telephone made its appearance for com-
mercial purposes about that time, and from a
small beginning it has grown until it now equals,
if it does not exceed, the telegraph in the amount
of capital invested, mileage of wire, and import-
ance to the community. The telephone service
was organized with a few telegraph men in its

ranks, but the greater number of its employes
came from the outside.

Following the telephone came the electric light,
and in the short space of four or five years it

-1 Bead before the Chicago Electric Club, November 7th. .

'

.

TiiE C'akd Retouching JIachihb.

electric light induction on the telephone, the

facts above stated warrant a brief description of

the telephone, especially its extreme sensitive-

ness. Everybody is familiar with its construc-

tion, which is simply a permanent magnet, a

spool of wire, and a metal diaphragm. The
permanent magnet runs through the spool of

wire, the latter connected with the line, and the

diaphragm is placed so that it is within a small

fraction of an inch from the end of the magnet.
Now talk at the diaphragm, and it will move
with the impulse of the voice ; the magnetism in

the permanent magnet is increased or decreased,

or, you might say, is thrown out of balance by
the pieces of metal approaching or receding.

These changes are communicated by induction

to the spool of wire, and out they go on the line

and away off ten or fifteen miles where they are

reproduced with fullness and accuracy. No
battery is required to accomplish this. You
simply shake up the magnetism that is held in a

piece of steel four inches long, and it will give

voice to your wants as well as you can ; it will

pray when you pray ; it will hope when you
hope ; and I am sorry to say it will swear when
you swear. Of course, the current which passes

over the line is an infinitesimal one, and while it

is sufficient to operate the instrument at a distant

end of the line, no form of galvanometer up to

a recent date was sensitive enough to be affected

this ig/iis fatiiiis. The immortal fame that must
attach to the lucky finder of a method by which
a telephone would be compelled to discriminate

between an induced current which it was in-

tended that it must record and an induced current
from a telegraph line which it must not record,

was an alluring decoy and an empty dream.
The years roll on and the induction killers are

dead. The wise second thought of the telephone
man was that he must not try to destroy induc-
tion, the very soul of his business ; but that he
must not create any more than he can use, and
must avoid that which he does not want. The
result is that he is going into metallic circuitSj

and the induced current from one side of the line

operates to augment the current on the opposite
side. Where he does not use metallic circuits,

and has long lines running parallel to each other,

he changes their relative positions on the cross-

arm, and the induced currents from a particular

line are dissipated through the balance, and
where the balance is made up of a dozen wires

the induction felt on each is trifling. Again,
where the induction comes from the telegraph,

the only remedy lies in changing the route and
getting away from it. These are the only prac-

tical remedies that have so far developed, the
" induction killers " failing because they generally

cut down the efficiency of the instrument, and
make it a poor one, or they prove too good a
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lightning arrester, and after each storm leave the

line open in a dozen pl'aces.

The effects of telegraph induction on the tele-

phone are very apparent on some of the long

lines running out of Chicago, but are particu-

larl}' so on the wires between Chicago and Joliet.

The distance is forty miles. The telephone

wires are on the south side of the Illinois and

Michigan canal, and the telegraph is on the

opposite side. The routes are two hundred feet

apart, yet the induction is so heavy at times as

to make talking impracticable. The induction

from the telegraph is readily distinguishable

from that from electric light wires in that the

noise made by the telegraph is a succession of

short, sharp impulses, while the electric light

wire induces a hum that penetrates the exchange

from one end to the other. An expert in the

use of a telephone can talk through a larger

amount of electric light than telegraph induc-

tion, because the former is steady and monoton-

ous while the latter is very irregular. The first

case of electric light induction on the wires of

the Chicago company occurred perhaps four

years ago. I had occasion to talk with our man-

ager in Aurora—forty miles away—and called

for the connection during the evening. After

giving my order I stood waiting and listening,

and shortly heard the operator say " put the saw

V \ \
Fig. I. — Combined Heatek, Purifier and Pump.

millon here "
; immediately a veritable saw mill

in full operation, judging from the noise, was
presented to my attentive ear. The boys had
noticed the noise the night before, but had not

reported it. Their selection of a name was a

happy one, but it occurred to me that the mill

people were handling some pretty long planks.

Investigation showed that an electric light plant

had just been started in Aurora, and that the

circuit paralleled one of our routes for a short

distance. The induced currents reached the

exchange on the wires of the exposed route, pas-

sed over the ground, which was a good one, and
spread in every direction. The toll lines carried

it to the Chicago exchange, .and from there to

the routes in Chicago carrying a wire that might
be connected with Aurora. The wires in the

Aurora exchange were rendered almost useless,

subscribers not being able to talk to their neigh-
bors a few squares away, and the Chicago wire

was almost as bad. The Aurora and Elgin wires

run parallel a long distance, and the noise pene-

trated the Elgin exchange, and could be distinctly

heard on all the wires. By getting the electric

light circuit changed to another route, the induc-

tion was so reduced as to be harmless. Another

case occurred on a route along Milwaukee ave-

nue. An electric light circuit was strung over

the roofs, up one side of the street and down
the other. This arrangement put the route mid-

way between the two sides and gave us so much
annoyance from induction at night that we were

compelled"to switch our Milwaukee wires at Oak
Glen, using a route by the way of the lake shore

into Chicago. The plant at Grenier's garden on

West Madison street caused us great annoyance.

The circuit did nof come nearer than twenty

feet to any of our wires, and the exposure was
not more than two hundred feet.

A novel experience was met at the Union
Stock yards a year ago. One of the packing

houses having a large number of electric light

and telephone wires, complained of the noise on
the latter. We found many points of exposure

to electric light induction and removed them,

but the noise was still heavy on one wire. After

much searching the chief cause of the trouble

was found to be a slight cross between an elec-

tric light and a telephone wire, although they

were several feet apart. The cross was made by
a cloud of steam escaping from an exhaust pipe,

which enveloped the two wires and served as a

medium of communication between them'. Upon
taking the telephone wire out of range of the

escaping steam, the noise was cut down very

materially and noticeably. What was still left

on the wire we could not locate, and among
other tests, we made the following : The tele-

phone was grounded by a rod driven into the

earth just outside of the building. We took the

line side out and put on another ground by
using a steam pipe. The circuit now was
from ground to ground through the set of

instruments, and the distance between the two
grounds was probably fifteen feet. The electric

light induction still made a noise in the tele-

phone, but not enough to interfere with conver-

sation.

One of the most severe experiences that we
have had occurred a year or more ago. There
is an exchange at Englewood and another at

Cottage Grove and Thirty-ninth street, and the

toll line to Michigan City runs into both of

them. I answered a call on the telephone at my
house one evening, and through a most terrific

electric light induction I heard fragments of

conversation relating to fire somewhere. Then
the exchange at Twenty-second street came in

and cutting off the south end of the wire, stated

that there was an electric light cross on the

Michigan City line, and that it had set the

cupola at Thirty-ninth street on fire. The noise

was very heavy, but still we could talk through
it. We promptly called up Englewood to get

the wire cut out of that office, but the people

there could neither hear nor be heard. It was
the same at the Stock yards, and for that matter
all over the city. The wires fairly hummed, and
the e.xcitement in the exchange where the opera-

tors tumbled over each other looking in cupolas,

behind switchboards, and anywhere and every-

where for fiery evidences of a cross, was beyond
description. In a few short minutes the noise

had gone and the usual stillness on the wires

was restored. The damage consisted of the

destruction of the cupola where 150 wires entered
at Thirty-ninth street, and the loss of annunciat-

ors at La Salle street and forty miles away at

Chesterton, Indiana. The following morning
at daylight the men started out tracing the wire,

and the)' hunted from one end of the line to the

other without finding any trace of an electric

light wire near ours. We never found out where
the current originated, and have no idea to this

day. This case is mentioned more to illustrate the

effects of paralleling electric light and telephone
wires than for any other purpose, because it

indicates how seriously the induction interferes

with the talking, not only on the wires immedi-
ately around the electric light conductor but
throughout the whole exchange. In this instance

the Michigan City wire being crossed, was prac-
tically an electric light wire, and operated to the
detriment of the other wires just as an electric

light wire would.

There are many similar experiences that might

be mentioned, but it is not necessary. The chief

cause of the heavy electric light induction on the

telephone wires no doubt comes from the prac-

tice of separating the sides of the circuits, one

side going one way and the other side another.

If on the other hand, the two sides are kept

together, and are reasonably well insulated,

there will not be induction enough to bother the

telephone. A Pittsburgh experience will illus-

trate this point. The telephone company owned
a heavy pole line on the north side of the street,

and allowed one side of the electric light wire to

be put on its pole below the lower cross arms.

The other side of the circuit went along the

opposite side of the street. There was some
induction, but not enough to complain about.

In making some changes, however, the electric

light folks took down the side opposite the pole

line, and. moved it a block away. The induction

from the wires on the pole immediately increased

to such an extent that the telephone wires were

badly injured. The circuit was changed back

to its former position, and the trouble disap-

peared. There are many instances of the use of

telephone poles for electric light circuits, where
the sides are kept together, without any serious

injury to the telephone service resulting. On
two occasions we have extended the privilege to

private parties in Evanston, to run an electric

light loop on our poles for a half mile or so, to

furnish arc lights for a lawn concert. During
the two weeks that this circuit was in use no

particular annoyance from induction was felt.

The two sides of the circuit were eighteen

Fig. 2.— Combined Heater, Purifier and Pu.mp.

inches apart, and they induced into each other

;

and on the presumption that the insulation from

the earth was reasonably good, there was no

reason why any induction should get to the tele-

phone wires, which were six or eight feet above.

The danger from crosses is so great, however,

that the arrangement is inadvisable. Not only

is it dangerous because of the possibility of

destruction of property by fire from crosses, but

it is a constant menace to the lives of lijiemen.

There are two points that I think can be made
in connection with the relations between the

electric light and the telephone. The first is,

that there are too many quarrels requiring settle-

ment in court. Three or four years ago affida-

vits were made up by the telephone officials

citing that the close proximity of electric light

wires to the telephone is a danger and a damage

to the latter ; and to my personal knowledge

copies of those affidavits have done service in

many states, and the demand for them is not

quite over. In most of the cases where injunc-

M.
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tions are asked, the electric light men have par-

alleled the telephone routes, or were about to do

so, without knowing what a great injury it would

work to the telephone. The outcome of the

legal contest generally compels the removal of

a line of poles and wire to another route which

means expense, loss of time, and income. With

a full realization of the effects of electric light

induction on the telephone, and a reasonable

Fig 50

regard for the property rights of others, I do.not

think that these quarrels ought to occur. There
are certainly no reasons why the telephone people

should desire to keep an electric light company
out of a city or town, if its admission will not

injure the telephone plant. No motive other than

that of self-preservatio"n should move the tele-

phone people to stop electric light construction,

and wherever such steps are necessary, the

results desired ought to be secured without

going into the court. The two interests are

closely allied—they are brothers, or cousins, or

something to each other—and a lack of harmony
between them must look to the outsider like any

other family jar, a very disagreeable spectacle.

More CO operation and fewer injunction suits

should be the fashion. The second point is with

regard to the arrangements of wires where routes

cross each other. It is the usual thing to put an

electric light wire under thirty or forty telephone

wires, while to my mind the better plan would be
to put the electric light wire on top. The
reasons in favor of the plan are that the one electric

light wire is not liable to break or fall down,
but will remain in good condition for years. The
telephone wires are of iron, and are apt to break
from cold, sleet, or flaws. Things being equal

as to the quality of the wire used, the method
that I suggest is the better one, thirty to one, as

a preventive of crosses. As an extra precaution,

the top cross-arm of the telephone pole should be
filled with guard wires open at the ends, so that

if the electric light wire should fall, it would not

come in contact with a telephone wire.

Combined Heater, Purifier and Pump.
The value of having .feed water for steam

boilers as hot as possible before it enters the

boiler, is so universally recognized that it is need-
less to dwell upon it, and there are very few
first-class steam plants not provided with heaters

of some kind. Again, especially in sections of

the country where the water is laden with other
matter either in suspension or solution, purifiers

are largely used in order to reduce the amount of

scale making matter carried in the water to a

minimum before it enters the boilers. As a rule,

the steam plants of electric light stations of

recent installation are provided with these acces-

sories, which are looked upon not as luxuries by
any means but as economical devices whose use

will reduce the cost for maintenance to the low-

est point possible. The combination of feed water

heater, purifier and power pump shown in Figs, i

and 2 on opposite page, is a novel one, and show-s

in one compact device three essential elements

to every first-class steam plant. The apparatus

is sold by Frank IM. Clarkson, Detroit, Mich. The
pump is run by a belt from shafting. It is of

the ordinary plunger variety and actuated by a

crank and yoke. Its simplicity guarantees its

durability. Fig. i shows the apparatus in per-

spective. In Fig. 2, A represents the feed water

inlet ; B, a spraying plate ; C, the exhaust from
the engine ; D, the pump ; E, the suction valve

;

F, the outlet valve ; G, the pipe to boiler ; H,
the water level ; K, the exhaust from heater and
L, the door.

The Elements of Electric Lighting.

By Philip Atkinson, Ph.D.

Number XVII.

The Wood Dvnamo.—This dynamo, which is

a reconstructed form of the Fuller dynamo, will

be readily understood from I'ig. 49, without any
detailed description. It is of the Gramme type,

embracing the recent features of ventilation of

the armature, and automatic current regulation,

but presenting nothing in its construction which
has not already been fully described in these

articles, except the current regulator. This is

illustrated by F'igs. 50 and 51. Fig. 50 is an
end view of the dynamo showing the apparatus
in full, and Fig. 5T a side view of the same end,

showing the connection with the brushes ; the

automatic shifting of the brushes on the com-
mutator to vary the electric intensity being
the object to be accomplished, The large

friction wheel shown in Fig. 50 has a broad
rim with a deep groove on its inner sur-

face next the dynamo. The end of the arma-
ture shaft fits loosely into this groove, as shown
by the dotted circle on its right side, but is out

of contact with the wheel in the normal state of

the current. This friction wheel is connected at

its center with the short arm of the curved lever

shown in the cut. Above the lever on the riarht

movement and makes it gradual instead of

impulsive. A pinion on the hub of the friction

wheel engages gearing connected with the yoke
to which the brushes are attached, as shown in

Fig. 51. The magnetic attraction acting against

the retractile force of the spring is just sufficient,

in the normal state of the current, to hold the

lever in such a position as to keep the friction

wheel out of contact with the revolving armature

Fig. 51.

shaft. An abnormal increase of current increases

the magnetic force, which attracts the armature
and raises the lever, which presses the friction

wheel against the revolving shaft on one side of

is shown an electro-magnet, conrected with the

lamp circuit, the armature of which is attached

to the long arm of the lever, and below it is a

spiral spring which acts against the magnetic

attraction. Two stops at the extremity of the

long arm limit its movement, and a dash pot,

which consists of a piston moving in a cylinder

against air, or other resistance, steadies the

the groove, and by means of the gearing causes

the brushes to recede from the line of greatest

intensity. An abnormal decrease of current les-

sens the magnetic attraction, the lever is drawn

down by the spring, the friction wheel pressed

against the opposite side of the groove, the

motion reversed, and the brushes made to

approach the line of greatest intensity.
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Popular lectures on electricity at one penny
admission per lecture, and short courses of three

lectures each is the new departure in the extension

of university teaching in London the present

season.

Professor Barrett, city electrician, is still

at work on the estimate of the cost of lighting a

large portion of the business center of Chicago
with the electric light, the city to own and oper-

ate the plant, and will not have his report ready
to submit to the council for some weeks.

At the meeting of the city council of Chicago
Monday evening last Alderman Ernst presented

orders for ordinances requiring that hereafter all

telegraph and other wires be required to be laid

through alleys where practicable, and that per-

mits for the same require that the work be done
at night. The matter was referred.

In regard to the proposed postal telegraph,

the assumption by leading public journals that it

could never to any extent be made subservient

to party political purposes, is undoubtedly cor-

rect. Under the civil service act, a strict exam-
ination of all the employes would be required,

and none could enter the service unless properly

qualified ; and as such qualification is more diffi-

cult of attainment than that required for the

postal service, the number of applicants, would
be proportionately limited. In the choice of

superintendents in the cities there would prob-
ably be some chance for political favoritism, as

in the case of postmasters, since the superintend-
ent in such a position need not be an expert.

The methods pursued by existing gas com-
panies in Chicago are subjected to severe stric-

tures in the editorial from the Chicago Times, re-

published on another page, and furnish interest-

ing reading.

The conclusion that gas as an illuminant is

far in the rear of electricity is one that is so
plainly evident after a comparison that it admits
no question. It is also argued that it would be
more for the city's interests if the city owned and
operated the plant that furnished lights to its

streets. Although the analogy is not cited in the
article in question, those most strongly in favor

of municipal ownership and operation of the
sources of its own illumination settle the dis-

cussion in a few words: " Cities control their

own water works and why not their own lighting

plants." This analogy is a strong argument it

must be admitted. Further, Chicago already
owns one electric light plant for lighting the
river bridges and approaches, and it was decided
after due consideration that it would be more
economical for the city to own and operate this

plant than to rent lights from a private company,
and there is no reason why the city should not

own and operate a plant or plants that would

light a much larger territory than that included

within the limitations of the river lighting plant.

We give this week a description of an English

dynamo which presents some novel features ; the

form, as shown by the cut is quite unique, and
very different from that of any dynamo, either

English or American, with which we are acquaint-

ed, the field magnets being both mounted on the

base, and projecting vertically, with the pole

pieces inclosing the armature above them. It is

claimed that sparking at the commutator would
be overcome by an even distribution of magnetism
in the field, and that this has been accomplished

approximately by grooving the pole pieces in the

center, at the point of greatest magnetic intensity,

and thereby reducing the intensity to correspond

to the intensity at the edges.

Automatic regulation is effected by shifting the

brushes in the usual manner, by means of a double

pawl which engages two ratchet wheels which

move in opposite directions as described, and ope-

rated by a solenoid placed in the electric circuit.

Our English contemporary, from which the

article is taken pays a high compliment to

American dynamos which is undoubtedl}' well

deserved

The agitation in favor of rapid transit, espe-

cially on the west side in Chicago, is increasing.

Elevated and underground roads, as well as

cable lines, each have their strong advocates.

Chicago has outgrown horse cars, and each suc-

ceeding year more and more discontent is ex-

pressed at the slow locomotion afforded by them,

and that discontent is greatly heightened in

winter by the attendant discomforts of cold and
crowded cars. The south side is provided with

several cable lines ; a cable line on the north

side has been laid and is expected to be in run-

ning order before many weeks ; and it is ex-

pected that a cable line will replace some of the

horse car lines on the west side. Nevertheless,

while cable lines are much preferable to horse

car lines in every respect, and while they are

more rapid, they still fail of providing that

rapidity of transit desired by those whose homes
and whose places of business are at a distance

from each other. This is the view taken by
those who desire an elevated road. But an ele-

vated road run by steam motors is subject to

many objections on account of escaping steam
and the other annoyances which accompany a

steam motor on or above the surface of a street.

On the other hand, an elevated road, as has been
pointed out before, with electric motors, would
give rapid transit, and could not be objectionable

to either residents of streets, pedestrians or own-
ers or drivers of horses. The system of trans-

mission could be overhead, or by a third rail, or

by a conduit placed below the level of the rails,

or in any manner provided for by electricians

without being the source of complaint on the

part of any user of the street.

A VERY interesting statement of facts in regard

to the effects of electric light induction on tele-

phone wires is presented in the paper read by
B. E. Sunny at the last meeting of the Chicago
Electric club. The great importance, in a busi-

ness point of view, of harmony between the differ-

ent departments of electric business, represented

by the telegraph, the telephone, and electric light

and power, is shown by the effects of induction on
each other's lines, in many cases entailing serious

loss and injur)', and leading to litigation which
could be avoided if the electric experts in each
department would inform themselves thoroughly,

not only in the technicalities of their own depart-

ments, but also in regard to their relations to

the other departments. In fact, an electric

expert ought to be a thoroughly informed elec-

trician in all the departments, and to understand
fully the principles of electricity in all its various

applications. But in too many instances this is

not the case, and the deteriorating effects of in-

duction in adjacent lines, or the danger to life

and property from fire or electric shocks, are be-

coming more common as lines multiply. The
telephone department seems to be the greatest

sufferer, on account of the extremely light current

required, and its great sensitiveness to inductive

effects; so great is this sensitiveness that on a line

40 miles in length, an adjacent telegraph line 200

feet distant produced serious disturbance. The
advantage of metallic circuits with opposite cur-

rents on adjacent lines, by which inductive effects

shall be mutually helpful instead of detrimental is

being recognized and adopted. The paper is

highly practical and suggestive.

The Chicago Electric club is a young but
vigorous organization. It was incorporated last

May, and the earlier meetings to perfect its

organization, were held in June. A summer
notable for its abnormal heat followed. Interest

lagged and the work laid out for the summer
months was necessarily postponed until fall.

Practically all the work of the club towards in-

creasing its membership and providing itself suit-

able rooms, hasbeen done since the middle of Sep-

tember. At the meeting last Monday evening it

was announced that the mem^bership roll num-
bered 163 names, which, it must be admitted, is

a handsome showing under the circumstances.

The rooms of the club have been described in

these columns, but they speak better for them-
selves than words can. Suffice it to say, they

are convenient of access, handsome in appear-

ance and well equipped. The feature of the cafe

is one to be commended and one that has received

its due share of attention, judging from the use

that has already been made of it.

It is not well to demean the character of the

club by placing the social element in priority to

the literary and scientific element. But the

papers that have been read before the club, and
the discussions that have followed them, need
no words of praise. They stand for themselves

and any close reader of the papers is bound to

admit that as contributions to electrical litera-

ture they are deeply interesting and very valu-

able.' No set course of papers has been laid

out, yet' the range of dissertations has been
wide and the indications are that the limitations

of that range will not be reduced. Chicago and
western electricians should feel proud of the

club, its accomplishments and its future.

The suggestion made by our esteemed con-

temporar)'. Electrician of London, to form an
association the other side of the water similar to

that of the National Electric Light association

on this side, has been received very favorably

by British electricians. The columns of both
Electrician and Industries teem with views of cor-

respondents, and other technical papers lend

their influence to the movement. After consid-

ering the societies with which the proposed asso-

ciation might possibly clash, Electrician says :

" After expressing ourselves thus frankly and in

full accordance with the great majority of the

opinions which have been expressed to us by
those chiefly interested, it will, we trust, be per-

fectly clear that the objects of the proposed
Association of Electrical Engineers are of a

purely business character. To protect their own
interests, to promote their own industries, and
to discuss the best means of securing these ends,

would be the foremost objects of its mem-
bers — objects which will be none the less

easily attainable for being openly avowed.
Some of these industries are hampered by
legislative restriction, and others by parochial

obstruction, to such an extent that noth-

ing short of a compact and powerful organiza-

tion will effectually secure free and fair play to

their natural and legitimate development. We
have not before mentioned the telegraph cable

proprietors and manufacturers ; but it is not

improbable they may see it to their advantage to

join in such a combination for the common good.

Many dangers threaten these industries, not the

least of which is the confiscatory spirit which

pervades the political atmosphere in these days,

and which is the inspiring motive of the prohib-

itory conditions imposed upon electric lighting

enterprise and the establishment of electric loco-

motion. But with or without the cooperation

of any particular branch of electrical business,

there are a sufficient number directly affected at

the present moment to justify them in the form-

ation of an Association of Electrical Engineers
;

and their interests are of sufficient magnitude to

induce them, we are persuaded, to combine in

some such manner as that we have indicated."

-M
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Chicago Electric Club.

The routine business of the meeting of the

Chicago Electric club last Monda\' evening, the

7th, was verj' quickly disposed of under the

management of Vice-president J. P. Barrett, and

the members settled down to the enjoyment of

the paper on "the effect of electric light induc-

tion on telephone wires" by B. E. Sunny, super-

intendent of the Chicago Telephone company,
published in full in other columns.

The discussion of the paper was started by

E. P. Warner, who first said that he coincided

heartily with Mr. Sunny in his conclusions with

reference to litigation betw^een electric light and
telephone men. He himself had had occasion

to take some part in such "squabbles" and had
found that in almost every case such litigation

had ended in a compromise. Mr. Warner also

agreed with Mr. Sunny in regard to placing an
electric light wire above telephone wires, and
added that if the electric light wire broke, it

would open the circuit and render the wire com-
paratively harmless.

A. H. Brown asked Mr. Sunny how short a

single length of electric light wire would have a

perceptible inductive effect upon a telephone wire.

Mr.Sunny replied that he thought it would depend
somewhat upon the electromotive force. Many
telephone wires in the city were crossed at right

angles by electric light wires, but there was no
noticeable induction. He thought the least dis-

tance would be 1,000 feet.

Chairman Barrett asked H. Ward Leonard
what effect the incandescent electric light current

had upon telephone wires.

Mr. Leonard said the effect was not notice-

able. In Des Moines there was a very large

exposure of telephone wires to the incandescent

electric light wires of an Edison plant, but the

effect was not noticeable at all there.

John Young inquired of Mr.Sunny what the

inductive effects would be upon telephones on
metallic circuits, to which Mr. Sunny made
answer that he did not think they would be
bothered at all. They had no metallic circuits,

however, and he could not speak from experience.

Mr. Warner asked if Mr Sunny had ever

noticed any difference in the different electric

light systems in regard to induction. He had
heard the claim made by certain dynamo manu-
facturers, that the rate of commutation in their

particular dynamo was so very high as to reach
a pitch inaudible to the ear, and that if there

were induced currents, they would be inaudible.

Mr. Sunny was unable to answer from experience,

but stated that in the case of induction at

Aurora, mentioned in his paper, the trouble was
caused by a Brush dynamo, while at the Stock
yards it was a Thomson-Houston dynamo. C.

C. Haskins added that the trouble at Grenier's

garden was occasioned by a LTnited States plant.

Chas. D. Shain explained that that machine was
a 600 volt arc light dynamo.

C. J. Van Depoele gave an instance of trouble

at Lima, O., where there is an electric street

railway with overhead wires. For three or four
days after the system was started there was no
trouble, but one day there was a complaint, and
investigation showed that a telephone wire had
fallen against a pole carrying the electric street

railway wire. He was of the opinion that more
trouble was caused by the leakage of the current
than by induction.

F. VV. Gushing, superintendent of the Chicago
Arc Light & Power company, asked Mr. Sunny
if he had ever experienced any trouble from
electric light wires when they were underground.
Mr. Sunny replied that they had used a conduit

1

in common with electric light wires, and abso-
lutely there had been no induction on their tele-

phone wires. Mr. Gushing thought this fact

should be impressed upon the experts who had
investigated the underground system of Chicago.
Almost to a man they had said that electric

light and telephone wires could not live together
in the same conduit.

Chairman Barrett, city electrician of Chicago,
said that the discussion of the evening had con-
vinced him more strongly than ever that elec-
tric light wires should go underground, and now
he was ready to assert that telephone wires
should go there also.

J. W. Johnson inquired of Mr. Warner why
there is no induction from electric light wires to

telephone wires when they are placed under-
ground. Mr. Warner, in response, said that the

commonly accepted theory was that the lead or

other shield of electric light wires acted as an anti-

induction shield. "We find it is possible to run
electric light and telephone wires in close

proximity if they are well protected by grounded
wires." He added that it took very little change
of current to produce an induced current that

makes an audible tone under proper conditions.

He had even succeeded in producing an induced
current in a telephone line from- a storage bat-

ter)', running incandescent lights.

Mr. Sunny was voted the hearty thanks of the

club for his paper, and the meeting adjourned.

The next meeting will be held November 21st,

when C. J. Van Depoele will read a paper on
the operation of electric street cars.

Theory of Telephone Circuits,

By Dk. V. WiETLiSBACH m Eleklroiechnische Kund-
schatt.

Part I.

Telephoning over long distances constantly

occupies the attention of telephone experts. The
investigations which have been published in re-

gard to this matter, in part apply only to special

cases ; in part they are, furthermore, entirely

wrong. For that reason I shall briefly investi-

gate the general case, as an addition to my pre-

vious essays, in which I dealt with two special

cases, that is, the case of a cable free from induc-

tion, and that of an aerial iron circuit.

Every electrical circuit is determined by four

differing and mutually independent factors—re-

sistance, induction, electromotive force, and
capacity. We will assume that the circuit is

entirely homogeneous, so that each one of the

factors above mentioned has the same value per
kilometer over the entire line. We will assume
that over the length of a kilometer, W is the

resistance, L the induction, A electromotive

force, and C capacity. We will indicate by V
the electro-magnetic potential of all the electrical

forces which are active at any given point. We
will call J the strength of the current at this

point, x shall be the distance of this point from
the beginning of the line ; then we shall have
the following equations :

The Ohm law will give us, as the relation

between the potential, resistance and induction,

the following :

(I)
dV dj

Electromotive force and capacity influence the

strength of the current, as per the following

equation :

(=)
dJ dV
d x ' dt

These are the two differential equations which
determine the propagation of electricity in a

wire. Their integration is very simple in the

special case which we are investigating.

In telephoning we are constantly dealing with

the transmission of sine or cosine waves. We
shall again consider, as in the previous essays,

the more general case of motion in the complex
form Ee'™' = (cos nt -)- i sin mt). The actual

part of the result will then correspond to a cosine

wave—the imaginary part to a sine wave. Fur-

thermore, it is easy to see that the differential

equations are also integrated in reference to x

by an exponential function. Let us assume :

V-V„-e'"
.gps

and introduce this into the above differential

equations i and 2, and we shall liave the follow-

ing relations :

(la)

(2a)

Vp=J(W-|-Lim).
Jp=V(A+Cira).

From these relations we can determine one of

the two factors ; that is, electro-magnetic poten-

tial or electromotive force, and current strength

from the other. Furthermore, they determine

the exponent p. If we eliminate V or J we
shall have in each case :

.. p==: [W+Lim].[A-fCim ];

also, p=±v'(W-f-Lim).(A-fGim);

and the solution will take the form :

V=e'""fV,eP^+V„e-i'^].

The constants V^ and V„ must be determined
from the conditions with which we began. If

the circuit consists of a simple wire, whose length
is 1, and whose beginning is connected with a

coil excited by the electromotive force Ee'"',

while the end is grounded, then the limiting

equations for the beginning of the wire are :

x= V„=e'"''[V,+VJ=Ee'""

and for its end :

x=l V,=e""'[V^ei"-f-V„e-i>']=rO.

From this we have for the constants the fol-

lowing value :

V.=-
-Ee-P'

V.=
EeP^

;Pl p-P' '

We shall now obtain for the electro-magnetic

potential at any point of the wire the formula :

V== Ee°"r
epy-x)- -p(l-x)„

ppl. -pi

and for the strength of the current on a unit

basis :

(4)

J=-
dV

V W-f

W-t-Lim dx

A+Cim p ,^^, ei'"-'^) +e-i>(i-x)

Lim
E-e"

ep' — e-i"

We are especially interested in the strength of

the current at the end of a circuit. We shall

obtain this if we substitute for x above, the

value 1. We shall then have :

(4a) J=2\/iA-fCim
W+Lim'

E.-
ppi—p

This simple formula has been obtained with

the help of the complex factors. If we are de-

sirous of separating the actual from the imagin-

ary, and to represent the strength of the current

in the usual form, as a sine vibration, we shall

obtain very long, cumbersome formulas, which
we refrain from adducing, as they are too diffi-

cult of comprehension for practical use. On the

other hand, there is no difficulty in establishing

the especial form of transmission in every special

case, if the numerical values of the four factors,

W, L, A, C, are known, if we employ our con-

densed method of calculating.

In applying the formula, we must take into

consideration that resistance and induction are

dependent on the number of vibrations, and it

will be necessary to use the formulas for W and
L, which appear on page 79 of the Elektrotech-

nische Rtindschau of this year.

No accurate investigations in reference to

capacity and electromotive force have been

made. It is probable that these depend in all

conductors—the air, perhaps, excepted—upon
the rapidity of the oscillations, but these vibra-

tions, which are relatively very small, are of no
importance, when opposed to the great varia-

tions which are caused by temperature and moist-

ure in the insulating materials which are, at

present, in use.

—

lyTo be Coiiiiniied.)

For Patent Office Reforms.

J. F. Morrison, president of the National

Electric Light association, Walter C. Kerr, of

Westinghouse, Church, Kerr & Co., F. J.

Sprague, of the Sprague Electric Railway &
Motor company, Frank Ridlon, of the Sun Elec-

tric Light company, and Arthur Steuart, general

counsel, composing the legal committee of the

Electric Light association, have issued the ap-

pended address to members of the association :

" The legal committee who have in charge the

presentation to congress of the bill for reforms

in the patent system, adopted at the August
meeting of the association, request that the

members of the association respond to the call

made upon them for funds with which to conduct

the canvass of the members of congress in the

interest of this bill. The burden cast upon the
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legal committee in prosecuting this bill before

congress is a heavy one, involving the expendi-

ture of a very great amount of both time and

labor, but both time and labor will be expended

in vain unless the members of the association

hold up the hands of the committee and supply

the 'sinews of war.' The committee have ad-

dressed all of the members of the association, re-

questing from theni certain service in influencing

the members of congress from their immediate

districts and have asked that the members re-

spond to this letter. It is very important that

the committee should not be left in the dark,

but should know exactly how much force they

can count upon ; for this purpose they request

that the members write them at once whom of

the members of congress they can expect to in-

fluence in favor of our bill.

" The committee have published the first of a

series of pamphlets upon reforms in the patent

office ; this will be followed by others, one of

which will contain articles by ex-commissioners

of patents, and we hope to print in one of them
some of the views of the judges of the United

States courts, and still another by gentlemen fa-

miliar with the influence of our patent system

upon our national growth and the develop-

ment of our industries, especially the electrical.

For this purpose some money is needed and we
hope that the members of the association will

appreciate the great importance of the subject

intrusted to this committee and give it the aid

required."

Personal Paragraphs

Israel Lovett, superintendent of the Midland

Electric company, Omaha, Neb., stopped in Chi-

cago a few days last week on his way east.

Intelligence has been received of the death of

John W. Swartz near Tehuantepec on the 23rd

ult. At one time in Buffalo, N, Y., he simulta-

neously held the offices of superintendent of the

fire alarm telegraph, and of the American district

telegraph company and of chief operator in the

Western Union Telegraph company. In 1881 he

left that city and assumed a contract to build a

telegraph line across the isthmus of Tehuantepec.

Of late years he had held the office of superin-

tendent of the Mexican Central & South

American Telegraph company.

C. J. VanDepoele of the VanDepoele Electric

Manufacturing company, recently returned from

an extended eastern trip.

Henry C. Adams, secretary of the American
Electric Manufacturing company of New York,

was in ChicEigo Tuesday last on a flying business

trip,

K. Sawai and Yoshichika Wada of Tokio, Ja-

pan, the former an electrician and the latter a

civil engineer, were interested visitors at the meet-

ing of the Chicago Electric club last Monday
evening. Both speak English fluently. They
are young men of education and are traveling

through America, studying methods followed in

this country. The former is interested more
particularly in telephony and is striving to make
an expert of himself. There are few telephone

lines in Japan, said he to a Western Electri-
cian representative, and they are on private

lines. They have no exchanges but expect to

ere long. Mr. Sawai has made a thorough and
careful examination of the Chicago telephone

exchange and will soon study the manufacture
of telephones and telephonic apparatus.

Telephone Siock Quotations.

Col. S. G. Lynch, broker, 146 La Salle street,

Chicago, furnishes the following quotations on
some of his specialties in telephone stocks:

Chicago 375 390
Central Union 44 45
Michigan 73 74
Great Southern 2S 30
Colorado _ - 18 20
Rocky Mountain Bell. 40 45
Cumberland - So 85
Wisconsin 105 107

Bell of Mo. --- 157 160

Iowa Union ._ 25 27
Missouri and Kansas 68 69

Independence, Mo., was lighted by electricity

for the first time on the 28th ult.

Gas and Electricity.

Under this head the Chicago Times of the 6th

inst. editorially .says :
" Those who are familiar

with the rise and progress of the gas supply, not

only here in Chicago but in other large cities,

must conclude that, in the main, the system has

been a failure. It has proved so in many essen-

tial particulars. In every instance where com-"

petition has been admitted, the result has been a

combination of the interests and an increase in

the price of gas, just the same as the union of

the Baltimore & Ohio and the Western Union
telegraph companies has largely increased the

cost of sending messages between former com-
peting points.

" It was said not long since, when there was
a movement being inade to secure the admission

of a competing line into the city of New York :

The public may think that additional and com-
peting lines will give cheaper gas, but it will be
found in the end that the public will have to

support all the companies.
" One of the best known objections to the gas

system is the fact that it offers unusual facilities

for corrupt deals between the companies and
municipal officials. The people of this city,

while lacking positive and direct evidence of the

facts, are certain beyond all doubt that for years

there has been a deal between aldermen and the

gas companies to the amount, probably, in

twenty-five years, of a quarter of a million of

dollars. Every cent of this amount has been col-

lected from the consumers. The result is not

merely direct robbery, but it also includes a deep
official corruption whose influence has spread

in every direction among the municipal persons

directly interested.
" The alderman who was induced to take a

bribe for giving the gas company a favorable

contract very naturally did not hesitate to accept
bribes in other directions. In fine, the gas cor

ruption has spread until it affected, or infected,

dealings with all classes of corporations and all

great enterprises in which the city was called on
for permissive action.

"On account of its tendency to trust combina-
tions, its disposition to corrupt officials, its in-

cessant interference with the condition of the

street.s, and for numerous other reasons, it is de-

sirable that the present gas system should be
supplanted by something which lacks all these

objections. If illumination by gas be thought
to be the better plan, then it probably should be
the work of the municipal corporation, as is now
the supply of water by the cities and the carry-

ing of the mails by the federal government.
" There are a good many excellent reasons

for the continuation of gas-lighting besides those

involved in mere illumination. By a cheap pro-

duction, its use as a fuel would be largely in-

creased. On this point a Philadelphia wi;iter has
expressed some valuable opinions. He says that

gas is coming more and more in use as a means
of cooking and driving machinery. There is

probably no department of household expenses
in which there is uniformly more waste than in

that of the fuel supply. In our best ranges the

loss of unutilized heat is enormous, even where
the coal is fully consumed. Much is wasted,

owing to the incomplete combustion of coal, and
the same is true of heaters. Kindling wood
costs a large sum, and there is considerable ex-

pense attending the getting of coal to the house
and the removal of the ashes, to say nothing of

the expense of the labor involved in caring for

the heaters and the ranges.
" It only requires that gas should be supplied

at a reasonable cost to remove all these defects

and to secure for the people an immense im-
provement at a material reduction of the present

cost.

" At the same time'it should not be overlooked
that gas, even at its best, is far in the rear of

electricity for all the principal uses of the former.

It is very much inferior as an illuminant, and,

from a sanitary point of view, is deleterious,

which can not be charged to the use of elec-

tricity. Houses can be heated and lighted, cook-
ing can be done, and machinery driven by elec-

tricity, and in all instances with a more efficient

result than when gas is emploj'ed for the same
purposes.

" It would be an almost infinite improvement
over the present gas system if the city should

take charge of its manufacture and supply ; and
it would be a still greater advance if, for gas, the

city should substitute electricity."

Electrcity, Steam, Cable, or Horse
Power?

Last summer, C. O. Bean, city engineer of

Tacoma, W. T., made a thorough examination of

the various street railway systems in use in this

country in the interests of northwestern capital-

ists, figuring upon the best motive power, all

things considered, for a street railway in Butte,

Mon. Substantially all of Mr. Bean's report is

appended. It is exhaustive and, as a whole, is an
interesting and valuable paper :

"In the first place, there is a widespread inter-

est manifested in new improvements and appli-

ances. There probably has never been a time

in the history of street railways when there was
so much careful investigation or so itiuch keen
interest manifested on the part of owners and
officers of roads as at present. The various

systems are being critically examined by numer-
ous experts and railway managers. In some
instances, where the distance to be traveled is

not great, the aldermen of a city have gone in a

body to examine certain systems before granting

franchises. Letters of inquiry are almost with-

out number. I met several parties, whose
errands were the same as mine, and wherever I

went I heard of others who had been there be-

fore me.
"I first e.xamined the horse car system of

Portland, Oregon ; there I found them complain-

ing of six and seven per cent, grades, and eagerly

watching the development of the reported cheap

cable systems and electric systems. They seemed
eager to do away with horses. The expense of

feed, blacksmithing and general repairs is not

small.

"The next examined was the so-called noise-

less exhaust steam motors used in Minneapolis.

There the grades were very light and the traffic

quite heavy. People in the suburbs were well

pleased with it, because of it being so much
more rapid than the horse car ; but in the city

proper, and particularly in the business portions,

there is decidedly strong opposition to its use.

The opposition is so strong that the company
talk of putting in a cable road. Too many
teams are frightened by it. The exhaust is

noiseless only after starting, and on compara-

tively level ground. At starting, and on heavy

grades, the noise from the exhaust is very ob-

jectionable.
" The next place visited was Chicago, where a

short line, a few hundred feet in length, of the

Rasmussen cable, is on exhibition. The Ras-

mussen system is far from perfected, and is run

on far too small a scale to enable one to judge

of what it will do on a large scale. * * * The i

builders now estimate the cost at not less tham

thirty thousand dollars per mile, exclusive

track. I also examined the California system of

cable used on State street in Chicago. It is

working successfully. It is useless, however, to

attempt its operation except in places where the

traffic is very heavy, since its cost is about one

hundred thousand dollars per mile. In such

places as St. Paul, Chicago, St. Louis, Kansas

City and San Francisco, where the traffic is

heavy, it is used with marked success and satis-

faction. '

" In Detroit, Mich., I carefully examined the

Van Depoele Electric railway on what is called

the Dix road. They have a poorly .ballasted

road-bed, and their motors are not of ther ecently

more approved pattern. They haul their trains,

however, without trouble, and the road is giving

as good satisfaction as could be expected under

the circumstances.
" The next examined was the Fisher system of

electric railway in Detroit. I found this system

in an experimental state. On this road the con-

ductor is in a conduit between the rails. A con-

duit of this type can never be used with safety

and success in the streets of a city, though it will

do in the country.
" In Windsor, Ontario, the road is a common

wooden stringer with a strap iron on the top.

The road is working successfully. The owners

are so well pleased that they have ordered T rail

for their road.
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" The Van Depoele people said nothing to me
about the Port Huron road, in consequence of

which my suspicions were awakened, and I con-

cluded to go there. A large part of this road

has T rail of onl}- sixteen pounds weight to the

yard. I met the secretary of the Port Huron
Electric Railway company from whom I learned

that his company at first experienced considera-

ble trouble through the fault of the man sent to

fit up the cars. .\t one time they were consid-

erably disgusted and thought of discarding the

electric motors entirely. Now they are well

pleased. They claim their expenses are one-third

less than with hor.se, and far more satisfactory.

On reaching the suburbs they run their cars from

ten to twenty miles per hour without trouble. I

was a passenger on one trip when all of fifteen

miles per hour was the rate of speed.

"I next visited Pittsburg, Penn , where several

electric railway companies had roads on
paper. I found them preparing to use electric

motors and in one instance on grades as steep as

fourteen per cent. I could not well stay several

weeks in Pittsburg waiting for roads to be built,

so went to Scranton, Penn. The road in Apple-

ton Wis , and one in Scranton, Penn., are two
roads to which nearly all, if not all, electric rail-

way companies, as well as electricians, point with

unconcealed and becoming pride. They have

good road-beds, beautiful cars, good motors, and
are well managed. Mr. Sturges, the president

of the Scranton company, told me that before

adopting the electric system he had seen the

various electric systems in Europe and had care-

fully e.xamined the systems in America. He
claims it is cheaper and far more satisfactory than

horse power. Before adopting the system the

directors were almost unanimously opposed to

the use of electricity, but yielded to Mr. Sturges.

They are now unanimous in its favor. The
directors are so thoroughly convinced of the

practicability of the system that they were build-

ing when I was there, a generating plant, that

was estimated to cost $25,000. I met a gentle-

man who had personally examined the Appleton
road, not once alone, but several times during

both summer and winter weather. Its success

has probably been more marked than that of any
other electric road in the world. In Appleton a

snow plow was attached to the car when necessary

and the motor cleared the snow from the track

even on the worst grades. It exceeded the most
sanguine expectations of its warmest advocates.

Not until I had been in Scranton did I feel at all

like forming a positive opinion of the practica-

bility of the application of the electric motors to

street cars. The visit to Scranton decided me in

favor of the motor.
" Still there were two questions left, viz : Is

there a better system than the Van Depoele ?

Will the motor answer for our heavy grades ?

"I next went to Baltimore to see the Daft sys-

tem at work. I can say that I am still almost
surprised at what I saw there. A very light

motor car, a regular rattle trap of a thing in fact,

carried the motor. The wheels of the motor car

were out of true and pounded on the rail so much
as to render it exceedingly difficult for me to ride

on the motor car even when hanging on with

both hands. Yet this little motor car, loaded
only with the motor and its attendant, hauled a

full load of passengers easily over a road noted
for sharp curves and heavy grades. A careful

examination of the electric road in Baltimore con-
vinced me that far steeper grades can be suc-

cessfully ascended with the electric motor than
have heretofore been attempted or than can be
overcome by any other system than the cable.

' I next visited the Baltimore Locomotive
works in Philadelphia, concerning steam motors,
and was the more convinced that they will not
answer for heavy grades, within city limits.

' I next called at the offices in New York of

all the principal electric railway companies.
Unfortunately none but the Daft had at that time
any lines equipped, though it was expected
to soon begin equipping important lines with
the Sprague system, the Julien, and the
Eently-Knight. I examined their several station-

ary motors where they were convenient, and
carefully inspected drawings and plans of the
various systems.

"My next visit was to Lima, Ohio, on July
4th, where during the celebration of the

4th of July it was proposed to start four new
electric cars on a new track with a new genera-
tor, new operators and new conductors. The
cars were just from the shops with bearings all

new and whee's rusty and rough. The rails had
been laid some time and were consequently cov-
ered with rust, mud and sand. The streets were
thronged with a large number of people to whom
an electric car was one of the wonders of the age.

The number of passengers that crowded upon
the cars was astonishing. The cars commenced
running at 7 a. m., and were still running at

midnight when I left. The conductor told me
that he had over eighty passengers on a car at

one time repeatedly during the day and evening.

This was on what is called twelve-feet cars. The
owner of this road is one of the wealthiest men
in that part of the state. He told me that after

buying the street railway he had personally

inspected all the street railway systems he could
hear of, including every electric railway then in

use. He decided to use the Van Depoele sys-

tem. Without waiting to experiment he equip-

ped four cars and erected one of the best and
most complete generating plants in America.
He is thoroughly pleased with the system he
adopted.

" Having learned the causes of difficulties that

have been met on some few of the electric lines

when first put in operation, I concluded to spend
a few days in the shops where motors are made
and see for myself all the details of construction.

I found the time profitably spent and have no
doubt that the experience thus gained will soon
be of use to others.

"I ne.xt examined the cable roads of St. Louis
and then of Kansas City. They are all of the

California type. In Kansas City I found the

Henry system of electric railway. Here again

are six per cent, grades. The electric motor was
doing its work well. The makers have not yet

properly proportioned the various parts of their

apparatus, and are yet really experimenting,
remodeling and improving.

•' I next examined the Daft electric motor in

Los Angeles. It is still doing good work and is

giving general satisfaction. The difficulties here

are not so great as at Baltimore and hence the

success of the Los Angeles road is not so sur-

prising.

" The next examined were the steam and cable

roads of San Francisco and Oakland.
"I have prhitted stating that in Brooklyn

there is on trial a new kind of cable. It is com-
posed of two cables about three-fourths of an
inch apart with short bars across about every
eight to twelve inches like a rope ladder. Thus
far the builders have attempted to run on straight

lines only. The system is in an experimental
state as yet. It will cost more than the Rasmus-
sen system.

" You will understand from the foregoing that

I have examined the steam motor systems, three

cable systems, four electric systems in use and
others on paper, besides horse car lines too num-
erous to mention.

"I have attempted, at least, to judge without
prejudice, of the merits of the various systems,

and in advising you which system to adopt,

have taken into consideration the peculiar condi-

tions under which a system of street railway will

have to be operated in Butte.

THE C-\BLE SYSTEM.

" You can not safely estimate the first cost of

construction at less than $100,000 per mile. The
cost of operating by cable system in your case

would be very great relatively to other systems.

In the first place, from 70 to 80 per cent, of the

entire power is spent in running the cable when
not loaded. Track repairs are more expensive

than on any other system and there is need of

more fuel and oil. It is, no doubt, the very best

system for large cities, but can not pay in Butte.

THE STEAM MOTOR.
" Notwithstanding all that is claimed for it, it

is not a safe motor to use on the streets of any
city.' It is admirably adapted to long suburban

lines where traffic is comparatively heavy or on
lines connecting cities not far apart. Such
motors as you would need, would cost, exclusive

of freight, about $4,000 each. You could not

use them on grades heavier than seven per cent.

Besides the expense of fuel, you would be

obliged to employ a fireman and engineer on
each motor. When passing through the streets

of a city, the engineer should be at his post all

the time. The steam motors frighten horses
worse than any other street car motor ; but leav-

ing that fact out of consideration it is expensive.

HORSE CAR.

"Your grades are such that, if you use horses,

very light and small cars will be necessary, and
your speed will be so slow, that more cars will be
needed than is generally required on such short

lines. On your two lower lines you could use
two horses per car and get along in the old-time
way, but on the Walkerville line four horses to

the car would be necessary. As a rule, horses
are driven on horse cars but five hours per day,
there being what you miners would call three
shifts. One of the chief difficulties with the

operation of your lines by horse power is the
heavy traffic at certain hours of the day when
the miners are going to and returning from the

works. From what I could see of Butte, I judge
there will be quite a rush at certain hours when,
if horse cars were used, several would be re-

quired at one time. The horse car system is un-

doubtedly the cheapest in the first instance.

ELECTRIC MOTOR.
" As they are operated in Appleton, Wis;,

Scranton, Pa., Baltimore, Md., and several other

places, they are undoubtedly successful. They are

safe, economical, powerful. They show their

merits to an appreciable extent when from any
cause sixty or eighty passengers crowd upon one
car. Wherever they have taken the place of

horse cars, traffic has almost immediately in-

creased by quite a large percentage. Many
persons ride on an electric car for the novelty of

the thing and advise their friends to do the

same, and invite their visitors from abroad to

ride. In Scranton, many of the well-to-do class

of people ride for pastime in the evening to the

outskirts of the city and return. Motors are now
successfully running on eight per cent, grades
and carrying such large loads and are able to

pull so much more after them, that I am con-

vinced that they will ascend much steeper

grades. I have seen enough to convince me
that they may be successfully operated on as

high as fourteeen per cent, grades, by keeping
the rail clean. In all probability it would be
necessary to use a little sand when ascending

and an improved brake when descending. In

bad weather, it might even be necessary to assist

them on fourteen per cent, grades with a team of

horses. Even then they would be cheaper than

any other system. On your road the electric car

would have a great advantage over horse cars in

one particular. Such a car as you will use will

carry when it is necessary over eighty passengers

and travel at a much higher speed than the

horse cars. It is my opinion that one such

car will in Butte easily do as much work as two
at least, if not three, such horse cars as you
would use. One motor will take the place of at

least fifteen horses in your line and will run

twenty-four hours every day if you wish it.

" I am well aware that very few engineers

agree with me in regard to the capability of the

electric, or any other tractive motor to ascend a

fourteen per cent, grade. Only two things need to

be taken into consideration, power and adhesion

of wheel to rail. As for the power of the motor
we all know that for all practicable purposes now
under consideration we are not limited. I know
that cars have been run on grades as steep as

eighteen per cent. I have seen cable cars

stopped on eighteen per cent, grades, freed from
the cable and lowered by the use of the brakes

to the f'ot of the grade. I have for a long time

been convinced that the electric motor would

ascend a fourteen per cent, grade, but was afraid

of the descent. Serious accidents have hap-

pened to horses descending as light a grade as

seven per cent. They have been known to slide

to the bottom of the grade with the wheels set.

There is now made a brake that is absolutely

safe on at least as high as eighteen per cent,

grades. It has been thoroughly tested and is

beyond a doubt a complete success.

"As to the choice of motors, I suggest the

following considerations : They are all reaching

a greatly improved state. The Daft, the Fisher,

the Sprague, the Henrj', are all good, but at pres-
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ent I have more confidence in the Van Depoele,

for the reason that it is in use on more roads

than all others combined, thus enabling Van
Depoele to study the motor under a great variety

of conditions, and to learn wherein improve-

ments can be made. I feel further influenced by

the fact that several of the most careful railway

managers, after carefully examining the other

motors, chose the Van Depoele. For a contin-

ual successful use of the electric motor it is ab-

solutely necessary that it should be close under

the eye of the operator. This is a fact that Van
Depoele alone seems to fully appreciate. The
brush on the motor should be free from dust.

The foregoing will probably be sufficient for the

following advice :

" On your lines I advise the use of two elec-

tric cars for the present. The cars should be

sixteen feet long. The cars are made by the

Pullman Palace Car company. The two motors

should each be twenty-five horse power. These
two cars will surely do all the work on your two

lower lines and I am confident will do the work

on the Walkerville line. They will travel at the

rate of three miles per hour on fourteen per

cent, grades and faster, of course, as the grade

decreases. On the light grades they will run

twelve or fifteen miles per hour. The pay of

operators is the same as that of a hor.se-car

driver. An intelligent young man, or even boy

can learn to run one in an hour. The cars,

when necessary, will carry, by crowding, over

eighty passengers each and will run when thus

loaded at the rate of speed above mentioned.

It is my opinion that two such cars will do the

work of at least five such horse cars as could be

used on your road. If I remember aright, about

twenty-five hacks are employed in carrying

passengers in Butte City
;
you need have no fear

concerning the profits of the street railway.

" The following are approximate estimates of

the cost of construction, exclusive of tracks, of

the two systems, electric and horse power :

ELECTRTC SYSTEM.

Two cars. 16 feet, at $1.300... _ __- $2600
Two motors, 25 horse power each, at $2,200 4,4CO

Copper wire 875

Insulators, etc __ 1,000

Two sets gearings and attachments 400
One generator 4,200

Engine and boiler 4.500

$17,975
Add cost o( one story building, about 25 to 30 feet by

100 feet for cars and machinery.

HORSE CARS.

Five cars at $350-. $4,250
Thirty-four horses at $150 each- -.- 5.100

- $9,350
Add cost of building 6oxlco. two stories high.

" By the electric system your daily expense

would be made up of the following items ; In-

terest on first cost, depreciation of plant, about

two tons of coal, oils, one engineer, two car men,

and a little for repairs and insurance.
" By the horse system your daily expense

would be made up of interest, depreciation, feed,

repair.s, two stable men, five car men, veterinary's

bills, and insurance.

"The following items, in case of electric

motors, are somewhat larger than with the horse

system : Interest, fuel, and possibly insurance

In case of the horse system, the following items

exceed those of the kind in the electric system :

Depreciation— horses give out rapidly— feed,

repairs, and wages of men.
" I consider the cable system far too expensive

for your use, and the steam motor impracticable

on account of grades, noise, cost and expense of

operating.
" The estimate is for factory prices, exclusive

of freight. The first cost of the- electric system

is much higher tlian the horse-car system, but,

allowing liberally for the operating, expenses in

favor of horses, still the profits per day with the

electric motor are from ten to thirty per cent,

more than by horse car. This has been proved

in Port Huron, Windsor, Scranton, Baltimore

and other places.
" One great advantage that in the near future

the electric system will have over other systems,

is the furnishing of motor power along the route

for running many kinds of machinery. By in-

creasing the size of the generating plant, enough
power can be sold to pay all operating expenses.

In a place like Butte, where fuel is scarce, it

could be developed to quite a large scale. In

New York electric power is now furnished for

driving nearly all kinds of machinery. I saw
one machine shop operated by a little motor that

occupied not more than four cubic feet of space.

The owner thus dispensed with engine and boiler

and rooms for the same, coal and coal shed, and
engineer. He was not troubled with smoke,

steam or dirt, and saved quite a large water

rent. Elevators, spice mills, dentists' tools,

lathes, sewing machines, paint mills, etc., etc,

are operated in the same way. In New York
there are several coinpanies that make an exclu-

sive business of furnishing electric current for

motive power. I mention these facts simply to

show what, in the future, can be done in Butte,

though I do not advise you to enter the business

on too large a scale at present. I advise the

purchase of only two cars and two motors, for

the reason that in the near future motors will be
far cheaper than they are now. One manufac-
turer told me that he thought that in six months
motors can be had for one-half their present cost.

Experience has proved that the cars commonly
made are not the thing for the electric motor.

Pullman is now making a much stronger and bet-

ter car expressly for electric motors. Again, when
the cars are made by Pullman, Van Depoele fits

the motors and all attachments to the car before

shipping, thus saving the purchaser a heavy
expense and much annoyance.

" To insure the securing of the right kind of

machinery and apparatus throughout, I should
advise you to order motors, cars, engine, boiler,

and wire through Van Depoele. It is the surest

way to secure good work and to place upon Van
Depoele full responsibility for the successful

performance of all parts pertaining to the system.
" If you adopt the horse system, either Brill

works of Philadelphia, or the Pullman company
of Chicago, can furnish you good cars. There
is not much difference in cost for like kinds.

After you decide what system to adopt, if you
will write or telegraph me what you wish to do,

I will write the manufacturers, informing them
as to just what you want, or, if it suits you better,

you can do so yourself."

A French Automatic Fire Alarm.

A description of a novel automatic fire alarm
is given by Edme Genglaire in Electricite. He
writes : It is known that the most simple fire

alarms in houses consists of a V tube closed at

one extremity and terminated at the other by a

tight and compact balloon. A gaseous mass is

in contact with a small quantity of mercury. An
abnormal heat, that is to say exceeding 40° C,
causes an expansion in the gas, and this expan-
sion has the effect of bringing the mercury into

communication with the two poles of a battery

and consequently of establishing a current. An
electric chime completes the apparatus in this

rudimentary state. The same arrangement can
be utilized for announcing publicly the com-
mencement of a fire.

The wires of a battery put in action by the

expansion of gas connect with an e!ectro-magnet
which attracts the key of a hydrogen generator.

The condensation of gas in platinum sponge
lights a small oil lamp, and an explosive, previ-

ously arranged upon the wick, takes fire at the

same time that the glass of a case held verti-

cally describes an arc of a circle on the outside

for allowing the explosive to leave freely, which
gives the alarm by its detonation at the time
that the lamp, extinguished by the expansion of

the air made by the detonation, immediately
relights itself, showing the public the danger of

fire.

The whole apparatus is inclosed in a case

lodged in the masonry or upon a support placed

along the wall at so great a height as to protect

it from wanton injury. A hydrogen lamp is of

very easy construction. The platinum sponge
alone entails a slight expense.

The tube indicator of the beginning of the

fire is placed in the house and the electric wires
are attached to a signal apparatus in the vesti-

bule ; several tubes can be attached to the same
apparatus, and an examination of the level of

the mercury in each reveals the position of the

point threatened in the habitation. This instru-

ment does not necessitate any great mainte-

nance, and the only care to be taken will be hav-
ing a battery of settled constancy, and replacing
from time to time the sulphuric acid of the
hydrogen generator.

CORRESPONDENCE.
Eastern Notes.

New York, Nov. 5.—The Electrical Accumu-
lator company, of New York, are rapidly dispos-

ing of franchises covering exclusive territory for

the sale of their apparatus. They have recently

disposed of such franchises as follows : To C.

F. Annett, general manager of the Rocky Moun-
tain Bell Telephone company, the territories of

Utah, Wyoming and Montana ; to the Electrical

Accumulator & Lighting company, Detroit, the

state of Michigan. This company was organized
with a capital of fioo,ooo, and the business is

being vigorously developed under the direction

of the following officers, all of whom are well

known in the telephone field : Jas. McMillan,
president ;

Wm. A. Jackson, vice-president ; W.
K. Anderson, treasurer ; W. C. McMillan, secre-

tary ; Geo. E. Fisher, general manager. The
business offices of the company are at g i Gris-

wold street, Detroit, where an accumulator plant,

in connection with power and incandescent light-

ing, is on exhibition. Another franchise has been
granted to the Connecticut Isolated Accumu
lator company, for the state of Connecticut.

The headquarters of tte company are at Birm-
ingham, and they have already placed a large

plant for incandescent lighting in the mills of the

Shelton Brass Hardware company.
It is expected that some interesting facts and

figures will be made public by the assembly in-

vestigation of affairs of the telephone companies
in and about New York. Summons have been
served on the officers of the Staten Island Tele-

phone company, the Westchester telephone com-
pany, the Hudson River Telephone company,
and others, who are commanded to appear
before the committee to be examined under oath,

bringing with them all books of original entry

journals, ledgers, documents, etc., or sworn
copies thereof, from the time of the organization

of their companies. This is the same committee
who have been taking testimony in the territory 1

of the Bell Telephone company, of Buffalo, the

results of which were fully reported recently in

the columns of the Western Electrician.
The details of these investigations throughout
the state are to be embodied in a report which

the committee will hand to the legislature on the 1

first Tuesday in January next, with recommenda-
tions concerning the necessary legislation which

they may consider desirable.

Much has been published recently about talking
j

machines and phonograph possibilities. That
Mr. Edison is not the only inventor working in .

this field, is certain, as at least two factories in :

New York are now working on instruments for
I

registering the human voice in such way that it !

can be repeated at will. It is promised that by

the first of next year phonographs or grapho-
\

phones will be in practical and commercial use.

Most of the Bultimore & Ohio offices have i

been closed, and rates have been fixed by the

Western Union and Postal companies at prices

which it is said will be permanent. The
Postal people feel happy over the situation, as

their business is largely increased on account of

their advertising their lines as the only " oppo-

sition," and on account of their rates to most

points being five cents less than the Western

Union tariff.

Theo. Mace, of the Vitrite .& Luminoid com-

pany, states that the affairs of the company have

been placed in his hands as receiver simply for

the purpose of a reorganization ; that the busi-

ness is in satisfactory shape and will soon be

resumed under a new name.

The New York Graphic, which has been in the

"market for some time, has been purchased by a

syndicate of New York and Philadelphia capital-

ists, the negotiations for the purchasers being

conducted by Edwards H. Goff. It is announced

that Mr. Goff will be president of the new

organization.

The American Electric Manufacturing com-

pany have declared a dividend of ij^ per cent.
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for the quarter ending October ist, payable on

and after December 5, 1S87, to stockholders of

record November 25 th.

Hazazer & Stanley are making a very hand-

some annunciator in old oak, with push buttons

in gold and ivory, for electric calls for the new
club house of the New York Electric club. It is

promised by the managers of the club that the

new house will be opened with appropriate cere-

monies about the 24th inst.

A telegram from Halifax, November ist, states

that the circuit of the short cable of the United

States Direct Cable compan)' has been com-
pleted between Halifax and Rye Beach, N. H.,

and that the cable was laid around Brown's

Bank instead of over it, in order to avoid any in-

terference from fishermen.

Israel Lovett, Superintendent of the Midland
Electric companv, of Omaha, Neb., is visiting

friends in New York and Boston and looking

for electrical novelties for his company. A.

Cincinnati Chat.

CiNCiNN'.-vTi, Nov. 5.—Mr. AValters, of the

Bottled Lightning Manufacturing company, has

returned recently from an extended trip to New
York and other eastern cities, in the interest of

the battery manufactured by his company. The
batterv is of the Leclanche disque pattern, the

only noticeable difference being in the shape and
material that the jars are made of. The com-
pany are meeting with excellent success in plac-

ing their goods on the market. Mr. Walters left

this week for an extended western trip.

While on the subject of batteries, reference

might be made to an invention of another Cin-

cinnati electrician, that is, the gelatine battery,

of which H. B. Cox is the patentee. This is a

dead shot at all open circuit batteries where a

liquid is used, as the excitant is a serai-solid,

composed of a gelatinous mass that retains

moisture enough for all purposes, and still has

no liquid to spill or run over. The bother of

removing and cleaning zinc is entirely overcome
in this battery, as one of the main features of its

construction is to keep the zinc thoroughly
amalgamated and to prevent anything adhering
to it. Batteries that have been tested on very
hard work for months have had the zinc removed
and found to be perfectly clean, and only by
careful weighing could any decrease in the zinc

be detected. The carbon is of a U or horseshoe

shape. With a medium electromotive force, a

high quantity current, and an extremely low in-

ternal resistance, it can lay claim to three excel-

lent points for an open circuit battery. Being
sealed makes it portable and always ready for

use, and the cleanliness will assure it a success,

especially for car and telephone service.

E. V. Cherry, of the Standard Electrical works,
attended the American Street Railway conven-
tion at Philadelphia, Mr. Cherry is a wideawake
man on electrical apparatus, and takes great
interest in anything that will advance that branch
of the business, and, from reports, it seems that

in future tlie street railway will be run exclusively
on that plan.

Granville T. Woods, electrician of the Woods
Electric company, has taken out patents cover-
ing an electric brake which the company are
very coniident will prove a success. They expect
a good business with this and the telephone sys-

tem and apparatus, also invented by Mr. Woods.
C.

Indianapolis Items.

Indianapolis, Nov. 6.—The Howard Watch
& Clock company of Boston, through its agent
here, have just completed putting the electric

clocks in the state house. There are seventeen
clocks, located in different rooms of the build-
ing, controlled by the master clock in the base-
ment, which is one of the finest pieces of work
of the kind ever put up. Tests made so far

show the clocks vary fifteen seconds a week.
Mr Walk, the agent, says this variation will be
overcome, so that the clocks will keep accurate
titne as guaranteed. The price paid was $1,525.
The B. & 0. telegraph office at this "place has

been closed and the wires and instruments trans-
ferred to the Western Union office. The force
has been provided for ; Mr. Lemon, manager,

has gone to the Postal as chief operator ; the

former manager of the B. & O. board of trade

ofiice has taken charge of the Postal office at

another place ; the other operators are with
Western Union.
The natural gas excitement runs high here.

Three companies are already in the field. Two
companies have accepted ordinance rates as pas-

sed by the city council. The other compan)',

composed of leading coal dealers and stock-

holders of the artificial gas company, say they

will pipe gas to the city limits and wait till citi-

zens want it bad enough to pay higher prices for

it. The latest competitor is the Consumers' Gas
trust, organized by the citizens ; capital stock

Ssoo,o'oo, divided into $25 shares. Manufactur-
ers, merchants and citizens generally are taking

great interest in booming affairs, as it is intended

to furnish gas, at actual cost, to consumers of all

kinds. If it proves successful there is no better

point in United States for manufacturers. M.

Detroit's Budget.

Detroit, November 5.—There has b£en con-

siderable talk of late as to the advisability of

the city establishing its own electric light plant,

and thus solving the interminable public-lighting

question. It has been stated that, if this plan

were adopted, the cost for lighting would not

exceed $35,000 per annum ; that less than $200-

000 would purchase the existing towers and all

necessary apparatus, and put the system in ope-

ration withm one year. Looking to this end, a

resolution was introduced at the last council

meeting, "that a committee of five, including the

mayor, be appointed to investigate and report

upon the practicability of the city owning and
operating its own electric light plant, which
committee shall have full power to make such
expenditure as is necessary to ascertain and
examine into all facts pertaining to such plan of

public lighting." Although the resolution was
tabled, several aldermen expressed themselves

in sympathy with the plan, and it is likely more
will be heard of it. The public lighting com-
mittee in a report unfavorable to the adoption of

any portion of the gas companies' proposition to

light the city for a period with gas and naphtha,

and later on with electricity, say that public

opinion is strongly in favor of an investigation

as to the practicability and feasibility of the City

owning its own plant. This change has been
brought about by the attitude of the press of

Chicago and Detroit.

The controller has again been authorized to

advertise for a period of five days, for bids for

lighting the city with electricity, practically as

now lighted, for a term of one, two and three

years from June 30, 1SS7, also to advertise for a

term of two years from June 30, 1888.

The recently organized Electric Accumulator
and Lighting Co. has opened an office on Gris-

wold street, where an extensive plant is on
exhibition. The company report considerable

demand for the storage battery, and has already

several large orders entered. The Newberry &
McMillan building is to be equipped with a plant

for 200 lights ; Metcalf Bro's. will increase their

Edison plant to a capacity of 500 lights by tak-

ing TOO cells of the 15 A type. A 500-light accu-

mulator plant at Petoskey, Mich., is also being

arranged for. The company purpose entering

largely into the household lighting field. Among
other residences, the system is being introduced

into those of H. B. Ledyard, W. K. Muir, Hugh
McMillan, Mrs Newberry and James McMillan.

An effort is being made to interest Detroit

capital in the construction of an electric railway

from the northern terminus of the Highland

Park road to Norris, eleven miles from Detroit.

The road would run from Norris to the Mack
road, and there connect with the Grosse Pointe

road, now nearing completion. C.

From the Pacific Slope.

San Francisco, Oct. 26.—A little over a year

ago the Thomson-Houston company and the

Pacific Coast Electric Construction company
occupied the field at Santa Rosa in opposi-

tion. The competition was lively, the Paci-

fic "company investing, it is said, over $15,000

in station and motive power, their whole instal-

lation representing an investment of between

$25,000 and $30,000. The Thomson-Houston

plant was sold to the gas company last spring,
and since then the competition has been particu-

larly sharp. The service of the Construction
company at last became unsatisfactory and, as

reported, but about twenty consumers remained
when the Thomson-Houston company's offer of

$1,500 for poles and wires was accepted, the
former agreeing to remove dynamos and all

appliances from the city and give the Thomson-
Houston company the field. The prices of serv-

ice had, of course, been very low, $6 and $8 per
month per lamp being the approximate prices.

The latter company immediately announced
increased prices for services, averaging §io and
$12 per month per lamp, which, to a person who
has had any experience in the business upon
this coast, will not seem exorbitant, and good
proof of this is seen in the fact that the Thom-
son-Houston company has now more orders for

lamps than it can fill with its present dynamo
capacity. C.

Meridian, Miss., Mention.

Meridian, Miss., Nov. 4.—It was some three

years ago when the telephone was introduced
in Meridian as a business enterprise. The com-
pany began with twenty- five subscribers, the

number only slowly increasing, the service be-

ing insufficient and on a crude plan. As the

service was improved, the demand for instruments
began to increase.

The Great Southern Telegraph & Telephone
company still operate the service. A. M. John-
son is the present manager, a position he has
filled for the past eighteen months. Within the

last year the business of the company has in-

creased more rapidly than that of any other place

in the state, the number of instruments now in

use being ninety-five, with the prospect in view
of the facilities of the office being increased to

meet the demand.
Since the cofnpany moved into its new quar-

ters, at the corner of Second street and Twenty-
third avenue, the Western Electric company's
latest improved switch board has been in use.

The switch board is thoroughly protected with

the latest improved lightning arrester.

The company is preparing to replace the pres-

ent poles with chestnut poles, forty-five feet

high, which will get the wires above the houses.

A line to Marion is also contemplated. A.

THE ELECTRIC LIGHT.
The town of Greenville, Mich., is to be lighted

by electricity.

Burrton, Kan., has decided to put in the elec-

tric light.

It is said that Paris, France, is to have 200,000

electric lights planted in its streets.

The city authorities of Florence, Italy, have
ordered that all theaters be supplied with electric

lights within one year. Similar orders have been
issued by the authorities of Genoa, Bologna, and
Padua.

Articles of incorporation of the Edison Illu-

minating company, of Monmouth, III,, signed by
N. A. Scott, William E. Smith and Henry H.
Pattee, all residents of that city, have been filed.

The company proposes to establish a plant, with

electric light, heat and power facilities within

thirty days.

The board of directors of the Sterling, Kan.,

Electric Light & Power company have accepted

the proposition of the Archer Electric Manu-
facturing company of Wichita, and the work of

building, and putting up the poles and wires

will be begun at once. Everything is to be
ready within thirty days, at which time there will

be three hundred lights in operation.

THE ELECTRIC MOTOR.
For newspaper offices the electric motor is-

steadily advancing in favor as the motive power.

The Lowell, Mass., Daily News and Daily
Courier ; the Lawrence, Mass., American and
the Elgin, III., News, are among the papers not

already noted in these columns which have availed

themselves of this most convenient, clean, safe,

economical and steady power.

The LaSalle avenue tunnel in Chicago is to be
ventilated by a big fan which will be operated
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by an electric motor. This tunnel belongs to

the city but is now rented to a street railway

company that has a cable S)rsteni on the north

side of the river and passes that barrier to the

south side by going through the tunnel.

Wheeling, W. Va., is to have an electric street

railway.

On the Brussels electric tramway matters are

not yet perfectly satisfactory, the motors still

giving some tiouble, says a correspondent of

Industries. Burnt up armatures and other causes

of break-down continue to occur from time to

time, while the arrangement of the regulating and
brake handles is in practical working not found
to be sufficiently convenient. When it is neces-

sary to apply the brake, the driver must first

switch the current off by means of the regulating

switch, and afterwards he can put the brake on
;

but there is the danger that he may forget to

switch off before putting the brake on, and even
if he performs both operations in their proper
order, there is a slight loss of time which in cases

of emergency may be of some importance. To
provide a remedy ^t. Moreau has worked out an
arrangement by which the action of switching the

current off is performed automatically from the

brake spindle, so that the driver has only to at-

tend to the latter. On the brake spindle is a

ratchet wheel actuating a couple of pawls,

by which a special switch is controlled. „

Leonard & Izard of Chicago are making fig-

ures upon an interesting job involving the trans-

mission of 60 horse power from a water power in

Colorado to a mill at a distance of two and one-
half miles. Coal costs §iS a ton and every
piece of machinery or article used at the mill has
to be carried there on the backs pf mules.

THE TELEPHONE.
Three underground cables each 1,900 feet in

length recently laid in Cleveland have been
tested and found to work perfectly.

Phoenix, Ariz., expects to have a telephone
line, electric light, street railway and a skating

rink.

A fortnight ago the Chicago Telephone com-
pany lost 500 wires by a small fire in the upper
story of a building. Fortunately the fire occur-

red Saturday night and gave the linemen time to

get the wires in order again before the rush of

-Monday began.

THE TELEGRAPH.
November 3d a certificate was filed in the

county clerk's office, at New York, setting forth

that the Western Union Telegraph company has

increased its capital $5,000,000. This makes the

total stock §86,200,000.

The Postal Telegraph company, now that the

Baltimore & Ohio has withdrawn from the oppo-
sition field, is redoubhng every energy in push-
ing forward its facilities. There are eight new
wires in course of erection through New York
state, to accommodate the local business, which
has been greatly augmented since the recent con-
solidation. Four new wires from Indianapolis to

Chicago are almost completed, thus establishing

another route between New York and Chicago.

A Baltimore dispatch of the 3rd inst says
;

"Vice-president Spencer, of the Baltimore & Ohio
Railroad company, cleared up a doubt to-day
that has existed with regard to the manner in

which, and by whom, the telegraph business of

the railroad would be handled. He informs a

reporter that the company retained absolute own-
ership and possession of a sufficient number of

wires along the line of the road and between
Philadelphia and New York with which to handle
all business pertaining to the road. The company
will continue to employ its own operators for this

purpose, over whom the Western Union will

have no jurisdiction. The Western Union will

also handle any Baltimore & Ohio railroad busi-

ness that may be offered."

Miscellaneous Notes.

November 9th a joint meeting of the .\merican
Institute of Electrical Engineers and the New
York Electrical Society was held in the mana-
ger's room in the exhibition hall of the institute.

Charles Cuttriss, electrician of the Commercial

Cable company, read a paper on " Recent im-

provements in apparatus for ocean telegraphy."

Rapid transit in Chicago consists of something

more than rumor as the recent incorporation of

the following companies shows : Chicago West-

ern Elevated Railway company ;
capital stock,

$20,000,000 ; for the construction and operation

of an elevated railroad from a point on Michigan

avenue, between South Water street and Monroe,

running west to the west line of Cook county

;

incorporators, James Felch, George S. Calkins

and Ezra L. Brainerd ; and the Chicago Rapid

Transit company ;
capital stock, $1,500,000 ; to

construct and operate elevate railroads within

and without the city of Chicago and its suburbs
;

incorporators, George C. Buell, Edward S. Rich-

ards and James E. Peeks.

Business Mention.

Schmidt, Kaelber & Co., of Rochester, N. Y.,

have secured the contract for the electric call

and speaking tube work in the new hotel now
building on Exchange street in that city. This

hotel is designed to be the finest in western New
York ; there will be 140 rooms, with calls and

return calls, connected with a Western Electric

needle annunciator in the office.

Recent advices confirm the statement made in

the last issue that the embarrassment of the

Vitrite & Lurainoid company of New York will

be only temporary. It is stated that the unse-

cured liabilities amount to only §S,ooo, that they

will be paid in full and that the company will be

reorganized.

F. E. Pettingell and G. T. Armstrong, gentle-

men well known to the trade, have formed a

partnership and will handle electrical goods of

every description at 95 Milk street, Bsston,

Mass. Their friends will unite in wishing them
all prosperity.

The Van Depoele Electric Manufacturing
company has just closed a contract to equip the

street railway at Wheeling, W. Va., with three

eighty horse power generators and twelve fifteen

horse power motors. N. Riester, J. M. Sweeney
and others are interested in the street railway

company.

The A. Plamondon Manufacturing company
of Chicago have ordered another sixteen light

plant of the Van Depoele Electric Manufacturing
company, increasing their capacity to thirty-two

lights.

The Brush Electric company, William F.

Swift, secretary, have issued the following notice,

dated November 5th: "Our contract with the

Brush-Swan Electric Light company, of New
England, has been terminated, and we have re-

sumed control of the territory formerly occupied

by it. Hereafter we will (ill orders directly for

parties residing in said territory, and all corre-

spondence should be directed to the Brush
Electric company, P. O. Box num»ber 1772, New
York city. No orders will be recognized by us

hereafter coming through the Brush-Swan Elec-

tric Light company, of New England."

The LTnited States Electric Fire Alarm com-
pany, of Evart, Mich., recently put in their sys-

tem of fire alarms at Newaygo, and the chief of

fire department, president, clerk and board of

trustees, unite in signing the following voluntary
testimonial :

" The fire alarm telegraph system
supplied by your company, and constructed un-

der the supervision of S. A. Chase, took the

place of our former telegraph fire alarm systen

previously constructed by other parties, and
which had proved to be an entire failure. We
are now pleased to say that your system appears
to be complete in every particular. It has given
perfect satisfaction at all times since its erection.

Daily tests have been uniform and all right. We
could not have a more perfect system."

—

Evart
Review.

The boiler shop of the Woodbury Engine com-
pany, Rochester, N. Y., is full of orders. Among
recent contracts made are the following : Ell-

wanger & Barry block, four boilers ; the Ger-
man Insurance company, three boilers; the
Trust and Safety Deposit company, three boilers;

Rochester Brewing compan)-, three 100 horse
power boilers ; Bausch & Lamb Optical com-
pany, one 100 horse power boiler, a mate to the
one put in a year ago ; Rochester Paper com-

pany, one 150 horse power boiler; Stein Manu'
facturing compan}', a pair of 75 horse power boil-

ers ; the Citizens' Gas company, a 55 horsepower
boiler; the Howe estate, a 35 horse power boiler,

all of Rochester, and another 100 horse power
boiler for the Hartland Paper company.

Leonard & Izard, constructing engineers of

Chicago, have started an Edison plant in the

People's theater at Minneapolis. The plant runs

4S1 loS-volt lamps of 16 candle power each,

with 220 amperes. Indications show that ahorse
power is required by a trifle over twelve lamps.

The lights burned for 10,000 lamp hours

after first starting, with the breaTcage of but

three lamps. The showing is a splendid one.

The same firm has taken a contract for a central

station, including street lighting, at Monmouth,
111., and have received two more orders from the

Chicago & Northwestern railway, one for a plant

of 500 lights at Clinton, la., and the other for a

plant of 700 lights at the depot in Chicago. The
train shed will be lighted by an incandescent

light, which is a complete change of the usual

practice.

Leonard & Izard, of Chicago, are preparing

an installation of a Julien storage battery to

furnish the lights required for the art exhibition

of the Calumet club in Chicago. There is an

Edison plant in the club house, but the dynamo
is of too small capacity to furnish the additional

lights required for the art exhibition.

Electrical Patents.
hsiu-d November I, lSS7-

372^

372.

372

372

372

372

tems.

,363-

Cars.

Thomas D.

372

372:

372

372

372

372

313. Incandescent Electric Light Bulb. Robert

Haines, Corning, N. Y.

330. System of Electrical Distribution. E. Wilbur

Rice, jr., Lynn, Mass.
The inventiou relates to systems in which an alter-

nating or reversed current is used to feed a num-
ber of incandescent lamps through the medium
of induction coils or other transformers. The feeder

lines contain reactive coils whereby the self-induction

or reaction of the feeders may be varied.

334. Lamp-Post and Lamp. Frank A. Sawyer,

Portland.

35S. Electric Dynamometer. Jules Cauderay, Paris,

France.
361. Electric Regulator for IIvdrauHc Elevator Sys-

Leo Daft, Plainfield, N.'j.

Steam and Electric Connection for Railway

Benjamin R. Deacon, Montreal, Quebec,

Canada.
,37s. Automatic Telephone Exchange.
Lockwood, Melrose, Mass.
The invention relates to systems in which a main

central station and an auxiliary central station are

connected by a trunk line. The auxiliary group of

subscribers do the switching between themselves and

connect with the trunk line as desired, so as to be in

connection with the main central station. The inven-

tion is secured by five claims.

,404. Apparatus for Transmitting and Receiving

Electrical Signals. Marcel Deprez and Bruno Abdauk-

Abakanowicz, Paris, France.

The invention is designed more especially for tele-

phone exchanges and relates to the signal transmit-

ters and receivers, the circuit connections and auto-

matic switches used therewith.

,409. Draft Regulator for Furnaces. Wilhelm Fischer

and Theodor Stieh!. Essen-on-the-Ruhr, Prussia,

Germany.
,441. Coin-Operated Induction Coil. Percy G. Wil-

liams and Alfred W. Roovers, Brooklyn, N. Y.

,447. Dynamo-Electric Machine. Charles Batchelor,

New York.

,455. Microtelephone. Charles Clamond, Paris,

France.
,46s. Secondary Battery. Carl Hering, Philadelphia,

Pa.

The salts used with the lead oxides must be highly

soluble. The electrode consists of an oxide, salt or

compound of lead, with an acid, alkali, or salt, such

as nitric acid or sodium hydrate, which when united

forms a highly soluble salt or compound of lead.

475. -Automatic Telegraphy. William A. Leggo,

Montreal, Quebec, Canada.
;

,494. Sewerage System for Buildings. Charles H-
,

Shepherd, New York. N. Y.
501. System of Electric Distribution for Alternating

Currents. Elihu Thomson, Lynn, Mass.

Compensating or equalizing coils are connected by

wires independent of the circuit over which the con-

verters are supplied. The compensators are wound

with fine wire and so connected that light may be
j

turned out anywhere without affecting the potential of

the remainder to a noticeable degree.
_

i

550. Apparatus for Covering Insulated Electrical '

Conductors. Edward McKnight. Philadelphia, Pa.

,579. Coupling for Wires and Bands. Charles E.

Tafflinger, Seneca Falls. N. Y.

,59s. Circuit System for Electric Brakes. George F.

Card, Covington, Ky.

,599. Coupling for Electric Brakes. George F. ^ard,

Covington, Ky.
,637. Coupling for Electric or Other Wires. Frank

S. Pond, Woonsocket. R. I.

,647. Electric Belt. John Williams. Hartford, Conn.
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Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

/Automatic Engines
BOILERS, ETC.

Complete Power Plants Furnished
and Erected.

Send por Catalogue.

Tlie papkep-I^u^^ell [T\\n]n^ aosl [T\{^. Qo.

Electi^ic

Light

Adapted to all Systems.

CITY OFFICE,

yilPiieSt

ST. LOUIS,

. HO.

George P. Barton,
-::::::::::::::::::::i

aU/ Off\(^^^::::^ :::::: : -J.

Rooms 68 and 69 TEMPLE COURT,

225 DEARBORN STREET, CHICAGO.

Patent and Trade-mark Cases.

M. T. Greene, President. Geo. A. McKinloce, Treasurer. Wm. H. McKinlock, Secretary.

Gentpal Electpic Go.

WESTERN AGENTS COMPANY.
TRADE MAhA

'"^"rn^'-SSl"""^" WIRES AND CABLES '°'-

'i^;J^Z^.
"''

38 & 40 La Salle Street, Chicago.

Mcintosh GalYanic and Faradic Battery Company
NOS. 300, 302, 304 &, 306 DEARBORN ST., CHICAGO ILL.

MANUFACTURERS OF

GA1,VANIC BATTERIES, FAKAOIC BATTERIES,
COaiBINED GALVANIC AND FARADIC BATTERIES,

STATIC MACHINES, ELECTRIC MOTOR for Static Macliines,
Dental Eiig-ines. Small Lathes, etc.MILLIAMPERE METER. MEDICAL DYNAMO, ELECTRIC BATH APPARATUS,

and EVERY VAKIETY OF ELECTRICAL INSTRUMENT employed in treating disease.

The Mcintosh Combined Galvanic and Faradic Batleries have been adopted by the U. S. Government for its Hospiialn.

HIGHEST AWARD AT THE NEW ORLEANS EXPOSITION.

Send for Catalogue, and mention this paper. EXPERIMENTAL ELECTRICAL APPAKATUS MADE TO ORDER.

;HAS. a. CHEJEVER. Pres. WILLARD L. CANDEE, Treas.

The Okonite Company,

slON/^

thad^ mark,

Manufacturers of

leetrsje [fj^l^t, ^elepl^one and ^©16^^^1317

WIRES AND CABLES
FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
"We particularly desire that a trial ahould lie glveo our wire by all parties coiiteinplatlnp; Underground,

erial or Submarine service aa we are convinced that it is the safest wire for the purposes known, and we
n. without hesitation, refer to parties who are now using it. "We arc also manufacturers of the celebrated
KONITE TAPE, the oest Insulated Compound for making joints in the market. Estimates and
otatlODB furnished upon application.

^icago Branch 38 & 40 LA SALLE STREET. Chicago, 111.

Minnesota Branch, MINNEAPOLIS ELECTRIU CO.. Minneapolis, Minn.
Nebraska Branch. MIDLAND ELECTRIC CO., Omaha. Neb.

Sawyer -Man Electric Co.
LICENSED BY AND SUCCEEDING TO TlIK CO>IMERCt.\L BUSINESS OF THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATENTS.

GENERAL OFFICES:

MUTUiL LIFE BLDg,

32 NASSAU ST.,

NEW YORK

Plans and Estimates Furnished
for all kinds of Incandes-

cent Lighting:

Philadelphia Office:

No, 308 liLHDT ST

BOSTON OFFICE:

No. 33 FEDERIL gT.

Estimates Furnished for the
Thomson-Houston System

of Arc Lighting.

The DYNAMO of this Company Is AUTOMATIC In its regulation, and willmaintain a UNIFORM
LIGHT, with ALL or ANY PORTION of the lights in Circuit. Our LAMP will NOT BLACKEN and

will MAINTAIN its CANDLE POWER during lis Guaranteed Life.

Eleming'ton Standard Type - Writer
BRANCH OFFICES.

;W YORK, 339 Broadway.

BOSTON, 306 Washington Street.

PHILADELPHIA, No. 834 Chestnut St.

(Continental Hotel.)

ASHINGTON, LeDroit Building.

BALTIMORE, No, 9 North Charles Street.

CHICAGO, 196 LaSalle Street.

BRANCH OFFICES.

ST. LOUIS; No. 308 North Sixth Street,

KANSAS CITY, 322 West Ninth Street.

ST. PAUL, 116 East Third Street

MINNEAPOLIS, No. 12 Third Street, South.

INDIANAPOLIS, No. 84 East Market St.

LONDON, No. 100 Gracechurch St.

lUNEQUALLED FOR SPEED, EASE OF MANIPULATION AND DURABILITY.

I

Purchasers may return machine within thirty days C.O.D. if not absolutely satisfactory.

'lir Goods are on sale In all the principal cities of the World. .339 BROADWAY, N. Y.
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paraday (Jarbon (Jompany,

CAPACITY, 1,000,000 CARBONS MONTHLY.

PITTSBURGH, PA.

PRICE $3.25.

A.B.LYMAN

^, CLEVELAND

FRANKLIN S. CARTER. CHAS. M. WILKINS. E. WARD WILKINS.

Partrick & Carter,
ESTABLISHED

1867.

jmA i • 4 r\ i* for the TELEGRAPH, TELEPHONE, ELECTRIC LICIT, Etc.

CISCTPlCSl lOUOOllSS No. 114 South Second street, Philadelphia, Pa.
SOLE I'KOPKIETOr.S OF THE

PATENT NEEDLE ANNUNCIATORS AND DURGLAR ALARMS,
Batteries, Electric Bells, Pusb Buttons, "Wire, etc. Electric Bell Hangers^ Supplies, Electro-Platers' Supplies, Electro-Medical Macliioes, Experimental Apparatus, Electrical Novelties, etc., etc. Send for Catalogues

and get prices before purchasing.

Electric Light Repairing, General Machine Job-Work, Pattern Making. Etc., Etc.

ELECTRICAL AND MECHANICAL ENGINEER, ^^A^JS^IgtuRER.
Office and Works: 95 and 97 INDIANA ST., CHICAGO.

GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALER IN

Electrical Securities.

EXPLOITER OF

Electrical Inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET, CHICAGO, ILL.

INCANDESCENT LAMPS, Ironi lO to 100 Candle Power.
DYNAMO MACHINES of Improved Construction.

Proposals for Estimates furnished'for Complete lustallattous of Incandescent

Plants upon application to

P. 0. BOX 3068, BOSTON, MASS.
FACTORY AT C A M B R I DGEPORT, MASS.

THE ELECTRICAL CONSTRUCTION CO.-

171 Randolph Street, Cuicago, III.

G. A. EAMTEJR, Manager.

The Rice Automatic Engine.

5P o aM .2
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THE JOHN T. NOYE MFG. CO., BUFFALO, N. Y

517^ U/ejt^rp ^l^etrieiap!

$200 a Year.

~y:'i> '!>^s em.

'FiE*lANDSOmEST,

•®; -fHE»®HE/iPEST, fIiE*lEST:
)end In vour subscription for t[)e only Qlectrical Journal publis[)ecl in \\)e West.

mmd

\

1

No. 6 Lakeside Building, Chicago.
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J. B. YOUNG,
PRESIDENT AND THEAS.

B. K. JAMISON,
VICE-PRESIDENT.

Salar CaA@si &Mfe C@«

llth and Etna

Streets,

PITTSBURGH,

PENN.

MADE FROM NATURAL GAS. PROCESS PATENTED.

Western Office, Room 45, 1 87 La Salle Street, Chicago.

SPECIAL DISCOUNTS ON LARGE ORDERS.

Telegraph, Telephone and Clectric [ight Supplies.

ANNUIiCIATORS, BURGLAR ALARMS, ELECTRIC BELLS,

BATTERIES AND BATTERY SUPPLIES.

Repair Work done and Special Manufacturing attended to.

Skilled Workmen in all Departments.

t»"ALL APPARATUS WARRANTED AND SATISFACTION '.GUARANTEED.

MAGNETO BELLS, ETC., ETC.

i^aiiuyay J<^l(^(5rapl7 5^PP^y Qpmpai^y,

No. 211 and 213 Randolph Street, CHICAGO.

CORBESPOITDENOB SOLICITED.

United States Glectric Fire Alarm (Jo.

EVART, MICHIGAN.

PROPBIBTOKS OF THE

Cte Police aM Fire AlamTeleirajli

SYSTEMS,

The most Efficient, Durable and Re-

liable now in use, and giving

entire satisfaction in dif-

ferent cities and

villages in the United States.

SEND FOR CATALOGUE.

Forest City Electric "y^orls^s.

Manufacturers of CLEVELAND'S ELECTRIC LIGHT CUT-OUTS,

GANG SWITCHES, FROM 5 TO 40 AMPERES.

Quick Make and Break Uncon-
trolled by the Handle.

Correspondence

Solicited w i t li

Electric Light

Companies.

W. B. CLEVELAND. Proprietor, 26 S. WATER STREET, CLEVELAND, 0.

The Globe Electric Comp'y,
Wholesale Manufacturers of Every Description

of Apparatus for

TELEPHONE COMPANIES,
Switch-Boards, Switches,

Annunciators andlBell Supplies a Specialty.

The Mihn ani Cole Drei Annunciaters

Which are of the Best Material and TVorkman-
Bhlp, are Perfect Id Action, Simple In Construc-
tion, Elegant in Design, and Low In Cost. In
addition tliey possess many other Important ad-

vantages which are wauilog In other Annuncia-
tors.

4 Indicators. -$12 00 40 Indicators.! 74 00
6 . 16 00 =0 . 92 00

8 . 20 00 60 . 106 00
U . 24 00 70 ' . 121 00
2 . 29 00 80 . 132 00
5 . 36 00 90 ' . 145 00

- 44 00 100 - 155 00
. 57 00

With Alarm $3.00 Extra. Subject—

THE SLOBE ELEGTRie GOMPANY,
CI.EVEi:.AHD, OHIO, U. S. A.

•^00W'-

Send for Our Valuable BookforEngineersandBeltUsers. Free.*^

Agents in all Cities. Send for Trial Belt.

Our Belts are the strongest, most even and perfect Electric Belts made.

ST. XjOXJISS, 3VXO.

lie Card Electric Motors

HE CARD ELECTRIC MOTORS,w jnningsew ng mach e dental lathe etc., by
ar r by incandescent light currents, also for photo-
E»lhic retouching and oiher light power U'-e^ by
Pij-ry baticrv- These motors have the Card Re-
IJIIlbie Commutator, in which all the sections can
ue. ken out and repl ced without disturbinf; a wire.A xcellent apparatus for schools and CL.l!eges. li-
lu aled catalogue sent free on demand.

6E0.F.CiRDMANF&, GO.
Hon Western Electrician, Cincinnati, OhIO.

50NDA (FOItMERI.T PRTSMI CKLL, CO.MrLETK.

The Standard Open-Circuit Batteries of tbe World.

GONDA and DISQUE,

The Only Gsnuine Leclanche Bntteries

Are those which bear tliis

LABEL and the Trade-Mark, .gtOJfDA.

DO SOT BE IMPOSED UPON BY IMITATIONS.

If dealers have not the Genuine Battery,
send direct to us for Price-List.

THE LECLANCHE BATTERY CO.

149 West Eighteenth Street, New York.

iiifflirtii

GEXUINE DISQUE CELL, COMPLETE.

The Porous Cell also bears Label.

II IL
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D. A. DASGLEn. Pres. J. B. CKOUSE, Yice-Pres. W. B. BOULTOy, Supt. E. A. TliEMAIXE, Asst. Stipl- C. E. FBEXC3, Sec. W. G. SMITH, TTios.

The Standard Carbon Company,
Successors to THE BOULTON, CLEVELAND &. CRYSTAL CARBON COMPANIES,

AXD MANDTACTUItEnS OF THE ABOVE

®^==^Qelebrated Bra9d5 of C^arboi^ yo\T){<^ ai^d Battery /r\aterial.====#

CAPACITY, 100.000 DAILY.

Tliis is not a combination, but a consolidaticn of the best skill and talentin tlie carbon business, for the purpose of producing the best possible carbon at the lowest
practical price.

We have the largest capacity, the best skill, and make the best carbon in the woild, and manufacture carbons for every system of arc lighting in the world. Prices and
discounts furnished on application.

STANDARD CARBON COMPANY, Cleveland, Ohio, U S. A.

G-ILES A3NrXI-lMiLG']Nr£:XXC SMIELD FOR "Vy^JLXCMES.
Office of Van Depoele Electric Jl'fg. Co.

Chicago, Feb. 16, 1886.

Ami-Magnetic Shield & Watch Case Co.
Gentlemen : — Your Anti-ilagnetic

Shield for watches cannot be over-estL-

mated. It is now very near eight months
that I have worn ray walch, and to- day
it is (without correcling lime) about one
minute slow. Considering the fact that

I am every day near dynamo electric

machines in our regular business, the

test coxdd not he lutrder. I could never
have believed it before that i>rotection

was so complete. In this age of elec-

tricity, not only electricians, but every-

one who needs the correct time, should
have the Anti-Hlagnetic Shield. A good
deal of practical ulility, as well as pleas-

ure, can be derived from a good time-

keeper. At present, I look upon a watch
without a shield as a thing incomplete,

and so it is. Very Kespectfully,

CHAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M. Co.

" * * * I have no hesitation in saying
that I believe the shield would perfectly
protect the watch against any magnetic
influence to which it is likely to be ex-
posed by being worn in the vicinity of a
dynamo machme.

The plan you have adopted of plac-

ing the watch nipvement inside a closed
box of this magnetic material, is based
on true scientific principles, and is the
only plan I know that could succeed.

WM. A. ANTHONY,
Prof. Phs. Dept., Cornell University.

The application of Anti-Magnelie
Shields to pocket time- pieces promises to,

be of very great impoi'tance to horologists
and watchmakers ; it will render opera-
tive and line adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of

their susceptibility to the all-pervading
magnetic influence.

AMERICAN WATCH CO.,
Waltham, Mass.

Sure protection from all Flectricnl and Magnetic dlstiirbanccB.

Send for descriptive circular. GILES BROS. &. CO., 103 State Street. CHICAGO.

NEW * YORK » SAFETY « STEAM » POWER * CO
RUILDKBS OF HIGH GBADB SELF-CONTAINED

AUTOMATIC

Qjt-Off ^^^(Jipes,

BPBOIALLY ADAPTED FOB BUNKING

iLECTRic « Rights

And other duty requiring close

regulation of speed.

ADVANTAGES

:

Great strength without excess/re weight

Small space required.
j

Simplicity of construction.

Accessibility of all parts

ESTIMATES CHEERFULLY FURNISHEI

Western Office and Warerooms-

64 & 66 i. iANTlL It

CHICAGO, ILLS.

WM. A. HAMMETT. Mg

Tl^e U/oodbury

AUTOMATIC

Cut-Off High Speed

e;i|gii|e:.

-MANUFACTURED BY-

^OODBUI^Y CnGINB -

, (©OMPANY.

ALSO BUILDERS OF !

piaii) 5Iide l/alud

-—AJTD

DoDMe Yalve Mtflinii Speei

AUTOMATIC

^Qut-Off ^(^m
I

AND

TUBULAR BOILERS.

Address tbc M&DufactnreiB &6

652 mill street, BOCHESTEH^H!''

i
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11^6 W^n Pepoele Eleetne f^nu^adui^'m^ 60.
OF CHICAGO, ILL., U. S. A.

Owners of the Patents and Inventions

of CHAS. J. VAN DEPOELE
FOB

j^l^etrie

l^ailu/ay

/Apparatus,
Electric Arc Light Dynamos and
Lamps.

Constant. Speed Stationary Electric

Motors, Etc.

Our Arc Electric Light unequalled.

The only perfect Double Lamp.
Thousands m use. Guaranteed

equal to any in every respect.

VAN DEPOELE

^l^(;tri(;

I^ailu/ay5
ABB IN OPBRATJON AT

Appleton, Wis., Scranton, Pa.,

Montgomery, Ala., Detroit and

Port Huron, Mich., 'Windsor, Ont.,

Binghamton, N. Y., and Lima, O.,

and are being constructed at An-

sonia, Ct., Brooklyn, N. Y., and St

Catharines, Ont., Omaha, Neb., and

Dayton, Ohio.

Are in use everywhere and are daily

Electric Light Catalogue.

Estimates and Catalogues sent on
Application.

growing in Popularity. W^rite for Illustrated

-ADDRESS-

VAN DEPOELE ELECTRIC MANUFACTURING CO.
15,17, 19&21 NORTH CLINTON STREET,

NEW YORK OFFICE : Rooms 220, 221 & 222, No. 45 BROADWAY. CHICAGO, ILL., U.S. A.

GEO. D. ALLEN, Genl IVIgr., WM. HOCHHAUSEN, Supt and ELECTHrciAN.

Excelsior * Electric * Company,
9 Dey Street, New York. Factory, 204 to 216 Willoughby Street, Brooklyn, N. Y.

iM

Excelsior Electric [ight

TO THE FRONT

By reason of its new Automatic Regulator that does not depend

on merely shifting the brushes, but cuts out a portion of the field

magnets as each light is turned ofl, saving the poiver in proportion

to number of lights burning down to one light.

Dynamo is the simplest of all makes and requires no attention

except to keep it clean. The' lamps are ornamental, can be used in

connection with any system from seven to fifteen amperes without

change of magnets.

The first and only system where Incandescent lights are success-

fully running oif Arc Light Circuits.

Twenty-five dollars will repair- our dynamo in places that cost

seven hundred dollars en other systems.

Our system is original, and not copied after foreign obsolete

patterns.

Our prices are reasonable.

The only system that has local companies paying 40 per cent,

and above on its capital stock.

We take the contract wherever we bid.

Address

F, W. HORNE, Western Manager^

iXCDLSIOR iLECTRIC iO.,

185 Dearborn Street, Rooms 13 and 14. 0III0-A.C3-O, ZX^I^.
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-DIRECTOHS:
H. G. OLDS. JOHN H. BASS. P. A. RANDALL.

M. W. SI.VIONS. • R. T. MCDONALD.

P'ort IXTayne " Jeininey" Electric Liglit Co.,
SOLE OWNERS AND MANUFACTURERS OF THE

PHILADELPHIA OFFICE :

J. A. Jeimney Dynamo-Electric Machines,
AND THE PERFECTLY AUTOMATIC AND SELF-REGULATING

* -JEXTNEY iLRC LIGHX. —

*

The JENNEY DYNAMO has no equal for SIMPLICITY, COMPACTNESS and DURABILITY.
The same has been said and admitted to be true of the Jenney Lamp. Recommended for the award of the

At the Great Southern Exposition at Louisville, 1883, for Best Arc System. Awarded First Medals
for Best Arc Lamp, Best Arc Dynamo, Best Arc System.

This system HAS NO EQUAL for SIMPLICITY, DURABILITY and STRENGTH OF LIGHT.
We have the Only Perfect Working Headlight for Steamboats, with Focusing Reflector. Full in-

formation furnished on application.

MAN OFFICE AND WORKS: Broadway and P. Ft. W. & C. Rv- Ft. Wayne, Ind., U.S. A.
26 North Seventh St., G. A. WILBUR. Manager. CHICAGO OFFICE : 115-117 Monroe St., W. J. BUCKLEY, Manager.
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The Brush Electric Company
OF

Oai.E3T7-E3L.Jl-IMID, OHIO,
MANUFACTURERS OF

Bnii kiiBiBi Ett Liiii Aipns,

ELECTRIC MOTORS,
Carboiris for Arc Lamps, Etc., Etc.
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The Baxter Electric Motor.
This Motor is now ready to be placed upon the Market.

Manufactured for botli

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE.

CORRESPONDENCE SOLICTED.
Address

;

[0.

1 1 SOUTH STREET. BALTIMORE, MD.

Factory A, Constitution and Alouumeut Sts. Factory 15, 15uren and J>Ionumeut Sts.

ii
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GEO- WESTINGHOUSE, JR.,
Prtsldeut.

C. H. JACE' OX.
Tice-Pres. & Genl Mgr.

JOHX H. DALZELL,
Treas.

STANDARD UMERGROUND CABLE CO.,

J. W. MARSH,
Secretary.

Oeneral Offices, Ho. 70S PEMH. AVE.. PITTSBUBGH, PA,

Branch Offices

:

Hew 7ork. Telephone Ballding, Cortlandt ^Street.

fl. L. Wiley Manager.
Chicago, 139 East Madison Street, F. E. Seees-

hardt. Manager,

llA^TJFAOTtJREIlS OF

m WARING ANTI-INDOCTION AND BUNCHtB CABLES
ANDACHESON COMPOUND CABLE.

For Telegraph, Telephone, Electric Light and Power; Underground, Submarine
and Aeiial.

Light Leaded Cables for House Use.
Five Years of Uniform Success Enable us to Guarantee our Cables.

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

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

Electric Light and Power.

Telegraph and Telephone, All Sizes

CLARK B. HOTCHKISS, Genl Mgr., -

Aerial Use,

Subterranean Use,

Submarine Use

Concealed Wiring in all Locations.

16 Dey St., NEW Ml

di^LLEUDER
INSULATING and

WATERPROOFING

4S Bsffadway, JSew Tfark.

COMpAHt

-IfANTTFAOTURHRS OF—

INSULATED WIRES AND CABLES.
Bitite Wires for Use Underground, in Plaster,

Damp Places, Etc., Etc.

Trinidad ^Vires for Line "Work io place of Underwriters,

I3Ij:EC"ra.IC IjIG^HT -Vmi]ES of all ,

Tbe (JMcago Glectrical DeYelopmert (/^o.

PROMOTERS OF ELECTRICAL INVENTIONS.

Patents bought outright, or inventions handled on royalty.

We have superior advantages for placing patented ai titles

on the market.

Correspondence with inventors solicited.

171 RANDOLPH STREET, CHICAGO.

ELECTRIC I.IG'HX SXJPFI.XES JL SI^ECIiLLXY.

THE ILlCTMICmL SUPPLY CO,
17 Dev Street NEW YORK. 171 Randolph Street, CHICAGO, ILL.

FACTORIES: ANSONIA, CONN.
OAinsL W. Mabmok, President.
4z>Di80H H. NOBDTKE, Vlce-Preeldent.

CHASLX8 D. JZKHST, EleCtltCtSa BRAtiTABD RoBisoir, Secntttty,
Auos K. HoLLowELL, TreA0iir«r.

Jenney Electric Company.
Sole Owners of all the Patents and Inventions of Charles D Jenney {knovra as the Jenney System) and Sole Owners and Manuractorers of his

Improved Dynamo, [amp ^
Electric (||otor.

Inalldesirabl&featuresof Arc and Incandescent Llehllng
the Jenney System leads. Simple, durable, economical,
steady, brilliant and penetrating. In these edsentlals It chal-
lenges comparison

Estimates Promptly Furnished For Erecting Electric Lighting

Plants for Cities. Companies or Individuals.

Prices Furnished for the Jenney Arc or Incan-

descent Systems, or for both combined.

The Jenney Arc-IncandescentDynamos are self-regQlatlng,

and permit the turning on and off of one or all of the Lamps
at will.

,

This Company gives special attention to furnishing Mills,

Sftops, Factories^ etc., wit/i Individual Fldhts.^ m m nmin mmmu m gtsciiBiiit he sisteu. .ja
OFFIOS AHI> WOHKB;

Cor. Kentucky Ave.' aud Morris St.,

INDIANAPOLiS. IND.
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The Thomson-Houston Eleci^pic Bo.
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SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

Electric Arc-Lighting
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This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
* at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS FOR DIRECT LOW TENSION

AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

These dynamos are automatic in their regulation and will maintain a uniform light, with all or any portion of the lights in circuit,

maintain its candle power during its guaranteed life. Every requisite for the most perfect system of

Incandescent Electric Lighting, at prices which insure a profitable investment to the purchaser.

Incandescent Lamps and Appliances for Incandescent Lighting.

Our lamp will not blacken, and will
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This company also manufacture Electnc Motors of all sizes for the transmission
of power. Plans and estimates furnished for all kinds of Arc and

Incandescent Lighting.
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THE THOMSON-HOUSTON ELECTRIC CO., •

-«^ K-t- OFFICES:

Eastern, 178 Devonshire St., BOSTON. Western, Pullman Building, CHICAGO, ILL.
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THE IIIIAIHER ELECTRIC COMPANY
MANCHESTER, CONN.

H. G. CHENEY, Pres. ROBERT CHENEY, Vice-Pres. P. H. WOODWARD, Sec. and Treas. N. T. PULSIFER, Cen'l Mang'r.
R. H. MATHER, WM. A. ANTHONY, Consulting Electricians.

New York Office, 35 Broadway. Chioago Office, 38 LaSalle St. Boston Office, 143 Federal St. Cincinnati Office, Carlisle Building.
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INSTRUMENTS OF PRECISION.
"We make instrumeats for Electrical Measurements, adjusted to any degree of pre-

cision required for any purpose. Resistance boxes are made with any I'equired series

of resistances, witli and without proportional coils for bridge. All resistances are

adjusted to legal ohms by standards tested at the Cavendish Laboratory and certified

by the British Association Committee.

IN RESISTANCE BOXES
required for physical research, all the coils will be made from one piece of wire,

to insure a uniform temperature coefficient. Galvanometers are made of high and
low resistance, aperiodic and astatic, or not, as required. Tangent Galvanometers of

any capacity will be made to order. Ammeters, Voltmeters and Resistance Coils will

be calibrated, and constants furnished.

The Mather System for Incandescent Lighting.
The Dynamos of this system are equal to any in efficiency. The

lamps are adapted to a higher potential than those of any other system,

have no superior in life or efficiency, and

DO NOT BLACKEN IN USE.
Our Dynamo is very simple in construction, runs without spark at the

commutators and can be operated by any one accustomed to the care of

engines or machinery. The system has no equal for mills, machine shops,

or other places requiring isolated plants. We shall be pleased to furnish

estimates for complete installations, with or without motive power, and
will send one of our experts to examine the premises, if necessary.

IMOXORS-
We furnish motors from one-half horse power upwards, for constant

potential circuits, perfectly self-regulating without special regulating ^^^
mechanism. Motors are also furnished for constant current circuits.

y Iacaodlese#nt iLa^ps andl Sockets for Frt'vat© TEfsegg.

Tf e Fui-nisli L,amps of 16 Candle Power each, for Potentials from 50 to 110 Volts, for use with any Machine.

Cliica.go Office, 38 La.Sa.lle Street,

THE TUCKER ELECTRICAL MANUFACTURING CO.
35 Broadway, New York City.

Sole Agents of the MATHER ELECTRIC COMPANY for the States of New York, New Jersey, Missouri and Iowa.

.ST. LOUIS OFFICE, 308 NORTH EIGHTH STREET. TURNER BUILDING.

L.
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MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS AND BATTERY MATERIAL.

1018 CHESTNUT ST., PH LADELPHIA.

i aient Qlft-yver I endant Durner.

The Pendant Burner has the Patent Lift -Over Electrode,

which saves half the battery power and avoids short-circuiting

which is liable to occur in many others.

The Lift-Over Electrode is a very important feature no other

Pendant has.

The Improved Automatic and Pendant Burners are guaranteed to be
reliable, safe and of firs: class workmaoshlp.

The Qetroit Sight Feed [ubricators

Are pronounced the best by more than 20.000 users.
They are especially adapted to

PIGP gPEED ENGINE? FOR EIiEOWRIC LI6P¥IN6

Being SIMPLE in OPERATION and ALWAYS RELIABLE.

A Lubricator sent on 30 days' trial to responsible parties.

" Iwoidd not take jive times the cost of my lubricator ifI could'

not get arwiher," is (he statement often made by -users.

Liberal discount to the trade. Send for Circular and Price
List.

DETROIT LUBRICATOR CO.
Office, 1 I Rowland Street, DETROIT, MICH.

MPROVED »"iAW a- iRISM"-» lATTERY»
THE NEATEST OF ALL BATTERIES. THE BEST AND CHEAPEST.

SIZE OVER ALL, 4M x 4M x WA.

\ Witli the exception of glass broken by carelessness, and the zinc and sal-ammoniac consumed in the production of current,

all parts of this Battery are Guaranteed to he Everlasting. Perfectly uniform and reliable in action, of faultless construction and

beautiful appearance.

Perpetual Negative Elements!!!
These consisting of specially prepared prisms of Carbon are fine depolarizers, performing this function indefinitely, do not

require renewal, as is the case where chemical depolarizers are employed, thus a great economy is effected. These cells are so

constructed as to preTent evaporation of the solution, and crawling out of the salts. Thous.inds of these cells now employed for

Telephone Transmitters, Gas Lighting, Annunciators, Burglar Alarms and other Automatic Devices are giving Perfect Satisfaction.

The many Physicians now using the "Improved Law "as an office battery, are unanimous in their expressions as to its

perfection and adaptability for electrolysis and general galvanization, requiring no renewal nor attention in from two to five years,

^ the latter depending only on the amount of use.

^ Note :—This battery is not suitable for Galvano Cautery nor Incandescent Light purposes.

LAW TELEPHONE CO., Sole Manufacturers, 112 LiBEIRTY ST., NEW YORK.

(jGi^eua |N09-|T^a^9e(:i(; li/atel^ Co.

(XjX3V[Xa?£3 33.)

Containing Paillard's

Patent Non-Magne'tic

Compensation Balance

and Hair Spring, which

are absolutely exempt

from magnetism and will

not rust or corrode.

flsK your Jeu/eler

for tl?e/r\.

Every watch is a fine

timekeeper and accurate-

ly adjusted to tempera-

ture. As these non-mag-

netic qualities are in the

WORKS, they require no

shield or other protection.

?fD Bl Sepd for Qatalo^iK^,

ITT & IT© Broa.d^m-a.y, l^&^sr Yorl^-
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POND ENGINEERING CO.
' ENGINEERS AND CONTRACTORS OF

^team and Hydraulic |||achinery.

Complete Steam Plants for Electrio
Iilght and Power.

Western Agents for Armington & Sims' Engines, Steel Tubular
Pollers, Jarvis' Patent Furnace, National Rocking and Sheffield Grates,
.owe Feed Water Heater, Blake Pumps, Korting Injector, Jenkins' Bros,
/alves, Etc. Also, Brick and Pipe Work, and Belting.

SEND FOR LATEST CATALOGUE.

07 and 709 MARKET STREET, ST. LOUIS.
BRANCH. S21 DELAWARE ST , KANSAS CITY.

|Hol/Ti^5, BootI? 9 jiayder)^,

25 PARK PLACE, KEW YORK
-MANUFACTUEERS OF—

Bare and Insulated |||ire,
Underwriters' Copper Electric Light Line Wire, handsomely finished,

highest conductivity. Copper Magnet Wire, Flexible Silk and
Worsted Cords, for Incandescent Lighting. Lead Covered
Copper Wire, for inside use. Round and Flat Copper

Bars, for station work. Insulated Iron Pressure
Wire, Patented Barbed Copper Lighting

Protector Wire.

-SOLE AGEXTS FOR-

The Forest City Carbon |||nfg. Co-* Cleveland, Ohio.

Western Agency, 185 & 18Y Dearborn St., Chicago.

PAYNE AUTOMATIC ENGINE
B. W. PAYNE & SONS, Manufacturers, Elmira, New York.

BUILDERS OF

jSingls Valve and Corliss Valve

ENGINES.

SELF CONTAINED AND SINGLE CRANK

ENGINES

Specially Aflaplel for Electric Liglitini.

WESTERN DEPARTMENT:

No. 10 S. Canal St.

CHICAGO.

, >»,; ''l>irir
• 1 "«

H. S. WALKER, manao«

TELEPHONE 4024.

lEO D. ALLEN, Gen l Mgr., WM. HOCHHAUSEN, Supt and Electrician.

Excelsior * Electric Company,
9 Dey Street, New York. Factory, 204 to 216 Willoughby Street, Brooklyn, N. Y.

Excelsior Electric Light

TO THE FRONT

By reason of its new Automatic Regulator that does not depend

on merely shifting the brushes, but cuts out a portion of the field

magnets as each light is turned off, saving the power in proportion

number of lights burning down lo one light.

Dynamo is the simplest of all makes and requires no attention

except to keep it clean. The lamps are ornamental, can be used In

connection with any system from seven to fifteen amperes without

change of magnels.

The first and only system where Incandescent lights are succ ess

fully running off Arc Light Circuits.

Twenty five dollars will repair our dynamo in places tha^ co

seven hundred dollars on other systems.

Our system is original, and not copied after foreign obsolete

patterns.

Our prices are reasonable.

The only system that has local companies paying 40 per cent.

and above on its capital stock.

We take the contract wherever we bid.

Address

F* W. HORME, Western Manager,

rXCELSIOR ILECTRIC
SS Dearborn Street, Hoonis 13 and 14. OHIO-5LC3rO, IXjILj.
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ilSQUE IeSLANCHE lATTERY.

•^Dl^e naafee tPie fe-ed-t ^lAau-e '^Q^iavL-oke ^att-eiiJ. ivi ike raa'ifcet,

aruii -a ua'iaYL'tee ut.

*^i)(i^e ojw-i^^ A-ejaEace, ojis-i-t'R'aut C'Fia't'O'e, ai^-u jaa'tauA, <3U'|a- ojii^^c-Fi EatEi,

tu mue d-atii-fact-a'i'u a-'e'iutce ajis-itmYb 'vu'vxe 'm-aTttfiA pavR tPie date a^

ltd 'vna'vxii^actu'L'e, i£ ike ca4i- &-« 'LetuiTbe'cL ta u6. iau'mi an-ci lAs-PiaEe.

Western Electric Company,
CHICAGO—NEW YORK-ANTWERP-LONDON.

The Eddy Electric Manufacturing Co.

^utomatie ^leetrie |r\otor5MANUFACTURERS OF MATHER PATENTS.:

In all sizes from >< H. P. upwards. The efficiency of these IVIotors is over 92 per cent. They require no rheostat, are perfect
in regulation, simple in construction, and thoroughly and substantially built. Also manufacturers of

THE MATHER DYNAMO ELECTRIC MACHINE,
FOR ELECTRO-PLATING, ELECTROTYPINC, COPPER REFINING, ETC.

These Machines cannot reverse, use no water, do not spark, and are noiseless. Satisfaction Guaranteed.

The Eddy Electric Manufacturing Co., Hartford, Conn.

poi9t5.

Economy ot Power.

Durability of Lamps.

No Discoloration of

Globes.

Precision of measur-

ing Instruments.

Greater Simplicity.

Less wire per lamp.

IN SHORT,

the most for the

least money.

,
The United States Electric Lighting Co,

Chicago, May 20th,
<f<f<f/

F. Conklin, Mngr.
Grand Opera Hours,

UlnneapoMs. Uioh.

ar Sir,
Your telegram of the 19th is received, reaJing

oliows,
"C, C, Warren,

216 LaSa]le St, Chicago.
"We started big ancJ little dynamo or one engine- had nine
hundred and sixty lights- worked magnificently- ran entire
evening- We are much pleased."

J. P. Conklin.

"

1 are very nuch gratified at the receipt of the telegram
and thank you heartily for it,

you will greatly oblige me by answering the followinfl ques-
tions.

Yours truly. „^ ^^ ^^
'^f 7^

Questions.

1 understand the above telegram refers
to th© two Dynamos put in your engine
room by the U. S. Electric Lightine Co.

is follo»g,- O-n© 500 light and one 500
light Dynamo- and are used for lighting
the stores and offices in the Syndicate
Block- and is additional to the 600
light plant previously installed by the
U. s. Co, for lighting the Grand Opera
House; all the dynamos being located lo
the Syndicate Block engine room, and
driven Dy tvo Ne» York Safety 12 x 12-
75 H. P. Engines, One engine driving the
two 300 lighters for the Opera House, and
One engine driving the 500 and 300 light
dyrainoB for Syndicate Block.

Is this correct?

The above letter

Block, Minneapolis,

What steam pressure at boilers was
employed when operatinc; iTie plant as per
above teleersD'

'^

<jol.Uy

At what voltage were the lamps burned^

I understand that you contreicted with tha
Edison United Nfg. Co. of Hew York for B
300 light dyoamo with wiring for .the

Syndicate Block; their proposal for wiring
was on basis of xi^. loss in electrical
pressure, and the dyna/no to yield 8-16
candlo power £dlson lamps per horse power,
when plant was finished, wiring was found so
unsatisfactory, and a groat loss in electrical
pressure instead of "ng lo.-;;: " , and that you
were induced to raaie contract with tha
Edison Co, wholly on account of the low
price they offered their a.pparatas as con-
pared with the U. s. Co's, propoeal.

t5 eK© above correct?

When indicatlDg the engines driving the
Edison Dynamo, how many lights were being burnei

Wiat an»ant of power
the <i?^^ lights?

ras required to run

After obtaining tfae above dat* concerning
tha Edison apparatus, and ascertalnidg that their
guarantees fell so far short of being
fulfilled, did you re.iect the Edison plant
and substitute it by a U. s. 300 light plant?
And shortly aftervard increase further by puttiDg
in 500 more lights m the Block, and a U. S, Co's.
500 light dynamo additional? to which the
telegram quoted in letter refers?

Vfhen iridiceting the Opera Honse plant of
jOO U. s, lamps, I understand there were 600
lamps being burned; and indications were made
at same time the Edison plant was indicated.
Please state what amount of power was required
for the 600 U. S. Lamps operated by the two 300
light dynanos, and driven by the H, Y, Safely
12 jc IE Engine.

^:'V~t..C£j -y

2/c^

r

SllLg

<^V- M/>

cTS m/^

explains fully the DISPLACING of the Edison System by the UNITED STATES SYSTEM in the Syndicate

Minn., and gives data regarding tests made of the two systems. Address

:

C. C. WARREN, Manager Western Department, 216 La Salle St., Chicago.

I

I
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New Combination Sets.

Every electrical man of any experience must
frequently have felt the want of a light portable

combined testing set that could be easily and
conveniently carried without spilling the solu-

tion, to make rough and approximate tests out-

side, and that would be always ready for action

and enable him to locate faults, test condition of

batteries, prove circuits, test wires and detect

faults. Many telephone men appear to be con-

tent with the click of a telephone to test and
prove connections, but the click of a telephone

may mean anything, and many hundreds of ohms
resistance may be introduced into the circuit,

making it actually unworkable, without any per-

ceptible difference in the click, and such test,

at the best, must be very misleading ; whereas

the detector needle would show a trifling in-

creased resistance existing between connections,

and although no actual measurement can be

taken, a person accustomed to the use of a de-

tector can tell approximately from the indications

whether the resistance between one point and
another tested, is what it should-be. For instance,

in testing roughly the condition of batteries, say

LeClanche, when it is known that one cell in good
condition will deflect the needle say 60°, any
other cell of the same battery giving a lower

deflection would necessarily be defective. In

LeClanche, perfectly sealed except at the vent,

which by means of the milled head is opened or

closed.

Fig. 2 represents a semi-portable three-way

annunciator bell and battery with three pushes

of various sizes and shapes, each connected with

a 40 feet length of flexible cords of different pat.

terns. The case and battery are of polished hard

rubber, the mountings are electro-plated and the

gong is 3 14 inches diameter. In this set there is a

complete electric bell equipment for a small

house which may be installed in a few minutes

by any person not having any electrical knowl-

edge whatever. The flexible cords may be re-

placed by permanently fixed wires, and the an-

nunciator bell and battery securely hung up in

any convenient place as a fixture. A three-way

drop indicator with the drops inclosed in the case

but showing outside and having mechanical re-

placement, is a modification of this apparatus
;

all the working parts are well designed.

Fig. 3 is a combined sounder, key, switch and
battery for operating on short lines and for the

use of learners.

Long Distance Telephony.

A New York reporter last week chatted by tele-

phone with gentlemen in Philadelphia as easily

Albany will be opened Jan. ist. One hundred
pole raisers began work in August at Albany,and
they reached Hudson last week. At the same
time another force went to work at this end and
are at Poughkeepsie. The river road of the west
shore is followed. The poles are from forty-five

to fifty feet high, and so strong that from fifty to

seventy wires can be strung with safety. The
wire stringers will be put to work this week.
Twelve copper wires will be placed at first, and
the cost of the wire is estimated at $90,000. T he
entire cost of connecting New York and Alba ny
is estimated at $300,000. The Hudson river

here and at Albany will be crossed by cables.

When the circuit is established between the two
cities the lines will be extended through the state

to Buffalo, to Clc:veland, to Cincinnati, and to

Chicago.

The New York broker will be in ecstacy when
he can have a personal interview with his Chicago
representative at home. Tests recently made
show that such a performance is entirely practi-

cable. There are newspaper offices in this city

and Philadelphia furnished with long distance

outfits, and news matter is transmitted daily. The
correspondent here calls his paper and dictates

his facts, which are written down by a colleague,

and the copy goes direct to the editor. In this

and other respects the long distance telephone
threatens to be a formidable rival of the telegraph

Fig. I.

testing apparatus, .the fall in the deflection on
the galvanometer when connected to the ends
of a covered connection, which should have no

perceptible resistance when in good condition,

proves the existence of a fault. The approxi-

mate resistance of electro-magnets employed by
telegraph and telephone companies is known to

the men whose duty it is to remove the faults.

If then the resistance of a type of telephone call

bell is 100 ohms and the pointer when galva-

nometer and battery are connected through one
gave a deflection of 30°, with the same bat-

tery and detector the deflection should always be
the same in testing any of the same type or make
of bell, provided it is in good condition, and the

connections sound. The useful applications to

which the combination testing set, made by the

Globe Electric company, Cleveland, Ohio, and
shown in Fig. i, may be applied, are numerous.
The galvanometers are made with one, two or

three coils of different resistance, as low, inter-

mediate and high. The one illustrated has but one
coil as indicated by its having only two binding
posts. The apparatus is handsomely gotten up
in polished ebonite or hard rubber, with electro-

plated mountings, and a hand strap by which it

may be carried or hung up out of the way when
not required for use. The battery is a modified

Fig. 2.

as if talking through the speaking-tube from the

editorial rooms to the business office and hung to

the incident some interesting statements of the

accomplishments of the American Telephone and

Telegraph company. He writes: Long distance

outfits are being rapidly placed for interchange of

communication between big cities and suburban

places. The list includes Boston, Philadelphia,

Providence, Camden, Stamford, Norwalk, Dan-

bury, Bridgeport, Ansonia, VVaterbury, New
Haven, New London, Meriden, New Britain, and

Hartford, Conn. ;
Springfield, Holyoke, Chicopee,

and Worcester, Mass. There are nearly one

hundred stations from the Battery to Harlem,

where anybody can talk on social or business

topics with subscribers in the places listed. By
means of the terminal connecting lines New York

business men can be placed in immediate and

direct speaking communication with any of the

subscribers to the telephone exchange in Phila-

delphia and the cities and towns in this state.

New Jersey, Connecticut,Massachusettsand other

states. Very heavy lines are now being construct-

ed to points in New England and to Albany.

The Boston circuit will be opened in three

weeks, with thirty wires, and the communication

will be as direct as it is now between this city and

Philadelphia. It is expected that the service to

© .3]

Fig. 3.

Many suburban manufacturers, with New York
offices and branches, have adopted the long dis-

tance telephone and find it invaluable.

Time and distance are the basis of charges for

the use of the long distance telephone. It is be-

coming popular for several firms to combine and
rent a wire between distant points. If there are

three firms in the combination they mutually ar-

range a schedule, each firm agreeing not to take

more than twenty minutes an hour. Single wires

from here to Philadelphia, to be used between 4
p.m. and 2 a.m., are rented for $100 a month.

This includes two outfits and repairs. There are

repair stations every forty miles along the lines.

The Boston wires will be worth $200 a month
and those to Albany less. Those who have

watched the development of the telephone are

enthusiastic over the possibilities of the longdis-

tance system, and say it is destined to work a

revolution in professional and commercial circles.

There is a story told of a recent achievement

with the invention by a certain railroad. The
company got up a new time table which was put

in type two hundred miles from the executive

office here. The proof was read and corrected

by copy over the telephone wire with almost as

much facility as if the company's representative

had been in the printer's office.
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The Elements of Electric Lighting.

By Philip Atkinson. Ph.D.

Number XVIII.

ELECTRIC TERMS AND UNITS.

Before entering upon an investigation of the

principles wliicli govern the construction of

electric lamps it is proper to define more fully

various technical terms in common use in elec-

tric science, most of which have already been

frequently used in these articles, accompanied,

as introduced, by brief definitions. This is the

more important since their full import is not al-

ways clear, even to many who daily use them.

Electric Potential. — Potential is a con-

venient term used in various departments

of physical science to represent the energy

which a body may possess to accomplish

work. A weight has gravity potential when
it occupies such a position that it can ac-

complish work by its descent ; a furnace heat

potential when it can accomplish work by its

heat. So practically, without reference to mere
theoretical distinctions, electric potential is the

power which a body possesses to accomplish

work by virtue of its electricity. But to accom-
plish work by gravity, heat, electricity or other

energy there must always be a difference of po-

tential, since in equality of potential the forces

are equally balanced ; a weight requires differ-

ence of level, heat, diiference of temperature.

So electricity can accomplish no work where the

opposing electric conditions are equal; and the

object of any electric generator, whether it be a

battery, dynamo, or static machine, is not to cre-

ate electric energy, which is a physical impossi-

bility, since like gravity it exists as a universal

property of matter, but to create a difference of

electric potential.

Positive and negative are convenient relative

terms to express differences of potential. A
body is said to be positively electrified when by
electric accumulation its potential rises above
that of other bodies to which it may be related,

either by contiguity of position or electric con-
nection, and negatively when its electric poten-
tial is below that of the other bodies.

Electromotive Force.—Electromotive force

is the force or pressure which electric en-

ergy is capable of exerting by virtue of a

difference of electric potential between the

body in which it is accumulated and some
other body. The force or pressure is exerted
by the energy itself, the body in which it is

accumulated or by which it is transmitted being
merely a passive medium, and not, as in the case
of steam and some other bodies, the active me-
dium by which the energy is applied.

The term pressure has recently come into use
in this connection, and perhaps expresses more
clearly what takes place than any other term
which can be found. It is the energy accumu-
lated in steam, heated air, a descending weight,
or a waterfall, which creates the pressure by
which work is accomplished ; and similarlj', by
its own peculiar process, electricity creates press-

ure and accomplishes work.
The symbol for electromotive force is e. m. f

,

and in mathematical formula; E alone is gener-
ally used.

Resistance.— Resistance is that which op-
poses electromotive force ; it may consist in

counter electromotive force, in useful work to be
accomplished, in the imperfect conductivity of
the conductor, or in an artificial obstruction
placed in the circuit for a given purpose. It is

important to distinguish carefully between in-

ternal resistance, which pertains to the generator
or any electric instrument, and external resist-

ance which pertains to the general circuit. R
is the symbol of resistance, and where both
kinds are referred to in the same connection, r

is used to indicate the internal, and R the ex-
ternal resistance.

Current. — Current is that electric con-
dition in a conductor which results from
electromotive force modified by resistance. It

pertains exclusively to what is understood as
electric movement, and is used in the same
sense when applied to this movement in a
conductor, as when applied to the flow of
water in a pipe

; and in this sense also are used
the terms current intensity, quantity, volume,
strength and resistance ; and on this principle

all the various kinds of electric apparatus per-

taining to current are constructed, and current

estimates and measurements made. In the pres-

ent imperfect state of electric knowledge this is

doubtless the best that can be done, and yet it is

doubtful whether there is any real resemblance

between an electric current and a liquid current.

The generator creates e. m. f. at one end of the

conductor, and a molecular movement is sup-

posed to take place by which electric energy is

instantly transmitted. Theoretically this molec-

ular movement is in the form of transverse vi-

brations, but as a matter of fact its nature is un-

known. It seems to be well established, how-

ever, that there is no transmission of anything in

the nature of a fluid or other matter, energy alone

being transmitted, using matter as its medium.
Current movement is always from higher to

lower potential, or which is the same thing, from

positive to negative. Hence since e. m. f. de-

pends on difference of potential the volume of

current passing through a circuit of no resistance

from the positive to the negative side of the dy-

namo depends solely on the amount of this

difference. But when the circuit includes lamps
or other resistance thevolumeof current depends
on the e. m. f. divided by the resistance, accord-

ing to Ohm's law, the case being analogous to

that of water flowing through a pipe under press-

ure and resistance. Hence any variation, either

of e. m. f. or resistance, changes the volume of

current ; and where current constancy is re-

quired, as in electric lighting, it can be obtained

by varying the e. m. f. in the same ratio as the

resistance ; and this, as we have seen, is done, in

most cases, by shifting the position of the brushes
on the commutator, in others by varying the num-
ber of armature or field magnet coils in circuit.

The volume of current can also be varied by
varying the resistance of a weaker opposing cur-

rent, as has been shown.
To the ordinary mechanic or business man,

accustomed to deal with material forces and un-

versed in philosophic subtleties, the movement of

electric energy in a conductor is often a pro-
found mystery. He naturally associates energy
and matter so intimately that he is unable to dis-

criminate between them, or to conceive how en-

ergy can traverse a conductor unless it is a ma-
terial substance of the nature of a fluid. And
until recently philosophers found the same
difficulty ; hence the terms phlogiston and elec-

tric fluid, representing imaginary material sub-
stances, the supposed active principles of heat
and electricity.

But while we do not know just how electric en-
ergy is transmitted, it is not difficult to conceive
how it may be, since we have analogous instances;

and the theory most generally adopted is that of
vibration, which is the more probable since it is

equally applicable to the kindred forms of en-
ergy, light and heat. According to this theory
the molecules of the conductor are thrown into a
state of intense vibration, transverse vibrations
traversing it, and transmitting the energy in a
manner analogous to that by which mechanical
energy is transmitted through a series of sus-

pended balls, or along the surface of a liquid.

The symbol of current is C, and the conduc-
tivity of a conductor, that is its current capacity,

without reference to the material of which it is

composed, is inversely as its length, and directly

as the area of its cross section.

Thomas' Electrical Alarm Clock.
The cut shown in connection illustrates a por-

table electric alarm clock made by H. G. Thomas
of Boston, Mass. The apparatus consists of an
alarm clock, electric bell and battery, all of

which are mounted upon a single base. The
feature of the construction is a continuous
alarm at any prearranged time. The electrical

connection is made by the hammer of the local

alarm falling upon a pin, which prevents the

hand from vibrating, thus forming the circuit,

and the bell will ring continuously until the ham-
mer has been released from the pin.

Higher Eciucation in Japan.
By K. S.vwai.

The Imperial University of Tokio is the only
university in Japan, and is supported by the gov-
ernment. It was organized by the consolidation

of three colleges, Tokio university. Imperial en-

gineering college, and Medical university, most
of which have existed for more than fifteen years.

They gradually came to a state of perfection,

and, at present, we think are in no way inferior

to foreign universities.

The Imperial university consists of five depart-

ments, law, medicine, engineering, literature and
science. Their minor divisions are :

Law department—Law, politics and economy.
Medical department—Medicine and surger)'

and the compounding of drugs.

Engineering department—Mining, metallurgy,

applied chemistry, electric engineering, civil en-

gineering, mechanical engineering, architecture,

shipbuilding.

Literature department— History, philology,

pure literature, Japanese literature and philoso-

phy.

Science department — Astronomy, ph3-sics,

mathematics, botany, zoology, mineralogy, geol-

ogj', anthropology, pure chemistry and seismol-

ogy-

The number of professors, assistant professors

and lecturers is nearly 200, of whom nearly

twenty are foreigners ; the remainder are native

professors. Most of the native professors have

been in foreign countries for special studies.

The univer.sity has nearly six hundred students

in addition to many elective course students.

The number of graduates is nearly five hundred,

and they are mostly either occupying important

positions in Japanese society and government,

or else pursuing their special study in foreign

countries. In a word, the university is doing a

great service to our country.

The scholars admitted to this university must

either be graduates of ordinary colleges, or else

have equal ability with the graduates. There

are five of these colleges in the country, and they

give a general education all through in English.

The course is four years long, and the pupils are

taught mathematics, English literature and

elementary sciences.

The course of the university is also four 3'ears

long. The student generally selects one of the

five departments of study the first year of the

course, and the remaining three years pursues

his specialty.

The students who graduate from the university

after a four years' course, obtain the title of Gak-

ushi, which might correspond to your bachelor

of arts.
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After the graduation some take a post gradu-

ate course, which might be a year or two. At

the end of this course the student again writes

an essay on the subject which he has followed,

and after successfully passing an examination re-

ceives the title of Hakase—something like your

doctor.

Of course, examinations are generally difficult,

I
and students are usually very studious and hard

I
workers. As the government gives quite a large

sum of money every year to support the univer-

! sity, the student can get along very nicely at a

comparatively small expense. Moreover, there

are many governmental and private scholarships,

so that even a son of a poor farmer can secure

a free scholarship, provided he has ability. And
I think this is one very good point of our univer-

sity compared to foreign universities.

The students are mostly taught in English,

with the exception of some parts of the law de-

partment which is taught in French, and of the

medical department which is altogether taught

in German. The students can usually speak two
foreign languages, and some three. We have a

well stocked library, laboratory, museum, botani-

cal garden, astronomical and meteorological ob-

servatories. The number of periodicals and
journals we are receiving is more than 700 in

number, and among the papers relating to elec-

tric engineering, we have : Western Elec-
TRlci.-iN, Wiedeinaiin's Aiiallcn, Der Electricitdte,

Ekktrotichiiische Zeitsihitft, Centralblatt fiir

Electro tcchnik, Electrotechnische Zeitutig, Proceed-

ings of the Berlin University, Proceedings of

Miinchen University, The Electrical World, The
Electrical Review, Electrician, Electrical Review,

of England, Electric Engineering, Proceedings of
R. S., Proceedings of R. S. E., La Lumiere Elec-

trique, Pliilosophical Magazine, of E-ngland,

Elektrotechnische Anzeiger.

To show what kind of a course we have, I will

give that of the physics course : First year—Last

part of conic sections (Puckle and Todhunter);
general physics (Deschannel, Daniel, Kohlrausch);

laboratory practice ; differential calculus (Wil-

liamson and Todhunter); theory of heat (Clau-

sius and Maxwell); German language.

Second year—Integral calculus (Williamson

and Todhunter); solid geometry (Frost); general

physics and laboratory practice (experiments
on heat and properties of matter); theory of

light (Airy); German language; miscellaneous
lectures on determinants, theory of numbers, etc.

Third year—Dynamics of a particle (Tait and
Steele); statics (Todhunter and Minchin); phy-
sical laboratory (experiments on light, electricity

and magnetism); theory of sound (Donkin and
Helmholtz); mathematical theories of wave
motions; invariants and covenants; reading les-

son with professor (as Thomson and Tait's

natural philosophy); theory of functions, el-

liptic functions, quaternions, etc., etc.

engine, and a few gas engines. The students in

electric engineering have usually five or six

months of wholly practical work, during which
they train themselves in practical workmanship.
They have a full equipment of instruments,

including about two dozen galvanometers,

among which are Thomson's double coil, high-

resistance mirror galvanometer, potential gal-

vanometer, ballistic galvanometer, ordinary and
specially made, sine and tangent galvanometers,

most of which came from England. They have
about an equal number of resistance boxes, some
of which were recently made by Elliot Brothers,

and some high resistance 1,000 megohm boxes.

They also have a few electrometers, including

Thomson's quadrant electrometer, and a mag-
netometer made by Kew observatory, and another
made in Japan after the new form invented by
Assistant Professor Tanakadate.

Mechanical Telephone.

Before closing this sketch of the Imperial

University of Tokio, I will note the societies and
journals we have, and meetings. All of them
are conducted by the professors and students

and graduates, with the exception of a few of the

societies which admit outside members.
The name of the society, the stated time for

meeting, and the time for issuing its journal, fol-

low in order :

Law association, monthly, monthly.

Miners society, monthly, monthly.

Chemical society, monthly, monthly.

Engineering, civil and mechanical, monthly,
monthly.

Literary association, monthly, no journal.

Philosophical society, monthly, monthly.

Physico-Mathematical society, monthly, four

times a year.

Botanical society, monthly, monthly.
Zoological society, monthly, no journal.

Geological society, monthly, in two depart-

ments, one in English and the other in Japanese.

Anthropological society, monthly, monthly.
Seismological society, once in two months,

once in two months.
Science association, once in two months, once

New Telegraph Key.

Fourth year—Rigid dynamics, electricity and
nagnetism (Maxwell, Wiedemann, Chrystal'sarti

;le in Encyclopedia Brittanica); miscellaneous

eading and lectures; physical laboratory

special investigation, mostly electricity and
Magnetism); astronomical observations and
;heory (Schauvenet ;

about 30 nights in clear

^feather); essays.

In the electric engineering department the

student studies mathematics only to integral cal-

;ulus. They have more practical lessons on
esistance measurements, insulation testings,

3yoamo and motor construction, electric light-

ng both theoretically and practically, telegraphy
ind telephony, both theoretically and practically.

The university owns several varieties of dyna-
nosand lamps, and motors, with a 20 horse power

in two months.
Most of these societies publish journals in

the native language, and their membership varies

from 20 to 300.

The leading scientific journals of Japan are

the Journal of the Medical College and the

Science College Journal. Both are published,

under the supervision of a committee of the

Imperial university in the English, German or

French languages.

Besides these we have an alumni association

of the graduates and a Sport club, which is

equipped' with everything in the line of base
ball, tennis, boats, athletics, Japanese fencing
and wrestling. They also own a large boat-

house on the bank of Sumida river, where they

have boat racing once a year.

New Telegraph Key and Mechanical
Telephone.

A telegraph key made by A. B. Lyman, of.

Cleveland, O., and containing many obvious
points of merit is shown on this page. The absence
of trunnion screws will be noted at once. The
lever made of fine wrought steel is firmly riveted-

to a phosphor-bronze spring support, which, in

turn, is rigidly screwed to posts at the rear of .the

base on each side. This construction entirely

does away with any side motion. The support-
ing spring which holds the key leVer to the base'

has nothing to do with the tension Of the lever,

this adjustment being brought about by ilie

spiral spring shown next the platinum point.

This spring sets into a recess in the large check-
nut shown, which on being turned to the left in-

creases the tension and to the right reduces the"

tension. The circuit-closer is so made that in

opening or closing the circuit it can travel only
the proper distance. The stroke of the lever is

adjusted by means of the double checknuts seen
on top of the key. The particular novelties

claimed in the construction of this key are

the construction of the key lever with the
phosphor-bronze support and its attachment to

the base, the manner ,of adjusting the spiral

spring to suit the operator and the regulation of

the stroke of the lever by means of the two
checknuts.

From the method of construction of the key
it is out of the question for the contact points to

strike otherwise than squarely, inasmuch as there

can be no side motion. It makes no difference

how hard or heavy the operator sends, there is no
jar, and consequently it is an easy key for fast

sending.

Mr. Lyman has also just placed on the market
the new mechanical telephone shown. It is

exceedingly simple and, as might be inferred,

inexpensive- It is mounted upon a finished

base board three inches wide, six inches long
and half an inch thick, with a hole in the

centeir, to which is turned and fitted a convenient
mouth piece which contains a diaphragm made
of thin sheet steel with a common shoe button
fitted in the center, to which is attached the line

wire. Around the outer edge of the diaphragm
is fitted a rubber band ; the object of this is to

allow free vibration of the diaphragm and at the

same time prevent or deaden the ringing sound
of the wire which is suspended in loops and
stretched tight. The sound of the voice is

reproduced at the other end of the line by the
vibration caused by the speaker's voice on the
diaphragm- Although these telephones are
simple in construction the results are remarkable.
Many of them are being used at a distance of

one mile apart, although they are only recom-
mended for from a few hundred yards to half a
mile.

Collapse of a Tower.

A team of runaway horses collided with a
brace to an electric light tower in Topeka, Kan.,
recently and so wrenched it that the tower col-

lapsed and fell. Subsequent examination showed
that one of the main supports had suffered badly
from rust. No one was injured. A local paper
gives this history of the tower :

" The tower
was erected in October, 1S82, the purpose of the
city fathers at that time being _to illuminate the
city with seven towers of that description, and a
contract was made with the Elgin Tubular Iron
tower company, of Elgin, III, to build the seven
towers for $6,000. The company built the tower
which fell over yesterday at a cost of $900, but
it was scarcely completed before Mayor Wilson
and his council found that the tower was not
what the city wanted. In order to get the tower
company to cancel its contract the city compro-
mised on §2,945 for the one tower. After it had
been in use a few weeks the light was shut off,

and except during special occasions the tower
has never since been in use. It has been a big
elephant on the hands of the city. It was 150
feet in height.

It has been ascertained by many scientists who
are not linemen, and many linemen who are not
scientists, that the " light " wires are usually the
heaviest ones.
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Russell & Co.'s Automatic Engines.

The first automatic engines built by Russell

& Co., of Massillon, O., were put on the market
over three years ago, and were the result of

much thought and study on the part of experts

familiar with engine building. Meantime every

improvement has been added in both design and
construction that experience could suggest. 'J'he

*firm have constantly added to their list of sizes,

making all engines of 1 1 inches bore and upwards
of a much heavier type of bed than the smaller

size, giving rise to two general classifications :

.^he semi-girder type of bed, shown in Fig. 2, and

the Porter type of bed, shown in Fig 4.

The semi-girder bed is of generous propor-

tions and is designed to give the greatest

amount of stiffness for a given weight of metal.

"The cylinder is made projecting, being free to

expand while working.

The cylinder and chest are jacketed, the guides

are bored, the cross-head has the pin in the

center of its length and large brass shoes which

are made adjustable. The connecting rod is of

forged steel with solid ends and wedge adjust-

ments. The boxes are of brass, lined with hard

babbitt brought to size under hydraulic pressure.

All the wearing parts are of the best steel, hav-

ing extra large surfaces for wear. The fly wheel

is of a diameter and weight proportionate to the

size and speed of the engine. The valve used

is known as Gidding's patent equilibrium slide

valve, and is well worth the attention of engi-

"neers. It is shown in Fig. i. It consists abso-

lutely of one piece, a single casting, having the

Allen double-ported feature and taking steam

from underneath. The tendency to leave the

seat is overcome by two needle-hole ports, the

smaller of which admits steam to the back of the

valve, while the larger one prevents the accumu-
lation of a surplus pressure by permitting the

escape of a certain portion of the steam into one
of the exhaust cavities of the valve. The re-

sultant pressure behind the valve, due to these

two openings, is just sufficient to hold the valve

up to its seat and insure a tight joint. The
pressure back of the valve is usually 50 per cent,

of boiler pressure, while the difference of pres-

sure under and behind the valve is from 2)4 to

3 pounds. The valve adjusts itself to wear, water
and position, .^n experience of six years with

upwards of one thousand valves in use, proves

the same general design as those used in the

other type of engine. The piston packing is

designed with special reference to durability.

The cross-head is of the locomotive type, having

cross-gibs, the lower one running in a groove
planed one-fourth inch deep in the bed, which
serves to keep the oil on the wearing surfaces.

The upper guides, as plainly shown in the cut,

show a departure from the usual practice. Three
large steel bolts to each guide are so placed as

to resist the effect of angularity on the rod in the

best possible manner. The rod is of forged

up wear are provided. The large sizes of these
engines are built with either single or double
valves.

Edison's New Phonograph.
Said Thomas A. Edison to an interviewer

regarding his new phonograph:
" You know that I finished the first phono-

graph more than ten years ago. It remained
more or less a toy. The germ of something
W'onderful was perfectly distinct, but I tried the

impossible with it, and when the electric light

Fig. I. — Rrssiai- ^; C

steel with solid ends at crank and strap end of

cross-head. The main shaft bearings are about
once the bore in length and one-half the length

in diameter, and the crank pin equals one-
quarter the bore in diameter. The flv wheels
are extra heavy on the largest sizes, and the outer

bearings are provided with vertical adjustment,
a feature peculiar to this engine, and which will

be readily appreciated by all engineers.

Another peculiar and distinctive feature of

this engine is the patent governor, outlined in

Fig. 3, which moves a single eccentric across the

shaft, varying the travel of the valve to suit

varying loads and boiler pressure. The lead is

preserved practically constant for all points of

cut-off, and the governor possesses the greatest

degree of stability possible, being mechanically
locked in every position it assumes. It is im-

possible to move the weights by pushing on the

eccentric when the springs are out, consequently
no dash pot or other device is necessary to pre-

vent the sudden fluctuations due to pendulum
action. At the same time the governor is ex-

tremely sensitive, instantly adjusting itself to

o's AuTOM.\Tic Engine.

business assumed commercial importance I

threw everything overboard for that. Neverthe-
less, the phonograph has been more or less con-

stant!)' in my mind ever since, "When resting

from prolonged work upon the light, my brain

would revert almost automatically to the old

idea. Since the light has been finished I have

taken up the phonograph, and after eight months
of steady work have made it a commercial inven-

tion. My phonograph I expect to see in every

business office. The first 500 will,- I hope, be

ready for operation about the end of January.

Their operation is simplicity itself, and can not

fail. The merchant or clerk who wishes to send

a letter has only to set the machine in motion

and to talk in his natural voice, and at the usual

rate of speed into the receiver. When he has

finished, the sheet, or 'phonogram ', as I call it,

is ready for putting into a little box made on

purpose for the mails. We are making the sheets

in three sizes —one for letters of from 800 to

o words, another size for 2,000 words,

another size for 4,000 words. I expect that

arrangements may be made with the post office

this valve to be one of the simplest, cheapest
and best equilibrium slide valves known.
The Porter type of bed, shown in Fig. 4, is

used on all sizes from ir inches bore and up-
wards. The bed is very heavy, combining great
stiffness with beauty of outline and symmetry of
proportion. The cylinder and valve are of the,

Fig. 2.— Russell & Go's Al'TOMatic Engine.

great variations in loads without perceptible
change. Many of these engines are working on
I or 2 per cent, variation between extreme loads.
The governor, by its peculiar construaion, is

one of the strongest in use, being fully capable
o{ handling an unbalanced slide valve. All
wearing surfaces are large, and means for taking

authorities enabling the phonogram boxes to b

sent at the same rate as a letter.

" The receiver of a phonogram will put it int

his apparatus and the message will be given or

more clearly, more distinctly than any telephon

message ever sent. The tones of the voice i

the two phonographs which I have finished ar
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so perfectly rendered that one can distinguish

between twenty different persons, each one of

whom has said a few words. One tremendous
advantage is that the letter may be repeated a

thousand times if necessary. The phonogram
does not wear out by use ; moreover it may be

filed away for a hundred years and be ready the

instant it is needed. If a man dictates his will

" For musicians the phonograph is going to

do wonders, owing to the e.Ktreme cheapness
with which I can duplicate phonograms and the

delicacy with which the apparatus gives out all

musical sounds. In the early phonograph of ten

years ago, which was a very imperfect and crude
affair compared to that of to-day, it was always
noticed that musical sounds came out particu-

will be practically indestructible by ordinary
use, such music can be played over and oveCj
again.

" My first phonograph, as you remember, con-
sisted simply of a roller carrying the foil, and
provided with a diaphragm-point properly ar-

ranged to scrape or indent the foil. The roller

was turned by hand. In the new instrument

/ -^

to the phonograph, there will be no disputing

the authenticit)' of the document with those who
knew the tones of his voice in life. The cost of

making the phonogram will be scarcely more
than the cost of ordinary letter-paper. The
machine will read out the letter or message at

the same speed with which it was dictated.
" I have experimented with a device for enab-

ling printers to set type directly from the dicta-

tion of the phonograph, and think that it will
*

work to a charm. It is so arranged that the

printer, by touching a lever with his foot, allows

Fig. 3.— Russell & Co.'s Automatic Engine.

larly well ; the machine would whistle or sing

far better than it would talk. This peculiarity

of the phonograph remains. I have taken down
the music of an orchestra, and the result is mar-
velous ; each instrument can be perfectly dis-

tinguished, the strings are perfectly distinct, the

violins from the 'cellos, and the wind instru-

ments and the wood are perfectly heard, and
even in the notes of a violin the over-tones are

distinct to a delicate ear. It is going to work
wonders for the benefit of music-lover.s. A piece

for any instrument, for a piano, or for an orches-

there is far more complication, but altogether

different results. My propelling machinery con-
sists of a small electric motor run by a very few
cells. Strange to say, I have found more diffi-

culty in getting a motor to suit me than any
other part of the apparatus. I tried various
kinds of clock-work and spring motors, but
found them untrustworthy and noisy. The mo-
tors I am now making are absolutely steady and
noiseless. There is no part of the apparatus,
the tools for which I am now making upon a
large scale here, whic h is likely to get out of

five or ten words of the phonogram to be
sounded

; if he is not satisfied with the first hear-
ing, he can make it repeat the same words over
md over again until he has them in type. For
3usy men who dictate a great deal for the press
[ am sure the phonograph will be a necessity
ifter a very little experience.

Tie 4 — RissELL 6L Co s Aitomatic Engine

tra, or an act, or the whole of an opera, musical

instruments and voices, can be given out of the

phonograph with a beauty of tone and a dis-

tinctness past belief, and the duplicating appa-

ratus for phonograms is so cheap an affair that

the price of music for the phonograph, will be

scarcely worth considering. As the phonograph

order or to work in an uncertain manner. The
two finished phonographs are practically exactly

what I intend to offer for sale within a few
months."

The Treadwell mines in Alaska are to be
lighted by the arc light.
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At last Monday night's meeting of the city

council of Chicago, the committee on gas re-

ported in favor of the passage of an order for an

estimate of the cost of the city establishing its

own gas worlcs. The report elicited a lengthy

discussion which was cut short by adjournment
without any action being lal<en.

It is hardly possible that decisive steps will be
taken toward establishing a city gas plant. The
great complaint at present is that the illumination

of the streets of the city by gas is very unsatis-

factory and if the city owned its own gas plant

- it would.be in no better position than at present,

buying its gas from the various companies. On
the other hand, the advocates of the electric

• lighting of the streets of the city are strong and
numerous and the prospect is that gas on the

the streets will be supplanted by electricity

whether the city owns the plant or rents its lights.

Mr, Sawai's sketch of the Imperial Univer-

sity of Tokio, Japan, gives a very clear and
comprehensive idea of the advancement of

higher education in his countrj', both in the arts

and sciences. He has devoted considerable

space to the department of electrical engineer-

ing, and, as will be noted, shows that the insti-

tution is well equipped for theoretical and prac-

tical instruction in this branch of education.

The scope and character of the work done by
the institution is admirable, and as an exponent
of thorough education in its highest branches,

excites commendation and praise.

Mr, Sawai's visit to America, as stated last

weekj is to study the practical side of telephony.

The use of the telephone in Japan is confined to

private lines as distinguished from the exchange
system. His particular study in this country is,

therefore, devotedjo exchange systems and the

manufacture of exchange apparatus.

A United States army engineer has lately

constructed an enormous electro-magnet by
winding twenty miles of submarine cable around
two Rodman guns connected at the breech.

Such is its magnetic strength that a bar of rail-

road iron thirty feet long can not be withdrawn
by as many men as can grasp it. A 350 pound
cannon ball, used as an armature, was made to

vibrate between the opposite poles by a reversal

of current, like the pith ball of an electric swing.
With hollow electro-magnet cores, there is the

advantage of bringing the coils, through which
the electric current circulates, closer to the en-
closed armature than in the case of solid cores
requiring the armature to be placed at the end.
And since electric and magnetic intensity vary
inversely as the square of the distance, it is easy
to account for the superior magnetic intensity of

the magnet above referred to. It will also be
seen that if Professor Hughes' theory of magnetic"

shells is correct, hollow cores ought to have

stronger magnetism in proportion to the mass of

iron employed, than solid ones. This case is

further exemplified in the peculiar construction

of the field magnets of the Thomson-Houston
dynamo, which nearly inclose the spheroidal ar-

mature ; by which, it is claimed, the magnetic in-

tensity of the field is concentrated on the arma-

ture.

Electric street railways receive strong in-

dorsements in the letters published in another

column. They are from the mayors of three

cities in which such railways are in actual

operation, and are unanimous in stating that

electricity, as a motive power, is more desirable

than horse power. Electric propulsion of street

cars is, as yet, in its earlier stages. That it is

successful in the places where it is in operation

and where it has been subjected to the crucial

test of time is abundantly proved ; and that

electricity will come into general use on street

railways, is the realization of a not distant future.

Electricians are naturally strong advocates of

the electric motor, for they are thoroughly cog-

nizant of its many points of superiorily over

any other method of propulsion, but after all,

practice counts for more with the layman than

theory, and when practice brings forth such tes-

timony as is adduced in the published letters,

electricians can congratulate themselves on one
more step in advance.

The recent death of the scientist Kirchhoff

demands a brief notice of the life and labors of

that eminent scholar. He was born in Kcenigs-

berg in March, 1S24, and studied mathematics
and physics in the German university ; upon the

completion of his studies he returned to Berlin,

where he was accorded a public reception in

184S ; he was appointed professor extraordinary at

Breslau in 1850 ; some years later he was chosen
to fill the vacant chair of physics at Heidelberg,

which he occupied until 1870, the time of his

nomination as professor ordinary at Berlin, He
had been a corresponding member of the academy
of Berlin since 1S61, and was elected to the acade-
my of sciences of Paris in 1870.

He is renowned for remarkable works and
very careful researches in electricity, galvanism,
elasticity, optics and the expansion of bodies

;

but his most important experiments were made
with Bunsen upon the analysis of the spectrum,and
the published results of these experiments have
obtained for him a universal reputation in all

countries where scientific studies receive atten-

tion. -

We are glad to welcome, as a contributor to

our columns, Thos. D. Lockwood, who is well

known as a writer of acknowledged ability on
electrical subjects. We publish this week the
first of a series of articles by him on the tele-

phone, which is his specialty. It will be noticed
that he takes radical ground in regard to the
importance of a constant recurrence to first

principles, and simple elementary instruction

through the medium of electrical journals for the
benefit of the constantly increasing class of

learners in the various departments of electric

work, and is not afraid that in so doing he lays

himself open to the imputation of cracking
electric chestnuts.- In fact, as he suggests, if

some of the older experts would occasionally
take a few of thesechestnuts as a relish it might
Improve their electric digestion, as well as that

of the younger class.

The series of articles on the elements of elec-

tric lightning that we have been running since
the inception of this journal, we are pleased to

say have been warmly appreciated and com-
mended. A similar series of articles on practical

telephony, we believe, will be received with equal
cordiality.

The Rochester, N. Y., Morning Herald says
of the bill prepared by the committee of the
National Electric Light association, having in

view the revision of the patent laws :
" It has

evidently been carefully drawn in the interest,

not of the association named above or of any
other combination or corporation, but of the
people at large and, in view of the unsatisfactory

condition of our patent laws and system, it would
appear that congress ought to take the steps
contemplated by the text of the proposed bill,"

And after an able review of the arguments sup-
plementing the committee's work as shown in

the bill, it continues :
" Many other considera-

tions are urged in behalf of the revision of the
patent laws and a reorganization of the office

but we have said enough to show that there

exists a feeling of profound discontent with the

present condition of that department. The gov-
ernment can certainly afford to authorize and
provide for the proposed commission, which shall

take the whole question into consideration and
submit its conclusions to congress for its ap-

proval and action. But ft should, of course, be
understood that whatever may be done in this

matter shall have supreme regard for the public

welfare. Every step of the progress made
should be jealously watched bythe press and by
the repre.sentatives of the people that nothing
may be embodied in the reconstructed system
which would tend to foster more oppressive

monopolies than those under which the public

now suffers in many cases."

The purpose of the bill as shown in these

columns heretofore is simply to create a commis-
sion to thoroughly examine the existing patent

laws and patent office methods, and report to

congress their revisions, recommendations and
conclusions. The proposed bill is entirely con-

servative in character, and it seems to afford the

best possible way for revising laws and methods
which are admittedly very unsatisfactory.

If Edison's new phonograph accomplishes all

he is said to claim for it, and by the way, he is

not given to idle vauntings, it will prove to be a

most wonderful instrument. The first crude in-

strument, made ten years ago, was an astonish-

ing production, but of no practical value—

a

mere scientific to)'—and yet it demonstrated the,

possibility of giving speech or music a perman-
ent form from which it could be reproduced by
mechanical means whenever required. His new
instrument accomplishes in a far more perfect

manner all that the old one was capable of, and

much more besides. Such is its extreme deli-

cacy of distinctive utterance that the tones of

voice of twenty different persons can be dis-

tinguished.

In the dead languages we have a striking illus-

tration of the importance of the phonograph in

preserving for future generations the actual lan-

guage itself as spoken. No one now living has

any conception of how Greek or Latin was orig-

inally pronounced, or whether the great Roman
orator was called Sisero or Kikero, as the'

written characters, Cicero, give no indication of'

the sound ; but the phonograph, were it then in

use, would decide this at once ; and not only so

but would enable us to reproduce his finely

rounded periods with all the impassioned elo-

quence which thrilled the Roman senate. So

that purely as a means for historical record,,

the value of the phonograph cannot be over-

estimated. But, as its inventor claims, its prac-

tical value in business transactions will be of

great importance, as in the identification of im-

portant legal documents, such as wills. Now we

have, as a rule, only the signature, and the affi-

davits of the witnesses, which may be vitiated

by forgery and perjury, but suppose the voice of

the testator, with all its peculiar intonations K
the will was dictated, could be reproduced and

attested, forger}' and perjury would be rendered

nugatory.

But for musical reproduction, the phonograpl

must prove invaluable, if as Mr. Edison claims

it can reproduce music more perfectly thar

speech. Now the composer can only roughh

indicate, by written characters, the tones, chords

and combinations which he wishes to have pro

duced, while the subtile charm of the musit

itself, as given by his voice or his touch on thi

instrument, is utterly lost. AVhat would wi

give to hear the actual music of Beethoven, Men
delssohn, or Handel?
With the phonograph and the telautograpl

added to the telephone and telegraph, the de

velopments of the near future, in the record anc

transmission of speech, are full of promise

The voices of the past are hereafter to be borm

to us practically, and not alone in poetic fancy
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Practical Telephony.

By Thos. D. Lockwood.

Part I.

Too frequently those who write text books,

technical essays, or articles upon practical sci-

ence, and particularly upon applied electricity,

overlook the fact that the class to which many of

their efforts are or should be directed is a con-

stant one, that is, ever increasing in numbers. In

other words, the electrical writer is apt to assume
that inasmuch as other writers have ably and

deftly wielded the instructive pen for the benefit

of the student and learner, and have handled

primar)' subjects in an easy and conversational

way, so that the large and augmenting army of

electrical neophytes find pleasure in acquiring a

knowledge of the most interesting and engross-

ing study in the world's curriculum, or Bome-

ti nes because he himself has in former times dis-

cussed subjects in a popular way, there is noth-

ing left for him to do in that line, and that

plain and clear expositions of familiar methods
and apparatus may now be dispensed with, as

being no longer necessary. And in consequence

of these ideas, in the same way as the famous
"populous minister" of Mrs. Malaprop, "dis-

pensed with the gospel," the electrical writer

dispenses with electrical lessons in plain English

and easy words, assuming that all the students

are now proficient; all the juniors grown up;
all the young inspectors transformed into super-

intendents ; and that the superintendents, and, in

fact, all those concerned in the practical applica-

tions of electricity, have now become full-fledged

electricians, and have reached the acme of erudi-

tion, where there is no more need of easy lessons,

and where such lessons would be accounted as

an insult only to be wiped out in blood. There are,

however, several fallacies in this assumption. In

the first place, allowing that those who were learn-

ing the rudiments three or four years since have

now advanced and are fairly competent electri-

cians, are there no successors to the race ? It is

not fair to those who are now treading in the

path which we have traced, to leave them to their

own devices. There will always be a far greater

number of learners than of finished electrical

experts, and it behooves us to remember that the

large majority of them have neither money nor

opportunity to procure or study electrical text-

books, and that inasmuch as the weekly paper

becomes their only resource, it is an absolute

benefit to them to recapitulate the plain expla-

nations of familiar things—familiar to us, but

"perhaps not so to all. In the second place, many
of those who are now occupying prominent posi-

tions, have by no means such an extensive knowl-

edge of practical electricity as they might have,

and a little instruction given and received in a

quiet way, does not come amiss to them. Then
again, many have heard and read facts and ex-

planations once, and in the press and hurry of

business have forgotten them, and will always be
glad to have them held up again, for it is in the

majority of cases, only by " line upon line and
precept upon precept" that information can be
acquired and retained.

In pursuance of the foregoing reflections the

writer has always kept in mind the young and
rising generation of aspirants for electrical honors,

and aims to discuss from time to time in the col-

umns of the electrical press, in language as plain

as that of Bret Harte's " Truthful James," a few
of the most ordinary facts, ideas, and devices

which present themselves. Moreover he feels

empowered more particularly to so handle tele-

phonic matters, inasmuch as such matters have
more especially for the last seven years consti-

tuted his specific study.

Let us consider, for example, the regulation

telephone outfit of the telephone exchange sub-

scriber. We all know that in general terms, it

comprises a polarized bell, and a magneto gen-

erator to send and receive calls, a transmitting

and receiving telephone, a switch, operated auto-

matically upon the removal or replacement of

the receiving telephone to change the main line

circuit from the bell magnet to the telephones
and the reverse, a battery to energize the trans-

mitting telephone, and a box to inclose and con-
ceal the battery, the whole placed upon a suit-

able baseboard.
The automatic switch is also arranged to close

the circuit of the transmitter battery, and thus

bring the transmitter into action when the tele-

phones are being used, and to open and maintain
the same open when the telephones are not in

use. A lightning arrester is usually fitted to the
top of the bell box.

The entire outfit is perhaps one of the most
compact and convenient, and yet efficient pieces
of electro-mechanism ever put together, but how
few, when they set it up, take any cognizance of

the amount of thought it has taken to evolve it

out of the mass of inventions relating to the sub-
ject.

Now there is nothing nicer and more inspirit-

ing than a perfectly working telephone outfit,

and this, together with a reasonably docile and
intelligent subscriber and a faithful aiid pains-

taking central office operator, makes a telephonic

communication a satisfactory operation.

However, when either of the three are in any
way defective there is trouble, and worse than all,

the trouble is uniformly laid to the credit of the tel-

ephone instruments. Therefore, it becomes an
actual necessity, that when any complaint is made,
relative to the efficiency of the instruments, the

inspector or repairer should have an intelligent

knowledge of his instruments, and the way they
behave, both when in order and out of order, so

that he can ascertain whether the faulty operation

is due to the telephone instruments, the central

office apparatus, the central office operator, the

subscriber, or the circuit. It is possible for the

trouble to be due to either one ; to either two—
or to all at once.

Whether from wilfulness, or from carelessness,

it is certain that nien do not often instruct one
another, and thus when a new man is hired, he
generally has both to instruct himself, and also to

find out the true inwardness and the personal

idiosyncrasies of his lines, subscribers and appa-
ratus ; for it is an absolute fact that ho two are

alike. I have no patience with the narrow-
minded exclusiveness and jealousy, that would
prevent one man from showing another anything
about their common business, from the selfish

fear that some day, the junior will pass over the

head of the senior ; and it is ten to one, that the

man who is most afraid, will be the esiest to pass.

The Lightning Arrester :—Somewhere in,

or on the bell box, we shall find what is popu-
larly known as the lightning arrester. The name
is not a very good one since it does not, even
when it works, arrest the lightning. It might
with more correctness be called a discharger or

diverter, because when it works at all, it diverts

the atmospheric electricity from the continuous

road through the bell magnets, and tempts it to

discharge from a series of points connected with

the line, to a corresponding series connected with

the ground wire ; or per contra, it affords a chance

for the electricity of the earth to discharge by the

return stroke to line, and thence to the distant

thunder cloud.

With the thinking person, even if he has had
no experience, the question naturally arises, how
can the lightning discharge, if it be electricity,

get to the ground wire, since the latter is not in

contact with the line, and why should it not con-

tinue through the bell coils ? Simply this, and
the said thinker will presently, if he keeps on
thinking, arrive at the same idea himself, the

kind of electricity which exhibits itself as light-

ning, has an electromotive force equal to a great

many hundred thousand cells of battery, and
shows it by jumping two or three miles through

the air in such a spark as the celebrated induc-

tion coil of Mr. Spottiswoode in its most sanguine

moments can never hope to give. It therefore

finds no difficulty in jumping the small fraction

of an inch presented by the distance between the

lightning arrester points, and as a general thing

will take that way, because it is a much shorter

way to the earth, than the route through several

hundred feet of insulated wire. The currents

used in signaling and telephony, on the contrary

are of comparatively low e. m. f., and have not

much jumping power. They are consequently

restricted to the longer but easier way through

the coils.

The duty of the inspector with respect to

lightning arresters, is as follows: In case of the

form in which two sets of points, or points and

plate, oppose one another, he must see that the

points are screwed up as close as possible with-

out actual contact so as to make the path to the .

earth as easy as possible. In case of that form
of arrester in which two plates are separated by
paraffined paper, he must see that the paper is

thin but perfect. After a thunder storm, if

trouble is reported, the lightning arrester in

either case should be looked to at once ; as when
the plate form becomes operative, it does so by
the action of the lightning in perforating the
paper, to reach the ground plate, in which case
a new piece of paper must of course be pro-
vided. When a piece of paraffined paper is so
perforated, the edges of the hole made are usu-
ally carbonized, and a conducting film is thus
made between the line and ground plates. In
the other form the points sometimes are fused
by the discharge. At every inspection it should
be ascertained that the connection of the plate

with the ground wire is a good one, and that the

lightning arrester ground wire itself is large

enough, and sufficiently well connected to the

earth, at the waterpipe, gas pipe or elsewhere,

to insure the lightning an easy route to the

grave ; a waterpipe being in all cases to be pre-

ferred.

So much for lightning—a word now for the

electric light currents which by crosses are liable

to burn out telephone apparatus. Lightning
arresters as at present applied to bells provide
no guard against such currents. Various
devices have been invented to counteract trouble

arising from these currents, some of which ope-
rate by a coarsely wound magnet to open the cir-

cuit ; others in the same way ground the circuit

;

others again, also utilizing an electro magnet,
merely shunt the office instruments, allowing the
heating current to pass on to the next station.

Another and radically different plan is to include

a fusible link of some metal in the circuit on the

line side of the instrument, or in a way station

on both sides, so that if a dangerous current

arrives, it will melt the link before it heats the

apparatus to a dangerous point. This latter

form, while possibly better adapted for use in

central offices, does not appear to me to be as

well suited for a subscriber's station as is an elec-

tro-magnetic tripping device to open the circuit;

and the electro-magnet need not necessarily con-

stitute an obstacle to conversation, as it may be
placed just outside of the bell magnet, and
arranged to be cut out, when the telephone is

removed from the switch support. Any one
making an examination of this device should, if

the said device be electro-magnetic, be careful to

see that the contacts are clean, and the binding
screws tight ; and if the metal foil fusible pro-

tectors be employed, it is also essential to look

well to the contacts, and to closely examine the

foil, for it usually has a very deceiving surface

and looks all right, while it really has no con-

ductivitj' at all. These protectors should be
rejected if they show the slightest flaw.

(
To be continued.')

Answers to Electrical Problems.
To the Editor oi Western Electbicia^.

In continuance of the answers to the electrical

problems propounded in number 4 of the West-
ern Electrician :

Problem 2 represents a line with ground con-

nections at both ends, three condensers in series,

a battery of 100 volts, and a rheostat of 100 ohms
between the battery and first condenser.

Queries : i. Will inserting the resistance in

this position reduce the potential of the charge

when the condenser is fully charged ? 2. Or will

the potential be the same as if the resistance had

not been there ?

Answers: i. The potential is represented posi-

tively by the energy stored up on the battery side

of the condenser or condensers, and negatively

by the energy repelled by induction from the

ground side. The element of time is not taken

into account. Hence, while the condensers would

charge more slowly with the interposed resist-

ance present, its insertion can not reduce the

.

amount of potential; and hence : 2. The poten-

tial will be the same as if the resistance had not

been there.

Problem 3 represents a line with connections

similar to the last, a battery of the same capac-

ity, two condensers of one farad each, and a 100

ohm rheostat placed between them. It is as-

sumed by the author of the problems, that the

potential on the battery side of the first condenser
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is +100, and on the ground side of the second

condenser — 100, since the e. m. f. of the battery

is loo volts ; that there is no current through the

condensers, but that there is a current on the

line between them through the rheostat.

Queries : i. Is the rate of flow between the

condensers governed by the difference of poten-

tial (+100, —100= 200) or by the e. m. f. of the

battery, 100 ? In the former case the author

assumes that it is two amperes ; and in the latter

one ampere. 2. Is the current driven by electric

attraction and repulsion at the condensers, or

does it flow in consequence of the difference of

potential between the positive side of the first

and the negative side of the second, as in

ordinary circuits ? 3. Has the current the e, m. f.

of the battery, or that due to the difference of

potential in the condensers ? i. e., is it a 100 volt

or a 200 volt current ?

Answers : i. The potential on the negative

side of the first condenser is exactly equal to

that on the positive or battery side, and is con-

sequently 100 volts, this produces a current

through the 100 ohms resistance of the rheostat

to the second condenser, which must therefore

equal one ampere. 2 and 3. The voltage can

not by any arrangement of the condensers be

made to rise higher than its source, the gen-

erator, as otherwise the reaction would produce

a counter current.

Problem 4 represents a similar line and bat-

tery ; four condensers of one farad each, and
four rheostats of 100 ohms each, one between
each two condensers, and one between the last

condenser and ground.
Queries : i. Is the rate of flow one ampere

or two amperes ? 2. Does the battery over-

come the total resistance of 400 ohms ? 3.

Or does it simply charge the first con-

denser; the current then overcoming the 100

ohms by virtue of the difference of potential

thereby established, thus charging the second

condenser, which sends a current through the

next 100 ohms, and so on, repeating this action

through the series. 4. If the resistance between
the first and second condensers was made 200

ohms, would the rate of flow through the series

be governed by :

Difference of potential

rr^-u
—

rrr-- r-
— =^^?r= i ampere? Or,

Highest R many section. -"" '^

fou=l ampere .'

Answers : i. The current must flow through

the whole line if it flows at all, and hence must
encounter the whole resistance, 400 ohms ; as

the negative potential at the ground side of the

condenser must e-xactly equal the positive at the

TOO volts

400 ohms
and 3. The battery is the only source of e. m. f,

and hence must overcome the total resistance. A
condenser while acquiring positive potential on
the battery side is acquiring negative potential on
the ground side up to the full measure of its

capacity, a gradual process, electricity being
repelled to earth at the ground side as it accumu-
lates on the battery side. 4. If the first resist-

ance were increased to 200 ohms it would simply

add 100 ohms to the total resistance, and the

100 volts
formula would be r— =i ampere. Zeta.

500 ohms = "^

Electric Street Railways Indorsed.

A copy of the appended letter, dated at Eliza-

beth, N. J., was sent by N. C. J. English, chair-

man of the committee noted, to the mayors of

Scranton, Pa., Montgomery, Ala., and Lima, O.

" A street railway, using the Van Depoele sys-

tem of electric motors, has applied to our city

council for permission to use the public streets

for running passenger cars. The application has

been referred to a committee of the common
council for investigation, with directions to

report. We are informed that the Van Depoele
system is in use in your city. Will you, there-

fore, kindly give us answers to the following

inquiries ?

" First—Is the electric system of running
street cars as used in your city generally approved
by, or is it objectionable to the citizens ?

" Secondly—How does this system of running
street cars compare with horse power in speed
and the comfort and general accommodation to

the public ? .. _

" Thirdly—Does the electric system of poles

and wires work any injury to the property

owners along the route ?

" Fourthly—Is it considered any more dan-

gerous to the public travel along the street than

the horse car system, or as much so ?

" Fifthly—What is your opinion, if you will be

so kind as to give it, as to the desirability of sub-

stituting electric power for horse power for pro-

pelling street cars ?

IMayor Ezra H. Ripple, of Scranton, replied :

" First—The electric system of running street

cars is very generally approved by our citizens.

" Secondly—In comparison with horse cars as

to speed, comfort and general accommodation to

the public, it is capable of more than double the

speed ; it can not be excelled for comfort and
furnishes every accommodation that can be
desired.

"Thirdly—I have not heard of any injury to

property owners along the streets by the poles

and wires beyond killing a few trees, but very
few, and there is a question whether this was due
to the wires of the railway or to the electric light

wires.

" Fourthly— It is not considered any more dan-
gerous to the public travel along the streets than
the horse car system, if kept within the same rate

of speed that horse cars run. At first horses

were a little afraid of it, but are rapidly becom-
ing used to it, and very few show any fear now.

' Fifthly—In my opinion there would be every
advantage gained in substituting electric power
for horse power."
W. S. Reese, mayor of Montgomery, Ala.,

replied :

"First—The electric system of running street

cars is generally approved by our citizens.

"Secondly—The speed is considerably greater

than by horse power, and the comfort and accom-
modation are satisfactory to the public.

" Thirdly—The poles and wires have worked
no injury to property owners along the line.

"Fourthly—Thus far the danger has not
proven greater than by horse power.

" Fifthly—I regard electricity, as a motive
power, more desirable than horse power, at least

so far as my limited experience extends ; but I

can not say if it will work well during the winter
in a climate subject to much snow and ice."

Mayor William McComb, Jr., of Lima, O.,

wrote in reply :

" First—It is generally approved by our citi-

zens.
" Secondly—It is far superior to horse power.
" Thirdly—The poles and wires work no

injury to property owners along the route.
" Fourthly—I do not think it as dangerous as

the horse car system.
" Fifthly—I think, and almost every person

who sees it in operation thinks, that it is the

finest system now in operation anywhere. Our
people here are highly pleased, and I am sure

your folks will be when they see it in operation."

Magnetism in Time-pieces.

E. Sordet, director of the horological school of

Geneva, Switzerland, writes to a jewelers journal:

Watches are magnetized in hundreds of ways
of which no man knows ; approaching a dynamo
or a small magnet of any form, such as a horse-
shoe magnet, or magnets in the telephone receiv-

ers or transmitters are all fatal to watches.

Electric motors, such as used on street railways,

are particularly destructive to time-pieces, and
the general introduction of electric motors in

large cities must be followed by the adoption of

non-magnetic watches. Putting a magnetized
knife in the pocket alongside of a watch is fatal,

and handling the balance spring or parts of the
escapement svith a pair of magnetized tweezers
produces magnetism to such an extent as to des-

troy the accurate rate of the watch. Ladies'

steel corset-springs become magnetized and ruin

their watches, and severe electrical storms mag-
netize the hair-springs and destroy numbers of

watches.

If the balance and hair-spring of a watch are
non-magnetic, I have found that saturating the
watch with magnetism has no deleterious effect.

Again, if the escapement as well as balance
and spring is made of non-magnetic metals, the
watch may be placed on the poles of the most
powerful dynamo without stoj:)ping it or produc-

ing any evil effect. With a steel escapement and
non-magnetic balance and spring, placing the

watch between the poles of very strong magnets
so that the magnetic current passes directly though
the escapement causes the watch to stop, but by
moving the watch so that the escapement is not

in the direct current, the watch immediately re-

sumes its rate.

My experiments with the Paillard non-mag-
netic watch have proved conclusively that it

overcomes all the difficulties arising from magnet-
ism in watches.

Paris & Scott's Continuous Current
Transformer.

The continuous current transformer of Paris &
Scott, at the Newcastle exhibition, is now em-
ployed in lighting the model dwelling, and re-

ceives the current from the engine room through
900 yards of number 12 copper wire. As the
number of lamps in the villa is considerably be-
low the capacity of the transformer, 64 lamps,
besides some resistance, have been also placed in

the circuit. The transformer is a two-pole ma-
chine, and two sets of coils are wound on the
armature, the commutator for the primary coils

being at one end of the shaft, that for the sec-

ondary at the other end. The primary coils con-
tain four times as many turns of wire as the sec-

ondary, but of rather less than one-quarter of the
sectional area, so that the resistance of the pri-

mary wire is twenty times that of the secondary,
and under normal conditions of working nearly
the same amount of energy is absorbed in each.
The field magnet coils form a shunt to the sec-

ondary circuit, and the primar)' current is not
employed in exciting the field. This causes the
machine to hesitate before starting, and some-
times to start in the wrong direction. To obvi-
ate this, Paris & Scott propose to place a few
turns of the primary wire upon the field magnets.
This will secure prompt starting in the proper
direction, but will not sensibly interfere with the
behavior of the machine when fairly at work.
The two sets of brushes for the primary and sec-
ondary currents respectively being independent,
they may be set at any angle. Suppose the pri-

mary brushes to be set so as to make the machine
run at the best advantage as a motor, then it is

clear that if the secondary brushes were turned
so as to be at right angles to the primary
brushes, a big current might be sent through the
secondary coils and the field magnet coils, also

excited from some external source, without offer-

ing any resistance to the rotation of the arma-
ture, and without any e. m. f. being produced by
the rotation between the brushes of the second-
ary coil. Without going so far as this we may
turn the secondary brushes into such a position

that with a small resistance in the secondary cir-

cuit, the e. m. f. in that circuit may be small, but
the current very large—in fact, much more than
four times the current in the primary coils—and
yet the primary current may be quite capable of

driving the machine at a high speed. Of course
the product of the primary current and the e. m.
f. between primary terminals—that is, the watts
iH—must exceed the product of the secondary
current and the e. m. f. between its terminals, or

the watts <7«/, by an amount equivalent to the
heat generated in both the armature coils and in

the field magnet, and the work required to over-

come the mechanical resistance to the motion
;

but this is quite consistent with the current in the

secondary circuit very much exceeding four

times that in the primary, provided the e. m. f.

be correspondingly reduced. In a test of the

efficiency of the machine which has just been
made the current in the secondary circuit was
exactly four times that in the primary, the one
being 42 amperes, the other 10.5 amperes. A
voltmeter was employed having a resistance of

2,336 ohms. This was connected directly to the

secondary circuit, and registered 74 volts. To
the primary circuit it was connected through a

resistance of 7,008 ohms, so that the same indica-

tion of the voltmeter corresponded to four times

as many volts. This enabled the two readings
to be taken in nearly the same part of the scale,

and any error in the instrument was made of

little importance. The voltmeter thus arranged
registered 86 volts, corresponding to an actual

e. m. f. of 344 volts. This represents a coM>/ier-

nW efficiency of S6 per cent., the ampere meter

-J&l
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employed in measuring the secondan" current
being inserted in the external circuit so as not to

measure the exciting current of the field mag-
nets. By exerting considerable pressure on the
brushes by hand the mechanical friction was very
much increased, and the primary current was in-

creased by an ampere, while the secondary cur-
rent showed no change.

It will probably be very easy to control the
brushes of the primary or secondary circuit au-
tomatically so as to keep the e. m. f. in the sec-

ondary circuit constant, whatever variations may
take place in the e. m. f. of the primary. By
sliifting the primary brushes it was found pos-
sible to raise the e. m. f. of the secondary circuit

until it was exactly one-quarter of that of the
primary. When the e. m. f. of the secondary
circuit was then raised, the whole output of the
machine was necessarily increased, as no change
was made in the number of lamps ; but this w-as

effected at the expense of efficiency, for the cur-
rent in the primary circuit was increased in a
greater ratio. In fact, when the e. m. f. of the
secondary was thus raised to a maximum a con-
siderable amount of sparking took place at the
primary brushes, and the best position of the
brushes to avoid sparking was found to be that
which made the current in the secondary just
four times that in the primary, so that there was
just the same number of amperes turns in each
circuit. In one experiment when the speed of
the engine had been reduced so that the e. m. f.

of the primary was only 304 volts the brushes
were set back until the e. m. f. in the secondary
circuit was 76 volts. The current in the sec-
ondary was then 3S amperes, that in the primary
12^ amperes, showing an efficiency of only 78
per cent., instead of 86 per cent, as above.
When the brushes were placed so that the e. m. f.

in the secondary was 63, and that in the primary
272 volts, the currents were respectively 38 and
10.25 amperes, showing an efficiency of nearly
86 per cent. The highest efficiency obtained
in any expt-riin=nt was 87^ per cent., when the
currents were respectively 42 and 10.5 amperes,
giving the same number of ampere turns in each
circuit, and the volts were respectively 70 and
320 ; bat this figure is probably a little in ex-
cess.

The high tension or primary coils on the
armature have a resistance of 1.45 ohms, the low
tension coils about .07 ohm. The field-magnet
coils forming a shunt to the secondary circuit
have a resistance of 49.2 ohms. If we take the
case mentioned above, where the currents were
respectively 42 and 10.5 amperes and the e. m. f.

74 and 344 volts, we have:

Watts absorbed in primary.. _ -3,612
Watts obtained in secondary 3,ioS
Watts wasted in heating primary coils 160
Watts absorbed in field magnet coil5__ ill
Watts absorbed in lieating secondary armature coils. 132

Leaving a deficiency of only no watts for
driving the machine. There is thus a loss of 4.4
per cent, in the primary armature coils, 3 per
cent, in the field magnet coils, and 3.66 percent,
in the secondary armature coils, while rather less

than 3 per cent, of the energy received is em-
ployed in doing the mechanical work of driving
the armature against friction. The current in
the secondary armature coils is of course that
in the outer circuit, together with the exciting
current. It is clear, from the above figures,
that there is practically no loss by Foucault
currents.

It was found that when the secondary brushes
were turned through a considerable angle a
great amount of sparking was produced, so that
measurements have not yet been made with the
primary brushes in their best position to drive
the machine as a motor, and the secondary brushes
turned through an angle so as to considerably
reduce the e. m. f. on the secondary current.

—

Loiido7i Electrician.

CORRESPONDENCE.

Dry Pile.

Shelford Bidwell, says Electridte'has constructed
avoltaic element in which the electrolyte is perox-
ide of lead. The plates are of lead and sodium,
between which is placed the peroxide of lead,
carefully dried. A current, comparatively strong,
passes from the sodium to the. lead.

New York Notes.

November 12.—As the members of the Amer-
ican Institute of Electrical Engineers and the
New York Electrical society reached the exhibi-
tion hall last Wednesday, Nov. 9th, to attend the
joint nieeting called for that evening, they were
met with the startling news that a shocking acci-
dent had just occurred which had resulted in the
instant death of one of their associates. The
cards of invitation which were sent to members
and their friends stated that the tickets of admis-
sion would admit at any hour prior to the meet-
ing, so that members might also inspect the
electrical exhibition then in progress. It was in

taking advantage of this invitation that Sidney
F. Shelbourne met his awful death. He arrived
at the institute building shortly after the opening
of the doors at 7 p. m. and went immediately to
that department known as Machinery hall, where
he obtained permission to enter an inclosure in

which a Ball and a Trenton engine were in

operation in connection with dynamos supplying
arc and incandescent lights, Robert Ashton being
the engineer in charge. While passing the fly

wheel of the Trenton engine, a wheel 80 inches
in diameter and making at the time about 200
revolutions a minute, he fell against it, was
dragged under it and then thrown up against a
beam overhead, his mangled body falling upon
the cylinder of the Ball engine. ^Ir. Shelbourne
was lame, his right leg being shorter than the
other, necessitating the use of an iron lift under
the foot, and, as he fell to the right, it is supposed
that the iron foot slipped and he was thus
caught by the wheel. Fortunately at that early
hour but few visitors had arrived and none saw
the horrible sight. The remains were immedi-
ately cared for and all traces of the accident oblit-

erated. Mr. Shelbourne was 51 years of age
and was unmarried. He was a graduate of Yale
college and by profession a lawyer, but he was
widely known as an electrician, his name fre-

quently appearing before the public in connec-
tion with the affairs of the New York Electric
Lines Co., of which he was president. During
the last few years of his life he gave his attention

especially to underground cable matters, in

which field he made a number of valuable inven-
tions, and at the time of his death he was in liti-

gation about the rights of his company to tear

up the streets of New York for the purpose of

laying electric wires. He was a regular attend-

ant at the meetings of the American Institute,

and will be sadly inissed.

The Edgerton Electric Motor Co. of Philadel-

phia expect to open an office in New York soon.

They are meeting with great success in the sale

of their slow speed motors, and promise to put
upon the market soon a new and improved elec-

tric fan.

The special committee appointed by the

assembly last winter to investigate the standing,

methods, charges and expenses of the telephone
companies of the State, began their work in New
York City on the morning of the loth at 2 1 Cort-

landt street. The testimony of officers of the

Staten Island, Westchester and New Ytrk and
Pennsylvania telephone companies has been taken

and recorded, and the work will be continued
next week, when the affairs of the Metropolitan

Telephone company will be looked into. The Sta-

ten Island company has 272 subscribers, at rates

varying from $60 to |i2o. The capital stock is

$125,000, $45,000 of which was paid to the Metro-
politan company for franchise. Treasurer Clark

said that the percentage of earnings on the cost of

the plant for the 16 months ending in 1884 was

4.57; for 1885, 4.S7, and for 1886, 5.14. The
Westchester Telephone company also held a

a franchise from the Metropolitan Telephone
company for which they paid $100,000. They
have 1,006 subscribers at rates varying from $66
to $100. The gross earnings to July last were

$184,290.70, expenses, $133,123.18, net earn-

ings $51,167.52, on which dividends of $6,000

each have been declared, one in 1883 and the

other in 1886. The average net earnings a year

were 3.4 per cent, on the capital. The testimony

reported as follows is particularly interesting,

because this investigation is really aimed at the

American Bell Telephone company, and Mr.

Storke is one of the most prominent telephone
officers in the country :

" Chairman Ainsworth took up the question of
royalties, and asked the witness, H. L. Storke, to

give his opinion upon the royalties paid by the
various companies in which Mr. Storke was an
officer to the Bell Telephone company ; also as
to the stock which these companies were com-
pelled to issue for their franchises.

"Mr. Storke— I know that it is too heavy a bur-
den on the business of the local companies. We
can't afford to pay it.

" As to the relative merits of the flat rates and
the toll system of charges, Mr. Storke thought
the toll S3-stem the only absolutely fair and equit-
able one. All other charges were arbitrary
The toll system would increase the price to large
users and diminish it for small ones. It would
also add to the income of the company. The
system would not be practicable in the West-
chester district, however, without an installation

rate to cover the cost of the telephone.
"Mr. Storke made this interesting observation :

T think from 25 to 33 per cent, of our business
is dead-head.'

"Q.— How so ? A.—Why, for instance, every
grocer's customers use his 'phone. They take
it as a matter of course, and the grocer dare
not refuse.'

"Mr. Storke's attention was ne.xt called to the
dates of the expiration of some of the Bell Tel-
ephone company's patents. He believed that
the precise time was March, 1893.

"Q.—What, after that date, do you think will

be the future of the telephone business ? A.—
I believe there will be a surprising development
and when it comes it will compel us to expend a
large amount of money to meet the increase in
business. The patent on the receiver only then
expires.

"Q.—Does not the Bell company own several
hundred patents ? A.—I believe so.

"Q.—So the same service could not be ren-
dered in 1893 as now ? A.—No. But a service
could be rendered which we can not give now.
We could then do more business at less rates.

"Q.^—Would any change be effected in the
amount of stock you have given for your fran-
chise ? A.—No. The only change to come to
us would be in taking off royalty charges.

"Q.—What per cent, in royalties have you
already paid ? A.—I can't tell exactly—more
than our net earnings, though.

"Q.—Is there anything in your contract pro-
viding for a diminution of royalty at a certain
time ? A.—No.

"Q.—The contract is a perpetual one ? A.

—

Yes. But there would be an equity there to
control the matter.

"Mr. Saxon broke in here with the calm re-

mark : 'There may be an equity, but I think
the contract would control.'

"
A.

From Germany.

Berlin, Germany, Nov. i.—The electric light

installation in the Royal opera house has been
finished. There are 3,870 incandescent lamps,
of from 16 to 50 candle power, and 3 arc lamps,
with a total of 90,400 candle power. Of this,

56,268 candle power is used on the stage. In
the first entrance is the apparatus for regulating
the strength of the light on the stage and in the
auditorium. In order to get light effects of
different colors the bunch lights, ground rows,
foot and border lights are provided with three
sets of lamps, namely, of clear, green and red
glass. The lamps of the same color are com-
bined in one circuit. By moving a switch either

the clear glass, green, or red lights can be con-
nected with the regulating device mentioned
above. There is no need of gas anywhere. In
the dressing rooms even the water and the irons

used by the tonsorial artists are heated by elec-

tricity. The current is generated at the central

station, 44 Markgrafenstrasse, and conducted
to the theater by means of eight cables of a total

cross-section of 4,800 square millimeters, equal to

about 90 number o wires, B. and S. gauge. The
Aron meter is used for registering the amount of

electrical energy.

The city council decided September 29th
to light the handsomest street of Berlin, Unter
den Linden, by electricity. On the 20th of

Septetriber, 1826, gas for the first time illu-
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minated this street in place of oil. Tlie Berlin

newspapers at that time spoke in ecstasy

of the "new, brilliant light which made -the

Linden brighter than daylight " Maybe sixty

years hence our grandchildren will smile at our

present "brilliant illumination." The Linden

will be illuminated with 104 arc lamps from the

Branderburger Thor to Spandauer street, a dis-

tance of little over a mile. Sixteen lamps will

be hung over the center roadway
; 42 lamps on

each side of the street and 4 lamps over the

Kaiser Wilhelm bridge. The lamps will be about

2S feet above the level of the street. Only 44
lamps will burn after midnight till sunrise. The
cost for lamps, wiring and candelabra is esti-

mated at $20,500, the running expenses per year

$25,000. The price per lamp hour is fixed at 9

cents. -B.

Indianapolis Items.

Indianapolis, Nov. 12.—The police commis-

sioners have decided to establish a patrol box

system here and to that end have advertised for

bids for building and putting the boxes in place.

The boxes are to be of octagon shape and each

supplied with a telephone connected wilh the

police station.

At a meeting held this evening it was found

that over §410,000 of the $500,000 needed by the

Consumer's Gas Trust company to begin opera-

tions had been subscribed. Additional canvassers

announced their willingness to take hold, and it

is the intention to hustle things the coming week
to secure the necessary amount. The present in-

dications are that there will be some lively compe-
tition in natural gas business. The Indianapolis

company have signified their intention to come in

and do business under ordinance rates ; they with

the Capital City company, Broad Ripple company,
and Consumer's Trust, which is bound to succeed,

will make fuel plenty and cheap. The Indian-

apolis company, whose wells are at Noblesville,

twenty miles north, have already begun to lay

their mains, and to-day contracted for building a

telephone line along the route of their mains

with the intention of putting in a station at each

valve. The idea is to have watchmen patrol the

line, when completed, and report by telephone to

the wells and main office in this city whenever a

break or leak is discovered.

The telephone company last week put up two
eighty feet poles on Illinois street, where their

lines cross the Union railway tracks, to clear the

new train sheds.

George W. Bender, who commenced as a tele-

graph operator, on the Cincinnati, Indianapolis,

St. Louis & Chicago railroad some sixteen years

ago, has just been appointed general superintend-

ent of the road. He held the position of super-

intendent of telegraph for some time, and during

the past two years has been superintendent of the

Indianapolis, Decatur & Springfield railroad, in

which position he has been succeeded by L. A.

Boyd, formerly superintendent of telegraph on
the same road. M.

Milvi/aukee Mention.

Milwaukee, Wis., Nov. 12.—Last night E. P.

Allis & Co. started their new Edison plant. The
capacity of the plant is 750 lights ; in the new
offices there are 500 lights, in the pattern shop
180 lights and in the engine room 70 lights.

They also have in use a 50-arc light American
plant. The company expects to put in another

750 light Edison plant. Jacob Cloos is the

electrician.

The Northwestern Insurance company building

has about r,2oo incandescent lights burning The
.plant consists of three Edison dynamos, the two
larger of which are run by a Corliss engine with

friction clutch pulleys, and the smaller b)' an in-

dependent Arniington & Sims engine.

At the insane asylum there are two small Edi-
son dynamos with a capacity of about 450 lights.

There is considerable wiring being done in

Milwaukee on the Edison three-wire sj-stem.

L. A. Carr, formerly with the Edison company,
is going to Jamestown, D.T., next week to install

a Brush arc and Edison incandescent plant. He
will be accompanied by Harry Stuckey.

An electric railway of the Van Depoele system,

six miles in length running between the city and
the insane asylum, is projected.

The Badger Electric Illuminating company is

now burning about 200 arc lights of the Thomson-
Houston system Their total capacity is probably

between 450 and 500 lights. They have all the

work they can do. The company has about

three miles of underground wire.

The exposition building contains three 20-light

Van Depoele machines which are run to their full

capacity; a 300-light Edison plant and a lo-light

United States arc dynamo.
The car works of the Chicago, Milwaukee

& St. Paul railroad at Merrill park are lighted by
500 Edison incandescent lights ; in the foundry

and car wheel works there is a lo-light United
States plant. C.

Detroit's Budget.

Detroit, Nov. 12.—The Telephone & Tele-

graph Construction company is making another

addition to its underground system, using 6,000

feet of water log. Into this conduit will be drawn

125, 75 and 50 conductor cables of the Standard

Underground company's pattern.

The Sturgis Electric Light company, capital

stock §12,000, was organiEed on the 8th inst.

The stockholders and directors are: H. L. An-
thony, E. T. Parker, H. A. Clapp, F. W. Wait,

W. C. Grobisher, F. B. Ainger. The company
will start out with six hundred lights and expect

to be in running order by December 1st.

The Marquette city council having quashed the

franchise of the Edison company on account of

failure to comply with the requirements of the

same ; new bids for the city lighting are in order.

The American Bell Telephone company has

began suit against the following, agents of

the Cushman Telephone company: Edmund Ely,

Davisburg ; Eugene L. Langworthy, Linden;
Albert 1'. Parish, Byron; Lawson E. Becker etn!,

Fenton; Albert W. Prescott, Holly. C.

THE ELECTRIC LIGHT.

Work on the Coffeyville, Kan., electric light

plant is rapidly progressing.

The franchise of the Monmouth, III., Illumina-

ting company is for twenty years. Work will be
pushed forward without delay.

Snyder & Tiernan, of Fort Scott, Kan., propose
to put in the Thomson-Houston electric light

system at Rich Hill, Mo.

The Trinidad, Colo., Electric Light company
has been organized with §25,000 capital.

The Edison company at St. Paul, Minn., is

putting in two two hundred horse power Root
boilers and otherwise increasing its capacity.

At present the company is furnishing 7,500
lights.

The poles and wires for the electric light plant

at El Dorado, Kan., are up and lights will be
burning shortly.

The plant at Council Grove, Kan., consists of

one forty horse power automatic engine ; one arc

dynamo of 38-arc light capacity ; twenty-four arc

lamps of 1,200 candle power each ; twenty star

incandescent lamps of 65 candle power each
;

four groups of incandescent lamps, of sixteen

candle power, live lamps to each group ; three

miles of number 6 underwriters wire. The water
works company will furnish the housing for ma-
chinery and power, and operate the plant under
contract with the city.

The Earned, Kan., Electric Light company are

preparing to put in another boiler of eighty horse

power, and a fifty light arc dynamo.

The electric light plant at Stockton, Kan., is to

be doubled in capacity.

Here is a specimen of the manner in which a

Kansas paper welcomes the electric light, the ref-

erence in the excerpt being to the plant at Lyons :

" The electric light company have leased a strip

of land in the city park, just north of the old Bed-
ford blacksmith shop, 80 feet front and 140 deep,
upon which to erect a building for their machin-
ery. The lease expires in twenty-one years.

The building for the dynamo is to be of wood,
substantial, and an ornament to that part of the
city, and the engine room to be of brick.

Everything will be built to stay. Hurrah for the
electric lights !

"

The palace of the emperor at Tokio, Japan, is

lighted by 3,000 Edison incandescent lights, and
there are three central stations in operation in the

city of Tokio. Outside of the imperial city there

are several isolated plants.

The new electric light plant at Racine, Wis., is

in operation.

THE ELECTRIC MOTOR.
The machinery in George G. Allen's foundry

in Nevada City is to be run by electricity for a

week or two, in order to give mining men an op-

portunity of being convinced that such power can
successfully be utilized as motive power, and at

one-half the cost of steam.

The Electric Light & Power company of

Washington, Kan., has been incorporated with a

capital of §r2,ooo. Besides furnishing light for

the city, it will furnish power for running the

machinery of factories that will soon be erected.

The street railroad company of St. Cloud,

Minn., contemplates putting in the Sprague sys-

tem to run their cars. The power in all proba-

bility will be water power.

An elevated road between St. Paul and Minne-
apolis, Minn., has been projected and a company
formed. It is the intention to propel the cars by
electricity.

The St. Catherines electric railway using the

VanDepoele system is to have its equipment in-

creased by four motors of fifteen horse power
each.

The Chattanooga c& Suburban street railway

company of Chattanooga, Tenn., is to run its cars

by the electric motor or the VanDepoele system.

Ten motors have been ordered.

It was announced that the Enos overhead elec-

tric road on the South Park Elevated road, run-

ning from South Park to St. Paul, Minn., would
be tested this week.

A contract has been made to put in an electric

plant for pumping in the Paradise Valley mine.

Wild Rose district, Nevada, says Mining and
Scientific Press. The company has water power
at the mill, but this power must be conveyed six

miles distant to the mine where the pump is to be
run. The pump is four hundred feet underground.
A 15 horse power dynamo will be used
to furnish the electricity, and a 10 horse power
motor will be used at the mine. Mr. Keith, the

electrical engineer, estimates that two horse power
will be lost in transmission in this distance, and
three horse power in conversion. There would
be no more loss in transmitting 40 horse power.

In this case there is very little power to be
carried. The expense of conductors is as much
as for the rest of the plant. There has been
some question as to the best method of gearing

down from the high speed of an electric motor
to the slow speed of a mining pump. Belts and
ordinary gearing do not well serve the purpose,

but worm gearing does. Since electricity has

come into vogue as a power there has been great

improvement made in worm gearing, as there

has also been in steam engines for driving

dynamos. It is now made on more scientific

principles than formerly, and experiments prove

that it is equally efficient with belts for trans-

mitting power, while much better adapted for

this special purpose.

The electric locomotives have now been in

regular use for about three months, running al-

ternately with the horse cars, and performing the

journey of four and a half miles in forty minutes,

says ///(//M/r/ffi, describing a visit of inspection of

the electric road of the Elieson company between
Stratford and Manor Park. The weight of the

locomotive is about 65^ tons, and that of- the

loaded tram car may be taken as 5 tons, making
a total rolling load of 11^ tons. The road is in

a fairly good condition and almost level. We
were informed by Mr. Elieson that he found the

traction — as measured by a dynamometer — to

vary over the whole line between 22 pounds and

26 pounds per ton. Taking 24 pounds as the

average, this would give 276 pounds of tractive

force required for the propulsion of a rolling load

of iij!/2 tons. Each locomotive, after having

made a double journey, is run into the .shed, and

the charge of its batteries is replenished from dy-

namos in an adjoining room. The charging
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plant consists of a portable engine worlcing, by
means of a countershaft, three dynamos, one a

Crompton machine for 200 volts and 100 amperes,

and two Phoenix dynamos each for 200 volts and

50 amperes. In the dynamo room there is a

switch board so arranged that any -of the ma-
chines can be used to charge any of the cars in

the shed, and the charging current is regulated

by varying the e. m. f. by me ns of rheostats

placed in the shunt circuit of each machine.

The charging of each locomotive lasts forty

minutes, and live minutes are allowed for run-

ning the locomotive in, coupling up, and running

it out again on to the line. We learn from a

record compiled by the company that during the

months of August and September the weekly

average of journeys per car drawn by their

Ifcomotives was about 130, and the daily

average of passengers carried per car varied be-

tween 685 and 87 2. The daily average of pas-

sengers carried by an ordinary tram car is given

as 475, showing that the electric cars were patron-

ized to an unusual extent, probably owing to the

novelty of the system. The time during which

the electric locomotives have been in use is of

course too short to determine accurately the all

important question as to the cost of electric trac-

tion ; but malting liberal allowance for interest on

the capital outlay, wages, fuel, oil, water, waste,

depreciation, and repairs, Mr. Eiieson estimates

the cost at 4j^d. per car mile.

THE TELEPHONE.
An ordinance has been passed by the city

council at St. Cloud, Minn., compelling all elec-

tric light, telegraph and telephone companies in

the city to use one set of poles.

A joke is told in the Omaha Bee of a Dallas

young man who overrated the powers of the tele-

phone. He had an engagement to take his sweet-

heart to a sociable, but happening to meet with an

accident on the way to her house, he went to a

near telephone to explain why he could not fill his

engagement. Going to the instrument he called

the inevitable—" Hello !
" " Hello again !

" came
in the softest accents. "Is that you, MissEula?"
"Yes." " Well, I've met with a serious accident

and can't come." " Oh, DeWitt ! what is it ?

Are you hurt much?" with pitying accents.

"No, not hurt at all; but " "Then why
can't you come, if you are not hurt ? What is the

matter ? Please tell me," with great anxiety and
curiosity. "Oh, it ain't much. I'll tell you some
of these days." " No, I want to know now; I'll

be mad if you don't tell me. What is it ? Tell

me right off." " Well, if you must know, I've

torn my best pants from the Rio Grande to Red
river. Just look here," and he raised his coat

and turned toward the telephone amid a roar of

laughter from the few who were gathered around.

He thought in his excitement that his inquisitive

friend could see through the telephone. They
haven't met since.

THE TELEGRAPH.
There will be a new telegraph line built from

Anderson to Igo, Cal , shortly.

Within twenty-four hours recently the ther-

mometer fell from summer weather to some de-

grees below zero centigrade in Silesia. A single

night's snowfall put an end to the telegraphic

communication. Wreaths, some inches deep,

hung from the poles and wires, and in many
places the wires were broken and poles overturned
by the fierce winds accompanying the snow. -

Announcement is made that the French cable

company has secured concessions for laying a

cable or a series of cables from Charleston to

Cuba, Hayti, Martinique and South America.
There is one cable between Florida and Havana,
controlled by the Western Union, which does a

good business — when it is not out of order. A
cable was once laid to AspinWall, but it has not
been working for a long time. -

M. Coulon, the director-general of posts and
telegraphs in France, has summoned a commis.
sion of the higher officers of the establishment to

consider among other matters the following ques-

tions : The employment of the system called

steno-telegraph, by which messages are transmit-
ted by stenographic signs ; the introduction of

multiplex telegraphy ; the use of the electric

light in telegraph offices.

The telegraph was introduced in Japan about
fifteen years ago, and now the islands are well

strung with wires and connected with each other

by cables. The operators are wholly native born
and in order to keep up the supply and meet the

wants of the future, a school has been established

for the instructions of operators, not only in the

manipulation of the instruments, but also in the

line of education in branches of study that would
be the equivalent of those pursued in the typical

high school of America.

A dispatch from Montreal says that the West-
ern Union company is greatly dissatisfied with

the earnings of the Great Northwestern company,
composed of the Dominion and Montreal com-
panies, to both of which it guarantees a dividend

of 8 per cent, since the Canadian Pacific company
has been in the field, and is anxious to terminate

as speedily as possible its agreement with the

former company and enter into a working part-

nership with the Canadian Pacific, dividing the

profits equally. If this were carried out it would
leave the great Northwestern company with the

Montreal and Dominion franchises on its hands,

and all hopes of a profitable business gone. The
Canadian Pacific lines do not tap all the impor-

tant centers that the older corporation touches,

but it is in contemplation to extend the lines as

quickly as possible so as to compete with the

Western Union in every way possible.

Charles Moore, a telegraph operator employed

at Huntington in the train dispatcher's office of

the Chicago.& .\tlantic railway, at the time the

terrible wreck occurred at Kouts, has become
insane. Moore resigned his position several days

ago. He said his heart failed him every time he

entered the office, and recalled the scenes enacted

therein while the officials were receiving news of

the killing and cremation of their passengers.

On the day following the wreck, Moore states

that a number of officials of the road met in the

dispatcher's office at Huntington. They, with

telegraph operators and train-men, wept in each

other's arms as the horrible news came in. The
chief dispatcher sickened of reporting each hour

additional deaths and horrors and called Moore

to the key. The young man stated the above

facts before he became insane.

The opinion of the supreme court in the case

of the Great Western Telegraph company
against Gray, given at Springfield Nov. 9th, says

a press dispatch, is a very important one in the

interest of the creditors of the company and as

affecting the 2,000 stockholders. The decision

reverses the judgment of the appellate court of

the second district and the circuit court of Lake

county. It decides that the assessment of the

circuit court of Cook county in Terwilliger

against the Great Western Telegraph company,

made in July, 1886, upon the stockholders for 35

per cent, is valid and binding, and gives a good

cause of action ;
that the contract of subscrip-

tion makes the stockholder liable to pay the par

value of the shares subscribed for ;
that the stat-

ute of limitations is no defense to an action on

the assessment ; that in the chancery case of

Terwilliger vs. the Great Western Telegraph

company th.e power of the circuit court to make

the assessment was not affected by the fact that

the stockholders in person were not before the

court when the assessment was made ;
that it

was sufficient that the corporation was then

before the court ; and further, that the law of

1872 concerning corporations has no effect upon

this corporation, or any proceedings relating to

it. It also decides that the opinions of the

court in the cases of Chandler vs. Brown, 77 111.,

333, and Lamar Insurance company vs. Gulick,

102 III, 41, are not authority in any cases except

when the proceedings are under the twenty-fifth

section of the corporation act of 1872. In this

case against Gray, the defendant had paid 40 per

cent, of the par value of his subscription, and

claimed that such payment discharged his liabil-

ity, but the court holds him liable for the other

60 'per cent., if necessary to pay the debts of the

company. The decision covers all the points

ever supposed to have been available as defenses.

Miscellaneous Notes.

The city council of Merrill, Wis., has taken

the preliminary steps looking to the organiza

tion of a fire department.

Paradoxical as it may seem, the latest thing

for which dynamite has been employed is not the

blowing up of buildings, but on the contrary, the

laying of their foundations. This new develop-

ment is due to j\l. Bonnetond, a French engineer.

When a foundation has to be laid in wet ground,

he bores a hole from ten to twelve feet deep and

an inch and a half wide. Into this hole he passes

a string of dynamite cartridges, which are then

exploded. Not only is a cavity of a yard wide

produced by the explosion, but the expansive

force of the dynamite drives the water out far

beyond the sides of this cavity, and it does not

return again for more than half an hour. In the

meantime the workmen clear the cavity and in-

troduce quickly-setting concrete, so that when
the water returns again it can not injure the

foundation. The method has been put into

practice during the building of an enceinte at

Lyons, and a rapid rate of working is said to

have been attained thereby.

A fire department has been organized at Co-

runna, Mich.

During the month of October $73,332.31 was
paid out of the fire department fund of Chicago.

The oil lamps used on railway passenger

trains in France, writes a tourist, are removable,

and are made to a standard size. There is an

opening in the roof to receive them, and before

a train starts on its trip a man will be seen walk-

ing along the roofs, taking out the lamps, passing

them down to a man on the platform, and replac-

ing them by others that are filled. They are also

lighted and manipulated from the roof, and
though they may leak and smoke the passengers

can do nothing with them. It therefore fre-

quently happens that a lamp will leak until the

glass beneath the burner is covered with oil, and
the flame will be smoking until the light of the

car becomes so dim that the passengers can
scarcely distinguish each other.

At a recent meeting of the Kansas City coun-
cil, an ordinance was introduced to grant L. H.
Holmes a franchise to erect wires along certain

streets and alleys, to be used in running electrical

clocks and other timepieces operated by elec-

tricity. Mr. Holmes explained the scheme as

follows :
" It is intended to have a central station

at 718 Main street. At our central station we
have a regulator, which will be very accurate, it

being compared daily with signals which come
daily from the observatory at Glasgow, Mo. A
dial is furnished to each customer. This dial is

a regular clock front, but instead of clock-works

the space is occupied by a magnet. By asimple
system of electrical circuits any number of dials

are connected with this regulator, and with the

batteries at the central station, which furnishes the

motive power. All these connections will be

made with carefully insulated copper wire, with

house top circuits, so no poles will be used.

These clocks, or dials, will be furnished to the

customers at a certain rental. The system which
works the clocks is that on the sixtieth second of

each minute the regulator closes the circuit with

the batteries, causing the pointers on each one of

the dials to advance one minute."

Prof. P. G. Tait, of Edinburgh, succeeded,

some years ago, in locating a fragment of iron

in the hand of a person by means of a magnetic

needle lightly suspended, and more recently

W. Preece has performed an experiment of a sim-

ilar nature. The daughter of Mr. Preece had
thrust a needle into her hand by accident. The
needle was broken into three pieces, two of

which they had been able to extract, while it

was impossible to find the third. The induction

balance of Professor Hughes indicated its pres-

ence properl}', but without giving the position.

Mr. Preece having strongly magnetized a very

fine needle, suspended it with a light iron by
means of a buckle inclosed in paper, and a single

fiber of silk. On approaching the injured hand,

the deviations of the needle indicated always the

same place, which was marked with ink ; an in-

cision in this place discovered the third piece,

about four mm. long, which was easily extracted.
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Tohnnv Norton well-known years ago as the

"electric boy" of Bunnell museiira fame has un-

folded the secret of his success, says he: "That
was one of the best ' fakes ' of the time, and
there was lots of money in it, too. When I

was on exhibition I was inclosed in an oblong

stall about seven or eight feet long, the front of

which was like a narrow counter. Opposite the

counter was a rail which only allowed the visitors

to pass in single file. A long strip of cocoa mat-

ting served as a carpet for the pas.sageway, and

also as a cover for a sheet of zinc which exten-

ded beneath it, running the length of the stall.

My box was similarly invested with zinc and mat-

ting. Attached to the sheets of metal, but hid-

den from view, were the two poles of a galvanic

battery, one under my feet and the other in the

passage. Now any one passing over the zinc

and touching me, behind the counter, completed

the circuit and received a shock. So did I. The
matting, of course, had to be kept damp, water

being the conductor. It was surprising what in-

telligent people were duped by this trick. Why,
I was kept shaking hands and being fingered

from i)iorning until night. Many's the $2 note

I received from doctors and others for a couple

of drops of ray blood for analysis. In fact ray

arms were covered with scars made by scientific

dupes boring for ray electric gore. One evening

three or four young students came in to unmask
me. One of them made a wager that he would
electrify the audience the same v/ay if he was
in the box. I immediately invited him in and he

accepted the challenge. I then retired, but be-

fore doing so I pressed a hidden button that cut

off ray wire. He, of course, failed, and ignomi-

niously retreated after being guyed unmercifully

by those present. This proved me genuine to

the satisfaction of every one in that town and I

became famous. There was lots of fun in the

business, but I had to give it up as the constant

strain caused by the battery was too much for

me."

J. E. White of Syracuse, N. Y. has devised a

mercurial fire alarm in which the wires penetrate

the top of the tube. When the mercury is ex-

panded by heat it rises in the tube and, as it were,

forms a metallic bridge between the wires when
it reaches them.

Personal Paragraphs.

S. A. Croser, president of the Edison Electric

Light & Power company of St. Paul, has recently

returned from a European trip.

Carl Hering, a well-known electrician and
writer upon electrical matters has been appointed
a member of the committee on science and the

arts of the Franklin institute at Philadelphia, Pa.

General O. E. Madden, of Boston, who was
assistant general manager for a long time of the-

Araerican Bell Telephone company, is now en-

gaged in various electrical enterprises, and also

in promoting a hot water heating company at the
Hub.

Business Mention.

The Western Electric company, of Chicago,
have closed a contract for forty city lights at

Champaign, 111., and another forty-light plant at

Valparaiso, Ind.

The Railway Telegraph Supply company, iW.

A. Knapp, raanager, of 211 Randolph street,

Chicago, is furnishing the JMound City IMessen-
ger company, of St. Louis, 500 American dis-

trict call boxes and the full equipment for putting
thera in use.

The Standard Underground Cable company,
through F. E. Degenhardt western manager,
have sold the Chicago Arc Light and Power
company within sixty days 78,000 feet of
No. 6, B. & S. electric light cable for under-
ground work ; the Brush Electric Light com-
pany at Sault Ste. Marie 500 feet of submarine
armored cable in which the armoring wires are
embedded in marine jute ; the Telephone and
Telegraph Construction company at Detroit 2,000
feet of 125-conductor, and 1,970 feet of 75-
conductor, No. 18, B. & S. cable for underground
work

; the Chicago Telephone company 750 feet

of 100 and 150 wire cable for underground pur-
poses.

The Ashtabula Water Works Co., of Ashta-

bula, Ohio, will add electric light to their water

works business. They have commenced by
ordering sixty lights from the American Electric

Manufacturing Co., which they expect to increase

considerably.

Within thirty days the Railway Telegraph Sup-

ply company, M. A. Knapp, raanager, of Chi-

cago, has turned out over 200 annunciators of

all sizes.

The Van Depoele Electric Manufacturing com-
pany, of Chicago, has sold the Consumers Elec-

tric Light company, of Chicago, a 60 light plant.

The new station of the lighting company will be
on Blue Island avenue.

So far this year the Thomson-Houston Elec-

tric company has installed, or has orders on its

books for installing, central stations to the num-
ber of 130.

The Northwestern Construction company, of

St. Paul, Minn., are doing an active business.

They have equipped or have under construction, six

central station plants. One of the most recent-

is that for the St. Cloud, Minn., Gas Light com-
pany, burning 60 arc lights and 2,000 incan-

descent lights. The latter are of the Westing-
house alternating system, and the arcs are of

the Thomson-Houston system.

The Woodbury Engine company, of Roches-
ter, N. Y., have issue a unique and handsome
catalogue, devoted exclusively to their new self-

contained high speed automatic cut-off engine.

The details are made very clear by well-executed

cuts. The statement that the catalogue is de-

voted exclusively to their new automatic engine
should be slightly modified. The front cover
shows the D. A. Woodbury engine of 1S50. The
points of difference between the engine of well-

nigh two score years ago and that of to-day are

exceedingly interesting, and the idea of a pic-

torial comparison between the engine of 1850
and that of 1887 was a happy one.

Russell & Co., of Massillon, O., made the fol-

lowing sales during October : Russell . & Co.,

Portland, Oregon, one 9 in. x 14 in. engine with

48 in. x 14 ft. boiler, one 10 in. x 16 in. engine
with 52 in. X 14 ft. boiler ; Tacoma Electric

Light & Water Co., Tacoraa, W. T., one 10 in. x
16 in. engine with two 54 in. x 12 ft. boilers; M.
Swope, Merrill, Wis., for a saw mill, one 12 in.

X iS in. engine with one 60 in. x 16 ft. boiler;

Mathias Braun, Wausau, Wis., for saw mill, one

9 in. X 14 in. engine with one 54 in. x 12 ft.

boiler ; T. R. Wall & Co., Clintonville, Wis., for

saw mill, one g in. x 14 in. engine with one 48 in.

x 14ft. boiler; Minnesota State normal school,

Owatonna, Minn., one 7 in. x 12 in. engine;
William Turner, Hunting, Wis., for saw mill, one

9 in. X 14 in. engine ; Reeves Iron Works, Canal
Dover, O., one 20 in. x 27 in. engine ; Louis-
ville, Ky., Coffin works, one r4 in. x 20 in.

engine ; Water Works, Minneapolis, Kans., one
10 in. X 16 in. engine; Brush Electric Light Co.,

Louisville, Ky., one 10 in. x 16 in. engine ; for

an electric light plant at Kingman, Kans., one
10 in. X 16 in. engine, with one 54 in. x 12 ft.

boiler ; Studebaker Bros. Mfg. Co., South Bend,
Ind., one 15 in. x 20 in. engine, with one 66 in. x
16 ft. boiler ; for an electric light plant at Peru,
111., one 10 in. x 16 in. engine; Hartford, Conn.,
Hammer Co., one 10 in. x 14 in. engine

; J. H.
McLain, Canton, O., one 13 in. x 20 in. engine,
with one 66 in. x 16 ft. boiler.
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Electrical Patents.

Issued Nov. S, 1SS7.

,657. Electrical Repeating Eell. Harry B. Co.x, Cin-
cinnati, Ohio.
,65s. Galvanic Batter3^ Harry B. Co.x, Cincinnati,
Oliio.

,720. Process of makings Electric Gold Pictures. Argyle
W. Tucker and Elihu M. Tucker, Mansfield, Texas.

,734. Carbon Battery. Charles H. Wilder, Boston,
iMass.

797. Electrcial Distribution. John W. Ho^vell, New-
Brunswick, N.J.
7gS. Electrical Distribution. John W. Howell, New
Brunswick. N.J.
799. Electrical Distribution. John W. Howell, New
Brunsvvick, N.J.
805. Telegraphic Transmitter. George Jueno-st,
Croton Falls, N. Y.
S08. Electro-Therapeutic Apparatus. Frederick J.
Kneuper, New York, N.Y.
S22. Dynamo Electric Machine. Frank J. Sprague,
New York, N.Y.
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The armature core is wound with, first, a cylinder

coil, then two ring coils on opposite parts of the core,

then another cylinder coil, and so on, all the coils being
connected into a continuous series and said series being
joined to separate commutator bars betw-een each
cylinder coil and the adjacent pairs of ring coils.

S23 Ejectric Motor. 1-rank J. Sprague, New York,
N.Y.
824. Electric Pumping Apparatus. Frank J. Sprague,

New York, N.Y.
S46. Telegraphic Transmitter. W. Warrington Evans,

Washington, D.C.
851. Electrical Current Indicator. John F. Kelly,

Hoboken, N. J.
>',

S60, Resistance Regulator for Electric Currents. Georg^
Montanus, Frankfort-on-the Maine, Germany.
865. Railway Signal. Frederick Pearce, New York,

N.Y.
910. Electric Motor. Daniel Higham, Philadelphia, Pa.

The field magnet pole pieces are slit or laminated on
lines radiating from the center of the axis and trans-

versely to the direction of rotation of the armature.

934. Method of and Apparatus for Connecting Alter-

nate Current Generators. Oliver B Shallenberger,

Rochester, Pa.

935. Apparatus for Connecting Alternate Current

Generators. Oliver B. Shallenberger. Rochester, Pa.

936. Pressure Indicating Apparatus and Circuit for a

System of Electric Distribution. Oliver B. Shallen-

berger, Rochester, Pa.

940. Insulating Joint. Francis H. Soden and Henry
Goehst, Chicago, 111.

The joint is designed especially for suspending electric

arc lamps.

942. System of Electrical Regulation. William Stanley,

jr., Pittsburg, Pa.

,943. System of Electrical Distribution and Conversion.

William Stanley, jr.. Great Barrington, Mass.

944. Method of Electrical Distribution and Conversion,

William Stanley, jr.. Great Barrington, Mass.

The method consists " in generating currents, convert-

ing the same into currents of different potential, trans-

lating the last named currents into energy of a

different form, varying the resistance encountered by

the last named currents inversely as the resistance en-

countered in converting the currents into currents of

different potential is varied, and varying the resistance

encountered in conversion directly as the resistance en-

countered in translating the last named currents into

another form of energy is varied."

,945. Dynamo Electric Machine. William Stanley,

jr., Great Barrington, Mass.
,95s. Electric Firing Mechanism for Guns and Shells.

William W. Bradley and James R. Holroyd, Wash-
ington, D. C.

,986. Regulator for Electric Lamps. Sylvain iWathis,

Morlanwelz, Belgium.
,oog. System of Electrical Distribution. Henry M.

Byllesby, Roselle, N. J.
,010. Electric Meter. Henry M. Byllesby, Pitts-

burg. Pa.

,021. Galvanic Battery. John W. Howell, NeW:

Brunswick, N. J.

,029. Electrical Converter. Oliver B. Shallenberger,

Rochester Pa.

The invention is designed to prevent accidental;

discharge of electricity between the primary and sec-

ondary coils.

,034. Dynamo Electric Machinery. Henry E. Walter,

Clifton, N. Y.
The inventor states before the claim: "It will be 1

seen that the mfeans employed in my invention and

their operation are the same with simple motors andj

converters; * -' and I wdsh it to be understood

that, under the expression ' electro-dynamic motor'

in the claims, I include both simple motors and ro-

tating double wound converters, and under the ex-

pression ' armature circuit,' I mean either the simple

armature circuit of a motor or the primary or motor

circuit of the double wound rotating converter."

There are nine claims, the first of which is. " The

combinations with a shunt wound dynamic motor, of

an adjustable resistance in the armature circuit thereof,

inside the terminal of the field shunt, and a switch
1

acting automatically upon the starting of the motor tot

gradually cut out such resistance." J

,035. System of Electrical Distribution. George

Westinghouse, jr., Pittsburg, Pa.

The invention relates to an organization of circuits,
j

and apparatus designed to be employed for the pur-

pose of storing up energy to provide against an emer-

gency, as, for instance, the interruption of the supplyi

circuit connections.

,036. Automatic Circuit Controlling Apparatus for

Systems of Electrical Distribution. George Westing-

house, jr.. Pittsburg. Pa.

The apparatus is intended for interchanging the

connections of the electric circuits employed for suf)-

plying the translating devices, so that in case of acci-

dental interruption of one line the apparatus normally

connected therewith will be automatically placed in

connection -with another line.

373.037. System of Electrical Distribution. George West-i

inghouse. jr., Pittsburg, Pa.

The design of the invention is to secure a constant or

approximately constant difference of potential at the

terminals of different groups of translating devicesi

connected in the circuit.

373.038. Converter Box. George Westinghouse, jr., and
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372

372

373

373

373

373

373

b

373

373

Henry M. Byllesby, Pittsburg; Oliver B. Shallenber-

ger, Rochester, and Albert Schmid, Allegheny, Pa.

The converter box is constructed in two sections,

one section being secured at the top and bottom tc

supports, and the other having two separate com-

partments for receiving the primary and secondary 1

circuit-controlling devices.
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Russell & Co. I
MASSILLON, OHIO,

I BUILDERS OF cS

/^^uTOMATic Engines '

BOILERS, ETC.
Complete Power Plants Furnished '

and Erected.

SzND FOR Catalogue,

Elecfci^ic

Light

Adapted to all Systems.

CITY OFFICE,

711PiieS!.

ST. LOUIS,

MO.

George P. Barton,
:::::::::::::::::::::i

aU; Office -^

Rooms 68 and 69 TEMPLE COURT,

225 DEARBORN STREET, CHICAGO.

Patent and Trade-mark Cases.

M. T. Gr.EEXE, Pi-esident. Geo. a. McKinlock, Treasurer. "Wii. H. McKinlock, Secretary.

Bentral Electpic Bo.

WESTERN AGENTSm. COMPANY.
THAOE MARK,

Electric Liglil, Telephoce ^17X1)170 AVTT^ f A TJT T?0 ">' Aerlal, Submarine and
nnd Telegraph VV XXV£jO Aill^ VADJjfiO Underground uses.

38 & 40 La Salle Street, Chicago.

^m Mcintosh Galyanic and Faradic Battery Company
NOS. 300, 302, 304 &. 306 DEARBORN ST., CHICAGO ILL.

MANUFACTURERS OF

GAI^VANIC BATTERIES, FARADIC BATTERIES,
COMBINED GALVANIC AND PAKADIC BATTERIES,

STATIC MACHINES, ELECTRIC MOTOR for Static Macbines,
Dental Eiig-ines, Small Lathes, etc.MILLIAMPERE METER. MEDICAL DYNAMO, ELECTRIC BATH APPARATUS,

and EVERY VARIETY OF ELECTRICAL INSTRUMENT employed in treating disease.

The Mclniosh Combined Galvanic and Faradic Batteries have been adopted by the U. S. Government for its HospitaU.

HIGHEST AWARD AT THE NEW ORLEANS EXPOSITION.

Send for Catalogue, and mention this paper. EXPEKIMEUTAL ELECTEICAL APPAEATDS MADE TO ORDER.

WILLARD L. CANDEE, Treas.

The Okonite Company,

^m
ThaD- MAhK.

M A N U FACTU R E HS
'

O

F

J^leetraje Lfi-jl^t, ^©lepl^one and ^eleafsg^rel^

WIRES AND CABLES
FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
We panicularly desire that a trial should be given our wire by all parties contemplating Underground,

erlal or Submarine aervlce as we are convinced that It Is the safest wire for the purposes known, and we
in, wlihoui hesitation, refer to parties who are now using It. We are also mHOUfacturers of the celebrated
'KONITE TAPK, the Jest Insulated Compound for maiclng joints in the market. Estimates and
iiotatlODs furnished upon application.

hicago Branch 38 & 40 LA SALLE STREET, Chicago, III.

Minnesota Branch, MINNEAPOLIS ELECTRIu CO.. Minneapolis, Minn.

Nebraska Branch, MIDLAND ELECTRIC CO., Omaha, Neb.

Sawyer -Man Electric Co.
LIOENSED BY AUD SUCCEEDING TO THE COMMERCIAL BUSINESS OF THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATENTS.

GENERAL OFFICES:

lOTniL LIFE BLDS.

32 NASSAU ST.,

NEW YORK

Plans and Estimates Furnished
for all kinds of Incandes-

cent Lighting.

Philadelphia Office:

No, 308 WALNDT ST

BOSTON OFFICE:

No. 33 FEDERAL ST.

Estimates Furnished for the
Thomson-Houston System

of Arc Lighting.

The DYNAMO of this Company Is AUTOMATIC la its regulation, and will maintain a UKIFOEM
LIGHT, with ALL or ANY PORTION of the lights in Circuit. Our LAMP will NOT BLACKEN and

will MAINTAIN its CANDLE POWER during its Guaranteed Life.

Remington Standard Type -Writer
BRANCH OFFICES.

EW YORK, 339 Broadway.

BOSTON, 306 Washington Street.

PHILADELPHIA, No. 834 Chestnut St,

(Continental Hotel.)

/ASHINGTON, LeDroit Building.

BALTIMORE, No 9 North Charles Street,

CHICAGO, 195 LaSalle Street.

BRANCH OFFICES.

ST. LOUIS; No. 308 North Sixth Street,

KANSAS CITY, 322 West Ninth Street.

ST. PAUL, 116 East Third Street

MINNEAPOLIS, No. 12 Third Street, South.

INDIANAPOLIS, No. 84 East Market St.

LONDON, No. 100 Gracechurch St.

^"3i;;:;;;;=: C3 ^,ooo i»i" 1>-A.ri-.^S"
UNEQUALLED FOR SPEED, EASE OF MANIPULATION AND DURABILITY.

Purchasers may return machine within thirty days C.O.D. if not absolutely satisfactory.

ur Goods are on sale In all the principal cities of theJWorld. 339 BROADWAY, N. Y.
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paraday (|arbon Company,

CAPACITY, 1,000,000 CARBONS MONTHLY.

PITTSBURGH, PA.

PRICE $3.25.

A.B.LYMAN

CLEVELAND

FRANKLiN S. CARTER. CHAS. M. WiLKINS. E. WARD WILKINS.

Partrick & Carter,

Eleci^rical Supplies

ESTABLISHED
1867.

for the TELEGRAPH, TELEPHONE, ELECTRIC LICHT, Etc.

No. 114 South Second Street, Philadelphia, Pa.
SOLB PKOPBIETOllS OF TUK

PATENT NEEDIE ANNUNCIATORS AND BURGLAR AURl/IS,

Biitferii s. Elpftnc; Bells, I'lisli Butttms, "Wiri', etc. Eluctric Bell Hangers' Supjilies, Electro-Platers' Supplies, Electro-Medical Macliiiies, Experimental Apparatus, Electrical Novelties, etc., etc. Send for Catalogues
and gft prices before purcliasing.

Electric Light Repairing, General Machine Job-Work, Pattern Making, Etc., Etc-

ELECTRICAL AND MECHANICAL ENGINEER Si^a^iIS^ISturer.
Office and Works: 95 and 97 INDIANA ST., CHICAGO.

GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALER IN EXPLOITER OF

Electrical Securities.
| Electrical Inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET, CHICAGO, ILL.

gei^g^efep (^le^hpi^ [Df^. Co.

INCANDESCENT LAMPS, irom lO to 100 Candle Power,
DYNAMO MACHINES of Inipioved Construction.

Proposals for Estimates furnished for Complete Installations of Incandescent

Plania upon application to

P. 0. BOX 3068, BOSTON. MASS.
FACTORY AT CA M B R I DGE PO RT, MASS.

THE ELECTRICAL CONSTRUCTION CO..

ITl TJANDOLPn Street, Chicago, III.

G. A, BARTER, Jfanager.

The Rice Automatic Engine.
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THE JOHN T. NOYE MFG. CO., BUFFHLO, N. Y.

SEBASTIAN MAY & CO.'S

IMPROVED $60
Screw-Cutting Lathe.
Designed cspecinily for electri-

cians and otiiers requlrng a hithe
for accurate work. Catalogue of
Lathes, Drill Presses. Tools, etc.

mailed on application.

XjAtlics on TjK-i^l.

184 W. Second St., Cincinnati, 0,

CJHO/ieO + EItECFRIC+CMB.

(^pere will be a meering of ibe

Bbica^o Electric 6lub

rrtonday evening, riovember2 '

,

at 8 o cioob, at tlje rooms of

tbe eiub, 122-1 24 6lanl^ ^t.

5|i<^ U/esjei^N ^CE^ji^ig/iff.

-^$2.00AYeAR^
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Cf)G (JrGAPG^T, *TrG Bg^T

Send in your ^ubscnplion for toe only Qlectncal Journal published in tpe West.
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B. K. JAMISON,
VtCE-PRESrOENT.

J. B. YOUNG,
PRESIDENT AND TBEAS.

nth and Etna

Streets,

PITTSBURGH,

PENN.

MADE FROM NATURAL GAS. PROCESS PATENTED.
Western Office, Room 45, 187 La Salle Street, Chicago.

SPECIAL DISCOUNTS ON LARGE ORDERS.

United States Glectric Fire Alarm (Jo.

^^

EVART, MICHIGAN.

PEOPKEETOB8 OF TDE

Cte Police and Fire Alarm TelepBli

SYSTEMS,

The most Efficient, Durable and Re-

liable now in use, and giving

entire satisfaction in dif-

ferent cities and

villages in the United States.

SEND FOR CATALOGUE.

Telegraph, Telephone and Electric [ight Supplies.

ANNunciATORS, BURGLAR ALARMS, ELECTRIC BELLS,

BATTERIES AND BATTERY SUPPLIES.

Repair Work done and Special Manufacturing attended to.

Skilled Workmen in all Departments.

I»~ALL APPARATUS WARRANTED AND SATISFACTION GUARANTEED.

MAGNETO BELLS, ETC., ETC.

I^ailvuay l9}^(^T^y\) 5^pply Company,
No. 211 and 213 Randolph Sfreei, CHICAGO.

CORBESPONDENOE SOLICITED.

J. J. DICKEY, President. ISKAEL LOVETT, FLEMON DRAKE, Vice President.

H. J. WELLS, Seo'y and Gen'l Man. Sup't and Electrician. L. H. KORTY, Treasurer.

MIDLAMD ILICTEIC C0«,
OMAHA, NEBRASKA.

DEALERS IN

ELMrn'MmAL iUPPMli
Far me Telegraph, Telepioae aad Eleetelc tlgM.

Hotel and House Annunciators, Burglar Alarms, Fire Alaiins. Electric Gaa Lighting, Speaking Tubes,
Elevator Annunciators, Batteries, Push Buttons. Electric Pens, Telegraph Learner's Instruments, Medical

Batteries, Linemen's Tools, Bell Hangers' Supplies, Railway Velocipedes, Cars, Etc.

Western Agents,—THE OKONITE CO., and the Return Call System of Hotel Annunciators. Fire
Alarms for Cities and Towns. We own the Franchlbes of the Western States and Territories for the

IMPROVED McCULLOH

aud are prepared to give franchises and construct plants on reasonable terms,

t:^~Estimates furnished and contracts made for any and all kinds of Electrical Work In any part of the
West. Correspondence solicited. Illustrated Catalogue and Price List on Application.

The Globe Electric Coivip'y,
Wholesale ilanufacturers of Every Description

of Apparatus lor

TELEPHONE COMPANIES,
Switch-Boards, Switches,

Annunciators andlBell Supplies a Specialty.

Ilie Slobs House and Cole Droo Annunciators

Which are of the Best Material and Workman-
ship, are Perfect in Action, Simple in Construc-
tion, Elegant in Design, and Low In Cost. In
addition they possess many other importaot ad-

vantages which are wanting in other Annuncia-
tors.

4 Indicators. .-$12 00
... 16 00
... 20 00
... 'U 00
... 29 00

. 44 00

. 57 00

40 Indicators.$ 74 00
50 "

- 92 00
60 "

. 106 00

70 "
- 121 00

30
"

. 132 00
90 "

. 145 00
100 "

. 155 00

With Alarm $3.00 Extra, Subject—

THE GLOBE ELEBTRIG GOMPANY,
.CLEVJELASD, OHIO, U.S.A.

is tanned on the surfaces
only; the

liMWilB'E.
Send for Our Valuable Book for Engineers and Belt Users. Free."^

Agents in all Cities. Send for Trial Belt.

Our Belts are the strongest, most even and perfect Electric Belts made.

ST. XjOTJIS, 3VEO.

he Card Electric Motors.

[FHE CARD ELECTRIC IVIOTORS,
ninning sewing machines, dental lathes, etc., by

: or by incandebccnl light currents, also for photo-
iphic retouching and other light power uses by

'"hV'
These motors have the Card Re-

ivable Commutator, in which all the sections can
.taken out and replaced without disturbing a wire.
1 excellent apparatus for schools and colleges. II-
trated catalogue sent free on demand.

GEO. F, CARD MAM, GO.,
Mtion Western Electrician. Cincinnati, OhlO.

The Standard Open-Circuit Batteries of the World.

GONDA and DISQUE,

The Only Genuine Leclanche' Batteries

Are those which bear this

LABEL and the Trade-Mark, GONDA.

DO NOT BE IMPOSED UPON BY BttlTATIONS. r

If dealers have not the Genuine Battery,
send direct to us for Price-List.

GONDA (FORJIERLT PRISM) CELL, COMPLETE.

THE LECLANCHE BATTERY GO,, ^
149 West Eighteenth Street, New York.

^ GENriSE DISQUE CELL, COMPLETE.

The Porous Cell also bears Label.
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The Standard Carbon Company,
Successors to THE BOULTON, CLEVELAND &, CRYSTAL CARBON COMPANIES,

AND MANUFACTUEEnS OF THE ABOVE

#^=^Q2lebrated Bra9d5 of Qarbop poi9t5 ai^d Battery fr\aterial.=====#

CAPACITY, 100,000 DAILY.

This is not a combination, but a consolidaticn of the best skill and talentin the carbon business, for the purpose of producing the best possible carbon at the lowest

practical price.

We have the largest capacity, the best skill, and make tlie best carbon in the woild, and manufacture carbons for every system of arc lighting in the world. Prices and
discounts furnished on application.

STANDARD CARBON COMPANY, Cleveland, Ohio, U. S. A.

/

GILES ANTI-3MAGNETIC SHIELD FOR MT'AXCHES.
Office of Van Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Anti-Magnetic Shield & Watch Case Co.
Qentlemen : — Your Anti-Magnetic ^^^

Shield for watches cannot be over-esti- ^^̂ ^
mated. It is now very near eight months , ^^^^ :

that I have worn my watch, and to-day ^--^Br .

it is (without correcting time) about one p^^'^^
minute slow. Considering the fact that -:

I am every day near dynamo electric

machines in our regular business, the

test could not be harder. I could never ' _'

have believed it before that protection

was so complete. In this age of elec-

tricity, not only electricians, but every- f \
one who needs the correct time, should _^^_r^^--

have the Anti-Magnetic Shield. A good ^^^^
deal of practical utility, as well as pleas- ^^^^ -

ure, can be derived from a good time- ^^^^gL-
keeper. At present, I look upon a watch ""^^^fi--
without a shield as a thing incomplete, "^-^
and so it is. Very Respectfully,

-"

CHAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M. Co.

" * * * I have no hesitation in saying
that I believe the shield would perfectly

protect the watch against any magnetic
influence to which it is likely to be ex-

posed by being worn in the vicinity of a

dynamo machine.
The plan you have adopted of plac-

ing the watch movement inside a closed

box of this magnetic material, is based
on true scientific principles, and is the

only plan I know that could succeed.
WM. A. ANTHONY,

Prof. Phs. Dept., Cornell University.

The application of Anti-Magnelic
Shields to pocket time- pieces promises to

be of very great importance to horologists

and watchmakers ; it will render opera-

tive and fine adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of

their susceptibility to the all-pervading
magnetic influence.

AMERICAN WATCH CO.,
Waltham, Mass.

Snre piviL' 1 from all Electrical and Magnetic disturbances.

Send for descriptive circular. GILES BROS. & CO., 103 State Street, CHICAGO.

NEW « YORK • SAFETY * STEAIVI * POWER • CO.
ETTILDKRS OF HIGH GRADE SBLF-CONTAINKD

AUTOMATIC

Qjt-Off E^i)(Ji9es,

8PE0IALLT ADAPTED FOB BUNNINQ

Electric ^ Iights

And other duty requiring close

regulation of speed.

ADVANTAGES

:

Greai strength without excessive weight,

Small space required.

Simplicity of construction.

Accessibility of all parts.

ESTIMATES CHEERFULLY FURNISHED.

Western Office and Warerooms-

64 & 66 i. iAJ^TlL ST.,

CHICAGO, ILLS.

WM. A. HAMMETT, Mgr.

jF^e U/oodbury

AUTOMATIC

Cut-Off High Speed

-majjufactured by-

^OODBUI^Y GnGINE

(iOMPANY.

ALSO BUILDERS OF

piaip 5lide l/alue

AND

DoDWfi Valve lEflimn Speefl

AUTOMATIC

Qut-Off ^r)(^ms
and

TUBULAR BOILERS.

Address the Manufacturers at

652 Mill Street, ROCHESTER, N. Y.
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126 fan Pepoele EleetHs ^ivtiuFaetupin^ ©o.
OF CHICAGO, ILL., U. S..A.

Owners of the Patents and Inventions

of CHAS. J. VAN DEPOELE
FOE

^l^etrie

I^ailu/ay

/Apparatus,
Electric Arc Light Dynamos and
Lamps.

Constant Speed Stationary Electric

Motors, Etc.

Our Arc Electric Light unequalled.

The only perfect Double Lamp.
Thousands in use. Guaranteed
equal to any in every respect.

VAN DEPOELE

^l^(;tri(;

I^ailuyay3
AEK IN OPERATION AT

Appleton, Wis., Scranton, Pa.,

Montgomery, Ala., Detroit and

Port Huron, Mich., W^indsor, Ont.,

Binghamton, N. Y., and Lima, O.,

and are being constructed at An-

sonia, Ct., Brooklyn, N. Y., and St

Catharines, Ont., Omaha, Neb., and

Dayton, Ohio.

Estimates and Catalogues sent on
Application.

Are in use everywhere and are daily growing in Popularity. Write for Illustrated

Electric Light Catalogue.

-ADDRESS-

VAN DEPOELE ELECTRIC MANUFACTURING CO.
15,17, 19&21 NORTH CLINTON STREET,

NEW YORK OFFICE: Rooms 220, 221 & 222, No. 45 BROADWAY. CHICAGO, ILL., U. S. A<

^LECTRIC t- JylGHTING.
(WOOD'S PATENTS), Owned and Manufactured by the

American Electric Manufacturing Company^
18f CORTLANDT STREET, NEW YORK.

For simplicity of construction, steadiness and purity of light, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning,

The iLM:ERICiLII IDYHiLKtO HiLS ITO EQUJLI..
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits of

the AMERICAN SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

,£Hiiic.aH Ilectbic Mamwf^ctubimg Co,

18 Cortlandt Street, NEW YORK.
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jFort ISTayrte " Jenney" Electric Xi^lit Co.,
SOLE OWNERS AND MANUFACTURERS OF THE

J. A. Jenney Dynamo-Electric Machines,
AND THE PERFECTLY AUTOMATIC AND SELF-REGULATING

* —J ElSriTEY JLRC L IGHX.——

*

The JENNEY DYNAMO has no equal for SIMPLICITY, COMPACTNESS and DURABILITY.
The same has been said and admitted to be true of the Jenney Lamp. Recommended for the award of the

OKTI^TT C3-OI-.ID 3VE :E3 13 J3l Hi
At the Great Southern Exposition at Louisville, 1883, for Best Arc System. Awarded First S^edals
for Best Arc Lamp, Best Arc Dynamo, Best Arc System. ,

This system HAS NO EQUAL for SIMPLICITY, DURABILITY and STRENGTH OF LIGHT.
We have the Only Perfect W^orking Headlight for Steamboats, with Focusing Reflector. Full in-

formation furnished on application.

MAIN OFFICE AND WORKS: Broadway and P. Ft. W. & C. Rv- Ft. Wayne, Ind., U.S.A.
PHILADELPHIA OFFICE: 26 North Seventh St., G. A. WILBUR, Manager. CHICAGO OFFICE : 115-117 Monroe St., W. J. BUCKLEY, Manager.
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The Brush Electric Company
OF —

. OIL.ESTT'ESaijiJ^.lMID, OHIO,
MANUFACTURERS Or

M teiliBtasUt Liiii liniis,

ELECTRIC MOTORS,
Carbons for JLrc I^simps, Etc-, Etc.
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The Baxter Electric Motor.
This Motor is now ready to be placed apou the Market.

Manafactured for both

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE.
(J

CORRESPONDENCE SOLICTED.
Address :

)

1 1 SOUTH STREET, BALTIMORE, IWD.

Factory A, Constitution and Monument Sts.^ Factory B, Buren and Monument St».
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STANDARD UNDERGROUND CABLE CO.,
Qeaeral

ices : J

Geaeral OScea, Ho. 70S P£MH. AVE., PITTSBDEQH, PA.

'

Hew Tork, Telephone Bailding.'Cortlandt ;Street.

G- 1». Wiley Uanager.
Chicago, 133 East Madison Street, F. B. Deger-

liardt, Manager.

.205, 260
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JIAXDFACTiniEF.S OF

Tie WARING ANTI-INDDCTION AND BUNCHED CABLES
ANDACHESON COMPOUND CABLE.

Eor Telegraph, Telephone, Electric Light and Power; Underground, Submarine
and Acilal,

LIGHT LEADED CABLES FOR HOUSE USE.
Insulated Line Wire. Underwriters', Magnet, Annunciator and Office Wire,

Five Years of Uniform Success Enable us to Guarantee our Cables

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

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

Electric Light and Power.

Telegraph and Telephone,

Raiiwa, and all other ^^^^ Encased Wires
Branches of Signaling.

Aerial Use,

All Sizes Subterranean Use,

Submarine Use

Concealed Wiring in all Locations.

4S Bpoa4way, JSJew "rosk. 154 EaSalle St., Ctlcag©,
MANUPAOTURSES OF

INSULATED WIRES AND CABLES.
Bitite Wires for Use Underground, in Plaster,

Damp Places, Etc., Etc.

Trinidad Wibes for Line "Work In pLice of Underwriters.

3EI.:ECmnc XiXGrXZ'X' TnrXfl.IBS of aXl sizes a. SI»JECrj».i.i.-y.

The (JMcago GlectriGal DeYelopment (^o.

PROMOTERS OF ELECTRICAL INVENTIONS.

CLARK B. HOTCHKISS, Gen'i Mgr., - 16 Dey St.. NEW YORK.

Patents bought outright, or inventions handled on royalty.

We have superior advantages for placing patented ai tides

on the market.

Correspondence with inventors solicited.

171 RANDOLPH STREET, CHICAGO.

ELECTRIC LIG-HT STJPPI.IES JL SPECIiLI^XY,

THl ILICTBICAL SUPPLY m.
17 Dey Street NEW YORK. 171 Randolph Street, CHICAGO, ILL.

FACTORIES: ANSONIA, CONN.
Dahibz. W. Maemon, Presldens.
^DisuN H. NoRDYKE, Vtcc-President.

Chables D. Jsnhby, Electrlclfta Braikabd Bobison, Secretary-.

Amos K. Hollowell, Treaaarer.

Jenney Electric Company.
Sole Owners of all the Patents and Inventions of Charles D. Jenney (known as the Jenney System) and Sole Owners and Manufacturers of lUs

Improved Dynamo, [amp ^li

Electric (Qotor.

In all desirable features of Arc and Incandescent Lighting
the Jenney System leads. Simple, durable, economical,
steady, brilliant and penetrating. In these eaeentlals It chal-

lenges comparison

Estimates Promptly Furnished for Erecting Electric Lighting
Plants for Cities, Companies or Individuals.

Prices Furnished for the Jenney Arc or Incan-

descent Systems, or for both combined.

The Jenney Arc-Incandesci^nt Dynamos are self-regulating,

_ and permit the turning on and off of one or uH of the Lamps

fcl::^ at will.

TMs Company gives special attenUnn to furnishing Tdills^

Shops, Factories, etc., uHCk Judividual Planes.

^'
SERD m PIWPmET ILlDSMIflE IND QESCBJfllNG TiE STSTEM. -^

OFFKiE AKD WOEKBJ

Cor. Kentucky^ Ave. and Morris St.,

INDIANAPOLIS. IND.
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.^ in

E-J J2 uJ r-r. H
c g -i:

i- d "

a- p; ^

.c rt 'w

aj !^ -s *:

C4

O

<
Q
M

o
o
O .

a

M g

en <2

SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

Electric Arc-Lighting
lRrORI-I3.

This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

4LSO MANUFACTURERS OF INCANDESCENT DYNAMOS
AND ALTERNATING CURRENT LONG DISTANCEI INCANDESCENT LIGHTING.

FOR DIRECT LOW TENSION

These dynamos are automatic in their regulation and will maintain a uniform h'ght, with all or any portion of the lights in circuit,

maintain its candle power during its guaranteed life. Every requisite for the most perfect system of

Incandescent Electric Lighting, at prices which insure a profitable investment to the purchaser.
Incandescent Lamps and Appliances for Incandescent Lighting.

Our lamp will not blacken, and will

This company also manufacture Electric Motors of all sizes for the transmission
of power. Plans and estimates furnished for all kinds of Arc and

Incandescent Lighting-.

THE THOMSON-HOUSTON ELECTRIC CO.,
<«« • offices: »»>

Eastern, 178 Devonshire St., BOSTON. Western, Pullman Building, CHICAGO, ILL.
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PUSH BUTTONS!
Finest JLssortment and. Lo-wr Prices.

DINING ROOM PUSH.

The Electrical Supply Co.,
factories:

Ansonia, Conn.

171 Randolph Street, CHICAGO.
17 Dey Street, NEW YORK.

K. M. JARVIS, President. J. A. GRANT, Secretary. A. F. UPTON, Treasurer and General Manager

Tlie Jarvis Engiiaeering CamrpaLiciy
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ARE PREPARED TO FUP.XISn ESTIMATES ASD COXTKACT FOU

COMPLETE OUTFITS OF STEAM MOTIVE POWER
For Electric Lighting Stations, IVIIIIs and Factories, including Boilers, Engines, Steam Pumps, Feed Water Heaters, Injectcrs

Iron Stacks, Grate Bars, Boiler Furnaces, etc.

BOSTON: No. 61 Oliver St. H. A. GLASIER, Mgr. Western Department. NEW YORK: No. 108 Liberty St.
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MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS AND BATTERY MATERIAL.

Cleverly Electrical |||orks,

JOJ8 Chestnut St, PHILIiDELPtflA.

"IMPROVED AUTOMATIC BURNER
On the Automatic Burners the electricity not only lights

the gas, but turns it on and oil by means of the push buttons,

or liej's.

The Automatic has been greatly improved, and is fitted

i with binding posts instead of the loose wires as formerlj'

^-^f t^^?^ ^ ^°^ °^^ form of shell.

|\£_\jg^--' The improved Automatic and Pendant Burners are guar-""
anteed to be reliable, safe, and of first-class workmanship.

The Oetroit Sight Feed [ubricators

Are pronounced the best by more than 20,000 users.
They are especially adapted to

PI6P gPEED ENGINE^ E0R ELECTRIC IiiepTIJ^fi

Being SIMPLE in OPERATION and ALWAY3 RELIABLE.

A Lubricator sent on 30 days' trial to responsible parties.

' / would not take fite times tM cost of my lubricator if I could

not get arwt/ier," is tlie statement often made lyy users.

Liberal discount to the trade. Send for Circular and Price

List.

DETROIT LUBRICATOR CO.
Office, 1 1 Rowland Street, DETROIT, MICH.

Standard Electrical Works,
MANUFACTURERS OF

liVuNcmiV Telegraph and Telephone Ipparatus,^
RGLAR

ALARMS.

SOLE MANUFACTURERS OF..THE

HESS SYSTEM OF GUEST GALL, FIREALARM ^ ANNUNGIATOR GOMBINED.

CALL BELLS, "POST'S" MAGNETO BELLS, PINS AND BRACKETS, BATTERIES, ETC. ETC.

In Stock: Full Line of Iron. Steel and Hard-Drawn Copper Wire, Delivered at Lowest Prices.

lE^ ESTIMATES FURNISHED. SEND FOR CATALOGUES AND PRICES...^ CINCINNATI, OHIO, U. S, A,

Qepeua l\(o9-/T\a§9eti(; U/atel^ Co.

(Xjiikxxrr^ix).

Containing Paillard's

Patent Non-Magnetic

Compensation Balance

and Hair Spring, which

are absolutely exempt

from magnetism and will

not rust or corrode.

f{s\{ your Jeu/eler

for t\)ef[\.

Every watch is a fine

timekeeper and accurate-

ly adjusted to tempera-

ture. As these non-mag-

netic qualities are in the

WORKS, they require no

shield or other protection.

Sepd for Qatalo§u<^.

ITT cfe IT© BrosLd^Kray, ISTe^csr Yorls:.
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POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS OF

^team and Hydraulic [||achinery.

Complete Steam Plants for Electric
Light and Power.

Western Agents for Armington & Sims' Engines, Steel Tubular
Boilers, Jarvis' Patent Furnace, National Rocking and Sheffield Grates,
Lowe Feed Water Heater, Blake Pumps, Korting Injector, Jenkins' Bros,
Valves, Etc. Also, Brick and Pipe Work, and Belting,

SEND FOR LATEST CATALOGUE.

707 and 709 MARKET STREET, ST. LOUIS.
BRANCH, 521 DELAWARE ST., KANSAS CITY.

]^ol/i)<^5, Bootl7 9 jiaydei)^

25 PARK PLACE, HEW YORK.
-MAJTUFACTTTBErS OF—

Bare and Insulated |||lre,
Underwriters* Copper Electric Lig-Iit Line Wire, handsomely finished,

highest conductivity. Copper Magnet Wire, Flexible Silk and
Worsted Cords, for Incandescent Lighting. Lead Covered
Copper Wire, for inside use. Round and Flat Copper

Bars, for station work. Insulated Iron Pressure
Wire, Patented Barbed Copper Lighting

Protector Wire.

-SOLE AGENTS FOR-

The Forest City Carbon (I|nfg. (o., Cleveland, Qiiio.

Western Agency, 185 & 187 Dearborn St., Chicago.

Forest City Electric 'ySTorls^s,
Manuracturers o( CLEVELAND'S ELECTRIC LIGHT CUT-OUTS,

GANG SWITCHES, FROM 5 TO 40 AMPERES.

Quick Make and Break Uncon-
trolled by the Handle.

Correspondence

Solicited w 1 1 h

Electric Light

Companies.

W. B. CLEVELAND, Proprietor, 26 S. WATER STREET, CLEVELAND, 0.

Q^i^a^o Ele(;tri(; Qab.

^\)e?e will be a meeting of tbe BHieAGe BLECTRie

oLUB, rHonday evenina, DecemDer Sllj, at 8 o clocl?, at

tbe rooms of tbe 6lub, 122-124 6lar[^ ^treet.

ALLEN, GcNL Msn., WM. HOCHHAUSEN, Supt and Electrician

Excelsior * Electric * Company,
9 Dey Street, New York. Factory, 204 to 216 Willoughby Street, Brooklyn, N. Y.

Excelsior Electric [ight

TO THE FRONT

By reason of its new Automatic Regnilator that does not depend

on merely shifting the brushes, but cuts out a portion of the field

magnets as each light is turned off, saving the power in proportion

to number of lights burning down to one light.

Dynamo is the simplest of all makes and requires no attention

except to keep it clean. The lamps are ornamental, can be used in

connection with any system from seven to fifteen amperes without

change of magnets.

The first and only system where Incandescent lights are success-

fully running off Arc Light Circuits.

Twenty-five dollars will repair our dynamo in places that cost

seven hundred dollars on other systems.

Our system is original, and not copied after foreign obsolete

patterns.

Our prices are reasonable.

The only system that has local companies paying 40 per cent,

and above on its capital stock.

"We take the contract wherever we bid.

Address

F. W. HORNE, Wsstsrn Manager,

ixCDLSIOR IlECTRIC ®0.,

185 Dearborn Street, Booms 13 and 14. OmO-^C3-0, I3L.IL..
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We have a considerable quantity of KERITE WIRE size No. 13 B.

& S. Gauge, 6-32" insulation, which has been in use, but is prac-

tically as good as new.

We will send a sample of this wire and quote a very low price to

any one who inquires.

Western Electric Company,
CHICAGO-NEW YORK-ANTWERP-LONDON.

The Eddy Electric Manufacturing Co.

MANUFACTURERS OF j^utomatie ^leetrie /r\otor5: (MATHER Patents.)

M
In all sizes from K H. P. upwards. The efficiency of these IVlotors is over 92 per cent. They require no rheostat, are perfect

in regulation, simple in construction, and thoroughly and substantially built. Also manufacturers of

THE MATHER DYNAMO ELECTRIC MACHINE,
FOR ELECTRO-PLATING, ELECTROTYPING, COPPER REFINING, ETC.

These Machines cannot reverse, use no water, do not spark, and are noiseless. Satisfaction Guaranteed.

The Eddy Electric Manufacturing Co., Hartford, Conn.

poi9t$.

Economy ot Power.

Durability of Lamps.

No Discoloration of

Globes.

Precision of measur-

ing Instruments.

Greater Simplicity.

Less wire per lamp.

IN SHORT,

the most for the

least money.

The United States Electric Lighting Co,

Chicago, May 20th, /a-ff^

DICTATED

J. F. Conklin , Hngr,
Grand Opera Hours,

Hlnneapol ie. Hi on.

Dear Sir,
Your telegram of the 19th is received, reading

foil ows,
"C. C, Warren,

216 LaSalle St. Chicago.
"We started big and little dynamo op ons engine- had nine
hundred and sixty lights- worked magnificently- run entire
avenlng- We are much pleased."

J. P. Conklin. "

1 are very much gratified at the receipt of the telegram
and thank you lieartily for it.

You will gi-eally oblige me by answering the following] ques-
tions.

Yours truly,

Questions,

1 understand the above telegrani refers
to the two Dynamos put In your engine
room by the U. S. Electric Lighting Co.

as follows,- One 300 light and one 500
light Dynamo- and are used for lighting
the stores and offices in the Syodicaie
Block- and Is additional to the 600
light plant prev-iously insyalled by the
U. S. Co. for lighting the Grand Opera
House; all the dynamos being located In
the Syndicate Block eogloe room, and
driiren by two New York Safety 12 x 12-
75 H. P, Engines, One engine driving the
two 300 lighters for the Opera House, and
One engine driving the 500 and 300 light
dynamos for Syndicate Block,

la this correct?

The above letter

Block, Minneapolis,

What ste" im pressure at boilers was
empl syed when operatinR the plant as per
abov iPi (?sr?- '

lolU/

At Brtiat voltage were the lamps burned,?

I understand that you contracted with the
Edison United Mfg. Co. of Kew York for a
300 light dyaarao with wiring for .the

Syndicate Block; their proposal for wiring
was on basis of jia loss in electrical
pressure, and the dynamo to yield 8-16
candle power £dlson lamps per horse power.
When plant was finished, wiring was found so
unsatisfactory, and a great loss in electrical
pressure instead of "no jgp a.' , and that you
were induced to maie contract with the
Edison Co. wholly on account of the low
price they offered their apparatus as com-
pared with the 0, s. Go's, propoeal.

Ts the above correct?

When indicating the engines driving the
Edison Dynamo, how many lights were being burned?

What amount of power was required to run
the S^S lights?

After obtaining the above dat" concerning
the EdXEon apparatus, and ascertaining that their
guarantees fell so far short of being
l\ilfilled, did you re.lact the Edison plant
and substitute it by a U. S. 300 light plant?
And shortly afterward increase further by putting
in 500 more lights in the Block, and a U. S. Co*s.
500 light dynano additional? to which the
telegram quoted in letter refers?

When indicating the Opera House plant of
500 U. s, lamps, I understand there were 600

lamps being burned; and. indications ware made
at same time the Edison plant was indicated.
Please state what amount of power was required
for the 600 U. S. Lamps operated by the two 300
light dynamos, and driven by the N. Y, Safety
12 X 12 Engine.

, -iff -t^-M^ -.^ '^d£^^..Cii^t^ cU^ij^ erjA'^^xM^ iZinjO
ej^~i,6£j ^

2/^^.

r

e^^S"

ofV- y^/)

y-

d^

explains fully the DISPLACING of the Edison System by the UNITED STATES SYSTEM in the Syndicate

Minn., and gives data regarding tests made of the two systems. Address

:

C. C. WARREN, Manager Western Department, 216 La Salle St., Chicago.

kiku
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The Electric Motor and the Derrick.

Every day brings before the public some new
application of the electric motor, in some cases

vieing with the steam engine, in others opening
up a new field for the use of power. The
accompanying illustration shows a Sprague elec-

tric motor used in hoisting stones on the new
capitol building at Topeka, Kan., a brief note

of which was made in an earlier issue of the

Western Electrici-\n.

A five horse power motor is belted to loose

and friction pulleys which operate the hoisting

drum and worm gearing, admitting of the man-
ipulation of the machinery with more exact-

ness than could be attained by steam power.

Stones of eight tons are readily handled.

As will be seen the motor is housed on the

truck that carries the derrick and the winding
gear. The wires are hung in such a position

that the motor can be moved 100 feet each side

of the pole. On the second story of the same
building is another motor used for a similar

purpose, and in the basement still another five

horse power motor operating brick and mortar
hoisting machines, stopping and starting auto-

matically. The colored man who fills the hods
with mortar, is engineer-in-chief of this ma-
chine.

The building contractors are more than

pleased with the form of power and the rental

they pay to the light company is less than what
it would cost to operate by steam, and yet it

affords a good margin to the electric light com-
pany.

When the fact is taken into consideration that

the motor is only doing its work when hoisting,

the average number of hours of work done per

day is small.

Chicago Electric Club.
President A. K. Stiles occupied the chair at

the meeting of the Chicago Electric club last

Monday evening. The routine business was
quickly transacted. Secretary Kreidler an-

nounced that the membership roll showed 131

resident and 46 non-resident members, a total of

177.

The amendments to the constitution and by-

laws, presented by E. P. Warner, at the meeting
of Oct. 17th, were taken up and adopted. They
follow ; the first is a new amendment, the sec-

ond a change necessitated by the adoption of

the first :

"Article II, Sec. 8:—Any person who shall be
nominated by the board of managers, may be
elected an honorary member by a unanimous
vote, at any annual meeting, and shall be ex-

empt from all dues, but enjoy all the privileges

of other members except voting and holding
office."

"Article II, Sec. i:—Members shall be classi-

fied as resident, non-resident, and honorary
members."

Charles J. Van Depoele had been announced
for a paper on the operation of electric street

cars but found it impossible to prepare it in

time, for the meeting last Monday night. Mr.
Haskins consented to fill the breach and pre-

sented the paper reproduced elsewhere, entitled

"Coupling of dynamos on the] same external
circuit." The discussion in brief will be found
in connection with the paper.
A hearty vote of thanks was extended to Mr.

Haskins.

The next meeting of the club will be held
Dec. 5th, when Mr. Van Depoele will present
his paper on the operation of electric street

cars.

Coupling of Dynamos on the Same Ex-
ternal Circuit.!

Bv C. C. Haskins.

I would wish it understood that I present this

note for two reasons: Because it is my wish to

supply the place which a better paper was ex-

pected to fill and was unavoidably postponed,
and in the hope of eliciting a discussion on the

subject of coupling up dynamos for electric

lighting or power. On the principle that half a

loaf is better than disappointment, I crave your
attention for a short time only, after which I

trust we shall all be enlightened by a thorough
discussion of the subject.

In the practice of electric lighting there exist

many problems affecting economy, perfection of

^kI'

results, matters of various natures, which are

ever before us for discussion, for rejection or

adoption. Among these, one of the most import-

ant, bearing as it does on the efficiency of a

plant, is the connecting up of generators, and

the disconnecting of these, as well, without dis-

turbing the uniformity of the light intensity in

the circuit, or otherwise deranging the well-being

of the plant.

A recent work by M. von Gaisberg contains

many suggestions on this subject, and it is

largely from this work that the matter I am pre-

senting is taken.

In large lighting establishments—central sta-

tions and the like—many generators may be

joined up in parallel arc, and deliver their cur-

1 Benil before tHe Chicago Electric Club, Not. 21, 1887.

rent to one or more divisions of the lines per-

taining to the central station. This is especially

convenient in systems where the e.m.f. is a con-
stant.

It is necessary that machines thus associated

should be of the same character, as to winding,
and in all respects the nearer they resemble each
other, the more readily they will synchronize,

and work together.

In Fig. I we have a pair of shunt-wound gen-
erators coupled up for quantity—a combination
of two incandescent machines. The brushes of

the same name a'a" are connected directly to the

conductor A. The opposite brushes marked
b'b" form contact with the other conductor;
through the switches, which are here represented

as keys, marked ffH" . The inducing, or shunt
wire, makes contact with the brush holder at a'

,

while the other contact, after leaving the field,

takes hold of the other main wire outside of the

switch H'. This shunt wire has also a switch or

key x'x" which enables the operator to cut off

the current which energizes the fields. These
two switches are placed, in practice, where it is

most convenient for the operator. In the dia-

gram they are arranged so as more readily to

show their function without confusion in the

lines.

Current regulators R'R" should also be placed
near each other, for convenience in manipulat-
ing. Safety strips are placed in the main wires

marked // s"s'', and at S'S" are ampere-meters,
while a single voltmeter is made to do duty for

the combined machines.

This voltmeter is attached directly by one of

the terminals to the conductor A, common to

all the generators in the combination ; the other

to a switch u, in which the lever may be attached

to either b' or b" as occasion requires. The dot-

ted lines show the two routes for the current

flow.

Necessity or economy may require that all our
machines shall be run simultaneously ; or under
different circumstances, one after another may
need to be put in motion. The first case is most
readily satisfied, and it is the most usual ; for

example where two generators comprise the

plant.

We first close the two switches x' and x" and
then H' and H" . When the machine have
acquired the normal speed the regulators R' and
R" are set for the proper e.m.f. The current

should be equally distributed between or among
the machines. If, for instance, the ampere-meter
of one machine shows a discrepancy in this

regard, the dynamo is at once brought up or

down by means of a rheostat, to correspond with

the others.

If at the commencement of the working day
only a single machine is required, the above
method, with, say number I machine alone, is

followed, leaving the other machine or machines
out of the question. When, later in the day or even-

ing, there is a farther demand upon the station,

the second machine is brought into action. Hav-
ing started the dynamo, the switch x" is closed,

the voltmeter looked to, and when this indicates

a correct condition of pressure, the regulator R"
is placed approximately correct, and the switch

H" is closed. The regulators are then brought
to their corrected normal positions.

In adding still another machine the methods
are the same ; the combination already in action

is considered as one, and the third machine is

brought into the combination similarly to the last.

To shut down the plant we may throw off the

brushes simultaneously, then open the circuit, or

throw the brushes off successively.
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In the latter case we commence by opening
the switch H' then x' and then raise the brushes.

In more extensive systems, groups of lamps
are sometimes placed in the dynamo room, each

having their separate switches. These are used
for the preliminary adjustment of the machines,

before these latter are let into the lamp circuit

proper, to prevent irregularities in light in the

outer circuits.

One of the poles in this combuiation [Fig. 2]

makes contact with the conductor A, and through
this to all the machines. The other pole has a

separate conductor, E, and is connected through
switches to the opposite terminals of each gen-
erator.

In Fig. 2 we have upon each machine two
switches

J)'
and x connected to the shunt wires.

One of these, _)', is connected directly to the gen-

erator, while the other, x, is in derivation with

the conductor B. This second switch is neces-

sary to prevent reversal of the generator. When
we wish to put an additional machine in circuit

the current produced by the acting machines is

run through the fields of the new machine to

energize them. The regulators, R, should be as

near as possible to each other. They are some-
times arranged by combinations so that a pulley

common to all will regulate the whole, or permit

of their being regulated singly. A second volt-

meter is sometimes found in large central sta-

tions. This is connected directly to the main
conductors A and B.

Usually, at least at the commencement of the

working day, the machines are put into service

one after the other, as required. If, for example,
we commence by throwing number I on the line,

we start it as above indicated. Then, to set

number II at work, we close the switch x" after

the proper speed of revolution has been reached.

The e.m.f. of number I is noted; then the same
voltmeter is thrown upon number II. Then the

short circuit switch c" is closed, and groups of

lamps are gradually switched in, until number II

is doing the same work as indicated for number
I. In the mean time the regulator R" is adjusted.

The switch H" is then closed, and switch e"

opened,y is closed. Finally x" is thrown open,
and the work is complete.

^ External

C/HCt/IT

Fig. -Coupling of Dynamos on the same Ex-
ternal Circuit.

In withdrawing a generator from the circuit at

a time when there is a less demand for light or
power, the groups of lamps are again used to

prevent oscillations in the exterior current during
the change.

Switch E" is closed (No. II machine), the
lamps, group by group, are inserted, the current
flow and the pressure are equalized, and H" is

opened. Then, by degrees, the groups of lamps
are e.xtinguished and the machine is thrown out
of service.

To do this last without the aid of the lamp
groups, we first open the switch H", and after-

the switch y, as has been stated above.
Figure 3 is a representation of two compound

wound generators, coupled for quantity. When
the machines ai'e in circuifthe brushes a are in

direct connection with each other through the
main wire A. The brushes of the same name or

polarity must all be connected. The brushes c

are connected through the conductor C. This

wire should be ample in size—say 3 to 4 milli-

meters diameter. When the generators are in

circuit their terminals b are connected by the

common conductor B. Each machine is fur-

nished with an ampere-meter, 5, which is placed

in the main line near the machine. A four-point

switch H permits of throwing the machine in

s;

V/'

Fig. 2.-

£xr£fiN,iL
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-Coupling of Dynamos on the same Ex-
ternal Circuit.

and out of service, by simple changes, as shown.
Independent of these switches H, it is necessary

to place switches at x for the shunt portion of

the circuit—the inducing or field coil circuit.

This wire is attached on the one hand directly

to the brush c, on the other hand outside the

switch Ef, it is attached to the main wire A.
The regulators should, as before, be so placed

as to be most convenient for rapid manipulation
and so arranged as not under any circumstances
to interrupt the current.

Under no circumstances should there be any
omission of the safety strips, / s" . The volt-

meter should be capable of being thrown by
switches, upon either of the several machines.
To put the generators at work, the process is

similar to that indicated above. If it is desirable

that they should be thrown in simultaneously, at

the commencement of the working hours, we
close each x and JE, insert the resistances, and
as soon as the normal speed of the machines is

attained the line is switched on. The e. m, f. of

the current is then regulated. It may be neces-

sary to set the dynamo in motion before closing

the switches, x first, EI afterward.

For putting number II machine in circuit for

example, when others are already in operation,

the switch x" is closed, and when the normal
speed of the machine is attained, the regulator
R" is placed approximately where those of the

moving machines are. Then, provided the volt-

meter indicates the proper pressure, the switch
Ei" is turned, which places the additional machine
at work.
To shut down the plant, one of two methods

may be adopted : All of the machines may be
thrown out of service at once at the brushes, or

these may be taken off one at a time. In the
latter case the switch EE is first opened, then x,

and afterward the machine may be thrown out.

When the brushes as well as the terminals are

connected in parallel circuit, the compound
machine is claimed to work quite satisfactorily

and exercises a considerable power of self- adjust-
ment, according to Thompson, readily correcting
minute discrepancies arising from slight differ-

ences in the slip of the belts, trifling differences
in pulley diameters, etc. The explanation of
this compensating action is thus given : In the
case of two precisely similarly constructed com-
pound machines, connected by shunts so that the
armatures as well as the terminals are in parallel,

the strength of the fields in the two generators

will be the same—and of course the e. m. f. will

be equal. They must therefore absorb equal

power and do equal work. But now', if one,

from any cause gets behind, its e. m. f. will be
reduced in consequence, it will absorb less power
—the slow machine will tend to race, while the

faster one will tend to slow down, resulting in

continued mutual adjustment.

Still another method of connecting these ma-
chines has been suggested. It consists in

employing the current of machine number I to

energize the fields of machine number II, while

the current of II is in turn used to energize I.

In compound machines, of course, only the series

circuits should be thus connected. The dynamos
must be exact duplicates in all electrical peculiar-

ities. There is, however, a serious objection to

this method of coupling—simply this : That in

order to utilize one machine the second must be

run at a loss, save where a complicated system
of switches is used ; and in the event of a change
being necessary while either or both machines
were in operation, an interruption of the outer

circuit, with its consequent violations of English

grammar, and outrages of polite diction must
result.

Series wound machines are most readily

coupled in series or tandem, for doubling the

e. m. f. This is so simple as to require no ex-

planation, and no further care is needed save the

usual precautions relative to all circuit and switch

contacts, and a certainty that the dynamos are

all headed in the same direction.

The coupling of alternate current generators

has been the subject of much controversy, and

there are to-day those who claim that this can not

be done successfully. I am not at all sure that it

would not be fully as well that way. However,
Wilde, in 1S69, showed that this was both possible

and practical.

Wilde's process was not thoroughly perfect, I

think, but about a year ago, Siemens & Halske
brought out an ingenious method for synchroniz-

ing two or more machines generating alternate

currents. Let us suppose that with one machine
running we require an addition of one or more.

Of course you all comprehend that in order to

6 6 c^) ^. ^
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Fig, 3.—Coupling of Dynamos on the same E.x-

ternal Circuit,

work together all must send an impulse of the

same character to line at the same instant, for if

the two are opposed the result would be some-

thing like a collision between a couple of torch-

li{jht processions. Well, suppose machine I is

running, and we desire to throw in II and III,

The machines are so connected that their two

poles of the same name send their current through

one-half of a magnet coil, and through a common
terminal to line. The similar pole of the acting

machine has a branch leading through tlie other

half of the magnet, and to line through the same

common terminal.

The windings are such that the magnet requires

the combined current of the three machines to

close the armature, and this effect can of course,

only be produced when there is perfect synchro-

nism. This once accomplished the armature

closes, cuts out the derivations, and the vibratory
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phase, having been once established, its tendency

is to remain constant, and common to all.

Should anything occur to reduce the magnetic
strength of the coil, the armature opens and the

adjustment of impulses commences anew.

The discussion of the paper was opened by
Professor Badt, who said :

" In relation to Figs.

I and 2, I would say that, though the connec-

tions are theoretically correct, things can not be
practically manipulated as described by Baron
von Gaisberg.

"If, for instance, dynamos number I and II

should be generating current, and it should be
desired to throw number I out of the circuit and
switch -v' should be opened, a powerful extra cur-

rent would be set up in the field of the number
I dynamo, which would probably destroy the in-

sulation of the field. The proper way of throw-

ing number I out of the circuit would be to

open H' , then introduce a considerable resist-

ance into the field of number I dynamo, thus

reducing the flow of current through the field,

and then open .v'. This whole combination of

switches and resistances would be so compli-

cated that in practice it would be preferable to

do away with switch .v entirely. The disadvan-

tage of such an arrangement would be that a

certain amount of current would be lost all the

time in energizing the fields of the dynamos,
which were not delivering current into the main
leads, but this small loss of current is more than

equalized by the great advantage obtained by
the much simpler system. There is also no
necessity of a lamp battery. If there is a reliable

voltmeter connected as shown in Fig. i, and the

dynamos are brought to about the same e.m.f.

before being thrown into the circuit, no fluctu-

ations of the lights will be perceptible. This

is only true, however, when all the dynamos are

driven from the same shaft. If separate engines

should run the dynamos, a lamp battery will be

almost a necessity, as the speed of the engine,

and hence the e.m.f. of the dynamo would de-

crease when the load was thrown on.

"To set the regulators exactly alike as recom-

mended by Mr. Gaisberg is of very little prac-

tical value, as the e.m.f. of the dynamo may be

raised and lowered 10 and more volts by simply

moving the brushes one-eighth of an inch above
or below the normal point. The only correct

way is to use a voltmeter.

Fig. I.
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New Combination Sets.

" Pilot lights connected direct between the

brushes of a dynamo will also indicate about the

proper e.m.f. of the dynamo. "The system, as ex-

plained by Mr. Gaisberg is, in its details, im-

practicable.

"Concerning Fig. 3 let me say that, to my
knowledge, there are no compound wound dy-

namos connected in multiple arc iu the United
States to-day. Compound wound dynamos will

never run as smoothly in multiple arc as shunt

wound dynamos, in spite of all precautions.
" In reference to alternating current machines

it has been shown lately that they will run in

multiple arc, I might say better than continuous

current machines, even without the aid of extra

instruments to synchronize the machines.
" I agree with Mr. Haskins when he says

dynamos can be very easily connected in series

without any trouble at all, but this is only true
for series wound dynamos. If he had ever at-

tempted to connect compound wound or shunt
wound dynamos in series he would have found
that extra precautions must be taken, and this

same amount of complication is necessary to pre-
vent the dynamos from reversing each other."

Mr. Haskins said he did not, by any means,
agree with the author from whom he had quoted,
and whose diagrams he had reproduced, but he
had brought the matter before the club to

awaken discussion.

Mr. Cutter, of the Thomson-Houston com-
pany, said that in New Haven his company had
compound wound machines connected in mul-
tiple arc, and that in Cleveland they also had
compound wound dynamos connected in multiple

arc. He agreed with Professor Badt in that

Fig. 2.—New Combination Sets.

alternate machines could be connected in mul-
tiple arc much easier than continuous current

machines.

Professor Badt replied that he was not famil-

iar with the New Haven station, but that he was
thoroughly conversant with the station in Cleve-

land. There were two Thomson-Houston com-
pound dynamos there, which are used for

lighting the Euclid avenue opera house, con-

nected, not in multiple arc, but in series.

Chas. J. VanDepoele, who had not been pres-

ent during the reading of the paper or Professor

Badt's remarks, spoke in favor of large con-

tinuous current machines, the fields of which
were excited by a separate exciter.

Mr. Cutter said the tendency in Europe was
toward the use of large alternate current ma-
chines, and this statement was corroborated by
Mr. BHss from private correspondence.

The comparative economy of continuous cur-

rent and alternate current machines was discussed.

Mr. Van Depoele thought they would compare
favorably. Professor Badt said a comparison

between the two kinds of dynamos should be
between the continuous current machine and
the alternate current machine of to-day, and not

the alternate current machine of two or three

years ago, for that machine was no more like the

alternate current dynamo of to-day than the old

slide valve engine like the modern automatic

cut-off engine. In the older alternate current

machines there was very little iron in the arma-

ture, while in the modern machine there were

laige masses of iron in the armature. He was
of the opinion that the alternate current machine

was just about as economical as the continuous

current dynamo.
The discussion then turned upon the dangers

to human life from electricity, which were ex-

haustively treated in a paper read before the

club by Professor Badt some months ago.

New Combination Sets.

On this page we give additional illustrations

of new combination sets made by the Globe

Electric company of Cleveland, O., supple-

menting those published last week.

Fig. I represents a fire and temperature alarm.

The apparatus consists of a battery, thermostat

and bell permanently connected ready for use.

It may be hung up or placed upon a shelf or table

in a room or any other place where it is desired

to call attention to the rise or fall of the tempe-

rature above or below the degree to which the

apparatus has previously been set ;
thus a uni-

form temperature may be maintained which is

very desirable, if not essential, in sick rooms,
school rooms and other large assembly rooms,
or in homes where the temperature is often

allowed to rise or fall suddenly to such an ex-

tent as to entail serious consequences to the

occupants. Placed near a furnace or base bur-

ner stove the alarm will sound whenever atten-

tion or a fresh supply of fuel is needed. It is

also found very useful in greenhouses and incu-

bators for the same purpose. As a simple fire

alarm its merits will be at once recognized. The
whole apparatus is fitted complete in a polished

black hard rubber case with electro-plated

mountings, and is supplied connected and ready
to operate at any desired degree of temperature
to which it may be set There are four differ-

ent forms of thermostats employed in these sets.

In Fig. I the thermostat is inclosed and set to

any fixed degree ; in another form the thermo-
stat is exposed and adjustable to any increase of

temperature ; these forms are specially suited to

fire alarms ; the third form is adjustable to high
and low temperature, and so is the fourth, the

latter being furnished with a dial and regu-

lating or adjustable stops.

Fig. 2 is an invalid's portable electric bell set,

complete with battery, bell, push, and 30 feet of

flexible conductor which is wound on a reel with-

in the case. This set may be employed for any
of the purposes for which electric bells are or

can be used either temporarily or permanently.

It possesses the advantage amongst others of

being self-contained and always ready for use,

the only trouble in connecting one room with

another being the unreeling of the covered flex-

ible conductor and carrying it and the push to

the rooms from which the calls are to be sent.

The battery and bell may be placed upon a shelf

or hung up in the room occupied by the person
to be called, while the call button may be placed

on the couch, table or other convenient place

near to the invalid or caller, who, without pain-

ful turning of the body or more than the slight-

est movement of the hand, can summon the

attendant. The business man with the call but-

ton lying on his desk need not raise his eyes or

lift his pen to summon a clerk or messenger from
any place where the bell is located. The house-

keeper need not turn in bed or open her eyes to

awaken her sleepy help. Where the conducting
cord is not required, as for instance, when the

bell is employed on the dining table, it is

wound within the case. This same set answers
as a burglar alarm by substituting for the push
button a special attachment to a chamber or

Fig. 3.
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other door or window. These alarms are per-

manently or temporarily attached to the inside of

doors or windows which on any attempt to open
from the outside will start the alarm. Commer-
cial and other men traveling with valuables will

find this a better protection than a dozen sharp-

shooters, as all the occupants of the house are put

on the alert on the sounding of the alarm, and
the would be-thief is scared away by it. There
is generally one door or window in every house

to which IS attached greater importance than any
other ; to such this alarm could be secretly and
either permanently or temporarily attached so

that the alarm would sound on any attempt to

open or tamper with it. The same applies to

cupboards, drawers, safes, boxes, closets and
storerooms. A bell, buzzer, or fuse is the

means employed for giving the alarm. The bell

alarm would be noticed by the burglar who
would be scared away ; the buzzer would only be

heard by the occupant of the room or person in
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charge who might catch the thief in the act, while

the fuse which gives out a report louder than a

revolver, would be fired near the ear of the thief

when attempting- to open the door.

Fig. 3, as will be noted, is a combination phy-

sician's or family medical induction apparatus,

consisting of battery, induction coil and regu-

lator, switch, insulating handles, conducting

handles, sponge holders, flexible conductors,

—

in fact a complete apparatus,— all contained in a

polished hard rubber case, the whole forming a

neat and portable outfit of considerable range,

easily and simply regulated from a very weak
current scarcely perceptible to the most delicate

or sensitive, to a powerful current.

Theory of Telephone Circuits.

BY DR. V. W1ETLISB.\CH IN EUkirotecJniische Rnndschait.

Part II.

By specializing we shall easily reach the two
cases which had occupied our attention. We
shall not revert to them, but will give our atten-

tion to another important special case.

If we investigate a form of vibration which is

composed of several simple waves, and which
corresponds to a determinate acoustic sound, we
find that this is changed by telephonic transmis-

sion in three different ways. In the first place,

all the amplitudes become smaller and the inten-

sity is constantly weakened as a general thing
;

then the individual waves become mutually dis-

placed or their phases are changed, as the rapid-

ity of propagation of various high tones is vari-

m, the number of vibrations, has now disap-

peared from the formula with the exception of

the cosine factor in the numerator. The curve

of the amplitude is, therefore, a wavy line, whose
a.xis is parallel to the axis of m. Positive ampli-

tudes are always larger than the negative ones.

The size of the amplitudes and the lengths of

the waves decrease with the length of the line.

Therefore, with the assumption of Relation 5 the

amplitude is not, as Heaviside [Electrician, 1887,

June, page 79] erroneously conjectured, inde-

pendent of the amplitude, but is a periodical

function of the same.

Period

For E= i Maximum Minimum Axes m
~2 -

I km 10-9 10-12 1.4-10—'- 5000
10 km io-i» io-< = 1.410-'- 500

100 km lo-'i 10-1 = 1.4-10-' - 5°
TOGO km 8.5 10—3 7.3. IO-13 6.5-io-'3 5

The variations of the amplitudes around a

medium value, that of the axis, are so consider-

able, that they may under circumstances in actual

use become miportant. To illustrate the condi-
tions which may obtain, I have in the above
table arranged the maximum and the minimum
of the amplitudes, the position of the axes and
the size of the periods for lines i, 10, 100 and
1,000 kilometers long, in which

W= iw = io"; L= io*;

A =10-'-' =^^; =0,1^= 10-16
io''w ' '

and which thus almost corresponds to a copper

In Diagram 2 the amplitudes are graphically
depicted as a function of the number of vibra-
tions, and I is assumed to be one thousand
kilometers. As for the rest the conditions are

the same as above. This figure permits us to

lay out a general picture of the change in trans-

mission due to the relative change of the elec-

trical qualities of a circuit.

Let us begin with the cable curve L=0.
This has the form determined on page 15 of

Elektrotechnisclic Rundschau of this year. [Page 5,

No. I. Western Electrician.] The deep waves
are relatively too strongly reproduced as against
the high ones. The curve therefore approaches
the axis J=0 with a pretty strong pitch. No
periodical variation can be perceived. When in-

duction makes itself manifest the curve .straight-

ens itself, but at the same time the wavy varia-

tion asserts itself until finally when Relation 5
has been fulfilled, the axis of the amplitudes be-

comes horizontal ; the line of intensity however
becomes a wavy line, which periodically disap-

pears. If the capacity constantly becomes less,

the axis of the curve of the intensity of the am-
plitudes turns itself reversely; the high tones are

more strongly reproduced, the periodical changes
disappear more and more, and disappear entirely

whei-i the capacity C= 0, but in return for this

the curve has become very strongly bent since

beginning with zero it asymptotically approaches
a final value ML.

Generally the distortion consists of two differ-

ent parts: One in which the number of vibra-

tions varies in a constant manner, and one which
periodically increases and decreases with the

ously great. These displacements are of no im-

portance in actual practice, as the ear has the

power of analyzing a sound into the separate

simple waves which compose it, and in this the

phase is not taken into consideration. The most
important change is distortion of the form of the

vibration, which is itself caused by this, that the

weakening of the amplitudes by the four electri-

cal factors W, L, C, A, may become larger or

smaller according to the number of vibrations.

It is this distortion which limits transmission in

cables as well as in aerial iron circuits to such
comparatively short distances. The main object

for practical experts must be to remove this dis-

tortiou as far as possible. We can at least par-

tially remove the influence of the number of

vibrations from our formula and essentially sim-
plify the formula in case the following relation

exists :

W
17 "C

J, the current strength, then becomes the fol-

lowing simple equation :

J ^ Wl Hj _ii! 111

in which

P= V'A-W-[i+ami].

If we separate the actual from the imaginary,

we will have ;

aerial line of four ram. diameter and weak insu-

lation.

We have graphically represented the results

of this table in Diagram i. These variations

are so great that they may seriously imperil tele-

phonic transmission. Fortunately they never

manifest themselves to so great a degree as our

formulas would seem to indicate, because we
constantly introduce into the circuit apparatus

which has very strong induction, and by which

the curve of the current may be entirely trans-

formed. The manner in which this is done we
shall show later on. when we give attention to

these composite circuits.

For long lines it may be very advantageous
under certain circumstances to adapt ourselves

to the special conditions, according to Relation

5. We shall be able to judge best of what it is

necessary to do, by comparing the three cases

which have been separatel)' considered and given
prominence :

C=o; WiL=A|C; L=o
The formulas which appl}" are :

E cos (mt+d)
(I.) C= o; J= Lv''[i+(W|mL)2]

(2.) w|l=a|c;

number of vibrations. As far as I know this

composite character of the distortion has no-

where received notice. The constant part is a

function of the quotient of both factors A+ miC
and W-fmiL. The periodical part is on the

other hand the product of these two factors.

The results obtained from both are therefore en-

tirely different, and in judging transmission we
must take into consideration the constant as well

as the periodical part. As the formulas show,

insulation has an essential influence. It is true

that the highest insulation does not always give

the best results. On the contrary, it may hap-

pen that a moderate insulation is to be preferred.

The main thing always is that it be as uniform

as possible. In cables it is possible to make an

insulating material which -n'ould approximately

maintain a definite degree of insulation, which
degree could be determined in advance. In

aerial lines this- is impossible. In fine weather

these show the insulation of the dry air, and in

actual use, provision may be made that the insu-

lation be as good as possible in bad weather also.

I have often heard the assertion that a certain

telephone connection would work better in bad

weather than in good. If we consider the peri

E (cos mt-j-d

)

\/[^

J =
I^V'mCW

'--Vaw— 2 cos 2I VAWm-a.

I cos fmt+d)

W-1

J =2- ^ W (e'-yAW—e-'-VAW)cos I VAW-am+i [e'-y AW+e-i'V-AWJsin l-V-^Wam.

The cosine vibration V^=E cos mt gives us:

t_,.,\/A~ _ cos (mt+d)

in which

iV ^.-Y/[e='-V'A\V+e-=''v'AW—2 cos 2I-A/ AW- am]

e' •V Aw 4- e-i V' A w
•^'1 "—

. ,,^ 1—7^-tnlVAW-am-
e'-V AW —e—

' V AW

a/ [e' V mCW +e-i -N/mCVV — cosl VmCW

odical variations, it is easy to see that such a

phenomenon is possible. It has also been as-

serted that cables with weak insulation worked
better than those with high insulation. Isolated

facts of this description of course do not estab-

lish anything. The most essential thing is the

cooperation of the distinctive separate charac-

teristics of a line, and into this theory only can

give us a clear insight.

In the consideration above, the fact has not

been taken into account that resistance and in-
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sulation depend on the number of vibrations.

When we are dealing only with copper wires our

results may be approximately correct. For iron

wires, on the other hand, the proper correction

must still be introduced.

In the essays previously published we have

devoted our attention to simple circuits; that is,

those which consist of a homogeneous wire with-

out any apparatus switched in.

This is a thing we never find in actual use.

Apparatus is always switched in at the end of a

line, and very often at a number of places in the

circuit. At times the line itself is not homo-
geneous, but consists of different sections, for

instance,of an air line and a stretch of cable. After

we have become conversant with the nianner in

which telephone waves propagate themselves in

a simple line, we shall, in several essays to fol-

low, make an investigation of transmission in a

composite line.

[Concluded.^

Tne Elements of Electric Lighting.

By Philip Atkixso.n, Ph. D.

NUMBER XIX.

Electric Induction.—By electric induction

is meant the influence which a charged conductor

exerts on another conductor in its vicinity, in-

sulated from it. It may be considered under two

divisions, static induction and current induction;

static induction pertaining to accumulators, as

Leyden jars, condensers, and storage batteries,

and current induction pertaining to the mutual

influence of currents.

If an accumulator is charged positively it pro-

duces a corresponding negative charge on all

bodies in its immediate vicinity, electricity equal

to that of the positive charge being repelled

from them ; if negatively charged a correspond-

ingly equal positive charge is attracted, and
accumulated on them. In either case there is

no electric transfer of such a nature as to reduce

the original charge ; the accumulator, if positively

charged, loses no electricity, and, if negatively

charged, it gains none. This is proved by the

fact that, where surrounding objects are removed
beyond the influence of the charged body, no
permanent efliects remain on them unless special

means are used to render such effects perma-

nent. This may be demonstrated by placing a

gold leaf electroscope in the vicinity of the

charged body, when the leaves will indicate the

charge by their divergence, but on being removed
they converge again. To make this eft'ect per-

manent, let the plate of the electroscope, while

under the influence of the charge, be touched

by a conductor connected with the earth, a

transfer of electricity will now take place, either

to or from the earth, according as the charge is

positive or negative, establishing equilibrium

between the electroscope and charged body, as

indicated by the convergence of the leaves, thus

proving the fact of attraction or repulsion of elec-

tricity, as stated above; then on the removal of the

electroscope from the influence of the charged

body, difference of potential asserts itself and the

leaves diverge. Now, since the electroscope is

simply one of the surrounding bodies under in-

ductive influence, so constructed as to indicate

it, we must infer that all other bodies similarly

placed are similarly influenced.

Induction can take place only through an in-

sulating medium—as air, glass, or an insulating

envelope—which is termed the dielectric. Its

nature is not fully understood, but since there is

no actual transfer of electricity, and since energy

can act only through matter as its medium, it is

evident that the dielectric, in some unknown
manner, becomes the medium, of this subtile in-

fluence. The definition, " direct action at a

distance," formerly used by some leading elec-

tricians, is too vague, and has been abandoned
since the nature of electric action has come to

be better understood.
Current induction is of the same nature as

static, modified by the properties peculiar to

currents. That which we call continuous current

is in reality a succession of impulses or infini-

tesimal currents, as has been already explained
;

and the conductor throughout its entire length,

whether it be an Atlantic cable or a foot of wire,

has practically, at each successive instant, a

static charge, modified by the difference of po-

tential between its extremities, by virtue of

which the transfer of energy takes place ; con-
sequently this charged conductor, like other
charged conductors, e.xerts inductive influence

on adjacent conductors.
When a current flows through a wire it is

found that the efl'ect of induction is to produce
an opposite current in any adjacent parallel con-
ductor. The nature of this action may be rep-

resented by the following diagram :

{a.) +]o + -f + + -f-f + -f + i

(b.) _ , I

Let a represent a conductor in which a cur-

rent is flowing from left to right by virtue of the

difference of potential represented by + 10 at

the left and + i at the right, and let I represent

an adjacent parallel conductor. Since inductive

influence radiates from the charged body equally
in all directions, only a small fraction of the
lines of electric force radiating from a are inter-

cepted by b ; but, for convenience, we may
represent this fraction by — i at the right, and
— 2 at the left. Now since, as has been shown,
the positive produces by induction an equal cor-

responding negative and vice versa, the positive

potential in a, represented by + 10 produces,

under the conditions named, a negative poten-
tial in /;, represented at the adjacent point at the

left by — 2, while at the right -f i in a produces
— I in l> ; and since electric movement is al-

ways from higher to lower potential, the current

in b must flow from right to left, opposite to that

in a.

Hence, when currents in two or more adjacent

parallel conductors flow in the same direction,

the effect of their mutual induction is to produce
in each a counter • current, which reduces the

volume of the primary current ; the effective

current by which useful work is accomplished

being then represented by the difference be-

tween the two. As in the illustration, if the

primary current were represented by ten and
the induced opposing current by two, the efl^ect-

ive current would be represented by eight.

But if the primary currents flow in opposite

directions, the effect of induction is reversed,

and the volume of effective current in each con-

ductor increased, as can easily be seen by the

following diagram :

(6-.) +io+-f + -f + -f + -f + i

id.) + I -f + -f + + + -f- + + 10

in which the current in c flows from left to right,

and in d from right to left. The positive po-

tential 10, at the left of c, induces at the same
end oi d 3i much stronger negative than the

potential i, of d, can induce in c, consequently

the difference of potential between the opposite

extremities of d must be greater than if c were

removed, and hence its e.ra.f. and resulting vol-

ume of current must be greater. And the same
effect in c must follow from the difference of

potential at the right between the 10 of d and

the I of c. The effect of induction in increasing

current quantity at the expense of current in-

tensit}', or intensity at the expense of quantity,

has already been sufficiently explained in con-

nection with the subject of transformers, treated

of in Number XV. of these articles, so that fur-

ther reference to it is unnecessary.

Magnetic induction, while strongly resembling

electric induction, must be carefully distin-

guished from it, the one is the reciprocal of the

other. Practically magnetic induction is found

only in connection with iron and steel, and as

we have seen, the construction and operation of

the dynamo is dependent on the reciprocal

action of magnetic and electric induction, the

electric current being generated by the magnetic

induction of the iron cores of the field magnets

and armature, and reciprocally, the magnetism

being generated by the electric induction of the

current in the coils. The direction of the mag-

netic and electric currents produced by this re-

ciprocal induction are always at right angles to

each other, the tnagnet and the coil or line con-

veying the electric current, if free to move,

always assuming this relative position with re-

spect to each other.

At th-e National Grange meeting at Lansing,

Mich., November 17th, resolutions were adopted

favoring a government postal telegraph.

A Strong Consolidation.

A recent circular letter by Hugh R. Garden,
vice-president of the Consolidated Electric Light
company. New York, addressed to the stockhold-

ers of that company and the patrons of the Saw-
yer-Man Electric company, is of sufficient inter-

est to electric light companies to warrant its

insertion here. It follows :

" The Consolidated Electric Light company,
owner of the Sawyer- .Man patents, has, from time
to time, received numerous applications for licen-

ses to manufacture and sell the incandescent
lamps, and other electrical apparatus covered by
its patents, which applications it has been con-
strained to decline.

" With the view, however, of utilizing the in-

ventions of others who have achieved success in

the electric lighting field, and at the same time of

concentrating and enlarging its business to meet
the constantly increasing demand for its appa-
ratus, the Consolidated Electric Light company
has recently completed the following important

transactions, which are of interest to its stock-

holders and patrons.
" First :—It has granted to the Thomson-

Houston Electric company a license to manu-
facture and use incandescent electric lamps and
attachments, in plants and stations established

by that company in combination with its exten-

sive and popular arc light system, upon an
agreed royalty ; and has also entered into con-

tract with that company, whereby the interests

of both companies, in the manufacture and sale

of electrical apparatus other than that covered

by the Sawyer-Mau patents, are mutually pro-

moted.
•' Secondly :—It has purchased from the West-

inghouse Electric company its valuable electric

lamp factory and equipment at Pittsburgh, Pa.,

with a guaranteed capacity of five thousand in-

candescent lamps per day ; and has entered into

an agreement with the Westinghouse company
whereby the purchasers from that company of

its alternating apparatus— (the most economical

and efficient for central station lighting)—shall

also purchase froin the Consolidated Electric

Light company, the Sawyer-Man lamps and at-

tachments, for use with such apparatus, and shall

have the protection of the Sawyer- Man patents.

"Thirdly;—It has purchased the stock and as-

sumed the control of the Sawyer-Man Electric

company, which has heretofore been its sole ex-

clusive licensee, and will conduct its commercial
department through the agency of the Sawyer-
Man Electric com.pany.

" Fourthly:—It haspurchased that valuable and
extensive manufacturing and business property,

Numbers 510 to 534 W est Twenty-third street, in

the city of New York, having a front of 325 feet

on said street, with floor space of 117,000 square

feet ready for use, and with a capacity for an in-

crease to 200,000 square feet ; being sufficient

for the establisment, at that point, of its general

offices, and of its principal legal, technical, man-
ufacturing and commercial departments.

" To meet the increasing business demands of

the' Westinghouse company, the Thomson-Hous-
ton company, the Sawyer-Man company and the

general public, the Consolidated Electric Light

company will, within a short time, manufacture
at its combined factories, at least ten thousand
electric lamps, with the necessary electrical at-

tachments, per day ; and this demand, based
upon the reputation for excellence which these'

companies have attained, in their respective fields

of usefulness, will greatly enhance the value of

its property, and will promote the interests of

incandescent electric lighting to an extent hith-

erto unknown.
" This recognition of the Sawyer-Man patents,

and consequent concentration of power in the

Consolidated Electric Light company, is attended

with a corresponding ability, on the part of this

company, to protect itself from infringement of

its patents ; and steps have recently been taken,

in the institution of new suits against infringers,

and in the vigorous prosecution of those here-

tofore instituted, which, it is believed, will speed-

ily and effectually secure to the company the ad-

ditional profits from that source to which it is

justly entitled."

The ground-wires motto. "Adscriptus Glebce
'

—"Attached to the soil."
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The life of the bucket-shop man in Chicago

is not a happy one. A few weeks ago a tem-

porary victory for the bucket-shop men was re-

corded in the form of a decision by Judge Col-

lins who declined to dissolve an injunction

procured by one of that ilk against the Board of

Trade restraining it from interfering with the for-

mer in the way of withholding quotations. Mon-
day, Judge Baker, in his charge to the Novem-
ber grand jury, called their attention to. the fact

that laws for the suppression of bucket-shops

had been passed by the last legislature. He
then gave the legal definition of a bucket-shop,

prescribed the penalties and set forth the duties

of a grand jury in investigating violations of the

law. States Attorney Grinnell—he who con-

ducted the prosecution of the famous anarchist

and " boodler " cases—is back of the prosecution

of the bucket-shop men.

The second installment of the article on the

theory of telephone circuits, by Dr. Wietlisbach,

is given this^week. The telephone is pre-emi-

nently the outgrowth of the highest scientific

development, and depends on those refined phy-

sical subtilties which are properly understood

and appreciated only by minds of the highest

scientific order ; the intensity and amplitude of

vibrations, the cause and effect of electric and
magnetic induction, the subtile influences of con-

ductivity and insulation, are the facts which
underlie the whole system of telephonic trans-

mission and constitute its very life ; and while

the ordinary inventor may accidentally stumble

on to combinations involving such high scientific

subtilties, and produce wonderful results, he is

often quite incapable of comprehending the

the nature of his own invention, or of pointing

out the causes of important defects, and sug-

gesting the remedy, and must leave this work to

such men as Wietlisbach, Thomson, and others.

At last Monday night's meeting of the city

council of Chicago a resolution was passed, that a
committee, consisting of the mayor and two alder-

men, be appointed to negotiate with the several

gas companies of the city for a lease of their

several properties, for the term of ninety-nine

years, or such other term or such other arrange-

ment as may be agreed upon, and report the

same to the council.

The order for an estimate of the expense of

the city erecting gas works of its own also

came up. It was amended so as to include the

cost of furnishing gas for fuel and power pur-

poses as well as light, and further by allowing

ninety instead of thirty days for making the

estimate, and as amended was passed.

The opinion expressed in these columns a

week ago that such steps would be in the line of

backward progress may be reiterated. Discon-

tent with the poor illumination of the streets of

Chicago resulted in an order directed to the

city electrician to prepare an estimate for light-

ing a large territory by the electric light, the

city to own and operate the plant. The data

necessary are now being prepared. Meantime

the advocates of gas .have prepared and secured

the passage of the resolutions noted above.

"After the innings which American inventors

have had on this side, it should be a source of

gratification, not only to Prof. Forbes' personal

friends, but the entire British race, if the new
meter comes into universal use in the states,"

says London Electrician in an editoral note on

the reception of Professor George Forbes and

his coulomb meter, in America.

As eminent an authority as Edward Weston

gave the instrument designed by the British

electrician, all praise, and readers of this paper

have had the opportunity of seeing a graphic

representation of the meter, and have had the

opportunity of studying its merits, brought out

both in a description by its inventor and in the

discussion that was awakened in the Institute ot

Electrical Engineers in New York. No warmer
reception could have been accorded an inventor

or invention than was extended Professor Forbes

and his coulomb meter.

In the main our British contemporaries have

been exceedingly fair and courteous towards

American electricians, and have unhesitatingly

awarded praise where praise was due. The im-

plied compliment in the quoted excerpt should

therefore be acknowledged by the repetition on

our part of the desire for a practical tribute to

the English electrician's scientific attainments,

ability, and skill.

Alderiman Elliott, of the Rochester, N. Y.,

common council, a week ago prepared a table

designed to show primarily the amount of money
paid by each ward of the city into the lamp fund,

and the amount that each ward received from the

city in lights within its territory. The report is

made from data obtained in October and the

first two weeks of November. It does not show

the precise number of lights furnished by the

electric lighting companies, for the three compa-

nies are still locating new lights in accordance

with the contracts they have with the city. A
portion of the councilman's report is appended

with the single note in preface that the Roches-

ter Electric Light company uses the United

States sj'stem and that the areas of the two wards

represent square acres:
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There is much in this table of interest. The
appropriation for the lamp fund is $115,000.

Tliere are 1,753 %^'^ ^^'1 1,286 electric, a total of

3,039 lights, and the average annual cost to the

'city is about $34 per lamp, gas, arc and incandes-

cent. There is an average of one light to about

every 3j4 square acres or the city pays annually

about $io for the lighting of each square acre of

territory. Rochester is a well lighted city and
considering the amount of illumination the cost

is low.

government rejected after the work had been
begun under the most favoi'able auspices, and
with the highest assurance of its ultimate suc-

cess. It is argued that the large amount of cap-

ital invested, and the large sums already expended
in the opening of this gigantic work, must even-

tually lead to a favorable result ; that the alleged

fear of opening a road for military invasion is

too ridiculous a pretext to be seriously enter-

tained ; and that great benefit must accrue to

the English from such a connection with the

continent of Europe, from which they are now
isolated.

This enterprise is of importance to the elec-

trical world, as it involves not only the lighting

of the tunnel during the progress of the work,

which evidently must be done by electricity, but,

in all pi'obability, the motive power for the trains

will be electrical, since, in such a tunnel, the

smoke and steam would render the ordinary

steam locomotive impractical.

Our French contemporary, Electricite, in an
editorial note, takes up the subject of the tunnel

under the English Channel, which the British

In our columns this week will be found papers

on apparatus for ocean cable transmission by
Charles Cuttriss and Thos. D. Lockwood, read

before a combined meeting of the American In-

stitute of Electrical Engineers and the New York
Electrical society in New York, on the 15th, with

a report of the discussion which followed.

It is well known to most of our readers that

apparatus suitable for telegraphic transmission

over land lines can not be used with ocean

cables, which from conditions peculiar to them
require apparatus of the greatest delicacy and
sensitiveness. The mirror galvanometer of Sir

William Thomson is just such an instrument,

and for some years was the only one in use and
did excellent work. It consists of a delicately

poised galvanometer needle, sensitive to the

slightest shade of current, to the center of which

is attached a small mirror which reflects a ray of

light from a lamp on a screen suitably placed
;

the ray acting as a long pointer, so that the

slightest deflection of the needle, scarcely per-

ceptible to the eye, is multiplied by. this long ray,

moving without friction, and dictates on the

screen a distinct movement to the right or left of

a given line. The difference of amplitude given

to these movements and combinations of move-
ments by the operator at the distant station con-

stitutes the visible alphabet, read by the eye, as

the click of the ordinary instrument is read by
the ear. This, as explained by Mr. Cuttriss, re-

quires two receiving operators, one to write the

message while the other reads and dictates it,

since it would be impossible for the latter to write

while watching the moving ray of light. The
consequence is that mistakes occur from imper-

fect enunciation, which can not be corrected till

after the message is completed, occasioning loss

of time, which in this case is emphatically money.

These defects showed.the necessity of a more ef-

ficient instrument, and the siphon recorder, also

by Sir William Thomson was the result, by which

ink and paper oppositely charged by a static gen-

erator are brought into contact, the ink being

ejected from a very fine siphon tube ji-j of an

inch in diameter. The unreliability of the static

generator in the damp, hot summer weather, led

Mr. Cuttriss to seek for some means of improv-

ing this otherwise excellent instrument, and he

naturally looked to magnetism for a solution of the

problem, and after long, patient investigation,

with the usual accidental discoveries incident to

such investigation, he perfected the present mag-

netic syphon recorder, which accomplishes the

work very perfectly and is free from the defects

found in the electric instrument.

The use of submarine cables for telephonic

transmission, which was the principal subject of

Mr. Lockwood's paper, elicited a very earnest

discussion, in which Mr. Cuttriss fully indorsed

the opinion expressed by Mr. Lockwood, that

such transmission is impossible over lines more

than 100 miles in length, on account of the com-

parative slowness of electric movement over such

lines ; the impulses not being capable of moving

the diaphragm of the telephone with sufficient

rapidity to produce audible sound. The interest

manifested however showed that the importance

of the subject is fully appreciated, and we may
hope that scientific invention will yet solve the

problem as it has many a problem presenting

similar apparent impossibilities.

^J^
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Recent Improvements in Apparatus for
Ocean Cabling. 1

BY CHARLES CUTTRISS.

In order that the improvements embodied in the instru-

ment you may have seen at the American Institute Elec-

trical exhibition may be clearly appreciated, it would be
well perhaps, if I were to mention briefly the instruments

previously used on the Atlantic and other long submar ne
cables.

The mirror galvanome'er was undoubtedly the first com-
mercially successful instrument ever used on an Atlantic

cable, and you are all so familiar with it as a measuring
instrument that a description will be superfluous, but per-

haps it wJl be well to point out its defects as an instru-

ment by which messages are received: First, it requires

two operators to work it, one to call out the signals, the

other 10 write them down. At a first glance there

would not serm to be .much room for errors on the part of

the writer, as the operator is cilled who writes the mes-
sage, letter for !etter from the others dictation, but you will

see that they can easily be made when your attenti >n has

been drawn to the sim-Iarity in sound between B. P. V,

M. N, and other letters when rapidly called out. This
similarity of course depends lar^jely upon the more or less

clear enunciation of the speaker. The liability to mis-
understand a letter on the part of the writer teils

severely against the rapidity of the Sfirvice as well a? its

accuracy, for this reason ; supposing the writer misses a

letter in a code message, he has no possible way of telling

from the context whit it should be, can not interrupt the

receiver to ask him to repeat it, therefore his only course is

to omit it and trust to his reader's recollection of the

particular word at the end of the message. If he should

not remember it, they must then delay the trafiic by getting

the word repeated from the distant station.

In order to avoid this liability to misunderstand one
another, some operators got into the way of calling out

the letter and immediately following it with some sliort

word whose initial letter would corre-pond with the one
called out, such as 'n"for "nuts," "m" for "mutton,"
etc.

-5^*"—

^

Fig. I

.

Another cause for delay arose from the fact that some
readers would never trust to the correctness of their writer,

but would always stop at the end of a message to scan it

over in order, if possible, to detect any error that might
have been made. While all these things added to the delay in

transmission, one can hardly blame the clerks ; for if an
error was discovered at headquarters it meant a fine of

•^j, i or ^ of a day's pay, in which all three of the clerks

—

the transmitter, receiver and writer—had to participate.

It was impossible to lay it at the door of any particular

one, as each of them would most emphatically deny the

soft impeachment of the possibility of his making an error.

These causes of delay are now obviated by the use of the
recorder, as the operator can always take a second glance
at any doubtful signal. Were it not for this liability to

error on the part of the mirror clerks, I doubt if that

instrument would have been so entirely superseded by the
recorder, for its simplicity is a great recommendation. It

requires very little skill in its adjustment, and with clerks

that work well together, its speed is as great as, if not
slightly greater than, that of the old form of recorder.

During the years i86S and iS6g. while I was in Sir

William Thomson's laboratory in Glasgow university, his

first siphon recorder was constructed. I well remember
the instrument, the electro-magnet of which was a ring of
iron about i foot in diameter, I inch thick and 6 inche
deep. The signal coil was rectangul.Tr in shape, about 6,'^

^AQches long by 2 inches wide. The electro-motor for

drawing the paper slip was an ordinary 5 or 7 armatured
wheef with two electro-magnets. It was provided with
two bands, one of which turned some wheelwork, which
drew the paper slip, while the other rapidly revolved a
small generator or replenisher which produced by induction
static electricity for maintaining the electrification of the
ink. This replenisher worked on the same principle as
those used for maintaining the potential of the Leyden jar
of Sir William's quadrant electrometer. The whole ar-

rangement looked like a medley of different instruments
selected at random from a laboratory supply

;
yet each had

its different part to perform, and it was wonderful to see

iReaa before tlie New York Electrical Society and the American
InSLitute of Electrical Engineers, Nov. 15. 1887.

the results that were obtained, when they were working
harmoniously together under the direction of the masterly
mind of the man who organized them, and who stands
peerless either as an inventor, a scientist or a patient
instructor.

Some three years later one of the most improved re-
corders was sent out to the cable station at Duxbury,
Mass., and as you may not be acquainted with its construc-
tion I will describe it briefly in order that you may more
readily understand the changes that have been made in it

up to the present time.

The upper part of the diagram. Fig r, represents the
"mouse mill," as it is commonly called, which generates the
slatice leclricity, which is conducted from the drum a contain-
ing a coiled spring along the moist string and thin wire which
you see stretched from a to c ; the ink pot is supported on
a baked wood arm and is metallically connected with the
frame to which the siphon is suspended, this in turn being
connected with the milled nut c. ./Vand 5, Fig 2, are the re-

spective pole^ of a strong electro or permanent magnet, be-
iwc en which is seen an oblong piece of soft iron, the purpose of
which is to concentrate the maiinetic lines of force into two
fields, through which the two sides of the rectangular sig-
nal coil pass. The signal coil, which is connected to the
cable, is suspended by- fine silk cord, and care is taken that
it hangs perfectly clear from all the iron of the magnetic
circuit. Attached to the bottom of the signal coil will be
seen two strong silk fibers which pass behind a brass bar,
into which a series of :-hallow notches are cut. To the
ends of the fibers are attached lead weights which flide in
grooves that are tilted slightly out of the perpendicular, the
lower end-; being the nearest to the observer; by this ar-

rangement the fibers pass at a slight angle partly" around a
serrated brass bar, and consequently are held secure from
any lateral displacement in any one of the notches in which
they may be placed. These weights and fibers hold the
signal coil in the magnetic field and prevent its moving in

any direction other than a circular one, with the suspension
cord as an axis, and any movement in this direction is re-

sisted by the two fibers supporting the lead weights, which
tend constantly to keep the coil in the center of the mag-
netic fields, and therefore the movements of the coil are
controlled almost entirely by these fibers.

The siphon is attached, as shown, to a bras^ frame, from
the bent ends of which is stretched a fine brass wire kept
under a constant strain by a curved spring at one end.
To the other end of the spring is attached a milled nut by
which the wire can be twisted so as to put a lateral strain

on the siphon and its carrier. A small lug projects from
this carrier and to it is attached the fiber the o her end of
which is fastened to one corner of the signal coil. The
sgnalcoilis now twisted slightly In a direction such as
to draw the fiber, and with it the siphon, away from the ob-
server. If now the milled head on the brass frame is

turned so as to bring the end of the siphon again toward
the observer and into the center of the paper slip which
passes in front of its lower point, every motion of the sig-

nal coil must be followed by the siphon ; and as the fiber

is attached so near the strained brass wire the movements of

the signal coil will be greatly multiplied.

The marking of the siphon is done as follows: The mouse-
mill genera es static electricity, which being conducted
along the string and wire from a to c electrifies the ink
contained in the ink pot; and as the ink pot is insulated,

the only way that the electricity can escape is by means of

the column of ink contained in the siphon. It does not
discharge as is commonly supposed across the air space
between the siphon point and the moving paper slip, but
the electrified ink draws the siphon which contains it bodily

toward the paper—which is slightly damp— until they touch,

when the siphon is immediately discharged to earth, and
by its elastic ty flies back to its former position, by which
time a sufticient charge of electricity has accumulated to

again attract it to the paper. These movements to and from
the face of the paper, which are termed the " vibration,"

take place at a speed determined by the natural rale of

vibration of the siphon, and are generally between 80 and
100 per second ; hence we can obtain a record of the

potential of the cable as many as So times a second ; and
as these potentials are determined by the operator sending

at the distant station, they constitute the signals at the re-

ceiving stations.

Tiie arrangement adopted in this instrument to regulate

the supply of static electricity to the ink pot was by inter-

posing a piece of moist string between the string drum a

and the milled head c. Thlsstrmg had a fine wire attached

to one end, so that by turning the milled head in one direc-

tion the length of the moist string interposed between the

two points could be varied and likewise the electric dis-

charge to the ink pot.

This arrangement worked very well at Glasgow, where
the atmosphere is to a great extent saturated with mois-

ture ; but in tliis country the string was soon dry, and

then the ink would not be electrified, and consequently the

record would fail. To remedy this defect I made use of

the brush discharge by connecting an adjustable wire, pro-

vided with a sharp point, to the drum a, and a flat piece of

brass to the milled head <r. This was found to work per-

fectly, and that principle has been adopted in all electrified

ink recorders made since that date. But we soon began to

experience a greater trouble than the one before spoken of,

and one that still exists in all recorders using static elec-

tricity as a means of vibrating the siphon; that is, the

great difficulty experienced in generating a supply of static

electricity during damp weather, and in keeping the arm
that supports the ink pot dry. Everything will work beau-

tifully in nice, fine weather, but during the moist, c'ammy
dog days of August, and the foggy days that are liable to

come on at most cable stations without a moment's warn-

ing—then it is that trouble of the most aggravating descrip-

tion falls upon us. Suddenly the record fails. Examina-
tion. shows that Che generator or supporting arm of the ink

pot has t;ot damp. Lamps are lighted and placed near the

instrument, sometimes w th a satisfactory effect, but often-

times not. In the latter case there is nothing to do but to

stop working the recorder and go over to the mirror instru-

ment while the generator is being dismounted and thor-
oughly dried ; but meanwhile valuable time has been lost,

and business has been delayed.

Everything imaginable was tried in order to overcome
this difficulty, but without success, and at last we realized
that in order to make the instrument more reliable, we
must find some way of obtaining a record without depend-
ing upon the electrification of the ink.

The first suggestion came from John Gott. the superin-
tendent of the St. Pierre station, namely, to make the
siphon a shade larger than usual, and put a few camel hairs
in the lube at its marking point, and, as it were paint the
record on the paper slip. This worked very well, but the
siphons would occasionally clog up, as we were at that

time using commercial writing ink. The hairs acting as
a strainer would arrest the larger particles. When you
realize the smallness of the tube, the bore of which is only
1-200 of an inch in diameter, the wonder is not that it got
clogged up, but that the ink would flow through it at all.

The next step in advance was taken one dav when the hairs

accidentally came out of a siphon, the point of which hip-
pened to be particularly smooth and square with the pa-
per ; it was then found that a very go id and reliable record
was made by carefully adjusting the paper up to the point
of the siphon until it touched it. The paper was then
drawn slightly backward again ; the capillary attraction

being suffic ent to keep the siphon from leaving it, while at

the same time the friction was greatly reduced. This man-
ner of recording has been used ever since that day on the

"Dy" section of the "69" cable, and it has also been
adopted on many others whose length does not exceed
1,000 miles, but they must have a conductor of low resist-

ance.

About the year 1876 I constructed a recorder of the
most simple kind, in which the signal coil was pivoted and
to which the siphon was directly attached. The con-
trolling springs or fibres were dispensed with by attaching
a small piece of iron to one corner of the coil and bringing
it under the influence of another niovab e piece of iron on
one of the pole pieces of the e'ectro-magnet. It was
during the construction of the instrument that I first en-
deavored to vibrate the siphon mechanically and also by
means of magnetism, but at that time I did not succeed in

getting a pertectly straight and steady line. As the mode
of working before described was so satisfactory, I did not
pursue my experiments any further, for inasmuch as I had

Fig. 2.

eliminated the troubles incident to the use of electrified

ink at the Duxbury station, I did not realize that they still

existed at other stations, where the methods we ad pted
could not be practiced, owing to the greater length of the

cables. However Mr. Dickenson, of Heart's Content, N.
F., was not idle, and during the year 1SS5 he invented and
patented a method of vibrating the siphon mechanically.
The method practiced by him was to prolong the cradle

carrying the siphon. He then attached a magnet and
armature at the end of the frrfme carrying the strained

wire, and connected the prolongation of the cradle to the
armature by a silk fiber. When a battery is connected to

the magnet and its circuit is rapidly interrupted, the motion
of the armature is communicated to the siphon by means
of the connecting fiber. What success this invention has
met with in practice 1 am unable to state.

When I became identified with the Commercial Cable
c?mpany, I found that it was decided to prolong their ocean
cable, which lauded at C'iney Isi nd, into the heart of the
city by means of -n underground cabe, and to use a re-

cording instrument upon it The type of cable and the

high rate f speed at which It was to be worked required
th.it the instrument shou d be of the most sensitive class,

hence e'ectrihcatiun ' f the ink or some other device for

preventing friction between the siphon and the paper slip

must be used. Therefore, as nothing else offered, we
;.dopted the electrified ink recorder. It was not long before
the old troubles were encountered, as the office was very
small, nd we were obliged to keep the windows open for

ventilation. Consequently it would be only a short time
after a rain storm began before 1 heard the old cry, " ihe

ink has failed." This was such a constant source of trouble

that I determined to try again and find some other way of

vibrating the siphon After mature thought, and with the

experience gained from previous failures, I was convinced
that, in order to make anv device work successfully and
still leave the instrument as sensitive as by the use of elec-

trified ink, the siphon must hang perfectly free and not be
retarded in its lateral movements by anv extraneous fibers,

and that, at the instant it touched the paper to leave its dot

of ink, the point must be locked, as it were, to prevent its

re-bounding laterally, in case the surface of the paper
should be slightly irregular. The only resource seemed to

be magnetism app'ied as near'y as possible in the same
manner as had previously been practiced with electricity. I

determined therefore chat the part of the siphon under its

influence must be the marking point. The question then arose

in my mind as to the possibility of attaching a sufficiently



262 WESTERN ELECTRICIAN. November 26, 1887

]arge piece of iron to the end of the siphon without weight-

ing it to a degree that would be detrimental to the clearness

of the signals, by re ison of its increased inertia. Another

very doubtful point was, would it be possible to construct a

magnet with a field of force so uniform that a siphon tipped

with iron would vibrate at right angles to the plane of its polar

face without any tendency to irregular lateral movements, or

in other words, if it were placed near the edge of the magnet,

would.it not have a tendency to be drawn toward the center ?

When the idea was first conceived, I must admit that I had

the greatest doubts of its success- But nevertheless I de-

termined to give it a trial, so I attached a toothed wheel to

the shaft of an electro-motor, so as to act as a contact

breaker for the local circuit, containing the electro-magnet

with which it was desired to vibrate the siphon which had

its point armed with a small piece of iron, and was at-

tached to the usual strained wire suspension of a recorder

held firmly in a vise on the same table upon which the

motor was running. The siphon was now approached by
the rapidly vitalized e'ectro-magnet, but without its show-

ing any signs of vibration. Thinking th .t perhaps the bat

tery was not strong enough to energize the electro-magnet

sufficiently, more was added to the circuit, but still without

effect. The electro-magnet was then removed, intending

to replace it with a more powerful one, but the motor was
stilt running. So imagine my surprise the next time I

looked toward the table when I saw the siphon vibrating

beautifully, describing an arc of about half an inch.

Thus without any apparent cause it was doing of itself

what I had vainlv endeavored to make it do with a powerful

electro-magnet. However, the solution of the mystery

was soon arrived at, as I accidentally touched the table .

and felt a very slight but regular vibration; then every-

thing was clear and I saw that the motor put the table into

a state of vibration, the rate of which was exactly equal to

that of the natural rate of the siphon; which, therefore,

picked up the vibrations and showed them in a greatly

magnified form. I realized plainly from this experiment

that to make the siphon vibrate by magnetism all that was
necessarv was to vitalize the magnet at a rate equal to the

natural period of the siphon. In a short time by means of

a second experiment I succeeded in producing these vibra-

tions by magnetism and found them just as regular at the

edge as at the center of the magnet, the siphon not having

the slightest tendency to move laterally from any position

in which it was p'aced.

It wou'd be uninteresting to you to follow me through all

the numerous experiments that were made before the vi-

brator was perfected. But I will mention one instance

ihat shows how simple may be the cure for the unforseen

difficulties that constantly arise when one is trying to per-

fect an instrument. When the first vibrator was tried, in

which mercury was used to alter Its rate, it was noticed that

the lecord would fail with great regularity for about an
inch. The trouble was^ located in a glass tube, and was
due to some of the mercury climbing up it under the in-

fluence of the vibra'ion and then falling back to th main
body. This, of course, made variations in the rate, and
was fatal to the instrument unless it could be remedied X

tried to put weights on the top of the mercury, but 'tliey

would not work satisfactorily, and at last, when almost in

despair, the remedy was found in two drops of glycerine.

The viscosity of the glycerine, I find, is so great that it

prevents the' column of mercury breaking up.

This method of vibrating the siphon by magnetism has
been applied to a 1 the Thorns n recorders in use on the

Commercial Cable c mpany's system for upwards of a

y ar with the greatest success. Failures of the ink now
are a thing almost unheard of, and the recorder, so far as

ink failures are concerned, could, if necessary, be worked
under a shed during a rainstorm or fog, as well as though
it were in a warm room.

In all the Thomson recorders that I have seen, the move-
ments of the signal coil are controlled by the lead weights

before spoken of, and the clearness of definition and shape
of the signals depend almost entirely upon the adjustment
of the fibers which are attached to the signal coil and sup-

port these weights. In practice more or less trouble is

found in maintaining such an adjustment as will give the

best shaped signal. This is owing to the dust which col-

lects upon the weights, wedging them fast in the grooves.

Consequently any change of temperature, or hi^midity of

the air, will alter the tension on one or both of the fibers,

and thus oftentimes render the signals un;eadable. So
much trouble was experienced from this cause at our Canso
station that it led the superintendent. S. "S. Dickinson,
who was ably seconded by J. C. Upham, the meciian-

ician, to devise an adjustment in which the weights were
discarded and a spring used in their place. The fibers

could also be spread to any desired extent, and as the

strain on both of them was exactly the same, the signal

coil was always in a truly central position in the magnetic
field.

Since this improvement has been applied to the instru-

ments the adjustment has rarely be-n changed, and, what
is of still greater value, a decided increase of speed has
been effected. With ihe exception of these recorders, it is

always necessary to stop work when it is f^esired to make
any change in the adjustment of the controlling fibers, as

they are very inaccessible. This, together with their

occasionally breaking, led me to try and construct an in-

strument in which these difficulties would be removed.
The result has been the instrument now on exhibition at

the American Institute exhibition. [F"ig- 3-]

The siphon P is a fine glass tube about one-hundredth
of an inch diameter, one end of which writes upon the pa-
perslip / and has attached to itspointa pieceof nuniber30
iron wire about one-eighth of an inch long, which serves as

an armature and is controlled by the impulses of the mag-
netic table T over which the paper slip passes. The im-
pulses of the magnetic table are controlled by the vibrator,

which is placed on the large permanent magnets" .1/ A/,

and consists of a glass tube /r which is connected by a

tube of india rubber to the mercury reservoir A'. The
glass tube is supported by a steel rod carrying a spring
contact point y, and carries an armature, seen opposite

the poles of the small electro-magnet Z. When a battery

of three or four gravity cells is connected to the terminals

I and 4, the glass commences to vibrate at a rate deter-

mined by the height of the column of mercury in the glass

tube tw', the height of which can b-; regulated by turning

the milled thumb-screw at the top of the mercury reservoir

which connects with a plunger within the latter.

From the terminals 2 and 3, two wires connect to the

electro-magnet of the magnetic table T. Thus everv time

the contacts at V are closed the table is energized and the

siphon is drawn down to the face of the paper by the

attraction of the magnetic table for the small piece of iron

which is attached to the point of the siphon. If the im-

pulses given to the siphon are in accordance with its natural

rate of vibration a succession of fine dots of ink will be left

on the paper in a perfectly straight line so long as the

siphon is not removed laterally by the coil A' and a supply

of ink is maintained in the ink pot Q. Should the impulses

given to the siphon bv the vibrator not be in accordance

with the natural rate of vibration of the siphon, it will not

vibrate and the record will fail. But by manipulating the

plunger in the tube A", the height of the column of mercury
IV is varied, so that the rate of the impulses can be main-

tained anywhere between 60 and 100 per second. Hence
any siphon that would be suitable for the instrument can

be controlled, as its rate will lie within these limits- When
the proper height of the mercury has been once determined,

which is generally found in less than half a minute, the

siphon will continue to vibrate until it is broken or removed
for other causes.

The signal coil ./?, which is moved by the currents trans-

mitted from the distant station, is pivoted at the bottom

and top B in agate bearings, and is free to move in the

annular space between the poles of the permanent magnet

J\/. On the top of the coil there is attached an aluminum
extension £, which has a narrow slot at its upper end

York Canso cable, which has a length of gSo miles, ca-

pacity of 231 microfarads and copper resistance of 13.680

ohms.
I do not intend to stop at this speed, but think that with

the next instrument, in which some of the parts will be

slightly modified, a speed of 25 or 26 code words a minute

will b:; attained over our long sect ons, which have a

length of 2,740 miles, capacity S74 microfarads and
copper resistance 6,967 ohms.

I will not take up much more of your time this evening,

but as the title of this paper is so broad I am loth to leave

the subject without mentioning the great advance that

has been made during the last few years in the working of

the Morse system on cables,

Before the year iSyg no section of the Atlantic cables

had been \\'< rked by any other method than mirror or

recorder. That the Morse has been successfully introduced

on two secti >ns is due to the dete mination and persistance

of G. G. Ward, of this city, at whose request T. J.

Wilmont, now superintendent at Waterv lie, Ireland, ap-

plied himself day and night to the task of originating a

translating device by which, in the year 1S79, Torbay, in

Nova Scotia, was put in direct communication with New
York.

This same device, in which the Allan ^ Brown relay is

used as a receiving instrument on the cable ci cuit, is now
worked on our Rockport and "Cs." section. The difficul-

ties that were surmounted will be better appreciated when
I mention that the length of the cable in circuit is 610

milts, with an inductive capacity of 16S mfds., and a C.

R. of ,8,482 ohms. The total circuit, inclusive of the lat d

line, is 942 miles.

The Allan & Brown r lay consists of a coil through

which passes a soft iron core. The ends of the core pro-

ject into the magnetic field produced by the permanent

magnets JV S and are consequently polarized by them.

Fig.

through which passes the regu'ating fiber £>', one end of

which is attached to a rigid support 0. the other end being

fastened to a flexible spring F. The strain on this spring

and this fiber is regulated by moving the index G', and
the strain tlius produced controls the moveinents of the

signal coil A'. Close to the point £ and at right angle to

the fiber L', there is another fiber /?, one end oi which is

attached to an exceedingly delicate spring F, the other end
is fastened to an extension from a fine brass wire contained

in the tube L to which the siphon is secured- The upper

end of this strained wire is attached to the thumb-screw A'.

so that by turning the latter the siphon can be moved
laterally over the face of the paper to any required position.

Thus it will be seen that if the siphon is moved off the

paper slip toward the front of the instrument when the

fiber D is strained by moving the spring j*^ outwardly, the

siphon can be pulled by it into a position over the center

of the paper ; the torsion on the strained wire and the

strain on the spring now balance each other, and if the two
cross fibers are fastened together at a point as near as pos-

sible to the extension £, any movement of the coil will be
multiplied and transmitted by means of the fiber Z> to the

siphon. By lifting the fibers out of the slot B and turning

the coil toward the front of the instrument, the coil and
part of the pole piece C can be removed from the instru-

ment without disturbing any other part, and, when re-

placed, no re-adjustment will be necessary.

It has been suggested to me that pivoting the coil was a

step backward, as it introduced friction, and would mar
the definiteness of the signals. I can only say, in reply,

that when the in^'rument is adjusted, and giving good
signals at a rate of 30 words per minute, I cannot detect

the slightest friction. If I deflect the siphon laterally only
the width of a hair it immediately, on its release returns
accurately to zero, which it certainly would not do if there

was any friction worth speaking of in the pivots.

I have received good signals on this instrument at a

speed of 30 five letter words per minute, over our New

In the diagram, the mark in the center of the rectangle

represents the axis of the coil. If, now, we connect the

coil to the cable circuit and have two fixed contact points

for the local circuit, as in an ordinary relay, the first impulse,

of say the letter " S," which consists of three dots, will

close the l<Kal circuit; but as the cable does not lose -its

charge rapidly, as is the case with a land line, the coil will

not return to the back-stop and be ready to close the circuit

again with the second impulse of the letter, but will be

held fast to the front contract, keeping ihe sounder closed

all the time. This, of course, will prevent any more signals

being received over a cable, and some means ,had to be

found by which the armature tongue would open the circuit

whenever the potential of the cable fell ever so slightly

from its maximum. This was accomplished by^allowing

the armature tongue, which is called the "jockey," to have

a movement around an axis of its own. It was therefore

pivoted, as shown, slightly in advance of the axis of the

coil; you will now see that if the two points which control the

local circuit are adjusted very closely together, allowing the

end of the jockey a play of only -^6 of ^" i^^^' ^^^O' ^^^^

that the coil falls back towards its center position (after hav--

ing been deflected by the receiving current) onlyj-Q^jy^of an

inch, the local circuit will be opened, and rice ^ versa any

increase in the potential sufficient to move the c-il the same

ani'^unt will again close the local circuit. By this means the

coil is moved sometimes considerably in one direction, and

although by watching it very closely no backward move-

ment can be detected, the 'jockey will open the circuit,

sometimes two or three times, pr 'vlng that there have been

corresponding falls in potential. On the axis of the

' 'jockey" is a very delicate spring which can be pressed down

by a small nut so that just sufficient friction is maintained

on its jockey to enable it to close the circuit firmly

enough to pass the signals to the local circuit.

Some few changes have been made in the jockey of the

relay by the superintendents at the terminal cable stations-

Mr. Dickinson at " Cs " and R. Hearn at Rockport—

-J.
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„n:il at last such perfection has been arrived at that the

signals are passed from Causo to New York in such a

perfect manner that none but an expert could tell that there

was any cable in the circuit. This is, I believe, the longest

section of cable on which the Morse system is worked and.

although repeated efforts have been made to attain the

same results on a cable only about lOO miles longer, the

retardation was so severe that the speed attained was too

low to allow this system to be adopted.

Gentlemen . I thank you for the patience wi h which

vou have list-ned to me this evening and I regret that time

will not allow me to touch on several other interesting

branches of investigation, such as curb sending, the duplex,

automatic transmission, etc. But the object of this paper
^i!l have been attained if you realize that, although seldom
'jard from, there are many patient investigators in our re-

1, jte cab e stations and that to their unflagging energy is

due the fact that we are now easily able to handle a balk

of business that would have staggered us a few years ago,

and do it with so little delay that a message can be sent

:'om New Vork and delivered in London in less time than
>a can send one from down town to Harlem.

NitTEON THE SIPHON RECORDER AND OCEAN TKLEPHONY.
BV T. D. LOCKWOOD.

.A.S some of you are aware, I was present at the time and
place appointed for our meeting, to hear Mr. Cattriss ex-

plain and describe the improvements he has effected in the

siphon recorder.

Although the unfortunate accident which we all deplore

deprived us of the pleasure of hearing Mr. Ciuiriss at that

time, and myself perhaps for all time, still I congratulate

myself that iny visit to New Vork has at least given me a

personal knowledge wnlch I had never before possessed of

that beautiful instrument, the siphon recorder. I have
obtained a new illustration of the impossibility of obtain-

ing an accurate knowledge of the construction and opera-

tion of a delicate piece of electrical apparatus from text

books. I had studied the siphon recorder in books, but
found myself ignorant of it when the opportunity of examin-
ation at length presented itself.

It was especially gratifying to me to learn that we were
to hear about an important branch of telegraphy, for I

think that telegraphy has been of late neglected.

Though I yield to no man in my admiration for the im-
mense recent amplification of the work of electricity,- or in

my appreciation of motors, lighting apparatus and heavy
currents, I love variety, and have found it somewhat pall-

ing to read and hear as much about them as I have had to

of late ; for just as the human stomach quails at the idea of

eating quail more than forty meals in succession, so the

human mind revolts at the notion of considering electrical

currents due to an e. m. f. of 600 to 1,000 volts perpetually,

and longs to demi-volt once in a while. Therefore I hail

with joy the announcement that we were to hear about the

siphon recorder.

I learned that Mr. Cuttriss' recorder was operated by a
permanent magnet instead of an electro-magnet. That is

an advance which appeals strongly to me; and it means, as

I look at it, a considerable diminution in the amount of at-

tendance required. When I consider the number of tel-

ephones in use now, and reflect what a number of cells

of battery would have been required had it not been discov-

ered that permanent magnets could be iitilized, and that the

use of the battery was chiefly to make the magnetism, I

can not but appreciate that this is a material advance step.

Then let us look a little further; I understand from the

text books that on long cables it was found that if the

siphon end were allowed to touch the paper, the free-

dom of it- movements was interfered with, and that it was
the efore found necessary to oppositely electrify the ink and
the paper, the former being thus caused to issue and to

mark the paper in a succession of fine dots.

If I understand the instrument of Mr. Cuttriss, it dis-

penses with this feature, which must have often marred
the usefulness of the recorder, since on our eastern coast

the atmosphere is usually rather "hygroscopic." I can
well imagine occasions when all the ability of the operators

and electricians must have been called into play to get the

electrifying machine—the "mouse-mill," I believe, to work
—in places and at times when the air was surcharged with
moisture, and the "relative humidity," as the signal service

calls it, was up in the nineties per cent.

It is interesting to note with Prescott, that while the

telegraph of the United States, the Morse, which made its

proud boast that it was a recorder ; and by the way the first

recorder, has now almost totally been transformed into an
acoustic or aural transient signal, the Cook and Whealstone
telegraphic idea, the visual semaphore, has evolved into the

wonderfully delicate recorder before us.

I am also desirous of calling the attention of the Institute

to the fact recorded in a letter oi John Gott. dated St.

Pierre, Miquelon, March 24, 1SS7, to the Society of

Telegraph Engineers, that the siphon recorder was capable
of transmitting and reproducing speech telephonically, and
that Mr. Gott had actually used it as a telephone. As I

think this circumstance deserves a wider recognition, I will

quote certain portions of the communication.
Mr. Gott says : ''With the object of stimulating inquiry

into the means of improving the telephone of Mr, Bell,

which is the most beautiful adaptation of telegraphy ever

made, I desire to draw attention to a few simple methods by
which any one may satisfy himself of its practicability, for

no one having witnessed its performance can fail to see a
great future before it. The recorder of Sir William
Thomson affords a ready means of speaking and gives

out such clear tones as to make the listener at first in^vol-

tarily look for the speaker behind the instrument (who may
be miles away). It suffices to take a tube two inches in

diameter, and stretch over one end a membrane of parch-
ment or thin gutla-percha (the latter is less affected by the

breath, the former beconiing somewhat flaccid after a
time). To the center of the membrane cement a straw,
and fix the tube in front of the instrument ; about six

inches from the movable coil cement the other end of the
straw to the coil at the point where the silk fibre is usually

fixed
; this is aU that is necessary for both speaking

and receiving. Six or eight cells on the electro-magnets
suffice.

"A pair of these tubes may also be connected by a sim-
ilar manner with the tongues of the two polarezed relays
The tube is to be fi.\ed in a convenient position at right
angles to the tongue, taking care that the latter is free
from its ordinarj- contact points. No battery is required
for speaking with this arrangement. Or a pair of these
speaking tubes may be connected with the ordinary arma-
tures of any instrument or relay, and a current kept on
the line.

" By these simple means may be demonstrated the possi-
bility of speaking over many miles of telegr ph line. The
sound in the tube is not that of a whisper but of a voice
at a distance

; I have spoken through four knots of buried
cable without sensible diminutio'i of effect."

Since writing the foregoing it has been suggested to me
that I might say a few words on the possibility, or pos-
sible practicability, of telephonic transmission over long
submarine cables.

There is, I think, little ta say on this head. You are
all aware that in telegraphy it has been found possible to

clear cables of charge by sending after each impulse of defi

n te direction a cie ring impulseof opjosile direction by
which the static charge of the conductor was neutralized
and the line cleared for the t ansroission of a second
sig. al.

The first idea regarding the transmission of telephonic
or voice cm rents over submarine tables is in favor of its

praticability; for it may be argued, since the foregoing
practice aids the iransmisson of lele.raphic signals, and
since telephonic currents, as usually transmitted, consist
of a series of rapid alternations, why have we not here
just the conditions of success.

The truth is we have not. For in telephony the changes
occurring are infinitely too rapid. They cannot serve
the purpose of clearing the line; they rather serve the
purpose of blocking the line, for the successive and con-
secut ve impulses of opposing direction succeed one anoth r

so swiftly that they practically neu.ralize one another
Take, for example, the magneto telephone. It is well

known that the currents generated by this instrument
when used as a transmitter are alternating, and follow one
another with extreme rapidity; so that for a long time it

was thought that they were so infinitesimal as to be im-
measurable.

Suppose we have a fine galvanometer, and telephone
through it. We see no deflection, not because the cur-

rent is so small, but because the plus currents suc-

ceed the minus currents of like potential and strength so
fast that the needle cannot respond, and therefore does the

next best thing and stays at zero.

Let us now consider the battery transmiter and induc-

tion coil. A moment's consideration will show us that we
have a close analogue to the operation of the magneto tele-

phone.
For though it is true that in the battery transmiter the

action of the diaphragm merely varies the resistance of the

circuit, and consequently the ratio, yet it is none the less

true that the use of the induction coil develops currents in

the secondary circuit and line which are alternating, because
caused by the successive rise and fall of current in the

primary circuit.

Consequently these currents are subject for long circuits

of high capacity to the same drawbacks as those of the mag-
neto telephone. We have then at present only one other

alternative method, namely, the plan of including the bat-

tery and transmitter in the main line, and allowing the

transmitter to vary a permanent current flowing in ihemain
line, thus dispensing altogether with the coil But thisalso

is impracticable, because the very small proportion of vari-

ation in the total resistance of such a circuit cannot de-

velop fluctuations of sufficient strength to satisfactorily in-

fluence a receiving instrument.

I am therefore convinced that electric telephony—that is

the transmission and reproduction of the human voice

—

will not, at least in the near future, be possible over long
cables.

Electro-static induction and ;he retardation and prolong-

ation resulting therefrom is the reason.

When I say long cables, I ntean, for example, those over

100 miles long; and it would be difficult and not commer-
cially successful over much shorter distances.

My conviction is that those who advertise the operation

of telephones over Atlantic cables, either do not know what
they are talking about, or, knowing, wilfully make mis-

statements for personal prospective gain. I am very sorry

that I cannot be present to hear Mr. Cuttriss, and the dis-

cussion of the subject, but will certainly enjoy reading it

afterwards.

Previous to the reading of the foregoing papers, suitable

resolutions of regret at the sad death of Sidney F. Shel-

bourne were read and adopted. After the papers were

presented. President Martin announced that discussion was

in order.

Mr. Wetzler : I would like to hear from Mr. Cut-

triss as to what his experience has been in telephoning over

cables.

Mr. Cuttriss : My experience in trying to telephone

over cables commenced. I think, the same year, or at any

rate the year after the telephone was brought out by Pro-

fessor Bell. I was then at Duvbury. The late Mr. Gower.

whom I presume most of you know of, came down there

with the best telephone-- made up to that Hate to try to

speak over the Duxbury cable. He also brought down
with h m his electric harp, as he termed it, which was a

series of reeds which could be struck by hammers the same

as in a pianoforte, which would vibraie the contact points

underneath the reeds and send, of course, the same number

of vibrations into the line to which the reed was tuned ; and

it was his desire to put that on the cable and have the su-

perintendent, Mr. Gott, at St. Pierre, listen at the tele-

phone for any sounds. He evidentlv. at that early time,

appreciated the fact that it would be easier to get an inter-

mittent current over a cable than it '.» ould be to get speech
over it. We listened and Mr. Gott reported nothing, lie

tried, varying his power to the limits to which we allowed
him to go, but still Mr. Gott reported there was nothing.
We then asked Mr. Gott at his end to send currenls into

the cable through condensers and also without condensers

—

intermittent currents. These were from a key. Nothing
was heard ; it was absolute death in the telephone. Mr.
Gower would not belie/e, nor could we convince him, that

the telephone was properly connected with the cable ; so to

prove it I connected his telephone in circuit with the re-

corder and got the parly ^t the other end to send regular
telegraphic signals into the cable. By this means they
would have to come through the telephone and on their way
to earth also pass through the recorder. If the signals

came we must see them. The consequence was, eve'y sig-

nal came out written perfectly on the recorder, which we
all read ; but still it was death in the telephone— not a
symptom of a sound. Still Mr. Gower was doubtful and I

did not know what to do. He did not like to doubt us,

and yet we could see t 'at he \v s doubtful.' At last it

struck me that I would put a rapid rheotome in the cir-

cuit with the telephone. Now. if there was any current
coming over the cable at all, although it w;is infinitely

weak when it was received at the receiving station, this

rapid make and break would vary it so much as to make it

audible certainly in a telephone. The next time the signals

were transmitted over the cable, the make and break being
started, the room was filled with the sound of the pitch of

the note that the make and break took, showing that the

cable current was all th- time passing through the telephone;

but its wave was so slow and so even that although the dia-

phragm responded to every one it was totally beneath the

capacity of any human ear to take the waves up and hear
them as sound. Of course, you will all readily underst nd
that not sending more than probably 100 signals in the

circuit at the time, the Anbrations coming in waves of that

period would not be audible, because no ear can take up
sound at that rate. That has been my experience. We
have tried it over our cables here in New York for several

parties, and we have also conducted experiments for Pro-
fessor Farmer, within the last year, over our Rockport
cable, to see if we could get any sounds in that way. But
in every case it is absolute death, and the most that 1 have
heard signals on a telephone has been through about 75
miles of artificial cable. That has b-enthe maximum.
The president called upon Captain Trott, of the cable

repairing steamer, Minia, which happened to be in port at

the time saying in his introduction, "Captain Trott is a
very reticent man, but if we could once get him started he
would give us such a wealth of information that it would
take a good deal of time to digest it. Captain Trott, it

will afford us extreme pleasure to hear from you this even-
ing."

Captain Trott: Mr. Martin has intimate 1 that

Captain Trott is rather reticent. That is not altogether

Captain Trott's fault. We belong to an old telegraph

company, the oldest Atlantic company. We represent the

first Atlantic Cable company—that is the Anglo-American.
I am its representative here with yon, and as such it is

hardly open to me to say all that I know of submarine lele-

graphy. The branch of it before you here to-ni^hi is not
a part of my subject It belongs to the electrical part of

it. My special duty is to lay and repair. I was connected
first with the direct cable. I was in command of the ship

on the laying of that cable and also the French cable ; but
now those gentlemen who were with us then are in oppoi^i-

tion to us. We are friends just the same, but I hardly
think it riglit that we should give them all that we still

have, when thev are fighting us.

As you will have inferred from the description of the

recorder here to night, submarine telegraphy is rather a

dry subject, except our branch of it, which is verv wet'

sometimes. I do not know that I could interest you much.
It would take too long to go into all the details of our
work. They are very difficult at times and at other times
we consider them tolerably easv- Of course, as you know,
we have to do the fishing for these things at the bottom of

the ocean, and we have played our part at that, and no
matter what the gentlemen present may think of that

branch of electricity, I am quile sure y-u will all admit
they can not do without it If we stopped the Atlantic

cables, why some considerable business would slop. There-
fore you are to some ext nt, depending on the telegraph

cables. I thank you for the kind notice you have taken of

me, and I beg you will excuse me from going into the

matter of the operations, because it would take too

long. I could not deal with it in such a manner, m the

short time before us, as to make it anything like interest-

ing. If any of you choose to come on board my ship

which is in the dry dock at the Erie basin, we can show
you some things there that perhaps you would be inter-

ested in. We have no secrets. We are prepared t" show
anything that we have there. There has been a gn-at

mystery made sometimes of submarine telegraphy. I

think a little too much—that only certain individuals should

know anything about it. We look upon it as a thing that

is pretty well known to-day, and therefore we have no-

thing, so far as we are concerned, either as a ship or a

company, but what we are quite willing the world should

look at

I perhaps might say one word on the question of tele-

phoning on submarine cables. My chief engineer is not

here, but two of his assistants are present. They may
remember. They were not with us at the time, but I dire

say they may know something about it. We did once put

a telephone to the cable, I think 83 miles from shore, and
spoke through it and got conversation back. I think that

is the utmost which was done. We have had singing

through the cable at much greater distance and they could

tell on shore the songs that were sung on the ship, but

there was nothing in the shape of conversation, I think,

beyond that distance, to my knowledge.

A Member : How deep can you grapple a cable.

Captain Trott : To the bottom, sir ! [Laughter]
;

2600 fathoms is the deepest water that I have worked in.
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R. W. Pope : We understood from Mr. Cuttriss that

we were indebted to Mr. Ward for the progress made in

introducing; Morse on the cables. A great proportion of

American electricians know something about Morse and,

of course, they are interested in l^nowing just what there

has been done and what more there is a prospect of doing,

and I presume that that point will be welcome if Mr.

Ward could give us any further information upon it. I

should for one be very glad to hear from him.

Mr. Ward: Mr. Cuttriss has told you how far we
have gone. We are working Morse on the Rockport cable.

It was tried on the cable between St. Pierre and Cape Cod,

but we found we could get no good results from it and it

was abandoned. Since then nothing has been done on it,

and the best results that have been obtained are, I believe,

on this Rockport cable of ours between Canso and
Rockport.

A Member: Would not Mr. Cuttnss kindly tell us

something of the vibrator invented by Mr. Prescott that

has been in use for several years past.

Mr. Cuttriss : In reply to that I would state that I

can not say anything about that vibrator. I have never

seen it, nor have I seen any drawing of the method. I

have heard that he does it by vibrating the whole coil

under the siphon of a small Thomson recorder in which the

siphon is attached to the coil. He vibrates the whole

thing so that he lifts the siphon a small distance off

the surface of the paper. That, I believe, is what his

invention is. Whether he has made any other improve-

ment since I heard of that I don't know. I know that

there is a counter-claim between him and Mr. Dickinson.

As to which is right in the matter I have no knowledge,

and consequently I should not want to take any ground
one way or the other. The method is the same as Mr.
Dickinson's practically, with the exception that Prescott

vibrates the whole coil and Dickinson merely vibrates the

siphon by pulling it with the paper.

Mr. Ward: With regard to the Morse, I should like

to say that the relay is the invention of an American gen-

tleman. Vou said that the Britishers were taking the

steam out of the Americans in the cables ; but this Allien

& Brown relay was invented by 'a Mr. Brown formerly

associated with Mr. Edison in his automatic system. Mr.
Allen is the financial part of the invention, sir. [Laugh-
ter.] So the Britishers won't take credit for that.

Mr. Whkeler: I think this question of telephoning

through cables is so important that it ought not be passed

over so lightly and I would like to ask Mr. Cuttriss to tell

us something about what can be done to overcome the

induction. 1 mean, has the effect of a complete metallic

circuit been tried, and have there been any induction

devices used ?

Mr. Cuttriss: That is a hard one. Until you can
change the nature of a cable I don't think there is much
hope of doing anything. Of coursr. metallic circuits

have been tried. I do not know that you gain anything by
them. In fact, if the two circuits are parallel for any distance

I think that you would probably lose by them,foryou are get-

ting this whole reaction between the two parallel wires; that

would act the same as a condenser, and there I must say

that, once speaking over this matter with Mr. Edison he

told me that he did not believe that it would be possible for

us to speak from the corner of Wall street down to the

Coney island hut through our underground cable for that

very reason. He said he thought all the current would be

neutralized, so to speak, or short-circuited piobably would
be the better term, before it got down to Water street. In

that he was wrong. I have spoken from Wall street down
to Coney island very recently, and in one case where we
had to open our cables to search for some trouble, at Flat-

bush, not half-way to Coney island, I spoke from the office

to F atbush direct, quite easily; but found that when I

went, after concluding my test through that part and had
previously instructed them to go on to the other end of the

circuit, which was looped through our Coney island hut

back to New York, so that we we went through three times

the circuit, part of which was laid double and parallel, it

was as much as I could do to hear the voices. Whether
that arose from any action between the two cores, or what
it was due to, I have not been able to determine, nor have
I had any chances for pursuing experiments in that line.

But I do not think that with long cables, a metallic circuit is

going to be of any help. Of course, a great deal depends upon
where your circuit is. If you are in a straight away coun-

try road, then I should say, as I before stated, that I think

the straiiiht line is the better; but if you are coming over

the Brooklyn bridge, then I should say you are going to do
better to come in a metallic circuit. Otherwise you get no
speech at all on account of the induction of the other wires

in passing over.

Mr. Wheeler: Are we to understand from that, that a

double wire would overcome the difficulty caused by the

static capacity of the cable but would bring up a greater

difficulty, namely self-induction between the two limbs of

the circuit ?

Mr. Cu'ITRIss: I cannot say that I think the double
circuit is going to overcome the static capacity at all. It

cannot do it. The static capacity is still there. You
would reduce your static capacity by using the two, to about
one-half. But at the same time you are doubling the re-

sistance. Of course with a telephone, that would not

amount to much, because it would go through the resist-

ance very easily, but it would bring somewhat this effect of

short-circuiting across, the same as trying to talk through
two parallel plates of a condenser. Of course this is all

conjecture on my part, not having had a chance to try it.

I think you would get no gain by working over a good road

clear of outside induction—you would get no gain by work-
ing in metallic circuit. I think a straight away line would
be as good.
Mr. Pope: If lunderstand the gentleman correctly, the

capacity of the recorders as now operated is such that

it does not appear to me that anything is to be gained by
telephoning over a cable, excepting as a matter of exper-

iment; that is, unless the telephone system was a great

deal better than our local service. I would much prefer a

siphon recorder for accuracy in the transmission business.

[Laughter.]

Mr. Cuttriss. On that point probably 1 could give a

little light. The same day that Mr. Cower came down to

Duxbury to try his electric harp he stated what a wonderfully

beautiful thing this was going to be, to speak across the

ocean. Well, havingthat trouble with the mirror between M,
and N, P. and B and other letter-, we rather doubted it. but

we thought we would put the thing to a trial. So he went
up stairs with one telephone, and we had the smartest of

our clerks with a telephone dow 1 at the other end, and we
took up what was then one of the most beautiful of cable

messages—a stoker. If a man could make anything out

of the word, of a stoker message, he could understand

almost anyth'ng. We told him to speak that message
through his telephone to the clerk down stairs who should

write it down, and then the clerk should repeat it back to

Mr. Gower, who should also correct it from the copy. I

think if my memory serves me right, the message was
something like a forty word message. The clerk down
stairs got over eighty errors, it wa5 repeated to Mr.
Gower. There were two telephones in the circuit. Mr.
Gower was listening at one and another gentleman at the

other, and Mr. Gower corrected, as he supposed, forty of

the errors; but there immediately arose a dispute between
Mr. Gower and the other gentleman as to what certain let-

ters were that were being sent. Now there were two people
listening in the same circuit and yet they could not agree

as to what one letter was. So long as a telephone will not
speak more clearly than that through a room you can
imagine what it will be through cable service on a long
cable. .

Mr. Pope: That coincides with the early experience I

had with the telephone. I was connected with the Western
Union supply department and I had occasion to inquire of

that department about the shipment of three or four car-

boys of acid to Charleston. South Carolina. I got along
with the whole business until the man at the other end at-

tempted to tell me the name of the schooner by which it

was shipped. It was a simple name—Mary Jane or some-
thing of that kin i. But of course there was no context

to give me a clue as to what the words were. In other

words to telephone successfully you must have an inkling

of the business that is to be transacted and who the

person is who is sending it. I have had occasion once in

a while to answer the inquiry, "who is at the telephone," and
before I could succeed in making them understand that

my name was Pope I would get disgusted and give it up
I presume that is one of the names thatdoes not go through
a telephone very well. That is one of the difficulties that

[ have always apprehended in connection with this propo-
sition of telephoning commercial messages, and those who
were most ardent in their advocacy of telephoning for

commercial purposes were those who wer-e not familiar

with the facility with which a j\Iorse operator can receive

either proper nouns or cipher messages or anything of that

kind, and the same would apply to cable messages. Of
course the most of us understand that the bulk of the
business transmitted over the cables is in cipher, and I

doubt whether it would be possible to carry on the cable

business as it is to-day with the best working telephone
line there is in existence. That is my opinion of it.

Mr. F. BENNErr : I understand Mr. Cuttnss to say that

the diaphragm of the telephone responded to the undula-
tions of the current, but not in rapid enough succession to

be audible. Now, supposing this diaphragm had a needle
on it, such as there is on the phonograph, and that the

cylinder, like that of the phonograph, was to be rotated at

a given speed, and the undulations of the diaphragm re-

peated on the tin foil of the phonograph, and after the

message was sent let the cylinder be rotated at a more
rapid, pace, would it not cause the undulations of speech
to be reproduced so rapidly as to be audible to the human
ear ?

Mr. Cuttriss: In reply I would say that it certainly

would not be heard at the other end. There is no reason
why the current from the phonograph should be any
stronger than one from any intermediate source. The elec-

trical harp that I speak of Mr. Gower's using was merely a

rapidly interrupted circuit, according to any note that he
struck. The harp contained about two octaves, and of

course we had any range within thrse two octaves in

which to try it, but no sound was got there at all, and in

that he used. I think, four cells of Le'Jlancheand a power-
ful induction coil, the current from which was strong enough
to give you a very disagreeable shock. So you can see if

that would not go, there would be no reason why anytiting
from a phonograph would. It is exactly as Mr. Lockwood
said in his paper : the currents are small and go with such
infinite rapidity that they are neutralized before they get
to the other end. They are actually swamped, and that is

the reason that you cannot get anything through. The re-

ceiving currents, of course, came through his instrument,
because they came slowly and were powerful enough to de
fleet his diaphragm. If we had a make and break on there
it is possible we could have opened and broken the circuit

from the diaphragm. Still, you can see why we could get
no audible effect, for the moment we began to increase our
speed sufficiently to bring it up to the point, we were send-
ing the currents in so rapidly that they were beginning to

neutralize one another, and before we could get to the audi-

ble rate they were neutralized— probably before they got
twenty miles from the station.

Mr. Bennett: I think Mr. Cuttriss did not fully un-
derstand my meaning. We will take for illustration the old
register where it makes the dots and dashes on the paper.
Of course, we understand that that rotates at a given ve-
locity, the same as it does in the phonograph. Now, sup-
posing the cylinder on the phonograph was revolving the
same as it does in the siphon recorder, it would cause the
undulations, or the dots and dashes for instance, to make
insertions in the tin foil, and then by revolving the cylinder
faster it would cause sharper vibrations in the diaphragm
and therefore cause it to be more audible.

Mr. Cuttriss: Certainly, that w^ould be so. But what
advantage would you get from getting a sound in that

way, if it took you probably half an hour to get sufficient

signals over the cable to move the diaphragm; that is, if it

look you half an hour to get sufficient signals over the cable
to be made audible through the diaphragm, by rotating the
cylinder afterwards rapidly. I do not see what you would
gain, because your signals would have to come very slowly
to indent the tin foil at all, and you are certainly going to
get no gain, because you can not send reversals, that is

altemate, positive and negative currents. You can not
send the same number of words over it per minute that you
can by using what we term a mixed signal. The reversal has
got to be a change to one polarity from another—a mixed
signal, as we term it, the same as in letter S, where it goes
up with the wave, all you need is that wave and the length
of the wave to show that three signals have gone. There-
fore, the sending of reversals through the cable does not
increase speed.

Mr. Pope: I would say before we close, that these ques-
tions that have come up in regard to what can and what
can not be done over a cable, can be looked at, I presume,
from two different points—from the experimental point and
from the commercial point. As matters of experiment they

may be very interesting; but commercially we must re-

member that the cable is a very expensive affair; its service

is expensive and it is necessary to utilize every moment of

time. Consequently, any system that is introduced must
be an improvement in speed, or an improvement by reason

of doing away with these detentions and faults in appar-
atus which Mr. Cuttriss has brought to our attention in

describing the older forms of instruments. As 1 under-
stand it the improvement has been in the continuity of the

service rather than the speed that is doing away with de-

tentions caused by repeating back signals and also by fail-

ures of the apparatus.

The meeting then adjourned.

CORRESPONDENCE.
New York Notes.

New York: Nov. 19th.—The electric lights

that for several j'ears have shown from the high

towers in iVIadison and Union squares will surely

be missed. The groups of brilliants high in the

air were a beautiful sight on dark nights, but the

city does not pay for such lu.xuries, and as they

were not wholly successful in lighting the parlts

they have had to go, and now are replaced by
twenty-three lights on bright green poles dis-

tributed along the walks. The fault found with

the light on the high towers was that they did

not penetrate the thick foliage in the more re-

mote parts of the Squares, where acts of disorder

have been continually committed.
The city council at Philadelphia passed an

orduiance Wednesday, granting the Bell Tele-

phone company permission to lay its wires

underground.
The first snow-storm of the season did con-

siderable damage to Western Union wires along

the line- of the Harlem railroad from Chatham to

Ghent. About five inches of snow fell, accom-
panied by a high wind.

A company has been organized at Rochester

for the purpose of running street cars, to be

operated by storage batteries, between that city

and Charlotte. Charlotte is a summer resort at

the mouth of the Genesee river, about seven

miles distant.

Just about a year ago the telephone sub-

scribers at Rochester, N. Y. went out on a strike,

the occasion being the forcing upon them of a

toll system, and they have since made a most

plucky and persistent fight against the Bell Tele-

phone company of Buffalo, which has resulted in

practically killing the company's business in

Rochester. Negotiations are now in progress be-

tween Colonel D. B. Parker, for the company,

and a committee of citizens, which, it is hoped,

will result in an amicable settlement. The pre-

sent temper of the committee is shown by the

following propositions, which were agreed upon

at a meeting held on the afternoon of the 14th,

and submitted to the Buffalo company for their

consideration: First, the Bell Telephone company
of Buffalo shall make such arrangements with

the city authorities as shall be satisfactory—sim-

ilar to those existing in Bostori as stated by Col-

onel Parker ;
secondly, a flat rate, which shall be

satisfactory to the People's Telephone committee,

shall be established; thirdly, all subscribers who

ceased to use the telephone in November, 1886,

but whose contracts extended beyond that time,

shall be released from liability; fourthly, those

who paid in advance of Nov. 20, 1S86, and who

did not use the telephone after that date, shall be

allowed the unexpired time on their new leases,

provided they elect before January 1,1 888; fifthly,

all litigation pending between the company and

the citizens of Rochester and vicinity shall

be discontinued, and the company shall pay all
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expenses of the litigation including fees of

counsel; sixthly, a person selected by the execu-

tive committee of the People's Telephone associ-

ation shall be made a director of the Buffalo

company, and he shall be managing director of

the office and business at Rochester ; he must
be a resident of Rochester; seventhly, the com-
pany shall give a proper guaranty that the rates

fixed upon as aforesaid shall not be raised for

five years; eighthly, the wires to be placed under
ground as soon as practicable, in the business

streets.

Mr. Storke was again on the stand in New
York, Monday of this week, continuing his tes-

timony before the assembly investigating com-
mittee, this time as an officer of the Hudson
River Telephone company. The relations of this

company to the American Bell Telephone com-
pany are as follows : The Bell company own a

controlling interest in the capital stock of §2,000,-

000, §700,000 of which they received in consider-

ation of a perpetual franchise at the time of

organization in 18S3. In addition the Hudson
River company pay them an annual rental of §14
per set of instruments, and 15 per cent, of the toll

line business. The net earnings have averaged

$56,372.40 per annum, an amount equal to less

than 3 per cent, of the capital stock outstanding.

Few local telephone companies are making much
money, but this is worse than the average, and it is

not surprising that the officers and shareholders
of such a company, the greater part of whose earn-

ings are going to Boston in the shape of dividends
and royalties, should protest that such payments
for privileges are too heavy a burden on their

business. It is to be hoped that neither they
nor their subscribers are expecting much relief

from the state assembly. Exposing a "merci-
less monopoly " will never kill it, and the Boston
corporation has been so often exposed by state

investigations that it must be well toughened by
this time.

The announcement that the American Insti-

tute fair will close on Saturday, December 3rd, is

a reminder that this exhibition is an object of

interest which should not be neglected. There
is so much worth seeing, particularly in the elec-

trical department, that the remainder of the

closing days are important. A.

Detroit's Budget.

DETROIT, Nov. 19 —The committee appointed

to investigate the practicability of operating

underground circuits, have reported their find-

ings to the council. Their report is that an

underground system is practicable, and the ex-

pense of constructing and maintaining it is not

such as to preclude its adoption. The report,

which was adopted, recommends that all com-
panies be notified to remove their aerial lines

which are within a radius of one mile from the

city hall, on or before July ist, 1S8S, and con-

cludes; "That the city attorney and city coun-

selor be instructed by resolution of the council

to proceed at once to enforce the provisions of

existing ordinances relative to overhead wires."

Such a resolution was then introduced but was
laid on the table.

Bay City now owns its own electric light plant

of the Jenney system. The thirty days trial at

the company's expense having shown it to be
entirely satisfactory, the first instalment of

$10,000 has been paid. The terms of the pur-

chase were, one-third of the cost, §30,000 in

cash ; one-third in one year, the remainder in

two years. The company accepted the bonds of

the city, for the §20,000, at four per cent.

The Gamewell fire alarm system has been
introduced into Ludington and Battle Creek.

The company is also putting in a somewhat
extensive system at Adrian, which it is expected
will be in operation by December ist.

The latest bid of the Brush company for the

public lighting—the only one received—was
opened by the comptroller Tuesday last. It

differs but little from the previous one, which
was noticed in these columns at the time. No
mention is made of underground work, and a

slight difference in regard to extra towers is

conceded. The bid may be summarized as fol-

lows : Three years, §117,940; two years §120,

215 ; one year, $123,463. The council will pass

on the awarding of the contract, Tuesday next.

The 'truth of the adage, "every man to his
trade," was forcibly illustrated at Port Huron
the other night. "Wm. Stapleton, a marble cut-
ter, undertook to "fix" the electric light wires in

Palace Hall, using a poker for the work. He
hasn't found out yet what struck him, but when
fully recovered, will probably follow his trade
and eschew electricity. C.

THE ELECTRIC LIGHT.
The electric light is to be put in at Mancelona,

Mich., shortly.

Last month General Pontus, the Belgian war
minister, and several leading officers of the army
witnessed at Antwerp, a trial of Bruce's system
of transmitting military signals at night. The
arrangement consists merely of putting incan-
descent lamps inside a small balloon which is

allowed to float at a moderate height, and then
flashing signals by means of a Morse key with
carbon contacts. The signals were easily read
at a distance of 3,000 metres.

Fred S. Hatch, W. R. Brown and Capt. Clark
Gray have purchased a three-fifths interest in

the Larned, Kan., Electric Light company for

§2 r,000, cash. The officers of the reorganized
company are; W. R. Brown, president ; Allen
Ditson, vice-president and general manager

;

Clark Gray, treasurer, Fred S. Hatch, secretary.

The General Company of Electricity of Ber-
lin with a fully paid up capital of ^250,000 has
issued ;^35o,ooo of additional shares at a rate

of 122 for 100. Forty thousand pounds worth
was taken beforehand by Messrs. Siemens &
Halske, and the rest is subscribed for several

times over, all fully paid. The purpose is the

working of central stations in Germany and other
countries.

The construction of the electric light plant at

Minneapolis, Kan., is progressing rapidly.

The Vienna Industrial museum has recently

inaugurated a testing establishment. The
charges follow; Dynamos, according to size

and tests required, ^i ros. to ^^5 ;
glow lamps,

efficiency on photometer j^i to ;^5 ;
glow

lamps, candle power only _;^i ; arc lamps,

efficiency j£i los. to ^2 • arc lamps, candle

power only ^^i los.; measuring instruments los.

to ^2 ; arc lamp carbons ;^i ; specific resist-

ance tests ;,^ i ; temperature coefficient tests 12s.;

general photometric investigations on various

sources of light 6s. to ^2. If the results are to

be published a further payment is to be made to

the funds of the institute.

THE ELECTRIC MOTOR.
The Cincinnati Artisan now prints by means

of an electric motor.

The Euphrat Electric Railway Cable company
has established its office at 137 Broadway, New
York. The system of transmission used by this

company consists in the use of a wire laid on or

under the surface of the earth in a conduit, and
covered with an elastic insulating substance, pro-

vided with a slit or separable lips extending
longitudinally its entire length, capable of open-

ing to admit the passage of a moving brush or

arm, and automatically closing immediately as

the brush or arm passes, thus maintaining con-

tinuous contact with the conducting wire, which

is also continuously insulated.

THE TELEGRAPH.
C. J. Barclay, has been appointed night man-

ager of the Western Union telegraph office in

Chicago, to succeed George Thomson who has

resigned to take charge of the affairs of the

Western Union company at Los Angeles, Cal.

Mr. Barclay is a young, energetic and thor-

oughly competent man.

Nearly two hundred telegraphers, of both

sexes, employed by the Baltimore Sz: Ohio Tele-

graph company in the operating room at Broad-

way and Canal street. New York, were notified

by Manager J. W. McLaren, on the rSth, that

their services would not be required after the

last day of this month ; that the Western Union
company was going to close the office.

Edgar Louis Richter, formerly a telegraph
operator in Chicago, a short time ago removed to

the Odanah Indian reservation to act as opera-
tor for the Milwaukee, Lake Shore & Western
railway. He met an intelligent, well-educated
and handsome half breed Indian girl, by name
Marie Gentry, fell in love, proposed, was accepted
and married in one month.

The El Paso & Northeastern Railway & Tele-
graph company has just been chartered under
the laws of Texas with a capital stock of §3,000,-
000. The incorporators are Ex-Senator AVm.
Windom, of Minnesota, Ex-Senator Stephen W.
Dorsey and John Riley of New Mexico, and N.
L. Detwiler, Sam Schultz, John F. Dowling.
W. J. Fewell, E. A. Warner, F. H. Clarke and
F. N. Detwiler, of El Paso. The road will run
from El Paso northward to the White Oak
coal fields in New Mexico, thence to Las Vegas,
thence through the panhandle of Texas to con-
nect with the Rock Island road now building
through that country.

A Philadelphia press dispatch of the 15th says:
" The committee on law of the city council held
a meeting this afternoon, at which a report was
submitted from the sub-committee to which had
been referred the matter of the bond of the Bal-

timore & Ohio Telegraph company, recommend-
ing the council to instruct the -city solicitor to

proceed against the corporation for the recovery
of $50,000, the amount of the bond, which was
agreed to. The Baltimore & Ohio Telegraph
company executed a bond with the city on ob-
taining the privilege of stringing wires, etc.,

which it was provided should be forfeited to the

city in case of merging with any other corpora-
tion.

The Pacific Mutual & Mutual Union Tele-
graph companies have advanced their rates on
all east bound business from Kansas City. The
increase amounts to 20 per cent, on messages to

St. Louis and Chicago, and about 25 per cent,

on messages for points east of Chicago. The
prices now are the same on east bound business
that they had always been on west bound busi-

ness. Previously the New York merchant had
paid 50 cents for a ten word message to Kansas
City, while the Kansas City man paid only 35
cents for a similar message to New York An
increase in the rate on east bound messages by
the Western Union Telegraph company has also

been made. What was known as the Mutual
Union rate has been abolished, together with all

special and rebate rates, leaving the tolls uniform,
the same as before the original Mutual Union
deal. The change added 40 per cent to night
rates and 20 per cent to day rates.

THE TELEPHONE.
Underground wires in New Orleans would well-

nigh have to be submarine wires, for the water
level is but three feet below the surface.

A press dispatch from Waukesha, Wis., dated
the 1 8th, says: "E. S. Marsh, manager of the
telephone exchange here, has mysteriously dis-

appeared. No clue can be obtained to his where-
abouts. He is short some $200. He had always
stood well with the company."

Herr Muller, the manufacturer, had returned
from his honeymoon trip, and after a week of
connubial bliss in the new home he awoke to the
necessity of attending to his business, and so
with heavy heart he said good-by to his little wife
and proceeded to his office, situated about a mile

from the house. The long hours of separation
from the partner of his joys and sorrows were,
however, a severe trial to his fortitude, and he hit

upon the expedient of connecting the house and
his place of business by means of a telephone
wire. And now sweet words of tenderest affec-

tion were exchanged between the loving couple
every hour of the day. A week later the work
of the office became more absorbing, and our
manufacturer felt himself obliged to put a stop

to this waste of time ; besides he began to find

that Ludmilla's cajoleries were growing some-
what tedious and commonplace. But he would
not have his wife suspect this for worlds. His
inventive genius found a way out of the diffi-

culty. There was an old servant of the firm,

Herr Kobes by name, almost past work, but re-
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tained to do odd jobs about the place. He was

a queer old bachelor, with a red nose and a

romantic turn of mind ; for he was an adept at

whispering soft nothings in the ears of young

ladies, and fondly imagined the whole of the fair

sex were in love with him. Besides, the tone of

his voice had a striking resemblance to that of

his principal. Herr MuUer gave this man cer-

tain private instructions, and next morning Herr

Kobes was duly installed at the telephone and

engaged in an amorous conversation with his

invisible partner, while his principal was busy

with his correspondence. Quite contrary to

Muller's expectation, Ludmilla appeared to take

increasing delight in her husband's conversation,

and the apparatus was kept constantly going.

The manufacturer could now attend to his af-

fairs without interruption, while at the same time

his wife had no reason to complain of his cool-

ness. This state of things was highly satisfac-

tory. One day, having a business call to make in

the neighborhood of his dwelling-house, he left

the office earlier than usual, quite oblivious of

old Kobes and the telephone, and after he had

gone his errand he went straight home, as it was

hardly worth while returning at that late hour.

But what was his astonishment on entering the

room, to see his wife sitting on the sofa deeply

absorbed in the latest novel, and at the tele-

phone busy talking with the gentleman at the

office—Babette, the old cook I

—

Fliegende Blaet-

ter.

NEW ENTERPRISES.
At Rockwell, 111., W. L. Howard is building a

$2,000 residence, in which he will put electric

bells.

N. McElroy of Kansas City, Mo., is building

a residence to cost $3,600. Electric bells will

be put in.

Workman & Dunning of Evart, Mich, are

building a new foundry and machine shop. They
will put in new machinery and do all classes of

work in their line.

E. Park of the same city is building a three

story residence at a cost of $12,000. It will be

fitted with electric bells.

W. A. Kelly of the same place, is building- a

three story residence, to cost $16,000, in which

electric bells will be placed.

At Kansas City, Mo., M. L. Stansbury is build-

ing a residence of two stories to cost $3,500.

Electric bells will be put in.

James L. Lombard, a banker of the same city,

is building a three story residence to cost $30,-

000. Electric bells will be put in.

An insane asylum is to be built at Yankton,

D. T., at a cost of $70,000, from plans made by

C. P. Brown, architect, Sioux City, la.

Albert Marty of Kansas City, Mo., is erecting

a business building of three stories to cost $50,-

000, The building will be provided with the

electric light and fire alarms. The same gentle-

man is building an addition to a block which

will cost $20,000. It will be fitted with electric

bells.

Personal Paragraphs.

C. D. Crandall, secretary of the Missouri &
Kansas Bell Telephone company, of Kansas
City, Mo., was in Chicago last Monday.

Willard L. Candee, treasurer, and J. Wetmore,

representative of the Okonite company of New
York, were guests at the meeting of the Chi-

cago Electric club last Wednesday evening.

Joseph Drexelius, chief train dispatcher of the

western division of the New York Central road,

stationed at Rochester, N. Y., was recently united'

in marriage to Miss Emma M. Brayer of the same
- city. Mr. Drexelius is a young man of sterling

worth, popular both with the officers of the com-
pany he has served many years with great fidel-

ity and the small army of operators he has had

under charge. Congratulations and good wishes

were as numerous as hearty on the happy occa-

sion.

Marvin Hughitt, the executive head of the

Chicago & Northwestern railroad and one of

the best known railroad men in the west, was a

poorly paid telegraph operator not many years

ago.

Miscellaneous Notes.

Uriah A. Boyden of Boston, Mass., has depos-

ited with the Franklin Institute, Philadelphia,

$i,ooo to be awarded as a premium to any

resident of North America who shall determine

by experiment whether all rays of light and other

physical rays are or are not transmitted with the

same velocity. Competition will close the first

day of January, 18SS.

Gates A. Clark, an engineer in the employ of

the Edison Electric Illuminating company, at

Rochester, N. Y., has devised and patented a

smoke-burning apparatus which consists of a

cylinder extending the entire length of the

boiler on each side, beneath it and just over the

fire. Each cylinder is provided with a large

damper throughout its length. The coal is

thrown into these cylinders instead of upon the

fire and is allowed to remain there until it is

coked. The smoke and gases pass out through

the damper, around under the fire grate where they

are mixed with a sufficient quantit)' of air to

make them combustible. They are burned as

they pass through the bed of live coal, and no
smoke issues from the chimney, .'^t the same
time the combustion of these gases furnishes a

large amount of heat which would otherwise be

lost. The coke in the cylinder is then dumped
by an ingenious contrivance, upon the fire under
the boiler and burns without smoke.

The house of E. S. Washburn, in Chicago,

was burglarized last week, entrance being
gained through a scuttle in the roof. The house
had been provided with the most approved burg-

lar alarm, but the seemingly unimportant scut-

tle in the roof had been neglected.

New York police calculate that if burglar

alarms were not in such general use in that city,

it would be necessary to employ fully twice as

many patrolmen to prevent burglaries. They
declare that these automatic alarms are of the

greatest use in preventing crime or making it

ineffective. Inspector Byrnes takes the greatest

interest in these inventions, and a few days ago
he spent considerable time in examining and
testing a little arrangement by means of which a

cartridge was exploded when any person tried

to open the window to which it was affixed.

The contrivance was an exceedingly simple and
inexpensive one, but it was a burglar alarm, and
the inspector was deeply interested.

A Duluth newspaper, with an imagination of'

great intensity, telling of the power of the mag-
netic iron ore of that vicinity, says that the

miners have to wear moccasins, because the ore

draws all the tacks from their boots ; that houses

near the mines have to be built with wooden pins

or bolts, because the iron draws the nails ; that

a wild duck that had inadvertently swallowed

a few hairpins, was stopped in its flight over the

mines, drawn earthward, and made a prisoner,

and that persons with too much iron in their

blood are so magnetized that they sleep in a

trance.

The Bulletine Internationale de V ElectricM is

authority for the statement that the trials of the

Tamine accumulator which have been carried on
for some months by the Societe Industrielle

d'Electricite, at Brussels, have not resulted

satisfactorily, and their manufacture has been

suspended.

Over a hundred guests of a hotel on Dear-

born street, Chicago, were awakened at two
o'clock, on the morning of the 17th, by the ring-

ing of the electric fire alarm bells in their rooms.

The hotel was badly damaged but no lives were
lost through the timely warning given.

In Philadelphia, November 17th, there was a

gasoline explosion in a building used by the Ed-
ison Electric Light company as a storehouse for

tools and supplies used in the construction of

conduits in the streets. Seventeen laborers of

the night gang were seated together while

two of their number were filling a lamp with gas-

oline. It is said that one of the men was under
the influence of liquor, but at any rate, the gas-

oline was poured on the flame of the lamp in-

stead of in the body, and a terrific explosion

followed. Thirteen of the laborers were fright-

fully burned and had to be taken to the hospital.

To the accidental ignition of a parlor match,

lying on the floor of the cotton shed of Brooks,

Neely & Co., at Memphis, Tenn., is ascribed the

origin of a $250,000 fire.

Business Mention.

At the fire in the Saratoga hotel, Chicago, re-

cently the alarm was given from the office to the

guests in their rooms by the fire alarm and guest

call put in by the Western Electric company,
"and many lives were saved thereby" the archi-

tect of the building says.

The Fort Wayne Jenney Electric Light com-
pany will put 360, lights of 2000 candle power in

Utica, N. Y., and 300 in Harlem, N. Y. W. J.

Buckley, manager of the Chicago office of the

same company, has sold Swift & Co., 1,200 lights,

600 for their packing house in Kansas City and
600 for their packing house in Omaha. The
sale also includes 20 arc lights.
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Electrical Patents.
Issued. Nov.l^, 18S7.

043. Signal for Telephone Instruments. John M.
Baker, Paola, Kan.

Designed to give additional alarm where the ordina-

ry call bei! could not be heard. It is, essentially, a

trap which is sprung by a weight which is caused to

fall when the clapper of the bell vibrates.

044. Electric Beit. George S. Bennett, Denver, Coi.

046. Electrical Railway. Benson Bidwell, Philadel

phia, Pa.

061. Electric Temperature Regulator, Lucien F. Eas-
ton LaCrosse, Wis.

064. Galvanic Battery. Carl Gassner, jr., Mentz,
Germany,
The invention consists in the combination of zinc

oxide with the exciting agent, the oxide being in a
state of mechanical mixture throughout the exciting ^

agent. t
073. Alarm. William G. Jeorke, New York, N. Y,]^

08S. Therapeutic Battery. Miles A Morehouse^r
Johnsburg, N. Y.
102. Electric Bell. George jVI. Sternberg, U. S
Army.
T03. Electric Valve Controller.* George M. Sternberg,

U. S. Army.
The temperature regulator is constructed so as to

admit of the automatic control of the admission valve

from any one of its two limit positions, or from one ^

intermediate position. s

,104, Electric Valve Controller. George M. Sternberg,
"

U. S. Army.
,lo3. Electric Motor. Elihu Thomson, Lynn, Mass.

The invention consists in applying to the field-mag-

net of tlie motor any suitable means or devices that

shall have the effect of counteracting or cutting down
the strength of the magnetic field, and controlling the

action of such device through any of the effects conse-

quent upon or manifested through an increase in the

speed of rotation of the armature upon a diminution-,

in the load.

13S, Clock Synchronizing Apparatus. Charles J. Hex-
araer, Philadelphia, Pa.

,145, Dynamo Electric Machine and Electromotor.
William .Main, Brooklyn, N. Y.
The invention is covered by twenty-one claims. Ef-

ficiency, with the least weight and greatest compact-
ness are the leading features.

,146. Electromotor and Dynamo Electric Machine.
William Main, Brooklyn, N.Y.
The invention aims: " First, to enable the field

magnet to be made as short as possible ; second, to en-

able the field-magnet to be given the utmost desirable

area of cross-section ; third, to simplify the field mag-
net coil and to bring the greatest possible number of

turns thereof into closest possible proximity to the

field magnet ; fourthly, to so arrange the field of force

relatively to the armature that the path of least resist-

tance for the lines of force shall be through the armature

coils, thereby avoiding the wasting of the lines of

force by their escape around the armature, and, fifthly,

to enable all moving wire to be dispensed with."

152. telegraph Key. Alonzo Oakes, Taylor, Wis.

160. Electric Train-Signal Apparatus. Joseph C.

tiffany and John R. DeMier, Las Cruces, N. Mex.
207. Mail Box Indicator. Jacob P. Tirreli, Somer-

ville, Mass.
2ir. Magnetic Separator. Joseph Wenstrom, Ore-

bro, Sweden.
2S9. Sectional Draw-Rod for Placing Electric Wires

in Underground Conduits. William PI. Hart,

Brooklyn N. Y. t

334. Battery Jar. Charles A. Brown, Portland, Me.
The battery jar consists of wood or paper pulp im-

pregnated with coal tar.

369. .\utomatic Regulator for Dynamo-Electric Ma-
chines Charles D. Jenney, Indianapolis, Ind.

3S3 Railway Telegraphy. Granville T. Woods, Cin-

cinnati. Ohio.

394. Electric Cable. Anios E. Dolbear, Somerville,

Mass.
The cable is made up of a flexible armored sheath

and a conductor, between whose outer surface and the

inner surface of the sheath is a space.

399. Electrode for Forming Clots in Varicose Veins,

Jonathan R. Hamilton, Minneapolis, Minn.
407. Interlocking Coupling for Lightning Rods.

George R. Kress, Pittsburg, Pa"



I
November 26, 1S87 WESTERN ELECTRICIAN.

Russell & Co. I
MASSILLON, OHIO,

BUILDERS OF

Automatic Engines
BOILERS, ETC.

Complete Power Plants Fumislied
and Erected.

SzND Fos Catalogue.

Electric

Light

Adapted to all Systems.

CITY OFFICE,

yilPineSl

ST, LOUIS,

MO.

J.-

George P. Barton,
::::::::::::::::::: I^U; OffiC;e ::::::: -4*

Rooms 68 and 69 TEMPLE COURT,

225 DEARBORN STREET, CHICAGO.

Patent and Trade-mark Cases.

ECE(?ji^i(?i/^)\('s po(;f\Ey jooi^,
Made of the Best Tool Steel, Nickel Plated and of the Finest Workmanship.

nsisisu:

Comprises accurate Wire Gauge, eltlier BinniDeham oi- Edison Standards, Frencli Millimeter and English
Inch ct>mparatlve Scales, Screw Driver. Wire Cleaner or Pencil Stiarneo«r, and Standard Wrenclies I N ANEAT CASE FOR THE VEST POCKET. PRICE $3.

CENTRAL ELECTRIC COMPANY,
38 and 40 LaSalle Street, _ - _ CHICAGO.

Mcintosh Galyanic and Faradic Battery Company
NOS. 300, 302, 304 &. 306 DEARBORN ST., CHICAGO ILL.

MANUFACTURERS OF

GALVANIC BATTERIES, FARADIC BATTERIES,
COMBINED GALVANIC AND PAKADIC BATTERIES,

STATIC MACHINES, ELECTRIC MOTOR for Static Machines,
Deutal Eiig-ines, Small Lathes, etc.

MILLIAMPERE METER. MEDICAL DYXAMO, ELECTRIC BATH APPARATUS,
and EVERY VARIETY OF ELECTRICAL INSTRUMENT employed in treating disease.

The Mcintosh Combined Galvanic and Faradic Batteries have been adopted by the U. S. Government for its Hospitals.

HIGHEST AWARD AT THE NEW ORLEANS EXPOSITION.

Scud for Catalogue, and mention this paper. EXPERIMENTAL ELECTKICAL APPABATDS MADE TO OEDER.

WILLAKD L. CAJSfDEE, Treas.

Okonite Company,

^N/^

Manufacturers OF

WIRES AND CABLES
FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
"We particularly desire that a trial Blioulcl be given our wire by all parties contemplating UDderground,

Aerial or Submarine service as we are convinced that It Is the safest wire for the purposes known, and we
;aD, without hesitation, refer to parties who are now using It. We are also manufacturers of the celebrated
OKOXITE TAPE, the jest Insulated Compound for raaking joints in the mariret. Estimates and
luotatlona furnished upon application.

Chicago Branch. 38 & 40 LASALLE STREET. Chicago, II).

Minnesota Branch, MINNEAPOLIS ELECTRIC CO.. Minneapolis, Minn.

Nebraska Branch, MIDLAND ELECTRIC CO., Omaha. Neb.

Sawyer -Man Electric Co.
LICENSED BY AND SUCCEEDING TO THE COMMEBCIAI, BUSINESS OP THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE JSAWYER-MAN PATENTS.

GENERAL OFFICES;

MDTOAL LIFE BLDg.

32 NASSAU ST.,

NEW YORK

Plans and Estimates Furnished
for all kinds of Incandes-

cent Lighting.

Philadelphia Office:

No. 308 lALNDT ST

BOSTON OFFICE:

No. 33 FEDERiL ST.

Estimates Furnished for the
Thomson-Houston System

of Arc Lighting.

The DYNAMO of this Company Is AUTOMATIC in Its regulation, and will maintain a UNIFORM
LIGHT, with ALL or ANT PORTION of the lights In Circuit. Our LAMP will NOT BLACKEN and

will MAINTAIN its CANDLE POWER during Its Guaranteed Life.

Remington Standard Type -Writer
BRANCH OFFICES.

JEW YORK, 339 Broadway.

BOSTON, 306 Washington Street.

PHILADELPHIA, No. 834 Chestnut St.

(Continental Hotel)

VASHINGTON, LeDroit Building.

BALTIMORE, No. 9 North Charles Street.

CHICAGO, 195 LaSalle Street.

BRANCH OFFICES.

ST, LOUIS; No. 308 North Sixth Street,

KANSAS CITY, 322 West Ninth Street.

ST. PAUL, 116 East Third Street.

MINNEAPOLIS, No. 12 Third Street, South.

INDIANAPOLIS, No. 84 East Market St,

LONDON, No. 100 Gracechurch St.

UNEQUALLED FOR SPEED, EASE OF MANIPULATION AND DURABILITY.
Purchasers may return machine within thirty days C.O.D. if not absolutely satisfactory.

lur Goods are on sale In all the principal cities of the World. 339 BROADWAY, N. Y.
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paraday (Jarbon Company,

CAPACITY, 1,000,000 CARBONS MONTHLY.

PITTSBURGH, PA.

PRICE $3.25.

A.B.LYMAN

CLEVELAND

FRANKLIN S. CARTER. CHAS. M. WILKINS. E. WARD WILKINS.

Partrick & Carter,

Electrical Supplies

ESTABLISHED
1867.

for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, Etc.

No. 114 South Second Street, Philadelphia, Pa.
SOLE PKOPBIETORS OF THE

PATENT NEEDLE ANNUNCIATORS AND BURGLAR ALARMS,
Batteries, Electric Bells, Push Buttons, Wire, etc. Electric Bell Hangers' Supplies, Electro-Platers' Supplies. Electro-Medical Machines, Experimental Apparatus, Electrical Novelties, etc., etc. Send for Catalognea

and get prices before purchasing.

Electric Light Repairing, General Machine Job-Work, Pattern Making, Etc., Etc.

ELECTRICAL AND MECHANICAL ENGINEER, %'A'.J6^|gtuRER.
Office and Works: 95 and 97 INDIANA ST., CHICAGO.

GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALER IN

Electrical Securities.

EXPLOITER or

Electrical Inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET, CHICAGO, ILL.

LNCA:M>ESCENT lamps, trom 10 to 100 Candle Power.
DYNAMO MACHINES of Improved Construction,

Proposals for Estimates furnished for Complete Installatlonfi of lucandescent

Plants upon application to

P. 0. BOX 3068, BOSTON, MASS.
FACTORY AT CAM B R 1 DG EPORT, MASS.

THE ELECTRICAL CONSTRUCTION CO-
171 Kakdolph Stkeet, Chicago, III.

G. A. EAUTER, Manager.

The Rice Automatic Engine.

ou o

g £ g i2 I I g'S

- =" - ° - § .S- S s
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THE JOHN T. NOYE MFG. CO., BUFFALO, N. Y.

SEBASTIAN MAY & CO.'S

IMPROVED $60
Screw-Cutting Lathe.
Designed especially for electr
ciausand others requiring a lathe
for accumte work. Catalogue of
Lathes. Drill Presses. Tools, etc.

mailed ok application.

Xjc«.tlies on Trial.
184 W. Second St-, Cincinnati, 0.

The Western Electrician

$2.00

A YEAR.

The Handsomest,

The Cheapest,

The Best.

Send in your subscription for the only Electrical Journal
published in the West.

No. 6 Lakeside Building, Chicago.

NOTICE!

W'e ilake and

TelCBlioiios

For Long or

Short Lines.

Instruments

Unexcelled

AND

SOLD
Outright.

ADDKESS

American

CUSFUIAN

TELEPHONE

COMPANY,

Eoom 13, 24i

S. Water St.,

CHICAGO, ILL.

It B 5 f
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J. B. YOUNG,
PRESIDENT AND TREAS,

B. K. JAMISON.
VICE-PRESIDENT.

Solar Carbon & Mfe. Co
OFFICE,

N O. 6 9

Sclimidt & Friday

Building.

PITTSBURGH,

j

PENN. _ _^ _
I
MADE FROM NATURAL GAS. PROCESS PATENTED.
Western Office, Room 45, 187 La Salle Street, Chicago.

SPECIAL DISCOUNTS ON LARGE ORDERS.

United States Glectric Fire Slarn! (Jo,

WTeEsJfPJT

tfi^aet3h,Pft.| c|

c^
[

EVART, MICHIGAN.

FBOPKIETORS OF THE

CliasePijliceanfl Fire Alarm TeiPiraiili

SYSTEMS,

The most Efficient, Durable and Re-

liable now in use, and giving

entire satisfaction in dif-

ferent cities and

villages in the United States.

SEND FOR CATALOGUE.

Telegraph, Telephone and Electric [ight Supplies.

ANNUNCIATORS, BURGLAR ALARMS, ELECTRIC BELLS,

BATTERIES AND BATTERY SUPPLIES.

Repair Work done and Special Manufacturing attended to.

Skilled Workmen in all Departments.

I3^ALL APPARATUS WARRANTED AND SATISFACTION GUARANTEED.

MAGNETO BELLS, ETC., ETC.

FJailuyay '\({\q(^r^y\) 5<Jpply Company,
No. 211 and 213 Randolph Street, CHCAGO.

CORBE&PONDHSCa SOLICITED.

J. J. DICKEr, President. ISRAEL LOVETT, FLEMON DRAKE, Vice PrcBldent.

H. J. WELLS, Sec'y and Gen') Man. Sup't and Electrician. L. H. KORTY, Treasurer.

MIDI/AMD ILICT-RIC CO.
OMAHA, NEBRASKA.

ef

-DEALERS IN-

ELM€T-RmAL SUP-PMIS
Foe tb© Telegraph, Telephone aa€ Bleetrlc MgM,

Hotel and House Annunciarors, Burglar Alarms. Fire Alarms. Electiic Gas Liglitlng, Speaking Tubes,
Elevator Annunciators, Batteries, Push Buttons. Electric Pens, Telegraph Learner's Instruinenta, Medical

Batteries, Linemen's Toois, Bell Hangers' Supplies, Rahway Velocipedes, Cars, Etc.

Westkrk Aghnts.—the OKOtTITE CO., and the Relurn Call System of Hotel Annunciators. Flro
Alaims for Cities and Towns. We own the Franchiaes of the Western States and Territories for the

IMPROVED McCULLOH

and are prepared to give franchisee and construct plants on reasonahle terms.

C:^~EstIma'"eB furn'shed and contracts made for any and all kinds of Electrical Work In any part of the
West. Correspondence solicited. Illustrated Catalogue and Price List on Application.

Fhe Globe Electric Comp'y,
Wholesale Manufac'urers of Every Description

of Apparatus for

TELEPHONE COMPANIES,
Switch-Boards, Switches.

Annunciators and^Bell Supplies a Specialty,

The Mihn mi ColcCnt Annusciatirs

Which are of the Best Material and Workman-
ship, are Perfect in Action, Simple in Conatruc-
tlon, Elegant In Design, and Low in Cost. In
addition they possess many other important ad-

vantages which are wanting in other Annuncia-
tors.

4 Indicators. --$12 00
... 16 00

... 20 00

... 24 00

... 29 00

... 36 00

... 44 00

... 57 00

40 Indicators.$ 74 00
50 "

. 92 00
60

"
- 106^00

70
,

"
. 121 00

80 "
. 132 00

90 "
. 145 00

00 "
. 155 00

F[

With Alarm $3.00 Extra, Subject—

THE GLOBE ELEGTRIG GOMPANY,
,CLEVELAND, OHIO, U. S. A.

Send for Our Valuable Book for Engineers ai

Agents in all Cities. Send fo

Our Belts are the strongest, most even and perfect Electric Belts made.

ST. XjOXJIS, B^O.

! Card Electric Motors.

T.E CARD ELECTRIC MOTORS,
lor r ling sewing machines, dental lathes, etc., by
"cc y incandescent light currents, also for photo-
erap

: retouching and other light power uses by
pnm

f battery. These motors have the Card Re-
mOVie Commutator, in which al! the sections can
DC ta n out and replaced without disturbing a wire,
ftn e silent apparatus for schools and colleges. II-
ustr :d catalogue sent free on demand.

„ iEO. F. CARD MANF&. GO.,
Mcnin Western EicctHcian. Cincinnati, Ohio.

The 'standard Open-Circuit Batteries of the World.

GONDA and DISQUE,

Tli8 Only Gsnuine Leclanche Batteries

Are those which bear this

LAJBEIi and the Trade-Mark, GONDA.

DO NOT BE IMPOSED CPOS BY IMITATIONS.

If dealers have not the Genuiue Battery, J
send direct to us for Price-List.

1.
aOHDA (FOKMEKLT PKISJl) CELL, COJIPLETB.

THE LECLMCHE BATTERY CO.,

149 West Eighteenth Street, New York.

GENUD.E DIbliLE CELL CUMI LETE

The Porous Cell rIso bears Laheh
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Z>. A. DASGLEE. Pres. J. B. CEOUSE, Tice-Pfes. IT. B. BOVLTOX, Supt. U. A. TEEMAIKE, Asst. Svpt. C. E. FEEXCB, Sec. W. G. SMITB, Treas.

The Standard Carbon Company,
Successors to THE BOULTON, CLEVELAND & CRYSTAL CARBON COMPANIES,

ASD MASnrACTUKEKS OF THE ABOVE

#^=^QeIebrated Bra9d5 of Qarbop poi9t5 apd Battery /Haterial.^^

CAPACITY, 100,000 DAILY.

Tliis is uot a combination, but a consolidaticn of the best skill and talentin the carbon business, for the purpose of producing the best possible carbon at the lowest

J)ractical price.

We have the largest capacity, the best skill, and make the best carbon in the world, and manufacture carbons for every system of arc lighting in the world. Prices and
discounts furnished on application.

STANDARD CARBON COMPANY, Cleveland, Ohio, U. S. A.

GILES ANXI-IvIAGlSrEXIC SHiELO FOR ^UyJLXCHES.
Office of Van Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Aflti-Magnetic Shield & Watch Case Co.
QentUm^en : — Your Anti-Magnetic

Shield for watches cannot be over-esti-

mated. It is now very near eight months
that I have worn my watch, and to-day

it is (without correcting time) about one
minute slow. Considering the fact that

I am every day near dynamo electric

machines in our regular business, the

test could not be harder. I could never
have believed it before that protection

was so complete. In this age of elec-

tricity, not only electricians, but every-

one who needs the correct time, should
have the Anti-Magnetic Shield. A good
deal of practical utility, as well as pleas-

ure, can be derived from a good time-

keeper. At present, I look upon a watch
without a shield as a thing incomplete,

and so it is. Very Respectfully,

CHAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M. Co.

Sure protecilDQ from all Electrical and Magnetic distuibances.

Send lor descriptive circular.

'
' * * * I have no hesitation in saying

that I believe the shield would perfectly

protect the watch against any magnetio
influence to which it is likely to be ex-

posed by being worn in the vicinity of a
dynamo machine.

The plan you have adopted of plac-

ing the watch movement inside a closed

box of this magnetic material, is based
on true scientific principles, and is the

only plan I know that could succeed.

WM. A. ANTHOKY,
Prof. Phs. Dept., Cornell University.

The application of Anti-Magnetic
Shields to pocket time- pieces promises to

be of very great importance to horologists

and watchmakers ; it will render opera-

live and tine adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of

their susceptibility to the allpervadmg
magnetic influence.

AMERICAN WATCH CO,,
Waltham, Mass.L

GILES BROS. A. CO., 103 State Street, CHICAGO.

NEW • YORK « SAFETY ^ STEAM ^ POWER « CO.

BTTTLDERS OF HIGH GKADE SELF-CONTAINED

AUTOMATIC

Qjt-Off E^^i^ipes,

SPEOIALLT ADAPTED FOR EUNNING

Electric « Iights

And other duty requiring close

regulation of speed.

ADVANTAGES

:

Great strength without excessive weight,.

Small space required.

Simplicity of construction.

Accessibility of all parts:

ESTIMATES CHEERFULLY FURNISHED;

Western Office and Warerocms-

64 & 66 i. iAPlTlL it..

CHICAGO, ILLS.

WM. A. HAMMETT, Mgr.

T\)Q U/oodbury

AUTOMATIC

Cut-Off High Speed

-MAKUFACTURED BY-

05ooDBUr^Y Engine ~^

(Company. "^

ALSO liUILDERS OF

piaii^ 51ide l/alue

AXB

DoiMe Valve IfliM Speefl

AUTOMATIC

Qjt-off ^T)(^ms

TUBULAR BOILERS. :

!,';"l^
Address the Manufactorera at

, ' 652 Mill Street, ROCHESTER, H. Y
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il^e ^^n Pepoele Eleetpie ^^nu Facta pi n<f ©o.
OF CHICAGO, ILL., U. S. A.

Owners of the Patents and Inventions

of CHAS. J. VAN DEPOELE

^l^etrie

I^ailuyay

/Ipparatijs,

Electric Arc Light Dynamos and
Lamps.

Constant Speed Stationary Electric

Motors, Etc.

Our Arc Electric Light unequalled. -^_

The only perfect Double Lamp. |

Thousands in use. Guaranteed
equal to any in every respect.

VAN DEPOELE

I^ailu/ay3
AKE IN OJ'ERATJON AT

Appleton, Wis., Scranton, Pa.,

Montgomery, Ala., Detroit and

Port Huron, Mich., Windsor, Ont.^

Binghamton, N. Y., and Lima, O.',

and are being constructed at An-

sonia, Ct., Brooklyn, N. Y., and St

Catharines, Ont, Omaha, Neb., and

Dayton, Ohio.

Are in use everywhere and
Electric Light Catalogue.

Estimates and Catalogues sent on
Application.

are daily growing in Popularity. Write for Illustrated

-ADDRESS-

VAN DEPOELE ELECTRIC MANUFACTURING CO.
15, 17, 19 & 21 NORTH CLINTON STREET,

HEW YORK OFFICE: Rooms 220, 221 & 222, No. 45 BROADWAY. CHICAGO, ILL. U. S. A.

^LECTRIC t- JylGHTING.
(WOOD'S PATENTS), Owned and Manufactured by tiie

American Electric Manufacturing Company^

18 CORTLANDT STREET, NEW YORK.

For simplicity of construction, steadiness and purity of light, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning,

Tlie AlilERICiLlSr IDYHiLlMO HiLS HO EQTJJLI..
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits of

the AMERICAN SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

AmebicAH Electbic UBIMG Cia,
18 Cortlandt Street, NEW YORK.
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-directors:
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P'ort 'KTayne "Jenney" Electric Li^lit Co.,
SOLE OWNERS AND MANUFACTURERS OF THE

J, A. Jenney Dynamo-Electric Machines,
AND THE PERFECTLY AUTOMATIC AND SELF-REGULATING

* JEimEY iLRC LiaHX. *
The JENNEY DYNAMO has no equal for SIMPLICITY, COMPACTNESS and DURABILITY.

The same has been said and admitted to be true of the Jenney Lamp. Recommended for the award of the

OKn-i^K- C3-OXj33 3VE IES 33 .A. IL.
At the Great Southern Exposition at Louisville, 1883, for Best Arc System. Awarded First Medals
for Best Arc Lamp, Best Arc Dynamo, Best Arc System.

This system HAS NO EQUAL for.SIMPLICITY, DURABILITY and STRENGTH OF LIGHT.
We have the Only Perfect W^orking Headlight for Steamboats, with Focusing Reflector. Full in-

formation furnished on application.

MAIN OFFICE AND WORKS : Broadway and P. Ft. W. & C. Ry., Ft. Wayne, Ind., U. S. A.
PHILADELPHIA OFFICE: 26 North Seventh St., G. A. WILBUR, Manager. CHICAGO OFFICE : 115-117 Monroe St., W. J. BUCKLEY, Manager.
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The Brush Electric Company
OF

OIjE3"\7"E:iL.^a.3>ffID, OHIO,
MANUFACTUHE:nS OF

Bnl teiliHtaBUeliiiiipiiii!,

ELECTRIC MOTORS,
Ca.rl30i:is for Arc I^siinps, Etc., Etc.
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The Baxter Electric Motor.
This Motor is now ready to be placed upon the Market.

- Manufactured for both

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE.

CORRESPONDENCE SOLICTED,
Address ;

1 1 SOUTH STREET, BALTIMORE, MD.

Factory A, Constitatlon and Momunent Sts. Factory B, Buren and Monmnejit Sts.
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STANDARD UHDERGROUE CABLE CO.,
Qeaeral Offices, No. 708 PIHN.'AVS., PITTSB72QH, PA,

Erincb Office:

New York. Telerhone Building. "Cortiasdt ittreet.
G L. Wil 7 Mmager.

Chicago, 139 East Madiacn Street, 7. E. Degs:
batdt, Ua:s.gcr.

iiAxuFACTrRms of

m WARINfi AHHNDDCTION AND BUflCHtD CABLES
AND ACHESON COMPOUND CABLE.

For Telegraph. Telepliune, Electric 1 ight aud Pov,-ei-; I'ndcrgrouud, Submarine
and Aeijal

LIGHT LEADED CABLES FOR HOUSE USE.
Insulated Line Wire, Underwriters', Magnet. Annunciator and Office Wire,

Five Years of Uniform Success Enable us to Guarantee our Cables

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

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

Correspondejice

The Electric Light..

The Telephone

The Electric Motor.

The Telegraph

New Enterprls- s...

Electrical Patents..

.-276, 277

2'S

278

^b« CilLLEWDER ?n.o dofflpiiwy,

Electric Light and Power.

Telegraph and Telephone,

Railway and all other Lead Enratad Wire^ Submaiine Use

Branches of Signaling,
^e"" CHCuic?i/ rr/rei.

Concealed Wiring in all Locations-

Aerial Use,

All Sizes Siibterranean Use,

CLARK B. HOTCHKISS, Gen'l Mgr., IGDeySt, NEW YORK.

INSULATING anc

WATERPROOFir

45 Btoadway, 5f6w -STost. IS4 SaSalle St., ©Meage,
MANtTFACTUKEKS OF

jINSULATED WIRES AND CABLES.
Bltite Wires for Use Underground, in Plaster,

Damp Places, Etc., Etc.

TRtNiDAD "Wires for Line Worlt in place of Underwriters.

:EXj:Ecr:Etio XjXGrXzo? xvx:ei.:e:s of a,ii sizes a. sjF»jBOi-a-3_^rr"3r.

Tbe (Jbicago GlectriGal Developmerit (Z^o.

PROMOTERS OF ELECTRICAL INVENTIONS.

Patents bought outright, or inventions [handled on roya'ty.

We have superior advantages for placing patented a; tides

on the market.

Correspondence with inventors solicited,

171 RANDOLPH STREET, CHICAGO.

ELECTRIC LIG-HX SXJI^]PLIES iL SPECIJLL.XY.

THE ILlCTlICAL SUPPLY CO,
17 Dey Street NEW YORK. 171 Raudolpli Street, CHICAGO, ILL.

FACTORIES: ANSONIA, CONN.
Oakisl W, Mabmoit, President;.
Addisob- H. Noedtkb, Vice-President.

Chables D, Jhnnbt, Electrician Bbahtahd Koeiboh", Secretary,
Amos k. Hollotvell, Treasurer.

Jenney Electric Company.
Sole Owners of all the Patents and Inventions of Charles D. Jenney (known as the Jenney System) and Sole Owners and Manufacturers of his

Improved Oynamo, [amp ^
Electric motor.

In all desirable features of Arc and Incandescent Lighting
the Jenney Sysiem leads. Simple, durahle, economical,
steady, brilliant and penetrating. In these eaaentials it chal-
lenges comparison

Estimates Promptly Furnished for Erecting Electric Lighting
Plants for Cities. Companies or Individuals.

Prices Furnished for the Jenney Arc or Incai"*-

,—

_

DESCENT Systems, or for both comeiined,

^H The Jenney Arc-Incandescent Dynamos are self-regulating,
I^ nnd permit the turoing on and off of one or ^11 of the Lamps

u wUl.

This Coynpamj gives special atteniion to furnishing Mills,
" Shofis, Factories^ etc., with Lidlvidual Plants.

'] i^" SEND FOB PIUPHIET IllOSTBHTIHE INQ lESCBIBINE THE STST[y..^3
~^ OFFICE A2fD WOasS;

^ (Jor. Kentucky Ave. uiKl Mori-is .St.,

^ liNiDlANAPOLIS. INO.
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The Thomson-Houston Electric Bo.
SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

Electric Arc-Lighting
IlSr THE IZCORLD-

This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS FOR DIRECT LOW TENSION

AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

These dynamos are automatic in their regulation and will maintain a uniform light, with all or any portion of the lights in circuit,

maintain its candle power during its guaranteed life. Every requisite for the most perfect system of
Incandescent Electric Lighting, at prices which insure a profitable investment to the purchaser.
Incandescent Lamps and Appliances for Incandescent Lighting.

Our lamp will not blacken, and will

This company also manufacture Electric Motors of all sizes for the transmission
of power. Plans and estimates furnished for all kinds of Arc and

Incandescent Lighting-.

• THE THOMSON-HOUSTON ELECTRIC CO.,
«(« • offices:-

I

i
Eastern, 178 Devonshire St., BOSTON. Western, Pullman Building, CHICAGO, ILL.
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The Baxter Electric Motor.
This Motor is now ready to be placed apon the Market.

Manofactored for both.

/^re apd Ii7ear)d(^s(;e9t ?ir(;aits,

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE.

CORRESPONDENCE SOLICTED.
'

Address

:

)

1 1 SOUTH STREET, BALTIMORE, MD.

Factory A, Constitation and Monuxoent Sts. Factory B, Buren and Monument Sts.

Improved »"lrAW •* Ikism"* lATTERYi*
THE NEATEST OF ALL BATTERIES. THE BEST AND CHEAPEST.

SIZE OVER ALL, 4M x 4M x 7K.

With the exception of glass broken by carelessness, and the zinc and sal-ammoniac consumed in the production of current,
all parts of this Battery are Uuaranteed to be Everiasling. Perfectly uniform and rtliable in action, of faultless construction and
beautiful appearance.

Perpetual Negative Elements!!!
These consisting of specially prepared prisms of Carbon are fine depolarizers, performing this function indefinitely-, do not

require renewal, as is the case where chemical depolarizers are employed, thus a great economy is effected. These cells are so
constructed as to prevent evaporation of the solution, and crawling out of the salts. Thousands of these cells now employed for
Telephone Transmitters, Gas Lighting, Annunciators, Burglar Alarms and other Automatic Devices are giving Perfect Satisfaction.

The many Physicians now using the "Improved Law "as an office battery, are unanimous in their expressions as to its

perfection and adaptability for electrolysis and general galvanization, requiring no renewal nor attention in from two to five years,
the latter depending only on the amount of use.

Note :—This battery is not suitable for Galvano Cautery nor Incandescent Light purposes.

^^ — ^_ ^— ^^ *

LAW TELEPHONE CO., SoIe Manufacturers, 112 LIBERTY ST., NEW YORK.

PUSH BUTTONS!
Finest Assortment and. Lo^cv Prices.

DINING ROOM PUSH.
5ffiSA.'S

m^

The Electrical Supply Co.,
171 Randolph Street, CHICAGO.

Ansonia, Conn. 17 Dey Street, NEW YORK.
;factories:
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I
!^prgBTl;0!NaLl2S'i^lKI^B'«KEps

c; xju "^7" e: Ij -A. 3xn3 , o.
-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS AND BATTERY MATERIAL.

^l7i(;a(§o Ele(;trie Club.

^bere will be a meeting of t^e gHICAGe BLECTRIS

6LUB, Monday evenina, December- di\), at 8 o cicely, at

tbe rooms of tbe glub, 122-124 glarl^ ^treet.

The Oetroit Sight Feed [ubricators

Are pronounced the best by more than 2O,O0O users.
They are especially adapted to

PIGP gPEED EKeiJMES E0I^ EIiECTRIO LIGJHtlNS

Being SIMPLE in OPERATION and ALWAYS RELIABLE.

A Lubricator sent on 30 days' trial to responsible parties.

" I would not take fine times the eost of my lubricator ifI could

not get another,'^ is ths statement often made by users.

Liberal discount to the trade. Send for Circular and Price
Li.st.

DETROIT LUBRICATOR CO.
DETROIT, MICH.Office, 1 1 Rowland Street,

Standard Electrical Works,
MANUFACTURERS OF

HOTEL AND HOUSE

ANNUNCIATORS. Telegraph and Telephone Apparatus,
BURGLAR

ALARMS.

SOLE MANUFACTURERS OFJTHE

HESS SYSTEM OF GUEST GALL, FIRU^LARM ^ ANNUNGIATOR GOMBINED.

CALL BELLS, "POST'S" MAGNETO BELLS, PINS AND BRACKETS, BATTERIES, ETC. ETC.

In Stock: Full Line of Iron, Steel and Hard-Drawn Copper Wire, Delivered at Lowest Prices.

B^ESTIMATES FURNISHED. SEND FOR CATALOGUES AND PRICES.-^ CINCINNATI, OHIO, U. S. .A.

(jSi^eua Nop-^a^i^eti^; UL/atef; Co.

(XjX»«it:eii>.)

Containing Paillard's

Patent Non-Magnetic

Compensation Balance

and Hair Spring, whicli

are absolutely exempt

from magnetism and will

not rust or corrode.

f{B\ your Jevueler

for tl?e/T).

Every watch is a fine

timekeeper and accurate-

ly adjusted to tempera-

ture. As these non-mag-

netic qualities are in the

WORKS, they require no

shield or other protection.

^^^Cfo B^ Sepd for QatalOi^iK^.

ITT & IT© Broad^sra^y, ISl^^^ Yorls:-
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POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS OF

^team and Hydraulic (||achinery.

Complets Steam Plants for Electric
Iiiglit and FoYiev.

Western Agrents for Armingrton & Sims' Engines. Steel Tubuiar
Boliers, Jarvis' Patent Furnace, National Rootling and Sheftieid Grates,
Lowe Feed Water Heater, Blal<e Pumps, Korting Injector, Jenttins' Bros.
Valves. Etc. Also, Brici< and Pipe Worl<, and Beiting.

SEND FOR LATEST CATALOGUE.

'07 and 109 MARKET STREET, ST. LOUIS.
BRANCH, 521 DELAWARE ST , KANSAS CITY

J^oI/T)^5, BootI; 9 ]^ayde95,

25 PARK PLACE, NEW YORK.
-MANrFACTUKERS OF—

Bare and Insulated |||ire,
Underwriters' Copper Electric Light Line Wire, handsomely finished,

highest conductivity. Copper IVIagnet Wire, Flexible Silk and
Worsted Cords, for Incandescent Lighting. Lead Covered
Copper Wire, for inside use. Roun i and Flat Copper

Bars, for station work. Insulated Iron Pressure
Wire, Patented Barbed Copper Lighting

Protector Wire.

-SOLE AGENTS FOE-

The Forest City Carbon (I|nfg. Co., Cleveland, Qhio.

Western Agency, 185 & 187 Dearborn St., Chicago

PAYNE AUTOMATIC ENGINE
B. W. PAYNE & SONS, Manufacturers, Elmira, New York.

BUILDERS OF

Single Valve and Corliss Yalvs

ENGINES.

SELF CONTAINED AND SINGLE CRANK

ENGINES

Specially Aiaptel for Electric LisMng.

GEO D- ALLEN, Gen-l IVIgr.,

WESTERN DEPARTMENT:

No. 10 8. Canal St.

CHICAGO.

H. S. WALKER, IVIANAGER.

TELEPHONE 4024.

WM. HOCHHAUSEN, Supt and Electhician

Excelsior Electric « Company,
9 Dey Street, New York. Factory, 204 to 216 Willoughby Street, Brooklyn, N. Y.

1 Excelsior Electric [ight

llMiit:

TO THE FRONT

By reason of its new Automatic Regulator that does not depend

on merely sliifting the brushes, but cuts out a portion of the field

magnets as each light is turned off, saving the power in proportion

to number of lights burning down to one light.

Dj'narao is the simplest of all makes and requires no attention

except to keep it clean. The lamps are ornamental, can be used in

connection with any system from seven to fifteen amperes without

change of magnets.

The first and only system where Incandescent lights are success-

fully running off Arc Light Circuits.

Twenty five dollars will repair our dynamo in places that cost

seven hundred dollars on other systems.

Our system is original, and not copied after foreign obsolete

patterns.

Our prices are reasonable.

The only system that has local companies paying 40 per cent,

and above on its capital stock.

We take the contract wherever we bid.

Address

F. W. HORSE, Western Manager,

iXCDLSIOR IlECTRIC f 0.,

18S Dearborn Street, Rooms 13 and 14. CJHIOJSlGtO, IZjXj.
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We have a considerable quantity of KERITE WIRE size No. 13 B.

& S. Gauge, 6-32''^ insulation, which has been in use, but is prac-

tically as good as new.

We will send a sample of this wire and quote a very low price to

any one who inquires.

Western Electric Company,
CHICAGO-NEW YORK—ANTWERP-LONDON.

The Eddy Electric Manufacturing Co.

MANUFACTURERS OLj^utomatie E^Ieetrie /T\otor5: I MATHER PATENTS.)

In all sizes from Yi H. P. upwards. The efficiency of these Motors is over 92 per cent. They require no rheostat, are perfect
in regulation, simple in construction, and thoroughly and substantially built. Also manufacturers of

THE MATHER DYNAMO ELECTRIC MACHINE,
FOR ELECTRO-PLATING, ELECTROTYPING, COPPER REFINING, ETC.

These Machines cannot reverse, use no water, do not spark, and are noiseless. Satisfaction Guaranteed.

The Eddy Electric Manufacturing Co., Hartford, Conn.

poi9t5.

Economy of Power.

Durability of Lamps.

No Discoloration of

Globes.

Precision of measur-

ing Instruments.

Greater Simplicity.

Less wire per lamp.

IN SHORT,

the most for the

least money.

;
The United States Electric Lighting Co.

At what »oltagi ere the lamps burned.?

Chicago, Uay 20th, ^a'd'/

?. Conklin, Hngr.
Grand Opera Hours,

Ulnneapol 1e. Hi on.

Dear Sir

^

Your telegram of the 19lh is received, readin
liows,

"C. C. Warren,
216 LaSalle St. Chicago.

"We sxarted "big and little dynamo on on© engine- had nine
hundred and sixty lights- worlied magnificently- run entii-e

eveoiog- We are much pleased. "

J. F, Conklin.

•

I am very much gratified at the receipt of the telegra
and thanli you heartily for it.

I understand that you contracted with the
EdiEon United Mfg. Co. of New York for a
300 light dyDaiDo with wiring for .the

Syndicate Block; their proposal for wiring
was on basis of nc losg in electrical
pressure, and the dynamo to yield 8-16
candlQ power Edison lamps per horse power,
when plant was finished, wiring was found so
unsatisfactory, and a great loss in electrical
pressure instead of "no ^oss * , and that you
were induced to maie contract with the
Edison Co. wholly on account of the low
price they offered their apparatus as com-
pared with the 0, S. Go's, propoeal,

Ts the above correct?

When indicating the engines driving the
Edison Dynamo, how many lights were being burned'

you will greatly obli.g<

tions.
Yours truly.

Questions.

1 understend the above telegram refers
Lo the two Dynamos put in your engine
room by the U. S. Electric Lighting Co.

as follows,- Ona 300 light and ono 500
light Dynano- and are used for lighting
the scores and offices in the Syndicate
Block- and Is additional to the 600
light plant previously insyalled hy the
U. S. Co. for lighting the Grand Opera
House; all the dynamos being located In
the Syndicate Block engine room, and
driven By two New York Safexy 12 x 12-
75 H, P, Engines. One engine driving the
two 300 lighters for the Opera House, and
One engine driving the 500 and 300 light
dyBamos for Syndicate Bloch.

Is this correct?

by answering the following ques-

What aiDoant of power was required to run
the ^^ff lightav

After ohtaining the above dat* concerning
the Edison apparatus, and ascertaining that their
guaraniees fell so far short of being
fulfilled, did you re.iect the Bdisoo plant
and substitute it by a D, s. 300 light plant?
And shortly afterward increase further by putting
in 500 more lights in the Block, and a U. s. Go's.
500 light dynamo additional? to which the
telegram quoted in Tetter refers?

What ste'a
employed when
above leleflTam

1 pressure at boilers was
poratlng the plant as per

^olU/

When indicating the Opera House plant of
jOO U. s, lamps, I understand there were 600

lamps being burned; and indications were made
at same time the Edison plant was indicated.
Please state what amount of power was required
for the 600 U. S. Lamps operated by the two 300
light dynaoas, and driven by the W. Y. Safety
12 X 12 Engine.

-^s-

>^o-,..<:^Z^

2U^'

r

<!Ji^S

=^1^ M/^

cf3

k

explains fully the DISPLACING of the Edison System by the UNITED STATES SYSTEM in the Syndicate \The above letter

Block, MinneapoHs, Minn., and gives data regarding tests made of the two systems. Address

:

C. C. WARREN, Manager Western. Department, 216 La SallelSt., Chicago.
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An Electric Stove.

Professor J. P. Barrett, city electrician of Chi-

cago, and Jacob F. Meliren, connected with the

lire alarm telegraph of the same city, have "de-

vised a unique and novel method of heating by
electricity. The accompanying illustration of a

modern gas stove, which they have diverted from
its original purpose to that covered by their

design, will serve to give a clearer idea of their

system. 'The modern gas stove is so familiar

that it is hardly necessary to describe it further

than to state that essentially it is a sheet iron

bo.\ having an opening in the lower part of the

front and a concave burnished reflector, which
is so placed in the lower part of the bo.x as to re-

flect the light and heat from the gas burners

within the stove in a horizontal direction out

into the room. Within a stove of this descrip-

tion the inventors have placed twelve incandes-

cent lights of 16 candle power, the sockets of

which set into a baseplate faced on the lamp side

with a polished metal plate, and on the reverse

side with a vulcanized fiber. This plate can make a

half revolution on its a.xis which projects through

the sides of the stove at pomts very near the lo-

cation of the handles, one of which is seen in the

illustration. The bearings of the axis are insu-

lated from the sides of the stove, and connections

are made through the bearings, thence to brass

strips on the back of the vulcanized fiber plate,

and then through the lamps. The object of

half revolving the plate with the lamps is to

throw the heat directly to the top of the stove or

down upon the reflector and thence out into a

room.

The amount of heat developed in this stove is

remarkable. Two quarts of cold water placed in a

cup within the ornament seen on top of the stove

illustrated, came to the boiling point in 20 minutes,

while a reversal of the lamps so as to direct the

heat developed by the lamps on the reflector and

thence into the room, had an immediate effect

upon the surrounding atmosphere.

It is thought that the new stove will find a

field of usefulness, particularly in ofiice's where

the incandescent circuit is available. When the

light is directed downward on the reflector, the

stove is exceedingly brilliant and cheerful, while

the heat, as might be inferred from the state-

ment that water is boiled on the stove, is suffi-

cient to thoroughly warm a room of moderate

dimensions.

Comparisons of the economy cf the stove, for

heating as compared with gas have not been

made, but in other respects, such as brilliancy,

safety, and ease of manipulation, the palm must

be awarded to the electric stove.

A New Form of Earth Plate.

In Ekctrotechnische Zeitschrift for October,

Professor Dorn proposes a new form of earth

plate. It consists of a flat open box, made of

wood or cement, and coated inside with asphalt.

This is placed at the bottom of a hole in the

ground. An amalgated zinc plate lies flat in

the box, and >an insulated wire leads from it to

the surface. Care must, of course, be taken

that the joint is well covered, so that nothing

but zinc is in contact with soil. An earthen-

ware pipe stands on the zinc and rises to the

surface. The box is then tightly rammed with

clay, soaked with concentrated zinc sulphate

solution, and the hole filled up. Solid sulphate

is dropped down the tube and solution poured

after it. A little fresh sulphate from time to

time will keep the plate in order.

Edison's New Phonograph.

So far as the mechanism of the new phono-
graph may be described at present, it consists of

a cylinder which devolves upon itself and also

has a side movement governed by a. very fine

thread, so that a fixed pencil would trace upon
the cylinder a spiral with the lines almost touch-
ing. The motive power used is an electric

motor devised by Edison himself, a very poor
motor economically considered, but one which
does its present work of turning the cylinder at

an almost nominal cost and without noise, which
is the great thing to be sought. The motor runs

with four cells of a simple battery, which can be
renewed at the end of each month for less than
a dollar ; with this power the phonograph will

work for four or five hours every day during the

month. Upon the cylinder is placed a sheet of

soft substance somewhat resembling the wax
used at times with the old phonograph. The
chief feature of the new instruments made by

Edison in the last six months consists in a

radical change in the apparatus by which the

vibrations of a diaphragm under the sound of

the voice are marked upon the cylinder and
also in the reproducing apparatus, the two

being entirely distinct, while in the old phono-

graph the same device was used for both pur-

poses—to make the sound indentations and to

reflect them when the phonogram was repassed

through the machine.

The phonograms will be sold in the shape of

small cylinders one and a quarter inches in dia-

meter and from one inch to four inches in

length. The one-inch phonograms will contain

two hundred words or what is considered quite

sufficient for an ordinary business letter ; they

will cost 15 cents a dozen. The full size phono-

grams of four inches in length will contain eight

hundred to one thousand words, according to the

rate of speed of the speaker, and will cost about

36 cents a dozen. Of course, there is no manip-

ulation of the apparatus necessary. It will oc-

cupy about the room necessary for a typewriter,

the cells going in any closet or under the table.

The motor will be boxed over, and nothing but
the revolving cylinder and the mouthpiece will be
in view. One touch of a littleswitch sets the ma-
chine in motion. Then the mouthpiece is ad-
justed to the cylinder and the talking may com-
mence; the same process is gone through when the

machine is to read. It will be seen that the cost

of the phonograms is a great deal more than that

of letter paper, but provision is made for the use

of the same phonogram over again twelve times

if the messages which it contains are not worth
keeping. A little knife is attached to the ma-
chine which takes a shaving off the surface of

the phonogram seven-thousandths of an inch

thick and gives a fresh surface ; this process

may be repeated twelve times. The boxes for

mailing the phonograms will be ready at the

same time with the instruments and resemble
the old-fashioned wood-turned pill-boxes. Mr.
Edison hopes to get the government to carry

them at the same rate as letters.

The phonograms for the reproduction of

books or long pieces of music will be entirely

different from the commercial sizes, and will

measure four inches in diameter by ten inches in

length. Each phonogram of this size will con-

tain about ten thousand words, or perhaps more,
and, from tests made with " Nicholas Nickleby,"

that book will go into eight cylinders of this size.

The duplication or multiplication of phono-
grams of books or music is now the problem
with which Edison is steadily working.

The speed at which business letters can be
dictated in a satisfactory manner to the phono-
graph has been a matter of considerable test.

One of Edison's assistants has read from a book
at the rate of 245 words a minute, or faster than

most fast speakers, without making an unin-

telligible mess of the result. The speed at which
a message is given the phonograph, of course,

regulates the number of words which can be put

upon one phonogram.

Western Union Business.

President Norvin Green, of the Western Union
Telegraph company is thus quoted in a press

dispatch:
" The telegraph is the best barometer to indi-

cate the commercial condition of the country

that can be found. It varies directly in volume
of business as trade varies, except in time of

of panic, when the_ telegraph business increases

though only to fall afterward. The charge that

this company has increased its rates since the

absorption of the Baltimore & Ohio hne is not

true. The rates to Chicago and St. Louis,

which were fifty cents, are now forty cents. To
St. Paul, Minneapolis, Omaha and that range

the rate, which was 60, is now 50. There is

scarcely a Western Union rate any where that

has been increased, except the ten-cent and
fifteen-cent rates. These the other companies

were handling at a loss. The Postal and United

Lines have come up to our increase and are

going to stand by it. I demonstrated, in fact, in

my last annual report that the average cost to us

of handling a message was a little over 23 cents

On city business, for instance, from one station

to another, we make nothing at all, as each mes-

sage has to be relayed and requires four opera-

tors, and if sent up town five cents additional

for delivery.

"The sequel of the deal shows that we have taken

all the Baltimore & Ohio business and at better

rates. The Baltimore & Ohio business last year

averaged $26,000 per week. Of this about three-
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fifths, or $21,000 or $22,000 came from the larger

or test offices, which report weekly. A compari-

son of our revenues from the test offices for the

past three weeks in this month shows $218,464
against §173,590 for the first week in November
of lastyear; $219,300 against $169,900 for the

second week, and $225,467 against $170,856
for the third week. We had an increase for the

weeks just before varying from $12,000 to $17,-

000. Add to the $21,000 of the Baltimore &
Ohio receipts our own average increase of $16,-

000 and you get $37,000. This leaves about

$15,000 per week as the result of advancing the

non-paying rates of the Baltimore & Ohio. The
estimated general increase in our business is

about $75,000 per week over last year."

Dr. Green further gave the figures from the

leading offices of the country, first for the first

three weeks of November, 1S87, and secondly

for the same weeks in November, 1886. They
were as follows: New York, 1887. $32,600,

$30,600 and $33,700; 1886, $24,100, $25,500,

$25,400. Chicago, 1887, $18,700, $17,900, $20,-

900; 1SS6, $14,700, $14,600, $14,500. Baltimore,

1887, $3,700, $4,000, $4,300; 1SS6, $2,400, $2,600,

$2,700. Boston, 1887, $8,900, $9,600 $9,700;
t886, $6,500, $6,700, $6,Soo. Cincinnati, 1887,

§4,700, $5,100, $5,100; 1886, $3,400, $3,400, $3,-

800. St. Louis, 1887, $8,600, $8,900, $9,000; 1SS6,

§6,000, $6,000, $6,400. Kansas City, 1887,

§4,500, §4,700, $4,900; 1886, $2,800, $3,000,

$3,100. Louisville, 1887, $2,900; $3,000; $3,000,

1886, $1,800, $1,800, $1,900. New Orleans,

1887, $5,000, $6,300 $5,800; 1886, $3,5°°.

$3,600, $3,900.
"We shall be able to handle the Baltimore &

Ohio business," he continued, "at a cost of 40

II, ';

Fig. 3.

per cent, of its receipts as soon as we get rid of

their rental. We have got off some and shall

get rid of more on the first of May. We shall

put in effect on December ist an extensive scale

of changes to equalize rates and make them con-

sistent with each other in different parts of the

country. This we could not do during a com-
peting fight. We shall level all these down-
ward however, and are leveling none upward
except the ten-cent and fifteen-cent rates which
could not be maintained at those figures except
at a loss. Our average rate per message was re-

duced last year from thirty-one and one-fourth
cents to thirty and one-fourth. This year it will

be reduced below thirty cents, the reduction
being made in the long rates."

The Electric Light in Germany.

According to Dr. Schilling, the number of

electric light installations in the thirteen princi-

pal towns of Germany has increased during the

last two years from 131 to 604; the number of

arc lamps has increased from 591 to 3,280, and
the number of incandescents from 10,403 to

50,469. The number of gas lamps in these
thirteen towns is 1,221,882, and therefore, lamp
for lamp, electricity furnishes about 4 per cent,

of the total illumination. In Munich this pro-

portion is as high as 8 per cent. According to

another authority there are in Hamburg at the
present time 78 installations of electric light

;

325 arc lamps and 5,300 incandescents. About
1,000 horse power is employed for these instal-

lations, of which one-fifth is furnished by gas
engines.

The Woolley Magnetic Engine.

The Woolley Magnetic Engine companj', of

Grand Rapids, Mich., are making the exceeding-
ly simple motor shown in Fig. i, in connection.

The base, the pole pieces, and the supports for

the armature bearings are cast in one piece. The
bearings of the armature are phosphor-bronze.

The commutator has two segments, and over the

armature there is a cover, which serves the

double purpose of protecting the armature from
injury and preventing it in its rapid revolutions

from doing injury to the fingers of the operator,

for instance.

As might be inferred, this little motor has
been devised for light powers, such as sewing
machines, jewelers' lathes, or dental work, and
a battery has been invented for the purpose of

supplying current for the motor, when running
on the class of work described. Figs. 2 and 3
show the battery ; the former when put together,

the latter when separated into its various parts,

A showing the glass cell, C the carbon elements,
L the porous cup, and Z the zinc element. The
porous cup contains a small bowl of mercury in

the bottom, in which the lower end of the zinc

fS^flLsSi^:

stroying the connections, as is always the case

with ordinary carbon batteries. The conducting
ring which serves a double purpose of joining

the carbons together, and also making a neat

cover for the glass jar, is composed of pure lead,

which is indestructible by the action of acids or

the vapors arising from them.
F-ig. 4 shows the application of the motor to a

sewing machine and giving an idea of its size.

The treadle of the machine is attached to a re-

sistance coil of novel construction, as admirable
for perfection of operation as the motor is for

simplicity. Six rates of speed can be obtained,

by the use of this resistance coil.

Leonard & Izard, consulting engineers, of

Chicago, recently made some tests of the motor,
which are appended, prefaced by an explanatory
note :

"The motor was run by current taken from
the incandescent circuit, lamps being put in

series with the motor to give the required cur-

rent through the motor. The table gives the

amount of electrical energy consumed expressed
in volts and amperes, and also the speed and
foot pounds of work delivered by the motor per

minute, from which data are derived, the com-
mercial efficiency being expressed in the last

column. From this table the amount of work to

be obtained from a battery of known e. m. f. and
resistanceTnay be readily ascertained. The cur-

rent obtained by us when motor was doing maxi-
mum work was probably somewhat greater than
would be obtained from a six cell bichromate
battery, unless the battery had a very low in-

ternal resistance. The efficiency of the motor
compares well with that obtained from other

motors of same weight and similar type:"

L

Fig. 2.

plates are immersed. This makes the zinc self-

amalgamating and reduces local action to a

minimum. It will be noted that the carbons
present a large amount of surface—in a l"xg"
jar as much as 288 square inches. The carbons

Pressure Current Speed. Fl. Lbs. Effieiency
Volts. Amperes li. P. M. pr .Minute

I 10.06 3.07 2^00 2S6 20.8
2 986 3-13 2330 2C,6 21 5

3 13- =4 30S 3300 359 197
4 S.65 3.13 1530 245 203
5 12.46 3.3S 2510 402 21 5
6 13.12 3 47 2S60 393 19.3

7 950 3.56 1760 343 227
S 8.95 3.5S l^So 326 227
9 II. go 4.06 1S90 448 21.
10 11.48 4.24 1660 457 21.2
11 II. go 430 1710 549 23-3

Resistance of armature dead,
Resistance of fields dead,

Total lesi^tance f motor dead.

.71 ohms.

.22 ohms

.93 ohii s.

Fig. 4.

are the same as those used in electric arc lights,

and are much harder and more durable than the
ordinary carbon plates. The upper ends of the
carbons are thoroughly saturated with paraffine,

which fills their pores and prevents the salts and
acid from gradually working upwards and de-

Electro - Optical Phenomena.
M. Kundt, whose researches on electro-

optical phenomena are familiar to the student
of "advanced" physics, has recently examined
the metallic layer which is frequently found in a

Geissler tube from the material of the negative

electrode, and he finds that it possesses the prop-
erty of double refraction. Viewed by trans-

mitted light these layers, which are of excessive

tenuity, have the following colors: With gold
electrodes, green, slightly" bluish; with silver^

electrodes, blue, slightly violet; with copper
electrodes, dirty green; with platinum electrodes,

grayish blue; with iron electrodes, gray; with

nickel electrodes, gray. The least trace of 0x3'-

gen in the tube produces a deposit of the oxide,

even with gold, silver or platinum, although the

electrode itself remains unoxidized. By re-

flected light under oblique incidence Newton's
rings are seen.

—

Electrician.

f
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Telegraphing to NIovingTrains.
By C. II. Rui.D.

When Professor Morse brought out the mag-
netic telegraph, he achieved a success which
seemed and stijl seems almost supernatural. The
exhibition of the e.\pansive power of steam made
by the dancing cover of the tea kettle makes the

steam engine, in a measure, intelligible ; but the

operation of the electro-magnet awakens no feel-

ing of understanding,, and all we can say, after

years of e.vperience with it, is that it has grown
common, and for that reason only does it fail to

excite emotions of wonder. The invention of

Professor Morse served the world for many years

in pretty much its original form, but at last

changes began to appear, and each new step

seemed almost as marvelous as the first. The
"duplex" made us acquainted with the fact that

two .signals can pass each other on a single wire

without confusion. To be acquainted with a

fact is not necessarily equal to an understanding

l^-JI

\ m
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Fig. I.

of it, and but little time was allowed for the

comprehension of the "duplex", when the "qua-

druplex" brought fresh mental burdens. Scarcely

was the "quadruplex" in the field, when'the tele-

phone was announced. It was said that the hu-

man voice had actually been made to pass over

a wire. The truth of the assertion lives in the

business and social world to-day. Now another

step has been taken and the result is a marvel

within a marvel. This last step consists in send-

ing messages to an operator upon a train of cars

in motion. Previous to and including the intro-

duction of the telephone, a complete electric cir-

cuit had been considered essential to telegraphic

communication, but the new-comer does its work
through several feet of air space, and persons

who thought they had got about down to " hard

pan " in electrical puzzles, find themselves in the

fog once more.

One man who had a fair idea of plain tele-

graphy made a little "fun for the boys" by his

strong assertions that the train telegraph was
absurd. He had seen a diagram of connections

such as are used on the train, in one of the induc-

tion systems, and had done practical service

before it was examined by the expert in question.

Our friend traced the circuit- from the track up
through the operator's set to the tin roof of the

car, and tliere he reached a break. That settled

it. He had traveled many a weary mile to join

the ends of broken wires, and was not ready to

admit that his hard work- had been in vain.

The pioneer names connected with the system

of which I write, are Lucius J. Phelps and Will-

iam Wiley Smith. ' Messrs. Edison and Gilliland

have taken a leading part in making practical

applications, and have secured some claims on

their own account. Mr. Phelps devoted himself

to the principles involved in dynamic induction, .

while Mr. Smith turned his attention toward static

induction. Mr. Phelps used a wire laid inside

of a wooden stringer running on the ties between
the rails. The Smith system does good work by

the aid of existing telegraph lines and the tin

roofs of passenger cars. I can not, in this article,

cover all the ground passed over by the gentle-

men mentioned, but will try to give a fair idea of

the work of each.

I have said that Mr. Phelps placed his main
line inside a wooden stringer between the rails.

This wire was grounded at the ends, and worked
as a closed circuit. One method of car equip-

ment, was to place an electro-magnet under the

body of the car, fastening the magnet in such

posilion that it would run at right angles to and
as near the track wire as possible. A current

passing in the track wire, would tend to magnet-
ize the core of the magnet on the car and produce
a current in the surrounding wire. In Fig. i JV
is a sectional view of track wire ; j^ double point

key
; T hand telephone ; Ji back contact relay

;

Af magnet running near wire IF. The key open,
closed the circuit through the hand telephone,
and was in a position to receive. The key, pressed
to Its front stop, closed the circuit through a
small batterj' and the relay, including the back
contact, producing a buzz which went into the
track wire by induction. This diagram of con-
nections is correct for the track wire when mag-
net A/ is omitted. Mr. Phelps's first idea was
that he could use polarized relays and sounders
in his work, but experience did not bear him out.

He substituted a hand telephone for the polarized

relay and made his signals with the buzzing cur-
rent mentioned. I witnessed the operation of

this system on the N. Y., N. H. & H. R. R. The
track is double, and the wire was laid only on
one track. The signals were clear and good,
but much the best when the train was running
directly over the main wire, as might be expected.

The system devised by Mr. Smith is peculiarly

interesting in that it grew out of the inventor's

observations upon cross talk. It is a fine illus-

tration of the fact that natural principles may be
hurtful in one field and helpful in another. In
describing this system, I will refer specifically to

the arrangement used at the exhibition given on
Staten island, in February, 18S6. The road ex-

tended from Clifton to Tottenville, thirteen

miles. The B. & O. Telegraph company had a

line of thirty wires along the track. Five wires

were chosen for the train telegraph. To these

five wires half connections were made. Each of

the branches thus formed was carried to a con-
denser of very small capacity. Fig. 2 shows the

manner of using the branches. JC is a double
contact key ; T, hand telephone ; M, magnet,
having only a primary winding of low resistance;

V, vibrator kept in motion by. local battery not

shown ; B, small battery ; C C" C" C"" C'""

C""" are condensers. The action of the con-

densers was to reduce the confusion in the tele-

phone, caused by the regular work of the wires,

and also to prevent the arrangement from inter-

fering with the regular work. There were several

systems working over the wires during the day,and

the confusion was great when listened to in the

telephone. The condensers discriminated in

favor of the train telegraph, causing the signals

to stand out alone. I shall never forget my sen-

sations when this style of connections proved

successful. I was working upon the experiment

in company with my friend S. K. Dingle of New
York. I was at the station, Mr Dingle making
the run from Clifton to Tottenville. Upon the

day in question, the run to Tottenville had

proved very unsatisfactory. I lost communica-
tion almost immediately after the train left Clif-

ton. It was in the middle of the day and the

wires were heavy with work. I strained my ear

—
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to catch Mr. Dingle's signals, as long as the

train was on the road, and then settled back in

my chair to wait for the return trip. I had no

particular desire for the return trip either, as I

had no hope of better results. But something

had to be done. Time was passing, anxious

eyes were upon us, and failure was not to be

thought of. We had used a single wire and the

idea came to me to try a combination of wires

and condensers. I was aroused for the plan

seemed to have some merit. I quickly made the

necessary connections and then eagerly waited

for the train to start back. When the hour ar-

rived, I was listening at my telephone, and heard

what I thought was some new sort of work pas-

sing upon the wires. It was a straight buzz, un-
like anything that I had heard before. I listened

intently, and after a moment or two, the buzz
broke into Morse signals. It was "D" calling

"R". I reached for my kej', and did not lose

communication with Mr. Dingle until the train

pulled into the station at Clifton, where the tin

roof on the shed cut us off. The straight buzz
which I heard, was "D" adjusting. -m
The connections used on the train were as

shown in Fig. 3, in which T is the hand tele-

phone ; K, double point key ; C, regular induc-

tion coil—the fine wire being represented by the

wave line and the coarse wire by the straight

line ; V, vibrator kept in motion by magnet and
local battery not shown. The key on the back
stop closes circuit from roof through telephone

to ground, the ground being reached through
the metal work of the car under the floor. The
key pressed to the front stop closes the circuit

from roof through fine wire of coil C to ground.

J
r

" t

c

^
i :::\

'^'-^^--^

1 4

L jjiiiili - -
"-"fri'i'

s
Fig. 3.

VF.El.Chi.

Battery B passes through the vibrator points'and

the coarse wire of coil C. The tone of the vi-

brator is reproduced in the coil, and passes to

the roof when so desired for signaling. Many
experiments were tried to get just the right kind
of coils. We settled on the plain primary for use

jn the station, and a regular induction coil for

the car. It seemed to be necessary to charge
the roof to a higher degree than was required for

the wires. I think the track exerted more influ-

ence upon the roof than upon the wires, so that

the roof had to sustain a heavier tax upon its in-

ductive energies than the wires. At any rate, it

was easier to work from the station to the train

than from the train to the station.

The operation of Mr. Smith's system depends
upon the condenser action taking place between
the tin roof, or roofs, and the neighboring wires.

With the arrangement which I have described, a

charge passing to the roof is greater because of

the nearness of the wires ; and by just so much
as this charge is greater, is the strength of the

train signal measured. When using the existing

lines as a part of this system, it was customary
to connect all the available roofs of the train

together, to increase inductive surface.

Late in the year 18S6, some experiments were
made in western Iowa, on the C, M. & St. P. R. R.
Mr, Dingle and I were still together, and had a

construction train assigned to us. Instead of tin

roofs we were obliged to use a flexible, insulated

cord, strung on stakes set in the cars. This cord
was left open at the distant end and connected

to the apparatus in the caboose, just as a wire to

a roof would have been connected. We did some
very good work with this train. As a general

thing the construction train had been working
under cover of a flag or upon the best orders

that could be given at the time of its departure

from a telegraph station. When our arrange-

ments were completed, we were able to follow

the train wherever it might be working, and give

it the advantage of any change in circumstances

that favored it, or get it out of the way of unex-

pected trains if necessary. In some cases we
held communication over a space of one hun-
dred and twenty-five feet between the lines and
the train.

At this stage of our work we came upon an
unexpected enemy. One morning we began
work as usual and all went well. The train

worked in a quite deep gravel pit over a hun-
dred feet from the wires. I was in the dispatch-

er's office and Mr. Dingle was on the train.

About 10:30 a. m. I noticed a peculiar sound in

the telephone and wondered what new system of

electrical work was operating in Omaha. In a
little while the noise became troublesome. It

would begin light and rise to a maximum, mak-
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ing a little explosion when it reached its highest

point. These explosions would frequently cut

a word out of something which the train was
trying to say to me. This trouble grew worse

until noon, but when the train pulled up out of

the pit, the margin was good enough to work
over the noise. Up to noon the wires had been

working smoothly. The weather was warm with

a southwest wind blowing, and the sky filled

with banks of fleecy clouds. I had no thought

of atmospheric disturbance until shortly after

noon, when the Morse relays began "clipping".

The explosions in the telephone followed each

other in quick succession, and work with the

train ceased. Soon the switch-board began to

flash fire, and the work on the wires was hard.

Between 2 and 3 o'clock we had a raging storm,

with severe lightning and thunder. The fact

was, I had received in the telephone, intimations

of the storm some considerable time before the

relays were in the least affected.

Time has wrought changes. I no longer tele-

graph through the air, but am back again into

more common pursuits. Mr. Dingle still follows

the fortunes of the train telegraph, and is meet-

ing with marked success on the Lehigh Valley

road. A special wire has been built there, and

placed as near as safety will permit to the tops

of the cars. A strong margin is thus secured,

and now the system is slowly fighting its way
into notice, just as each of the other electrical

improvements have done.

Not so Much of a Game Preserve.

There has been a run on the Bedloe's island

boat, says a New York paper, ever since the

story got around that brant and geese and can-

vas-backs were beating their brains out every

night against the electric torch of the Goddess
of Liberty, and falling at the foot of the pedes-

tal in heaps big enough to make the head of a

Washington market dealer swim. With ducks

§4 a pair and prices stiffening many rusty look-

ing sportsmen from the lower wards stole down
to the island fitted out with hunting baskets and
big inside coat pockets.

]3edloe's island in fact isn't much of a para-

dise for sportsmen or epicures, and there is no
danger of the Madison square preserves being
abandoned yet. Lots of rails, sparrows, wrens,

catbirds, orioles, and woodpeckers have been
killed by flying against the goddess's torch at

night. But such small fry are scarcely worth
picking. So far not a single duck, goose, part-

ridge, snipe, or reed bird has been found on the

^ island dead or alive.

From Oct. ist, an accurate record has been
kept of the number and kinds of birds killed

against the light. One hundred and seventy-five

wrens were found on Oct. 12th. Fifty rails,

eleven wrens, two cat-birds, and one whip-poor-
will were picked up on Oct. ist. On the last

four or five days no birds at all have been found,

and the total for the month so far is only 432.

Cloudy nights generally bring more victims than

clear ones, yet there are some curious exceptions.

The night of Oct. ist, when sixty-five were
killed, was rainy and windy. But the night of

Oct. 1 6th when 175 were killed was perfectly

clear.

No sea-birds have been picked up, which
points plainly to the migration of the colonies of

small fry from north to south each fall asthe chief

cause of the havoc. The birds flying across the

bay at night are first drawn toward the big elec-

tric torch by its brilliancy and then are blinded

by its rays at close quarters. They dash against

the glass plates in the flambeau just as they
would against a house window, and either knock
their brains out outright or are stunned and
killed by the fall.

_ j

The Proper Height and Distribution of

Electric Lamps for Illumination.

By F. B. Badt.

" The intensity of illumination, or the quantity

of light received on unit surface, is inversely as

the square of its distance from the source. When
the light falls obliquely, the intensity is propor-

tional to the cosine of the angle which the rays

make with the normal to the surface."

In Fig. T Z is supposed to be the source of

light, R R R R rays of light, and A, B and C
surfaces,! placed at right angles to the rays of

center of a circle whose circumference shall be
lighted best from a source at a height of about
j-'lj- of its radius." He shows that in practice it

is not necessary to find the proper height to

obtain the greatest quantity of light on a given

surface but to find the height of Z above the

center of a circle whose circumference shall be
lighted best. In Fig. 4, Z ^ (/;) must be equal

to about ^\ A B (/-). Angled L B \s then

about 55 degrees.

Professor Hoffmann deducts furthermore the

following formula for the maximum intensity of

light at the circumference;

Fig.

light. A is placed at a distance of i unit, B at

2 units and C at 3 units.

If A, B and C each receive the same quantity

of light, it is clear that if we call A the unit sur-

face, the same quantity of light will be distrib-

uted over four times the surface at B and nine

times the surface at C ; or in other words, if we
set the intensity of the light at A^\, it will be
i^ at J? and \ at.C

In Fig. 2 .4 is a surface placed vertically to

the rays of light and B obliquely. It is obvious

that even at the same mean distance from Z the

oblique surface B will be larger .than the verti-

cal surface A. Hence the intensity of the light

must be smaller in B than in A.
To express this in the terms of the foregoing

law let us consider D C in Fig. 3 as the oblique

surface ; Z the source of light ; angle x (B L C)
the angle which ray L C makes with the normal
LB.
The greater the cosine of x, the greater the

intensity of light on D C. Cosine x is greatest

when X equals o degrees, and smallest when x
equals 90 degrees. Cosine o degrees equals

1.0000 ; cosine 90 degrees equals 0.0000 ; hence,

the smaller the angle -v the better the illumina-

tion, and vice versa.

Fig. 4 shows an example for the application

of both laws. B is the object to be lighted.

When it is lighted by light Z' the illumination

will be weak on account of the obliqueness of

the rays of light. We raise the light to Z- and
again the illumination is weak on account of too

Maximum intensity
4 "'" V 3

9^

in which jt stands for 3.1416 ; / stands for the

quantity of the ray of light at the distance= i ; r

stands for the radius of the circle.

The above rule- is only true for one single

light.

For a row of lights and under the condition

of an even illumination of the ground, according

to Upperborn: h^=^i.^h\ r^^=i.^r; D (distance

between two lamps) = 2rj or =3?-.

If, therefore, we know from practical experi-

ments // and /• of one lamp of a certain candle

power, we can easily calculate //, and r^ or D for

a row of lamps.

If a large surface has to be lighted, of course,

two or more rows of lamps are to be put up
If the space is rectangular every four lamps

will form a square (Fig. 5) of which the diagonal

Z?A will be parallel to the sides of the space.

It is more convenient to use Z) A for calculations.

It is the hypothenuse of a rectangular triangle

of which the other sides are = Z? or =: y;
hence ZJ^ = i 4 Z) = 4.2?-.

The following table from Upperborn, gives

the necessary figures to calculate the proper

height and distribution of lamps of any candle

power, provided h and / have been determined

practically for a lamp of the intensity /'. This

table can generally be applied only for streets and

squares; for factories, stores, etc., other circum-

stances must be considered :

ONE LAMP. ROW OF LAMPS. AREA.

•-S ^5:;
Q"^

II
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1! II II II
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>. II II ;i 11
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tTi
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HH
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P^ c D S

I i • yi ;-, = I.or, I.l7?l /.', = 1.5;-, 30;-, 3.on 4.2n
2 I .?'•= r, = 1.4;-, 1.1.^3 A'« = 2.lr, 4-2'-, 4.2r, 5 9'-i

3« T-i r, = I.7r, I. 1^3 /I's = 2.6r, £.2'-i 5.2r, 7-3''.

4; ir. 7'4 = I.OTi I.I^. J!i = yori 6.o;-i 6.o;-i S.4n
5« .y-s ri -= i.nr. I.l/e. R. = 3-3'-. 6.6r, 6.6n 9.2n
6; .7''« r« = 2.4r, I.IJ?6 /.'. = 3-7'. 7-4'. 7-4n io.4n
11 •7''i r, = 2.6;-, 1.1.^7 y?- = 4.0;-i S.on 8.on II. 2n
8 i •7''B ri = 2.Sr, I.IJ?a /"b = 4.2r, S.4n S.4n 1 1. Sri

91 .7'-. r, = 3.or, I.lJ!;, /?» = 4-5'-i g.or, g.on I2.6n
10 I .7'-io no= 3 2r, I.lA',0 j?,o= 4.7r, 9-4''i 9.4n i3-2n

great a distance between the object and the

source of light. The task is now to find the po-
sition of the light in the vertical line L^L- where
the object B will be lighted most intensely at

the same horizontal distance.

Professor Hoffmann [Electrotechiiisc/ie Zeit-

schrift, March, 1.881,] has found by means of

calculus a rule for this purpose which says:

"The source of light should be located above the

1. These surfaces are in fact, not planes as shown in the sketch,
but parts of the surfaces of concentric spheres.

For instance it was found that a lamp of 50

candle power would light the circumference of a

circle of the radius r, = 30 feet at the desired

intensity, then the height = h, = .7 x 30 = 21

feet.

A 100 candle power lamp would light equally

well the circumference of a circle of the radius

/•„ = 1.4 X r, = 1.4 X 30 = 42 feet, and the

proper height would be = //„ = .7 x ?-., = -7 ^

42 = 29,4 feet.

I
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And again, if we should want to put up a row

of 16 candle power lamps and light the ground
uniformly and equally well as above :

if^ =: 1.5 r, = 30 X 1.5 = 45 feet.

H^ = I.I i?, = 45 X I.I = 49.5 feet.

D (distance between two lamps) = 3 r^ or =
2 ^_ = 45 .X 2 = 90 feet.

If we wanted to light a surface as shown in

Fig- 5 :

-£», = sr^ = 3 X 30 = 90 feet.

Z>A := 4.2r, = 4.2 X 30 = 126 feet.

For incandescent lamp installations the fol-

lowing table will give an approximate idea of the

number of lamps required for general illumina-

tion. For ball rooms, theaters, and like places

of public assembly, the number of lamps should

be doubled, calculating one 16 candle power
lamp for about 700 cubic feet. In rooms of

more than 30 feet height the lowest point of the

electroliers should be one-third of the height of

the room above the floor:

Diinensiiins of
Mamltor of 16 cindlc Height of Inwcst point

power iiiciiQde>eent of electi-olicr.s above

L'th Wth Wax lamps, the floor, in feet.

15 15 12 2 6

18 iS 14 5 7

24 24 lb <) S

32 .32 22 l6 9
40 40 30 25 II

;o 50 40 40 13

00 60 45 60 15

70 70 50 100 17

.Arc lamps are geiierally run from continuous

current dynainos. A crater is formed in the pos-

itive carbon and most of the light is reflected

NoK/zoNrAi:

7 8 9/0
y^eSTEftf^ CLSC7/fiC/^v, cm.

Fig. ^.

downwards. Fig. 6 shows the distribution of

light from an arc lamp. It will be seen that

the greatest intensity of illumination takes place

at an angle of about 37° with the horizontal OB.
This angle coincides very nearly with the theo-

retical angle for best illumination of 35° as shown
in Fig. 4. A reflector placed above an arc lamp

will for the same reason be of little value. Fig.

6 also explains why it is very difficult to deter-

mine the exact candle power of an arc lamp. A
good nominal 2,000 candle power arc lamp

measures horizontally about 250 ; at an angle of

37° with the horizontal about 2,000 and on an

average (mean spherical candle power) about 450

normal candles.

Glass globes will alter the distribution of the

light. Curves in Fig. 6 represents the diffusion

of the light of the naked arc; curve b through an

opal and curve c through a ground glass globe.

The absorption of light is from 30 to 40 per cent,

through light opal, 25 per cent through ground

glass and 10 per cent, thi-ough clear glass globes.

R. E. Crompton gives the following table as a

result of practical tests with a 4,000 candle power

lamo:

Horse Power
expended

In ilni arc.

Height of Lump
above ground,
m feet.

Area of Illumin-
ated giound,

)n square feet.

Intensity of

Illumination.

2/4 16 2,500 I

2/2 18 5,000 I

2^2 20 10.000

^)i 40 20,000 2

4

A

40
40

70,000
80.000

3

3

The intensity of the illumination refers to the
circumference of a circle of the illuminated area.

At intensity i every kind of fine work can be
done which otherwise requires a 12 candle
power gas burner at a distance of 22 inches ; at

intensity 2 one can read a newspaper easily; in-

tensity 3 is about equal to the illumination of a
full moon.
The following data may be used for estimating

the number of arc lamps required to light a cer-

tain area:

rttsrCRM [LlCTfllCJtH.
J-\

Fig.

Area which can be lighted by
one nominal 2.0110 candle

powev are lamiK

Yaras ..

Railway Stations

Foundries and Rolling Mills

—

General Illumination
Foundries and Rolling Mill*

Special Illumination .,

Dyeing Establishments _.

Printing Establishments

20,000 square feet

15,000
" "

5,000 " "

2.500 " "

2.000 " "

I.JrO " "

For the best illumination of streets arc lamps
should be suspended over the middle of the

street. If placed at a height of about thirty feet

and at a distance -of 200 feet apait, the)' would,

for instance, light State street in Chicago about

six times better than under the present method
of illumination by gas. In fact, if the arc lamps
should be placed higher than 30 feet it would
still improve the illumination, but 30 feet would
probably be the limit from practical reasons.

Dr. Hagen's remarks ["Electric Lighting in

the United States," by Dr. E, Hagen, Berlin,

1885] concerning tower and mast lighting are

apropos at this point ;

" It has been calculated that in order to get the

the best effect a lamp should be placed at a height

of .7 of the radius of the circle to be illum-

inated. Though this is perfectly correct, the

American way of placing a number of lamps

—

from five to eight—on a high tower or

mast must be considered entirely wrong. The
light reflected by the lamps towards the mast is

almost lost for illumination. Streets which run

towards the mast are fairly well illuminated while

the streets running at right angles appear per-

fectly dark. Arc lamps, of course, should be lo-

cated considerably higher than gas lamps but

tower lighting is going into the extreme It

might possibly be allowed for the lighting of

large squares, though even in this case the proper

distribution of lamps at less height would be pre-

ferable."

The doctor's ideas seem to have been realized

in New York where, accoiding to a pai'agraph in

the last number of the Western Electrician,

the city authorities have abandoned electric light

towers in Madison and Union squares and will

put in their place 23 arc lamps on poles dis-

FiG, 5.

tributed along the walks. The main fault

found with the lights on the high towers was that

they did not penetrate the thick foliage in the

more remote parts of the squares.

Priority of Invention for Campbell.

The winning of a suit against the Beli tele-

phone company is such a novelty in the legal

arena, that when the feat is performed an especial

mention is well earned, says the Boston Herald.

This has been done by Henry F. Campbell, an

inventor. This case was a matter of interference

between the applications of William W. Jacques

and Henry F. Campbell, and the case came be-

fore the examiners-in-chief on appeal. In this

case Jacques really meant the Bell telephone.

Jacques' claim was filed August 23, 1S83, and
Campbell's September 21st of the same year.

Jacques got ahead of Campbell in filing his ap-

plication, and appears to have been determined
to get clean around him in every way. It was as

early as the spring of 1882 that Campbell con-

ceived the notion of putting" an external shield

of iron, or some material of a paramagnetic char-

acter, on the insulating covering of the conduct-

ing core of an electrical conductor. He dis-

closed his thought to others, and set about mak-
ing persistent and elaborate experiments. He
employed an assistant, to whom he confided his

theories. His first paramagnetics were applied

as paint; then he tried soft plate iron, wound
spirally; then tinned iron tape; then soft iron

wire; afterward iron ribbon strips, wound spirally

in both directions. This last expedient was
adopted not later than iSIay, 1SS2, was tested and
found satisfactory, and it was filed in evidence.

Campbell's assistant testified that almost every

metal and a great variety of other substances

were experimented with. The success of the

tests moved Campbell to try experiments and
conduct tests with long wires, and he prepared

several, some of them 400 feet long. The first

of these tests was made in Boston, March 27,

18S3, and they were continued through April.

In view of the satisfactory results obtained,

Campbell was urged to take these long wires to

the laboratory of Jacques. Some of the wire taken

to Jacques was covered with soft iron ribbon, but

it appears that Campbell, although using pure,

soft iron, had not at that time discovered its

CfiNDU PObV£R
1600 2000 Tf

KlsrcfiH racTtiicitH

Fig. 6.

superiority to hard iron or iron alloys. [Here was
the small hole through which Jacques tried to

creep in the endeavor to outwit the real inventor.

The tests were satisfactory, the wires were left in

custody of Jacques, and he at once reported

favorably to the Bell company. On May 26th,

Campbell being urged thereto by interested par-

ties, did, under solemn pledges of confidence,

disclose to Jacques his secret. Jacques did not

claim to have conceived of the invention prior

to this date. The examiners-in-chief say: "The
claim of inventorship on the part of Jacques
seems to be based wholly on the theory that

Campbell did not fully appreciate the excellence

or superiority of pure soft iron at the time of dis-

closure, and that it was left to Jacques to pick up
and appropriate to himself the claim to pure

iron." By some disingenuous influence, Camp-
bell was induced to file a claim, prior to the pres-

ent one, in June, 1883, claiming an anti-inductive

envelope of paramagnetic and diamagnetic sub-

stances in connection. So far as this went to

prejudice his claim to the real invention the ex-

aminers say: "Whatever motive operated to

induce Campbell to first file his claim for para-

magnetics and diamagnetics combined, he did

not by that act forfeit or abandon his right and

title to a paramagnetic envelope, as he now
claims it. Campbell was first to conceive, first to

experiment, first to disclose." The examiners

complete their opinion as follows: "We see no
standing for Jacques as an inventor in this case,

and must award priority of invention to Henry
F. Campbell, affirming the decision of the exami-

ners of interferences."
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The use of electricity for heating has been the

subject of some thought on the part of electri-

cians and its practical application has been the

reiterated promise of a near future. Perhaps few

have thought, however, that an electric stove

would be evolved out of a dozen incandescent

lights, but the fact is shown on another page.

The next meeting of the American Institute of

Electrical Engineers, in New York, will be held

December 6th. William Stanley, jr., electrician

of the Westinghouse Electric company, will read

a paper on " The phenomena of alternating cur-

rents." The subject is an exceedingly interesting

one and in the hands of as eminent an electrician

as Mr. Stanley will unquestionably receive thor-

ough treatment.

Chicago is tired of at least one '' trust "—the

Gas trust—and its city council at the meeting of

Monday evening last passed this order by a large

affirmative vote: " Be it ordered by the city

council of the city of Chicago that the mayor of

the city of Chicago be requested to invite the city

attorney general of Illinois to apply for a quo

warranto in the proper court against the Chicago
Gas Trust compan)', the Consumers' Gas, Fuel

& Light compan3', the Equitable Gas-Light &
Coke company, the People's Gas-Light & Coke
compan}', and the Chicago Gas-Light & Coke
company, for the purpose of forfeiting the

much-abused charters of the aforesaid cor-

porations, and that the law department of the

city of Chicago be directed to furnish said attor-

ney general of the state of Illinois all informa-

tion and aid which it can render in prosecuting

the quo warranto aforesaid."

The collation of a score of excerpts from the

daily press, given on another page, all bearing
favorably upon the institution of a postal tele-

graph is an indication of the pulse of the coun-
try, and is timely, in view of the measures that

leading members of congress announce they will

introduce in the fiftieth congress to that end.

Never, perhaps, were the people more in favor

of a governmental control of the telegraph, or

rather a telegraph controlled by the government,
than at present. The irresistible power of a

huge consolidation of capital in the hands of

a single company, governed by a single man, has
recently swept away a powerful competitor, and,

practically, the telegraph business of the country
is again in the hands of one company, and at

prices that seem fit to that company, whether
regarded as extortionate or not by the user of the

telegraph.

Grave questions will arise in considering and
settling the matter whether the government shall

control the telegraph of the country or a tele-

graph, and the subject as indicated by the ex-

tracts given is awakening, and will awaken, care-

ful thought and attention.

THEsubject of a submarine telegraph across the

Pacific ocean, which has been under discussion

for some time, is just now attracting the atten-

tion of the daily press. The importance of such

aline to the Sandwich islands and other groups

in the Pacific on the proposed route, which are

now isolated, is apparent. The great empire of

Japan, which is now adopting the various mod-
ern improvements, including the telegraph, tele-

phone and electric light, is especially interested

in this matter. Such a line would also be of

great advantage to the United States, for while

we have ample connection with the eastern con-

tinent and Great Britain through Atlantic cables,

we still need a direct line to Japan instead of a

circuitous one through the eastern continent, in-

volving numerous repetitions of messages with

consequent delays and mistakes, and the liability

to frequent interruption by war between some
of the various countries through which they

must pass. The route has been surveyed, and a

favorable location selected, the only exception

being near the coast of Japan where the ocean's

depth is six miles. The numerous groups of is-

lands in the Pacific practically reduce the dis-

tance for each submarine line, so that this route,

so far as distance is concerned, is approximately

as feasible as that of the Atlantic, but the aver-

age depth of the ocean is probably greater.

The mercurial fire alarm has proved its value

in three signal cases in Chicago recently. One
was in the Chicago club building. The insurance

patrol received the alarm first over the wires con-

necting with the mercurial alarm, and they sent

in the city alarm. The fire had got under such

headway, however, that it burned out two floors.

There is no question that if the mercurial alarm
had not been in use club members and the

servants who were sleeping in the building

would have been unable to escape, and another

holocaust would have been recorded. The
second case was also in a club house— that of

the Union League. The ever watchful mer-
curial alarm called the insurance patrol in time

to prevent any but a slight damage to the build-

ing. The third was in the Saratoga hotel, noted

last week.
While the mercurial alarm has been in use for

some years, and has become so common that little

attention on the part of electricians is attracted

to it, yet one is compelled at such exhibitions of

usefulness to stop for a moment and give it com-
mendation. Though this alarm is regarded as

one of the minor applications of electricity, it

frequently plays a highly important part in the

world's affairs. For weeks, or months, or even
years, it may stand the silent, overlooked, for-

gotten sentinel, but in the crisis, it springs to

sound its warning, and then for the moment at-

tracts the world's attention and admiration.

B. E. Sunny replies in our columns this week
to the sweeping, sarcastic editorial of the London
Electrician on his paper read before the recent

telephone convention.

It was our opinion at the time that the facts,

as presented, were liable to be misunderstood,

but we regret that our highly esteemed contem-
porary should have so far departed from its usual

spirit of fairness and courtesy with reference to

American electric work. Perhaps one of those

celebrated London fogs may have temporarily

beclouded its mental perception. However this

may be, it is to be hoped that Mr. Sunny 's reply,

if somewhat tart, as might have been expected,

will dispel the mist and be a sufficient vindica-

tion of Chicago telephone work, especially of

that which pertains to underground lines. This
subterranean work has been in progress here for

several years, and its magnitude during the

present year gives evidence of assured success.

The immense number of cables branching out

in every direction from a central point near the

City hall, leads one to wonder where room can
be found, for them all. The tunnel system
alluded to in this connection, would probably be
found the cheapest and most practical, all things

considered, which could be adopted, though
requiring a heavy expenditure at the outset. A
well built tunnel of sufficient capacity for all

underground work of every description, includ-

ing electric cables, water mains, gas mains, and
possibly street cars, would solve the whole prob-

lem of street obstruction, would save the con-

stant expense of excavation and refilling for new
lines and repairs ; faults could be located and
repaired with comparatively little trouble and
expense, and the pavement, once put down,
could remain undisturbed till worn out.

Professor Badt's article on the proper height

and distribution of electric lamps for illumination,

is of practical interest and deserves attentive pe-

rusal. It is quite as important to prevent waste

in the distribution of light, as in its production.

A parallel to this is found in the distribution of

heat, and the great variety of devices for econ-

omizing heat, and concentrating it where it is

required, shows that the importance of the sub-

ject is duly appreciated ; but the proper distri-

bution and concentration of light seems to have
received less care. The mathematical demon-
strations, based on the well-known law of inverse

squares, are evidently far from being mere theo-

retical deductions ; the writer is engaged in

practical work, and makes his estimates from a

practical stand-point, and consequently his

formula and tables are of high practical value.

His reference to the percentage of absorption

of light by different kinds of globes, is also a

matter of practical interest which will bear fur-

ther amplification. Light absorbed is practically

wasted. Take the case of a large factory lighted

by arc lamps and running night and da}' ; if, as

is usually the case, the walls and ceilings are

;

allowed to become coated with grime, we may
reasonably assume that ten to twenty per cent,

of the light produced is absorbed, entailing a

loss in the cost of illumination, which might be

saved by a trifling expenditure for calcimine,

which would reflect and diffuse the light and
reduce the intensity of the shadows so often a

cause of complaint in the use of arc lamps.

Within a fortnight the American Bell Tele-

phone company has taken steps to break the dead-

lock that has existed for twelve months between
it and the telephone subscribers at Rochester,

N. Y. A year ago the telephone company pro-

posed to substitute toll rates for a flat rate in that

city but the rates were regarded as exorbitant by
the subscribers and they quickly resolved them-
selves into an association, decided to hang up
their telephones and not take t'nem down again

until the telephone company made terms that

were acceptable to the former. The telephones

are still hanging on their hooks for, though the

Bell company has made overtures to the tele-

phone subscribers, at present the dead-lock is

unbroken.
The collision between the telephone company

and the subscribeis was unfortunate in more ways
than one. First, it has shown that the telephone

is a luxur)' and not an absolute necessity in rW
cases ; that if the telephone ever goes into use in

Rochester again many will decline it and thus

render the e.xchange the less valuable for the less

number of connections it presents a subscriber.

For a year a valuable plant has lain idle and
earned nothing or not enough at any rate to

make a showing. Probably the loss suffered by
the wealthy American Bell Telephone company
as a stockholder in the local company, in the dis-

continuance of the business of the latter, was not

great enough to cause it any serious inconveni-

ence; probably, in fact, was not noticed, but with

the other stockholders the case was different.

Meantime there have been outbursts of popular

indignation at what has been termed the rapacity

of the American Bell Telephone company in

other cities in other states.

It seems to us that the root of the whole

trouble lies in the exorbitant royalties demanded
by the parent company. By the time the earn-

ings of an exchange are divided into royalties to

the Bell company, dividends to the Bell com-

pany, and then dividends to the other stockhol-

ders, there is generally only a small percentage

left for the latter. A royalty of less amount
\yould have an immediate effect upon the reduc-

tion of telephone rates, and by that very reduc-

tion there would be an increase in the number
of subscribers—increasing naturally the income

to both the local and the parent telephone com-

panies, and with each subscriber added to the

list the telephone would lose some of its charac-

ter as a luxury and become more of a necessity.
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The Elemants of Electric Lighting.

By Philip Atkinson. Ph.D.

Number XX.

Electric Ixduction Continued.—The in-

duced current, as has been repeatedl_v stated, is

a momentary transient impulse which occurs at

the instant an electric circuit is either opened or

closed; its direction on the opening of the circuit

being the reverse of that on the closing; and the

continuous current of the dynamo, whether con-

stant or alternating, is composed of a series of

these impulses, induced not by the opening or

closing of the circuit, but by areversal of the posi-

tion of the coils of the armature by their rotation

and consequently of the relative direction of mag-
netic induction.

In the case of transformers, as has been shown,
the primary circuit is opened and closed succes-

sively, with great rapidity, by a circuit breaker,

and the series of impulses constituting the cur-

rent, in the secondary circuit induced thereby. It

is found that the current induced by the opening
of a circuit is farmore powerful than that induced
by the closing. This would seem to be the

natural result of the sudden check of the accum-
lated energy flowing through the conductor,

while on the opening of the circuit the rise of the

circuit to its full strength is, in a certain sense, a

gradual process, aptly e.xpressed by the term lag.

The current induced by the opening has been
generally termed e.\tra, but as this term has no
special significance, e.xcept as it may refer to

e.»;tra strength, it is falling into disuse. In the

case of accidents requiring the sudden stoppage

01 the dynamo, it is of the highest importance

that the greater energy of this current should be
guarded against by suitable construction, such as

a short circuiting switch or other similar device.

In concluding these remarks on the nature and
general principles of induction, which have been
thus briefly indicated, it should be stated that

when we consider that induction permeates every

portion of every electric instrument, its force

radiating from every charged conductor, the great

importance of a thorough comprehension of its

principles and their application becomes evident.

It must be recognized not as an obstacle to be

overcome, though it often stands in the way of

desirable ends in construction, but as an import-

ant factor in the accomplishment of electric

work, without which the construction and opera-

tion of the existing forms of electric apparatus

would be an impossibility ;
and it is coming to

be understood that it is better always to recog-

nize it as a friend than as a foe.

Conductivity and Insulatio.v.—Conduc-
tivity is that quality of a body which facilitates

electric transmission; insulation is its opposite,

and obstructs electric transmission. The dis-

tinction between the two when applied to bodies

is one of degree, the one being the reciprocal of

the other. There is no well defined boundary
showing where conductivity ceases and insulation

begins; every conductor is an insulator so far as

it tends to resist electric transmission, and every

insulator is a conductor so far as it tends to facili-

tate such transmission. Where conductivity is

found to predominate as in the metals the term
conductor is applied, and where insulation pre-

dominates asin glass and vulcanite the term insu-

lation is applied. The terms high and low are

applied to conductors to designate different

degrees of conductivity, or, conversely, different

degrees of resistance; and to insulators to desig-

nate different degrees of insulation. Silver and
copper for instance are metals of the highest

conductivity, and conversely of the lowest resist-

ance; bismuth and German silver have high re-

sistance and consequently low conductivity.

Glass and vulcanite have high insulation and
correspondingly low conductivity, so low that

the term conductor is never applied to them, nor
is the term insulator ever applied to silver or

copper. Hence a conductor is any substance of

such low resistance that it can be used practi-

cally for the transmission of electricity; and a

non-conductor is any substance of such high

resistance that it can be used practically to pre-

vent such transmission.

Difference of molecular constitution is the

most reasonable explanation that can be given of

these different phenomena, but just how such
difference produces these varied results is un-

known. But we may reasonably attribute them
to difference in molecular arrangement. If we
compare the molecules to an infinite number of
infinitesimal tubes, and electricity to a fluid

passing through them, it is evident that were
these tubes placed end to end, in series, the flow
would be facilitated, but if disposed traversely,
or in a heterogenous manner, the flow would be
obstructed. Similarly we may suppose the
relative arrangement of the molecules in one
substance to be such as to facilitate, and in

another to obstruct electric transmission. If, as
seems highly probable, electricity is a mode of
molecular motion by which energy manifests it-

self, the above explanation seems entirely reason-
able; difference of arrangement or difference of

shape in the molecules, or both combined, pro-
ducing differences in the mode of interaction.

Quantity and Intensity.—The compara-
tively imperfect state of electric knowledge has
led to a misuse of the terms quantity, intensity,

and strength as applied to current, each writer
using them according to his own mental concep-
tion of the facts, or carelessly lollowing the gen-
eral custom. Whatever current may be, its quan-
tity, as observation proves, must be regarded in

the same light as that of any physical quantity, so
that whether we consider it as energy flowing
through the conductor as its passive medium, oras
producing molecular motion in the conductor it-

self, as already explained, it has a certain volume
in the same sense as a fluid—water or gas—flowing
through a pipe ; and this volume, as in the case
of fluids, is dependent on the resistance encoun-
tered and the pressure urging it, forward, known
as e.m.f. With a given conductivity and e.m.f.

any increase of cross-section by the substitution

of a larger conductor, or a greater number of con-
ductors, produces an increase in the quantity or

volume of the current, and a corresponding
decrease of intensity at each point in its cross-

section, by distributing the original intensity

over a larger area; and a reversal of these con-
ditions produces the opposite effect. Conversely
with a given conductivity and cross-section in

the conductor, any variation in the e. m. f. pro-

duces a corresponding variation of intensity.

Electric intensity has been regarded as analo-

gous to momentum; but since momentum is the

product of mass and velocity, and since mass is

not a factor in electric intensity the analogy fails.

But if we regard electric intensity as the result of

molecular movement in the conductor, produced
by e. m. f., we shall probably come nearer the

exact truth.

It has also been assumed that the constancy of

an electric current is maintained by an increase

of velocity in the inverse ratio of the reduction

of cross-section in the conductor, in a manner
analogous to that in which constancy of quantity

is maintained in a fluid current by an increase of

velocity in the inverse ratio of reduction in

size of pipe, the same quantity passing through
the smaller pipe in the same time as through the

larger, by an increase of velocity ; but since the

velocity of an electric current has never been

estimated, except by the remotest approximation,

the analogy fails as in the former instance. But
if we regard varied quantity and intensity of

molecular vibration, produced by a variation in

the amplitude or the length of the waves, by
which electric energy is supposed to be trans-

mitted, as the true explanation, our conceptions

of these phenomena become much clearer.

Electric Units—In order to render possible

the calculations required in the various depart-

ments of electric work, and especially in electric

engineering, it becomes necessary to have certain

units of measurement especially adapted to the

peculiar electric conditions found in electro-

motive force, resistance and current. It is also

necessary that these units should be established

by some authoritative source, universally recog-

nized and acknowledged. The International

Electric congress, composed of leading electri-

cians ot various nationalities, which met at

Paris in 1881 and 1SS4, was such a body, and the

electric units it adopted after careful deliberation

have been accepted as authoritative. Most of

these units were previously in use, and the work

of the congress consisted chiefly in giving them
definite value, referable to fixed standards, and

eliminating various errors.

The work accomplished by electric energy fur-

nishes the means for absolute measurement, and
the C.G.S. mechanical unit is taken as the basis for

the electric unit. The initial letters, C. G. S., are

the symbols of the three factors, — space, mass,
and time; C. standing (or centimeter, G. for

gramme, and S. for second. Hence the C. G .S.

unit represents the work accomplished by the

movement of a mass equal to one gramme
through a space equal to one centimeter in one
second.

Underground Wires in Chicago.

To the Editor t^/ Western- Electriciax:

Chicago, Nov. 29.— Under the head of
" Underground wires in America," the London
Electrician^ of October 2Sth, comments some-
what severely on the paper read at the recent

telephone convention, entitled, " Chicago un-

derground and atrial cables." The editor does
not master our methods ; can not understand the

language employed in describing certain work
;

is generally very badly confused by the state-

ments made ; and declares that he can only ven-

ture any opinion at all, with extreme reserve.

Then the opinion is advanced, without the slight-

est reserve, that the workmen in Chicago are

ignorant of the elementary principles of laying

subterranean wires, and that the results of their

blundering please us. He makes the broad and
unwarranted statement that "the joints leak and
half a pint of water can be poured out of some
of the 'sleeves,' but the speaking seems to be
rather the better for those eccentricities," and
winds up with the expression of the belief that

we have a fancy for badly manufactured cables,

which we will have no difficulty in gratifying.

The editorial throughout, covering not only the

Chicago work, but the work done in Brooklyn,

New York and Boston, reads as though inspired by
a determination to misunderstand and belittle our
efforts

;
picks flaws in the .A.merican achieve-

ments in the direction of underground cables;

and shows us up in a bad way generally. Such
a general denunciation of the Chicago work, as

is given in the -paper referred to, is quite un-
justifiable.

The underground work in Chicago, so far as

construction is concerned, is well done, and will

last a reasonable number of years. It was done
by men who were entirely competent, and it is

doing as much as was expected of it in every way.
Chicago was one of the first of the American
cities to put any large number of wires under-
ground, and in 18S5 put down about ten miles of

cable, containing 1,300 miles of single conductor.

The joints in these cables are about 500 feet

apart, making for the entire cable mileage about
100 joints. Two years after the completion of

the work, one of these joints showed a defect,

moisture having reached the wires through a

blow hole in the solder at the point where the

lead pipes joined. It is perfectly plain that the

effect of the moisture was to ground the wires,

and that with half a pint of water in the pipe at

this point the wires could not be used.

The recital of this one case of trouble, coupled
with a statement made further on in the paper
that we get better results in everyway in talking

through 4.4 miles of cable—nine pieces—on a

wet day than on a dry day, is made the founda-
tion for the sweeping charge that our joints leak,

but we are glad of it, and it helps the talking.

The statement that talking over the 4.4 miles of

cable on a dry, warm day was attended with great

effort and much discomfort, is commented upon
in such a way as to apply to all cables, short and
long, when it is perfectly evident to any fair-

minded person that the working of these partic-

ular cables, constituting the greatest length of

cable mileage that we could get together, was
alone alluded to. The generally approved state-

ment that an insulation of 300 to 500 megohms
in a cable causes more " cross-talk " or induc-

tion, or interference from one wire to another,

than an insulation of one megohm, is sneeringly

alluded to, but we can not alter the facts on this

account. As a matter of fact the entire editorial

is a sneer. It intimates very clearly that all that

has been done so far has been ill-advised, hasty,

temporary, and only of consequence to the ex-

tent that it may prove a warning to others. The
only advice it has to offer is that we build
" some form of tunnel, large enough to admit of

all wires and cables being hung in such a way as

^^
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to be accessible at all points." A very pretty

idea, and quite tiew, even if there are a few
trifling objections against the plan, such as the

enormous cost
;
public clamor against tearing up

the streets ; the lack of room for anything like a

tunnel in the streets in the heart of a large city
;

and the problem—of no mean importance—of

determining the size of tunnel, so that it will

suffice for the wants of even the near future.

I regret the carping spirit that is manifest

throughout the writing, which, however, may in

kindness be attributed to a lack of information

concerning the real condition of the work done,

and the influences abounding at that particular

time. B. E. Sunny.

A Government Telegraph.

Boston, iVtass., Globe:—If there must be a mo-
nopoly, let it be a people's monopoly, controlled

by the elected representatives of the people.

Scranton, Pa., Republican:—Telegraph lines,

owned and controlled by the United States gov-

ernment, cannot be ab.sorbed nor crushed out

by the Western Union company.
Kansas City, Mo., Times:—A government tele

graph is not by any means an absurdity or an im

possibility. It will be required because we can

find no other escape from a huge burden.

Lexington, Ky., Press:—The people demand
competition, and the only way by which it can

be secured is by a postal telegraph, owned and
controlled by the general government.

Pittsburg, Pa., Commercial Gazette:—It is won
derful what a strong hold the proposition for the

establishment of a government telegraph system

has taken upon the public mind. The mass of

the people are ready to welcome the change.

Omaha, Neb., Republican:—The government
owes it to the business of this country to give it

cheaper telegraphy. It is certain that this

question will be taken up by congress at its com-
ing session, and if that body honestly represents

the people something will come out of it this

time.

Washington, D, C, Star:—When the postal

department undertook the carriage of merchan-
dise parcels it didn't buy out the express com-
panies whose business it shared. Neither need it

buy out existing telegraph lines when it inau-

gurates a postal telegraph service in obedience

to the popular will.

Minneapolis, Minn., Journal:—Let the people

of the United States have a telegraph company
of their own, one that can not be bought out or

crushed, and one that will give the same efficient

and courteous service that we uniformly get from
the post-office department. The demand for a

government telegraph is getting so strong that

the politicians will have to heed it.

Petersburg, Va., Index-Appeal:—The people
are vitally interested in this matter, and we fully

expect to see the question of a government tele-

graph brought to the front during the life of the

fiftieth congress. Its consummation will be re-

sisted, of course, by the Western Union monop-
oly with all the resources at its command, but that

is the more reason why it should become a reality.

Richmond, Va., Dispatch:—It will send mes-
sages from the Atlantic to the Pacific for a cent

a word and yet it will "pay". All the people will

patronize it. And the man who is now oppos-
ing its establishment will then be derided as an
"old fogy", and as not one more whit entitled to

be callecl a statesman than the man who would
transfer the post-office department to private

persons.

Wheeling, Va., Register:—A government sys-

tem and the Western Union working side by side,

however, would give to every man sending a mes-
sage his choice to use the VVestern Union or the

postal telegraph. It would insure promptness,
accuracy, reasonable charges and faithful service.

It would enable newspapers to get news, election

and commercial reports cheaply and correctly,

and these advantages are worth tr)'iug for.

Chicago, 111., Journal:—Doubtless if- the art

of telegraphy had been in anything near its pres-

ent state of development when the government
mails were provided for, a postal telegraph would
have been embodied in the system. As it is,

the matter has been delayed much too long, to

the great expense and inconvenience of the

people, and the remedy should be promptly [ap-

plied by the forthcoming congress,

Cleveland, O., Plaindealer:—It has been ob-

jected to the scheme of a government telegraph

that it is in the direction of centralization, and
therefore not in accord with democratic princi-

ples of government. The objection is not of

weight. It is no more open to the objection of

centralization than is the monopoly by the gov-

ernment of the business of carrying the mails.

If one is undemocratic so also is the other.

Chicago, III., Tribune:—The bugaboo as to a

dangerous increase in the patronage of the fede-

ral government if a postal telegraph system were
established need alarm no one. It would only

be necessary to add some 12,000 or 15,000 tele-

graph operators to the postal service. Experts
would be needed for such service and partisan

bummers and strikers could not be rewarded by
putting them in charge of a telegraph instru-

ment.

New London, Conn., Telegraph:—At present

the Western Union Telegraph company is hostile

to the government and every official message
that goes over the wires is at the mercy of Mr
Gould. A financial crisis or a diplomatic secret

can be manufactured or suppressed by one man !

Is this democratic ? Is such a state of things

consonant with a government by the people, of

the people and for the people? Assuredly not

—and the Gould monopoly must go.

St. Paul, Minn., Globe:—Throughout the entire

country there seems to be a demand that the gov-
ernment shall take decided steps to establish a

telegraph system of its own, and congress will be
urged to legislate on the subject at its approach-
.ing session. A combination of the postal and
telegraph systems of the country could not but

result advantageously to the people, and there

would be no danger of an increase of rates in the

interest of a few stockholders. By all means let

us have a government telegraph system as speed-
ily as possible.

Washington, D. C. Critic:—To make assur-

ance doubly sure that the public will not be bled

by exorbitant rates for the purpose of declaring

big dividends and piling up a big surplus ; to

reduce the telegraph service to the minimum of

cost and the maximum of efficiency, let congress
take up this urgent question early in the coming
session and enact the necessary legislation for

the establishment and maintenance of telegraphic

service throughout the United States, under the

direct supervision of the government at Wash-
ington.

Philadelphia, Pa., Record:—"The feudal bar-

ons of the Rhine", said the Hon. Josiah Quincy,
long ago, "the transportation managers during
the dark ages, compelled all that passed to pay
tribute, but they lacked the master stroke of

financiering in neglecting to compel the people
to pay interest forever on the very sums of which
they had been plundered." This "masterstroke"
has been fully exemplified in the operations of

telegraph monopoly in the United States, and
some relief from its effects must be found by the

representatives of the people.

New York, N. Y., ffW/fl?;—Senator Edmunds
announces that he will reintroduce and press his

bill for the establishment of a government tele-

graph. The bill does not provide for the pur-

chase or leasing of any existing lines. It con-
templates the construction of an independent
line between the larger cities, and the extension
of the .system gradually over the country. Sen-
ator Edmunds believes that a postal telegraph
has come to be a necessity, and.that it is as legit-

imate a government institution as is the post-

office. The practical absorption of all tele-

graphic facilities in the hands of one man, and
that man Jay Gould, has done much to strength-

en this view, even among those who have here-

tofore questioned the expediency of such amove.
The people do not relish having their means of

telegraphic communication under the control of

any one man or corporation. It would not be
surprising if such a bill as that of Senator Ed-
munds should pass at the coming session. But
one iron-clad condition should be incorporated
in it. The telegraph operators employed by the

government should be appointed under the civil

service law, and should be secure against remov-
al for partisan reason. It would be monstrous
to have a government telegraph made part of a
spoils machine.

New York, N. Y., Herald:—The whole press

of the country is vitally interested in the estab-

lishment of an independent government tele-

graph line, because such a line will give the

newspapers cheap, accurate and prompt election

and news reports of all kinds. The press has
only to speak out and congress will order the

work done. What is needed is a line coextensive

with the area over which the mails are carried,

a telegraph office at every post office in the land
and a uniform rate.

The Telegraph in Mexico.

Like the land of Grecian fable, Mexico is a

paradise girt with fire, says Frederic R. Guernsey
in the Boston Herald. There are at least three

distinct climates—that of the Tierra Era, or Cold
Land, up in the mountains; that of the Tierra
Templada, Temperate Land, on the plateau, and
extending down the slope toward the coast a few
score miles, and, lastly, that of the Tierra

Caliente, or Hot Land, which takes in the coast

on the Pacific and Atlantic sides with also some
of the sloping country.

The Tierra Templada is at the north of the

country, characterized by the vast treeless plains,

over which must be hauled by railway, or by cart

where the railway does not penetrate, the poles

and wire for the lines. Oftentimes great loads

of poles, cut in the forests around Toluca or

Paizcuaro, in the southern part of the republic,

have to be slowly and laboriously hauled over
the hot plains of Chihuahua and put in place by
men who carry their rations for days with them.

The cost of the poles and the wire is necessarily

greatly enhanced by the transportation, and it

may be said that telegraph wire, placed almost
anywhere in Mexico, costs the government three

times what it did landed at Vera Cruz or Paso
del Norte.

Travelers on horseback in northern Mexico
traversing these vast, treeless and melancholy
plains stop at night for camp, and, finding the

telegraph poles accessible and admirably sea-

soned, cut them down for firewood. And this is

not all. The humble ranchero, desiring a stock

of wire with which to fence in an enclosure, goes

with his peon servants and cuts down a mile or

two for use, leaving poles oftentimes prostrate.

1 have myself seen poles wireless, and also long

stretches of wire without poles.

And the poles brought so far at so great an

expense have other enemies besides man. There
is the insignificant looking worm, the " jengen,"

which insidiously honey-combs the poles till some
fine day they fall at the breath of a breeze,

strewing fragments of wood over the ground.

This is a formidable opponent of telegraph com-
munication in Mexico, and any bright American
who can show how to keep it out of the poles

may fairly demand a reward from the Mexican
government.

" Y los pajaros son enemigos tambien " (and

the birds are also enemies). There is a Mexican
woodpecker who sits up toward the top of the

poles and pecks and pecks for whole days, till

the top comes off, and wires and cross arms go

too. A great rogue is this Mexican woodpecker,

the sworn enemy of telegraph poles. The line-

men (celadores) shoot him when they can, but of

what use ? One dies and forty come after to-the

funeral !

And then the white ants, those industrious,

unseen hoUowers out of timber. These tiny

creatures will eat out the inside of a pole till it is

a mere shell, solid apparently, sturdy seemingly,

but absolutely as good for nothing as an eggshell.

Up comes the wind, and the poles blow away as

if they were hornets' nests detached by a cyclone.

These " hormigas blancas " dig out the inside of

house timbers in some parts of the country.

They have even been known to so hollow out the

legs of a dining table that one day down it came
with all its crockery and the noonday meal, too.

The hormiga blanca is also the sworn enemy of

civilization and progress as represented by the

telegraph.

But the Hot Land has its enemies of telegraph

also. How Mayne Reid or Ballantyne or Verne

would have seized on the facts here presented.

Picture to yourselves, good friends on seaside

piazzas or lounging on mountain tops this sum-

mer day, a country of impenetrable vegetation,

with gigantic palms and plantains, with jungles

so dense that it is hard work with a stout and
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sharp machete to make a path through them, a
countr)' of intense heat, of innumerable musqui-

toes, and ticks, and malaria, and snakes, and
vegetation that grows up in a day to a height

that interferes with the labor of man.
Such are some parts of the Mexican states of

Tabasco and Yucatan, and it is through such

regions that the telegraph which connects the

Mexican capital with important points like San

Juan Baptista or San Cristobal must penetrate.

This is country where the linemen go in couples,

and armed with rifles to fight off the fierce

" puma," or Mexican tiger (tigre), who assaults

man and is especially ravenous for telegraph con-

structors ! The Mexican linemen down in the

hot coast country shoot many a puma while out

attending their lines.

A scarcely less formidable antagonist is found

in the monkey tribe which inhabits the jungles and
chaparral of Tabasco. Literally " the woods are

full of them." Their favorite diversion, when
not in quest of food, is to betake themselves to

the telegraph line for gymnastic exercises, and
linemen assert that often 100 able bodied monkeys
may be seen swinging on the wire, festooned,

monkey fashion, by looping their tails. The con-

tinuous vibration of these forest gymnasts starts

the iron nails used on the cross arms, and these

often come down, bringing the wire with them.

.A.nd it is not a safe matter to undertake to dis-

perse these robust monkeys who play the dickens

with the telegraph lines in the sparsely inhabited

state of Tabasco; Linemen have found that on
shooting a monkey swinging on the wire they

have been pursued by a whole regiment of mon-
keys. " It is no joke {no es hroind)" said a line-

man recently, "to have a tribe of monkeys pur-

sue one ; they are very strong (iiiuy fiierfes) and
can hit with a stone or a stick in a fashion to

make a man howl with pain, a thing the monkeys
enjoy hugely."

In the coast country, especially on the gulf of

Mexico side, the wires, from the humid condition

of the air, oxidize rapidly, and a wire is found by
experience to be in need of replacement in a

year's time. This adds heavily to the cost of

keeping up the service.

Still another difficulty in maintaining a good
service in the Hot Land states is the impossi-

bility of acclimating, in many regions, telegraph

operators from the colder table lands. They
easily fall a prey to fevers, and, if they escape

with their lives, they have been absent from their

posts and the service has suffered. So it has
been found necessarj' to make use of natives of

those regions, often imperfectly educated, and
from whom much must be borne, perforce, for

they make blunders with fatal facility and try the

patience of. the City of Mexico officials to a

degree.

New York Electric Club.

The age of electricity will begin in this city

about the middle of this month, says the New
York Herald, paying its compliments to the

Electric club of that city. Now, there may be a

few over accurate people who will say something
about this particular age having begun several

years ago—when Ben Franklin tacked the tail to

his kite, or, perhaps later, when Morse hung up his

first telegraph wire in his back yard, or later

still, when Edison began to worry the patent

office. They are all, however, in error, and, as

was said before, the age of electricity, so far as

the every day life of New Yorkers is concerned,
will begin according to the above announcement.
The place where it will begin is the old Town-

send mansion, number 17 East Twenty-second
street, which, in about a month, will be opened as

the club house of the new Electric club. For
many weeks past a score of expert electricians have
been toiling in the building, and when they finish

the doings in that house will be marvelous
enough to make Aladdin in his tomb near Bag-
dad grit the stumps of his teeth with envy.

The Electric club of New York was organized

less than a year ago by about thirty of the lead-

ing electricians of the city. It has grown so

rapidly that its modest suite of rooms at the

Union Square hotel has become totally inade-

quate to accommodate the 325 active members
it now numbers. The Townsend mansion was
accordingly secured last month on a long lease

and extensive alterations were at once begun.

The officers of the club are : Henry C. Davis,

president; G. W. Hebard, J. B. Powell and W.
L. Strong, vice presidents; C. W. Price, secre-

tar)', and Andrew J. Dean, treasurer.

The new club house will be fitted up on the

basic principle that electricity is a force that has
heretofore been undervalued by the world at

large. It is generally regarded merely as a force

that enables telegraph and telephone and street

lighting companies to water their stock.

The Electric club will practically demonstrate,

at their new club house, that electricity can be
made to serve a man at almost any moment of

his life with the fidelity of a $1.50 pug dog and
an accuracy of a $2,50 watch.

Imagine yourself, some evening next month, a

guest of the club at the new club house. The
front door opens before you without a touch. In

the spacious hall you are met by a smiling at-

tendant who leads you into the reception room
and helps you to take off your coat. You offer

him a quarter as a testimonial of your regard for

his services, and he instinctively puts out his

hand. The ne.xt instant, however, the hand falls

nerveless to his side, and, with a hollow smile,

he declines your "tip."

This phenomenon you will observe again as

you go through the club house. It is the work
of the " lightning tip eradicator," introduced by
a member of the club. By long study he has dis-

covered the e.\act motions made by a waiter in

the act of receiving a tip and has devised an
undergarment, provided with electric wires and
buttons which connect with an electric belt.

When the waiter, from force of habit, extends his

hand to receive a tip, the muscles thus set in play

press the electric buttons and the electric belt at

once gives the waiter a violent shock in the pit

of the stomach. This rarely fails to remind him
of the true dignity of his calling.

You now tell the attendant that you wish to see

your friend, a member of the club, who had in-

vited you to visit him that evening. The at-

tendant presses one of his vest buttons several

times, and you feel as many faint but distinct

taps on the soles of your feet. A second after-

ward you feel an answering series of taps. "Mr.

, sir, says for you to come right up to the

billiard room, sir, on the third floor," announces

the attendant as he leads the way to the auto-

matic elevator. The whole matter is very simple.

The attendant is provided with a " condensed

vest pocket battery." The human body being

an excellent conductor of electricity, and the

metal floors of the building being highly charged

with the fluid, the attendant has simply tele-

graphed your arrival to your friend, who, in

common with the other inmates of the house, re-

ceives the message through the soles of his feet

wherever he may be in the building. He an-

swers the message with his own vest pocket bat-

tery, and the next minute you find yourself in

the billiard room. Your friend expresses his pro-

found joy at your arrival by ordering some .soda

water, and he does it with his vest pocket battery

while he is waiting for his antagonist to play,

and without recourse to the old fashioned and

cumbersome system of speaking tubes or electric

buttons in the wall. "Of course," saysyour friend,

"these constant taps on the soles of your feet

feel rather odd atfirst, but as every one connected

with the club, members and servants, has a par-

ticular number, you .soon learn to pay no atten-

tion to any call that is not intended for yourself.

Besides, it is well known that mild shocks of

electricity are good for lumbago and no end of

other muscular ailments." Keeping this en-

couraging thought in mind you soon become ac-

customed to the new system of pedal telegraphy

and after a time, to all the other marvels pro-

duced by the aid of electricity throughout the

club house.

One of the principal of these novel devices you

find in the lecture room, where addresses are to

be given once every week by prominent electric-

ians. The chairs on which the audience sit are

fitted up with seats of sensitized rubber like the

diaphragm of a telephone. By the aid of dials on

the wall, communicating with each seat, the lec-

turer is at once enabled to gauge the effect pro-

duced on each hearer by any startling discovery

he may announce, for the faintest increase or

variation in the muscular or mental action of the

hearer is at once communicated by way of the

sensitized chair bottoms to the dials. This saves

the carpet from the wear and tear it would other-

wise receive if everybody stamped both feet in or-

der to applaud. These sensitized chair bottoms,

by the way, will doubtless find much favor with

every young woman who wants to correctly size

up the intensity of the emotions in the heart of

her suitor when he asks her to marry him.

Among the minor devices that will make life

pleasant at the new club house will be contrivances

for getting a man out of bed, giving him a shower
bath and buttoning his collar at the back of the

neck. His shoes will be blackened, his clothes

brushed, his morning paper cut and all dunning
letters sorted out from his morning mail and
dumped in the ash barrel by electricity. In short,

when our Electric club moves into its new club

house, electricity will be successfully used to iron

out every wrinkle in the path of each member as

soon as he promptly pays his dues to the club

treasurer.

CORRESPONDENCE.
New York Notes.

New York, Nov. 26.—It has been finally de-

cided that the subway contractors must suspend
their work at the end of the present month, as

General Newton, commissioner of public works,

has refused to rescind his order that no permits

shall be issued for the tearing up of the streets

on and after Dec. ist This important work in

the streets of New York has been well started,

the season closing with about ten miles of con-

duit completed and some hundreds of poles re-

moved. It is expected that it will take about
three years to complete the entire underground
system, and that the cost will be in the neighbor-

hood of six to seven millions of dollars.

The East River Electric Light company, using

the Thomson-Houston system, has leased for

ninety-nine years the property on the block

bounded by East Twenty-fourth and Twenty-
fifth streets and First avenue and the East river,

and will use the seven-story building now on the

premises for its electric light plant. For its west

side station the company has also leased for

thirty years a building at the foot of West Elev-

enth street.

The Edison Illuminating company are ex-

tending their central station lighting and expect

by spring to cover ten times as much territory as

at present. Heretofore they have limited their

operations to the lower part of the city, but
stations are now under way in Twenty-sixth
street, near Broadway, and in Thirty-ninth street,

near Sixth avenue, and land has been bought for

another station on Fifty-fifth street, near Sixth

avenue. The work of installation is being done
in the most thorough manner. The Twenty-sixth

street station, which may be taken as a type of

the others, is upon a plat of ground 50 feet wide

by 100 feet deep, and is to be four stories high.

The workmen are now putting in the second tier

of beams. The arrangement of the building

provides for coal bunkers upon the top floor,

boilers upon the second and third floors, and en-

gines and dynamos in the basement, so as to get

as firm a foundation as possible. This arrange-

ment is that which has been found to be success-

ful in the boiler-house of the Steam-heating com-
pany in Greenwich street. The arrangement
of coal bunkers upon the top floor enables the

firemen to feed the furnaces with half the work
usually necessary. The coal falls by chutes al-

most into the furnace of its own weight, and the

ashes may be dumped at once into the chutes,

which carry them to the ground. The new
building is to be fireproof throughout, and the

dynamos are to be of the most perfect type

known. By the most modern devices for making
steam without much noise or smoke, it is ex-

pected that the building will be quiet and its

operation unobjectionable to the most fastidious

neighbor. The Thirty-ninth street station is

about as far advanced. Mr, Beggs, the superin-

tendent o_f the company, expects to supply light

to those neighborhoods before the end of spring.

Each of the up-town stations will have a dynamo
capacity for 30,000 incandescent lights, more
than double the capacity of the Pearl street sta-

tion. As it is the rule to put in lamps or to

wire dwelling-houses for twice the number of

lamps which the generating -station could light
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up at one time, more than 60,000 lamps will be

put into the houses within one mile of each sta-

tion. Down -town it often happens that almost

all the 15,000 lamps supplied bj' the Pearl street

station are used at one time. On a dark day,

between the hours of three and six, the station

has all that it can do to supply the demand.
Also down-town there is a considerable demand
for power, which may not be so extensive in the'

dwelling-house districts, although it is quite pro-

bable that small electric motors will be largely

used for pumping water and running sewing ma-
chines in private houses. The Pearl street sta-

tion supplies 300 horse power a day used in

motors from 1-4 horse power up to 10 horse

power. A great many elevators are now run by
electric motors and a large variety of shops use

them for lathes and small machinery. The lay-

ing of the wires through the streets of the districts

to be supplied up town has been going on for

about a year, the workmen often going at the

rate of a mile a day. By the time that the stations

are ready to start up the whole district will be
covered with a network which will reach every

house in it. From the Twenty-sixth station most of

the up-town theaters and hotels can be supplied

with electric light, without the trouble of running
their own engines and dynamos. As to the cost

of the light, it is still somewhat greater than that

of gas, but its superiority is such that the Edison
company do not even offer to put in the wiring

in private houses at their ovvn expense as they

did down-town; each house-owner has to bear

that expense himself if he wants the light. From
the up-town stations in Fifty-fifth street houses

as far up as Sixtieth street can be supplied. The
aim is to make one station supply light to about

a square mile of territory. When the three sta-

tions are finished, the whole district between
Twenty-third street and Sixtieth, Third and
Eighth avenues will be ready for electricity.

The Direct United States Cable company have
opened an office at 444 Broome street, in the dry

goods district. The wires in this office will con-

nect directly with the main cables.

Theodore B. Starr has in his show window on
Broadway a watch movement ticking regularly

under most trying circumstances. It is sur-

rounded by large horseshoe magnets, which seem
to have no influence upon it, while an ordinary

watch movement would be worthless until de-

magnetized. It is a most effective advertisement

for the Geneva Non-Magnetic Watch company.
The Automatic Fire Alarm Signal & Fire

Alarm Extinguisher company, who operate under
the Watkins patents and who have been doing a

large business in New York for several years,

are about to extend their system to Philadelphia.

They now have an improved outfit on exhibition

at 294 Broadway, and are calling particular at-

tention to a new and simple form of transmitter.

The Callender Insulating c& Waterproofing
company have found the demand so great for

their Trinidad electric light line wire that they

have been obliged to double their manufacturing
facilities.

Another insulating compound that is giving

general satisfaction is called " Balata " and is

manufactured by the Bishop Gutta-Percha com-
pany. This is designed especially for flexible

cords, and is water and acid proof, besides having
all the insulating qualities of gutta-percha, while

it will not become hard or brittle in any location.

The electric railroad between East New York
and Jamaica is nearly completed and it is ex-

pected that in the course of a week or ten days it

will be in practical operation. Six miles of road
will be in operation, and the Van Depoele system
will be used. A.

Detroit's Budget.

Detroit, Nov. 26. — The Grosse Pointe

Electric Railway company has a novel law suit

on hand. Gilbert JVI. Moran, contractor, says he
entered into a contract to build the road as far

as Clark avenue—six miles—for $7,350, and was
to receive in addition $S per mile fo^ preparing

and laying the timbers in construction. The
officers of the company say that Moran agreed to

build the six miles of road for $7,350, making
the cost about $3.85 per rod. When it was de-

cided to extend the road, the contractor was
asked if he would build another mile at the same
rate. He agreed to do so, and the engineer drew

up a contract, but by mistake put the decimal

point in the wrong place, making the price $38.50
instead of $3.85. The error was not discovered

until after the contract had been executed and
the road built and accepted. The claim in-

volves $14,024.50, a larger sum than was charged
for building the first six miles.

The public lighting plant committee, of the

Detroit city council, has been informed by the

city counselor that there is no provision in the

charter empowering the city to go into the light-

ing business. Nevertheless, the committee pro-

pose to proceed with the investigation as to the

practicatjility of the city owning its own plant,

and has appointed a secretary and is now look-

ing around for an electrician. C.

From the Pacific Slope.

San Francisco, Nov, 20.—The Examiner
devotes a page, with drawings, in support of a

projected cable which shall cross the Pacific

ocean and connect the United States directly

with China, Japan, Australia, and the Sandwich
Islands. This project has been agitated from
time to time, but the magnitude of the under-
taking has debarred capitalists from making the

venture. Appeals to the several governments
have been frequently made, and as far back as

1873 congress passed an appropriation bill pro-

viding for the survey of the Pacific ocean's bed,

between this coast and Japan, with a view of

ascertaining the most feasible course over which
to lay a cable. The work was performed by
the Tuscarora, under command of Commodore
Belknap. Subsequently, Commander J. N. Mil-

ler continued the exploration from the Sandwich
Islands to Brisbane in Australia. With the ex-

ception, perhaps, of the Kuro Siwo, or black
stream, of Japan, where the water was nearly

six miles in depth, and the current of terrific

strength, no insuperable difliculties were dis-

covered. If the government at that time enter-

tained any idea of laying a cable to Japan, it

was abandoned, and since then nothing more
has been done by congress in this direction,

though appeals to it have been frequent. Resi-

dents of the Sandwich Islands have been the
most persistent and indefatigable agitators in

behalf of a cable, and Cyrus W. Field has been
regarded as a sort of commissioner intrusted by
the islands to press the matter upon the atten-

tion of congressmen, and in every other manner
do all in his power to connect the islands with
some port on the Pacific coast by cable. Thus
far so little has been accomplished in this direc-

tion that many have reached the conclusion that

Mr. Field has not been very sincere in his ad-
vocacy of the project. The importance of thus
connecting those islands is given in a quantity
of interviews with business men and citizens of

California. Due emphasis is laid upon the

strategic position of the islands in the event of
war between the United States and any foreign

power.

It is shown that the laying of a telegraphic
cable to the Sandwich Islands is a desirable

undertaking from every point of view it is pos-
sible to regard it. San Francisco merchants,
shippers, consignees, and the thousands gener-
ally, whose interests are more less closely linked
with the maritime commerce of the city, would
find it to their advantage, especially if the line

were continued to Australia and Japan. The
profile of the bottom of the Pacific, as shown
by the drawings to the United States survey,
demonstrates that the cable can be laid without
difficulty.

It is suggested that two branch cables be laid

from the California coast, one starting from San
Franscisco and the other from San Diego, and
coming together at a cable station on the Sand-
wich Islands. From the Sandwich Islands two
main stems should be laid, one to proceed south
through the Phoenix, Samoa, and Fiji islands to

Brisbane, Australia, and the other to run directly

across the Pacific to the Bonin Islands and then
north to Yokohama, Japan. From Japan a sup-
plementary cable would connect the main oceanic
system with China. Still another set of sound-
ings are given as an outline for a cable from the
United States to Japan. This projected cable
would run northwest from Cape Flattery, or
some point near Puget sound, to the Aleutian
islands, where cable stations would be estab-

lished. From the most westerly of the Aleutian
islands the cable would run south-southwest to

Yokohama, Japan.
From the reports of the naval officers who

made the soundings, it appears that the Pacific

bottom is very uneven. The currents in some
places are too swift to admit of laying a cable,

but by avoiding these localities still water was
found. The deepest sounding was found to be

27,860 feet, but from San Francisco to Hono-
lulu the ocean bottom is regular, and readily

adaptable to the laying of a cable.

The Examiner lays the facts and possibilities

before the business men, and shows that the

growing trade with China and Japan, with the

Hawaiian islands, and the various groups in the

southern Pacific and Australia, warrants the

expenditure necessary for a fuUjr-equipped cable

system. It shows that little is to be hoped for

from government appropriations, and urges the

laying of Pacific cables by private enterprise

and western.capitalists. C.

Little Rock, Ark.

Little Rock, Ark.—The people of Arkansas
are now breathing a mixture of dust and smoke
it would be libel to call air. There has been no

rain for months and everything is dry as powder.

Streams and swamps that were never dry in the

recollection of the famed " oldest inhabitant," or

even the " .A.rkansaw Traveler " himself, have
dried up and disappeared. There are fires in

the woods in all directions and an immense area

of forest has been burned over and destroyed, as

well as farms, houses, barns, fences, and products.

Telegraph and telephone wires have suffered all

over the state and all business is taken subject to

delay. Little Rock has had several fires and
suffered a loss of over $300,000 within the last

week. The fire department has been called out

from three to six or seven limes every day, and
as they depend entirely upon the telephone ex-

change for fire alarm service the operators have

been kept busy.

The suit of the Bell Telephone company against

the Southern Telephone company here, has

been postponed until next month. The Southern
company are busy preparing their case while sev-

eral parties who have been selling infringing tele-

phones throughout the southwest, are waiting to

see how the case goes. Every one is anxious to

hear from the supreme court cases.

Parties are trying to organize an incandescent
light company here and report good success,

having secured subscriptions for about a thousand
lights and $25,000 stock. There are several isolat-

ed incandescent plants here but no central station.

The Gazette Printing company has a brush
plant of about 100 lights and the two cotton

seed oil mills of the Little Rock Oil & Compress
company have Brush plants of 150 lights each,

while the Southern Cotton Oil company run

150 lights and use the Westinghouse system
The Gas company has control of the arc busi-

ness and is just completing a splendid new sta-

tion with a capacity of 200 lights of the Brush
system. The building is a two-story brick upon
a solid slate foundation Adjoining it is a side-

track for coal cars while the ashes and waste are

dumped directly from the engine room into the

river. They are placing a new 150 horse power
Lane & Bodley Corliss engine with a 200 horse

power Heine boiler and have plenty of'room for

two more of same size. They also expect to

furnish incandescent lights it desired and, if

there is any money in electric lights, they ought
to get some of it. M.

THE ELECTRIC LIGHT.
The great opera house at Vienna had to be

closed recently because of a break-dawn in the

electric light apparatus, caused by the cracking

of the plates in the boilers, which were of Aus-
trian manufacture. A complete new plant of

boilers, amounting to 750 horse power, has been

ordered of the Glasgow house of the Babcock &
Wilcox compan)', and it is expected that they

wilLbe ready for service in two weeks from the

date of the order, which, if accomplished, will be

remarkably quick work.

The method of telegraphing at night, tested

by the military authorities of Belgium, noted last

week, and the same method that is used in En-
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gliintl, is described more in detail in the follow-

in;( : Tlie apparatus is a combination of the

riectric and optic telegraph. The optic station

is made up of a balloon held at any height

above ground. Inside of the boat floated by
llie balloon, or on the bottom of the boat,

si.t electric lamps were attached, which were

c iimected with an electric battery on the ground
1)V means of wires running along the rope which

held the balloon captive. On the ground there

was a Morse telegraphic apparatus. .\n experi-

enced operator spelled a message, the characters

of which are registered on a common Morse ap-

paratus by shorter and longer strokes upon a

running band of paper. The shorter or longer

tl'.e line is on paper the shorter or longer is the

lime corresponding to it during which the electric

current is working. Instead of marking lime on
paper, the apparatus used at the e.Kperiments

made at Antwerp keeps the si.x lamps attached

ti) tlie balloon blazing in bright light. Any man
understanding the Morse alphabet 'is able to

read the characters given by the successive

flashes of light of the electric lamps. A number
of messages were thus spelled and correctly read

bv posts at distances of several miles. The bal-

loon was only some 300 feet above ground. The
higher it is allowed 10 ascend the greater is the

distance at which its characters can be seen and
understood.

.\ press despatch of the 25th ult., states that

the stockholders of the Westinghouse Electric

company have ratified the recent deal with the

Consolidated Electric Light company of New
Viirk.

THE TELEPHONE.
.-\ project of long standing concerning the

management of telephone exchanges by the

state has at last been carried out. says the

Vienna correspondent of Industries. The gov-

ernment offer to connect subscribers to central

lelephone exchanges in various towns and with

the telegraph offices, in order to facilitate tele-

phonic business, and also the transmission and
receipt of telegrams by telcjihone. The charges

are moderate, and in the majorit}' of cases will

not exceed 100 florins (;£8. los.) per annum.
This change in the administration of telephones

has been received very favorably by the present

subscribers to the private telephone exchanges,

who are all anxious to be connected with the

state exchanges. x'\s a consequence there has

been a drop in the value of the shares of the pri-

vate telephone companies.

John Buckley, of Meriden, Conn., caught a

snapping turtle and took it to the telephone

office where he works. He thought that he

would kill the animal by electricity, and so put

the end of a wire in front of it, and the turtle

snapped it and held on. Then Buckley put an-

other wire under the shell and turned on the en-

tire electric current of the office. The turtle

shut his jaws tighter and closed his shell, and in

five minutes was apparently as dead as Julius

Csesar, but the next morning he was walking
around the office quite heartily. It had received

an electric shock powerful enough to kill a man.

W. B. Joyce, manager of the telephone ex-

change in Fargo, has been promoted to the posi-

tion of manager of the exchange in Minneapo-
lis, and began his duties there Dec. 3d. He
was succeeded by S. C. Scoville, who went to

Fargo from Stillwater, but who was formerly

from Hartford, Conn. The Fargo exchange has

about two hundred and fifty instruments now in

operation.

Mayor Babcock, of Cleveland, Ohio,

recently wrote to \Vashington, asking whether
or not the government would pay for tele-

phone service at the Cleveland life saving

station. There is a telephone in service at the

station, but it is paid for by vessel men and citi-

zens who appreciate its value, but the rental will

expire at the close of the season. The mayor
received an encouraging answer from General-

superintendent Kimball, of the life saving service,

inquiring for particulars and the cost. The
value of the telephone in the life saving service

was thoroughly established by the prompt aid

which it brought to the wreck of the schooner
Zach Chandler, near Cleveland, and the recent

wreck of a vessel near Chicago.

Wahpeton, D. T., has 68 Cushman telephones
in use ; Superior, Wis., 48 ; Oscoda, Mich., 37 ;

Findlay, O., 100 ; La Porte, Ind., 50 ; Elkhart,
Ind., 75, and South Bend, Ind., 150. A line is

being built from South Haven, Mich., to Law-
ton, a distance of forty miles.

The Great Southern Telephone & Telegraph
company has filed a suit in the civil district court

of New Orleans, La., against the Southwestern
Brush Electric Light & Power company for an
injunction restraining the defendant company
from hereafter running any of their wires within

a distance of at least four feet from any of pe-

titioner's wires ; from attaching or affixing any of

their wires to or upon any of petitioner's poles,

cross-arms or fixtures ; from running any of

their wires within a distance of three feet from
any of petitioner's poles, and from crossing any
of petitioner's wires without necessity, and then
only upon, proper and additional insulation, and
for judgment commanding the Southwestern
Brush Electric Light & Power company to re-

move all of its wires and fixtures from petition-,

er's poles and property.

In .\kron, O., recently, while a snow storm

was raging, according to a press dispatch, "a

wave of electricity from the air went into the

telephone exchange office over the wires, with

startling and harmful results. Every drop in

the exchange fell, and the four female operators

were terribly shocked. They tore the earphones

from their heads and fled from the room in a

perfect shower of sparks. Two of the operators

were quite seriously stunned, and one of the

young ladies was completely disabled. All suf-

fered terrible pains in their heads. A perfect gale

had been blowing, and the sky wore a very pecu-

liar hue, that attracted every body on the streets.

Manager Saylor, of the telephone exchange, says

that it was the most peculiar freak of electricity

that he had ever experienced and he h- d never

seen anything to approach it save in 1S79, in

Toledo, when a wave of much smaller proportions

swept over that city."

A new telephone company at Buenos Ayres

has ordered from the Paris General Telephone

society the necessary material for a system com-
prising 2,000 subscribers, about to be established

in that town.

THE ELECTRIC MOTOR.
The Nayaug & Crosstown railway of Scranton,

Pa., began laying track last week and will have

a A^an Depoele outfit running within 30 days.

The Scranton, Pa. Electric Railway company
are extending their road and have ordered four

mere cars, two from the works at Troy and two

from Pullman. Each of the cars will be equipped

with a 25 horse power Van Depoele motor.

J. K. Cummings in the Globe Democrat of St

Louis says: I am satisfied that the gentlemen

who invested such enormous sums of money in

cable railway plants will soon have occasion to

regret it. I am as well satisfied as I am that the

sun will rise to-morrow that the only logical street

street railway motor is that of electricity carried

on the cars in storage batteries. I have investi-

gated the matter, and pronounce at least two of

the motors now before the public as successful.

Just now they are expensive, but the principle is

established. One or two years at the most will

have brought about the improvements that will

make the electric motor the safest, surest and

cheapest of motors. Mind you, I mean storage

1 attery motors, for anything is to be preferred

to the overhead wire system of which so much is

said. I make the prediction that inside of ten

years the cable system will have been abandoned,

except in instances of very heavy grades, such

as obtain in SanFrancisco.

It is said that the Southern California Motor

Road company has a scheme for giving the

citizens of SanBernardino lots of fun this win-

ter. It will run a road up to the Bear Valley

reservoir, which is 6,000 feet above the sea.

Ice forms there in the winter, and the road

will take up skating parties, which can leave

town at 6 in the evening, run up in two

hours, have three hours' fun and get back at

I o'clock the next morning,

A proposal for a thirty-years' privilege for

an electric tramway in Petropolis, Brazil, has

been referred to the provincial assembly by the

president of the province of Rio.

The Jamaica and Brooklyn road, which will

use the Van Depoele system, is only waiting for

its cars from Pullman. This road has a curious

history. It was chartered in 1807 as a toll road

and has been maintained as such to the present

day. Eminent legal authority has declared that

with this aspect of the case, the city of Brooklyn
and the subway commission have no right to

meddle with it. The Long Island Electric com-
pany have been organized with a capital stock of

$100,000. They will furnish the power to run the

Jamaica and Brooklyn road and for electric light-

ing purposes. They propose to put up lines in

Jamaica, Woodhaven and East New York.

THE TELEGRAPH.
At a meeting of representative grain mer-

chants of Illinois and Indiana at Lafayette, Ind ,

-

Nov. 23d, resolutions were adopted, favoring

governmental control of the telegraph.

Upon the telegraph line between Bale and
Lucerne M. Hagerbach has recently carried out

some experiments to determine the rate of prop-

agation of the current. His method is extreme-

ly beautiful and ingenious, and is based upon the

well-known experiment of Lissajous, in which a

ray of light .is reflected successivelj' from the

prongs of two tuning forks which vibrate in

planes at right angles, says London £lcctriciiui.

If the forks are precisely in tune, then the result-

ant motion of the reflected ray describes upon
the screen either a right line, an ellipse, or a

circle according to the relative phase of the vi-

brations of the two forks. In M. Hagerbach's
experiment the vibration of the forks is main-
tained by an electro magnet make-and-break in

the usual manner. The electro-magnets are

placed in circuit with a battery, and a switch is

arranged so that the telegraph line can be thrown
into circuit between the two magnet coils. The
line being first cut out of circuit it is found that

the spot of light describes a narrow ellipse, show-
ing that the phase of the second tuning fork is

slightly behind that of the first owing to the re-

tardation in the coils of the magnet But as soon
as the whole length of the line is thrown into

circuit the ellipse widens out, and thus visibly

demonstrates the increase of retardation. From
measurements of the figures described the time
of retardation can be calculated. M. Hagerbach
made the experiments over various lengths of

line, but the actual values obtained are not of

much value owing to the very complex nature of

the problem. The retardation viries directly

with the square of the resistance, but it depends
also upon the permittance, inductance and im-

pedance of the circuit, and of these terms no
record is given. The results showed, however,

considerable departure from the simple ratios of

the squares of the resistance of different lengths

of the line.

The Commercial Cable company, of New
York, has increased its capital stock from
$4,000,000 to $6,000,000.

At Ti usville. Pa., one day recently, it is said

a telegrapher sent 5S words a minute for 46
minutes -an unprecedented feat.

The bicycle has been adopted in Persia. Six

of the machines are in use in Teheran—two by
nobles, the others by telegraph men.

The annual meeting of the stockholders of the

Bankers' and Merchants' Telegraph company,
in Ohio, one of the lines at present operated by
the Postal Telegraph company, was. held at the

Forest City house, in Cleveland, on the 9th ult.

The only heavy stockholder present was Secre-

tary Dwight Townsend, of New York. Presi-

dent E. S. Stokes and a trust company owning
a large block of stock were represented by proxy.

The directors elected were Edward S. Stokes

and Dwight Townsend, of New York; A. V.

Kurtz, J. L. Chamberlain and S. T. Paine, of

Cleveland. The directors were sworn into office

and then Edward S. Stokes was re-elected pres-

ident and Dwight Townsend treasurer.

The Western Union office at Chattanooga,

Tenn., was damaged by fire on the 6th ult.

A press dispatch of the 28th ult. from Boston,

Mass., says: Judge Colt in the United States

circuit court to-day filed his decision sustaining
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the claim of the commonwealth of Massachu-
setts against the Western Union Telegraph

company for about §10,000 in taxes for the year

1885. The case was originally brought in the

state courts by the attorney general, but was
transferred to the United States courts by the

defendant. On May i, 1885, the telegraph

company owned or controlled 146,052 miles of

lines, of which 2,833 miles were in Massachu-
setts. The lax commissioner estimated the

value of the company's stock at §47,500,000 and
allowed as credits §8,773,622, leaving a balance

of §38,713.924. Of this the commissioner esti-

mated the value in Massachusetts at $750,000,

and assessed a ta.x of §10,618. More than 2,334
milesof the company's Hues in Massachusetts were

over post roads, and the commissioner ignored

that fact. At the same time the telegraph company
owned real estate in the state subject to ta.xation

worth §48,000. No deduction was made for this.

The position taken by the defendant company
was that the tax was illegal— first, because of its

operation and effect upon a franchise granted

by the United States and used for its purposes

and benefits; second, because it is a tax upon
interstate or foreign commerce; third because it

is in effect levied upon real estate located and
taxed in another state. Judge Colt finds first,

that there is nothing in the act of congress grant-

ing- privileges to telegraph companies which
impairs the right of a state to tax the property or

franchise of a corporation in the manner exer-

cised by the state of Massachusetts. Regard-
ing the second point, the court finds that the

Supreme court of the United States has decided

that a state statute imposing a specific tax on each
message beyond the state was void so far as it

was a tax on interstate business. In the present

case however, the tax is imposed upon the capital

stock of the corporation, and Judge Colt can
find no case which sustains the view taken by
the defendant. Upon the last point raised, the

court finds that there is a question of legislative

discretion and no valid ground has been sug-

gested upon which this court for this reason has

a right to declare a tax so levied invalid in whole
or in part. A decree is accordingly entered for

the complainant with an injunction against the

Western Union Telegrapii company doing
business in .Vlassachuselts unless the tax is paid

within thirty days. The amount is incrcaed

under the law by 12 per cent, interest from the

time when the tax was due.

About 92 per cent, of the toll revenues of the

Western Union Telegraph company last year was
derived from commercial and family and social

messages, and 8 per cent, from the press. The
news service delivered by the company's wires

during the year—counting one delivery at each
place served—foots up some 740.000,000 words,

of which 5/8,000,000 words were for the various

press associations and 162,000,000 words were
special reports for individual newspapers.

Senator Bland, of Missouri, in speaking of im-

portant measures to come before congress at its

next session, said to an interviewer :
" 'I'he ques

tion of a government telegraph system will

attract considerable attention. The telegraph

has become a public necessity as a means of

communication. The government could carry

on this service for the public at a merely nominal
cost, whereas it is now in the hands of one or two
men who are making an immense profit by
charging exorbitant rates. The people are

begiiming to realize that something should be
done, and a government telegraph .system seems
to be the only practical solution of the question."

NEW ENTERPRISES.
The Jesuit society of Prairie du Chien, Wis.,

are about to erect college buildings that will cost

about §300,000. Fred Heed, of Dubuque, la.,

is the architect. The plans are not fully com-
pleted.

C. T. Hancock, of Dubuque, la., will build a

residence to cost §20,000, from plans by F. D.
Hyde, architect, of the .same place. Electric

bells and a fire alarm will be put in.

J. S. Reben, of the Evening News, Kansas
City, Mo., will build a business block of four
stories to cost §25,000. ^-. _

Personal Paragraphs.

The marriage of .\bram Lawrence Bogart, of

New York, to Miss Julia Appley, of Jamaica,

N. Y., was recently recorded. Rlr. Bogart is a

hale, hearty gentleman of 69 years, who has ac-

cumulated a goodly fortune out of electrical in-

ventions, while the bride is a young lady of 19

and a great favorite in Jamaica.

J. G. Kaelber, formerly of Schmidt, Kaelber&
Co., of Rochester, N. Y., has been appointed
general western agent of the Western Electric

company with headquarters at 3 and 4 Duff
block, Denver, Col.

Telephone Stock Quotations.

Col. S. G. Lynch, broker, 146 La Salle street,

Chicago, furnishes the following quotations on
some of his specialties in telephone stocks:
Chicago 375 390
Central Union 44 45
Michigan :... ... 76 77
Great Southern 30 32
Colorado .... ._ iS 20
Rocky Mountain BelL .. 40 45
Cumberland _. 62 65
Wisconsin loS 109
Bell of Mo 160 165
Iowa Union .,.- 28 30
Missouri and Kansas 6S 69

Miscellaneous Notes.

A New York dispatch of recent date says :

Sergeant HoUingmoff made experiments at Sandy
Hook to-day in firingnitro glycerine from a loo-

pound Parrott rifled gun, using eighteen pounds
of service powder a shot. The shells weighed
about ninety-two pounds and were charged with
five pounds of nitro-glvcerine each and provided
with the inventor's igniter. The gun was fixed

in an ordinary cradle, the shots being directed
against a fourteen-inch-thick target of wrought
iron. The first shell exploded on the target,,

making a depression about four inches deep and
displacing the target about three inches. Some
fragments of the shell were scattered over the
fortress, scaring those inside. The second shell

made a crack in the target about fourteen inches
long and a quarter of an inch wide, and broke
two rivets, one three and a half inches and the
other two and a half inches in diameter. The
third shell exploded, making an impression about
five inches deep. The target was displaced
about twelve inches and torn off the wooden
base to which it was fastened. Up to this time
this target had stood all kinds of shots, even
gelatine filled shells. The inventor believes that

if he could have had steel instead of iron shells

the target would have been blown to fragments.

A carrier pigeon service between the Bahama
Islands and Key West, Fla., is to be' established
in the interests of the LTnited States signal serv-
ice. It is expected that the service will be of
great benefit to shipping, as more accurate and
reliable information in regard to storms in the
West Indies can be obtained.

A dispatch from St. Louis announces that there
is a corner in the spelter market by the French
syndicate which has operated through its agents
in Missouri, Illinois and Kansas, where about
26,000 tons or three-fourths of the total output
of this country are annually produced. The
syndicate has conducted its operations so quietly
that its object was not suspected until all the
stocks of metal were warehoused and all fur-

naces under contract. The impression prevails
that the furnaces are completely sold up for
November, December and possibly for January.
Prices are higher.

The Albany, N. Y., association Stationary
Engineers, at their meeting November 3d, listened
to a lecture on '' Electricity," by Professor On-
derdonk.

Petroleum was known to mankind from the
dawn of histor)'. It was spoken of in Swe-
den in 1750. In western Pennsylania it was
found on the ground and used as a medicine
many years before wells were bored. In 1858 a
well seventy-two feet deep yielded more than
one thousand barrels a day. In 1880 the pro-
duction amounted to 25,000,000 barrels, and the
stock on hand June ist, 1S80, was valued at
§11,000,000. Russia has valuable deposits in
Baku, long known but just put to commercial
use. The value of exports thence in 18S2 was
§15,000,000.

A syndicate is organizing in Germany to piffl

1 operation Professor Elihu Thomson's eleis

trie welding apparatus.

Business Mention.

The Western Electric company, Chicago, has
closed a contract for a forty light plant at Fort
Collins, Neb.

The Boddie block, corner of Jackson and
Franklin streets, Chicago, to be occupied by Ku^'
Nathan & Fischer, wholesale clothiers, will be
lighted by a forty-light plant of the Western
Electric company's systein.

J. L. Griswold, of St. Louis, in remitting to

the Western Electric company, of Chicago, for

the fire alarm and guest call put in by that com-
pany, writes :

" Permit me to say that the sysi

tem is working with admirable success, and is

giving excellent satisfaction. I am much pleased
with its introduction into my hotel, and pay this

bill with much cheerfulness believing that I am
getting full value received for the inone}'."

The Callender Insulating & AVaterproofing
company, of New York, have received an order
from the Thomson-Houston Electric Light com-
pany, of the same city, for 250 miles of their

Trinidad wire—an insulated and waterproof
wire. The order is a large one, and marks a de-

parture of a leading electric light company in

substituting an improved form of line wire for

that commonly used. The use of a good insit

lated waterproof wire for electric light circuits

means the avoidance of fires, grounds, leakSj

and dangers to human lives from accidental

shocks occasioned by il,e use of poorly insulated

wire. The Mendota Electric Light company
have also adopted the Trinidad wire.

Notwithstanding the high rate of Canadian
duties upon American goods and machinery,
considerable activity is now manifested through-
out Canada in electric light apparatus. The
American Electric Manufacturing Co. are ship-

ping considerable quantities of apparatus to the

Doininion. .A. R. Williams, of Toronto. Ont.,
|

has sold a number of plants and has just ordered

a 25-light dynamo machine and lamps from the

.American C^o. to use as an exhibit in the coming
Provincial exhibition to be held in Toronto next

month.

Electrical Patents.

373^

373.

373.

373

373

373

373.

373

Issued NoJ). 22, 1SS7.

435. Galvanic Battery. Horatio J. Brewer, New
York, N.Y.
452. Insulating Joint or Pipe Coupling. Emil F.

Gennert. Brooklyn N.Y.
50S. Printing Telegraph. Charles J. Wilev, Brook-

lyn. N.Y.
The printing is done upon one broad band or sheet

of paper by means of a series of type-wheels mounted
upon a shaft, each type-wheel being used to print irs

0\vn stock alone.

The quotations appear in columns, side by side, with

the name of the stock indicated at the beginning of

each column.
The invention is well covered by twenty-seven

claims.

,519. Telephone Apparatus. Isaiah H. Farnham>
Maiden, Mass.
The invention is designed to avoid or mitigate the

troubles resulting from including the high resistance

coils of the clearing-out annunciators in the talking

c rcuit. A relay of low resistance, say five ohms, is

included directly in the circuit between the spring

grips instead of the high resistance coil of a clearing-

out annunciator. This relay operates a delicately sus-

pended circuit-closer placed in a local circuit, which

local circuit includes a battery and the high resistance

coilsof the call aniiunciator. When the relay is energized

'the local circuit is closed through the call or individual

annunciator, which thus is made to indicate the clear-

ing-out signal.

,584. Dynamo Electric Machine. Thomas A. Edison,

Llewellyn Park. N.J
The seventh clause defines the invention as follows;

"In a dynamo electric machine the combination, with

the field magnet, the armature, and the commutator, of

the extra inducing coils and the extra field magnet

having adjustable pole pieces."

,691. Apparatus for Purifying and Separating Fatty

Substances by Electricity. Heinrich F. D. Schwahn,

Kansas City, Mo.
,739. Prevention of Sparking in Electric Motors and

Generators. Daniel Higham. Philadelphia. Penn.

Coils are placed on opposite sides of the armature

alongside the edges of the projecting pole pieces.

759. Electric Coupling. Geo. W. Taylor, .Leavitts-

burg, Ohio.
761. Electric Arc Lamp. Guslav .\. Wiese, San

Francisco, Cal.

767. Device for Attaching Tablets to Telephones.

Howard H. Butler, Canton, Ohio.

f

w
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Russell & Co.
I

MASSILLON, OHIO,
I

BUILDEKS OF

/\^uTOMATic Engines "'

.i;;^

BOILERS, ETC.
Complete Power Plants Furnished

and Erected,
2.ND ?oR Catalogue.

[be p^Fk^P-I^Lj^^ell [Tyn'm^ and IT\^. Qo

ilectfic

Linht

Mq\\$

Adapted to all Systems.

CITY OFFICE,

IllPiBeSi

ST. LOUIS,

MO.

J..

George P. Barton,
—^^^^^^.^HH^laU; Offi(;e :::::::::: -J.

Pooms 68 and 69 TEMPLE COURT,

225 DEARBORN STREET, CHICAGO.

Patent and Trade-mark Cases.

M. T. Gree.ve, Pi-esident. Geo. a. McKinloce, Treasurer. Wm. H. McKtNLOCK, Secretary.

Cenl^ral Eled^ric Co.

WESTERN AGENTSM COMPANY

"="l°„J'T^^':cSr°" WIRES AND CABLES for Aerial, Submarine and
Underground uses.

38 & 40 La Salle Street, Chicago.

Mcintosh Galyanic and Faradic Battery Company,
NOS. 300, 302, 304 &. 306 DEARBORN ST , CHICAGO ILL.

MANUFflCTUBEBS OF

GALVANIC BATTERIES, FAKADIC BATTEKIES,
COMBINED OALVANIC AND FAKADIC BATTERIES,

STATIC 3IACHINES, ELECTRIC MOTOR for Static Machines,
Dental Engines. Small Lathes, etc.

MILLIAMPEKE METER. MEDICAL DYNAMO, ELECTRIC BATH APPARATUS,
and EVERY VARIETY OF ELECTRICAL INSTRUMENT employed in treating disease.

The Mcintosh Combined Galvanic and Faradic Batteries have been adopted by the U. S. Government for its HospitaU.

HIGHEST AWARD AT THE NEW ORLEANS EXPOSITION.

Snnd for Catalogue, and mention this paper. EXPEKI.MENTAL ELECTRICAL APPARATUS MADE TO ORDER.

IAS. A. CHEEVEK, I'res. WILL.1.RD I,. CANDEE, Treas.

The Okonite Company,

^H/^

Manufacturers of

[eetpie .[^ial^t, ^ejepl^one and ^ejearsg^rel^

WIRES AND CABLES
^•OR AERIAL, SUBMARINE AND UNDERGROUND USES.
We particularly desire that a trial should be given our wire by all parlies contemplating Underground.
lal or Submarine service as we are crmvinced thtit It Is the safest wire for the purposes known, and we

. without heBltfltion, refer to parties who are now using it. We are also manufacturers of the celebrated

.ONITE TAI'K, the Jcsc Insulated Compound for raaliing joints In the market. Estimates and
lations furnished upon application.

cago Branch 38 &. 40 LA SALLE STREET, Chicago, ML
Minnesota Branch, MINNEAPOLIS ELECTRIu CO.. Minneapolis, Minn.

Nebraska Branch, MIDLAND ELECTRIC CO., Omaha. Neb.

Sawyer -Man Electric Co.
LICENSED BY AND SUCCEEDING TO THE COMMERCIAL BUSINESS OF THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE;SAWYER-IVIAN PATENTS.

GENERAL OFFICES:

MDTUiL LIFE BLDS,

32 NASSAU ST.,

NEW YORK

Plans and Estimates Furnished
for all kinds of Incandes-

cent Lighting.

Philadelphia Office:

No. 308 WALNUT ST

BOSTON OFFICE:

No. 33 FEDERAL XT,

Eatlmates Furnished for the
Thomson-Houston System

of Arc Lighting.

The DYNAMO of this Company is AUTOMATIC in lis regulation, and will inalniain a UKIFOKM
LIGHT, with ALL or ANY PORTION of tlie lights in Circuit. Our LAMP will NOT BLACKEN and

will MAINTAIN Its CANDLE POWER during lis Guaranteed Life.

Remington Standard Type -Writer
BRANCH OFFICES.

vV YORK, 339 Broadway,

BOSTON, 306 Washington Street.

PHILADELPHIA, No. 834 Chestnut St.

(Continental Hotel.)

SHINGTON, LeDroit Building.

BALTIMORE, No 9 North Charies Street.

CHICAGO, 196 LaSalle Street.

BRANCH OFFICES.

ST. LOUIS; No. 308 North Sixth Street,

KANSAS CITY, 322 West Ninth Street.

ST. PAUL, 116 East Third Street.

MINNEAPOLIS, No. 12 Third Street, South.

INDIANAPOLIS, No. 84 East Market St.

LONDON, No. 100 Gracechurch St.

x»r 13
UNEQUALLED FOR SPEED, EASE OF MANIPULATION AND DURABILITY.

Purchasers may return machine within thirty days C.O.D. if not absolutely satisfactory.

• Goods are on sale In all the orlncipal cities of the World. 339 BROADWAY, N. Y.
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paraday (Jarbon Company,

CAPACITY, 1,000,000 CARBONS MONTHLY.

PITTSBURGH, PA.

PRICE $3.25.

A.B.LYMAN

CLEVELAND

FRANKLiN S. CARTER. CHAS. M. WILKINS. E. WARD WILKINS.

Partrick & Carter,

Electrical Supplies

ESTABLISHED
1867.

for the TELEGRAPH, TELEPHONE, ELECTRIC LIQHT, Etc.

No. 114 South Second Street, Philadelphia, Pa.
SOLE PROPEIETORS OF THE

PATENT NEEDLE ANNUNCIATORS AND BURGLAR ALARMS,
Biitterlcs, Electric Bells, Push Buttons, Wire, etc, Eli'ctric Beil Hangers' Supplies, Electro-Platers' Supplies, Electro-Medical Machines, Experimental Apparatns, Electrical Novelties, etc., etc. Send for Catalognei

and eet prices before purchasing.

Electric Light Repairing, Gen-ral Machine Job-Work, Pattern Making, Etc., Etc

ELECTRICAL AND MECHANICAL ENGINEER. %'A^,JS?|gvuRER.
OfTlce and Works: 95 and 97 INDIANA ST., CHICAGO.

GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALER IN

Electrical Securities.

EXPLOITER OF

Electrical Inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET, CHICAGO, ILL.

gGJ^aefep £|e^[;pi^ [DF^. Co.

INCANDESCENT LAMPS, Irom lO to 100 Caudle Power.
DYNAMO MACHINES of Improved Construction.

Proposals for Estimates furnished for Complete Installations of Incandescent

Plants upon application to

P. 0. BOX 3068, BOSTON. MASS.
FACTORY AT CA M B Rl DGE PORT. MASS.

THE ELECTRICAL CONSTRUCTION CO
171 Randolph Street, Chioago, III.

G. A. EAETER. Manager.

The Hice Automatic Engine

THE JOHH T. NOYE MFG. CO., BUFFALO, N. Y

I

SEBASTIAN MAY & CO.'S

IMPROVED $60
Screw-Cutting Lathe
Designed especially for electr-
ciausand others reciulnng almhe
fur accurate work:. Calalogiie of
Lathes, Drill Presses, Tools, etc,

mailed on application.

Xja.tlieis CDXL "Xx-it*.!.

184 W, Second St., Cincinnati, 0.

The Western Electrician

)2.00

A YEAR.

7ke Handsomest,

The Cheapest,

The Best.

Send in your subscription for the only Electrical Journal
published in the West.

No. 6 Lakeside Building, Chicago.

KOTICE! 17 "£^
:j

We Make and

SELL

TelCBllOllOS

Short Lines,

Instruments

Unexcelled

.\ND

SOLD
Outright.

ADDEESS

American

CUS IIMAN

TELEPHONE

COMPANY,

Room 12, 243

S. Water St.,

CHICAGO, LL.
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J. B. YOUNG,
PRESIDENT AND TREAS.

B. K. JAMISON,
VICE-PRESIDENT.

lalar Gartan & Mfc C©,

WELL SELECTED
AND GOOD

OFFICE,

N O. 6 9

Schmidt & Friday

Building.

PITTSBURGH,

PENN. _ _
MADE FROM NATURAL GAS. PROCESS PATENTED.
Western Office, Room 45, 187 La Salle Street, Chicago.

SPECIAL DISCOUNTS ON LARGE ORDERS.

United states Glectric Fire Alarm (Jo.

\r'#^^%^

PEPS , rt

% i^il

EVART, MICHIGAN.

PKOPF.IETORS OF THE

Cte Police aid Fire Alan Tdegrapli

SYSTEMS,

The most Efficient, Durable and Re-

' liable, now in use, and giving

entire satisfaction in dif-

ferent cities and

villages in the United States.

SEND FOR CATALOGUE.

Telegraph, Telephone and Electric [ight Supplies.

ANNUSCIATORS, BURGLAR ALARMS, ELECTRIC BELLS,

BATTERIES AND BATTERY SUPPLIES.

Repair Work done and Special Manufacturing attended to.

Skilled Workmen in all Departments.

»^"ALL APPARATUS WARRANTED AND SATISFACTION GUARANTEED.

MAGNETO BELLS, ETC., ETC.

No. 211 and 213 Randolph Street, CH.CAGO.

CORBHSPOXDRNCE SOLICITED.

J. .1. DICKEY, President. ISRAEL LOVETT, FLEMON DRAKE, Vice Preafilent.

H. J. W LLS, Sec'y and Gen'l JIan. Sup't and Electrician. L. H. KORTY, Treasurer.

MIDLAND ILICTRIC CO
OMAHA, NEBRASKA.

ef

-DEALERS IN-

Fqe tte lelegcapfc, ^elepboae and Eleetrfc WgM.

Hotel and House Annunciafors, Burglar Alarms, Eire Alarms. Electric Gas L!gliting, Speaking Tubes,
Elevator Annunciators, Batteries, Push Buttons. Electric Pens, Telegrapli Learner's Instruments, Medical

Batteries, Linemen's Tools, BcU Hangers' Supplies, Raliway VelocipedLS, Cars, Etc.

"Western Agents.—THE OKONITE CO., and the Kelurn Call System of Hotel Annunciators. Eire
Alarms for Cities and Towns. We own the Franchioes of the Western States and Terricorles for the

IMPROVED McCULLOH

and are prepared to give franchises and conBtruct plants on reasonable terms.

B^^Estimafes furnished and contracts made for any and all kinds of Electrical Work in any part of the
West. Correspondence solicited. Illustrated Catalogue and Price List on Application.

The Globe Electric Coivip'y,
Wholesale Manufaclurers of Every Description

of Apparatus for

TELEPHONE COMPANIES,
S\wiTCH-BoARDs, Switches,

Annunciators and^Bell Supplies a Specialty.

mms^imimm
• GLOBE EltCTRICCOMPY.

I tlEVEj-AMO OHIO

liiBKiiRliSiii
G^^

X
f./

Ihe EI0I19 Hou^e iii ColeIm Anmciators

Which are of the Best Material and Worlnnan-
shlp, are Perfect In Action, Simple In ConBtruc-
tlon, Elegant In Design, and Low In Cost. In
addition they possess many other Important ad-

vantages which are wanting in other Almuncia-
tors.

40 Indicators-? 74 00
50
60
70
80

90
100

4 Indicators. ..$12 00
... 16 00

... 20 00

... 24 00

... 29 00

... 36 00

... 44 00

... 57 00

. 92 00

106 00
121 00
132 00
145 00

155 00

With Alarm $3.00 Extra. Subject—

THE ELOBE ELEGTRIG COMPANY,
CLEVELAND, OHIO, U. S. A.

SendforOur Valuable BookforEnglneersandBeltUsers. Free.""''

Agents in all Cities. Send for Trial Belt.

Our Belts are the strongest, most even and perfect Electric Belts made.

XjOXJXS, 3VEO.S^F.

Card Electric Motors.

13E CARD ELECTRIC MOTORS,
'or ining sewing machines, dental lathes, etc., by

by incandescent light currents, also for photo-
ic retouching and other light power uses by
ry battery. These motors have the Card Re-

jno'jile Commutator, in which all the sections can
DC lien out and replaced without disturbing a wire.An jcellent apparatus for schools and colleges. II-
usi ted catalogue sent free on demand.

JGEO. F. CARD MANF&. GO.,
""on Western Electrician. Cincinnati, Ohio.

>cknclti,
Tlie standard Open-Circuit Batteries of tlie World.

GONDA and DISQOE,

eONDA (FOKMEKLY PEISM) CELL, COIIPLETE.

The Only Genuine Leclanche' Batteries

Are tliose wliicli bear this

liABEL. and the Trade-Marli, GONDA.

DO NOT BE IMPOSED UPON BY IMITATIONS.

If dealers have not the Genuine Battery,
send direct to us for Price-List.

THE LECLANCHE BATTERY CO,.

149 West Eighteenth Street, New York.

GENUINE DISQUE CELL, COMPLETE.

The Porous Cell also bears Label.
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The Standard Carbon Company,
Successors to THE BOULTON, CLEVELAND & CRYSTAL CARBON COMPANIES,

AXD MASCTACTCREBS OF THE ABOVE

#^=^Q8lebrated Bra9d5 of Qarboi> poi9t5 apd Battery /T\aterial.==i

CAPACITY, 100,000 DAILY.

Tills is uot a combination, but a cousolidatkn of the best skill f\ud talent io llie carbon business, for the purpose of producing the best possible carbon at tbe lowest
{>ractical price.

We have the largest capacity, the best skill, and make the best carbon in the woild, and manufacture carbons for every system of arc lighting in tlie world. Prices and
discounts furnished on application.

STANDARD CARBON COMPANY, Cleveland, Ohio, U. S. A.

GILES Anxi-:MiLGrIsrE;XIC SHIELD EOR ViTAXCHES.
Office of Van Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Anti-Magnetic Shield & Watch Case Co.
Gentlemen : — Your Anti-llagnetic

Shield for watches cannot be over-esti-

mated. It is now very near eight months
that I have worn my watch, and to-day

it is (without correcting time) about one
minute slow. Considering the fact that

I am every day near dynamo electric

machines in our regular business, the

-test could not be harder. I could never
have believed it before that protection

was so complete. In this age of elec-

tricity, not only electricians, but every-

one who needs the coiTect time, should
have the Anti-Magnetic Shield. A good
deal of practical utility, as well as pleas-

ure, can be derived from a good time-

keeper. At present, I look upon a watch
without a shield as a thing incomplete,

and so it is. Very Respectfully,

CHAS. J. VAN DEPOELE,
Elect rician, V. D. P. E. M. Co.

" * * * I have no hesitation in saying
that I believe the shield would perfectly
protect the watch against any magnetic
influence to which it is likely to be ex-

posed by being worn in the vicinity of a
dynamo machine.

The plan you have adopted of plac-

ing the watch movement inside a closed
box of this magnetic material, is based
on true scientific principles, and is the
only plan I know that could succeed.

WM. A. ANTHONY,
Prof. Phs. Dept., (.'ornell University.

The application of Anti-Magnetic
Shields to pocket time pieces promises to

be of very great importance to horologists !

and watchmakers ; it will render opera-
live and fine adjustments and mechan-
isms which hitherto have been made I

almost nil and in operative on account of
their susceptibility to the alhpervading
magnetic influence.

AMERICAN WATCH CO.,
Waltham, Mass.

Sure protcu 1 from all Electrical and Magnetic distinbunccs.

Send for descriptive circular. GILES BROS. & CO., 103 State Street, CHICAGO.

NEW * YORK * SAFETY * STEAM * POWER • CO.
BTHLDEKS OF HIGH GBADK SELF-CONTAlNBD

AUTOMATIC

Cut -Off £^9(51968,

SPEOIALLV ADAPTED FOB ECNNING

:LECTRIC ^ IlGHTS

And other duty requiring close

regulation of speed.

ADVANTAGES

:

Greaf strength without excessive weighty

Small space required.

Simplicity of construction.

Accessibility of all parts.-

ESTIMATES CHEERFULLY FURNISH ED^

Western Office and TVarerooms-

64 & 66 i. iAJ^yiL iT.,

CHICAGO, ILLS.

WM. A. HAMMETT, Mgr.

TY)2 U/oodbury

AUTOMATIC

Cut-Off High Speed

-MAKUFACTUKED BT-

^OODBUl^Y CnGINE

(SOMPANY. *^'

ALSO BUILDERS OF

piaiQ 5Iide l/alue

—ASH

—

Donlile Valve Meiim Speel

AUTOMATIC

'- Qit-Off ^9<Ji9<^5

TUBULAR B0IL.H:RS-

Address the Manufacturers at |^|'

^. e S52 Mill Street, ROCHESTER, H. Y.
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\q pan Pepoele Eleetrie Mara facto pi nf 60.

Owners of the Patents and Inventions
of CHAS. J. VAN DEPOELE

^l^etrie

I^ailvuay

/Apparatus,
Electric Arc Light Dynamos and
Lamps.

Constant Speed Stationary Electric

Motors, Etc.

Our Arc Electric Light unequalled.
The only perfect Double Lamp.
Thousands in use. Guaranteed
equal to any in every respect.

OF CHICAGO, ILL., U.S.A.

VAN DEPOELE

^l^(;tri(;

I^ailu;ay5
AKE IN OPERATION AT

Appleton, Wis., Scranton, Pa.,

Montgomery, Ala., Detroit and

Port Huron, Mich., Windsor, Ont.,

Binghamton, N. Y., and Lima, O.,

and are being constructed at An-

sonia, Ct., Brooklyn, N. Y., and St

Catharines, Ont., Omaha, Neb., and

Dayton, Ohio.

Estimates and Catalogues sent on
Application.

Are in use everywhere and are daily growing in Popularity. Write for Illustrated
Electric Light Catalogue.

-ADDRESS—

r

VAN DEPOELE ELECTRIC MANUFACTURING CO.
15, 17, 19 & 21 NORTH CLINTON STREET,

HEW YORK OFFICE: Rooms 220, 221 & 222, Ho. 45 BROADWAY. CHICAGO, ILL, U. S. A.

^LECTRIG t X/*IGHTING.
(WOOD'S PATENTS), Owned and Manufactured by the

American Electric Manufacturing Company^
18 CORTLANDT STREET, NEW YORK.

For simplicity of construction, steadiness and purity of light, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning,

Tlie iLIilERICiLIT DYTTiLIi^O HAS ITO EQXJJLI..
INTENDING PURCHASERS, whether^for Isolated Plants or Central Station use, desiring to investigate the merits of

the AMERICAN SYSTEM, are requested to write to ariy of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

^HIMCAM IlECTBIC HaMUFACTPBIMQ CO
18 Cortlandt Street, NEW YORK.
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P'ort IKTayne "Jeiniiey" Electric Li^lit Co.,
SOLE OWNERS AND MANUFACTURERS OF THE

PHILADELPHIA OFFICE:

J. A, Jenney Dynaivio-Electric Machines,
AND THE PERFECTLY AUTOMATIC AND SELF-REGULATING

* J^EITlSrEY JLRC LIG^HX. *

The JENNEY DYNAMO has no equal for SIMPLICITY, COMPACTNESS' and DURABILITY.
The same has been said and admitted to be true of the Jenney Lamp. Recommended for the award of the

At the Great Southern Exposition at Louisville, 1883, for Best Arc System. Awarded First Medals
for Best Arc Lamp, Best Arc Dynamo, Best Arc System. —

This system HAS NO EQUAL for^SIMPLICITY, DURABILITY and STRENGTH OF LIGHT.
W^e have the Only Perfect Working Headlight for Steamboats, with Focusing Reflector. Full in-

formation furnished on application.

MAIN OFFICE AND WORKS : Broadway and P. Ft. W. & C. Ry., Ft. Wayne, Ind., U. S. A.
26 North Seventh St., G. A. WILBUR, Manager. CHICAGO OFFICE: 115-117 Monroe St., W. J. BUCKLEY, Manager.
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03L.E:xrE!3L.A.3Nri>. OHIO.
MANUFACTURERS OF

Incandescence

Lighting

Apparatus.

Electric Fljotops!
CARBONS FOR ARC LAMPS, Etc., Etc

Chicago agent,

ALEXANDER KEMPT,
130 Washington St.

Omaha agent,

E, G. TUPI'ER. -"^

1509 Farnham St

Guttapercha Insulation

's,

riaLor Lnderf;roiinr] Anyniimber
orCoudiictlDg Wliea

^[a7ks^ Compo'DK] and Balala
-^ Insulated Wiri-s Cord-

age and
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Offlc (?, Aenal.
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BalHtH Cord,
for IncH tideBcent

Light.
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Acid Vessela, Plpe3,ValE, Etc.

Burglar

Alarm.

A' > I'dalor.

/ / Eitctiic Light

/ and G([^ Light

znq Wnes and

Cab ts Silk; Col

ton and Fibre Gov

/ / ered Magnet ]Vi}-eg.

/ Flexible Cables and

Cordage. G. P. Sheet or

Cliatterlon's Comiionnd

for Cable Splices, and Pure

G. P. Goods of every vai'iety.

Marks' Com;»>iiiiil 'Wli-o, fur IJattcry Coppers.

Our Balata Insulated Flexible Gords

ARE SUPERIOR TO ALL OTHERS.

SEND FOB SAMPLES.
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GEO. WESTIXGHOVSE, JR.,
President.

C. H. JACKSOX,
Vlce-Pres. it Gen'lMg

JOHX H. DALZELL,
Treas.

STAMHDUPERGROUND CABLE CO.,
General Offices. No. 708 P£MN. AVE., PITISBGEaH, FA.

Sn&ch Offices

:

Hew Tork. Telertone Building. Cortianclt Street,
(J. L. Wiley Manager.

Chicago. 139 East Uadison Street, F. E. Dege:-
hardt. Manager,

3IANTIFACTDREES OF

The WARING ANTMNDQCTION AND BUNCHED CABLES
ANDACHESON COMPOUND CABLE.

For Telegraph, Telephone, Electric Light and Power: Underjjround, Submarine
and Aeiial.

LIGHT LEADED CABLES FOR HOUSE USE.
Insulated Line.Wire, Underwriters', Magnet, Annunciator and Office Wire,

Five Years of Uniform Success Enable us to Guarantee our Cables.

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

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

Electric Light and Power. Aerial Use,

Telegraph and Telephone, All Sizes Subterranean Use,

Railway and all other , . Encased Wires Submarine Use
Branches of Signaling.

''"'" cncaseo mires.
concealed Wiring in all Locations.

CLARK B. HOTGHKISS, Gen'l Mgr., - 16 Dey St., NEW YORK.

W Ci^LLEMDEI^
INSULATING and
WATERPROOFING

4S Broadway, Kew "Sforfe,

doMpAiiy,
1S4 SaSalle St.^ CkieagQj
MANUFAOTUKHES OP

INSULATED WIRES AND CABLES.
Bitlte Wires for Use Underground, in Plaster,

Damp Places, Etc., Etc.

Tbinidad Wires for Line Work In place of Underwriters.

Tlie (^bicago GlectriGal DeYelopment (Jo.

PROMOTERS OF ELECTRICAL INVENTIONS.'

Patents bought outright, or"inventions handled on royalty.

We have superior advantages ^for placing^ patented ;^ai tides
on the market.

Correspondence with inventors solicited.'j

171 RANDOLPH STREET, CHICAGO.

THE ILICTBICAL SUPPLY CO.
17 Dev Street, N£W YORK. 171 Randolpli Street, CHICAGO.

125 West 6th Street, KANSAS CITY.
FACTORIES: ANSONIA, CONN. .

Dahibl TV. Maemoit, Prestdent.
Addisok H. Nokdykk, Vice-President.

Cbaexbs D. Jbknbt, ElectrlclaiL Bradtaed Eoeisoit, Secretaiy,
A310S K. HoLLowBLL, Treasurer*.

Jenney Electric Company.
Sole Owners of all the Patents and Inventions of Charles D. Jenney (known as the Jenney System) and Sole Owners and Manufacturers of his

Improued Oynamo, [amp ^
Electric |||otor.

In all desirable features of Arc and Incandescent Lighting
the Jenney System leads. Simple, durable* economical,
steady, brilliant and penetrating. In these essentials It chal-
lenges comparison.

Estimates Promptly Furnished for Erecting Electric Lighting
Plants for Cities. Companies or Indiriduajs.

Prices Furnished for the Jenney Arc or Incan-
descent Systems, or for both combined.

The Jenney Arc-Incandescent Dynamos are self-regulating,
and permit the turning ou and off of one or all of the Lamps
:iL win.

Tills Company gives special altention to furnishing Mills,
Shops, Factories, etc., with Individual Plants.

ESf- 5[llll flB FIMHIET 11115111111118 IH lESCSIEIIE THE 5ISTEII. ..^a

OFFICE iND WOEKS:

Cor, Kentucky Ave. and MorrisJ'St..

INDIANAPOLIS. IND.
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The Thomson-Houston ElectriG Bo.

,

SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

Electric Arc-Lighting
^KTORLID.

This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS FOR DIRECT LOW TENSION

AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

These dynamos are automatic in their regulation and will maintain a uniform ight, with all or any portion of the hghts- in circuit,

maintain its candle power during its guaranteec life.. Every requisite for the most perfect system of

Incandescent Electric Lighting, at prices which insure a profitable investment to the purchaser,

Incandescent Lamps and Appliances for Incandescent Lighting.

Our lamp will not blacken, and will
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This company also manufacture Electric Motors of all sizes for the transmission
of povyer. Plans and estimates furnished for all Icinds of Arc and

Incandescent Lighting.

THE THOMSON-HOUSTON ELECTRIC CO.,
<«« offices: -

:»»

Eastern, 178 Devonshire St., BOSTON. Western, Pullman Building, CHICAGO, ILL.
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EDISON'S NEW LAMP
I IV

People's Theatre, Minneapolis.
12 16-CANOLE FOWiR LAKPS GUARANTEED PER COlf:MERClAL HORSE P:WER.

Edison United Manufacturing Co.,

65 Fifth Avenue, N. Y.

Minneapolis, Nov. 17, 1887.

GENTLEMEN:
The Electric Light put in my Theatre b)' your company is far beyond my expectations. Its system of light-

ing- is perfect and is all tiiat your representati\e claims for it.

Your light was chosen after a thorough inquiry into the merits of the different s\stems and I am more than satisfied

with my choice. I have, beyond a doubt, one of the fine-it lighted houses in this country. The apparatus for controlling

the light is the most complete I have ever seen. I am gettiuT all of twelve i6-candle power lamps per horse power, if not

more, and the life of the lamps averages away beyond a thousand hours.

I take great pleasure in recommending your system and you may refer to me at any time.

Yours Trulv,

LAMBERT HAYS,
Proprietor People's Theatre.

M MaM l)j LEONARD & IZARD. mm\^ kmU EDISON UNITED MF&. CO, 185 DEARBORN ST., CHICAGO.

The United States Electric Lighting Co,

poii)t5.

Economy of Power.

Durability of Lamps.

No Discoloration of

Globes.

Precision of measur-

ing Instruments.

Greater Simplicity.

Less wire per lamp,

IN SHORT,

the most for the

least money.

m Chicago, May 20th, /j'cpyM 1 DICTATED

ll
1 T J. F. Conklin, Hngr.

I'll
i| Orand Opera Hours,

n A Minneapolis, Mion.

\ fim ] Dear Sir,
^JCBM'

-^^i^^^
Tout telegram of the 19th le received, read

fej^ follows
,

"C, C. Warren,
216 LaSaJle St. Chicago.

"We siarled big and liiile dynamo on one engine- had nine

hundred and sixty lights- woried magnificently- run enti

evening- We are much pleased,"
J. F. Conklin.

I an very much gratified at the receipt of the telegram

and thank you heartily for it,

you mil greaily oblige me by answering the folJowinfi qyes-

iions.
Yours truly.

Quest lOns,

I understand the above telegram refers

to the two Dynamos put in your engine

rooiD by the U, S. Electric Lighting Co.

as follows,- One 300 light and one 500

light Dynamo- and are used for lighting

the stores and offices in the Syndicate

Block- and is additional to the 600

light plaot previously Insyalled by the

U. S. Co. for lighting the Grand Opera

House; all the dynamos being located lo

the Syndicate Block eagloe room, and

driven by two New York Safety 12 % 12-

75 H, P, Engines, One engine driving the

two 300 lighters for the Opera House, and

One engine driving the 500 and 300 light

dyuaDwa for Syndicate Block.

Is this correct?

-^

At what voltagi ere the lamps burned?

1 untJerstBod that you contracted *ith the
Edison United Mfg, Co. of New Tork for a

300 light dyoamo «ith vririog for .the

Syndicate Block; their proposal for wiring
was on basis of ^XSL loss in electrical
pressure, and the dynamo to yield 8-16
candlQ power Edison lamps per horse power,
whan plant was finished, wiring was found so
unsatisfactory, and a great loss in electrical
pressure instead of 'rio loss * , and that you
were induced to male contract with the
Edison Co. wholly on account of the low
pric_e they offered their apparatus as com-
pared with the 0. S. Go's, propocal.

Is the above correct?

When indicating the engines driving the
m Dynamo, how many lights were being burni

What aiDoOnt of power was required to run
the Si^S' lights?

After obtaining the above dot" concerning
the Edison apparatus, and ascertaining that their
guarantees fell so far short of being
rujfillad, did you re.jeot the Edison plant
and substitute it by a U. S. 300 light plant?
And shortly afterward increase further by putting
In 500 more lights in the Block, and a U, S. Co*s.
500 light dytiamo additional? to which the
telegram quoted In letter refers?

When indicating the Opera House plant of
300 U. S, lamps, I understand there were 600

lamps being burned; and indications were made
at same time the Edison plant was indicated.
Please state what amount of power was required
Tor the 600 U, S. Lamps operated by the two 300

light dynamos, and driven by ihe N. Y. Safety
12 X 12 Engine.

>r

(jolUj

fO 2>t5^-

^^

S/^s

^<^J//>'

d^

The above letter

Block, Minneapolis,

What sieam pressure at boilerc was

employed when oporatirg the plan^ es per
above leiepr-'-'

explains fully the DISPLACING of the Edison System by the UNITED STATES SYSTEM in the Syndicate

Minn., and gives data regarding tests made of the two systems. Address

:

C. C WARREN, Manager Western Department, 216 La Salle St., Chicago.



WESTERN ELECTRICIAN. December lo, iS

i:CT^c«?i?Kcri«anG IBSCKEWs

c iLMU'Krsuj.A.jsriD,
-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS AND BATTERY MATERIAL.

George P. Barton,

;:::::::::::::::::4 aU; Offj (;&::: ^X

Rooms 68 and 69 TEMPLE COURT,

225 DEARBORN STREET, CHICAGO.

Patent and Trade-mark Cases.

The Detroit Sight Feed [ubricators

Are pronounced the best by more than 20.000 users.
They are especially adapted to

PIGJI gPEED ENGINES mV{ EIiECTl^IC IiIGJITIjye

Being SIMPLE in OPERATION and ALWAYS RELIABLE.

A Lubricator sent on 30 days' trial to responsible parties.

" I would not take Jive tiTnes the cost of my lubricator if I could

J not get ajwilier" is tli^ statement often ViAide hy users.

Liberal discount to tlie trade. Send for Circular and Price
List.

DETROIT LUBRICATOR CO.
Office. I 1 Rowland Street, DETROIT, MICH.

POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS OF

^team and ||ydraulic (Ijachinery.

Complete Steam Plants for Electric

Light and Power.

Western Agents for Armington & Sims' Engines, Steel Tubular
Boilers, Jarvis* Patent Furnace, National Rocking and Sheftield Grates,
Lowe Feed Water Heater, Bial<e Pumps, Korting Injector, Jenkins' Bros.
Valves, Etc. Also, Brick and Pipe Work, and Belting.

SEND FOR LATEST CATALOGUE.

707 and 709 MARKET STREET, ST. LOUIS.
BRANCH, 521 DELAWARE ST., KANSAS CITY.

|^ol/T)^5, Bootl^ 9 j^ayde95,

25 PARK PLACE, NEW YORK.
-ilANUFACTUEEHS OF—

Bare and Insulated Hire,
Underwriters' Copper Electric Light Line Wire, handsomely finished,

highest conductivity. Copper Magnet Wire, Flexible Silk and
Worsted Cords, for Incandescent Lighting. Lead Covered
Copper Wire, for inside use. Round and Flat Copper

Bars, for station work. Insulated Iron Pressure
Wire, Patented Barbed Copper Lighting

Protector Wire.

-SOLE AGENTS FOR-

The Forest City Cerbon (Qnfg. Co.> Cleveland, Qhio.

Western Agency, 185 & 187 Dearborn St., Chicago.

Qe9eua l\|09-/T\a^9eti(; U/atel; Co.

(i:jiiv[xa?£:z>.)

Containing Paillard's

Patent Non-Magnetic

Compensation Balance

and Hair Spring, which

are absolutely exempt

from magnetism and will

not rust or corrode.

fiS\ your Jeu/eler

for tl?e/T\.

Every watch is a fine

timekeeper and accurate-

ly adjusted to tempera-

ture. As these non-mag-

netic qualities are in the

WORKS, they require no

shield or other protection.

§ei>d for Qatalo$iJ<^. I

ITY & ITS Broa.cii5ra.y, Ue^Kr Yorlr.
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wTLE MAIHER ELEGIEIC COMPANY
MANCHESTER, CQNN.

H.G.CHENEY, Pres. ROBERT CHENEY, Vice-Pres. P. H. WOODWARD, Sec. and Treas. N. T. PULSIFER, Gen'l Mang'r
R. H. MATHER, WM. A. ANTHONY, Consulting Electricians.

New York Office, 35 Broadway. Chicago Office, 38 LaSalle St. Boston Office, 143 Federal St. Cincinnati Office, Carlisle Building.

iiiiiiiNiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiB^ iiiiniiiiiiiiiiiiiiiiiiiiiiimiii

illllllliillllllllllllllliiiai:; ; j;,::, ,:;
:„:::„•: '.:.:.

INSTRUMENTS OF PRECISION.
We make instruments for Electrical Measuremenis, adjusted to any degree of per-

cision required for any purpose. Resistance boxes are made "with any required series

of resistances, with and without proportional coils for bridge. All resistances are
adjusted to legal ohms by standards tested at the Cavendish Laboratory and certified

by the British Association Committee.

IN RESISTANCE BOXES
required for physical research, all the coils will be made from one piece of wire,
to insure a uniform temperature coeiflcient. Galvanometers are made of high and
low resistance, aperiodic and astatic, or not, as required. Tangent Galvanometers of
any capacity will be made to order. Ammeters, Voltmeters and Resistance Coils will
be calibrated, and constants furnished.

The Mather System for Incandescent Lighting.
The Dynamos of this system are equal to any in efficiency. The

lamps are adapted to a higher potential than those of any other system,

have no superior in life or efficiency, and

DO NOT BLACKEN IN USE.
Our Dynamo is very simple in construction, runs without spark at the

commutators and can be operated by any one accustomed to the care of

engines or machinery. The system has no equal for mills, machine shops,

or other places requiring isolated plants. We shall be pleased to furnish

estimates for coinplete installations, with or without motive power, and
will send one of our experts to examine the premises, if necessary.

ISIOXORS.
We furnish motors from one-half horse power upwards, for constant

potential circuits, perfectly self-regulating without special regulating

mechanism. Motors are also furnished for constant current circuits.

We Ftii-siisli Lamps of 10 Candle Power each, for Potentials from 50 to 110 Volts, jor use with any Machine,

CHICAGO OFFICE, 38 LA SALLE STUEET.

35 Broadway, New York City.
Selling Agents of the MA.TB.BR MLECTBIC COMPANY for the States of Neiv York, New Jersey and Pennsylvania.
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We have a considerable quantity of KERITE WIRE size No. 13 B.

& S. Gauge, 6-32^^ insulation, which has been in use, but is prac-

tically as good as new.

We will send a sample of this wire and quote a very low price to

any one who inquires.

Western Electric Company
CHICAGO-NEW YORK—ANTWERP-LONDON.

The Eddy Electric Manufacturing Co.

:/^utomal:ie ^leetrie /r\otor5
In all sizes from Yz H. P. upwards. The efficiency of tliese IVIotors is ombv 92 per cent. They require no rheostat, are perfect

in regulation, simple in construction, and thoroughly and substantially built. Also manufacturers of

THE MATHER DYNAMO ELECTRIC MACHINE,,
FOR ELECTRO-PLATING, ELECTROTYPING, COPPER REFINING, ETC.

These Machines cannot reverse, use no water, do not spark, and are noiseless. Satisfaction Guaranteed.

The Eddy Electric Manufacturing Co., Hartford, Conn.

MANUFACTURERS OF L.«1 # I I f I I ^ I*' K" \j^l^ I*' f I 1 I 1 I I I V (MATHER PATENTS.)

^LECTRIC i- JylGHTING.
(WOOD'S PATENTS), Owned and ManuTactured by the

ylmertcan Electric Manufacturing Company^
18 CORTLANDT STREET, NEW YORK.

For simplicity of construction, steadiness and purity of light, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning,

Xlie JLJMERICiLlSr IDYIIiLII^O HiLS ISTO EQUAL.
. INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits of

the AMERICAN SYSTEM, are requested to write to any of our customers. ]i

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

Ahebicam Electbic Hamufactubihg Co.,

18 Cortlandt Street, NEW YORK.
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Chloride of Silver Medical Batteries.

We show on this and the succeeding page a num-
ber of illustrations of the Barrett chloride of sil-

ver medical batteries and their parts, the inven-

tions of John A. Barrett of the Elektron Manu-
facturing company of New York.

The basis of the batteries is the chloride of

silver cell, upon which six years of experimental

labor have been expended, with the idea in con-

stant view of ascertaining the various causes of

failure which had destroyed the usefulness of

the chloride of silver element, and one by one
removing the difficulties in the way of its use.

Commencmg with the use of this cell, for a

portable galvanic battery, Mr. Barrett has

adapted it to all the requirements of Faradic

coil work, and has designed and introduced a

series of chloride of silver Faradic instruments

which it is claimed are absolutely perfect and in

advance of any apparatus ever offered to physi-

no free fluid and no possibility of leakage. The
renewal of the battery when it has completed its

term of service is accomplished by an exchange
of the old inside for a new, thus supplying the

user with a complete new battery, as far as the

essential parts are concerned, at each replenish-

ing. This battery, as prepared for physicians, is

the same as that now employed as the standard

test battery by the leading electricians in this

country.

The strength of the current is constant. The
battery is not weakened by work. The power
to furnish the required quantity of electricity is

stored in the stable and insoluble compound,
chloride of silver, and as long as the smallest

portion of this remains upon the silver plate, the

chemical relations of the elements remain un-

changed, and the electromotive force of the

battery is undiminished. The battery does not

waste when not used, as the zinc and silver ele-

ments remain, intact as long as the battery stands

Tig. I. Fig. 3. Fig. 4.

-A<^-d

Fig. 2.

cians. The claimed superiority of these batter-

ies consists in the great advantages of the chlo-

ride of silver dry cell by which the coils are

operated, the scientific and mechanical perfec-

tion of the details of the coils, the simplicity and
accessibility of the parts of the apparatus and
the high grade of workmanship with which the

whole is constructed.

The batteries consist of two principal parts:

The battery box or outside case, with pole

changer, cords and electrodes, and the inside

case, which incloses and contains in a solid pack
the cells of which the battery is made up. The
inside case is, in fact, the essential portion of

the battery, with connections and studs complete,

and can be readily removed from or returned to

its place in the battery box. In the form in

which this inside case is made, it is immaterial

which side up it is stored or carried, as there is

Fig. 5.

on open circuit. The connections of the battery

are entirely free from corrosion. The silver

wires which are attached directly to the zinc and

silver plates in the cells, are passed up through

the caps and plate, and fastened down under nuts

which screw upon the connecting studs. There

are no connections underneath the plates. The

nuts and ends of the silver wires are on the top

of the plate, easy of access, and entirely removed

from moisture or corrosion. The battery is

portable in every respect. A fifty-cell battery

measures 6x7x10 inches, and weighs, with

electrodes, 11 pounds. To use the battery it is

necessary only to open the cover, connect the

electrodes, and select the number of cells desired.

A current reversing switch is provided in the

cover of the box. A tray of electrodes is a part

of each complete battery. The elements are

permanently in the cells, and do not require to

be raised and lowered as in acid batteries. No
part of the cell needs to be changed during the

life of the metallic elements, that is, for two years or

more of regular medical work. There is no gas or

odor about the battery either when in use or idle.

The zincs do not require amalgamation.
Fig. I. represents a complete fifty-cell battery

in its box, with pole changer. The battery box
is of selected mahogany, with piano finish and .

unbreakable joints. The pole changer is one
designed especially for this battery, and is very

sim.ple and serviceable. The selecting plugs

which fit the battery studs are attached to the

pole changer by flexible conducting cords.

Fig. 2 shows the inside case removed from
the box. The top of this case through which
the studs and wires pass is of black rubber ; the

sides and bottom of the case are of ebbnized

wood. This case slips readily into the box, and
can be as readily removed. When the inside

case is in place, a numbered and polished black

rubber top plate is laid over it, covering the nuts

and washers and the lifting buttons of the case,

and exposing only the connecting studs.

Fig. 3 shows the water rheostat which accom-

panies every battery, and Fig. 4 represents the

method of attaching it to the pole changer for

use. The cap of the rheostat is to be unscrewed.

The cylinder should then be filled with water, and

the cap replaced. The thimble in the bottom of

rheostat should be slipped over either post of the

pole changer and one conducting cord attached

to the upper end of the plunger rod. The oth-

er cord should be attached as usual to the other

pole changer post. The plunger rod of the rhe-

ostat should be drawn up to its highest limit, and

the sponges applied to the patient, a proper

number of cells being selected, and the pole

changer handle turned as desired to right or left.

The plunger rod should then be carefully and
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gradually pushed down, until the desired
_

strength of current is found to be passing. The
rheostat should be emptied after using.

Fig. 5 shows the tray of electrodes which

accompanies every complete battery. This tray is

of ebonized wood, and contains the regular out-

fit of cords and electrodes, and rheostat. When
the battery is to be closed, the place for the tray

is on the top of the connecting studs, so that the

box cover shuts down over it.

Fig 6 is a complete fifty-cell battery box
closed, showing strap for carrying the battery.

This strap is attached to the body of the box and
not to the cover.

Two other regular sizes of the complete bat-

tery contain 32 and 24 cells respectively. The.se

are placed in the same box as the 50-cell battery,

for the reason that smaller boxes do not hold

conveniently the pole changer and electrodes.

A second style and grade of battery from the

same cells is put up in numbers from 25 cells

down. These are placed in black walnut boxes

with small compartments for sponges and cords,

and without pole changer.

Fig. 7 is an illustration of a i6-cell battery of

this description. This style of battery is de-

signed especially for private use.

Fig. S is an illustration of a combined 50-cell

galvanic battery complete, with a powerful Faradic

coil in the same box. One type of this cell fitted to

work the coil in the combination set is shown in

Fig. 9. This cell is a compact solid block with-

out fluid, and always ready for action.

The dimensions of the single cell for the com-
bination battery are 6x3x1 inch. It will run

the coil steadily and without attention for a

Fig. 12 shows one of the cells of this battery.

It is solid and dry. It slips into place between
spring clips on the base of the coil, and is always

ready for action on the turning of a switch.

Figures 13 and 14 show the Barrett elektron sil-

ver ceil put up in a shape for miscellaneous

work where such cell is desirable. These cells

are solid and dry. They are furnished for the

present to order only, of a capacity as required

up to 6 watt-hours. These cells are in use for

electric bells, working models, induction coils

and telephones, and for miscellaneous electro-

magnetic work.

An Electrical Type-SettIng Machine.

The Minneapolis, Minn., Electro-Matrix com-
pany, with a capital stock of §1,000,000 has been
incorporated. The company control a machine
designed by A. S. Capehart, S. G. Goodson and
C. L. Redfield for setting type, or rather for mak-
ing a matrix from which casts can be taken.

The letters are punched into a strip of cardboard
the width of a column, from which a stereotype

is made in exactly the same manner as stereotypes

are now made from pasteboard matrices. The
work of punching the dies in, of feeding in the

cardboard, and of preparing it for the next
stroke is all done by electricity. The operator
simply has to push the die plate to the right place,

and strike the key. Mr. Redfield thinks the in-

vention will create as much of a revolution in

printing as Gutenberg did. He points out that

the application of electricity to the work opens
up a field the wideness and novelty of which
makes it difficult of comprehension. For instanc

Waldumer Electric Brake Tests.

In No. 15 of the Western Electkician,
note was made of tests of the Waldumer elec-

tro-magnetic brake on the Cincinnati, Washington
& Baltimore railway near Cincinnati, September
27th and 28th, 1887. These tests were made
under the supervision of Lewis M. Hosea, by
direction of W. S. Cappeller, commissioner of

railroads for the state of Ohio, and the report

of Mr. Hosea has but recently been made.
From that official report the appended is taken:

The mechanism of the Waldumer brake sys-

tem is as follows: A series wound dynamo in-

cased with and driven by a direct coupled three-

cylinder engine supplied with .steam from the

locomotive boiler, is placed upon the running-

board of the locomotive. Fig. i, and constitutes

the entire generating outfit of the "straight brake"
system. The combined engine and dynamo occupy
a floor space, about sixteen by twenty-eight inches,

fourteen inches high. The dynamo has a twelve

inch Gramme ring, five inches face, with a field

resistance of .66 ohm., and an armature resist-

ance of .7 ohm, and is speeded to a max-
imum of 1,000 revolutions per minute.

A hand switch with graduated resistances is

provided, by which the engineer controls the

current to the brakes. A half-throw of the

lever gives sufficient current to take up all the

slack in brake-chains and shoes, and a full throw
gives full ordinary braking power, which is

increased as necessary by a graduating throttle

valve by giving the dynamo-engine more steam.

The strength of current is in proportion to the

speed of the dynamo, and this, of course, to

Fig. 13 Fig. 14.

great length of time, and can be slipped out and
exchanged for a new cell when exhausted.

Fig. 10 shows the coil removed from its place
in the battery box, and the elektron silver cell in

position for service. The cell remains in posi-

tion during its long life. No changing or
cleaning or placing of zincs is required- The
coil is simple in construction and gives a smooth
and powerful current instantly upon the moving
of a switch lever.

Fig. II represents a physicians Faradic bat-

tery. This battery contains two of the Barrett
elektron silver cells, which may be used singly or
in combination. The primary coil is attached
rigidly by a supporting bracket to the base upon
which the cells rest. This base is so fitted to

the box that it is firmly secured in place by a
single screw, and by turning back this screw,

-may be removed and inspected in every detail.

The buzzer and automatic switch are specially

designed for smoothness, simplicity and perfec-

tion of operation. Two distinct secondaries are
provided ; one of very fine wire, giving high
potential, the other of heavy wire, giving a
large quantity. Either of these may be used at

will, and supply the means for making important
distinction in induced effects. The regulation of

the current is by the well-known Dubois-Ray-
mond plan of sliding the secondary over, the
fixed primary coil. The box is of mahogany
with panelled faces and high finish. The
dimensions are lo.x 7x2^4 inches.

he says there is nothing to hinder a press agent
in Chicago from sitting down to his machine and
simultaneously making matrices on similar ma-
chines in Minneapolis and St. Paul, Milwaukee,
Kansas City, and Omaha. One man operating
the electro-matrix machine will supplant at least

five men setting type.

The Florida Electrical Society.

The Florida Electrical society has been organ-
ized at Jacksonville, Fla., with the following offi-

cers : B. F. Dillon, president ; L. E. Spencer,
first vice-president ; W. R. Davis, second vice-

president ; G. W. Davis, of Palatka, third vice-

president
; J. S. Arnold, of Sanford, fourth vice-

president ; E. B. King, secretary ; D. J. Crow-
ley, treasurer ; R. B. Rood, librarian. The
objects of the society are the advancement of
electrical knowledge among its merribers, the
establishment of a library, a reading room and a
laboratory, and the holding of periodical meet-
ings, at which the reading of scientific papers
and their discussions are to be the leading fea-

tures. With energetic Superintendent Dillon
at the head, the society should take a prominent
stand.

It is said that the longest tunnel in the world,
commenced in 1782 and finished in 1878, drains
the Schemnitz mines in Hungary. It is 10.27
miles in length.

Fig. II.

the steam power supplied to the driving engine.

The brake-setting apparatus. Fig. 2, under

each car, consists substantially of an iron spool

wound as a magnet, and incased in a loose

drum carrying a sprocket wheel having a chain

belt connection with a winding shaft upon which

the brake-chain is wound. Upon energizing the

magnet, the attraction of the spool-flanges is

exerted upon iron bars held loosely between and

by the heads of the enclosing drum. By the fric-

tion thus produced, the drum is rotated with

the magnet, the latter being in constant rotation

from the car axle by chain and sprocket wheel

connection. Except when the magnet is ener-

gized, the drum and brake-chain shaft remain

inert, and upon discharging the magnet the

slack of the chain immediately restores the

drum to its.original position.

The electric conducting S3'Stem is over a sin-

gle conductor—the generator being grounded

at the driving wheels of the locomotive, and the

brake magnets being connected with the con-

ducting main, in multiple arc, and grounded

at the car wheel pedestals. The main conduct-

ing system, when proper conducting wires are

not provided, is over the truss rod of the car

inter-connected by flexible, short conductors

incased in rubber hose, Fig. 3. These are at-

tached by screw clamping heads to the ends of

contiguous truss-rods and coupled by inter-

changeable coupling heads, somewhat similar

to those of the air brake.
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The automatic apparatus consists of a dynamo
generator, similar to that upon the engine,

located in the caboose, and driven by a chain

and sprocket wheel connection from one of the

car axles. While the engineer's circuit is in use,

a relay in the main circuit is energized and the

auxiliary' dvnamo remains cut out. Any break

fallen continuously the preceding day, par-
tially subsided, leaving the rails somewhat dry.

First Emergency Test.—The passengers
having disembarked at Norwood, a white and
a red guidon were planted at the side of the
track, 330 feet apart (i-i 6 mile), observers posted
to note speed, distance and other details, and the

Fig. I.

or failure of the pr'mary circuit, however, such

as parting of the train, at once closes the auxil-

iary circuit on tne main conductor and a ground
at the caboose wheels and sends a current to

all the brakes of the train as far as the con-

ductor extends. Thus in case of attain parting,

the forward portion remains under control of

the engineer, while the rear portion is automat-
ically controlled by the auxiliary dynamo.
The train provided for the trial was an accom-

modation, on which the Waldumer brake is in

regular daily service, consisting of an engine
weighing 35 tons, one baggage and three pas-

senger coaches. To these were added the

train backed to and beyond the summit of the

grade about three-fourths of a mile. The engi-

neer was instructed to run down at utmost speed,

shut off steam at the white guidon and apply
brakes at the red guidon. Results were as fol-

lows : Speed at guidons, 45 miles per hour

;

dead stop in ^;^ seconds ; distance run from red

guidon, 1,200 feet (to engine pilot) ; release, in-

stantaneous. The character of the retardation,

as felt upon the engine, was perfectly steady and
uniform. Down to a speed of about 8 miles per
hour the retardation was strong, but gradually

lessened as the train slowed down so that the

actual stop was scarcely perceptible. Sliding of

steam was shut off, and the pin, coupling the
engine tender and baggage car, was drawn, and
at the red guidon engine broke awa)', severing the

electric coupling by its jerk and leaving the train

to run down with full momentum. Result :

Speed at guidon, 47 miles per hour ; brakes be-

gan to hold immediately after break-away; dead
stop, 36 seconds from break-away ; distance,

1,400 feet ; character of stop, steady and uniform,
without shock. Down to about a speed of 6

miles per hour the retard.ition was strong, but
the "drifting" of the train continued slightly

longer than before, which was ascertained to be
due to the straightening of the S link in the ca-

boose brake-chain, which relieved the brakes of

that car at slow speed.

Speed Graduation Test.—The train, having
backed to the station, was started down the

grade at full speed up to 30 miles per hour, when
steam was shut off, brakes applied, speed was
reduced to 15 miles per hour, and maintained at

the latter rate to the bottom of the grade, by
brakes, against the momentum due to gravity.

There was absolutely no shock, surging or

"bunching" of cars, and the link and pin coup-
lings of the flat car and caboose scarcely changed
positions during the entire run.

The same train and apparatus were employed
the second day and the tests of the -preceding

day were repeated but without duplication.

Emergencv Stop.—Speed, 49 miles per hour;

dead stop in 31 seconds; distance run with

brakes applied, 974 feet ; character of retardation

uniform and without shock.

Break-away Stop.—Speed 50 miles per hour;

dead stop in 22 seconds from break away; dis-

tance run with breaks 870 feet ; retardation

gradual and without shock.

Speed Graduation Test.—Sp;ed 30 miles

per hour, reduced to 15 and maintained with

perfect uniformity to bottom of grade, without

shock.

Foreign Car Test.— .\s before, freight cars

were switched in and electric connections

Fig. 2.

private car of General-manager Stewart, one

fiat (gondola) car, and one ordinary freight

caboose, these also equipped with the brake,

^making in all seven cars besides the engine and
tank, of a total length of about four hundred
feet. The brakes and break rigging throughout

were the ordinary mechanism in daily use, pro-

vided with common hand wheels, and belong
to the railroad company. The Waldumer com-
pany had simply added to these its winding

drums, generators and electrical connections.

The train was, in fact, equipped with three

brake systems, each independent of the other,

and capable of operation without interference.

The Waldumer system, the air brake and the

hand brake.

The train was run to Norwood, about ten

miles from Cincinnati, where the tests were to

be made under various emergency conditions,

and upon the Norwood grade—a continuous

grade of fifty feet per mile, two miles long.

On the first day the rails were "greasy wet" as

termed by trainmen, and no sand was used at

any time. On the second day the rain that had

the two gondola wheels was observed in this test,

due to the flat wheels reported before starting
;

otherwise there was no sliding of wheels, at any

time throughout the test.

Second Emergency Test.—Tiie foregoing

test was repeated, under precisely the same con-

ditions, with results as follows : Speed at guid-

ons, 47 miles per hour ; dead stop in 32 seconds
;

Fig. 3.

made by the flexible couplings attached to ends

of truss rods. In some cases the projection of

the rods beyond the holding nuts was so slight

as to expose but two or three bolt threads to the

engagement of the coupling device. It was as-

certained, before proceeding further, that the

brake lever fulcrum of the gondola had pulled

off, owing to structural weakness of the ordinary

No of

Test.

-peed in

miles ^er
hour.

45

47
47
45

49
50

Kind of Stop.

Emergency.

Breakaway.

Emergency.
Breakaway.

Grade in feet

per mile.

50
50
50
50
50
50

Time in

econds.

33
32

36

35
31

D jtanc ruri

in fetl. from
application of

b akes.

1200
1100
140a
1300

974
870

Condiiion
of Rail

Dry.

Chaiacter of Retardation.

Easy. Uniform.
Steady. No Shock.

Quick down to Drifting. No Shock.
Same.
Easy Stop. No Shock.

Same.

distance run, about i,ioofeet ; character of stop,

steady and uniform, without shock
;
release in-

stantaneous.

First Break-away Test.—The train was

again backed beyond the summit of the grade

and run down at full speed. At the white guidon

brake rigging, thus rendering the brakes of this

car useless. In consequence, a very slight surge

was experienced in the general manager's car

which was just ahead of the gondola.

The foregoing table summarizes the results of

the stop tests.

:l.
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Magnetism in Watches, and its Control.'

By C. K. Giles.

In considering the effects of magnetism on tlie

time-keeping qualities of the watch, we must first

ascertain the parts affected, and locate the

points of attack, and then investigate by experi-

ments and otherwise the modus operandi of the

cause of this trouble, and its sources. The es-

capement, or vibrating, or moving parts, such as

the balance wheel, balance spring, lever, scape-

wheel, roller table, etc., are the vital points at-

t.icked by magnetism. These are made of steel,

anj as they vibrate in a nngnetic atmosphere,

they are crossing lines of force and their free

movements are interfered with, necessarily, ac-

cording to the strength of these lines of force.

The adjustment of the escapement of the watch

which is made for a reliable timekeeper must be

very fine and delicate to meet the requirements,

consequentlyvery susceptible to any and all in-

fluences; for instance, the balance wheel of an

ordinary watch must vibrate five times per sec-

ond, and 432.000— or nearly one-half million—
times per day, and these vibrations are primarily

depending on the balance wheel itself; 2ndly,

the balance spring; 3rdly, the roller and table in

connection with the lever fork; 4thly, the lever

and pallets in connection with the scape wheel,

and so on through the train down to the motor

force—the mainspring. Any influence brought

to bear upon the balance wheel, or escapement,

to change its vibrations i-ioo part, makes a dif-

ference of about 15 minutes per day; 1-90,000

part makes a difference of about i second per

day; as the average linear space travelled over

by the circumference of the balance wheel of the

average watch in its vibrations is ^ of an inch,

t lenthe measurement of the difference in vibra-

t on which will cause the change of time of i

second per day, would amount to 1-120,000 part

of an inch; as 1-40,000 of an inch is about the

highest power of the microscope, it will be seen

that a very small change in each vibration makes
a large difference in time. The influences oper-

ating to produce this variation in time may
be e.'iceedingly small, therefore in searching for

them we must magnify them just as the microscope

is used to discover the microbes or baccilli, or

germs of human disease. As an instance which
may be readily understood of how the defect in

a watch can be magnified and made apparent,

I will state that it has been found that the light,

delicate hairspring of a watch affects the rate by
its weight, therefore its weight must be taken in-

to account in the adjustment. To discover the

ratio of weight and error, they have made a hair-

spring ten times the usual weight required, and
by testing this, have been enabled to arrive at the

ratio of error very closely. Operating on this

principle, we must go to the very foundation or

seat of magnetic force within the watch^as the

effects of magnetism have a cause in the watch,

as well as outside the watch^and magnify the

molecular action and lines of force or influence

to such an extent that we can see and estimate

the aggregate effect. This condition called

magnetism exists everywhere— it is the primary
law, the ultimate fact—it is " inter-etheric and
cosmic," and e.xists throughout matter and
space— it is the dual force of nature at rest, the

normal condition of the molecules of all matter

is one of dual polarity, generally called positive

and negative. Magnetism, as it exists in matter,

is only a condition, and the directive force of this

condition in the molecules of matter, or atmo-
sphere, or ether, is polarity, and this polarity

creates, or is itself, the line of force; the inten-

sity of this polarity is the strength of these lines

of force, and the inter-etheric nature of this

force extends it through more solid matter as

well as atmosphere. The molecule is the resting-

place of this dual electro-magnetic force; every

molecule of the atmosphere is divided into its

own individual polarity, and arranges itself ac-

cording to its neighbor; the mass of molecular

atoms will arrange its polarity according to the

existing conditions. The earth is the great

primary magnet, and gives us the normal condi-

tions of polarity existing in matter; any disturb-

ance of this normal condition of polarity is where
we get the phenomena of magnetic and electric

effect. Scientists at present generally agree upon

1 Read before the Chicago Electric Club, December 5, 18S7.

the molecular, or " atomic theory," and the latest

estimate we have seen is that a cubic inch of at-

mosphere contains from 60,000,000 to 100,000,-

000 molecules; the same size mass of silver or

brass is estimated to contain about one-half this

number, and so on. This electric or magnetic

force exists in dual form, positive and negative,

and must be exactly balanced; any disturbance

of this dual conditioii. results in some form of

phenomena. The permanent displacement or

annihilation of this dual condition of electricity

or magnetism would be equal to creating a

vacuum in the atmosphere—neither one nor the

will create a magnetic condition, equal in inten-

sity to its own, in the molecules of atmosphere
or other matter which impinge on its surface. It

would appear then that the strength of magnet-
ism, or of magnetic attraction, is the inertia of the
molecule; when this is overcome, the polarities

change, but not until then.

Electricity and heat are the most potent de-

magnetizers, or changers of polarities. Elec-

tricity acts as a demagnetizer simply by undoing
the work it has done before, by revert ing the polar

condition it has caused; heat acts by expanding,
and thus reducing the compactness of the mole-

/ i: ; 1 \^
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other can be fully accomplished. All the moving
electric currents and magnetic conditions are

looking for "satisfaction "—seeking their equili-

brium, as water seeks its level; if the equilibrium

is not found in the atmosphere, or matter above
the earth, it is sure to be found in the earth; the

earth is the great "clearing-house" of the disturb-

ed equilibrium of this dual force. Our globe
represents the aggregate polarities of all the

molecules composing it, and, as a mass, it must
be in a condition of equilibrium, or state of sat-

isfied polarity; the movement of electric currents

and magnetic conditions about the earth are but
the means of the disturbed dual polar force to

keep up the equilibrium of the whole. Electric-

ity is the primary cause of the condition called

magnetism. A bar of steel whose molecules
have been put in a condition of intense polarity

by an electric current becomes a magnet. In a

piece of tempered steel these molecules are so
compact that they are not free to move, and can
not arrange themselves satisfactorily with the
normal atmospheric polarity, therefore it may be-
come what is called a permanent magnet, and

cules, allows them to resume their normal con-

dition of polarity. Our globe represents the

aggregation of nature's great dual forces in a

state of equilibrium; it is the original magnet,

and all the atmosphere, and metals, and matter

on its surface, are polarized in harmony with it

—in fact, to consider it more comprehensively

and scientifically, our earth is but a cosmic mole-

cule, moving in a cosmic medium through cos-

mic space, and all matter we know of are but

atoms going to make up this cosmic molecule,

therefore are of the same polar conditions as the

earth.

We show here [referring to drawing] a sketch

of this molecule—the earth; we know something
of its physical laws and polar conditions, as

taught by scientists, philosophers, astronomers

and navigators. Here we have our dual polarity,

north and south, and theoretical equator, where

the two forces meet and equalize. As a mass, it

is a complete molecule—its dual force is in equi-

librium—at rest. In a very distorted way we
attempt to show the condition'of the atmosphere
which surrounds the earth— if we can imagine a

molecule of air magnified to the size of one of

these little circles; all the molecules of air are

polarized in accordance with the earth, that is,

the dual polarities arrange themselves in equi-

librium with mother earth, and the mass of at-

mospheric molecules surrounding the earth—as

shown in the dotted circle representing the mole-

cules of air or lines of force. 'I'ake any line of

these molecules, extending (horizontally as re-

gards the earth) from the pole to the equator,

and they will have the same degree or condition

of polarity, and any matter—a piece of iron, if

you please—lying in the same horizontal plane

will receive the same polarity; but if it is held

perpendicularly, so as to cross a measurable'

space or number of these atmospheric molecules,

then the mass of the molecules in the iron will

arrange themselves just the same as a single

molecule of air; the lower half will be of the

same polarity as this half of our globe molecule

on which we stand, and the upper half will be of

the opposite polarity; with a little exercise of

the imagination this will make visible to you the

cause of the phenomena of the changing polarity

of a piece of iron as we change its position as

regards the earth—the jarring of the iron simply

assists in overcoming the inertia of its molecules,

so that they more completely fall into the direct-

ive force. This also shows the lines of force in

which all moving matter on the face of the earth

is subjected—our watches included. This atmo-

spheric line of force is utilized by Edison in

train telegraphy, and again these^ invisible lines

cause practical electricians the serious trouble

which they'call induction. Every piece of metal
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movingin this atmosphere must induce an electric

current by crossing these lines of polarity, or

lines of force. Every piece of iron or steel

creates around itself a magnetic field or circle of

force, induced by the magnetic conditions of its

molecules. Ever;- molecule of iron is but a

small electro-magnet, and the aggregation of these

is the bar magnet; this can be made more or

less intense by manipulating it with more or less

of electricity. This halo of force will be
made by floating a piece of steel—a watch
balance wheel, for instance—on a glass of water;

take a piece of iron, a railroad spike, if you
please, and lay it across the glass just

over the balance wheel, and you will see the bal-

ance wheel move out from under the spike until

it reaches a segment of the circle of this polar

influence around the spike. This force seems to

be in proportion to the bulk of the metal meas-
ured perpendicularly as regards the earth; if the

spike is held perpendicularly, and the end pre-

sented to the balance wheel, it will be seen that this

halo of force reaches much farther, and the bal-

ance wheel will be vibrated when at a much greater

distance; by holding it a little nearer the balance
wheel can be vibrated quite rapidly, showing that

the lines of force are quite tangible. It will not
make any difference which end of the spike is

presented, as the polar conditions in the mole-

cules of the spike are caused by the earth's force,

and changed with every change of position as

regards the earth. The same phenomena can
be obtained with any piece of iron—an ordinary

iron key, such as is usually carried in the pocket,

will move the balance wheel floating on the water

or cause it to vibrate when the end of the key is

brought in close proximity to it. This experi-

ment shows plainly that a watch may be affected

by coming in the neighborhood of magnetic
metals, such as will be found in any machine
shop, or on a railroad, or by the metals carried

in the pocket.

It is evident from the foregoing, that all the

metals of which the watch is composed, are sub-

ject to the universal magnetic and electric influ-

ences, therefore, the magnetic condition within

the watch must be cared for quite as carefully as

the magnetic force outside of the watch, in fa;t,

the conditions within the watch are the most im-

portant. The normal condition of all steel in

the watch is one of polarity or magnetism.
Sometimes this is quite intense, and sometimes
merely normal; but every vibration or move-
ment of the watch is across lines of force, and

tricity. The pieces of steel or parts to be
demagnetized, are subjected to a rapid reversal
of the electric current which changes the
polarity, and at the same time, we slowly re-

move the article from the influence caused by
the electric current. In this process the mag-
netic condition is discharged and recharged at

ever}' reversal of the current and^ by the slow
removal of the article, we make each succeed-
ing charge a little less than the preceding, and
so on until the last charge is a minimum one,
and the steel is reduced to its normal condition

;

it can not be entirely free ; its molecules will

still be in the state of polar intensity left by
the last reversing charge. In this demagnetiz-
ing process, we arrive at what appears to be
an interesting fact : The demagnetization is

accomplished by displacing one part of this

dual force, and replacing it with another, and

Fig. 4.

this displaced force moves out and seeks its

equilibrium in its surrounding polarities ; the

molecules of the atmosphere which go to form
the lines of force must be formed of the same
dual forces as the molecules of steel, and sub-

ject to the same law—the line of force is but

an elongated atmospheric magnet,—therefore as

we change the polarity of the atmospheric mole-

cule, the same as we do that of the steel, we
displace one part of the dual force which

makes this polarity and replace it with the

stronger force which is causing the change.

The displaced force must move on, and seeks

its equilibrium by the nearest available con-

ductor, a force is set in motion, an electric cur-

rent created, and its source is in the molecule.

But this universal force which exists in the

Fig. 3.

the rate of the watch will depend upon the con-

ditions of this force; therefore, nmgnetisin is the

governor of the rate of the watch—every thing

else being equal. If the mechanism is perfect,

then the rate of the watch will be just what this

subtle magnetic force allows it to be. When a

watch has more than the normal amount of mag-
netism it should be demagnetized.

In demagnetizing a watch, we resort to the

same force which magnetized it—that is elec-

metals of the watch, this magnetic influence

is not an unmitigated evil, but on the contrary

is a decided advantage, when under proper

control ; like most of nature's forces—utilized,

they are of immense benefit, while their at-

tempted annihilation is equally detrimental.

We can accomplish this control by utilizing the

same natural law which causes the trouble, or

use the same dual electro-magnetic force to

protect the watch. This is accomplished by

surrounding the watch movements with a cir-

cle or shield, or highly magnetic metal, which
will secure the lines of force existing in any
charged atmosphere, and hold them in a com-
plete circle, or closed magnetic circuit where
all of the enclosed space will be neutral, or

in a state of satisfied polarity.

Exactly how this process is accomplished is

made visible by a drawing, made from photo-

graphs of the experiments. This sketch repre-

sents the bar magnet, with a cardboard over
it, and some soft iron filings scattered over the

cardboard ; by jarring the card board sufficiently

to overcome the inertia of the weight of the

iron filings, they will fall into lines of force

which exist in the surrounding atmosphere.
These are seen to be quite intense on the ends,

but they find their equilibrium at the meeting
point in the center of the bar where there is

a theoretical equator or neutral line. Now if

this bar magnet is bent into horse shoe shape,

and using the same cardboard and filings, we
have what is seen in the next drawing ; the equa-
tor or neutral line is extended from the center of

the curve up between the poles and through the

lines of force at their meeting point, from A
to B ; a neutral condition is shown in the filings

at A where the dual forces of the two poles

meet and neutralize one another. Then again,

if we form this horse shoe magnet into a com-
plete circle, this same force which is shown
to be intense at its poles, will be extended
around the outer edge of the circle because

they lack any satisfying condition of polarity,

except what is found in the atmosphere, while

the neutral condition, which is seen in the horse-

shoe magnet at A, and in the bar magnet at

its equator, will be extended within the space

enclosed in this circle, because the force from
any point in the circle will be met by an equal

force from another point— just as the dual

forces in the horseshoe magnet meet and are

neutralized at A.
T|-,e dual force within this closed magnetic

circuit is resting in a state of satisfied polarity.

This is shown in Fig. r, which represents a

shield cup, or box of highly magnetic metal,

placed on one pole of the horse-shoe magnet,
with its back in direct contact with the magnet

;

the iron filings adhere to the edges and on the

outside surface with quite intense polarity, while

the filings thrown in the box are perfectly free,

and will fall out when the cup is reversed.

Fig. 2 represents the same cup with its edge,

or one side, placed on one pole of the magnet,
and held perpendicularly, and the iron filings

applied as above. They cling with an equal

degree of polarity all around the edge, but are

free inside, as in Fig. i, showing that the lines

of force within this magic circle are not upset

or distorted by applying the magnetic force to

one side only.

This magic circle is again shown in another

form. Fig. 3, which represents the cup, or box of

shield metal, placed between two horse shoe

magnets with cardboard and iron filings over it;

the direction of the iron dust showing the lines

of force, or the condition of the atmosphere sur-

rounding the magnets, (the circles represent

greatly magnified molecules of air or lines

of force,) and the neutral space within the

shield cup. A little to one side, but within

the lines of force, are placed a compass needle,

a watch balance wheel, floating on a glass of

water, and a watch movement. The compass
needle and balance wheel fall directly into the

lines of force and remain stationary, but it will

be seen that the balance wheel of the watch
movement must be cutting these lines of force

at every vibration, which must be a retarding

power, equal in strength to these lines of force.

If a magnet is passed through the field or lines

of force on the opposite side you will see the

balance wheel and the compass needle move and
vibrate in response, showing that the lines of

force are changed, and it is evident that the

watch movement vibrating in this force must be
correspondingly affected; but our closed mag-
netic circuit or shield circle remains the same
and is uninfluenced. A watch movement placed

within this circle will vibrate in permanently con-

stant conditions, regardless of what disturbing

influences are brought to bear by the law of the

(Continued 071 page 285.)
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A WEEK ago the November grand jury of Chi-
cago returned true bills against fourteen buclcet-

shop keepers. It seems that only acknowledged
bucket-shop men were singled out for prosecu-
tion, while open board of trade men and shady
members of the big board were not called to

account. It is probable that the bucket-shop
men will conduct a vigorous defense.

Rapid transit on the west side in Chicago
see ns to be assured. The various merits of ele-

vated and underground roads are being consid
ered and the different methods of motive power
are receiving thorough attention. The electric

motor has been proposed and one or two systems
have been presented before the executive com-
mittee of the Western Division Rapid Transit
association, of which A. M. Wright is chairman.

The suit brought by the Brush Electric com-
pany against the Faraday Carbon company for

infringement of patents touching the copper coat-
ing of carbons is attracting considerable atten-

tion in the electrical world. Last week the
Faraday, Standard, Globe and Parker-Russell
companies formed a combination to defend the
suit brought by the Brush company and a lively

legal fight is imininent. Both sides have retained
eminent counsel and the taking of testimony
commenced this week in Boston.

A NEW phase is put upon the extended tele-

phone litigation now going on, by the motion
madebefore the commissioner of patents, Dec. ist,

by Elisha Gray to amend his original application
for a patent by inserting the word " metallic

"

before the word "diaphragm." If this motion is

granted it bids fair to re-open the whole matter.
The Bell company are contesting the motion
through Messrs. Conkling, Storrow and others,

while Messrs. Casey, Young and Phillips repre-
sent Mr. Gray. The commissioner has made no
decision as yet.

The agitation in favor of a government tele-

graph is still kept up, especially in the east.

Chauncey M. Depew, president of the New York
Central & Hudson River railroad, says in a pub-
lished interview that that government is best that
governs least and that he is opposed to govern-
ment purchase of existing telegraph companies.
He adds, however, " I believe that it might be
wise for the government to control all corporate
power. Something in the nature of the inter-

state bill, if applied to the telegraphs, would
probably remedy most of the evils now com-
plained of. Competition ought to be kept up,
rates maintained on a basis of equality to all,

and some other objectionable features eliminated.
All this can be done by legislation and without
making the government a competitor in the le-

gitimate channels of commerce and enterprise."

The steadily advancing price of copper wire

is causing no small amount of uneasiness on the

part of manufacturers who have large contracts

to fill and only small stocks of wire on hand. A
month ago bare copper wire could be purchased
for about thirteen or fourteen cents a pound, for

ordinary sizes ; last Monday in Chicago the

price was twenty cents a pound, and the outlook

was for an increase rather than a decrease. The
advance is ascribed to the restriction in produc-
tion of the Calumet & Hecla company who have
been suffering from extensive fires in their mines,

their inability to fill large contracts for export, a

natural bullish tendency to elevate prices, and to

the temporary closing of other copper mines.

One dealer, who presumably has a large stock of

bare copper wire on hand, expressed his satisfac-

tion with the advancing price and made the note-

worthy remark in connection that during the era

of low prices, a large reel of wire, say 200
pounds, was rolled out of the back door and
carted to the freight depot at a price that netted

far less profit than a trinket or two, which could

be carried out the front door by the purcha.ser.

On the other hand, an electric light man, con-
nected with a large manufacturing concern, who
had 30 miles of circuit to build and not much of

a stock of wire on hand, felt the reverse of jubi-

lant. Copper men insist that prices will rule

high until next March, at least, while purchasers
are watching the market with great interest and
awaiting developments.

We give the second installment of Mr. Lock-
wood's article on practical telephony in this issue,

the subject being the call bell, the principles that

underlie its construction, its method of construc-

tion, and directions where to look for sources of

trouble if any difficulties in operation arise. Mr.
•Lockwood defends himself from a possible

charge of prolixity in his explanations bv calling

attention to the urgency of a thorough under-
standing on the part of those engaged in tele-

phonic work of the elementary principles. An
exhaustive presentation of elementary principles

involves the use of many words, but we do not
believe, when the intent of the series of articles

is considered, that any fault will be found with

them on the score of prolixity. On the contrary

we have excellent authority that the eminently
plain, practical and full treatment of the subject

by Mr. Lockwood has already been appreciated.

One writer located more than two thousand
miles away from Chicago, expresses his thanks
for the pleasure and profit he expects to derive

from the articles. While he has been engaged
for nearly three years in the telephone business
and has under charge about 400 miles of line as

well as two exchanges, he writes that he is igno-

rant of the mechanical part of the business, and
hails the opportunity with pleasure. Closing
his letter the writer trusts that future communi-
cations may be as clear and readily understood
as the first, published in No. 21 of the Western
Electrician.

The article on magnetism in watches and its

control, which appears in our columns this week
sets forth very clearly the causes of magnet-
ic disturbance and the means for its prevention,

and also gives briefly a very clear exposition of

some of the leading principles of magnetism,
which, independent of their practical application,

will well repay an attentive perusal.

If it were possible to construct a watch of

materials practically non-magnetic throughout,
magnetic disturbance could be eliminated, but,

it is claimed, this is not possible, for while the bal-

ance wheel, which is the part chiefly affected,

may be made of material approximately non-
magnetic, nothing can be found to take the place
of steel for the springs. But no metal or com-
bination of metals, of which even the balance
wheel may be constructed, is sufficiently non-
magnetic to resist the powerful currents of the
dynamo ; but in the construction of the balance
wheel the variation due to expansion and con-
traction with change of temperature is a consid-
eration of still greater importance than that of

magnetism
; and here again it is maintained that

steel must be used in the combination to produce
the requisite compensation. Instead therefore
of attempting to eliminate magnetism, the plan
adopted is to neutralize- its effects by the use of

magnetic material as a shield in which to in-

close the watch movement, forming around it a
closed magnetic circuit; and also by constructing

the rim of the balance wheel with a circle of

miniature horseshoe magnets, neutralizing each
other's effects and also the effects of the earth's

magnetism ; all of which is described in detail.

Experiments with the electric search light as

a means of defense have been made simultane-
ously, it seems, both on this side of the Atlantic

and in England. In our correspondence from
the east a few weeks ago mention was made of a

test at Newport of the efficacy of electric lights

for defending war ships from torpedo boats. The
ship Dolphin was equipped with one light and
the Atlantic with two. Torpedo boats approached
them with all possible skill and quietness, yet

their approach was readily detected. The naval

officers in charge wei'e satisfied that the electric

search lamp was one of the best defenses against
the attack of torpedo boats yet tried. The same
conclusions seem to have been reached in Eng-
land. Our English namesake says in regard to

this matter :
" Although the recent operations in

the attack and defense of Langton harbor were
conducted under unusually stringent conditions

as to secrecy, it is stated, apparently on good
authority, that both the war office and the admir-
alty have been strongly impressed with the great

value of the electric search light in such opera-

tions. Electricity lends its powerful aid both in

attack and defense, and equally above and below
the water level ; and now that the authorities

seem at last to have taken up the question of

coast defenses in something like an earnest spirit,

there can be little doubt that a good many orders

for arc light equipments will be forthcoming
within the next twelve months. Dynamos and
engines and quick-firing guns are less expensive

to equip and to maintain than permanent fortifi-

cations ; they are a good deal more mobile, and
more easily procured than heavy artillery, and
while it is of course essential that our naval yards
and hai'bors should continue to be protected in

the'old-fashioned way, yet we may doubtless look

forward to the period when without exception all

points of our coast line where an invad.er might
attempt to gain a foothold shall be within easy hail

of the modern system of electrical defense."

It is quite evident that by this time the Am-
erican Bell Telephone company is cognizant of

the serious error it made in attempting to force

the people of Rochester, N. Y., to retain their

telephones on terms dictated by itself. The
story has been told and repeated, but it may be
rehearsed once more. A year ago the Bell com-
pany declared its intention of substituting toll

rates for flat rates, but the proposed new rates

were regarded as exorbitant and the people of

Rochester hung their telephones up and decided

not to take them down again until the Bell com-
pany had made rates that were satisfactory to

them. About the middle of last month. Colonel

Parker, a genial, courteous gentleman, appeared
as a representative of the Bell company before

the executive committee of the People's Tele-

phone association of Rochester to arrange for a

settlement of the difficulty. The executive

committee proposed rates to Colonel Parker

to present to his company. After waiting

some days for a reply and receiving none, the

executive committee reconvened on the 26th ult.

and rescinded all action taken on their part with

a view of a compromise, and thus the matter

now stands. Since then the Rochester Morning
Herald hdii interviewed loi business men of the

Soo or 900 Subscribers who formerly used the

telephone and summarizes the results as follows :

58 do not want the telephone again, 28 would

take it back and 75 are non-committal.

In equity it must be said that a toll rate

in principle is fairer to both the company and the

telephone user than a flat rate. But in the Roch-

ester case the point turned upon the reasonable-

ness of the proposed rates and upon this point the

telephone users hung and declared the proposed

rates were exorbitant. Then an association of

subscribers was organized and the terms formu-

lated upon which the telephone would be received

again. Principal clauses in the list are that a

flat rate shall be established and that that rate

shall not be raised for five years from Jan. i, 1888.
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magnetic circuit, the more force applied, the

greater their resistance, and this holds good up
to the point of the total annihilation of the mag-
netic circuit. This circle of equalized polaritj-

is kept in an even magnetic condition either by
the induction from the earth's forces or it can be
made stronger and more intense by reinforcing

it with small pieces of steel, or magnets, on the

outside. This will give the watch escapement a

medium to vibrate in where all the lines of force

are exactly balanced and which will not be un-

balanced by any ordinary outside magnetic con-
dition: And further, the vibrations of the balance

wheel are controlled to a certain e.Ktent by the

lines of inter-etheric polarity, which exist in this

medium within the circle, and is the steadying

power or governor to rate the watch against.

The conditions thus created makes the residual

Torce which is in the watch a tangible, controll-

able influence, and makes it even and constant.

This tangible force, residing in the molecules

of steel composing the balance wheel, is made
visible in Fig. 4, representing a balance wheel
within a shield cup, and the lines of force taken

as developed with the cardboard and iron filings

as in the other e.xperiments. This sketch shows
an outline of a watch movement within the shield

circle, and the lines of force, or magnetic field,

which surrounds the steel parts of the watch, the

main spring, pinions, etc., and sho,ws you the

lines of force which the balance wheel cuts

in its vibrations. This balance, [referring to a
drawing not reproduced,] shows an .unequal

magnetization of its arms and circumference.

The effect of this condition of the balance would
be the same as running a watch with the balance

out of poise, and is of frequent occurrence. This
defect was discovered accidentally in searching

for the cause of variation in a watch, which other-

wise should run perfectly. To overcome the

unequal magnetic condition in the balance and
at the same time diffuse the controlling force

through as nearly a perfect circle as possible, we
have made and used a multipole balance where
we have eight poles instead of two, as in the old

balance. This is accomplished by using steel

screws, instead of gold, in pairs. These pairs,

taken in connection with the compensating circle

of steel in the balance, gives us virtually eight

small horseshoe magnets, which practically dis-

tribute the polar force in the complete circle of

the balance, and when placed in the shield bo.x

gives us an almost perfect control of its move-
ment, as far as the magnetic force is concerned.
In order to distribute the polar condition evenly,

through the balance, we first magnetize and then
demagnetize it; this leaves the molecules of steel

in an even " tonic " state. Utilizing the affinity

of the steel in the balance for these lines of

inter-etheric force we have the effect which
horologists have sought so long in vain to accom-
plish; thus we use the great "arch enemy " of

timekeepers to help us. We seize the subtle

force which has been the " mischief-maker," and
make it the means of perfection; in other words,
we use magnetism to perfect the rate of

the watch. The same force which has been the

bane of horologists is the force which gives us

the tangible, controlling power. The only stipu-

lation made is. that the condition of magnetism
in the watch, shall not be more intense than that

of the surrounding circle or shield (it is better

that it be much less, or at its medium). If it be
more intense, it would interfere with the control

of the lines of force, which we have established.

The application of this controlling principle, to

practical horology, must be of immense advan-
tage. It gives us the key which will explain the

mystery of the variations in the rate of time pieces,

which horologists have searched in vain to dis-

cover. It will enable us to use in a " magnetic
atmosphere " the very fine delicate steel compen-
sations, and adjustments in watches, which have
so nearly reached perfection and which have
been found to be the only compensation that will

stand the test of time,. and hold its shape in a

wide range of temperature. Substitutes for

this steel compensation balance which have been
tested by both governments and individual ex-

pert horologists within the past ten years have
met with but indifferent success, and have been
abandoned and rejected. Any immunity from
magnetism obtained by non-magnetic material is

at the sacrifice of the permanent accuracy of
the watch when subjected to the wide range of
temperature of our climate. With the discovery
of the means of control of this force, magnetism is

made a servant, a friend, "a very present help in

trouble ;" with it we can rate the watch with the
regular compensation balance wheel much closer

under magnetic conditions than we could one
made of non-magnetic metal, even in the same
temperature (leaving out the question of "heat
and cold compensation "(

; because, first, in the
steel of the balance, we have this tangible affinity

for the lines of inter-etheric force existing in the
medium inclosed in this circle of magnetic
metal ; secdhdiy, having created conditions of

force which we can control definitely, and in-

telligently ; it gives us a steady force, or resist-

ance, to run the watch against, and which acts as

the governor of the vibrating balance or keeps
the vibrations of the escapement in a medium of

equal, constant conditions.

A watch deprived of this magnetic life—made
of non-magnetic material—is an emasculated
time-keeper.

The business part of the meeting of the Chi-

cago Electric club, at which the foregoing paper
was read, was quickly disposed of. Secretary

Kreidler announced that with the applications

for membership in hand the roll showed 182

names. Professor Badt, of the house committee
of the club, ai.nounced that the furniture had
been insured for §[,500.

After a vote of thanks had been tendered Mr.
Giles for the paper, experiments were made
showing the accuracy of the sketches used in il-

lustration of the paper.

Professor Badt inquired if there were no other

metals than steel which were non-magnetic,

which could be used in place of steel in a com-
pensation.

iVIr. Giles said that all experiments in' that di-

rection had failed. A good compensation had
been secured, but it had not been durable.

Mr. Bliss said he had seen an experiment tried

with a Giles watch in an anti-magnetic shield

where the watch was laid upon a dynamo and
was stopped.

Mr. Giles said in regard to the effectiveness of

the anti-magnetic shield, that it was designed for

pocket use and was warranted to resist the effects

of magnetism in that place or in any place except

upon a dynamo.
Professor Badt said that he did not believe

that there was any watch made that could not be

stopped by placing it between the poles of a dy-

namo.
Mr. Stewart asked why a Waterbury watch

was not affected by magnetism and Mr. Giles

replied that it was because no steel was used in

its construction. Mr. Bain and others took part

in the desultory discussion that followed.

The next meeting will be held December rgth.

The Book Table.

Steam Engins Catechism, by Robert Grimshaw, M. E.;

Part l; fifth edition, enlarged, iSmo , cloth, illustrated,

Si.00; published by John Wiley &Sons, 15 Astor Place,

New York.

This little book is unpretentious in name or in

character. The design of the author has been to

compile a series of direct practical answers to

questions of like nature pertaining to the steam

engine. It is is devoid of mathematical formulae

and admirably adapted to the wants of young en-

gineers or, indeed, to older engineers who have

not had the advantages of education or access to

libraries containing technical information for

which they feel a need.

The Edison Resistance Box.

To the Editor of Western Elkctrician;

Philadelphi.a, Dec. 3.—(i.) What is the electrical

term for the notches on a resistance box of Edison's make ?

(2) How many 16 candle power lamps are controlled by

each notch ?
-

J*

[(r.) We are not aware that a definite name
has ever been given to them, although they are

generally termed blocks.

(2) It could not be said that any one block

controls a definite number of lamps as the grada-

tions are so gradual that the movement of the

hand slide contact over one block does not make
a perceptible difference to the eye.]

Practical Telephony.

By Thos. D. LocicwooD,

Part II.

The Signal Bell :—One of the earliest off-

shoots of the articulating telephone itself is the

call bell. We first employed in that capacity the

key and sounder of the Morse telegraph, but
soon found, not only that it was un-econom-
ical, but also that the call given by the sounder
was adapted exclusively for the educated ear

of the telegrapher. The battery bell, a simple

electro-magnetic single stroke bell then was
much used for a while, but for several reasons

was never very popular, chiefly, however, on
account of the dirty and unseemly battery,

which was always an unpleasant accompaniment,
and an unwelcome guest in the office or the

home.

While I do not wish to obtrude my ideas on
experienced telephone men, yet I may say that

I believe the electro-magnetic battery bell,

especially the vibratory type, to be well adapted
to short isolated lines, and that the practical

telephone manager should in all cases be ready
to modify his practice to suit an individual

case.

The battery bell is now generally superseded
by the polarized bell, adapted to be operated

by rapidly alternating impulses of electricity.

Custom has given the title of "magneto bell"

to the conglomerate aggregation of apparatus,

comprised in the bell box, and including the

bell proper, the generator and the switching

devices. Properly speaking, the bell itself, the

ringer, as we often style it, is no more a mag-
neto than it is a battery bell. I made this

statement once to a youthful aspirant to elec-

trical honors in the telephonic field, and was
greeted with the elegant and classical remark:
"Oh, come now, what are you giving us ?" To
this gentleman and his prototypes, I respectfully

reiterate the statement, and to others would
say: Is it not so ? What constitutes a magneto
bell ? Is there any difference between magneto
electricity, so called, and voltaic electricity ?

Certainly none, in kind ; and the difference in

degree is only such as may be expected from
differences in the character of the generator.

This will be at once evident when we reflect

that our bell can be equally well rung by a

battery and polechanger, as by a magneto gen-
erator, and that such a thing is often done.

The bell, then, is a polarized bell ; and al-

though polarized bells are no novelty in electric

signaling, the form invariably now used in tele-

phony was not introduced until the telephone
came into general use. To understand this

bell, let the learner open the door or remove
the cover of the bell box. He will find fast-

ened to the upper part, a small permanent mag-
net, having its two ends bent at right ang es

to the middle part. An ordinary two spool
electro-magnet is placed across one of the taent

poles, and screwed to it, so that the other bent
pole projects over the poles of the electro-

magnet, but at some distance above it. A small

soft iron armature of ordinary shape is pivoted

i>j its center near to the second pole of the per-

manent magnet, so that its ends stretch over the

two electro-magnet poles ; and a stiff wire fixed

to this armature and projecting outwardly car-

ries the ball of metal which serves as the bell

hammer. The two gongs of the hell are ad-

justably fixed on the outside or front of the

bell box, and the hammer rod projecting through
a hole in the front of the box allows the hammer
to rest between the edges of the two gongs so

that when it is operated, it plays between them,

striking them alternately and producing the

continuous ring we are so familiar with. In

the best form of bell, the electro-magnet is

attached to the upper or front pole of the per-

manent magnet, and the pivoted soft iron vi-

brating armature is affixed to the rear pole.

It is found that bells so arranged are more
sensitive and will ring through a greater re-

sistance than others, because the pivoted arma-
ture being at the back of the box needs a longer

bell hammer, and thus has a longer leverage,

whereby a smaller movement of the armature

is necessary in either direction to ring than

in bells where the armature is pivoted in front.

Now let us see how such a bell works, and why

iL
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it needs reversed currents to operate it. The
permanent reiagnet. we have described has, of

'course, two poles of opposite character; it is

customary to call one of these a north pole and
the other a south pole, because in a compass needle

one end points approximately to the north and
the other to the south. However, it does not

matter what we call them so that we fully realize

that they have distinguishing features, and that

Hke poles repel and unlike poles attract one
another. For instance, if we take the so-called

north pole of a bar magnet and present it to the

north pole of a compass needle we shall see the

needle retreat with every appearance of lively

dissatisfaction. If we take the opposite course

and present the north pole of the magnet to the

south pole of the needle, we shall see that the

attraction is now as marked as the repulsion was
in the former case. The law of the mutual
attraction of opposites seems indexible and holds

good in magnetism, for, just as surely as the

alkali has an affinity for the acid, the positive

electrical charge for the negative, the blonde for

the brunette, or a railroad company for a mort-

gage, so the opposite poles of magnets have an
affinity for one another.

By placing the electro-magnet on one of these

poles and fastening it, we extend that pole and
at the same time split it, so that supposing we
have attached the electro-magnet to the north

pole the polarity of the said pole is now passed

along to the ends of the electro-magnet, and
both cores of the electro-magnet are now north

poles.

Similarly, when the soft iron vibrating arma-
ture is pivoted at or near the opposite pole of the

permanent magnet, say the south pole, the mag-
netism of that pole is driven by magnetic induc-

tion to the two ends of the armature.

We now see that the two ends of the polarized

armature, i. e., the two south poles, are opposite

to the two ends of the electro-magnet cores,

which constitute the two north poles, and that the

entire arrangement is thus in position to do work.
But as the armature is pivoted, and has more or

less travel or rock on its pivot, it lies a little

towards the side to which it was last attracted.

When the bell is rung, either by sending bat-

tery currents rapidly reversed by means of a pole-

changer, or by sending magnetic currents which,
unless straightened by a commutator, are gen-
erated in a successively reversed condition, what
ensues ?

We have seen that the two soft iron cores of

the electro-magnet become, when attached to

the permanent magnet, inductively magnetized,
with a polarity agreeing with that pole of the

magnet to which they are fastened; and that the

armature is similarly charged with magnetism of

the opposite "polarity; so that the armature, if

held with both its ends at an equal distance from
the cores, is attracted with equal force by each;

but "if we allow either end to swing over the
veriest trifle, that end will be at once attracted

to the corresponding pole. If a current of elec-

tricity be now sent through the coils of the
electro-magnet, one of its two cores has its north
magnetism weakened, neutralized or reversed,

while the other has its north magnetism greatly"

strengthened, and this because the action of the
current itself is to set up magnetism in the two
coil-surrounded cores; in one leg of the magnet,
north, and consequently agreeing with the
normal polarity and reinforcing it, and in the
other leg, south, and of course opposing the
normal polarity and diminishing it.

Under these circumstances the armature which
retains its normal polarity unchanged has one of

its ends drawn strongly over to the stronger
north pole of the electro-magnet, while its other
end being no longer attracted—and if the core is

reversed being actually repelled—exercises no
opposing effect on and usually actively aids the
movement.

The bell-hammer of course strikes the gong
on the side to which it is attracted. This is the
process which is requisite for a single stroke of

the polarized bell. The next electrical pulsation
is of opposite direction, and traverses the electro-

magnet accordingly. The opposite core is now
strengthened and the first one weakened, the
armature flops over to the other side and the
opposite bell is struck; and thus the two opera-

tions are repeated in the same way as long as the

ringing is kept up.

If any student wishes to see for himself, in a

leisurely way. the foregoing process, let him take

an auxiliary polarized bell, or, as it is better known
by that name, let us say an " extension magneto
bell," two or three cells of any good battery, and
a few four-feet lengths of office wire with the

ends already bared; connect the several cells in

series and fasten one of the wires to each battery

pole. Now take the wire attached to the carbon
or copper pole, unite it to one screw terminal of

the bell, and with the other wire touch the re-

maining binding screw terminal. The armature
and bell-hammer will be seen to come to one
side, or if already there, to stay. Now reverse

the connections, fasten the wire leading from the

zinc pole, where the wire leading from the cop-
per or carbon pole was previously, and touch the

remaining screw-post with the carbon or copper
connecting wire and the bell-hammer and arma-
ture will instantly fly over. It is well that the
youngest engaged in telephonic work should
understand the foregoing, and I have therefore

been rather prolix in explanation. Beyond such
an understanding there are very few points to be
noted regarding the operation of the polarized

bell in common use. If the armature sticks, the
trouble is most likely one of two things, either

the armature binds at the pivots or the permanent
mag-net has become demagnetized. Be sure
what the trouble is before you undertake to

remedy it, and then, in the fir.st case, carefully

loosen the pivots until free movement is secured;
or, in the second case, take out the bell and have
the magnet remagnetized.

If the bell makes a dull stroke it is most
probable that the gongs are too close together;
they may be adjusted a little further apart. If

any subscriber makes a complaint that the bell

is too loud for him, and it is thought that he will

answer promptly with a less emphatic summons,
one of the gongs may be unscrewed and taken
away. If a broken wire is suspected, it can be
ascertained and located by taking a LeClanche
cell, a telephone receiver, and connecting them
in circuit with a couple of wires, fasten one of

the wires to one of the bell screw-posts and with
the other wire commence to touch along the
course of the circuit inside the bell box; so long
as a click is heard in the telephone there is no
broken wire between the two testing wires. As
soon as any point is touched, and no click is

heard, it becomes evident that a break is between
that point and the point where the click was last

heard, and by going carefully back it may be
found.

There are other troubles which may occur, but
which can be more intelligently considered after

the entire bell box apparatus has been explained.
They are therefore held in reserve, but will not
be forgotten.

(
To be Continued^

The Elements of Electric Lighting.
By Philip Atkinson, I'h. D.

NUMBER XXI.

Electric Units Continued.—The term
"legal" is applied to the units adopted by the
Paris conference to show that they are properly
authorized, and to distinguish them from similar
units previously in use. Hence the following are
the practical legal electric units based on the
C. G. S. system.

The Volt.—The unit of electromotive force
is the volt, named after Volta the original inven-
tor of the primary battery. It was originally de-
rived from the Daniell battery cell, which not-
withstanding its remarkable constancy represents
a somewhat variable quantity ; to give this unit
a definite value 100,000,000 C. G. S. units were
selected as the standard, which consequently
represent the amount of electric energy which,
if converted without loss, would equal this

amount of mechanical force ; but as large num-
bers are inconvenient to write, the equivalent ex-
pression, 10^ has been adopted, and the same
method of notation followed in regard to the
other units. Hence, the legal volt equals 10" C.
G. S. units of e. m. f. In approximate calcula-
tions, where strict accuracy is not required, the
e. m. f. of the ordinary Daniell cell is still taken to
represent the volt ; its energy being about 1.05
volts.

The Ohm —The unit of resistance is the ohm,
named after Ohm who discovered and formulated
the law of electric resistance. The resistance of

a given number of feet of wire— copper, iron or

German silver—of a given gauge was the original

standard, but the Paris conference, acting upon
the suggestion of Sir William Siemens, adopted
as the standard a column of pure mercury, 106

centimeters in length and one square millimeter

in cross section, at the temperature of 0° C.

Its resistance is represented, to within a small

fraction, by 10' C. G. S. units, the actual resist-

ance represented by this expression being equal

to that of a column of mercury of the same sec-

tion and temperature, io6.2r centimeters in

length; but to avoid the fraction the standard
was fixed as above. The legal ohm then equals
10' C. G. S. units of resistance.

The Ampere.—The unit of current strength

or volume, as has been explained, is the ampere,
named after Ampere, who discovered and form-
ulated the laws of electric currents. It is derived

from the two preceding units in accordance with

Ohm's law ; current being equal to e. m. f . divided

by resistance

E \ 10^ "^ I(P—— ) hence since — =10 =— the legal
^ R ' lo^ 10,

ampere equals lo^i C. G. S. units of current
strength. The element of time is not included
in this unit, it refers exclusively to the volume or

intensity of current corrmonly understood to rep-

resent its strength.

The Ampere Hour.—The ampere hour is a

unit derives from the last, in which the element
of time is included. It represents a current of

one ampere flowing through a conductor for one
hour, or its equivalent in a greater or less current

for a greater or less time, as two amperes for

half an hour, or half an ampere for two hours.

It is of recent origin but is sanctioned by general

use, and is very convenient in electric calcula-

tions.

The Coulomb.—The unit of current quantity

considered with reference to time, is the coulomb,
named after Coulomb to whom is due the first

attempt at accuracy in electric science. It is de-

rived from the ampere and represents the quan-
tity of electricity which flows in a current of one
ampere in one second. Hence any variation

either in the time or strength of current produces
a corresponding variation in the quantity repre-

sented in coulombs ; a ten ampere current flow-

ing for one second or a one ampere current

flowing for ten seconds, represents ten coulombs;
and since there are 3,600 seconds in an hour,

3,600 coulombs equal one ampere hour. The
coulomb equals lo"' C. G. S. units of quantity.

The Farad.—The electric unit of capacity is

the farad, named after Faraday. It represents

the storage of one coulomb of electricity in a

condenser ; and when such storage raises the

potential to one volt, the condenser is said to be
of one farad capacity. The farad equals io~s C.

G. S. units of capacity.

The Microfarad.—The farad being incon-

veniently large for practical use in the construc-

tion of condensers, the microfarad, representing

one millionth of a farad, has been adopted in its

stead. Hence the microfarad equals io~i5 C. G.
S. units of capacity.

The Watt.—The unit of electric power is the

watt, named after Watt the inventor of the

steam engine. It is derived from electromotive

force and current combined, neither of which
taken alone is an exact representative of electric

power, since current is derived from resistance

and e. m. f., either of which may vary, producing
a variation of current ; or one may vary inversely

as the other, producing a constancy of current;

hence, to obtain an accurate expression for elec-

tric power, or rate of work, the e. m. f. is multi-

plied into the current, that is the volt into the

ampere. A watt then equals one volt multiplied

into one ampere, which equals 10^ C. G. S. units

of power (lo^xio-i =10'). The term volt-

ampere is synonymous wjth watt.

The Electric Horse Power.— The electric

horse power which is the equivalent of the me-
chanical horse power, is represented by 746
watts, equal to 746 x 10^=7,460,000,000 C. G. S.

units of power.
The Joule.—The electric unit of heat is the

joule, named after Joule who discovered and
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formulated the law by which the electric current

develops heat. It represents the heat developed
in a conductor by one watt in one second ; it

also represents the work done by a watt in a sec-

ond, its relation to the watt being similar to that

of the coulomb to the ampere, since it includes

the element of time. Its equivalent in work is

represented by 10'' C. G. S. units.

Prefixes are used to denote either multiples or

fractions of units. Megohm denotes one million

ohms, milliampere one-thousandth of an am-
pere, and microfarad one-millionth of a farad, as

alreadv stated.

Th3 Bsrnardos and Olszewsky Welding
Apparatus.

E.xtensive experiments with the electric weld-

ing apparatus of Nicholas de Bernardos and
Stanislas Olszewsky of St. Petersburg, have

lately been made in Tegel, near Berlin, Ger-

many. The process is described as follows;

The joint of the two metals which are to be

welded together is connected with the negative

pole of a dynamo or other source of supply, the

positive pole of which is formed by a carbon

pencil. Under the heat of the arc the two metals

are melted at their junction and fused together,

the carbon being handled very much in the same
way as a blow pipe. It is necessary that the current

should pass from the carbon to the metals, as

otherwise the latter would be volatilized. The
metals do not oxidize, but through the presence

of the carbon a slight reduction takes place. In

this manner it is possible to join copper and iron,

or steel and iron, or any two similar or dissimi-

lar metals. The slightness of the chemical

change produced by the action of the arc at the

joint is shown by the appended table:

Steel. Ieov.

Compos! i m Burore After Before After

of MatiTi^.l. Wl-M « Welding. Welding. Welding.

Carbon 4^ .25 _ •34 .14

Silicon • <:4
— — —

Mangar.ese •50 .25 . •50 .23

Sulphur — .04 .04 .14 .09

Phosphorus .08 .07 .12 .11

Iron q886 - 9930 98.90 — 99-43

It is necessary to carefully adjust the current

to the work in hand, for if the current be too

large, a portion of the metals is volatilized, and

if too small, fusion does not take place because

the heat has time to flow away through the body
of the metals. This adjustment is provided for

by the use of secondary batteries and a suitable

regulating switch to vary the number of cells in

circuit. In the laboratory above mentioned,

there is installed a dynamo giving 120 amperes

and 175 volts, which is used for charging 280

accumulators grouped in four parallels. The
plates of these cells are constructed in a similar

manner to the Khotinsky accumulator, which

made a brief appearance and then vanished again

some few years ago. They consist of a lead

frame, serving as a support for thin lead tapes

alternately corrugated and straight, placed side

by side within the frame. Since the dynamo is

always kept running, storage capacity is not of

so great importance in this process as the ability

of the cells to discharge very large currents for

a short time. The inventors employed at first

E.P.S. cells, but finding that their greatest merit

which consists in large storage capacity, was not

of much use in this particular application, they

reverted to the type above described, which more

nearly approaches the original Plante cell.

Owing to the reducing action of the carbon, it

is possible to weld metals even if they be coated

with a slight layer of oxide, and in no case is any

cleaning of the joints necessary. To give an

approximate idea of the energy required in this

process, it might be mentioned that during the

experiments above cited a lap joint between iron

sheets of 2 mm. thick was welded with a current

of 15 amperes supplied at 65 volts pressure.

Thin lead sheets can be welded by the use of

from two to five cells, the carbon pencil in this

case being 5 mm. diameter. It is also possible to

perforate metal plates by the arc, the carbon pencil

being simply pushed through the plate as fast asthe

metal melts, and the writer in Industries has seen

a lap joint of two Ya inch boiler plates, in all ^
inch of metal, thus perforated. It is remarkable

that the perforation can also be carried on under

water.

CORRESPONDENCE.
Eastern Notes.

New York, Dec. 4.—Of interest in the tele-

graph field this week is the change of tariff which
went into effect Thursday, and which the com-
pany designates as " extensive reductions." The
maximum rates west of the Mississippi are redu-
ced from one dollar to seventy-five cents, and
east of the Mississippi from sevent3'-five and sixty
cents to fifty cents, for ten words. This is sim-
ply a reduction on its own advance over its old
competitive rates, as everyone knows who has to

pay telegraph bills, and for this reason the great
corporation gets little credit for such concessions,
and the anti-monopoly press hastens to impugn
its motives and accuse it of trying to hoodwink
the public.

Rates as at present are profitable and there are
rumors of new rivals to enter the field. The sec-

retary of state of Massachusetts, has been peti-

tioned from Boston for the incorporation of the
Postal Automatic Telegraph company with the
object of building a line across the continent
from New York to San Francisco ; the capital

stock to be $3,000,000 with authority to increase
to $20,000,000.

In the New York stock exchange the telegraph
companies have heretofore paid a rental of §9.000
a year for the six compartments they occupy,
and, in addition, a toll of one cent upon each
message received and delivered. As soon as

they began to work in harmony they notified the

stock exchange committee that on and after the

first of Decem'ier they would not pay more than

§1,000 a year rental for each compartment and
that at the same time they would insist upon the

entire abolition of all tolls upon messages. The
committee of arrangements offered to compro-
mise by a partial reduction in charges, but the

representatives of the telegraph companies re-

fused to accept any compromise and threatened

to take out their instruments at once and shut

the exchange off from all telegraphic communi-
cation. This threat was not carried out, but the

matter is still in dispute and the telegraph com-
panies would seem to be in shape to enforce their

demand.
The Western Union company is making a

strong fight in the courts against the tax of

fro,618 assessed in May, 18S5, on the corporate

franchise of the company doing business in the

state of Massachusetts. In the United States

circuit court in Boston on the 2Sth ultimo. Judge
Colt decided against the company, but they have

taken an appeal to the United States supreme
court. Much more than the amount named is

involved, as the company are at issue with other

states upon substantially the same question.

The commissioner of patents is hearing argu-

ments upon the petition of Elisha Gray to amend
the origiaal application for his telephone patent

by inserting therein the word "metallic" so as to

make the claim specifically for a metallic dia-

phragm. The hearing will probably occupy

several days, and, should the motion be granted

it will result in the reopening of the interference

case of Gray vs. Bell. The great interest taken

in an opposition telephone, and the demand for

such a thing if it may be had, are illustrated by

the effect of the advertisement in the columns of

the Western Electrician of the American

Cushraan Telephone Co. Cushman instruments

are not so plenty in the east as in the west, and

the experience of your correspondent is that as

soon as people find that an electric telephone is

boldly offered for sale they want to know
all about it.

The Schuyler Electric Light compiany, have

been very much inconvenienced in their business

by the burning of their factory at Newark this

week. The total loss to the company is about

$2,500 and arrangements have been made with

other companies to carry out their contracts.

At Philadelphia Martin Doherty has entered

suit against the Brush Electric Light company

for $20,000 damages. He was an- employe of

the company and was severely shocked and

burned by coming in contact with a grounded

wire while working on a pole last August.

Considerable opposition has been developed

in respect to the ordinance permitting the Bell

Telephone company to put their wires under

ground, as it is held in some quarters that the

subways in the streets should be built and owned
by the city. The meeting held day before yes-
terday adjourned without final action, but it is.

expected a favorable decision will be reached, as

the city is in no condition financially to contract

for expensive subways. The Bell Telephone
company are ready and anxious to taKe hold of

the work, and they have abundant means.
The South Brooklyn Street Railway company

expect to use electric motors on their lines to

New Utrecht.

The Daft Motor company will soon renew ex-

periments in New York on the Ninth Avenue
elevated road. The motor they will use will have
a capacity of 125 horse power, and is expected to

draw five loaded cars with ease.

In the course of a week or two the Sixth Ave-
nue surface road will begin running a car ope-
rated by storage batteries, and if successful,

others will be added as fast as possible.

Even the stages are looking for better light.

Experiments have been tried this week in one
of those that run on Fifth Avenue, a storage bat-

tery weighing 132 pounds being used to operate

two lights of 6 candles each. The results were
favorable and President Goddard says that if

entirely successful he will place such an outfit

in each stage.

The telegraph operators employed by the ele-

vated railroad are dissatisfied and talking of.

striking because they are required to teach gate-

men the art of telegraphy, 'i'hey claim that they
have to work long hours each day, and for seven
days in the week, for $2.25 per day, and that

they believe the railroad company wants to reduce
their wages still further, and in case of a strike,

to set the gatemen at telegraphing.

The board of police commissioners are care-

fully investigating the merits of the different

police signal systems, and when they make their

decision they propose that New York shall have
the finest and most complete outfit in the world.

Some half a dozen different systems are now in

practical operation in the Nineteenth precinct,

and the commissioners are devoting a day or

half a day to the consideration of each. A.

Philadelphia News.
Philadelphia, Pa., Dec. 3.—In electric mat-

ters things may be said to be booming. All through
the business portion of the city, the streets have
been torn up b)' the various telegraph, telephone
and electric light companies for the purpose of

burying the wires, and as the law does not allow
the streets to be torn up after Dec. 1st, large

gangs of men have been put to work to rush
things through to completion.

The Pennsylvania Railroad company's ferry

boat, plying between this city and Camden,
N. J., was recently lighted by the Westing-
house company by electricity. This means
of lighting has proved so satisfactory that the

same road have given an order to the Westing-
house company to light all their ferry boats
running on the Delaware river.

The post-office is being lighted by electricity

by the United States Electric Light company of

New York, at a cost of from sixty to seventy
thousand dollars.

The Electric Car company of America re-

cently gave an exhibition of their new street car

which is run by Reckenzaun electric motors.

Professor Edgerton expects to have his elec-

tric motor street car make its trial trip the fore

part of next week, and great results are looked
for. AH of our electrical supply people are full

of business with orders away ahead.

At a special session of the Board of Highway
Supervisors held recently, a report was submit-
ted by Chief Walker of the electrical. Park of

the gas and Ogden of the water departments,

approving the proposition of the Penn Electric

company to lay modified forms of conduits on
several streets.

The Edison and the Penn companies are put-

ting down underground wires in the same trench.

The Edison people are putting down two iron

pipes, containing several conductors and filling

them with pitch. The Penn company are put-

ting their wires in wooden conduits on top of

the two iron pipes put down by the Edison peo-

ple, and the Edison company have put two other

iron pipes with conductors on the top of this

wooden conduit. The Keystone Light & Pow-
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er company have asked the council for permits

to place more electric wires underground.
The Edison Electric Light company will short-

ly begin the work of tearing down the five

dwellings on the south side of Sansom street,

west of Ninth, preparatory to the erection of a

substantial six-story building for the uses of

the company. The lot is 70x100 feet and the

new building, which will be solidly built of brick,

will entirely cover it. The following are the

uses to which the different floors of the new
building will be put ; in the base-

ment will be located eighteen engines

with a combined horse power of 3,600.

The first floor will contain 36 dynamos ; the sec-

ond floor will be the ash floor ; in the third story

will be placed the boilers ; the fourth floor

will be used for coal storage, and on the fifth

floor *ill be placed the offices. It is expected to

have the building ready for occupancy early in

the spring.

John A. Grier of West Philadelphia, is tem-

porarily located at North Adams, Mass., in

charge of the undertaking of illuminating the

Hoosac tunnel with 1,250 twenty-five candle

power incandescent lamps, of the Westinghouse
system. This is a Pennsylvania venture to light

what may certainly be called the darkest hole in

New England.
The Thomson-Houston company of this city

have closed a contract with the Thomson-Hous-
ton company of Baltimore for a 200 light plant.

They have also contracted with the Mahanoy City

Elgctric Light company for 50 lights and with

the Conshohocken Electric Light company for a

small plant. They have started to install a 70 elec-

tric light plant for the Adams Express company,
at their station. Sixteenth and Market slreets, and
are about completing arrangements with a neigh-

boring arc plant to increase their plant by the

addition of 1,300 incandescent lights on the

alternating system.

M. R. Muckle, jr., of this cit)', will put in a

5c horse power Westinghouse engine and two 50
horse power boilers to furnish heat, run the hoist-

ing machinery and the electric lights for the

Adams Express company at Sixteenth and Mar-
ket streets. They will also put in a 25 horse

power engine for the purpose of lighting the

same company's stable on Twenty-second street,

between Market and Chestnut.

The Cleverly Electric works, 1018 Chestnut
street are very busy on general electric supplies,

so much so, that they have found it necessary to

take two extra rooms. In automatic burners,

electric candles, electric clocks and electric bells

they are particularly busy and consider the pros-

pects very encouraging. J.

From The Pacific Slope.

S.-iN FR-4NCISC0, Nov. 25.— The electric

lights on high towers, at Santa Barbara, can
be seen 60 miles up and down the coast.

Although this plant is the youngest in the state,

it has 105 lights of the Thomson-Houston sys-

tem and the prospects are for an immediate
increase.

Arlington hotel at this place is about to put in a

Thomson-Houston Incandescent plant.

The Board of Supervisors . of San Francisco
have awakened from their long sleep and ordered

electric lights put in all the parks and squares
throughout the city, so as to put a stop to park

crimes.

Frank Jaynes, superintendent of the AVestern

Union company, has had a leave of absence for

six months granted him.

The West Coast Electric company have pur-

chased a Thomson-Houston incandescent plant

as an exhibition plant for their use.

S. H. Taylor, agent of the Thomson-Houston
company on this coast, is on a trip south.

H. Swayne & Co. have been granted a fran-

chise for an extension of their electric railroad.

At San Jose attempts are being made to get

the electric road down from that place to Santa
Cruz before the winter rains set in. On the

main streets the tracks and conduits are laid and
the road is being pushed to Alum Rock and the

cemeteries.

Miss Annie Dixon, chief operator at the San
Jose telephone and fire alarm station, reports bus-

iness rushing and says that the office is too small

for the amount of business being done. New
switch boards and ofiice fixtures have been
ordered.

Paul Sieler, superintendent and electrician of

the California Electrical works, is contemplating

an eastern trip. Mr. Sieler is a veteran in elec-

trical service, and is the oldest superintendent

on the Pacific Slope.

Redding, Cal., is to have a Thomson Houston
plant.

A large amount of motor work is being done
in California, Oregon, Nevada and Washington
Territory.

The Southern Pacific railway will light their

mole with an isolated plant of the Pacific Coast
Electric company system. Mr. Statler, electrician

and superintendent of the railroad block system,

says that they will move their dynamo, engines,

boiler and air compresser upon dry land, and
increase the capacity of their lighting plant. He
is preparing plans for lighting the company's fer-

ry-boats with the incandescendent light and
instead of using oil in the block signals he will

use incandescendent lamps. The company have
the Brush system in use.

A project has been advanced to tap lake Tahoe
by a huge siphon. It is believed that 100,000

horse power can be realized from the fall, and
that the tail water can be utilized for irrigating

purposes. The power will be distributed where
needed through the medium of electricity.

R. A. Simon will leave about December rst on
his customary winter trip to Washington Terri-

tory, Oregon and British Columbia.
President Burt of the San Bernardino Electric

Light & Power company was here last week
looking for 500 electric light poles which are

scarce now as the saw mills are full of other

work. For the benefit of those interested in

the price of sawed red wood poles the follow-

ing list is given :

18 ft. poles, 8x4 in i $ I 25
22 ft. poles, 8x5 in _. i 40
25 ft. poles, 8x5 in i 75
30 ft. poles, 10x6 in 3 50
40 ft. poles, 12x7 in 6 00

50 ft. poles, 14x8 in 150°
60 ft. round masts, 18 cents per ft 10 80

The Electric Development company have
moved into their new quarters in the Telephone
building and fitted their office throughout with

Edison apparatus, storage batteries and Wes-
tern Electric supplies. The Pacific Electrical

Storage company are in the same building. J. C.

Henderson is manager of both companies. He
reports that the new factory for manufacturing
storage batteries, electric motors and cars is

almost ready for occupancy; The factory is at

the corner of Sixth and Townsend streets, this

city.

It is alleged that H. Weske, president of the

Pacific Coast Electrical company, has had Mr.
Blair, their collector arrested for trying to cash
a $6,500 note made by Weske. Blair claims that

Weske gave it to him for his services rendered
in trying to obtain a franchise from the Oakland
council and to keep a certain person from clos-

ing down on a mortgage on their works.
An Oakland, Cal., paper definitely states that

"the Pacific Coast Electrical Construction com-
pany, with works at Webster and Second streets,

has become the property of the Oakland Elec-
trical Light & Motor company, a company
recently formed by Oakland capitalists for the
purpose of acquring the property. James Gamble
is the president of the company, Thomas Corder
vice president, and W. W. Blow, secretary. For
the immediate present the business will be con-
ducted under the old name. A second issue of

stock will be made, with the proceeds of which
to purchase new machinery." S.

Indianapolis Items.

Indianapolis, Dec. 4.—An important suit has
been brought and is now being argued before
Judge Gresham of the United States court in this

city. The Brush Electric company of Cleveland
seek to enjoin Owen, Pixley & Co., proprietors
of a large clothing house here, from using their
present system of electric lighting and for dam-
ages for past use. The system in use is that of
the Fort Wayne Jenney Electric company, and
has been in use for the past four or five years by

defendants for lighting their immense establish-

ment. It is alleged by the Brush people that

the Jenney system is an infringement on their

patent. L. L. Leggett of Cleveland opened the
argument in the interest of the Brush company.
R. S. Taylor of Fort Wayne appears for the de-

fense. The latter gentleman is said to be one of

the best posted men in electrical applianpesin the

country. The court room looks like an electri-

cian's experimental laboratory, as electrical

machinery and lamps of all kinds are on exhibi-

tion there for use in the case.

The Jenney Electric company of Indianapolis

are wiring the Indianapolis Car works prepara-

tory to putting in a plant. They have also closed

a contract with Kingan & Co., pork packers, for a'

1,250 light incandescent plant.

'I'he Western Union Telegraph company here
have been troubled somewhat lately from a heavy
current on one of their wires running from In-

dianapolis to Evansville. About a week ago
their switch board at Terre Haute was burned
out early in the morning. The ne.xt morning
the Indianapolis switch board was discovered on
fire from the same cause, but the wire was dis-

connected before any damage was done. It was
supposed to have been crossed with an electric

light wire, but a thorough tracing fails to show
any such wire near it, and the cause still remains
a mystery. M.

Detroit's Budget.

Detroit, Dec. 3. — The Detroit Electric

Tower company has begun two suits in the

United States court against the cities of Ypsi-
lanti and Bay City to restrain them from using

the patent by which electric light towers are

mounted on one leg, as in Detroit. The com-
pany alleges that it paid John S. Adams for the

right to use the patent for five years. Three
years later it secured another patent from Adams,
thus securing the exclusive right to his inven-

tions, which right the court has affirmed.

Acting upon the findings of the committee,
appointed to investigate the practicability of an
underground system, the common council has
passed a resolution directing that all poles and
wires within a radius of one mile of the city hall

be removed on or before July i, 1888. The
various companies have been served with official

copies of the resolution.

The Brush company has been awarded the

contract for lighting the citv for three years.

The price per year is $117,940. It is thought
that the mayor will again veto this award, he
being strongly inclined to the opinion that the

city can do its own lighting much cheaper ; in

fact, light all the streets and public buildings as at

present for $50,000 per annum. As the resolu-

tion awarding the contract, was passed by a vote

of 20 to 10, the mayor's veto would probably
not be sustained.

The Swift Electric Light company of Bay
City has given notice to its patrons, that after

December ist it will cease to do commercial
lighting, being unable to carry on the limited

business at a profit. The company has also gone
out of business in We.st Bay City. The latter

place will be taken care of by the home com-
pany, using the Thomson-Houston system.

The Edison, and Thomson-Houston compa-
nies, at Ann Arbor, have consolidated. C.

THE ELECTRIC LIGHT.
The Chicago and Northwestern Railway shops

at Chicago are wired on the Edison three-

wire system.

Arkansas City, Kan , expects to beam forth

soon with the electric light.

The Pullman Palace Car company, at Pull-

man, III, has been busy for the past two months
establishing a system of electric lights by which

all of the various departments can be lighted

sufficiently to allow the workmen to work at

night as well as in the daytime. The system

has just been completed, and is one of the larg-

est and most complete electric plants in the

country.

The contract for the building to be erected by
the Salina, Kan., Electric Light & Power com-
pau)', has been let to W. F. Gilbert, and work
has already been begun. The company has con-

tracted for upwards of 900 incandescent lights.

M
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Thomas Conro}-, engineer of the electric light

uires at Marion, Kan., had his thumb so badly
mangled while working about the engine that
immediate amputation was necessary.

Recently a malevolent scamp entered the
Thomson-Houston electric light station'in Wich-
ita, Kan., and ruined one dynamo and seriousl)'

damaged two others.

The new Edison lamp is in use at Pullman, in

the Northwestern's shops at Chicago, at Crane
Bros., Chicago, and in the People's theater in

.Minneapolis. The lamp is guaranteed at

twelve to the horse power at the dynamo
pulle}', and its lifetime is guiranteed to be the
same as the old lamp, that is, 600 hours. The
new lamps take less than half an ampere.

The temporary installation of a storage bat-
tery at the Calumet club in Chicago, worked
very satisfactorily. The capacity of the Edison
dynamo was about 175 lights, while the total

number of lights desired durmg the art exhibi-

tion was about 2ro—160 in the club and 50 in the
house. One hundred and ten cells of Julien accu-
mulators were put in, and the combined capacity
of dynamo and storage battery was more than
sufficient to supply all the lights.

Electric lighting of trains receives apprecia-
tive attention in Canada. The first train in

the Dominion so lighted is regularly running
between Montreal and Ottawa. A Pullman
drawing-room car, one first-class car, and one
second class, are fitted with incandescent lamps
and Julien storage batteries. There are 19
lamps in each of the two former cars and 13 in

the latter. When arrangements are completed
trains will run from Halifax and St. John to

Quebec and Montreal, lighted by electricity and
heated by steam. The batteries will be removed
from the cars for charging, which will be done
at Halifax, Moncton, St. John, Point Levi and
Montreal. It is reported that the Canadian
government has appropriated for electric lighting

and steam heating on the Intercolonial the sum of

§24,500, and that road is actively at work equip-

ping two trains with Julien storage batteries.

The experiments with the incandescent electric

lights which have been made at the torpedo
station at Newport have developed a novel use

for the little lamps, and one that is said to pro-

mise to be of great value in naval warfare.

With lamps of about loo-candle power fastened

on the ends of poles subinerged in the sea to a

depth of twenty feet, the water is so illuminated

that objects in it can be distinguished within a
radius of. 150 feet. There is little or no glare

from the submerged light to betray the presence

of the boat using the spars. It is believed that

by this means a boat might countermine an ene-

my's field of submarine mines by cutting their

cables or sweeping them to one side. It is prob-

able that torpedo launches will be equipped with

these lights in future. .

The Jenney Electric Light company are put-

ting a plant into Holton, Kan.

At a meeting of the directors of the Salina,

Kan., Electric Light & Power company, held

the 13th ult., the following officers were elected

for the ensuing year: President, J. F. Burrows;
vice-president, George Krueger; secretary, W. R.

Geis; treasurer, W. F. Gilbert.

The city council of Marion, Kan., have con-

tracted with the local electric light company for

fifteen lights.

Sault Ste. Marie is to have an ice rink 50 by
200 feet in size under cover, and lighted by
electricity.

There is probably not a town of 5,400 people

in the state which has not an electric light plant,

says a Kansas paper.

The steam yacht Thetis has recently been fitted

with a complete installation of the electric light

by Muir, Mavor & Coalson, of Glasgow. About
one hundred lights are fitted throughout the

yacht, electric lamps being used in the masthead
and side signal lam]5S, and in the anchor lamp.

The wiring is divided into five circuits, controlled

from the upper platform of the engine room,

where the switch-board and measuring instru-

ments are fixed. Double pole fuses are fixed on

the switch-board for each circuit, and from these
fuses the cables are led directly to five distribu-
ting boxes in various parts of' the yacht. All
the branch wires converge from the lamps to
these boxes, and are connected to the cables
through double pole fuses. The distributing
box for the lamps in the machinery space is fixed
in the engine room, and is of cast iDrass, perfectly
water tight; all wires in engine and boiler rooms
are sheathed with lead. An accumulator with a
capacity of 600 ampere hours is fixed in the
engine room near the generating plant. The
boxes, which are of metal alloy, are arranged in
three tiers up the yacht's side. They are set
upon glass insulators, and each cell is separately
secured in place by a system of levers and screws
completely insulated by glass insulaters. The
generating plant consists of a Willans central
valve compound engine coupled direct to a Sie-
mens dynamo, which is wound to give 120
amperes at 65 volts as a simple shunt, and at 50
volts as a compound machine at a speed of 400
revolutions per minute.

THE ELECTRIC MOTOR.
The Rockford Electric Power company, at

Rockford, III., has been incorporated. 'The
capital stock is $30,000 and the object is the
generation and transmission of power by elec-

tricity; incorporators, John Bartlett, J. W. Bart-
lett and Albert L. Bartlett.

It is announced that the Emperor of Brazil is

going to order a circular electric tramway for his

own personal use on the lines of the society of

tramways at Rio Janeiro. The motor is of the
Sprague system and will be fed by accumulators.

Charles G. Curtis and Francis B. Crocker, two
electricians of New York, have for a year or

more been giving their attention to the problem
of aerial navigation. They believe they have
perfected an electrical contrivance that will

enable them to control the direction of a captive

balloon in motion. The motive power and steer-

ing apparatus consist of a fan, from five to ten
feet in diameter, with a wide blade of thin steel.

The fan. is to work horizontally, deriving its

power from the electric motor suspended just

below the center or hub of the lowest side wheel.

Below the motor and fan the car will be sus-

pended. The motor is to weigh not more than
200 pounds and will have the force of a ten horse

power engine. The fan will ordinarily make
1,500 revolutions per minute, but can be increased

to 3,000 or even 5,000 revolutions in case of an
emergency. - The steel blade, acting against the

air at such speed, will be sufficient to carry the

machine upward and to steer it with or against a

current of air by deflections of the fan. The
new flying-machine is not, however, a free agent,

but must remain captive, connected by wire with
a dynamo, which will furnish power to the motor.

Up to the present time no storage system or

primary battery has been discovered of sufficient

power or lightness to be carried by the machine
itself. Mr. Crocker is deeply interested in his

invention, but he admits that it will be of no
practical utility, except for war purposes or

weather observations. He hopes to have the

machine perfected in time for exhibition at the

Paris exposition.

Immisch & Co., of Kentish Town, London,
recently made some tests of a pump in a colliery

at Normanton, driven by a motor. Current is

supplied by a dynamo on the surface, which is

driven by a steam engine 14 inch cylinder by 15

inch stroke. The current from the dynamo is

led down the shaft by insulated cables, and works
an Immisch motor at the bottom of the pit,

which drives a pairof differential plunger pumps.
The plungers are 6 inches and 4J4 inches in di-

ameter, and two pumps are driven from a shaft

with cranks at right angles. Owing to the differ-

ential arrangement of plungers the suction of

each pump is single acting, but the delivery is

double acting, and equivalent to that of a piston

4^4 inches in diameter. The total lift is 530 feet,

and the quantity of water raised during the trial

was 39 gallons per minute, corresponding to a

useful effect of 6.26 horse power in water lifted.

The connection between the motor, which runs

at 650 revolutions per minute, and the pump,
which makes only 8 revolutions a minute, is by

means of a transmission in three stages— first,

by a to inch cotton belt from the pulley of the
motor to a large pulley on an intermediate shaft

;

the second by a mortised pinion gearing into a
cast iron wheel ; and the third by a pinion on
the shaft of this wheel to a wheel on the crank
shaft of the pump. When doing full work the
engine indicated r4.3 horse power, the output of

the dynamo being 47.5 amperes, at an average
pressure of 172 volts, corresponding to about
II electrical horse power. "The resistance of
the leads is .29 ohms, producing a loss of .88

horse power, so that the motor at the bottom of
the shaft is supplied with 10.12 electrical horse
power.

THE TELEPHONE.
The London Tu/ies a.nnonnces that the Chinese

government has refused to ratify the agreement
between Li Hung Chang and an American syn-
dicate formed for establishing telegraph and
telephone lines in China.
The telephone line between Beatrice and Fair-

bury, Neb., is now an assured fact. A force of

men has already been set to work upon it, and it

will be completed and ready for use by January
next.

The telephonic system of the Victoria com-
pany at Melbourne has been purchased by the
government for one million francs.

The military authorities of camp Aldershot in

Ehgland, have installed a military telephone sys-

tem in the camp. They hope by this means to

be able to return to their respective regiments a
great number of men now employed as orderlies,

by obtaining a means of communication _much
more rapid between the different branches of the
service.

Incorporated in the annual report of Julius
Vogel, postmaster general and electric telegraph
commissioner of New Zealand, for the year clos-

ing March 31st, 1887, and just received, is a report

by C. Lemon, superintendent of posts and tele-

graphs of much interest. March 3Tst, 163 offi-

ces were connected by telephone, an increase of

29 offices over the number for the preceding
year ; the number of offices both telegraph and
telephone open at the end of the year was 406
against 375-the preceding year. There are now
eleven telephone exchanges and two branch ex-

changes one of which, at Blenheim, was opened
the first of last April with 38 subscribers. Fol-
lowmg is a list of the exchanges with the number
of subscribers to each : Auckland 425, Napier
94, Wanganui 113, Wellington 366, Nelson 71,
Christchurch 299, Timaru 62, Oamaru 47, Dune-
din 500, Invercargill 65, a total of 2,042 and an
increase of 287 subscribers for eleven months.
The capital expended on the telephone exchanges
amounted on the 31st of March to ^44,566. The
gross revenue for the year was ^15,477. The
working expenses amounted to ;!{^9,8o6, and the
net revenue of profit was approximately ;^5,67i.

THE TELEGRAPH.
The Chicago Postal Tel^raph company;

capital stock, $500,000, incorporators, Marcus
Polasky, George L. Miller, and William S. Rob-
bins, is one of the recently incorporated com-
panies.

A cablegram from London dated the 4th states

that the negotiations between England and
France, contemplating the joint working by the
two governments of a telegraph system across the
British channel, promise to conclude amicably and
satisfactorily to both parties. France has joined
England in refusing to renew the present conces-
sions enjoyed by the Submarine Telegraph com-
pany, and the latter being completely shut out
will be obliged to sell its wires, etc., upon the
terms set by England. The British government
is disposed to reduce the rate by the submarine
lines to 2d per word, and with this rate France
is believed to be satisfied.

The telegraph wires at different points in Ire-

land having been cut malevolently several times
and recently between Kilrush and Ennis, the
local police have announced to the inhabitants

that in future a guard of police will be installed

at the place where the wires shall have been cut,

at the expense of the parish where the act shall

have taken place.
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A Washington dispatch quotes Assistant

Postmaster-general Knott as saying that he is

convinced that the goverment will establish a sys-

tem of postal telegraphy within three years.

The Canadian Pacific Railroad Telegraph com-

pany's circuit manager at Newminster recently

wired to Manager Hosmer, at Montreal, that the

wires at Griffin lake and Revelstake had been

crossed by bears climbing the poles. The tracks

around the poles and the nail prints in the poles

were apparent. Bear traps were accordingly

placed at the foot of the poles.

Two freight trains on the AVheeling division of

the Baltimore & Ohio railroad collided near

Cochrane's Mills, fifteen miles from Pittsburgh,

Pa., on the 25th, ult. The collision is said to be

due to the negligence of a woman telegraph

operator, twenty-four years of age, in fail-

ing to deliver an order.

Telegraphic communication wilLshortly com-
mence between Russia and France. All dis-

patches at present come through Germany,

and have recently been tampered with at Berlin.

Russia in the case of war between Germany and

Austria, would be entirely cut off from tele-

graphic communication with the remainder of

Europe.

Miscellaneous Notes.

Conrad Steinel, a 3'oung electrician at the Wes-

tern Union office in St. Joseph, Mo., lights the

gas jet over his desk by electricit)'. He has a

new method of his own invention, which may, in

the course of events, be used in lighting street

and other lamps.

A fortnight ago Wilkesbarre, Penn., was
thoroughly shaken by the e.xplosion of a box con-

taining several pounds of dynamite which was

being used in an excavation. The electric wire

used in exploding the dynamite got in its work
before intended.

Levy, the inimitable cornetist, has found a

rival in the graphophone. He stood beside the

apparatus in Washington recently and filled the

air with such variations of "Robin Adair,"

"Yankee Doodle," "Killarney" and the "Last

Rose of Summer" as only he can roll forth from

the cornet. When he had concluded the recorder

of the graphophone was removed and the repro-

ducer substituted. 'J'he cylinder revolved and

the little needle began to follow the influential

track that had been carved upon the wax. A
little fainter than the original playing, but pre-

serving all the sweetness and the clearness of

the cornet's notes, the graphophone began to re-

peat the tune of "Robin Adair." Then it

rattled merrily the variations of "Yankee
Doodle," while the notes of the "Last Rose of

Summer," and "Killarney" were perfectly repro-

duced. More songs were played, and no matter

how many twists and turns the cornetist gave to

his notes he found that the graphophone re-

corded them all with marvelous minuteness and
distinctness. Levy had pla5fed into the phono-
graph, but, as he remarked, that machine gave a

metallic and harsh reproduction, failing entirely to

preserve the delicate phrasing and the clear,

bell-like tone which characterized his playing.

After the music there was some conversation.

"It's the most wonderful and astonishing thing I

ever saw in my life," said Mr. Levy, and "It's the

most wonderful and astonishing thing I ever

saw in my life," echoed the graphophone, as it

impudently repeated, also, a little cough to which
Mr. Lev)' had given utterance. Finally the cor-

netist turned to depart. "Good by," said Mr.
Lev)r. "Good-by," replied the graphophone.

Telsphone Stock Quotations.

Col. S. G. Lynch, broker, 146 La Salle street,

Chicago, furnishes the following quotations on
some of his specialties in telephone stocks:

Chicago - 375 390
Central Union 44 45
Michigan- 76 77
Great Southern 30 32
Colorado iS 20
Rocky Mountain Bell- 40 45
Cumberland 62 65
Wisconsin loS log
Bell of Mo -. . 160 165
Iowa Union — 2S 30
Missouri and Kansas ._, 08 6g

Personal Paragraphs.

W. H. Boulton, superintendent of the Stan-

dard Carbon company of Cleveland, O., was in

Chicago the early part of the week.

W. W. Griscom, managing electrician of the

Electrical Accumulator company of New York,

was in Chicago Monday last,

November 28th, at Minneapolis, Dr. Sylvanus

D. Cushman, of the American Cushman Tele-

phone company, was united in marriage to Mrs.

Idella M. Burghiem. To the rest and happiness

of a home the doctor is surely entitled. In his

prolonged litigation with his great competitor he

has been tireless in collecting evidence, and has
been practically homeless. Congratulations and
hearty wishes for happiness will be offered by
the many friends of the doctor and his estimable

wife.

W. J. Johnston, of the Electrical World of

New York, was welcomed as a guest of the Chi-

cago Electric Club last Monday evening.

Business Mention.

Leonard & Izard, 185 Dearborn street, Chi-

cago, are now general agents for the Edison
United Manufacturing company and also agents

for the Chicago Edison coinpany for isolated

plants in Cook county. They are about to

establish a supply depot in Chicago for Edison
apparatus.

"The universal condemnation of the so-called

underwriters wire, and the demand for some-
thig better, has induced us to offer our new
Trinidad line wire," write the Callender Insulat-

ing &: Waterproofing company, "as a substitute

for its use, and at a very little higher price.

This wire is served with two coatings of our

bituminized tape and braided over all. A ser-

ving of Trinidad compound is put on between
each tape and braid. The outside finish is neat,

clean and strong. It will not liquefy, nor become
sticky with heat nor brittle with cold. The cov-

ering is tough and tenacious, will stand rough
usage and a rubbing contact without abrasion.

While we claim that this wire is a water
proof line wire, we do not claim that it should be
used in wet places and in permanent contact

with iron; in such places our Bitite insulated wires

should be used. We claim that our Trinidad

line wire is well insulated, and is the cheapest, and
most serviceable wire offered for all pole work,
especially for high tension current."

Leonard & Izard have contracted with the

Kearney Milling company at Kearney, Kan., for

an Edison plant of forty lights ; with Selz,

Schwab & Co., of Chicago, for a plant of 600
lights, and will extend the system at the Soldiers

Home in Milwaukee.

The Waterhouse Electric & Manufacturing
Co., of Hartford, Conn., represented in Chicago
by C. F. Dunderdale, have taken the following

contracts recently : Ashland Electric Light &
Power Co., of Ashland Ky., a 30 full arc light

plant for city lighting and a 30 arc light plant, each
light of 1,400 candle power, for commercial
lighting, to be in operation by January ist ; a 20
light plant for the Horse's Home at Chebanse,
HI., Leroy Payne, Palmer House livery, Chicago,
proprietor. The Citizens Electric Light Co., of

Wellsville, Ohio, have just started a roo light

plant of this system.

W. J. Buckley, Chicago manager for the Fort
Wayne Jenney company, has recently taken a
contract for r,ooo incandescent lights at Salina,

Kan., and 600 incandescent lights for the Arm-
our Packing Co., at Kansas City, Mo.
The Western Electric company of Chicago,

have just closed a contract with Menken & Co.,

dry goods dealers at Memphis, Tenn., for a 45
arc light plant complete, iS incandescent lights

and a 60 horse power engine.

The Electrical Supply Co., of Chicago, have
located their selling agent, C. H. Cone, at 125
West Si.xth street, room rS, Kansas City, Mo.,
where a complete line of samples will be carried.

Mr. Cone is widely known throughout the west
and southwest and therefore needs no commen-
dation to the trade of those sections. On the
other hand his com.pany has shown wisdom in

stationing him at so important a distributing-

point as Kansas City.

The Chicago Arc Light & Power Co. has
placed an order for 15,000 feet of okonite wire

to connect their switch board with the mains.

James W. Johnson, E. M. Hawley, and'^E. C.

Loveland are the incorporators of the North-
western Electric Accumulator company at Chi-

cago. The capital stock is §65,000.

Foree Bain has removed from 95 and 97 Indi-

ana street, to 76 Market street, Chicago.

The Tucker Electrical Manufacturing com-
pany have yielded the agency of the Mather
Electric company for the states of Ohio and Mis-
souri, retaining the states of New York, New
Jersey and Pennsylvania. J. H. Reid, of the
Chicago office of the Mather Electric company,
will hereafter have charge of the Ohio and Mi.s-

souri business.

Electrical Patents.
Issued Nov. 29, 1SS7.

373. S59. Regulators for Electric Generators. Robert P.

Sellon and William M. Mordey, Victoria Works, Bel-
vedere Road, County of Surrey, England.

373,883. Application of Accumulators to Electric Light-
ing. Thomas P. Conant, Brooklyn, N. Y.
The invention consists in a series of accumulator

cells connected in pairs and a switch for connecting
each pair in piultiple arc or in series as desired.

373.910. Telephone Call-Box. Charles E. Scribner, Chi-
cago, 111.

The switch lever is reciprocated to change the cir-

cuit, or the telephone is taken down and hung up. At
each movement of the switch lever the teeth or rack of
the lever engage with the <iriving gear of the generator.
The invention consists in the reciprocating switch

for operating the generator as the telephone is huno-
up or taken down.

373.915- Induction - Telegraph System. Granville T.
Woods, Cincinnati, Ohio.

373,925. Telegraph Pole Protector. Herschel P. Cope-
land, East Orange, N. J.

Designed to prevent linemen from disfiguring the
poles with their climbers.

373-934- Electric-Arc Lamp. Charles A. Holmans, Win-
chester, Mass.

373,948. Winding Armatures of; Dynamo Electric Ma-
- chines. Charles E. Scribner, Chicago, 111.

378.967. Telegraphy. Patrick B Delany, New York,
N. Y.
An ordinary Morse key is used to transmit dots and

dashes over circuits of high capacity by (Causing to be
thrown upon the line impulses of electricity of alternat-.^

ing polarity and uniform duration. ^
373,96s. Telegraphy. Patrick E. Delanv, New York

>^ Y.

373,971. Commutator Connection for Dynamo Electric
Machines. James W. Easton, New York, N. Y.
The invention is stated in the si.Kth claim as fol-

lows: ' The combination with the armature bobbins of
an electric machine and the commutator as collector
plates, of a fusible compressible connection between
the same substantially as described."

373-975- Electrical Horometer. Ben M. Hammond,
han Antonio, 'lexas.

374,013. Electrical Indicator for Weighing Scales. James
E. Tarbox, Lynn, Mass.

374,017. Automatic Circuit Opener. Jacob P. Tirrell,

SomerviUe, Mass.

374,028. Electric Door Opener. Albert C. Woehrle New
York, N. Y.

374,036. Circuit Closer. Charles B. Bosworth, Everett,
Mass.

374,038- Telegraph Instrument. Charles G. Burke, Rich-
mond Hill, N. Y.

This instrument is designed for receiving messages
sent over lines having a high electro-static capacity like

ocean cables. A coil or solenoid included in the main
circuit is piaced in an intense magnetic field consist-

ing of two opposite magnetic poles derived from one
or more electro-magnets.

374,072. Electric Temperature-Regulator. W^arren S.

Johnson, Milwaukee, Wis.
The invention claimed relates to a novel form of

electro pneumatic valve and thermostat and to a spe-
cial device for operating the registers. There are

thirteen claims, the sixth being as follows: "
(6) In

a temperature regulator, the combination of a fan
register, adapted to be operated by fluid pressure,

with a locking device for holding the fans of said reg-

ister in the position to which they have been adjusted
"

374,088. Electric Organ Action. Hilborne S. Roosevelt,
New York, N. Y.

374,103. Manufacture of Telegraph and other Poles or

Posts David Wilson. County of Essex, England.
374,129. Arc Light. Clarence B. Noble, Cleveland. O.

The double carbon arc lamp described is of the

Brush type. A solenoid having two windings, one of

fine w-ire included in a shunt around the arc, and the

other, a coarse winding, operates to shift the arc.

When the carbons of the first set are nearly consumed
current is shunted through the line winding until

the core of the solenoid is lifted. The core of ^the sol-

anoid being thus lifted opens one pair of contacts and
bridges over another pair of contacts so as to cause the

main current to pass through the coarse winding, the

circuit being at the same time shifted to the second set

of carbons. -A cut-out shunt and the lamp w^hen the

resistance of the second arc is abnormally increased.
The claims, three in number, are limited to the

special devices shown.
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Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

A.UTOMATIC Engines
BOILERS, ETC.

Complete Power Plants Furnished
and Erected. k

Send for Catalogue. lizrj

Jl7e p^pkeF-I^u^^ell [Y^m'm^ and
f[\{^.

Qo.

Electric
Adapted to all Systems.

CITY OFFICE,

yilPineSt

ST. LOUIS,

MO.

WATERHOUSE SYSTEM
ARC AND INCANDESCENT ELECTRIC LIGHTING.

INSTANTANEOUS AUTOMATIC CURRENT REGULATION.
A 2000. c. p. arc light produced with less than two-thirds of a Horse Power, or twelve

16. c. p. incandescent lamps to one H. P.

THE WATERHOUSE ELECTRIC & MANFC. CO.
HARTFORD. CONN., and 154 LaSalle Street, Office 16, CHICAGO. ILL.

ECE(?JI^1^I/^|\('S POQI^EJ JOOI^,'
Made of the Best Tool Steel, Nickel Plated and of the Finest Workmanship.

(l|l|l|l|l!l|l!'!l|||l|l|l|l|!^|l!.|||.|l!l|lilH.|.|.|M.|t|^iHf^:^^'!-f!'||!

Comprises accurate Wire Gaii^'c. eftiier Biriiiinghflm or Edison Standards, French :Millimeter and Englisli
incli cttmparatlve Scales, Screw Driver. Wire Cleaner or Pencii Sharpener, and Standard Wrenches, IN ANEAT CASE FOR THE VtST POCKET. PRICE $3.

CENTRAL ELECTRIC COMPANY,
38 and 40 LaSalle Street, CHICAGO.

Mcintosh GalYanic and Faradic Battery Company,
NOS. 300, 302, 304 &. 306 DEARBORN ST., CHICAGO ILL.

MANUFACTURERS OF

GALVAJS^IC BATTERIES, FARADIC BATTERIES.
COMBINED OALVANIC AND FAKADIC BATTERIES,

STATIC MACHINES, ELECTRIC MOTOR for Static Blachines,
Deutal Engines. Small liathes, etc.

MILLIAMPERE METER. MEDICAL DYNAMO, ELECTRIC BATH APPARATUS,
and EVERY VAHIETY OF ELECTRICAL INSTRUMENT employed in treating dLsease.

The Mclniosh Combined Galvanic and Faradic Batteries have been adopted by the U. S. Government for its HospitaU.

HIGHEST AWARD AT THE NEW ORLEANS EXPOSITION.

Send lor Catalogne, and mention this paper. EXPEKIMESTAL ELECTRICAL APPAP.ATDS MADE TO ORDEP..

Gutta Percha Insulation Sawyer -Man Electric Co.
LICENSED BY AND SUCCEEDING TO THE COlIliERCrAL BD9INHSS OF THE

CONSOLIDATED ELECTKIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATENTS.

Our Balata Insulated Flexible Cords
ARE SUPERIOR TO ALL OTHERS.

GENERAL OFFICES:

MOTOAL LIFE BLDK,

32 NASSAU ST..

NEW YORK

Plans and Estlirates Furnished
for all kinds of Incandes-

cent Lighting.

Philadelphia Office:

No. 308 WALNDT ST

BOSTON OFFICE:

No. 33 FEDERAL ST.

Estimates Purnlahed for the
Thomson-Houston System

of Arc Lighting.

The DYNAMO of thfs Company is AUTOMATIC In Its regulation, and will maintain a UNIFOEM
LIGHT, with ALL or ANY PORTION of the lights in Circuit. Our LAMP will NOT BLACKEN and

win MAINTAIN its CANDLE POWER during its Guaranteed Life.

CHAS. A. CHEEVEK, Pres. WILLARD I.. CANDEE, Treas.

The Okonite Company,

vlON/^

trade. mark.

Manufacturers of

gleetrsie IfiiJl^t, ^elepl^one and ^ele^papl^

WIRES AND CABLES
FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
We particularly desire that a trial should be given our wire by all parties contemplating Underground,

Aerial or Submarine service as we are convinced that it Is the safest wire for ihe purposes tnown, and we
can. without hesitation, refer to parties who are now usiog it. We are also manufacturers of the celebrated
OKONITE TAPE, the jeet Insulated Compound for mating joints in the mariieE. Estimates and
quoiacloDB furnished upon application.

Chicago Branch, 38 & 40 LA SALLE STREET, Chicago, III.

Minnesota Branch, MINNEAPOLItj ELECTRIC CO., Minneapolis, Minn.

Nebraska Branch, MIDUND ELECTRIC CO., Omaha, Neb.
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paraday (|arbon Company,

CAPACITY, 1,000,000 CARBONS MONTHLY.

PITTSBURGH, PA.

THE ELECTRICAL CONSTRUCTION GO.

171 RANIOLPH ST., CHICAGO, ILL.

G. A. HARTER, Manager.

Contractors for the Installation of glectric [ight plants

OF ALL SYSTEMS.

All orders for Electrical Work promptly attended to.

FRANKLiN S. CARTER. CHAS. M. WILKINS.

Partrick & Carter,
ESTABLISHED

1867.

E. WARD WILKINS.

Y^^ i • 10 1* Tor the TELEQRAPH, TELEPHONE, ELECTRIC LIQHT^ Etc.

iilectrical oupplies "°- '"
'°'"' i^^^j^^^"""""' "

X X PATENT NEEDLE ANNUNCIATORS AND BURGLAR ALARMS,
Batteries, Electric Bells, Push Buttoas, "Wire, etc. Electric Bell Hangers' Supplies, Electro-Platers' Supplies, Electro-Medical Machines, Experimental Apparatus, Electrical KoTelties, etc., etc. Send for CatalofTieB

and set prices before purchasing.
' "

Electric Light Repairing, General Machine Job-Work, Pattern Making, Etc., Etc

ELECTRICAL AND MECHANICAL ENGINEER, ^'A^iJS^IgtuRER.
OfTice and Works: 76 MARKET ST., CHICAGO.

GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALER IN EXPLOITER OF

Electrical Securities. Electrical Inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET, CHICAGO, ILL.

log Will Obit
Both Advertiser and Publisher by mention-
ing the WESTERN ELECTRIUIA hen
writing to adveriisers.

SEBASTIAN MAT & CO.'S

IMPROVED $60
Screw-Cutting Lathe.
UeHit'ned especially for electri-
cians ;ind others requiring a liitbe

fur accurate work. Catalogue of
Lathes, Drill Presses, Tools, etc.

mailed on application.

184 W. Second St., Cincinnati, 0.

The Globe glectric Company,
Manii/acturers^ ImPorUrs and Dealers in

Qlectrlcal Apparatus ^ Supplies.
AGENTS FOR EUROPEAN ELECTRICAL SPECIALTIES.

46 South Waier Street, Cleveland, Ohio.

Complete Domestic Combination Outfi's.
These sots retiuire no tcclmlcal kDmvle.lge to connect; they are

nil contained In bJack, highly Onlslied hard rubber cases, mounted lE
mckel plate and ready for use. The hell domes are all 3i Indies, the
coils arc wound with silk covered wire and the contacts are of
platinized silver.

Three Way .Vnnunclator and Bell Set Sl6 00
Invalid's Portable Call Bell Set __ 700
Burglar Alarm Set

'"
7 5Q

rire Alarm Outfit ."."I.V'.'.T.Vsroo'to 8 00
Portable Electric Testing Set (see cut) . 10 00
Family Electro Medical Set _ _ 12 00
Telegraph Set for Short Lines and Learners '

6 50
High and Low Temperature Alarm... 12 no
Single Stroke or Trembling Bell Set 6 00
Switchboards, Switches, Annunciators, Bells, Wires, Push Butr

tons. Alarm Coptacts, etc.

The Rice Automatic Engine.

5 -3 m " - I "
S 3

ra fc.

s

o T3 S .

tin h

ig
w g .a -^ « fe e- .s

m
m g » a w

U2 ^

THE JOHN T. NOYE MFG. CO., BUFFALO, N. Y.

81

Electrical manufacturers,

32 & 34 FRANKFORT ST.,

NEW YORK.

(^l7i(;a(;^o Ele(;tri(; Qub.

PRICE $3.25.

A. B, LYMAN
J

Cleveland,

Ohio.

^bere will be a meeting of tbe gHICAGe BLECTRie

oLUB, rrlonday evening, December 1 9tb, at 8 o'clocb, at

tbe rooms of tbe glub, 122-124 glari^ ^treet.

ADDBESS

American

CUSHMAN

TELEPHONE

COMPANY,

Boom 12, 242

S. Water St.,

CHICAGO, LL.
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J. B. YOUNG,
PRESIDENT AND TREAS.

B. K JAMISON,
VICE-PRESIDENT.

Solar Carbon & Mfgr, Co,

WELL SELECTED
AND GOOD

OFFICE,

N O. 6 9

Schmidt & Friday

Building.

PITTSBURGH,

PENN.

MADE FROM NATURAL GAS. PROCESS PATENTED.
Western Office, Room 45, 187 La Salle Street, Chicago.

SPECIAL DISCOUNTS ON LARGE ORDERS.

Telegraph, Telephone and Electric [ight Supplies.

ANNUSCIATORS, BURGLAR ALARMS, ELECTRIC BELLS,

BATTERIES AND BATTERY SUPPLIES.

Repair Wortc done and Special Manufacturing attended to.

Skilled Workmen in all Departments.

I^"ALL APPARATUS WARRANTED AND SATISFACTION GUARANTEED.

MAGNETO BELLS, ETC., ETC.

F(ailuyay J(^|(^(5rapt7 5^PP'y Qpmpapy,
yl'o. 211 and 213 Randolph Street, CH CAGO.

COKBESPONDENCK SOLICITED.

United States Glectric Fire Alarm (Jo.

EVART, MICHIGAN.

PROPRIETORS OF THE

Cte Police aM Fire Alan Teleirapli

SYSTEMS,

The most Efficient, Durable and Re-

liable now in use, and giving

entire satisfaction in d if-

ferent cities and

villages in the United States.

SEND FOR CATALOGUE.

J. .1. niCKEY, riesldent. 1S?.AEL LOVETT, FLEMOX DRAKE, Vice Piesldent.

H. J. WELLS, SncVantl Geo'l Man. Sup"t and Electrician. L. H. KORTT, Treasurer.

MIDLAND ILICTEIC COv,
OMAHA, NEBRASKA.

DEALERS IN

ELEC:TEr€AL SUPPUEB
For tte Telegrapb, Telepboae an€ Eletstelc E,IgM.

Hotel and House Annunciators, Burglar Alarms, Fire Alarms. Electric Gas Llgl'tlng, Speaking Tubes,
Elevator Anuunclntore, Batteries, Pusli Buttons, Electric Pens, Telegraph Learner's Instruinents, Medical

Batterli's, Linemen's Tools, Bell Hangers' Supplies, Railway Vcloclpiidos, Cars, Etc.

Western Agknts,—THE OKONITE CO.. and the Rclurn Call System of Hotel Annunciators. Fire
Alamiri for Cities and Towns. We own llie Fi-anctiUes of the Western States and Terrlcorlea for the

IMPROVED McCULLOH

and are prepared to give franchises and construct plants on reasonable terms.

[t^Eslima'es furn'shed and contracts made for any and all kinds of Electrical Work In any part of the
West. Correspondence sol'cited. Illustrated Catalogue and Price List on Application.

I

Forest City Electric '^Vorlis,
Manufacturers of CLEVELAND'S ELECTRIC LIGHT CUT-OUTS,

GANG SWITCHES, FROU 5 TO 40 AMP£RES.

Quick Make and Break Uncon-
trolled by the Handle.

Correspondence

Solicited with

Electric Light

Companies.

W. B. CLEVELAND, Proprietor, 26 S. WATER STREET, CLEVELAND, 0.

SendforOurValuableBookforEngineersandBeitUsers. Free."**

Agents in all Cities. Send for Trial Belt.

Our Belts are the strongest, most even and perfect Electric Belts made.

ST. XjOXJIS, BiX.Q.

lie Card Electric Motors.

iHE CARD ELECTRIC MOTORS
' running sew ng mach nes dental lathe etc bj
a|or by ncandc cent 1 ght currents also for photo
g^h c retouch ng and other light power uses by
Fnary battery These motors have the Card Re
n able Commutator in wh ch all the sect ons can
t aken out and replaced without d sturb ng a wire
f excellent apparatus for schools and colleges II
li rated catalogue sent free on demand.

GEO. F, CARD MANF&, GO

,

lation Western Electrician. Cincinnati, OhlO.

The Standard Opeu-Circuit Batteries of tlie "World.

GONDA and DISQUE,

The Only Genuine Leclanche Batteries

Are those "which bear this

LABEL and the Trade-JIarli, GONDA.

^^ DO NOT DE IMPOSED UPOS BY L1IITATI0NS.

If dealers have not the Genuine Battery,
send direct to us for Price- List.

THE LECLANCHE BATTERY CO., *
GONDA (FORMERLY FRISM) CELL. COMPLETE. 149 West Eighteenth Street, New York,

GEXriNE DISQUE CELL, COMPLETE.

The Porous Cell also bears Label.
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D. A. DASGLER, Pres. J. B. CHOUSE, Uce-rres. W. H. BOULTOX, Supt. B. A. TBEMAISE, Asst. Supt. C. E. FEEXCB, Sec. W. G. SMITH. Treas.

The Standard Carbon Company,
Successors to THE BOULTON, CLEVELAND & CRYSTAL CARBON COMPANIES,

AXD MANTIFACTITKERS OF THE ABOVE

#==Qelebrated Bra9d5 of Qarbop poi9t5 a^d Battery /Haterial.^^^l

CAPACITY, 100,000 DAILY.

Tliis is not a combination, but a consolidalicn of the best skill and talentin the carbon business, for the purpose of producing the best possible carbon at the lowest
practical price.

We have the largest capacity, the best skill, and make the best carbon in the woild, and manufacture carbons for every system of arc lighting in the world. Prices and
discounts furnished on application.

Cleveland, Ohio, U. S. A,STANDARD CARBON COMPANY,
GILES JLITXI-JMAG-NEXIG SHIELD FOR -yWJLXCIIES.
Office of Van Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Ami-Magnetic Shield &Watcli Case Co.
Genilemen : — Your Anti-Magnetic

Shield for watches cannot be over-esti-

mated. It is now very near eight months
that I have worn my watch, and to-day

it is (without correcting time) about one
minute slow. Considering the fact that

I am every day near dynamo electric

machines in our regular business, the

test could not be harder. I could never
have believed it before that protection

was so complete. In this age of elec-

tricity, not only electricians, but every-

one who needs the correct time, should
have the Anti-Magnetic Shield. A good
deal of practical ulility, as well as pleas-

ure, can be derived from a good time-

keeper. At present, I look upon a watch
without a shield as a thing incomplete,
and so it is. Very Respectfully,

CHAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M. Co.

'
' * ^ * I have no hesitation in saying
that I believe the shield would perfectly

protect the watch against any magnetic
influence to which it is likely to be ex-

posed by being worn in the vicinity of a
dynamo machine.

The plan you have adopted of plac-

ing the watch movement inside a closed

box of this magnetic material, is based
on true scientific principles, and is the

only plan I know that could succeed.
WM. A. ANTHONY,

Prof. Phs. Dcpt., (.orneU University.

The application of Anti-Magnetic
Shields to pocket time- pieces promises to

be of very great importance to horologists

and watchmakers ; it will render opera-

tive and line adjustments and mechan-
isms which hitherto have been made
almost nil andin operative on account of

their susceptibility to the all-pervading
magnetic influence.

AMERICAN WATCH CO
Waltham, Mass.

Sure pr t( ::un from all Electrical and Magnetic distmbances.
Send for descriptive circular. GILES BROS. & CO., 103 State Street, CHICAGO

The Baxter Electric Motor.
This Motor is now ready to be placed upon tlie Blarket,

Manofactured for both

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE,

CORRESPONDENCE SOLICTED.
Address :

)

1 1 SOUTH STREET, BALTIMORE, MD.

Factory A, Constltatlon and Monument Sts. Factory B, Buren and Monument Sts

TY)^ U/oodbury

AUTOMATIC

Cut-Off High Speed

-MAXIJFACTUEED BY-

WOODBUI^Y CnGIKB

(iOMPANY.

ALSO BUILDERS OF

piaip 5lide l/alu€

ANT)

Bonlile Valve Irflim Sp[fil

AUTOMATIC

Qjt-off ^T)(^m
ASD

TUBULAR BOILERS.

Address the Manufactnrei a at

-', 652 Mill Street, RCCt ESTER, K^^
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lie W^n Pepoele Eleetpie [\nuhdumn^ ©o.
Owners of the Patents and Inventions

of CHAS. J. VAN DEPOELE

I^ailu/ay

/Apparatus,
Electric Arc Light Dynamos and
Lamps.

Constant Speed Stationary Electric

Motors, Etc.

Our Arc Electric Light unequalled.
The only perfect Double Lamp.
Thousands m use. Guaranteed
equal to any in every respect.

OF CHICAGO, iILL., U. S. A.

VAN DEPOELE

^I^(;tri(;

I^ailu;ay5
ARB IN OPICRATIOK AT

Appleton, Wis., S'cranton, Pa.,

Montgomery, Ala., Detroit and
Port Huron, Mich., Windsor, Ont.,

Binghamton, N. Y., and Lima, O.,

and are being constructed at An-
sonia, Ct., Brooklyn, N. Y.,

_"= .Catharines, Ont., Omaha, Neb., and

^^p Dayton, Ohio.

Estimates and Catalogues sent on
Application.

V^n Depoele ^leet-rBie Ifi<5bk
^''^ '" "^^ everywhere and are daily growing in Popularity. Write for Illustrated

'•^
j

Vj' ^' ' yL ) Electric Light Catalogue.

-ADDRESS-

VAN DEPOELE ELECTRIC MANUFACTURING CO.
15,17, 19&21 NORTH CLINTON STREET,

MEW YOBK OFFICE : Rooms 220, 221 & 222, No. 45 BROADWAY. CHICAGO ILL U S iX

GEO. D. ALLEN, Gen-l Mgr WM. HOCHHAUSEN, Supt and Electrician

Excelsior * Electric * Company,
9 Dey Street, New York Factory, 204 to 216 Willoughby Street, Brooklyn, N. Y.

Excelsior Electric [iglit

TO THE FRONT

By reason of its new Automatic Re^lator that does not depend

on merely shifting tlie brushes, tiut cuts out a portion of the field

magnets as each light is turned off, saving the power in proportion

to number of lights burning down to one light.

Dynamo is the simplest of all makes and requires no attention

except to keep it clean. The lamps are ornamental, can be used in

connection with any system from seven to fifteen amperes without

change of magnets.

The first and only system where Incandescent lights are success-

fully running off Arc Light Circuits.

Twenty-five dollars will repair our dynamo in places that cost

seven hundred dollars on other systems.

Our system is original, and not copied after foreign obsolete

patterns.

Our prices are reasonable.

The only system that has local companies paying 40 per cent,

and above on its capital stock.

We take the contract wherever we bid.

Address

F. W. HORHE^ Western Manager^

SXCELSIOR iLECTRIC &0.,

18S Dearhom Street, Rooms 13 and 14.



WESTERN ELECTRICIAN. December lo, 1887

-OFFICERS
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P. A. RANDALL, V. Prest. R. T. IWcDONALD, Treas. & Gen. Manager.

-DIRECTORS:-
H. G. OLDS. JOHN H. BASS. P.A.RANDALL..

M. w. SIMONS. R. T. Mcdonald.

P^ort 'KTayiie "Jenney" Electric Li^lit Co.,
SOLE OWNERS AND MANUFACTURERS OF THE

J. A. Jenney Dynamo-Electric Machines,
AND THE PERFECTLY AUTOMATIC AND SELF-REGULATING

* J^ElSriSTEY JLRC LIG-HX.^ —

*

r The JENNEY DYNAMO has no equal for SIMPLICITY, COMPACTNESS and DURABILITY,
The'same has been said and admitted to be true of the Jenney Lamp. Recommended for the award of the

Ol^lL.^S' CStOHmTD 3VE IE: id .a. 3L.
At the Great Southern Exposition at Louisville, 1883, for Best Arc System. Awrarded First Medals
for Best Arc Lamp, Best Arc Dynamo, Best Arc System.

This system HAS NO EQUAL for SIMPLICITY, DURABILITY and STRENGTH OF LIGHT.
'We have the Only Perfect W^orking Headlight for Steamboats, with Focusing Reflector. Full in-

formation furnished on application.

MAIN OFFICE AND WORKS: Broadway and P. Ft. W. & C. Ry., Ft. Wayne, Ind., U. S. A.
PHILADELPHIA OFFICE: 26fNorth Seventh St., G. A. WILBUR, Manager. CHICAGO OFFICE : 115-117 Monroe St., W. J. BUCKLEY, Manager.

T
OF

C:JXjE3"VElIj-A.]>jriD, OHIO.
MANUFACTURERS OF

Ineandeseenee

Lighting

Apparatus.

EUctpic HJotops!
CARBONS FOR ARC LAMPS, Etc., Etc.

Chicago agent,

ALEXANDER KEMPT,
X30 Washington St.

Omaha agent,

E. G. TUPPER,
^ X 509 Farnham St.

The Handsomest! The Cheapest! The Best E

PUBLISHED EVERY SATURDAY.

The WESTERN ELECTRICIAN typographically is the HAND-

SOMEST ELECTRICAL JOURNAL in the world.

It is published WEEKLY, each number consisting of TWENTY-

FOUR BEAUTIFULLY ILLUSTRATED pages.

It is the CHEAPEST weekly electrical paper in the Englisb

language.

In the VARIETY and EXCELLENCE of its CONTENTS, andl

in the CHARACTER and NUMBER of ENGRAVINGS published

it is excelled by no other electrical paper.

The SUBSCRIPTION PRICE is only $2.00 for a FULL YEAR.

OF FIFTY-TWO NUMBERS.

SEND IN YOUR SUBSCRIPTION FOR THE ONLY ELEC-

TRICAL JOURNAL PUBLISHED IN THE WEST.

ADDRESS

6 LAKESIDE SUILDIN6,

CHICAGO.

i
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STANDARD UNDERGROUND CABLE CO.
General Offices, No. 708 PEMN. AVE., P1TTSBUE3H, pa.

Nev Yori, Telephone BalldlEg, Cortlandt Street.
3-. L. Wiley Manager.

Chicago, 133 East MadUon Street, F. E. Deget-
haidt, Manager.
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Secretary.

Hces : J

MAXUFACTCRERS OF

The fARINS ANTI-IKDUCTION AND BUNCHED CABLES
ANDACHESON COMPOUND CABLE.

For Telegraph, Telephone, Electric Light and Power: Underground, Suhmarinc
and Aeilal

LIGHT LEADED CABLES FOR HOUSE USE.
Insulated Line Wire, Underwriters', Magnet, Annunciator and Office Wire,

five Years of Uniform Success Enable us to Guarantee our Cables.

DAY'S KERITE INSULATION.
The acknowledged Standard for durable and high
ulation. Its merits proved by a record of over

. arter of a century. Adapted to all electrical purposes.

Electric Light and Power. Aerial Use,

Telegraph and Telephone, All Sizes Subterranean Use,

Railway and all other ^ ^^ £„cased Wires. ^""^''"^
"f„, . . „

, ,Branches of Stgnalmg. Concealed Wiring in all Locations.

CLARK B. HOTCHKISS, Gen'l Mgr., l6DeySt.,NEW YORK.
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CilLLEWDER
INSULATING and

WATERPROOFING
45 Bipaadway, Kew Xosfe

doMpflniy,
IS4 SaSaSl© St., <SMeag@,
MANTTFACTtmERS OF

IIMSULATED WIRES AND CABLES.
I
Bitlte Wires for Use Underground, in Plaster,

Damp Places, Etc., Etc.

Teinidad Wikes for Line Work in place of Underwriters.

:Ei:iE!Ca?3El.IC XjIGrUT -WiaECIES of all Biases a SI»JE!CI.a.3_.T X".

The (JWcago Glectrical Developmeiit (^o.

PROMOTERS OF ELECTRICAL INVENTIONS.

Patents bought outright, or inventions handled on royalty.

We have superior advantages for placing/patented [ai tides

on the market.

Correspondence with inventors solicited,

171 RANDOLPH STREET, CHICAGO.

EI-ECTRIG ILIG-HX STJT^P>I.IES JL SFECIALXY.

THE ILlCTBICmL SUPPLY CO.
IT Dev Street, NEW YORK. ITl Randolph Street, CHICAGO.

125 West 6tli Street, KANSAS CITY.
FACTORIES: ANSONIA, CONN.

Dakiel W, Mahmott, President.
Aj>di3on H. Nurdyke, Vice-President,

CHAELE3 I>. JHNNKT, EleCtTlClBn Bkaiitatid Eoeison, Secretary.
Aiioa K. HoLLOT^^LL, Treasurer.

Jenney Electric Company.
Sole Owners of all the Patents and Inventions of Charles D. Jenney (known as the Jenney System) and Sole Owners and Manufacturers of his

Improued Oynamo, [jamp »%

Electric [|)otor.

In all desirable features of Arc and Incandescent Lighting
the Jenney System leads. Simple, durable, economical,
steady, brilliant and penetrating. lu these eosentials it chal-
lenges comparison.

Estimates Promptly Furnished for Erecting Electric Lighting
Plants for Cities, Companies or Individuals.

Prices Furnished for the Jenney Arc oh Incan-
descent Systems, or for both combined.

The Jenney Arc-IncandesccntDynamos are self-regulating,
! and permit the turning on and off of one or all of the Lamps
at will.

This Company gives special attention to furnishing Mills,
Shops, Factories, etc., with Individual Plants.

r^ SEND FDB PIUPiLET lUDSTflSTIHG IHD DESCBIBINS TBE SfSTEU. -^
OFFICE AND WOBKS:

iCoFo Kentucky Ave. and MorrisKSt.,

INDIANAPOLIS. IND.
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The Thomson-Houston Electpic Go.
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This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF FOR DIRECT LOW TENSIONINCANDESCENT DYNAMOS
AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

These dynamos are automatic in their reg^ulation and will maintain a uniform ight, with all or any portion of the lights in circuit. Our lamp will not blacken, and will

maintain its candle power during its guaranteec life. Every requisite for the most perfect system of

Incandescent Electric Lighting, at prices which insure a profitable investment to the purchaser.

Incandescent Lamps and Appliances for Incandescent Lighting.
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3 s. (0This company also manufacture Electric Motors of all sizes for the transmission

of power. Plans and estimates furnisheci for all kincis of Arc and
Incandescent Lighting.

THE THOMSON-HOUSTON ELECTRIC CO.,
«(g offices:

Eastern, 178 Devonshire St., BOSTON. Western, Pullman Building, CHICAGO, ILL.
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EDISON'S NEW LAMP
1]V

'People's Theatre, Minneapolis.
12 16-CANDLE POWER LAMPS GUARANTEED PER COMMERCIAL HORSE POWER.

Edison United Manufacturing Co.,

65 Fifth Avenue, N. Y.

Minneapolis, Nov. 17, 1887.

GENTLEMEN:
The Electric Light put in my Theatre by your company is far beyond my expectations. Its system of light

ing is perfect and is all that your representative claims for it.

Your light was chosen after a thorough inquiry into the merits of the different systems and I am more than satisfied

with my choice. I have, beyond a doubt, one of the finest lighted houses in this country. The apparatus for controlling

the light is the most complete I have ever seen. I am getting all of twelve i6-candle power lamps per horse power, if not

more, and the life of the lamps averages away beyond a thousand hours,

I take great pleasure in recommending your system and you may refer to me at any time.

Yours Truly,

LAMBERT HAYS,
Proprietor People's Theatre.

Plait Iistallei M LEONARD & 1Z4EII, GEBBiL AGENTS EDISON DNITED MFG. CO., 185 DEAEDORN ST., CHICAGO.

The United gtates llectric Lighting Co-

FOR ISOLATED AND STATION LIGHTING PURPOSES

STTPEHIOEl TO AITY OTHEE. SYSTEM BEOATTSE OF
3\ More Light (or a given ainoiint of Power. Greater durability of Incandescent Lamps.
^^

Better Mecliaiiical Design and "Worlvmanship. Absence of discoloration of Incandescent Lamp Globes.
The only AiKomatic Kegulaiiou in Dynamos. Completeness of details.

Precision and Keliability of Measuring Instruments;

MANUFACTURE LATEST IMPROVED

9ea9de5(:e9t Si<5f?ti9§ ,

Mains costing approxi

AND BECAUSE OF
The'only reliable system of comparatively low tension long distance incandescent lighting, using conductors of low cost,

mately !S2.80 per lamp for a mile, losing only five per cent, of current from dynamo to lamps;

AND ALSO BECAUSE OF
Incomparably the best Alternating Current or Secondary Generator System (high tension) extant, same covered by fundamenkil patents, and

which ^T-p not used for advertisino- purposes, but for the protection of the users of our apparatus. In the use of this system, conductors (mains) at

H.ree per cent, loss cost approxim°ately70 CENTS PER LAMP FOR A MILE.

BEWARE OF PARTIES POSING BEFORE THE PUBLIC with SO-CALLED ALTERNATING SYSTEMS

cUimin"- riehts under Gaulard & Gibbs' patent, No. 351.589, which has been found to be impractical and has been .abandoned, and who are now
fl'lllB infringing patents owned by the United States Electric Lighting Company, substituting same for their uncommercial and discarded system.

C. C lAf AririlLrM, WESTERN MANAGER,

216 I-a Salle Street, OliicsLgo.

Offices, Equitable Building, 120 Broadway, New York.
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-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS AND BATTERY MATERIAL.

(jlmepican ^^leci^pical Wo^^s,
PROVIDENCE, R. I.,

EXCLUSIVE 3IANUFACTirRERS OF THE

13.'JL//J

Telegraph, Telephone and Electric Light.

Highest Insulation and Lowest Inductive Capacity

of any Cable in the Market.

\ New York Office, 18 CortlaiuU Street.

P. C. ACKEUMAN, Agoiit.

The Oetroit Sight Feed [ubricators

Are pronounced the best by more than 20,000 users.
They are especially adapted to

PIGP gPEED ENeiNEg FOR EIiECTl^IC LIGpTI^g
Being SIMPLE in OPERATION and ALWAYi RELIABLE.

A Lubricator sent on 30 days' trial to responsible parties.

" I would not take Jive times the cost of my lubricator if I could

not get anotJier," is the statement often made by users.

Liberal discount to the trade. Send for Circular and Price
List.

DETROIT LUBRICATOR CO.
Office, 1 1 Rowland Street, DETROIT, MICH.

POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS OF

^team and [jydraulic |||achfnery.

Coraplete Steam Plants for Electric

Light and Power.

Western Agents for AriTiington & Sims' Eng-ines, Steel Tubular
Boilers, Jarvis' Patent Furnace, National Rocking and Sheffield Grates,
Lowe Feed Water Heater, Blake Pumps, Korting Injector, Jenkins' Bros.
Valves, Etc. Also, Brick and Pipe Work, and Belting.

SEND FOR LATEST CATALOGUE.

707 and 709 MARKET STREET, ST. LOUIS.
BRANCH, 521 DELAWARE ST., KANSAS CITY.

j^ol/T)^5, Bootl7 9 jiaydei)^,

25 PARK PLACE, HEW YORK.
-MANTJFACTUEZES OF—

Bare and Insulated jflire,
Underwriters' Copper Electric Light Line Wire, handsomely finished,

highest conductivity. Copper IWagnet Wire, Flexible Silk and
Worsted Cords, for Incandescent Lighting. Lead Covered
Copper Wire, for inside use. Round and Flat Copper

Bars, for station work. Insulated Iron Pressure
Wire, Patented Barbed Copper Lighting

Protector Wire.

-SOLE ABENTS FOR-

The Forest City Carbon |1)nfg. Zk Cleveland, Qhio.

Western Agency, 185 & 187 Dearborn St., Chicago.

Qepeua J\|09-^a§9et:i(; U/atel^ Co.

( IIjX Ik/EX a? £3 1>.

)

Containing Paillard's

Patent Non-Magnetic

Compensation Balance

and Hair Spring, which

are absolutely exempt

from magnetism and will

not rust or corrode.

Every watch is a fine I

timekeeper and accurate-

ly adjusted to tempera-

ture. As these non-mag-

netic qualities are in the

WORKS, they require no

shield or other protection. •

fis\ your Jeu/eier -^

for tf^efn.

ITT & IT© BrosLdisra^y,

Sepd for Qatalo(5ii<?.
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EDisows oi'iisrioisr.
Geneva Kon-Mdfjnetic Watch Compani/ :

Gentlemen :—During tfie past six months I have submitted the ivatcJies containing
Paiilard's Patent Non-Magnetic Compensation Balance and Hair Sjiring to test in different
fields of magnetism. I find them exempt from magnetic influence, however strong, and prac-
tically no retardation of the balance, nor change in rate occurs, even when in actual contact
with Dynamos or pou-erful Electro-Magnets.

I have been carrying one of your watches, and going around Dynamos and other Electrical
Appliances, where I have never been able to carry a watch without ruining it, and it has
Ijroved an eiccllent time-keeper. I consider Faillard's Balance a most wonderful and val-
uable Invention, not only for workers around Dynamos, but tvJierever accuracy of time is
required. yery truly.

Orange, N. J., Dec. 7th, 1887. T. A. EDISON.

i Standard Electrical Works,
MANUFACTURERS OF

HO TEL AND HOUSE

ANNUNCIATORS Telegraph and Telephone Apparatus,
BURGLAR

ALARMS.
SOLE MANUFACTURERS OF THE

HESS SYSTEM OF GUEST GALL, FIR^ALARM ^< ANNUNCIATOR GOMBINED.

CALL BELLS, "POST'S" MAGNETO BELLS, PINS AND BRACKETS, BATTERIES, ETC. ETC.

In Stock: Full Line of Iron, Steel and Hard-Drawn Copper Wire, Delivered at Lowest Prices.

t^ ESTIMATES FURNISHED. SEND FOR CATALOGUES AND PRICES.,^ CINCINNATI, OHIO, U. S. A.

«afHE » Improved «:."itAW « Irism"* 1attery»»
THE NEATEST OF ALL BATTERIES. THE BEST AND CHEAPEST.

SIZE OVER ALL. 4!<, x AH X 7K

With tUe exception of glass brolien by carelessness, and the zinc and sal-ammoniac consumed in the production of cui-rent,

all parts of this Battery are Guaranteed to he Everlasting. Perfectly uniform and reliable in action, of faultless construction and
beautiful appearance.

Perpetual Negative Elements!!!
. These consisting of specially prepared prisms of Carbon are fine depolarizers, performing this function indefinitely, do not

require renewal, as is the case where chemical depolarizers are employed, thus a great economy is effected. These ceils are so
constructed as to prevent evaporation of the solution, and crawling out of the salts. Thousands of these cells now employed for

Telephone Transmitters, Gas Lighting, Annunciators, Burglar Alarms and other Automatic Devices are giving Perfect Satisfaction.

The many Physicians now using tlie ''Impro/ed Law " as an office battery, are unanimous in their e.xpressions as to its

perfection and adaptability for electrolysis and general galvanization, requiring no renewal nor attention in from two to five years,

the latter depending onlj' on the amount of use.

Nota :—Tills battery is not suitable for Galvano Cautery nor Incandescent Light purposes.

LAW TELEPHONE CO., Sole Manufacturers, 112 LIBERTY ST., NEW YORK.

PAYNE AUTOMATIC ENGINE
B. W. PAYNE & SONS, Manufacturers, Elmira, New York.

BUILDERS OF

Single Valve and Corliss Valve

ENGINES.
SELF CONTAINED AND SINGLE CRANK

ENGINES
Specially Aflapleft for Electric Liiltiii.

WESTERN DEPARTMENT:

No. 10 S. Canal St.

CHICAGO.

H. S. WALKER, manager.

..:; ^=^&t.
TELEPHONE 4024.
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We have a considerable quantity of KERITE WIRE size No. 13 B.

& S. Gauge, 6-32^^ insulation, which has been in use, but is prac-

tically as good as new.

We will send a sample of this wire and quote a very low price to

any one who inquires.

Western Electric Company
CHICAGO-NEW YORK-ANTWERP-LONDON.

The Eddy Electric Manufacturing Co.

„.„.„c,u„.,.., Q^t;Q/7\a[;je Rcetrie /TAot'orQ"-""""—

In all sizes from >^ H. P. upwards. The efficiency of tliese Motors is over 92 per cent. They require no rheostat, are perfect
in regulation, simple in construction, and thoroughly and substantially built. Also manufacturers of

THE MATHER DYNAMO ELECTRIC MACHINE,
FOR ELECTRO-PLATING, ELECTROTYPING, COPPER REFINING, ETC.

These Machines cannot reverse, use no water, do not spark, and are noiseless. Satisfaction Guaranteed.

The Eddy Electric Manufacturing Co., Hartford, Conn.

^LECTRIC i- JylGHTING.
(WOOD'S PATENTS), Owned and ManuTactured by the

American Electric Manufacturing Company^
18 Cortlandt Street, NEW YORK.

For simplicity of construction, steadiness and purity of liglit, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning,

Tlie JLTilERICiLIT IDYISTAIMLO HiLS ITO HQXJAL.
•. .., INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits of

the AMERICAN SYSTEM, are requested to write to any of our customers.
i

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

•

^MiBiCAH Elictbic Hamufactubihg Co.,

18 Cortlandt Street, NEW YORK.
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New Ampere and Voltmeter.

A new ampere and voltmeter designed by F.

Uppenborn is shown herewith. In the illustration,

a a represents a solenoid whose inside is partly

covered with a soft iron shell b. A con-

centric cylindrical body is movable around the

axis d. One part of the surface of this cylinder

is covered with a soft iron shell c Hand h is

fastened to the movable cylinder ; S is the scale.

When the current passes through the solenoid

a, the iron plates b and c are magnetized and the

like poles repel each other. In order to have the

cylinder turn only one way the iron plate c pro-

jects a little over h on one side.

Instead of using the repelling forces the in-

strument could be so changed as to use the attrac-

tion of the fi.xed and movable iron plates.

.411 measuring instruments in which the mag-
netization of soft iron is used will, however, not

show the same deflection forthesame value—am-
peres or volts. This is due to the residual mag-
netism. The angles of deflection in the Uppen-
born meters will of course not be in proportion

to the current strength or to the e. m. f. The de-

grees on the scale near zero will be small and grad-

ually become wider towards the other end of the

scale.

Noteworthy Changes.

Changes of more than ordinary interest to the

electrical fraternity of Chicago and vicinity are

promised for the first of the new year.

C. N. Fay, second vice-president and general

manager of the Chicago Telephone company
and president of the Chicago Arc Light & Power
company, has resigned both offices to accept the

presidency of the Gas trust of Chicago. The
high honors that Mr. Fay has already borne

evince the appreciation in which his abilities are

held. No definite announcement can be made
as to who will be chosen to fill his place

in the telephone company, but rumor has it that

his successor will be George L. Phillips of the

Central Union Telephone company.
B. E. Sunny, at present the superintendent of

the Chicago Telephone company, is to receive

congratulations upon his elevation to the presi-

dency of the Chicago Arc Light &: Power com-
pany. Mr. Sunny, although comparatively a

young man, is eminently well fitted by education

and business experience for the new office which

he has been selected to fill, and it is believed

that he will perform the duties of the office with

an ability equal to that which has characterized

his administration of the office he now resigns.

Undoubtedly both Mr. Fay and Mr. Sunny
will feel some regret at leaving the Chicago

Telephone company. Both became connected

with it about the same time, in 1879. That year

there were 400 subscribers to the exchange.

Tuesday of this week—and it is well to be defi-

nite as to date, inasmuch as the Chicago Tele-

phone company is a vigorous, growing institu-

tion, and statistics for one day will hardly hold

good for that day week—the Chicago Telephone

company had 4,750 city subscribers, 800 country

subscribers, 500 private lines, controlled a burg-

lar alarm service, a watch service, an American
district messenger service and a toll service.

With the growth of the ramified business of the

Chicago Telephone company Mr. Fay and Mr.

Sunny have been prominently identified, and the

instrumentality of both has left its imprint. But

both gentlemen are called to positions of in-

creased responsibility and honor and will unques-

tionably secure a siinilar appreciation in their

new spheres to that accorded them in those they

are about to leave.

The Desmazures Secondary Battery.

This battery recently attracted some attention

among electricians by its performance at Havre,
where one weighing 4,400 pounds propelled a

launch weighing 11,000 pounds for five hours at

the rate of 6.5 knots per hour. The brief note

that was made of the battery in these columns is

supplemented by the following by M. E. Reynier
in Motiiteiir Indiistriel

:

The negative plates of this cell are made of

tinned iron
;
the positives are plates of porous

copper, obtained by compressing the pulverized

metal under 600 to 1,200 atmospheres. The
liquid is a solution of zinc in sodic hydrate, or a

solution of potassic hydrate added to chlorate {sic)

of sodium. The cell is made of tinned iron ; it

is entirely closed in, and is connected with the

negative plates.

During the process of charge metallic zinc is

deposited, and is taken up in solution during dis-

charge. The oxides of copper are not completely

insoluble in the caustic alkalies. In order to

avoid the solution of the oxides in the electrolyte,

and their reduction upon the zinc, the positive

plates are enclosed in bags of parchment-paper

supported by vertical rods of glass, which also

serve to insulate the plates. The following fig-

ures relate to a cell of type number 4 :

Number of positives plates— 5
" negative " — 6

Total weiglit of plates 13.2 lb.

Total weigh! of cell 44 lbs.

E. m. f. on open circuit I volt.

E.xternal e. m. f — 85

Charging current 18 aniperes.

Ma.\in:ium discharge current.. 36

Capacity -- - 372 ampere hours.

Work done in discharge .42 horse power hour.

Weight of plates per horse

power hour 66-5 'l^-

Total weight horse power 99.

5

Weight of plates for horse

power (output) -- 323 5

Total weight for h. p. (output) 1078.0
"

But the battery employed in the Havre experi-

ments seems to have shown better results than

these as regards weight. The battery of 132

cells weighed 4,400 lbs. It gave during five

hours a current of 87 to 89 amperes under a po-

tential of 100 to 104 volts. We thus get : Total

weight per horse power hour 72.6 lb. Total

weight for one horse power (output) 365 5 lb.

A considerable reduction of weight has thus been

effected, but on the other hand the available e.

m. f. has fallen to .78 volt per cell.

But the weight of 365.5 lb. per horse power is

not remarkable ; it had already been obtained

—

upon the same boat—by Reynier accumulators

with corrugated plates, in November last year.

But for ratio of work—horse power hours to

weight, the Desmazures cell is superior to any

Plante cell as yet in the field. It is also claimed

that the cell has a very high coefficient of restitu-

tion. A priori it may be admitted that this will be

the case as regards the ampere hours, because the

electrolysis of alkaline zincates is not accompan-
ied by the evolution of gas, and yields deposit

of zinc of very regular and very adherent char-

acter.

But, on the other hand, we have to remember
the loss of e. m. f. In my own experiments I

have found that while it takes an e. m. f. of at

least 1.2 volt per cell to charge this type, we
do not get more than about .65 volts in the dis-

charge.

The duration of the negative plates will no

doubt be very great in this cell, as in all others.

As to the positives I am not so sure. The flakes

of greenish blue are not reassuring ; the parch-

ment paper will certainly be attacked by the

caustic alkalies. The inventor should amend this

detail.

Should the relative lightness of the caustic

alkali cell induce us to abandon the Plante type ?

What is the probable future of the two systems ?

While waiting for an answer from practice we
may interrogate theory, and we shall learn that

in principle the Plante type is preferable to the

other, even in point of view of lightness. Let us

compare the weights required in the two systems

for the same output, for example 3,600 kilogram-

metres.

Plante Type.

Available Difference of Potential 1.8 Volt.

Grammes
Lead 42-21

Oxygen... - 3-20

Sulphuric acid 20.00

Water.. 40

105.47

C.4USTIC Alkali Type.

Available Fall of Potential .8 Volt.

Grammes.

Zinc I5-I

Cuprous oxide. — - 18.3

Potassic hydrate — 25.7

Water - --- - 77-1

136.2

Theoretically, therefore, the Plante cell is lighter

by 23 per cent.

The actual lightness of the Desmazures cell is

due to a better utilization of the essential ele-

ments. The excessive weight of the lead ele-

ments is above all due to the mass of inert metal

which acts merely as a conducting support for

the active material. If this dead weight could

be suppressed or diminished it would make a

surprising difference I have myself obtained

remarkable results in this direction, but to avoid

introducing the personal element let me be con-

I
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tent to refer to the plates of Mr. FitzGerald-

which are exclusively composed of lead peroxide,

with a thill conducting plate of platinum. These
cells are said to answer very well, and they give

a horse power hour with a weight of less than

73 lbs.

It seems, then, not difficult to realize in prac-

tice the theoretical superiority of the Plante cell

in the matter of weight. We ought also not to

lose sight of the fact that the lead cells occupy
much less space than the other type. This is

frequently an important point.

In the matter of first cost it is necessary to re-

mark that copper and potassic hydrate are more
expensive than lead and sulphuric acid. In fact,

in combining the figures for theoretical weight

and cost of material for the same output, we find

that the first cost would be about four times as

great for the alkali as for the acid cell.

Phenomena of Retardation in the Induc-
tion Coil.i

EY WiM. ST.4NLEY, JR.

This paper will attempt to emphasize the time

relations of the alternating e. ra. f.'s. and currents

in the induction coil. Any description of the

phenomena of retardation accompanying the in-

ductive effects of currents would necessarily be
incomplete and unintelligible without a clear

conception of the fundamental principles of the

induction coil. This must be my excuse for

briefly recalling to yon the rudiments of the in-

duction system.

An alternating e. m. f. differs from a direct e.

m. f. in two important points : It varies continu-

ously, and its direction or polar tendencies alter-,

nate.

the alternate current machine. Let us lake a

dynamo field for example, that of a simple direct

current type of dynamo, and separately e.xcite it

with a constant current ; let us now wind two
armatures of identical dimensions, one for direct

and one for alternate currents and arrange to run

them at the same speed ; and let the windings
of the two armatures be identical in size and
number of turns of wire. Now the e. m. f. pro-

duced in these two armatures will be found to

be, for the direct current armature :

E. m. f A volts.

Resistance of the armature i? ohms
Amperes per section of winding... ^4 amperes
And because the armatures are identical we

have for the alternate current dynamo :

E. m. f .^ 2 X volt.

Resistance of the armature 4 ii? ohms.
Amperes per section of conductor. ^4 ,4 amperes
Thus the direct current dynamo will generate

A X watts, and the alternate currant dynamo
A

2 A X—, or ^ A watts, also. Hence the ca-
2 '

pacities of the armatures are equal.

The loss of energy in the armatures will be,

for the direct current dynamo, A- iP watts. For

( A\".
the alternate current dynamo (— j X 4 ^,

4 A- R
equals ' or A- R watts. From this we

learn that the losses in the armatures are equal.

It is stated, however that, owing to self-induction,

Foucault currents, or something else, these fig-

ures do not represent the actual waste of energy.

The waste of energy by self-induction in the di-

rect current dynamo occurs when a.brush on the

commutator touches two adjacent strips at the

same time, as in Fig. 2. The arrows indicate

To illustrate graphically the various values of

an alternating e. m. f. and the attending phe-
nomena, it is usual to plot a series of curves
above and below a straight line. This line, when
divided in equal divisions, may be taken to rep-

resent successive periods of time, JTig. i.

Starting at the point A, the e. m. f. is seen to

rise rapidly above the line A X in a gentle curve
—the particular curvature of which depends on
the construction of the generator—until at 9 it

reaches its highest point ; thence it flows down-
ward in a similar but reverse curve, until it again
reaches the line A A', and, continuing downward,
finally attains a sub-maximum at C. From this

point it rises again, crossing the line A X once
more at D, whence a repetition of the former
curves occur.

The e. m. f. of the alternating current at any
particular time can be determined by the distance

of the curved line above or below A X at that

time. For instance, suppose we wish to de-
termine the e. m. f. at any time, _;'. Through y
drawv z perpendicular to A X, cutting A g aX P.
Then 7 y represents the e. m. f. applied to the

circuit at the timeji'.

From an examination of the curve it will be
seen that at stated intervals of time A O D G
there is no e. m_. f. applied to the circuit ; and, if

the curves above the line A X represents e.m.f.'s

applied in one direction, those below the line A
X represent e. m. f.'s in the opposite direction.

Hence adjacent e. m. f.'s alternate in direction,

and hence the term alterating currents.

There is a general misunderstanding to the

effect that the alternate current dynamo is less

economical than is the direct current generator.

This is not so ; there is a little difference, it is

true, but the difference is, I believe, in favor of

1 Reatl before the American Institute of Electrical Engineers,
Xew York, Dec. 6, 1S87.

the direction of the induced currents, and show
that at that time all the e. m. f. of the short cir-

cuited coil is wasting current on a short circuit

through the brush. What now is the loss in the
alternate current dynamo through self-induction ?

In the direct current dynamo the current flow-

ing through the armature coils magnetizes the

armature with a polar line at an angle to the

polar line of the field. These armature poles
maintain a constant position relative to a fixed

point, and are of a constant value. In the al-

ternate current dynamo, the current in the arma-
ture rises above and falls below a zero value per-

iodically; hence the iron in the armature has
periodic polar tendencies at an angle to the polar
line of the field.

I shall endeavor to show that instead of wast-
ing energy by pei'iodically polarizing the arma-
ture, the e. m. f. devoted to this purpose is at

first temporarily stored and subsequently re-

turned. As is well known, a certain period of

time is required to establish a given magnetic
charge in iron, which time is directly propor-
tional to the degree of magnetization to be at-

tained. If, therefore, we plot a curve, the ab-

scissas representing tiine and the ordinates the

degree of magnetization, and if weappl)' thiscurve
to the curve of e. m. f. producing- it, we have two
similar curves separated from one another by a

given period of time, as shown in Fig. 3, where
i> -I 3. 4. S represents a curve of e. m. f., and
6, 7, 8, 9, 10 the corresponding curve of magnet-
ization.

When the coil on the alternate current arma-.
ture leaves a pole of the field—during rotation

—

the lines of force threading it rapidly diminish,
and by induction generate an e. m. f. in the coil.

The rise of e. m. f. and consequent flow of cur-
rent in the coil is attended by a magnetic polar
effect in the iron core, which not only increases

while the e. m. f. is rising from r to 2, but con-
tinues to increase, attaining its maximum value
when the e. m. f. has fallen to K. Up to this

time, namely, the time when the magnetic charge
is maximum, energy has been expended upon
the iron core; but notice, that at this time the

charge on the iron core is superior to the charge
producible by the e. m. f. at that instant; conse-
quenth', the charged core does positive work
upon the e. m. f.,.if I may use the expression,

and in doing this decreases its own value.

This auxiliary e. m. f. developed bv the mag-
netized core upon the armature conductor assists

the e. m. f. proper; that is, the e. m. f. developed
by the field magnets. Thus the energy devoted
to magnetizing the armature, during the rise of

Fig.3

wave of e. m. f., is returned as e. m. f. during
the fall of potential. We may assume that the

wave is shifted along or retarded. Fig. 3 illus-

trates this retardation, i, 2, 3, 4, 5 is the curve
representing the position of a wave of e. m. f.,

without taking into cons deration the effect of the

iron core, while 6, 7, 8, 9, 10 is the curve wave of

e. m. f. which has been retarded by reason of the

magnetic charge on the iron from the theoretical

position, I, 2, 3, 4, 5.

The curve of e. m. f. of a coreless armature is

quite different ; here, as before, the theoretical

curve \% A B C D E Fig. 4. Let us see what
the effect of self-induction is in this case.

We know that self-induction is proportional,

among other things, to the current flowing at a

given time. Now, at the time A no current
flows; hence, there is not self-induction. But as

the e. m. f. rises, and current is driven through
the coil, the self-induction or counter e. m. f.

prevents the e. m. f. from attaining its theoretical

value. It does not delay the e. m. f. from its

theoretical time position, as is the case with an
iron core, but prevents the e. m. f. from attaining

its theoretical maximum value at any time. The
real curve of e. m. f. in this case would h^ A GCHE Fig. 4. This curve shows that there is

no waste of energy due to counter e. m. f. but
that the armature output is reduced by self-

induction. An iron core, therefore, causes the

counter e. ra. f. to oppose the e. m. f. proper only
during one-half a period, and allows it also to

assist the e. m. f. proper during the other half

period in the phase.

It is evident that the time of retardation, viz,

the distance between i, 2, 3, 4, 5 and 6, 7, 8, 9,

10, Fig. 3, depends on the quantity of current

flowing through the armature coils, as well as on

the core. I have described this point at length,

as there is a general, although false, impression

that the iron core of an alternating armature

necessarily wastes energy.

We may roughly compare the theoretical effi-

ciencies of the direct and alternating dynamos, as

follows : The output is equal ; the waste of

energy in armatures due to C'-R is equal. The
waste due to self-induction is greater for direct

than alternating dynamos, with properly con-

structed iron cores.

Faraday's law of induction may be stated as fol-

lows : The variation of the magnetic held sur-

rounding a conductor induces an e. m. f. in that

conductor. A variable field is produced byavar-
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iable current, and hence, a conductor carrying

an alternating current will induce an e. m. f. in

another conductor residing in the same field.

Let us note the values of the e. m. f.'s in the

inducing or primary, and induced or secondary
circuits, at the same time, and first when po cur-

rent is flowing. The curve, A B C D E Fig.

5, represents, as before, the alternating applied

e. m. f. Now the induced e. m. f. will be a ma.x-

imum at the time when the inductive effect of

the primary current is a ma.ximum, and the in-

.ductive effect of the primary will be ^greatest

when its e. m. I- is changing most rapidly. Evi-
dently this will occur near the zero line A X

;

C

for the e. m. f. will vary most when passing

from a finite value to zero, or from zero to any
finite value. Hence the inductive effect of the

primary and the e. m. f. developed on the sec-

ondary circuit will be a maximum when the prim-

ary e.m. f. is least.

Fig. 5 represents the time relation of the

primary and secondary e. m. f.'s when no current

is passing. The position of the maximum e. m.
f. of the secondary is, as you see, one-fourth of

a complete period behind that of the

primary. Now a moment's consideration will

show that the secondary circuit is simply the re-

ceptacle of an e. m. f., and, when no current is

flowing in it, plays no part in the inductive phe-

nomena.
The primary circuit evidently will induce in

itself an e. m. f. in the same manner that it im-

presses the e. m. f. on the secondary circuit.

Hence, in any circuit to which is applied an alter-

nating e. m. f., we have two phases of e. m. f. ; the

one, the applied ; the other, the self imposed ; the

points of equal value in each being distant from
each other one-fourth of a complete period. When
practically no current is flowing.this self-impressed

e. m. f. is called "self induction," or counter e. m. f.

When two or more coils are wound together so

as to act collectively, the effect of the one upon
the other is termed "mutual" induction. AVe

now see why, when an alternating e. m. f., of,

say, 1,000 volts, is suddenly applied to

a coil whose resistance is low, as, say, r

ahm, the coil does not receive the quantity

of current destined for it by Ohm's law. The
kinetic e. m. f. is very small, because it is the

difference between the applied and counter

e. m. f.'s.

Fig. 6. shows a wire wound on itself or coiled.

The full arrows indicate the direction of the

applied e. m. f., the dotted arrows the counter e.

m. f. In the two adjacent turns one impresses

a counter e. m. f. on itself and also a counter e.

m. f. on the other, and latter again impresses a

counter potential on itself and on the first.

Hence in two coils of wire we have four im
pressed counter e. m. f.'s. This is commonly
stated as the self-induction, and is proportional

to the square of the number of turns.

We will now consider the time position of the

currents flowing through coils impelled by the

e. m. f's of which we have spoken, and endeavor
to apply the effects of the various positions
they assume to a few of the phenomena noticed
in working induction coils with different cur-
rent strengths.

Evidently when little current is flowing over
a conductor, the self-induction and retardation

are small
; hence the curve of the current

nearly coincides with the curve of e. m. f. Fig.

7 illustrates the positions. Here the phase of
the primary current nearly coincides with the
phase of its e. m. f. The curve of the sec-
ondarj- e. m. f. is, however, just one-fourth of
a period later than the primary current phase,
while the curve of the secondary current is still

further behind it ; so that, while the primary
current phase is a distance X behind the pri-

mary e. m. f. phase, the secondary current phase
is 2X plus one-fourth of a period behind the
primary e. m. f. phase. This delay reacts on
the primary e. m. f. The lower curve in Fig. 7
is the curve of the counter e. m. f. developed
by the secondary current upon the primary
circuit. It will be noticed that it no longer
exactly opposes the phase of the applied e. m. f.,

for the time line A B, passing through the
maximum position of the primary e. m. f., cuts

the counter e. m. f. curve at a point before its

maximum value is attained.

Fig. 8 shows an extreme case. Here the

curve of the primary current is one-eighth of

a period behind its e. m. f. Consequently,
the curve of secondary current is one-half a

period behind the primary e. m.f., i. e. \Xi-\-\;
and the curve of counter e. m. f. developed by
the secondary current is three-fourths of a period

behind the primary e. m. f.

We are now prepared to understand why
the counter e. m. f. developed in the induction
coil varies in its counter effect as current is

abstracted from the coil. The reason is simply
that its position of counter effect is dependent
on the curve of its producing current, and as

the current occupies a variable position rel-

ative to the applied e. m. f., the counter e. m. f.

successively occupies positions of lesser counter
effect until eventually it has no counter effect

whatever.

These phenomena are taken advantage of in

the operation of induction coils. If a constant

e. m f. be applied to the primary circuit of a

converter, successive increments of current

will be allowed to occupy this primary circuit,

as successive quantities of current are abstracted

from the secondary circuit ; because these cur-

rents push along out of the way the opposing
counter e. m. f., and consequently the kinetic

e. m. f. attains correspondingly greater values.

Thus far we have considered only two fac-

tors of self-induction and retardation, namely,

the number of turns of the conductor, and the

quantity of current flowing; but there is an-

other factor, most important, and that is, the

resistance of the magnetic circuit.

The magnetic resistance of iron is, as you
know, similar to the resistance of any other

conductor, in that it is directly proportional

to the length and inversely proportional to

the sectional area of the circuit. This, how-
ever, is only true for limited values. As the'

magnetic lines traverse a core they encounter

a resistance proportional to their number at

first ;
but if more lines be continuously added,

a number is eventually reached which the iron

utterly refuses to carry. This degree of mag-
netism is termed "saturation."

It can be shown that the position of the curve

of counter e. m. f. is directly connected with the

degree of saturation of the core, so that with a

given coil the position of no counter effect of the

counter e. m. f. coincides with saturation of the

core. The magnetic resistance of the core of an

induction coil determines, then, the limit of

retardation or lag of the current phase. Hence,

if we wish to construct a coil, in which the coun-

ter e. m. f. shall always be inversely propor-

tional, and the kinetic applied e. m. f., always

directly proportional to the current abstracted

from it, we make the core of the coil with the

lowest possible magnetic resistance. Such a

coil, when supplied with a constant difference of

potential, will furnish at its secondary terminals

an approximately constant e. m. f. It is also

evident that a coil having a limited section of

core supplied with a constant current may de-

liver a constant e. m. f. on its secondar)' termi-

nals, provided the field produced by the con-
stant current is sufficient to saturate the core.

I noticed these phenomena several years ago
when experimenting with a series system for

lighting. O. B. Shallenberger has applied this

saturation effect in a most striking manner. He
connects a number of incandescent lamps, say

four, in series, attaching their outer terminals to

a source of constant alternating e. m. f.

Around each lamp is shunted a self-induction

coil, so proportioned that an e. m. f. of say 100
volts will saturate the core of the coil. If, now.

Fig.7.

a lamp be turned off, its current is diverted

through the shunted coil, which offers a counter

e. m. f. of 100 volts. We would naturally expect

that the light in the remaining lamps would
grow dim, but this is not the case. If we mea-
sure the difference of potential on the extreme
terminals of the lamps, we find it to be 200 volts;

on the three burning lamps it is 50 volts each,

while on the shunted coil it is 100 volts ; so that

the sum of the potentials of the three lamps and
the coil is 250 volts, while the applied e. m. f

is but 200 volts.

I think the explanation is as follows; During
the first part of the rise of the e. m. f. wave, the

shunt coil practically offers an infinite count?'

e. m. f., in comparison with which the resistance

of the lamp may be neglected; when, however,
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the applied e. m. f. has attained a value of 100

volts, this counter e. m. f. is surmounted, because

the core of the coU is saturated by the current

flowing in the coil.

The lamps, therefore, receive the remaining

100 of the 200 volts applied, since the coil, being

saturated, offers no additional counter efl'ect.

Now, after the wave of e. m. f. has declined to a

value less than 100 volts, the stored magnetism

in the core of the shunted coil begins to lose

strength, and in so doing, develops an additional

e. m. f , which, assisting the generator current,

furnishes a current during the time the applied

e. m. f. is of low, or zero, value, and by so doing

keeps the average e. m. f. on the lamps constant.

k.
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It is necessary, then, in working with alternate

currents, to talce into consideration the time re-

tardation or lag of the current behind the e. m. f.

We have seen that this lag is dependent on the

resistance of the core, and on its degree of mag-
netization. I have found it especially necessary

to make time corrections in work on alternate

current motors, and in apparatus depending on

the attraction or repulsion of magnets energized

by alternate currents.

I have stated that there is no loss due to the

periodic magnetization of iron cores by an alter-

nating current. This is only true of a perfectly

subdivided core. A solid core allows secondary

currents to flow. Hence its storage capacity is

lowered. In practice, the loss due to wasted

currents in laminafed cores can be kept as low

as one per cent.

We may summarize the effects of retardation

of currents behind the e m. f.'s in the induction

coil as follows:

Retardation causes the counter e. m f. devel-

oped to have counter values inversely as the

quantity of current flowing in the coil.

Retardation causes the energy expended in mag-
netization during the increase or development

of a current to be returned as current energy

during the subsidence of the current.

To an alternating or similar current, iron offers

true storage capacity for all values of magneti-

zation beiow the saturation limit.

Condensing Rain.

"I e.xpect to see the sagebrush deserts of Ne-
braska and Nevada under cultivation and afford-

ing pasturage for thousands of cattle in a few

years," said Dr. Cahill, of San Francisco, to

a reporter. " Should the government adopt Sny
patent, by its use there need not be an acre of

waste land on the whole continent."
" By what extraordinary means do you intend

to tap the clouds and interfere with the laws of

nature? " queried the reporter.
" Simply by a condenser or captive balloon

and an electric cable placed wherever the rain is

required. I have long believed that rain could

be produced by artificial means, and I have

worked at this hobby of mine for several years,

ever since I left college, in fact. You see, first

of all, vapor, as it ascends receives heat from the

solar rays, which also impels it upward until re-

stricted by the cold. The vesicles or dewdrops
being crowded together, become electrified and
float on the air at an altitude of from 3,000 to 5,000

feet, and all that is required then to produce rain

is to intercept these vesicles by artificial means.

What I have invented is a condenser of peculiar

shape and construction, and connected with the

earth by an electric cable. Whenever the vesicles

come into contact with the condenser or current

they are broken up and the water forced to the

ground with great rapidity. The rain will be

produced by the same law as causes condensa-

tion on a window pane. The surface of the

glass is covered with microscopic points, and on

becoming chilled to the layer of air next it falls,

allowing the vapor to flow on to the points and
from thence to the ground."

" You will require a gigantic balloon for such

a purpose," was suggested.
" Oh, no. A condenser of about 200 feet in

diameter will bring down something like 25,000,-

000 gallons a day, or as much as would irrigate

almost the half of this state. The volume of

water can be devised or formed into rivers,

which ever may be desired."
" What will be the cost of erecting and fitting

up one of these condensers?"
" The condenser will be of specially prepared

iron, and I have received an estimate from a

well-known manufacturer, who places the cost at

§2,500; another §500 would easily fit it up."
" What are the opinions of experts on the mat-

ter, doctor?"
•' AVell, when I brought my plan before them

at first they were mostly skeptical, but I have

got a great many of them around since. While

in Washington I submitted it to the meteorolog-

ical department, where I am well known, and to

the heads of the geodetic sur\'ey, and both be-

lieved it to be practicable; indeed, the former

bodj' sent an indorsement to the secretary of the

interior to have its efficacy tested."

A New Electric Railway System.

Bv W. E. Irish.

In many instances the introduction of electric-

ally-propelled street and other railroad cars, more
especially the former, has been opposed in con-

sequence of the obstruction and annoyance en-

tailed by suspended conductors and supports

necessarily employed in all overhead systems, and
to the open channel left in the surface of the

road necessary in most underground or surface

S3'stems. The employment of the ordinary traf-

fic rails for the transmission of energy to propel

the car is only applicable under specially favor-

able circumstances and on very short lines. The
open channel system, to say the least, is far short

of being perfect.

The overhead systems are impracticable in

busy city thoroughfares, or where crossings and
junctions are numerous. All the objections made
to the three systems mentioned are met by the

sealed conduit illustrated and described below.

The conduit represented in Figs, i and 2 is sim-

ply an elastic and water tight tube of soft rubber,

containing within a continuous bare conductor to

which contact may be made at any point within

the tube throughout its whole length. Secured
to the outside and upper surface of this elastic

pipe are short rail pieces, flanged at their sides

and breaking contact with each other. These
rails are level with the surface of the roadway
and are connected by means of screws passed
through the rubber conduit to sectional contact

pieces within the pipe, of the same length as the

rail or surface sections. These contact pieces

Fig. I.

—

Irish's Sealed Conduit.

are also insulated by space and the rubber from
each other. Screws metallically connect in pairs

the surface rail sections outside, to the sectional

contact pieces within the conduit. The flexible

pipe fitted as described is placed in a suitable

channel, formed in a line of timbers specially

prepared, or in stone or metal troughs, placed in

the center of the track between the ordinary
traffic rails and flush with the surface of the road

bed. Two such conduits are placed in the same
line of timbers, in separate troughs, one tube
carrying the outgoing, and the other the return

lead or conductor. When the elastic tubes are

placed in the troughs or channels, the elastic

walls of the tubes support the inside contact

pieces and the exposed sectional rails above and
out of contact with the lead cr conductor nor-

mally keeping the circuit open.

It will, of course, be understood that the main
conductors or leads are connected to suitable

stationary generators at some point near the

road. The main leads in the bottom of the

tubes are coupled in sections in suitable lengths

by means of a variable expansion joint which
will allow of their expansion or contraction

under different temperatures without in an)' ap-

preciable degree altering or affecting the elec-

trical resistance. A sleeve is placed over the

ends of the conductors where they meet, inside

of which is a spiral spring which presses against

the ends. These springs are compressed on the

expansion of the conductors and elongated when
the conductors contract, but at all times they
make effective contact with the conductors and
with the sleeve, as they offer less resistance than
is offered by the same length of conductor.
The narrow contact wheel. Figs. 3 and 4, car-

ried under the car near its center, presses upon
the sectional rails as it arrives upon them, caus-
ing the sides of the elastic tube to yield until the

contact pieces within the tube make contact with
the main lead closing the circuit through the
motor. When the pressure of the contact wheel
is removed from a section by being carried for-

ward, the sides of the tube will again open out

or regain their former position, and lift the sec-

tional contact piece out of contact with the

main lead. The space between the sectional

pairs allows of one section being depressed without
interfering with the adjoining sections on either

side, the rubber or wall of the elastic conduit
being sufficiently elastic to admit of this. By
this means and arrangement the loss of current

by leakage is reduced to a minimum. The con-

tact wheel and the track cleaner are secured to

the same frame or turn-table, which is arranged
to be reversed upon the car on its return jour-

ney or according to the direction of its travel.

The frame may be raised or lowered according

Fig. -Irish's Se.\led Conduit.

as the wheel is to be thrown into or out of con-

tact with the rails. The method of operating

can be clearly understood by reference to Figs.

3 and 4. The contact wheel is hung upon a

pivoted frame on a shaft, on which it has some
lateral play to adapt it to travel on a track that

may be somewhat out of alignment, and the

wheel has a concave tread which will enable it

more certainly to keep the track. It is depressed

by a tension spring with such pressure that

as the wheel passes over the sectional track, it

will depress the sections successively so as to

bring the inside sectional piece in contact with

the main lead, also within the tube. The two

contact wheels on each car act alike in this par-

ticular, but run over and operate different con-

duits, one conduit carrying the outgoing, the

other the return lead. These contact wheels are

placed as far apart as possible. On the two con-

tact wheels depressing the sections sufficiently

to make contact with the leads through the sec-

tional pieces, the circuit will be closed through

the motor which is supported under the bed of

the car, the screws connecting the short rails

and the inside contact pieces being the medium
for the passage of the current through the insu-

lating pipe, and as one section is not cleared

before connection is established through the

next succeeding section by the wheels passing

from one section to another, the circuit is con

tinuous while the contact wheels are down, and

Irish's Sealed Conduit.

the circuit is hot broken otherwise as by switch.

As the sections are passed over b)' the contact

wheels, the elasticity of the rubber carries them

successively back to their original position.

In front of the contact wheel and supported on

the same frame is a combined brush and scraper,

designed to clear the exposed sectional rails of

dirt, snow and other obstructions so that good
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contact may be made with the rails. This com-
bined brush and scraper is free to moye laterally

upon its bearings so as to conform to any
divergence of the rail sections from a straight

line, and vertically to avoid obstructions it can
not remove. At intervals about its periphery
and between the brushes proper, short metallic
projections, which have concave working edges
and serve as scrapers for the track, run in ad-
vance of the brushes and clear away the heavier
obstructions. This wheel is not designed to

rotate except to ride over obstacles that the
scrapers can not remove, and the scrapers are so
set with reference to the shaft that iheir resist-

ance is opposite to the direction of rotation.

Fig. 5 illustrates a method of crossing a rail-

road track. It will be seen that it is simply
necessary to carry the elastic conduits inclosing

the leads beneath the cross rails, as shown, and
then bring them up again between the rails until

the other rail is reached when the conduits are

again dipped. This enables contact to be made
with the sectional rails between the tracks of a

railroad crossing the system without material

break in the continuity of the circuit.

In case a draw bridge or the like is to be crossed
with the system, a second conductor, as a

shunt in the main conductor, is run overhead or

underground or submerged, as found most con-
venient. The conduit proper crossing the bridge
as usual, but having spring contacts at each end
of the bridge for connecting the mains when the

bridge is open to car traffic. When the bridge

is closed to car traffic, the circuit is maintained
in every other portion of the system through the

shunt conductor, which is permanently connect-

ed to the leads on both sides of the bridge.

Under the timbers carrying the railroad con-

duits a second conduit is secured,—Figs, i and
5,—consistmg of a cylindrical iron tube having a

V-shaped opening on top throughout its length,

and lateral flanges by which it is bolted to the

timbers. In this conduit telephone, telegraph,

and electric light wires may be placed. It has a
V-shaped covering underlaid by a sheet of pack-

ing, such as soft rubber, which extends laterally

over the flanges and under the conduit timbers,

sealing the conduit perfectly when the top is

bolted down. By removing the top at any point

the wires may be inspected or renewed without

drawing in whole lengths of wires to replace one
or two faulty ones, as is necessary in other con-

duits. This conduit may, of course, be used
independently of the railroad system.

Fig. 6 is an automatic regulator. As shown,
the tube is resting in a horizontal plane with a

body of mercury in the center. The series of

Fig. 4.^Irish's Scai lu Coni uit.

wires from the motor extend into the tube, those

covered by the mercury being cut out of circuit,

the circuit being only through those coils the

ends of which remain uncovered or out of con-

tact with the mercury. If the tube was tilted to

the left, the mercury would flow and make con-

nection with one set of contact points after

another until, if carried far enough, the entire

field would be cut out. On the other hand, the

whole energy may be thrown through all the
coils by making the extreme adjustment to the
right and relieving the contact points of the con-
necting fluid. The tube is arranged on a car
with reference to grades, and set in such way
that when the car ir.clines, say forward as in de-
scending a grade, the coils on the motor will be
cut out, or resistance coils may be thrown in,

the effect in both cases being a diminution of
electric energy in proportion to the declination
of the grade and the corresponding position of
the mercury with reference to the contact points.
The reverse of this would follow if the car were
ascending a grade, in which case more electrical

Fig. 5.

—

Irish's Sealed Conduit.

energy would be needed, and the coils on the
motor would be thrown in, or the resistance coils

cut out according to the elevation of the ascent.
The motor is supported under the floor of the

car. It may be inspected and any portion easily

renewed from the inside of the car. The arma-
ture coils are inclosed within the pole pieces in

such manner as to make nearly the whole of the
armature wire active. Two armatures are car-

ried on the same shaft, the shaft being prolonged
on both sides to carry the driving wheels which
are situated midway between the car wheels on
each side, the power being transmitted by con-
necting rods working eccentrically.

Electric Motors for the Spanish Navy.

Messrs. Immisch & Co. have just completed a
very interesting electrical plant for the Spanish
navy. The plant includes two 30 horse power,
three 4 horse power, and one }^ horse power
motors. The machines were all built to the

specification of the Spanish naval commissioners,
and were tested in the presence of three of their

representatives. The tests showed that the con-
tractors had fully discharged the conditions of

the specification. The annexed tables give the

figures obtained from one of the 30 horse power
motors. The horse power given out was
measured by a Prony brake. The diameter of

the pulley was 24 inches, and the face 17 inches
;

the length of the arm of the brake was 63 inches.

The brake was balanced so that it was only

necessary to read the actual weight on the arm.

The formula used was

Horse power =
33000

where / = length of brake arm in feet, // = revo-

lutions per minute, 7v=: weight on arm in pounds.

Putting / = 63 inches, we have

Horse poxver = .001 11 w

which is a very convenient form for calculation.

Speed. Weight in Volts. Amps. H. P. E.H.P. Efficiency.

33 -- 90660 - 45M - - 310 . - 49 . 29.8

680 - 45K - . s<» - • 4S . '9-5

675 - 45K - . 500 . - 49 - - 29-5

[The figures given are those observed and re-

corded by the Spanish naval commissioners.]

The resistance of the armature was .47 ohm,

and that of the field .355. These resistances

were taken when the machine had acquired the

normal temperature for full output. The volts

lost over the resistance of the machine were

49 X -825 =40-S volts. Therefore the theoret-

ical possible efficiency of conversion was

459- 5 _ g, pei; cent, nearlv. The actual effi-

500
ciency obtained averaged 90 per cent., allowing

about 2 per cent, loss for mechanical friction,

Foucault currents, etc.

The 30 horse power motors weigh 1,700

pounds. Each machine is fitted with a resist-

ance frame, divided into three sections for start-

ing. The reducing and make-and-break switches

are so arranged that all the resistance must be

put into the circuit before: breaking ;
hence it is

impossible to start without first running through

the resistance. A large supplementary switch,

with an extra long break, is also provided for

use in conjunction with the reducing switch, or

separately, in case of emergency. It is intended
to run the motors from accumulators, and pro-
vision has been made to couple the cells in

single series or two parallels, thus giving full or
half speed on the motorshaft. The commutating
switch used for this purpose is locked by the
reducing switch in such a manner that it is only
possible to change the coupling of the cells after

the circuit is broken on the reducing switch.
This obviates the risk of short-circuiting the
accumulators. The direction of motion is

changed by reversing the current in the arma-
ture. A sufficiently substantial switch is pro-
vided for this purpose. The brushes are of the
Immisch, balanced, tangent type. The ma-
chines run very smoothly, and are practically

sparkless.

—

London Electrician.

Compound Wound Dynamos in Multiple
Arc.

Manager Stafford, of the Cleveland Electric

Light company, Cleveland, Ohio, was in Chicago
last week, and reports business very good. Re-
garding the question raised at a recent meeting
of the Chicago Electric club as to whether there
were any compound wound dynamos running in

multiple arc in Cleveland, Mr. Stafford says that

he has eight Thomson - Houston compound
wound dynamos connected in multiple on the

same circuits in his station and further adds that

they work well.

A New Arc Lamp.

On the invitation of the chairman of the

Maxim-Weston Electric company, a number of

gentlemen interested m the subject of electric

lighting visited the works of the company at Kings-
land, London, yesterday, says the Glasgow Her-
ald of November 29th, to witness in operation a

small arc lamp which it is claimed will give five

times the subdivision of light hitherto achieved by
means of arc lighting. The lamp in question
requires from 2J-3 to 3 amperes and 40 to 45
volts, giving about 150 candle power, so that

six lamps of this power can be obtained from
one electrical horse power. The invention con-
sists in the arrangement of a series of wheels,

levers, or other form of gearing for multiply-

ing purposes, constructed on holders, frames
or bearings, so that the mechanism shall be held
in check by means of a brake placed in a part

of the electrical circuit, so that the carbons
when burning are perfectly controlled. In
other words, the lamp is so constructed that

when working the current of electricity shall

pass through the brake in such a manner as to

throw in and out of circuit wholly or partially

the current : and, further, that the percentage

of resistance shall be such as to prevent an un-

due shortening or elongation of the arc. U

Fig. 6.

—

Irish's Sealed Conduit.

is claimed that by this means a steadier light

will be obtained than by any known arc lamp,

and also that the difficulty hitherto experienced

m the lighting of large open or enclosed spaces,

viz, the question of distribution at a low rate

per lamp, will be overcome. It is estimated

also that a large complete installation of the

Watt dynamo and lamp will not cost more than

one half-penny per lamp per hour, while the

present arc lamps cost something like five times

that amount. The lamp will be known as the

Watt lamp, and the first batch of lamps are

now in course of construction by the Maxim-
Weston Electric company.
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Copyrighted.

The Anglo-American Brush Electric Light
company, limited, brought an action against

Messrs. Crompton & Co. of London for infring-

ing the Brush patent in regard to compound
winding. Crompton & Co. brought a cross
action for infringement on the Crompton-Kapp
patent. Both suits have recently been settled,

Crompton & Co. agreeing to judgment in favor
of the corporation and accepting the usual
license, and the Brush company taking an assign-

ment of the Crompton. Kapp patent.

We find it stated that the most economical
way in which gas can be used as an illuminant
is by its conversion into electricity by the inter-

vention of the steam engine and dynamo. If

this be true it is evident that the heating energy
of gas is very largely in excess of its illuminating
energy, since its conversion into electricity involves

a heavy outlay and a considerable percentage of
loss, and yet leaves an economic margin in favor
of its outcome in electric light. We have not
the facts and figures at hand, but it would seem
that the advantage of the electric light as an
illuminant, compared with gas, is approximately
in the inverse ratio of its heat ; and as the heat
produced by gas in the warm season is one of
the greatest objections to its use as an illuminant,
and far in excess of that produced by the same
quantity of illumination by electricity, the argu-
ment in favor of the electric light gains strength
both as regards comfort and economy. If these
are the facts the war between gas and the
electric light is practically ended, and hereafter
these opposing interests must become mutual
friends.

Our esteemed and able contemporary, T/ie
Electrician and Electrical Engineer, of New York,
announces that commencing with the number
for January, iSSS, some changes will be made in

its title and appearance. The sub-title, Electri-
cian, will be dropped and the new title will be
simply The Electrical Engineer. Paper of more
agreeable shade will be used in the cover and we
believe other minor changes are in anticipation.
Our contemporary will allow us to express the

belief that the changes noted will be found
to its advantage. A title as long as that now
used is cumbersome to a degree, whether written
in correspondence or spoken in conversation;
moreover, the new title, in addition to being cur-
tailed, is comprehensive and is an appellation that
well fits the character of the periodical to which it

applies; still further, it is a name which is distinc-
tive and which will not conflict with that of any
other paper in the electrical field at the present
time.

The Western Electrician extends The
Electrical Engineer hearty wishes for continued
prosperity and the compliments of the season in-
augurated by its first number under the new title.

At a meeting of American Institute of Elec-

trical Engineers in New 'York, November 15th,

when the paper of Charles Cuttriss on recent

improvements in apparatus for ocean cabling and
Thos. D. Lockwood's note on the syphon record-

er and ocean telephony were presented, Cap-
tain Trott of the Western Union company's ca-

ble repairing steamer Minia was called upon by
the president who said that the captain was a

very reticent man but was possessed of a wealth

of information which, if imparted, would re-

quire a good deal of time for digestion. Cap-
tain Trott regarded himself as deterred by cir-

cumstances over which he had no control and
did not yield much information. A member of

the instifute, however, ventured the question

:

"How deep can 3'ou grapple a cable ?" and
quick as a flash the characteristic reply came :

"To the bottom, sir ; but 2,600 fathoms is the

deepest water that I have worked in." On an-

other page of this issue a full description of the

steamer and the methods of grappling for the

ends of a cable in 13,000 feet of water is given,

and will be of interest to those not familiar with

the great difficulties encountered in this depart-

ment and the means that ingenuity has provided
to overcome them.

A PRESS dispatch of the 9th inst. from Pitts-

burgh, Pa., says: "Late Thursday afternoon
a suit was filed in the United States circuit court
which is the beginningof the litigation that is ex-

pected to settle the supremacy of the patents

of the Consolidated Electric Light company
over those of Edison. The action alleges

that the McKeesport Light company is using
electric lights and lamps which infringe upon the

patents owned by the plaintiffs."

Since the announcement of the formation of

the Consolidated Electric Light company a few
weeks ago, the surmises as to when a legal con-
flict between the Consolidated and Edison com-
panies over patents covering incandescent lamps
would be inaugurated have been many. It was
thought that sooner or later the Consolidated
would enter the field against the Edison and that

the struggle would be a strong one when onc-e

begun. Perhaps few of the uninitiated thought
that war would be opened so soon but according
to the foregoing announcement movements in

that direction have been made. If the Edison
company stands its ground there promises to be
one of the sharpest legal fights on record. Both
companies are very wealthy ; and the enormous
growth of the incandescent lighting business
within a very few years and the prospects of the
future make the control of fundamental patents,

if there be such, a matter of weighty considera-
tion.

The New York Graphic in referring to a
manual upon the " Commercial development of

electric lighting in this country," recently issued
by the Maverick National bank of Boston, of

which Asa P. Potter is president, says "the book
is interesting and instructive reading for some of
the eminent bankers and financiers of the United
States who from their lamentable ignorance of

the subject have improved every opportunity to

discredit electric lighting as a legitimate business
enterprise. Mr. Potter is one of the most pro-
gressive and successful bankers in this country,
and his opinion upon this or any other financial

subject is worthy of the most respectful consider-
ation."

If some of these decriers of the legitimacy of

commercial electric lighting will come west they
will doubtless learn more about business enter-

prise and commercial electric lighting than they
ever knew before. They will find the electric light

burning in hamlets, villages, towns and cities and
a profit accruing to the stockholders of the com-
panies which own the plants. They will find the
electric light in great demand, and will find a
large proportion of plants running to their full

capacity and in many cases will find preparations
for increasing those plants. They will find the
larger electric light companies pushed to the
wall to supply the demand for electric light ap-
paratus and a general smile of satisfaction at the
amount of business being done. May be they
will_meet an instance similar to one that came to
the knowledge of the writer where an opportun-
ity for a safe investment in real estate yielding
eight per cent, for five years was laughed to

scorn by an electric light man who added that
" no eight per cent, investment was an induce-

ment to any man in the electric light business.
'

Perhaps the statement will serve to open the

e)'es of those eastern eminent financiers who
would jump at a chance to invest any amount of

money at anywhere from four to six per cent.

Of re.markably ingenious construction is the

electrical conduit illustrated and described by
Mr. Irish on other pages. A perusal of the article

will show that extraordinary precautions have
been taken to provide against those exigencies

that beset modes of transmission of the electrical

current to movable motors upon the surface of

streets, and that a novel plan has been de-

vised for crossing rivers where swinging bridges

are used.

As a whole the system is new and original and
presents one interesting solution of the per-

plexing problem that has faced electrical engi-

neers in this direction. As such we commend it

to attention.

In this issue will be found an ably written

paper on the phenomena of retardation in the

induction coil by Win. Stanley, jr., read at a

recent meeting of the American Institute of

Electrical Engineers in New York, which has a

practical interest in connection with the trans-

formers used with alternate current dynamos, by
which current quantity is increased by the in-

ductive action of a coil of high resistance on
one of low resistance.

The points made by the writer, and which he

proves by physical and mathematical demonstra-
tion, are :

1. That retardation causes the counter

e. m. f. developed to have counter values in-

versely as the quantity of current flowing in the

coil ; that is, the counter e. m. f. decreases as

current quantity increases.

2. That retardation causes the energy ex-

pended in magnetization during the increase or

development of a current to be returned as cur-

rent strength during the subsidence of the cur-

rent ; the energy absorbed by magnetism during
the increase being stored up and returned as

current during the decrease.

3. To an alternating, or similar current, iron

offers true storage capacity for all valuesof mag-
netism below the saturation limit, and hence it

is highly important that the iron core of the

transformer coil should have the lowest possible

resistance to prevent saturation, and should be
laminated to avoid heating and Foucault cur-

rents. In this way the loss due to wasted cur-

rent can be kept as low as one per cent.

Interest in the copper market continues Un-

abated among large users of bare copper wire.

I'he prospect for an increased price, as noted last

week, has been realized and instead of 20 cents

which was the price that ruled a week ago Mon-
day, the price had gone to about 22 cents last

Monday. But Tuesday a new aspect was put

upon the market by the direction of one of the

largest wire drawing companies to its agents in

Chicago not to make any prices or to take any
orders except subject to the acceptance of the

company. The feature of the metal exchange in

New York Monday, was the dealings in copper,

500,000 pounds of lake copper changing hands.

For December the quotations were §17.20 to $17.-

45, for January $17.25 10^17. 50, and for Febi'uary

§17.65, showing confidence in the future of the

market. The condition of the Calumet &
Hecla mine—the output of which is placed at

about two-thirds of the entire production, of the

Lake Superior district—has awakened attention.

A representative of that mine who was in Chicago

last week said that the fii'e which had been rag-

ing for three weeks could not be gotten under
control in another three weeks. Smaller mines

in other parts of the country have taken advan-

tage of the rise in price brought about by the

restricted production and have resumed opera-

tions. But no effect seems as yet to have been

made upon the market.

Copper men are jubilant at the prospect. It is

claimed that they have been doing little more
than exchanging old dollars for new ones for

some time and that low prices should and will be

a thing of the past.



December 17, 1S87 •WESTERN ELECTRICIAN. 297

The Elements of Electric Lighting.

By Philip Atkinson, Ph. D.

Number XXII.

Electric Measurement.— Instruments for

electric measurement are constructed either on
the principle of electric attraction and repul-

sion, on the relations between electricity and
magnetism, on the heat developed by the elec-

tric current, or on the amount of metal deposited
or gas generated by electrotysis. Those con-
structed on the principle discovered by Oersted,

that the magnetic needle tends to assume a
position at right angles to the direction of the

electric current, are known as galvanometers,
and are chiefly used to measure batter)' currents,

while those constructed on the principles of

Fig. 53.

electrolysis are known as voltameters and are
used to measure the electromotive force of
batteries. But the powerful currents and great
e. m. f. developed by the dynamo has led to

the invention of instruments of special con-
struction, known chiefly as voltmeters and
ammeters ; voltmeters designating those which
measure electromotive force, the results being
given in volts, and ammeters those which meas-
ure current strength, the results being given
in amperes. Ammeters are also called current
meters and ampere meters. There are also

instruments of special construction designated
as electro-dynamometers, colomb-meters and
ohm-meters.

It is evident, that since current is derived from
e. m. f. and resistance, if two of these three
quantities are known, the third can easily be
found by one of the following formulae,

(C=|-), (E = CR), (R=^)

so that only two instruments are required, which
are usually the voltmeter and ammeter.
There are also instruments known as potential

indicators, which do not measure e. m. f., but
are arranged to indicate deviations above or

below a (;ertaiii normal e. m. f., and are placed
permanently in the circuit, like the steam gauge
on the boiler, as a guide to the engineer or
attendant, while measuring instruments are used
chiefly in making tests.

The Potential Indicator.—Figure 52
shows a potential indicator used by the United
States Electric Lighting company; a well-known
form, it is constructed on the principle of the

electric motor, or reversed dynamo, current
producing motion instead of motion producing
current. Two horse shoe magnets with con-

sequent poles, placed horizontally, as shown,
form the magnetic field in which is placed the

armature, shown at the center ; the armature
core is a cylinder of soft iron laminated, placed

vertically in a fi.xed position. A helix of fine

copper wire, wound on a copper ring and placed

vertically also, surrounds the core, but is insu-

lated from it, an air space intervening between
them. This helix is suspended by a fine phos-

phor-bronze wire attached below to the base of

the instrument and above to a screw with a

milled head, connected to a short arm project-

ing from a vertical support. A long pointer

projects towards the front and is bent down,
wards at right angles over a scale, which indi-

cates, to the right, five volts above, and to the

left five volts below a certain normal e. m. f.

indicated by zero ; each of the numbers, 10, 20,

30, 40, 50, indicating about a volt and each volt

space being subdivided into tenths, as shown.
The instrument is enclosed in a glass case and
supported on leveling screws. The instrument
has a very high resistance, and is connected
directly between the positive and negative leads

at the point where the electric pressure should
be kept constant. In other words, the instru-
ment is connected in multiple arc or parallel
between the points whose difference of potential
is to be measured

; the resistance being very
high, only a very small fraction of the current
will pass through it. The armature helix is

connected in series with the field magnet coils,

as in the series dynamo ; and the current causes
it to rotate round its core so as to move the
pointer over the scale from left to right in oppo-
sition to the torsion of the wire by which it is'sus-

pended, current producing motion as stated above.
The torsion is so adjusted that the required e. m. f.

brings the pointer to zero ; hence its movement
to the right of zero shows that the e. m. f. is too
high, or to the left, that it is too low. By an in-

crease or decrease of torsion the normal e. m. f.

can be varied within certain limits.

The Deprez-Carpentier Voltmeter. —
This instrument, shown by Fig. 53, is con-
structed with two C-shaped, permanent magnets,
placed with their similar poles facing each other,
Ijetween which is suspended a soft iron needle,
having a free horizontal movement, and sur-

rounded by a coil of copper wire, or ribbon,
whose terminals are connected with the binding
posts A and B. This coil being composed of a

large amount of fine wire has a resistance of
i,Soo to 2,000 ohms. A pointer connected with
the vertical axis, to which the needle is attached,
moves over a scale, graduated from o to 100 in

volts, as shown. The instrument is placed, in a

derived circuit, between the terminals of the
main circuit, so that the current passes through
the coil. When no current is passing, the needle
is held in a fixed position by the attraction of

the permanent magnets, the pointer indicating

zero ; but when the current passes, the needle is

magnetized, and its poles being repelled by like

poles of the permanent magnets, and attracted

by unlike, it rotates in proportion to the e. m. f.

or difference of potential in the dynamo, which
is indicated in volts on the scale. Hence the in-

strument depends on the principle of the electro-

magnetism produced by the current opposing
permanent magnetism, the latter tending to

bring the needle back to the fixed position while

the former causes it to recede. The instrument

Fig. 52.

must be accurately adjusted before being put in

use, and as permanent magnets become weaker

with age. remagnetizing and readjusting are

required from time to time.

The movements of the needle are " dead

beat," that is free from troublesome oscillations;

the high resistance of the coil reduces the derived

circuit to a measurable strength, while the loss to

the main current from this short circuit is but

slight. The instrument is inclosed in acylindric

case 4 4-5 inches in diameter and 2 2-5 inches

in height, and has a glass cover. The shunt is

inclosed in a separate case, placed underneath, as

shown: the connections with the main circuit

being at C and D, and those with the shunt at/
and q.

The Dcprez-Carpentier Ammeter.—This
instrument, shown by Fig. 54, is similar to the

voltmeter, and constructed on the same principles;

but as it is generally placed directly in the main
circuit its coil has low resistance, to avoid heat-

ing and material increase of resistance; and
hence it is composed of a few turns of thick

copper wire. Its scale is graduated from o to 50
in amperes. It is also provided with a shunt
which may be used if required, the resistance of

which has a definite ratio to that of the ammeter;
this is inclosed in a separate case underneath, as

Fig. 54.

shown, and connected in parallel with the am-
meter coil ; the main current entering the shunt
at C-|- and leaving at D — , while the other
branch passes through the ammeter from C-|- by
in A B « to D— . A portion of the current being
thus diverted through the shunt reduces that

portion passing through ammeter, and the resist-

ance of the shunt being known, the full strength
of the current can easily be ascertained. This
instrument, like the voltmeter, is "dead beat" in

action.

It will thus be seen that the difference between
a voltmeter and an ammeter consists in differ-

ence of resistance and difference of position; the
voltmeter having high resistance and being
placed in a derived circuit between the points

whose difference of potential is to be measured
while the ammeter is of low resistance and is

placed directly in the main circuit, the current
which passes through it passing also through the

lamps. These principles apply to various other
styles of these instruments now in common use.

Electricity and Meteorology.

The local office of the United States hydro-
graphic bureau is furnishing some interesting

reports on marine phenomena and meteorological
displays, says the New Orleans Picayune.

Electric globes or aerial fire balls constitute

some of the rarest and most peculiar forms of

lightning. A globe" of fire floats leisurely along
in the air in an erratic sort of a course, some-
times exploding with great force, at other times
disappearing without exploding. On land it has
been observed to go into the ground and then
reappear at a short distance and where it entered
the soil it left a ragged hole some 20 feet in di-

ameter. Although there is no doubt as to the
facts regarding the phenomenon, no satisfactory

explanation, of the cause has ever been given.

It is, of course, entirely different in character
from St. Elmo's fires, so often seen on board ves-

sels during thunder storms ; these remain sta-

tionary at the yardarms and mastheads, and are

analogous to the "brush discharge " of an elec-

tric machine. Captain Moore, of the British

steamship Siberian, reports :
" November 12th,

midnight, cape Race bearing west by north, dis-

tant 10 miles, wind strong south by east, a large

ball of fire appeared to rise out of the sea to a

height of about 50 feet, and come right against

the wind close up to the ship. It then altered

its course and ran along with the ship to a dis-

tance of about one and a half miles, In about
two minutes it again altered its course and went
away to the southeast against the wind. It lasted

in all not over five minutes. I have noticed the

same phenomenon before off cape Race, and it

seemed to indicate that an easterly or southeast-

erly gale was coming on."

The Picayune has repeatedly urged the im-

portance of investigation to determine if elec-

:h.
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tricity plays any part as a factor in producing

the atmospheric changes, which are commonly
known as "weather." The meteorologists with-

out exception have entirely neglected this branch

of their science, some of them going so far as to

visit with supreme contempt any suggestion that

electricity is anything more than a mere result

of weather causes. But here is a shipmaster

who has observed that this globular electricity

foretells easterly gales when seen off the coast

of Newfoundland. If visible electric phenomena
can give warning to a practical sailor, it may be

possible, all the philosophers to the contrary

notwithstanding, that the invisible but constantly

present electricity, so subtle and yet so potent,

may have much to do as a "weather breeder."

To day the laws of weather changes are so

little known that it is impossible to foretell even

for a few hours in advance what is coming to

pass in atmospheric phenomena. When a par-

ticular change has actually commenced at a given

place, the progress of the movement by means
of the telegraph may be determined and reported,

but the weather philosophers are totallv inca-

pable of predicting for any period in advance
the advent of storms, of hot or cold weather or

of droughts or of excessive rains.

If meteorology as a science were on a line of

advancement with many other branches of phys-

ical philosophy, it might be possible to foreknow
weeks and months in advance the character of

the coming seasons with all their peculiarities of

weather. Unfortunately for the philosophers,

they have not improved on the methods and
instruments used in their observations since they

were invented a couple of centuries ago. Our
weather science is but little in advance of that

of the dark ages.

Grappling an Ocean Cable.

One of the marine novelties of the world that

on rare occasions comes into this port is now ly-

ing at a dock in the Erie basin, says the New
York Sun. The novelty is the steamship Minia,

Captain Samuel Trott, a vessel built and used
for making repairs to the Atlantic telegraph

cables belonging to the combination under the

control of the leading men in the Western Union
Telegraph company. To a spectator on the dock
the Minia would scarcely attract attention as a

marine novelty. She is neither large or small,

her length being 32S.5 feet, breadth 35.3 and
depth 25.1. She is rigged as a top sail schooner,
and she measures 1,986 tons gross. The one
feature likely to attract theeye from the deck is

the appearance of three big grooved iron wheels,

side by side, just where the bowsprit projects

from ordinary ships. A look about the deck
and down some of the hatches, however, shows
a number of peculiarities.

The Minia came here about four weeks ago,
in order that she might repair certain injuries re-

ceived about the rudder wh^n engaged off the
banks of Newfoundland in repairing a break in

the Brest-St. Pierre line of the Anglo-.\merican
cable. The damage to the vessel was inconsid-
erable, for she was able to finish the repairs to

the cable before coming here, but the details of

the work of picking up the ends of a broken
cable and splicing in a new piece, as related by
one of the officers of the ship, are Interesting.

To one not familiar with the work the sending
of 51 ship to pick up the end of an inch wire rope
13,000 feet beneath the surface of the sea seems
very much like a wild-goose chase, but once the
plans are understood it is simple enough, though
somewhat tedious at times, not only to find the
ends, but to pick them up and splice them to a
new piece.

The break which the Minia was sent to repair

occurred early last summer. The officers of the

company first located the distance of the break
from the stations on shore on each side of the
ocean. The details of the instrument by which
this is done are not easily described, though easily

understood in principle. The machine consists
of a series of coils of wire, which offer a known
resistance to the electric current. Enough of

the coils are connected to make a resistance equal
to the resistance offered by the entire cable when
it is in working order, and thus when the ma-
chine and the cable are connected a balance is

effecled. But if the cable should break, the bal-

ance is destroyed, because that portion of the

cable between the shore station and the break,

wherever it may be, will offer less resistance to

the electric current than the entire cable would

do. Enough coils of wire are therefore discon-

nected from the machine to restore the balance.

The resistance of the part of the cable that re-

mains intact is thus accurately determined by the

number of coils remaining connected with the

machine. Having, when the cable was intact,

learned the resistance which a mile of the cable

offers, by dividing the entire resistance by the

number of miles of cable, it is easy to find how
many miles of cable are still in good order by
dividing the entire resistance of the piece by the

known resistance of one mile.

This explanation may be a little complicated

to one not fond of mathematical demonstra-

tions, but it is just as the Minia's officer made it,

and it is remarkable for its lucidity when com-
pared with e.xplanations which electricians gener-

ally make. It is noticeable also from the fact that

the word ohm, the name of a unit of electrical

energy and the bugbear of everyone who does

not know anything about electricity, is wholly

omitted.

Having determined how many miles from the

shore station the break is, orders are sent to the

Minia, to go to the place, pick up the ends, and
splice them to a new piece. Having received

such an order and acted on it. Captain Trott

found himself and his ship, on July 25th last, in

latitude 42° 30' north, and longitude 46° 30'

west, or just to the eastward of the Grand Banks
of New Foundland, with one of the hardest jobs

before him that he had had in some time, for

sounding showed that the water was about 13,-

000 feet or a good deal more than 2 miles deep.

He knew he was somewhere near the break in

the cable, but he did not know absolutely within

about three or four miles, because while he had
been able to determine his own position by repeat-

ed observations of the sun and stars, he could

not tell how accurate the observations of the

officers of the ship laying the cable had been.

The first work done was to get a series of

soundings over a patch of the sea aggregating
twenty-five or thirty square miles. The sounding
apparatus consisted of an oblong shot of iron,

weighing about thirty-two pounds, attached to a

piano-forte wire in such a way that when lowered
to the bottom the shot would jab a small steel

tube into the mud down there and would then
release itself from the wire and allow the sailors

to draw up the tube with the mud in it. The
moment the weight was released the men on deck
stopped paying out the wire, and thus knowing
how much wire had been run out, they were
able to tell the depth. It is an interesting fact

that it took twenty-four minutes and ten seconds
for the weight of the sounding apparatus to reach

bottom in 2,097 fathoms of water.

Having learned the depth of water and the
character of the bottom, a big black pear-shaped
buo3' was put overboard and moored about where
the end of the broken section ought to havebeen>
according to the calculations. The buoy is made
of boiler iron and is arranged to support two large

white lanterns at night, for the work is carried

on day and night, when the weather will permit.

This buoy is kept from floating away with the

tide by an anchor that looks like an open um-
brella. Secured to the anchor which was put
over was a 45 -fathom section of chain ; above
that 5 10 fathoms of patent rope, invented by Cap-
tain Trott, and consisting of part steel wire and
part hemp strands. It is designed for both
strength and buoyancy. Then came 1,101

fathoms of pure manila rope, and above that

enough of mi.\ed wire and fibre rope of different

kinds to reach the surface and secure the buoy.
The ship was now ready to begin the search

proper for the cable. She was run off at right

angles to the line of the cable for a distance of

five miles and a buoy got down to mark the
limits of the territory to be grappled over in that
direction. Buoys were afterward set elsewhere to

mark the other limits of the territory. The grap-
pling jron was lowered over the bows, the rope
attached to it passing over one of tlie three big
grooved wheels that revolve where the bowsprit
of an ordinary vessel stands.

The grappling iron used is the invention of Cap-
tain Trutt. it looks something like a four-pronged
anchor. It has a shaft four feet long, and four

arms about a foot long that are set at right

angles to each other at the bottom of the shaft.

Right in each crotch formed by the arms is a

little button that has a spring behind it that may
be regulated in strength. The button projects a

third of an inch into the crotch. The angle of

the arms with the shaft is so small that a rock

could not get down in so far as to reach the but-

ton; but when the cable is caught by the hooks
it presses down against the button, and thus

closes an electrical circuit through a copper wire

running through the grapnel's rope and the grap-

nel itself, and a bell is set ringing upon deck.

But the experienced men in chaige of the grap-

pling are generally able to tell what the hook has

hold of without the aid of the bell. They judge
by the strain on the rope which is indicated by a

dynamometer on deck. The ordinary strain on
the dynamometer is from 3 to 31^ tons when the

grapnel is dragging freely over a smooth bottom
as the vessel forges slowly ahead. Sometimes a

rock catches on the hooks. This frequently

breaks off an arm, but sometimes it fetches clear,

the strain indicated by the dynamometer inform-

ing the old sailor man in charge whether an acci-

dent has happened or not.

It took two hours and twenty minutes to get

the grappling iron froin the bow of the ship

down to the bottom of the sea, 13,000 feet below.-

The cable used to drag it with is the patent wire

and hemp invention of the captain. The drag-

ging began on July 25th, the day of arrival, but

they swept backward and forward over the ter-

ritory for ten days without finding the broken
telegraph cable. A good part of the time they

were steaming back and forth day and night, and
the only time they were not doing so was when
the weather was too bad. On such occasions

they went to the buoy at the supposed end of the

broken cable and hove to till the gale was ended.

Finally, on Aug. 5th, the bell rang, indicating

that the grapnel had caught the cable. The
grapnel drag rope was thereupon fastened to a

buoy and thrown overboard. Then the steamer

went off two miles toward the end of the broken
cable and got out a cutting grapnel. This is like

the other one, except that there are knives in

the crotches. When these crotches catch the

cable and a strain comes on them, they cut the

cable off clean.
" Why did you cut off the cable there ?" was

asked.

" Because if we had tried to get up the bight

of the cable where we first found it, the cable

might have broken under the strain. That cable

was laid in 1869, and is getting pretty well along

in years. It would have been as apt to break on

the shore side as the other, but when we had
only an end of two miles to deal with, we were

sure of being able to get it up without damage.
We grappled the European end first."

Having cut off the cable, the vessel returned

to the buoy of the grappling rope, and getting

the rope inboard again, led it to a drum six feet

in diameter, located on the upper deck and ope-

rated by a steam engine. Then they began to

wind in the grapnel rope and hoist the old cable

to the bows. They started the drum at i :2o in

the afternoon of Aug. 5th and at 7:51 had the

bight of it at the bow of the ship. Then the two

miles and odd of end that was hanging down
from the bow, was fished up and stretched in

lengths along the deck until the end was reached.

This was connected with a very complete cable

telegraph office located amidships, and a second

later the operators, wlio had been on watch for

days in the British station, awaiting this event,,

saw the flashes in a mirror in their office, that

told them all about it.

Sometimes it happens that when an end of the

cable is picked up in this way and an attempt is

made to communicate with the shore, it is found

that there is another break, and that they have

only an end of an odd section lying loose. Then
they have to drop that over, after testing it to

see how long it is, and go on toward the shore

and begin over again. In this case, however,

they found that they had hold of a sound wire

to Great Britain. Without any delay, the end of

a new cable was spliced to the old end brought

from the bottom. Two experts, one who is

trained in splicing cores, and one who is trained

in splicing the outside orsheathing, are employed

in this work.
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When the splice was completed and tested
and found perfect, the cable was started run-
ning out around drums and grooved wheels
controlled by brakes, and over the stern, the oUl
end having been led fair through these shieves
before the splicing was done. Then the ship
headed for shoal water and ran awav at from
three to four knots an hour until over a part
of the banks where work could be done more
easily than where the water was more than
two miles deep. Of course this involved the
ab.uidonment of a good many miles of old
cable, but the old cable wasn't of verv much
importance anyhow.

Arriving in shoil water the end of the new
piece was attached to a buoy and put overboard.
Then the old cable was grappled and cut as
before and a new" piece spliced to it. Then
the ends of the two new pieces were spliced
together and the job was complete It had
taken nearly two months to do it, although in

the mean time two easier jobs were attended to
and a trip to Halifax, for provisions, was made,
not to mention the encountering of the storm
that damaged the rudder.

The Minia has a crew of 90, all told, includ-
ing the captain, three deck officers, a navigator,
three e.\pert electricians, four engineers, a purser
and a surgeon. A blacksmith and a boiler
maker, with their tools, are carried. There are
three big, round tanks to hold the 600 miles
of cable carried, which includes sizes to fit

all the old cables under the charge of this ship.
There is a cell room where the electricity for
telegraphing is generated, and two dynamos
with their engines, one to furnish electricity for
a system of arc lights used when at work at
night, and the other for the incandescent system
that lights the ship below decks. The main
saloon is large, and is comfortably and hand-
somely fitted. The captain has a cabin under
the turtle back aft, as fine as any captain could
wish for, and the other officers have rooms
below that are as well fitted as those usually
occupied by naval officers. The crew are all

expert men, and get pay that averages a good
deal better than the pay in the packet service
between New York and Liverpool. The entire
crew is kept under pay the year round, the ship
making her headquarters at Halifax when not
engaged in repairing cables. They are as com-
fortable a lot of sailor men as one could find

anywhere.
A curious fact in connection with the immense

amount of grappling done by this ship and the
great number of samples of the bottom brought
up by the sounding apparatus, is thatthe only pro-
ducts of human ingenuity ever raised by either
grappling iron or sounding apparatus were two
anchors of modern construction and one sample
of ashes, evidently from some steamship. It is

said that enough sailors have been drowned be-
tween New York and Liverpool to pave the bot-
tom of the sea from port to port, and that enough
fi.shermen have gone down on the banks to cover
them three feet deep ; but no human remains have
ever been brought up either by this ship or by any
other dredger. Neither have any remains of the
thousands of ships that have been wrecked in

that region been encountered. What becomes
of these wrecks and the bodies of the lost sailors

is a mystery which the officers of the Minia have
not been able to solve. Certainly, they say, if

either remained intact on the surface of the sand
at the bottom of the sea, either the grappling
iron or the sounding apparatus in passing and re-

passing thousands of times over a part of the
ocean where the wrecks are most numerous must
bring up proof of their presence there.

An Alarm for a Secondary Battery.

Our London namesake describes a simple
form of alarm which is intended to be used
with secondary batteries when either the charg-
ing or discharging current exceeds the proper
limit. The principle adopted is that of the
thermic alarms, which depend for their action
upon the bending of a compound metallic plate

under variations of temperature. In this case
a strip or plate, consisting of two metals rolled

or soldered together, has a narrow slit cut in it

almost, but not quite, from end to end, thus
forming a narrow, flat U-piece, the ends of

which are rigidly held and connected to term-

inals, which are placed in the main circuit. The
closed end of the loop is free to move, and
carries a carbon stud. Immediately opposed
to this is a similar stud, to be connected through
an ordinary electric bell to one of the cells in

such a manner that when the two studs make
contact, the current from one cell onlv will pass
through the coil of the bell. The' distance
between the two contacts is adjustable. The
tendency of the current in passing round the
loop is to cause the free parts carrying the con-
tact stud to bend upward, and should the pre-
arranged limit be exceeded, alarm is immedi-
ately given by the bell, which may be fixed at
a distance if required. The alarm is found to
be practically constant and reliable, variations
in the temperature of the atmosphere being
inappreciable in effect.

An Electric Dice Table.
For ten years past there has stood in the corner

of the billard room of the principal hotel of this
town a rickety old card table, writes a corre-
spondent from Hanford, Cal, to the St. Paul
Globe. Its worthlessness caused it to remain in

the place during the changes of the hotel's many
proprietors It was a round table covered with
an old gray army blanket, tacked to the edge
through a long strip of leather. At regular dis-

tances were four pieces of tin clumsily nailed
down for the players to lay their cigars on. In
late years its four rudelj'-made legs were so shaky
that no one cared to teeter his chips on the table,

and it was chiefly used by the guests to throw
their coats and hats on when they went to their

meals.

For a long time the present proprietor always
said when he looked at the table that he ' in

tended to clear it out to-morrow and get a new
one," but somehow this was not done until lately;

perhaps then only because people began to tear

their coats on nails, and their impromptu re-

marks on the subject tended to complicate mat-
ters.

It was after a double-barreled explosion of this

kind the other day that the proprietor told his

bartender to cut the cover off the table and make
kindling wood of the cussed thing, He had just

made one savage slash and had started a second,
when his knife struck against something metallic.

He then ripped the cover off and found a steel

plate nine inches long and six inches wide which
was set flush into the table. The plate was
about a foot from the edge and pierced with a

dozen holes.

Everyone wondered what it was for, and an
old townsman remembered that the table had
been brought there from Virginia Cit}' years a^o,

and presumed it was used in the early days to

play some kind of cribbage. When the table

began to be chopped up a light was thrown on
the character of the table, for underneath the

top, concealed on a little shelf by one of the legs,

were a small battery, coils of wire and some com-
plicated machinery connected with one of the tin

plates. These were covered with rust and dust.

Then the old townsman woke up and remem-
bered seeing in days gone by a man named Pick

Davis win $7,000 at dice on that very table from

a cattleman in about fifteen seconds, besides pick-

ing up sundry thousands and hundreds at other

times from those who were gamblingly inclined.

Two drinks also caused him to suddenly recol-

lect that Davis came down to Mussel .Slough

—

as Hanford was called then—from Virginia City

with a big reputation as a "dip chuckler," and

the boys came from far and near to buck hira.

It was said that Davis had won over f 100,000
at dice in the mines,, where he was called "Lucky
Pick." As he was not found out in his play, he

is alive to-day, but he has changed his name and

owns a big ranch in the San Joaquin valley. So
it is seen that one way to wealth and respect-

ability has been for a "sure thing man" in the

discovering of a magnetic outfit to do up people

with dice and not get caught because he got in

his work single-handed.

CORRESPONDENCE.

The afternoon of December 13th a fire broke

out in the four-story brick building at Park ave-

nue and Hall street, Brooklyn, N. Y., occupied

by the Consolidated Electric Light company and

burned out the upper two floors. The loss is

estimated at $6o,coo.

New 'York Notes.

New York, Dec. 10. — The assembly tele-

phone investigating committee resumed their

work in New York on Wednesday of this week,
and four days have been spent in examining the
officers of the New York & New Jersev Tele-
phone company and the Metropolitan Telephone
& Telegraph company. Some of the points of

interest made public are as follows : The New
York & New Jersey company has a capital stock
of §2,400,000, $800,000 of which went to the
Metropolitan company for a perpetual franchise,

this franchise covering all of Long Island and the

state of New Jersey within a radius of thirty-

three miles from New York city. The average
number of subscribers for 1886 was 5,317, and
the average rental value was about $67.72 per
subscriber. The average number of local calls

per day on the company's entire lines was five

per subscriber. The dividends paid have aver-

aged $101,647.05. The net earnings for the
year ending December 31, 18S6, was 7.74 per
cent. The company has recently made a con-
tract for a new multiple switchboard for Brook-
lyn at a cost of about $16,000. The Metropoli-
tan Telephone & Telegraph company was
organized in tSSo, with a capital stock of $1,000,-

000, which has since been increased to $2,000,-

000, and provisions made for a further increase

to $5,000,000, to provide for placing the wires

underground. The stock is owned by the Amer-
ican Bell Telephone company and the Western
LTnion Telegraph company. The number of

subscribers averaged last year 6,106, and the

average general business rate in New York city

is $150, On the first of January the company
had 5,916 miles of wire and 102 miles of poles.

The gross earnings to May 31, 18S7, were $6,484,-
1x105, "ind the net earnings $2,507,869,85;
$745,000 have been paid in dividends. The
company is refitting its exchange with a new
Western Electric multiple switchboard and the

cost of improvements will amount to several hun-
dred thousand dollars. The committee wilf con-
tinue their work next week.

New York bay is full of spar buoys, and it is

probable that all of them will soon be lighted by
incandescent lights of about thirty candle power
each. Experiments under the direction of Lieu-

tenant Willis, of the light-house department, have
proved very successful, and he states that

such lights are practicable and very desirable.

He has contracted for 2,000 feet of submarine ca-

ble for the purpose of lighting at once the buoy
number 18, near Robbin's reef light-house, in the

upper bay.

Elmer E. Wood was instantly killed at Canan-
daigua on the evening of the 4th inst. by a

dynamo current. He was manager of the Can-
andaigua Electric Light company, and received

the shock while trimming a lamp. He dropped
unconscious to the ground and was dead when
picked up a moment later. The only mark upon
him was a small black hole in his thumb.
The Newark common council are considering

the question of ordering the electric lighting

companies to place their wires underground.
Alderman Connolly has urged the adoption of

such a measure, on the ground that it will abate

the pole nuisance and will improve the quality of

the lights.

At Asbury park the commissioners of the

borough have ordered the Seashore Electric

Railway company to furnish iron poles within

twenty-one days or else forfeit the franchise under

which the road is operated.

New Rochelle will soon be lighted with arc

electric lights. The trustees have appropriated

$11,000 and will contract for seventy lights for

one year.

The talk of a new telegraph line between Bos-

ton and San Francisco arouses an old-timer to a

story of an experience of his in the building of

the first line across the plains : One pole, 100

miles west of Laramie, was set up four times and
each time hacked down by Indian tomahawks.

Each time there was a bloody skirmish with the

redskins for temporary possession of the stump.

At last the pole was given to a young man who
is now high up in the management of the Western

Union. He laid a mine in the hole, set up the
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new pole, trailed the fuse .to an ambush of rocks

close by and waited with two armed friends.

Then a band of eight Sioux came along and

held a war dance around the pole. When the

mine was fired all but three were killed and those

three carried off minie balls with them. The
powder blew up the pole again, but it cleaned

the hole out nicely for a new one, which was
thereafter let alone.

Charles W. Brega, a stockholder in the Com-
mercial Telephone company, has begun suit

against the directors of the company, asking that

their action in increasing the capital stock be re-

versed, and that several transactions of the

directors, which he alleges to be against

the welfare of the company, be set aside.

A meeting of the stockholders of the Stock
Quotation company was held this week and the

following officers elected ; William G. Hurst,

president; Eugene Durvin, secretary ; William H.
Crawford, treasurer; J. J. Walsh, general-mana-

ger, and A. G. Hummell, superintendent.

The Edison Machine works have not been
long in the market as manufacturers of insulated

electric wires and cords, but they have already

found that the)' can have their hands full in help-

ing to supply the demand for goods of this class.

James F. Kelley, general sales agent of the com-
pany, recently closed an order from a large sup-

pi}' house which included 85,000 yards of incan-

descent electric light cord.

The Bishop Gutta-Percha company, are putting

in a new engine and are doubling their capacity

for the manufacture of wires with high insulation.

They expect to have the new plant in operation

by the first of January. A.

Lighting the Hoosac Tunnel.

Boston, JNIass., Dec. 10.—When the great

Hoosac tunnel, near North Adams, was built, it

was thought that a shaft sunk from the top of

the mountain to the center of the tunnel would
prove a great ventilating chimney, which should
keep the great bore free from smoke. The 1,200-

foot chimney has partially failed of its purpose.

Under certain conditions the smoke accumulated
in the'tunnel and would not leave by any of the

exits. This accumulation, coupled with the
darkness, has made the work of inspection and
repair exceedingly difficult to the gang of men
constantly employed in and about the tunnel.

Constant watching of the walls, and of the track
and road-bed are more necessary even than a
like inspection of the outside mileage of the

Fitchburg railroad. It has been an expensive
work to the railroad company, for with its sec-

tion gang of 100 men employed in the tunnel,

but two thirds could do active work, the other

third being required as torch holders. Even
with so large a number of living lamp posts the

work of the section hands was both slow and
dangerous.

With a view both to economy and safety, then,

the directors of the Fitchburg l^ailroad company
have decided to put a system of incandescent
electric lights through the entire length of the
four and three-quarters miles of tunnel. Placed
as these lights will be, 40 feet apart on each side

of the wall of the tunnel,and alternated so that there
will really be but 20 feet between each light, it is

thought that there will be a sufficient illumina-

tion to enable the section gang to perform the
work of inspection and repair much better than
they have done it in the past. In fact, during
the trial tests made over a half mile of track
during a period of several weeks, the experi-
mental tests were thoroughly satisfactory. So
well was the tunnel illuminated that a person
riding on the rear platform of an express train

moving at the rate of thirty miles an hour, could
readily distinguish one section hand from an-
other as the tram rushed by.

The illumination of the tunnel has brought up
some novel questions in the problem of electric

lighting. It was found that the metal sockets
ordinarily used with incandescent lights would
not answer, and other material had to be em-
ployed. The gas and smoke was found to

exert a powerful corrosive effect upon the
metal. Chemical action and dampness has
therefore to be contended against and the great-

est care exercised in order to protect the main
line and its connections. To accomplish all the

objects desired the electricians of the Westing-

house Electric Light company, which is to

supply the plant, have adopted a novel plan.

Two V-shaped wooden boxes have been sunk in

the loose stone ballast on the outer sides of the

double-tracked road-bed, just outside the ends
of the ties. Each of the boxes will contain four

heavy copper wires, making eight wires in all,

running through the entire length of the tunnel,

in all nearly forty miles of wire. Small connect-

ing wires are tapped into the main wires at inter-

vals of forty feet on each side, to carry the cur-

rent to the lamps affixed to the side walls of the

tunnel, some 1,300 in number. These connec-
tions will be properly insulated to prevent cor-

rosion, and it is believed that an absolutely per-

fect S)'stem of lighting can thus be obtained.

The material to be used in the lighting of the

long tunnel is now being collected, and the

entire system will be in readiness for use in a

few weeks. The experiment will be watched
with much interest as a means of solving the

question of lighting subterranean passages, one
that has been much discussed of late. Electri-

cians are confident that it will prove a success,

and so, of coarse, must be the directors of the

Fitchburg road, or thev would not have tried it.

C.

F. om the Pacific Slope.

San Francisco, Cal., Nov. 30.—At the meet-

ing of the board of trustees of Stockton, Cal.,

it was decided to use electric lights only for

city lighting, and to receive bids for loo lights

on a two years' contract. C. R. Lloyd, repre-

senting the Indianapolis Jenney system, put in

a bid of $16,500 per year and received the

contract. This plant is to be of 200 light

capacity—102 lights for city purposes and the

rest for commercial use. Natural gas can be

secured in the near future by a short pipe line,

but petroleum will be used for the present for

fuel.

Work on the electric road at Stockton will

be begun inside of thirty days and the road will

be completed in a year, according to contract

with the city.

The Pacific Coast Steamship company will

have incandescent lights put in all of their

steamers that are not already provided with

them.

The Canadian Pacific R. R. is about purchas-

ing three steamers to put on the line from Vic-

toria, B. C, to China. Officials say the steam-

ers will be fitted throughout with incandescent

lamps.

Dr. Rea has proved that by the use of elec-

tricity in mining all fine gold and mercury can

be saved, and now almost all large mills are using

dynamos for that purpose.

A year ago an incandescent plant was put

in at the coal mme of the Oregon Improvement
company, at New Castle, W. T. It has shown
a saving of over $350 per month and has proved
a far superior and safer method of' lighting.

As coal is a scarce article on the Western slope

just now, men must be. kept at work ^11 night

cleaning coal in the bu'ikers. Since the New
Castle mine has adopted the glow lamps there

has been no complaint about dirty coal from
this mine, consequently R. A. Simon has been
ordered to put incandescent plants in the coal

mines of the company throughout that territory.

The mines at Virginia City, Nev., are all

being lighted on the surface by arc lights and
the owners are now preparing to take the incan-

descent lights down below into the workings.

A new substance for making carbons has
been discovered in California in the shape of

a mineral that does not waste away as the pres-

ent carbons do.

One of the most interesting anij complicated
pieces of mechanism in connection with the

telescope at the Lick observatory on Mount
Hamilton— the largest telescope in the world—is

the great driving clock, set just beneath the tele-

scope head within the upper section of the tube.

It is governed by a double conical pendulum and
regulated by electric connection with the stand-

ard sidereal clock of the observatory. The pendu-
lum balls weigh 125 pounds and make one revo-
lution per second. By an ingenious system of

mechanism the driving clock is so connected
with the polar axis of the telescope that the

great tube, when pointed to a star, is made to

move backward as fast as the earth moves
forward in its diurnal motion, thus counter-
acting the motion of the earth and making the
star appear to stand still in the center of the
field of the telescope. Access to the driving

clock and balcony is gained by a spiral staircase

at the south side of the column. The center of

motion of the instrument is thirty-seven feet

above its base. When the telescope is pointed to

the zenith the objective glass will be sixty-five

feet above the base. The whole telescope com-
plete weighs 65,000 pounds. So perfect are the

details of its construction, many of them being
invented by the manufacturers, that the colossal

instrument can be used more conveniently and
rapidly than many smaller instruments.

The Western Union and .Postal Telegraph
companies are renting all the small offices and
corners that they can possibly get for branch of-

fices in this city.

D. D. VVass, electrical engineer, who was ap-

pointed an expert by the Alameda city trustees

to examine the lighting plant at that city, reports

everything in first-class order and recommends
that a complete set of test instruments be added
to the plant. Mr. Wass is superintendent of

construction for the Electric Development com-
pany on the Pacific coast. S.

Noblesville, Ind., Gas Fields.

NoBLESViLLE, Ind., Dec. 10.—The mention
of the natural gas fields of Noblesville made
in your columns will bear elaboration. Gas
was first struck here last January, and the first

well is one of the four that are now furnishing

the heat and light for this city,—a place of

about 4,000 population. It has given a great

stimulus to the growth of the city, and more
improvements have been made the past season
than for ten years previous, and a great deal

more will be done next year. The city offers

free gas to manufacturing establishmerits and
has already secured an edge tool works. Work
on this building, as on several others, progresses

just the same on cold days as on any -others,

as winter is virtually turned into summer by
large flames of gas, so that workmen work com-
fortably in their shirt-sleeves. Other establish-

ments are in view The gas here has been
found to be the best for heat and light of any
yet discovered. There are now twenty-eight

wells in this field, and more are drilling, the

average depth is about 875 feet, and all are

dry wells. Some of them can be heard roaring

for several miles. Several are larger than the

Karg well at Findlay, O.; probably the largest

is the Wainwright "wonder." O.

Cincinnati Chat.

Cincinnati, O., Dec. 10.—During the per-

formance of "Michael Strogoff," at Robinson's
Opera house at a matinee Dec. ist, James
O'Connell, stage manager, was instantly killed

by an electric shock, which also badly injured

Charles Christy, a stage hand. An examination
of the wire leading to the arc light in the pros-

cenium arch revealed a defective insulation, mak-
ing a connection with the metal speaking tube

which led to the prompter's stand. O'Connell

got into the circuit by resting his hand on

the zinc-covered box from which the gas burn-

ers are controlled and received the full force of

the current. The sad affair occurred almost in

in sight of his affianced wife, Nellie Collins, a

member of the company. O'Connell's home is

in Chicago, where his remains were shipped.

Christy's hands were badly blistered as if by in-

tense heat. C.

Detroit's Budget.

Detroit, Dec. 10.—For the third time has the

mayor vetoed the awarding of the lighting con-

.tract to the Brush company. His reasons ar£

substantially the same as those stated heretofore,

viz : That there was no competition, and that

the price asked was exorbitant. His investiga-

tions led him to believe that the cost should not

exceed 30 cents per light per night, while the

city now pays 55 cents. Proofs were numerous,

to show that the price the city would be com-

pelled to pay, if the contract was awarded as
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;)roposecl, was largely in excess of what many
jther cities are paying. The mayor attached to

jiis veto a proposition from the Xew York Elec-
tric Construction company, offering to put in a
plant similar to the present one, operate the same
and light the city for the next three years for

§338.000, taking its pay monthly as the Brush
company is now paid, and at the expiration of

three years sell the plant to the city for §50,000.
Under the conditions of this offer, at the expira-

tion of three years the city would own its own
plant at a cost not exceeding the sum paid the
Brush company for the same time under the
conditions of the proposed contract. This much-
vetoed contract now lies on the table where it

will probably remain until the majority has the
requisite number of votes to pass it. The question
of the city owning its own plant, however, has
become popular. So much so, indeed, that two
committees are now in the field for the purpose
of investigating the matter—the aldermanic com-
mittee and one appointed by the citizens at a

meeting held Monday last. The aldermanic
committee expect to report in about thirty days.

C.

From Indianapolis.

Indian.\polis, Ind., Dec. 10.—Judge Taylor,
of Fort Wayne, concluded a three days' argu-
ment in the Brush-Jenney electric light case be-
fore Judge Gresham, December 8th, and he is

credited with having made a great legal effort.

C. C. JNIitchell, of Woolwich, Conn., began the
closing argument on the morning of the 9th

C.

THE ELECTRIC LIGHT.
The Thomson-Houston Electric Light com-

pany of Baltimore city has been incorporated, with
a capital stock of §200,000 ; S. H. Taggart, G.
R. Berry, J. D Mason, H. B. Hanna and Chas.
Angle, incorporators.

There is soon to be launched at the yards of the
Detroit Dry Dock company a large car ferry boat
which is to ply between Mackinac and Point St.

Ignace. The boat will carry ten freight or eight

passenger cars. An electric light plant is to be
placed in the boat and a 2,000 candle power light

will be fastened on the pilot house by a universal

joint so as to be turned in any direction, to be
used as a search light.

L. D. Snook is negotiating for the erection of

a Brush Electric light plant at Fernandina, Fla.

At St. Cloud, Minn., the Gem Electric Light
company has petitioned the council for a fran-

chise to light that city.

T. E. Blanchard and others have asked for

permission to erect an electric light and power
plant at Columbus, Ga.

The plant of the Belvidere, N. Y., Electric

Light company has been sold to George F.

Wiley, of Philadelphia.

The Amsterdam, N. Y., common council has

decided to erect sixty-seven arc lights of the

Thomson Houston electric system in the streets.

The cost is $6,683.25 per year for sixty-seven

lights of 1,200 candle power each.

The San Rafael, Cal., Gas company has deter-

mined to add an electric light annex to its pres-

ent plant. It is expected to complete the work
of construction by January 15th.

The Pulaski Gas company of Little Rock,
Ark., contemplates the erection of an electric

light plant.

October 25th a car load of electrical appara-

tus was shipped from Indianapolis for the .A.la-

meda, Cal., plant. Its non-arrival delayed the

improvements and additions under way. Recently

a search was made for the car by the railway

authorities and it was found switched off at San-

ta Fe.

The Nickerson, Kan, electric light plant is in

operation.

Washington, Ind., is happy over its electric

lights.

The largest independent electric light installa-

tion in Spain will be that of the Royal Italian

opera house. There will be about 1,500 incan-

descent lamps, and a dozen arcs.

The Thomson-Houston company has just
taken a single contract for 600 arc lights at St.

Paul, Minn.

The town of Albacete, Spain, which has a
population of about 20,000, and which has hith-

erto been lighted by oil, is adopting the electric
light for private and public lighting, i6 candle
power incandescent lamps being employed.

A new theater was opened last month at

Odessa, Russia, in which special precautions
have been taken for safety from fire. The audi-
torium, which accomnrodates i,8co persons, can
be entirely separated from the stage by an iron
curtain which can be lowered in from fifteen to

twenty seconds. The auditorium is heated by
hot air, and the remainder of the building by hot
water. The theater is entirely lighted by elec-

tricity, the dynamos and engines being situated
a mile distant. Water is laid all over the theater;
in the lower parts it is supplied direct from the
town reservoirs, and in the upper parts from
three iron tanks on the roof, which are fed by a

steam pump. The stage, which accommodates
five hundred people, is not only separated from
the auditorium by the iron curtain, but also from
the back premises by automatic iron doors lead-

ing into fire proof corriders, which in their turn

are also separated from the dressing rooms by
iron doors. The flooring of the whole building
is made of iron.

THE ELECTRIC MOTOR.
The electrical section of the Brussels exhi-

bition of 1888 has invited proposals for laying

down a tramway line similar to that in the Jardin
d'AccIimation, at Paris, the cars to be drawn by
electric motors, supplied from accumulators. Two
kinds of tram cars will be used: Small automotor
cars for ten or fourteen passengers, containing the

batteries under the seats, and the motor under
the car itself; and ordinary tram cars, two of

which are to be coupled together and drawn
by a special electric locomotive, which will

contain the accumulators and motor. The
electrical and electric lighting sections are under
the charge of M. Ch. Mourlon, with M. Band-
sept as resident engineer.

The electric motor line to old San Diego is

now running successfully five miles, and the

use of the steam motor has been discontinued.

Steps have been taken in Pittsburgh, Penn.,

toward chartering the National Electric Rail-

way company.

THE TELEGRAPH.
Jardin, Mathersm & Co. are finishing the lay-

ing of two cables for the Chinese government.

The first of these submarine cables goes from

Amoy to T'amsin in the island of Formosa, and
the second from Aminy on Formosa to the Pes-

cadores islands. The cables were made by the

Silverton company and the laying has been done

by the ship Fee Chen, of the Chinese navy. The
Grand telegraph company of the northern and

eastern telegraph announce on their part that the

isle of Formosa has been placed in communica-

tion with the telegraphic network of China by
means of a cable via Foochow. Offices have

been opened at Tarasin, Keelung and Taipchfoo.

A report from London says that Jay Gould

has stirred up a lively rumpus among his English

coadjutors in the cable pool by demanding bet-

ter terms for the Western Union Telegraph com-

pany than are now accorded it. Officers of the

Western Union company decline to discuss the

report, but Russell Sage said there was some
foundation for it, though he did not look for any-

thing like a dissolution of the cable pool. He
believed concessions would be made to the

Western Union company.
The Fort Worth Gazette is responsible for the

following :
" The telegraph ofii<;es in California

have printed on blanks for the use of emigrants;

'^Send me a ticket home and $6. Flat broke.'

Customers have only to put the address and sig-

nature on these, the receiving clerk stamps the

date on them and funnels them up to the oper-

ating room "

The bill introduced by Mr. Edmunds into the

fiftieth congress, providing for a postal telegraph

system, is similar to the measure introduced by

him in the last congress. It provides that four

trunk lines, of telegraph, connecting Washington
with the four sections of the country, shall bear-
ranged for by a board consisting of the secreta-

ries of state and war and the postmaster general

;

that the employes shall be government officials

and subject to civil service rules. The sum of

$2,000,000 is appropriated for the first year.

Cable dispatches from London the 12th an-
nounced the confirmation of the report that the
French government would refuse to allow the
French Cable company to continue in the cable
pool, and that in consequence it had withdrawn.

.Arrangements have been made by T. L. Van-
deiiberg, superintendent of the telegraph lines of

the Southern Pacific company, by which every
point on the Pacific coast can be informed the
precise moment the last spike of the California

and Oregon road is driven. Colonel C. F.

Crocker will wield the hammer by which the spike

will be driven. Wires running north to Portland
and south to Sacramento and San Francisco will

be connected with the hammer, so that when the

blows are made on the spike, which will be at-

tached to the wires also in all towns on the coast,

where arrangements have been made, the electric

spark can be utilized to ring bells and fire guns,
announcing the precise moment of the comple-
tion of the great route to the northern coast.

The spike will be driven by three blows, made at

intervals of ten seconds. The telegraphic circuit

will be closed by each blow. The operators

along the line will reply each time a blow is made.
After the third blow has been given the word
"done" will be transmitted from Ashland to all

points, thus notifying thein of the completion of

the ceremony. Superintendent Vandenberg has
also sent out instructions to have all weather re-

ports forwarded to him at Ashland early in the

day, so that he may know just what provisions to

make for the successful telegraphic transmission

of the accounts of the ceremonies.

The New York Times recently received a

cablegram of 18.000 words, 10,000 of which
came over two cables of the Commercial Cable
company. The matter was received at the rate

of 17 words a minute and it kept both cables

busy for about five hours.

THE TELEPHONE.
Warren Anderson, of Xenia, O., superinten-

dent and general manager of the Miami Tele-

phone company has accomplished what would
hardly have been considered possible three weeks
ago. He has built up the Lebanon telephone

exchange until there are about forty subscribers

and more boxes to go in.— Lebanon Gazette.

Robinson (in his office)
—"Yes, the telephone

is a great invention. Brown. I wouldn't be with-

out mine for four times what it costs. There's a

call now. Just listen and you will see how dis-

tinctly one can hear." Voice (clearly and
distinctly)—"Your telephone rent is six months
overdue. Unless the amount is paid to-day it

will be taken out."

Miss Theresa Brennan, manager of the Engle-

wood telephone exchange of the Chicago tele

phone company, was notified Friday of last week
that she was co-heir with her sister to $30,000
left them by an uncle. The money has been on

deposit in a bank in Ottawa for seven years, and

it is calculated that each sister will receive $25,
000 in cash.

NEW ENTERPRISES.
Calvin Moore of 2403 Wyandotte street, Kan-

sas City, Mo., is about to erect a business block

of ten houses, which will be provided with elec-

tric bells. The estimated cost is $40,000.

George Eystell, druggist, of 'the same city,

will put up a $4,000 residence, in which electric

bells will also be placed.

A syndicate, of which Jarvis Conklin & Co.,

brokers, of Kansas City, Mo., are members, will

put up a club house in that city at a cost of

$40,000. It will be furnished with a fire alarm,

electric bells and all the latest improvements.

Galesburg, III., is to have an opera house to

cost $25,000. A. k. Matteson will be the owner.

It will be lighted by electricity and everything

going to make up a first-class opera house will

be put in.
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The Second National bank of Aurora, 111.,

Alonzo George, president, will put up a new
bank building at a cost of $10,000.

A stock company is about to build a §200,000
cotton factor)' at Janesville, Wis. It will be
lighted by electricity. Herman Clauson, of

Afton, Wis., is interested.

The Des Moines Packing company of Des
Moines, la., is about to put up a large packing
house.

A soldiers' orphans' home is to be built at

Knightstown, Ind., by the state. A. H. Morris
is the superintendent.

Miscellaneous Notes

A new accumulator under the name of Tudor
is now being introduced in Brussels. The dis-

tinctive feature consists in the employment of a

grid with *a thin central web by which greater

rigidity is given to the plates. The active mater-
ial is pressed into the holes of the grid from
both sides, but to insure its adherence the plate,

before receiving it, by charging and discharging
is oxidized, which, according to the inventor,

causes the material to adhere much better.

The mercury which, in Sprengel's air pump,
traverses the apparatus for the liberated air to

pass off carries on its route small quantities of

air, which form bubbles in the siphon of the

pump. When these bubbles come in contact
with the glass they burst and render the vacuum
less perfect. Dr. Bottomley, says Electricite

,

has invented a combination of the Sprengel pump
and the ordinary pump of Geissler, in which the
mercury passes off without coming in contact
with the air. The movable reservoir is furnished
with a hermetical stopper, permitting the expul-
sion of the air of the reservoir and preventing
its return. In practice the apparatus operates
first as an ordinary Geissler pump until almost
all the air has been expelled from the space
where it is desired to create the vacuum. Rapid-
ity of exhaustion is thus gained by the Geissler

pump. When a sufficient vacuum has been
obtained, the stop cocks of the movable reser-

voir are arranged to open as a Sprengel pump,
and the traces of air which may remain are car-

ried away by the vacuum chamber of the Geiss-
ler pump ; when this chamber has been filled

with a sufficient quantity of air it can be
removed by a single operation of the Geissler
process. Dr. Bottomley has in this manner
obtained a vacuum of 1-30,000,000 of an
atmosphere, according to the gauge of Mr. Leod,
but the exactness of this apparatus has been
doubted.

Experiments with the Achard electric brake
have been made on the French state railways
during the last few years. An improved form
has been used, the improvement consisting in the
fact that the electric current is not employed
directly in working the brake shoes, but is

employed to form an electro-magnet in a friction

apparatus which hangs in a box near the brake
axle. The action of the current causes the elec-

tro-magnet to be attracted by the axle which by
friction sets in rotation a drum around which a
chain winds. The other end of the chain is

attached to the brake lever. The electric current
is generated by a dynamo on the locomotive.

The investigations of a society formed in

London to abate the smoke nuisance affords a
rather startling idea of the wasteful extravagance
of the present system of combustion. Here is

a summary of a late report of the Smoke Abate-
ment institute : The weight of the smoke
cloud over the city is estimated at about 50 tons
of solid carbon and 250 tons of hydrocarbon
and carbonic oxide gases. From actual tests,

the value of coal annually wasted through the
obstinacy of the Cockneys is ;!£^2,2S7,5oo, or

42 per cent, of the amount annually expended
for coal in London, that being the percentage
of heat that escapes up the chimney without
warming anybod}'. This waste also causes a
useless expenditure of ;;£^268,75o for carting
coal, to say nothing of the wear and tear of
streets, and of ^43,000 more for carting away
ashes. Altogether about ;^2,500,000 are yearly
thrown away in London. Add to this ^2,000-
000 for injury to property from the smoke-laden
atmosphere, and there is shown a total of £^j^-

500,000 which London annually loses because

of its failure to burn coal under proper con-

ditions.

A test of a new electric train signal was made on
the Boston & Maine road at Boston, Dec. 3rd, and
was successful in every panicular. The main fea-

ture of the system is the coupler connecting the

device on different cars. This consists of a band
rubber casing, with interlocking metallic flanges,

inside of which the entire mechanism is located.

In the center of each coupler is a catch, backed
by a stout spring, which unites with a similar

catch on another coupler. On each side of this

catch is a phosphor-bronze sliding rod, and nhen
the two parts of the coupler are brought together

the rods in each come in contact, and the open
circuit is completed. The electricity is gene-

rated in a battery placed in the engine cab, bnt
the Acme Railway Appliance company, which
owns the coupler patent, also claims to hold the

exclusive right to generate its electric power by
a dynamo operated by steam from the locomo-
tive.

A New York dispatch of the 9th announces
that a lawsuit is threatened between Dr. Bell and
Thomas A. Edison over the phonograph.

"About all of the photographs taken in the

depths of the sea are by experimenting amateurs,

and through them most marvelous hidden myster-
ies have been revealed," says Mr Schleler in the

Nashville American. " Until the plate is seen,

the)' have not the slightest idea of what has been
photographed. The operation, however, is

simple. A box, hermetically sealed, with glass

front, is sunk, and to it is connected an electric

light. At a certain depth light fails to penetrate

the water and all is darkness. Sinking this device

to within a short distance of the bed the electric

current is turned on, which illumines everything
within a certain radius, and at the same instant

calls into action the mechanism of the sub-

merged camera. Often, to be sure, almost noth-

ing appears upon the plate, but sometimes the in-

strument is lowered among most interesting for-

mations of nature, and pictures are produced of

incalculable value to science. These experinients

are constantly being made, and are such that

those connected with the art as myself can not
possibly prosecute."

Before the board of alderman of Providence,
R. I., at a recent meeting, Elias E. Ries demon-
strated that, by the use of his electrical apparatus
designed to increase tractive adhesion, a street car
could climb the 14 per cent, grade on College
hill.

Telephone Stock Quotations.
Col. S. G. Lynch, broker, 146 La Salle street,

Chicago, furnishes the following quotations on
some of his specialties in telephone stocks;

Chicago _ 375 3go
Central Union 44 45
Michigan 76 77
Great Southern 30 32
Colorado ig 21
Rocky Mountain Bell. ... 40 45
Cumberland _ 62 65
Wisconsin 108 log
Bell of Mo ___ 160 165
Iowa Union 28 30
Missouri and Kansas 68 6g

Personal Paragraphs.

Norman McCarty, representing the Baxter
Electric Manufacturing & Motor company, of
Baltimore, Md., passed through Chicago last

week.

Charles D. Wright, of Kingman, Kan., was
a recent guest at the Chicago Electric club.

He is in charge of a Heisler incandescent and
a Thomson-Houston arc plant.

Business Mention.
Curtis & Wheeler of Rochester, N.Y., and the

P. Cox Shoe Manfg. Co., of Fairport, N. Y., last

week ordered engines of the automatic high
speed type of the Woodbury Engine company of
Rochester, N. Y. The one for Fairport will'run

an Edison plant. This engine for electric light

purposes is destined to take the lead. Its perfec-
tion of detail, and its close regulation under
varying pressures and changes of load make it

an engine peculiarly well fitted to the exacting
demands of electric light men.

The Baxter Electric Manufacturing & Motor-
company of Baltimore, Md., are doing a most

j

satisfactory business with their arc motors.
|

They have 1,500 horse power in use and their
'

sales for two weeks past have aggregated more
'

than 175 horse power.

The Edison street lighting system at Jersey-
ville. III, of 600 lights, has just been put in ope- :

ration. It was installed by Leonard & Izard
j

of Chicago.

Leonard & Izard of Chicago have just closed

a contract for 225 Edison lights in the shops of

the Minneapolis & Pacific railroad at Minne-
apolis.

The AVestern Electric company has just taken
a contract for a 45-light plant at Fort Benton,

M. T., and a 20-light plant for the Chicago
Forge & Bolt company, Chicago.

The American Illuminating Co. of Augusta,
Ga. has become a financial. success and its offi-

cers .write in the most positive terms regarding
its success, notwithstanding another company
has entered competition by building an opposi-

tion plant. Mr. Dutch, president of the Augusta
company was in New York recently and ordered
another 100 light plant from the American co.
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Electrical Patents.
Isstu-d Dec. 6, 1 887.

164. Apparatus for Covering Wire with Soft Metal

J. Charles Appleby. Jersey City, N. J.
166. Apparatus for Covering Wire with Soft Metal.

J. Charles Appleby, Jersey City, N. J.

173. Apparatus for Converting Heat Energy into

Electrical Energy. Willard E. Case, Auburn, N. V.
'1 he elements consist of a tin and mercury amal-

gam, and carbon. 1 hey are placed in a cell contain-

ing chromic chloride liquid.

igS. Contact Brush. Edward L. Orcutt, Somervilie,

Mass.
igg. Rail Connection for Electric Railroads. Ed-
ward L. Orcutt, Somervilie, Mass.
224. Incandescent Electric Lamp. Marshall Wheel-
er, Boston, Mass.

225. Electrical Dental Engine. George W.Whitefield,
Evanston, III.

A clutch operated by an electro magnet is caused to

engage with the driven shaft to stop the same instan-

taneously when circuit is closed through the said

magnet.
236. Electric Railway. Edward M. Bentley, New
York, N. Y.

315. Conduit for Cable or Electric Railways. Wil-

liam Nier, Kansas City, Mo.
322. Signal for Engines. James C. Ricketson, Mil-

waukee, Wis.

32g. Galvanic Battery. Henry E. Waite, New York,
N. Y.
34S. Underground Conduit for Electrical Conductors.
George W. Cook, Detroit, Mich.

374. Electric Governor. Willis H. Reynolds, Wash-
ington, D. C.

3Sr. System of Electric Distribution. Montgomery
Waddell, New York, N. Y.

i he invention relates to the Edison System of Elec-

tric Lighting, and is des'gned to enable leaks, crosses

or ground connections to be located.

3go. Telegraph Transmitter. Arthur Bi.xby, Balti-

more, Md.
,404. Regulator for Electric Currents. Stephen D.
Field, Yonkers, N. Y.

The invention consists of an electrolyte contained in

a suitable receptacle having corducting plates im-

mersed therein connected with thee rcuit, which plates

are preferably made of non-o.xydizable material with a

non conductive plate, .which is adapted to be inter-

posed between the conducting plates to any extent de-

sired so as to out off the current entirely or to inter-

pose as much resistance in the circuit as required.

,406. Regulation of Electric Generators. Daniel

Higham, Philadelphia, Pa.

The claim is as follows: An electric generator hav-

ing its field magnet coils and armature coils in series

in the working circuit, in combination w-ith a short

circuit around said series, field magnet coils, and an
electro-magnetic circiut breaker in the w-orking cir-

cuit to close the said short circuit.

,43g. Transmitter. Reuel W. Whitney and Frederick

Puitz, Cleveland, Ohio.
The device shown is a supplemental funnel-shaped

mouth piece placed in front of a telephone transmitter.

A wire gauze diaphragm is placed in the funnel about
an inch from its smallest end so as to come near the di-

aphragm of the telephone. There are five claims, the

first of which is " .^n independent mouth piece for

telephone transmitters, provided with a articulated or

perforated diaphragm for diffusing and equally pre-

senting the sound waves, substantially as specified,"

444. Printing telegraph. Arthur Bixby, Baltimore^

Md.
456. Galvanic Battery. Frank J. Crouch, Eugene
City, Oregon.
458. Underground System for Electric Wires. Joseph
P. Davis, New York, N. Y.

4g5. Coin Operated Induction-Coil. William R.
_

Pope, Baltimore, Md,
528. Electric Ga5 Lighter. Justus B. Eutz, New
York, N. Y.
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Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

A.UTOMATIC Engines
m^s^^m

BOILERS, ETC. - ^"^^-k- '"\Jr
Complete Power Plants Furnished

and Erected.
Skmd por CaTalocch. ^fcj^w^^'

Electric

Light

Garboii^

Adapted to all Systems.

CITY OFFICE,

711PiBeSl

ST. LOUIS,

MO.

WATERHOUSE SYSTEM
ARC AND INCANDESCENT ELECTRIC LIGHTING.

INSTANTANEOUS AUTOMATIC CURRENT REGULATION.

A 2000. c. p. arc light produced with less than two-thirds of a l^lorse Power, or twelve
1(). c. p. incandescent lamps to one H. P.

THE WATERHOUSE ELECTRIC & MANFC. CO.
HARTFORD. CONN., and 154 LaSalle Street. Office 16. CHICAGO. ILL.

M. T. Greene. Pi-esldent. Geo. A. McKinlock, Treasurer. Wji. H. MclvlSLOcK, Secretatij.

WESTERN AGENTS COMPANY
Electric Light, Telephone ITrTTJ T7Q A TffTI P A "DT T7C!

and Telegraph W lliJjO Ail Xl t/ADjjJjO
for Aerial, Submarine and

Underground uses.

3S & 40 La Salle Street, Chicago.

Mcintosh GalYanic and Faradic Battery Company
NOS. 300, 302, 304 &, 306 DEARBORN ST , CHICAGO ILL.

MANUFACTURERS OF

GALVANIC BATTERIES, FARADIC BATTERIES.
COMBINED GALVANIC AND FARADIC BATTERIES,

STATIC MACHINES, ELliCTRIC MOTOR for Static Machines,
Dental Engines. Small Lathes, etc.

MILLIAMPERE METER. MEDICAL DYNAMO, ELECTRIC BATH APPARATUS,
and EVERY VAKIETY OF ELECTRICAL INSTRUMENT employed in treating disease.

The Mcintosh Combined Galvanic and Faradic Batteries have been adopted by the U. S. Government for its Hospitals.

HIGHEST AWARD AT THE NEW ORLEANS EXPOSITION.

Send for Catalogue, and mention this paper. EXPEKI.MENTAL ELECTRICAL APPARATUS MADE TO ORDER.

Gutta Percha Insulation.

GUTTA PEnClIA
IS THE

STAJTDARD
JJfSULAriOX.

Does not deterio-

rate, and foi

V/'///''/'/A
«'"'<""<'<" 0'-

~-( itffe'-^-'rfj mtdergroiiiid

\\\\\ \\ ^ the must

WX\.W Itetiableand

Jfaiks' Compound and Balata
Insulated Wirex. C'ord-

,- ^.-^ aqfi niifi Cables, for
'^S'/ '^^>--. ^ 'fice. Aerial.

^•^/f '^\ C'lderqroiijid
'Ta ^^\ and Balle)

-II

'Sm£^

ptiifjiar

Mnriii,

It' hiiator,

Fl'-'irir Lirjhl

and Ga.i high-

ing Wires and

Cables. Sitk. Cn(

Ion and Fibre Cor-

fV'l Magnet iCirc,

Flexible Cables and

Cordage. G.P. S/ie^l or

Chalterion's Compound

for Cable Splices, and Pure

g. p t-.r-ndu of every variety.

Sawyer -Man Electric Co.
LICENSED BT AND SUCCEEDIKG TO THE COilMERCIAL BCStXESS OF THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-iVlAN PATENTS.

GENERAL Ol^FICES:

IDTUiL LIFE BLDg.

32 NASSAU ST.,

NEW YORK

Plans and EBtlmaiea Furnislied

for all Iclnds of Incandes-
cent Lighting.

Philadelp'iia Office:

No. 308 WALNUT ST

BOSTON OFFICE:

No. 33 FEDERAL ST.

Estimates Furnished for the
Thomson-Houston System

of Arc Lighting.

The DTNAMO of this Company Is AUTOMATIC in its regulation, and will malmaln a HMFOEW
LIGHT, with ALL or ANY PORTION of the lights in Circuit. Our LAMP will NOT BLACKEN and

will MAINTAIN Its CANDLE POWER during Its Guaranteed Life,

CHAS. A. CHEEVEK, Pres. WILL.AKD L. CANDEE, Treas.

The Okonite Company,

^^^f>

Our Balata Insulated Flexible Cords

ARE SUPERIOR TO ALL OTHERS.

SEND FOR SAMPLES.

trade mark.

Manufacturers of

gleetrsie l^i-Jl^t, W)^\^^\pn^ and ^elea^apl^

WIRES AND CABLES
FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
We particularly desire that a trial should be given our wire by all parties contemplating Underground,

Aerial or Submarine service as we are convinced that It Is the safest wire for ihc purp ses known, and we
can. without hesitation, refer to parties who are now using It. We are also manufacturers of the celebrated

OKONITE TAPE, the ^est Insulated Compound for making Joints in ibe market. Estimates and

quoiatlons furnished upon application.

Chicago Branch. 38 &, 40 LA SALLE STREET. Chicago, ML

Minnesota Branch, MINNEAPOLIS ELECTRiG CO.. Minneapolis, Minn.

Nebraska Branch, MIDLAND ELECTRIC CO., Omaha, Neb.
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paraday (|arbon Company,

CAPACITY, 1,000,000 CARBONS MONTHLY.

PITTSBURGH, PA.

THE ELECTRICAL CONSTRUCTION GO.

171 RANDOLPH ST., CHICAGO, ILL.

G. A. HARTEB, Manager.

Contractors for the Installation of glectric [ight plants

OF ALL SYSTEMS.

All orders for Electrical Work promptly attended to.

FRANKLIN S. CARTER. CHAS. M. WILKINS. E. WARD WILKINS.
ESTABLISHED

1867.Partrick & Carter,—-^ .. ir^ !• lor the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, Etc.,

Vy I QO I T*1 f^fl I ^llT^T^Il^Q No. 114 South Second street, Philadelphia, Pa,
SOLE PROPRIETORS OF TOE

PATENT NEEDLE ANNUNCiATORS AND BURGLAR ALARMS,

Batteries. Electric Bells, Push Buttoiis, "Wire, etc. Electric Bell Hangers' Supplies. Electro-Platers' Supplies. Electro-Medical Macliiiies, Experimental Apparatus, Electrical ^oTeltics, etc., etc. Send for CatalognOd

and get prices before purchasing.

NOTICE! k:
We Make and

TeleplioDos

ForLoDg or

Short Lines.

iDStruments

Unexcelled

AND

SOLD
Outright.

ADDRESS

American

CUSHMAN

TELEPHONE

COMPANY,

Room 13, 342

S. Water St.'

CHICAGO, LL.

Both Advertiser and Publisher by mention
ing the WESTERN ELECTRICIAN when
writi-g to advar isers.

SEBASTIAN MAT & CO.'S

IMPROVED $60
?crtw-Cutting Lathe.
Designed espechilly for elpctri-

clansand others requiring ali\ihe

f ! accurate work. Catalogue of
Lathes, Drill Presses, Tools, etc.

iiiaili^d on application.

Xjct-tlies OKI *Xx*lct.l.

184 W. Second St. Cincinnati, 0-

Bug f Oust Proof

BELLS.

Hazazer & Slanle?,

Manufacturers,

32 & 34 Frankfort St.,

NEW YORK.

The Globe Cleclric Company,
Miznu/acturers, Importers a) . ^ -

Qlectrlcol Wpporatus

X7ld Dc'i

ipporaTus ^ ^upplies,

AGENTS FOR EUROPEAN ELECTRICAL SPECIALTIES-

46 South Water Street, Cleveland, Ohio.

Complete Domestic Combination Outfits.

These sets require no technical knowledge to connect; they ara
all contained iu black, highly fluished hard rubber cases, mounted In
nickel plate aud ready for use. The bell domes are all Z\ inches, the
coils are wouud with silk covered wire and the contacts are ot

platinized silver.

Three "Way Annunciator and Bell Set $1C 00
Invalid's Poriable Call Bell Set 7 00

Burglar Alarm Set .-. 7 50

Eire Abirm OuiQt.-- .,- $7 00 to 8 00
Portable Electric Testing Set (see cut) 10 00
Family Electro Medlial Set 12 00

' Telegraph Set for Short Llucs and Learners 6 50

High and Low Temperature Alarm 13 00
Single Stroke or Trembling Bell Set 6 00
Switchbuurds, Switches, Annunciators, Bells, Wires, Push Ent^

tons. Alarm Contacts, etc.

The Rice Automatic Engine.

THE JOHN T. NOYE MFG. CO., BUFFALO, N. Y.

SCHENECTADY, N. Y.,
MAXMFACrrnEBt cjF

Insulated Wires, Flexible Cords jnd^Gables for Telephone, Telegraph,

JAMES F. KELLY, General Sales Agent, !9 Dey Street, New York.

PRICE $3.25.

A. B. LYMAN
Electrical Supplies. *

Cleveland,

Ohio.

Electric Light Repairing, General Machine Job-Work. Pattern Making, Etc., Etc

ELECTRICAL AND MECHANICAL ENGINEER, %'A^.J6^|gtuRER.
Office and Works: 76 MARKET ST., CHICAGO.

GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALER IN

Electrical Securities.

EXPLOITER OF

Electrical Inventions.

Chicago Electric Club.

There will be a meeting of Ibe Cllicagc

Electric CIulj Monday eveuing, Dec

lOth, at 8 o'clocls, at the rooms of the Club

122-124 Clarli Street.

Rooms 70, 7/ and 72 Temple Court,

i

225 DEARBORN STREET, CHICAGO, ILL.
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J B. YOUNG.
PRESIDENT AND TREAS.

B. K. JAMISON.
VICE-PRESIDENT.

Salar Ca^b@a & Mfk« Co,

WELL SELECTED

AND GOOD

OFFICE,

N O. 6 9

Schmidt & Friday

Building.

PITTSBURGH,

PENN.

MADE FROM NATURAL GAS. PROCESS PATENTED.
Western Office, Room 45, 1 S7 La Salle Street, Chicago.

SPECIAL DISCOUNTS ON LARGE ORDERS.

Telegraph, Telephone and Electric [ight Supplies.

ANNUMIATORS, BURGLAR ALARMS, ELECTRIC BELLS,

BATTERIES AND BATTERY SUPPLIES.

Repair Work done and Special IVIanufacturing attended to.

Skilled Workmen in all Departments.

tS"ALL APPARATUS WARRANTED AND SATISFACTION GUARANTEED.

MAGNETO BELLS, ETC., ETC.

I^ailuyay J(^l<^(Jrapl7 5^PP'y Qpmpapy,
No. 211 and 213 Randolph Street, CHICAGO.

CORKESPOKDENCS SOLrciTED.

United States Glectric Fire Alarm (Jo.

EVART, MICHIGAN.

PEOPEtETOnS OF THE

Chase Police and Fire Alarm TeleErapli

SYSTEMS,

The most Efficient, Durable and Re-

liable now in use, and giving

entire satisfaction in dif-

ferent cities and

villages in the United States.

SEND FOR CATALOGUE.

J. J. DICKEY, President. ISRAEL LOVETT,
H. J. WELLS, Sec'y and Gen'l Man. Sup't and Electrician.

ELEMON DRAKE, Vice President.

L. H. KOETT, Treasurer.

,AN] %ijimi%j JL

.

OMAHA, NEBRASKA.
DEALERS IN

»f

For tte TelegrapHj ^elepfeone"; and! Ulectrie ^IgUe

Hotel and House AnnuDclarors, Burglar Alarms, Fire Alarms. Electric Gag Lighting, Speaking Tubes.
Elevator Annunclaiors, Batteries, Pu&li Buttons. Electric Pens, Telegraph Learner's Instruments, Medical

Batteries. Linemen's Tools. Bell Hangers' Supplies, P.aliwny Velocipedes, Cars, Etc.

Western Agknts.'~THE OEONITE CO., and the Heturn Call System of Hotel Annunciators. Fire
Aiarms for Cities and Towns. "We own the Franchises of the "Western States and Territories for the

IMPROVED McCULLOH

and are prepared to give franchises and construct plants on reasonable terms.

C^^Estimates furnished and contracts- made for any and all kinds of Electrical "Work in any part of the

West. Correspondence solicited. Illustrated Caialogue and Price List on Application.

^

George P. Barton,

[3\u Offi(;e- -^

Rooms 68 and 69 TEMPLE COURT,

225 DEARBORN STREET, CHICAGO.

iPatent and Trade-mark Cases.

is tanned on the surfaces
only; the

llflllOlliMWilll.
send for Our Valuable Book for Engineers and Belt Users Free. *

Agents in all Cities. Send for Trial Belt.

Our Belts are the strongest, most even and perfect Electric Belts made.

ST. XjOXJIS, IVIO.

ie Card Electric Motors.

'[HE CARD ELECTRIC MOTORS,
crunning sewing machines, dental lathes, etc., by
uprby incandescent light currents, al?o for photo-
J'hbic retouching and other light power uses by
3:hary battery. These motors have the Card Re-
Tpble Commutator, in which all the sections can
*Rken out and replaced without disturbing a wire,
ftpxcellent apparatus for schools and colleges. II-

ufrated catalogue sent free on demand.

'

IIEO. F, CARDMANFfi, GO.
tion Western Electrician. Cincinnati, OlllO.

M SONDA (FOnMEni.T PRISM) CELL, COMPLETE.

Tlie Standard Open-Circuit Batteries of tlae World.

GONDA and DISQUE,

The Only Gsnuine Leclanche Batteries

Xve those -wliicli bear this

LABEL and the Trade-Mark, GOXDA.

DO XOT BE I.WPOSED UPOX BY LTIITATIOSS.

If dealers have not the Genuine Battery,
send direct to us for Price-List.

THE LECLANCHE BATTERY CO.,

149 West Eighteenth Street, New York.

GEXUINE DISQUE CELL, COMPLETC
The Porous Cell also bears Label-



WESTKRN ELECTRICIAN. December 17, iS

D. A. DAXBLEll. Jles. J. B. CHOUSE. Vice-lves. W. H. BOULTOS, Supt. B. A. TREMAIXE. Asst. Supl. V. M. FREXCE, Sec. II'. S. SMITH. Trem.

The Standard Carbon Company,
Successors to THE 8JULT0N. CLEVEIAMD &. CRYSTAL CARBON COMPANIES,

AXD MANUTACTUREKS OF THE ABOVE

^^^^Qelcbrated Bra9d5 of Qarboi^ poir^t5 apd Battery /Haterial.^=#

CAPACITY, 100,000 DAILY.

This is uot a combinatiou, but a cousolidatkn of tlie best skill and talentJn tlie carbon business, for tlie purpose of producing tlie best possible carbon at the lowest

practical price.

We have ihe largest capacity, the best skill, and make the best carbon in the woild, and manufacture carbons for every system of arc lighting in the world. Prices and
discounts furnished on application.

Cleveland, Ohio, U S. A.STANDARD CARBON COMPANY,
GrILES ANXI-lVIiL&lsrEXIC SHIELD FOR 'yyJLXCIiES.
Office of Vim Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Anti-Magnetic Shield & Watch Case Co.
Qentlenien : — Your Anti-Magnetic

Shield for watches cannot be over-esli-

mated. It is now ver}' near eight months
that I have worn my watch, and to-day

it is ("without correcting timci about one
minute slow. Considering the fact that

I am every day near dynamo electric

machines in our regular business, the

test could not be harder. I could never
have believed it before that protection

"was so complete. In ihis age of elec-

tricity, not only electricians, but every-
one who needs the correct time, should
have the Anti-Magnetic Shield. A good
deal of practical utility, as well as pleas-

ure, can be derived from a good time-
keeper. At present, I look upon a watch
without a shield as a thing incomplete,
and so it is. Very Respectfully,

CHAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M. Co.

H\

'

' * * * I have no hesitation in saying
that I believe the shield would perfectly-

protect the watch against any magnetic
influence to which it is likely to be ex-

posed by being worn in the vicinity of a
dynamo machine.

The plan you have adopted of plac-

ing the watch movement inside a closed
bos of this magnetic material, is based
on true scientific principles, and is the
only plan I know that could succeed.

WM. A. ANTHONY,
Prof. Phs. Dept., Cornell University.

The application of Anti-Magnetic
Shields to pocket time- pieces promises to

be of very great importance to horologists

and watchmakers ; it will render opera-
tive and line adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of
their susceptibility to the all-pervading
magnetic influence.

AMERICAN WATCH CO.,
Waltham, Mass.

,

Sure protection from all Flectrlcal and Magnetic diBtiiibnnL
SpTid fr>r (ipaTtntlve cfi'cular. GILES BROS. & CO., 103 State Street, CHICAGO.

The Baxter Electric Motor.
This Motor is now ready to be placed upon, the Market.

Manufactured for both

\\VQ apd Ii7ea9d<^s(;eF>t $ir(;uit8,

THE ONLY PERFECTLY aOVERNED MOTOR EVER MADE.

CORRESPONDENCE SOLICTED.
Address :

)

1 I SOUTH STREET, BALTIMORE, KID.

I'artory A. Constitution and 3Ionument Sts. Factory E, Buren and Monument Sts.

JX)2 U/oodbijry

AUTOMATIC

Cut-Off High Speed

ei^Gii^e
-MASUrACTUEED BY-

WOODBUI^Y CnGINB

Company.

ALSO BUILDERS OF

piai9 5lide l/alue

AND

Doililfi Valve MefliM SpeeS

AUTOMATIC

Qjt-Off E^9<5l9<?s

TUBULAR BOILERS.

Address the Mftnufacturera at

, 652 Mill street, ROCHESTER, H. Y.
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^ fkn Pepoele Eleetpi^ ^muh&Wm\ €o.
Owners of the Patents and Inventions

of CHAS. J. VAN DEPOELE
FOB

^I^etrie

I^ailu/ay

/Apparatus,
Electric Arc Light Dynamos and
Lamps.

Constant Speed Stationary Electric
Motors, Etc.

Our Arc Electric Light unequalled.
.
The only perfect Double Lamp.
Thousands in use. Guaranteed
equal to any in every respect.

OF CHICAGO, ILL., U. S. A.

VAN DEPOELE

^l^(;tri(;

I^ailu;ay5
ARB IN OPBKATJON AT

Appleton, Wis., Scranton, Pa.,

Montgomery, Ala., Detroit and
Port Huron, Mich., Windsor, Ont.,

Binghamton, N. Y., and Lima, O.,

and are being constructed at An-
sonia, Ct., Brookl

Catharines, Ont., Omaha, Neb., and
F Dayton, Ohio.

Estimates and Catalogues sent on
Application.

\/'an Depoele ^leehpie [fi<3bte
^""^ '"^ "^^ everywhere and are daily growing in Popularity. Write for Illustrated

I

^^
J ^ ) Electric Light Catalogue.

VAN DEPOELE ELECTRIC MANUFACTURING CO.

NEW

15,17, I9&21 NORTH CLINTON STREET,

YORK OFFICE: Rooms 220, 221 & 222, No. 45 RROADWAY. CHICAGO I LL USA
CEO. D. ALLEN, Genl Mor., WM. HOCHHAUSEN, Supt and E LECTRICIAN

Excelsior * Electric * Company,
9 Dey Street, New York

Excelsior Electric [ight

TO THE FRONT

By reason of its new Automatic Regulator that does not depend

on merely shifting- the brushes, hut cuts out a portion of the field

magnets as each light is turned off, saving the power in proportion

to number of lights burning down to one light.

Dynamo is the simplest of all maizes and requires no attention

except to keep it clean. The lamps are ornamental, can be used in

connection with any system from seven to fifteen amperes without

change of magnets.

The first and only system where Incandescent lights are success-

fully running off Arc Light Circuits.

Twenty-five dollars will repair' our dynamo in places that cost

seven hundred dollars on other systems.

Our system is original, and not copied after foreign obsolete

patterns.

Our prices are reasonable.

The only system that has local companies paying 40 per cent,

and above on its capital stock. 1

"We take the contract wherever we bid.

Address

F* W. HORMEi Western Manager^

IXCELSIOR iLECTRIC ftO.,

t8S Dea/rborn Street, Rooms 13 and 14.

Factory, 204 to 216 Willoughby Street, Brooklyn, N. Y.

CJHicJ-A-ca-o, iIjIj.
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P. A . RANDALL, V. Prest. R. T. McDONALD, Treas. & Gen. Manager. I

M.W.SIMONS. R. T. McDONALD.

P'ort IZSTayxie "Jenney" Electric Li^lit Co.,
SOLE OWNERS AND MANUFACTURERS OF THE

J. A. Jenney Dynamo-Electric Machines,
AND THE PERFECTLY AUTOMATIC AND SELF-REGULATING

-*

PHILADELPHIA OFFICE:

. The JENNEY DYNAMO has no equal for SIMPLICITY, COMPACTNESS and DURABILITY..
The same has been said and admitted to be true of the Jenney Lamp. Recommended for the award of the

c:>a>5ri_."sr ooi_.33 ive ie: id j<i. Xji
At [the Great Southern Exposition at Louisville, 1883, for Best Arc System. Awarded First Medals
for Best Arc Lamp, Best Arc Dynamo, Best Arc System.

This system HAS NO EQUAL for SIMPLICITY, DURABILITY and STRENGTH OF LIGHT.
W^e have the Only Perfect Working Headlight for Steamboats, with Focusing Reflector. Full in-

formation furnished on application.

MAIN OFFICE AND WQRKS : Broadway and P. Ft. W. & C. Ry., Ft. Wayne, Ind., U. S. A.
26'North Seventh St., G. A. WILBUR, Manager. CHICAGO OFFICE : 115-117 Monroe St., W. J. BUCKLEY, Manager.

I
O F

C3aL.EJ'VE3IL..A-KriD, OHIO.
MANUFACTURERS OF

-A N D-

Ineandeseenee

Lighting

Apparatus.

Clectpic njotops!
CARBONS FOR ARC LAMPS, Etc.,^Etc.

Chicago agent,

ALEXANDER KEMPT,
130 Washington St.

Omaha agent,

E. G. TUPPER,
^U509 Farnhara St.

The Handsomest

!

The Cheapest! The Best I

PUBLISHED EVERY SATURDAY.

The WESTERN ELECTRICIAN typographically is the HAND-

SOMEST ELECTRICAL JOURNAL in the world.

It is published WEEKLY, each number consisting of TWENTY-

FOUR BEAUTIFULLY ILLUSTRATED pages.

It is the CHEAPEST weekly electrical paper in the English

language.

In the VARIETY and EXCELLENCE of its CONTENTS, and

in the CHARACTER and NUMBER of ENGRAVINGS pubhshed

it is excelled by no other electrical paper.

The SUBSCRIPTION PRICE is only §3.00 for a FULL YEAR

OF FIFTY-TWO NUMBERS.

SEND IN YOUR SUBSCRIPTION FOR THE ONLY ELEC-

TRICAL JOURNAL PUBLISHED IN THE WEST.

ADDRESS

UFESTEJ^I] eixEGT^IGIAI],

6 LAKESIDE BUILDING,

CHICAGO.
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STANDARD UHDERGROUND CABLED0,

General Offices, No. 708 PENN. A-VB.. PITTSBUE(JH,-Pi,

Branch Offices

New York. Telerhone Building, Cortlandt Street,

fl. h. Wihy Manager.
Chicago. 139 Bast Madiecn Street, T. E. Dege:-

bardt, Manager,

MiVXCFACTUREItS OF

The fARIN& ANTIiNDDiiTM AND BUNCHtD CABLES
AND ACHESON COMPOUND CABLE.

For Telegraph, Telephone, Electric Light and Power; Underground, Subinarine
and Aei iai

LIGHT LEADED CABLES FOR HOUSE USE.
Insulated Line Wire, Underwrlter$', Magnet, Annunciator and Office Wire.

Five Years of Uniform Success Enable us to Guarantee our Cables.

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

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

Electric Light and Power.

Telegraph and Telephone.

Railway and all other

Branches of Signaling.

Aerial Use.

All Sizes Subterranean Use,

Lead Encased Wires, ^""r'^.t^f,

CLARK B. HOTCHKISS, Gen'l Mgr.,

Concealed Wiring in all Locations.

IBDeySt, NEW VORK.

^LLEMDEI(
INSULATING and
WATERPROOFING dOfflpAHt

45, eroadway, ETsew "Sr®;pk. lS4 EaSall© St.Y^feicag®,
-ilA-KtrFACTHRHES-OF—

INSULATED WIRES AND CABLES.
Bittte Wires for Use Underground, in Plaster,

Damp Places, Etc., Etc.

Trinidad Wikes for Line Work In place of UnderwriteTS.

EIXjIEOTDEtXC XjIGrUrT XVI^EtlES odT all sizes a. S3E*JE3CI.a.X-T? X",

NEW YORK SAFETY STEAM POWER CO.,
Builders of High Grade Self-Contained

Antofflallc Cflt-Off Eiiies,
SPaCIALLT ADAPTED FOR HUNNINQ

ELECTRIC LIGHTS
And other duty requiring close

regulation of speed.

"VVesteen Oppi e and Waherooms:

^^^ 64 & 66 S. Canal St., Chicago, III,

WM. A. HAMMETT, Manager.

ELECTRIC I-IG-HX SUFFLIES JL SPECIiiLTY.

THE. ILICTIICAL SUPPLY CO,
IT Dey Street, N£W YORK. 171 Randolph Street, CHICAGO.

125 West 6th Street, KANSAS CITY.
FACTORIES: ANSONIA, CONN.

Dakiel "W. Marmok, Presldenc.
Addison H. Nobdyee, Vice-President.

Chablbs D. Jknkby, Eiectrtciaii Bbainai(d Robisdit, Secretary,
Amos K. Hollowell, Treasurer-

Jenney Electric Company.
*JF XTSIHA.1SA.FOL.IS, INDIANA.

Sole Owners of all the Paitents and Inventions of Charles D. Jenney ( Icnown us the Jenney System) and Sole Owners and Manufacturers of hfs

Improued Dpamo, tamp ^
Electric motor.

In ail desirable features of Arc and lucandesceot Lighting
the Jenney System leads. Simple, durable, economical,
steady, brilliant and penetrating. In these eabentials It chal-

lenges comparison.

Estimates Promptly Furnished for Erecting Electric Lighting

Plants for Cities, Companies or Individuals.

Prices Furnished for the Jenney Arc or Incan-

descent Systems, or for both combined.

The Jenney Arc-Incandescent Dynamos are self-regulating,

ind permit the turning ou and off of one or all of the Lamps
It win.

T 's Compavy gives special atlenCton to /urnisMng Mills,
'=! ops., Factories, etc.., icUh Individual Plants.

-^
SEHB m PiMPHlET ILLUSTBSTiHE iflD DESCBIBIHfi THE STSTEM.-^3

OFFICE AND WOEKS:

Cor. Kentucky Ave. and Morris St.,

INDIANAPOLIS, iND.
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SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

Electric Arc-Lighting
IlSr THE -KTORI^ID.

I

Q, 2.^ EL

This Company was given the only Gold Medal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS FOB DIRECT LOW TENSION

AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

These dynamos are automatic in their regulation and will maintain a uniform ight, with all or any portion of the lights in circuit,

maintain its candle power during its guaranteec !ife. Every requisite for the most perfect system of

Incandescent Electric Lighting, at prices which insure a profitable investment to the purchaser.

Incandescent Lamps and Appliances for Incandescent Lighting.

Our lamp will not blacken, and will

This company also manufacture Electric Motors of all sizes torthe transmission
of power. Plans and estimates furnished for all kinds of Arc and

Incandescent Lighting.

THE THOMSON-HOUSTON ELECTRIC CO.,
-««- offices: »»

Eastern, 178 Devonshire St., BOSTON. Western, Pullman Building, CHICAGO, ILL.

J
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EDISON'S NEW LAMP
IIV

People's Theatre, Minneapolis.
12 16-CANDLE POWER LAMPS GUARANTEED PER COMMERCIAL HORSE POWER.

Edison United Manufacturing Co.,

65 Fifth Avenue, N. Y.

Minneapolis, Nov. 17, 1887.

GENTLEMEN:
The Electric Light put in my Theatre by your company is far beyond my expectations. Its system of lio-ht-

ing is perfect and is all that your representative claims for it.

Your light was chosen after a thorough inquiry into the merits of the different systems and I am more than satisfied

with my choice. I have, beyond a doubt, one of the finest lighted houses in this country. The apparatus for controlling

the light is the most complete I have ever seen. I am getting all of twelve i6-candle power lamps per horse power, if not

more, and the life of the lamps averages away beyond a thousand hours,

I take great pleasure in recommending your system and you may refer to me at any time.

Yours Truly,

LAMBERT HAYS,
Proprietor People's Theatre.

Plant Iistallel li LEONARD & IZiRll, fflERAl AGENK EDISON DHITED DG. CO., 185 BEARDORN ST., CHICAGO.

The United gtates Electric Lighting Qo.
MANUFACTURE LATEST IMPROVED

:for isolated and station lighting purposes

S-D-FSB.ZOB. TO iVXT7 OTZZSB. S7STSM BECAX7SB OF
More liig-lit for a given amount of Power. Greater durability of Incandescent Lamps.

Better Mechanical Design and Workmanship. Absence of discoloration of Incandescent Lamp Globes.-.
The only Automatic Kegiilatiou in Dynamos. Completeness of details.

Precision and Keliability of Measuring Instruments;

AND BECAUSE OF
The only reliable system of comparatively low tension long distance incandescent lighting, using conductors of lo"w cost. Mains costing approxi--
mately $2,80 per lamp for a mile, losing only five per cent, of current from dynamo to lamps;

lAND ALSO BECAUSE OF
Incomparably the best Alternating Current or Secondary Generator System (high tension) e:x1ant, .?ame coTered "by frnidamental faients, and
which are not used for advertising purposes, but for the protection of ihe users of our apparatus. In the use of this sjsltm conductors (mains) at
three per cent. I0S.S cost approximately 70 CEISTS PEK LAMP FOK A MILE.

BEWARE OF PARTIES POSING BEFORE THE PUBLIC with SO-CALLED ALTERNATING SYSTEMS

claiming rights under Gaulard & Gibbs' patent, No. 351,589, which has been found to be impractical and has been abandoned, and who are now
infringing patents owned by the United States Electric Lighting Company, substituting same for their uncommercial and discarded system.

O- O. WMliriLlN, WESTERN MANAGER,

216 La Salle Street, fCliica^o.
General Offices, Equitable Building, 120 Broad-way, Ne-w York.
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-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS AND BATTERY MATERIAL.

Tl2e p^Fk^rs-RiJ^^ell ^1^10^ and jT\^^. Qo.

Electi'ic

Adapted to all Systems.

CITY OFFICE,

yilPineSl

ST. LOUIS,

MO.

The Qetroit Sight Feed [ubricators

Are pronounced the best by more than 2O.O0O users.
They are especially adapted to

HI6P SPEED ENGINE? F0I^ ELECTRIC mgpTINe
Being SIMPLE in OPERATION and ALWAYS RELIABLE.

A Lubricator sent on 30 days' trial to responsible parties.
'

' / would not take jive times the cost of my lubncator ifI could

not get aTwther," is tJie statement often TtiAtde by users.

Liberal discount to the trade. Send for Circular and Price
List.

DETROIT LUBRICATOR CO.
Office, 1 I Rowland Street, DETROIT, MICH.

POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS OF

^team and ||ydraulic ||)achinerg.

Complete Steam Plants for Electric
Light and Power.

Western Agents for Armingi;on & Sims' Engines, Steel Tubular
Boilers, Jarvis' Patent Furnace, Standard Rocking Bars and Sheffield
Grate Bars, Lowe Feed Water Heater, Blake Pumps, Korting Injector,
Jenkins' Bros. Valves, Etc. Also, Brick and Pipe Work, and Belting.

SEND FOR LATEST CATALOGUE.

707 and 709 MARKET STREET, ST. LOUIS.
BRANCH, 521 DELAWARE ST., KANSAS CITY.

|1ol(T)^5, Bootl^ 9 |1ayde95,

25 PARK PLACE, HEW YORK.
-IIAJTUFACTDBEKS OF—

Bare and Insulated |||ire,
Underwriters' Copper Electric Light Line Wire, handsomely finished,

highest conductivity. Copper Magnet Wire. Flexible Silk and
Worsted Cords, for Incandescent Lighting. Lead Covered
Copper Wire, for inside use. Rouna and Flat Copper

Bars, for station work. Insulated Iron Pressure
Wire, Patented Barbed Copper Lighting

Protector Wire.

-SOLE AGENTS FOR-

The Forest City Carbon (I|nfg. Co., Cleveland, Ohio.

Western Agency, 185 & 187 Dearborn St., Chicago.

EDison's or^iisrioisr-

Geneva Non-3Iagnetic Watch Compatiy :

Gentlemen

:

—During the past six months I have submitted the watches containing

Paillard's Patent Non-3Iagnettc Compensation Balance and Hair Spring to test in different

fields of magnetism, I find them exempt from magnetic influence, however strong, and prac-

tically no retardation of the balance, nor change in rate occurs, even when in actual contact

ivith Dynamos or powerful ISlectro-3Iagnets.

I have been carrying one of your ivatches,and going around Dynamos and other Electrical

Apjiliances, where I have never been able to carry a watch without ruining it, and it has

proved an excellent time-keeper. I consider JPaillard's Balance a most wonderful and val-

uable invention, not only for workers around Dynamos, but wherever accuracy of time is

required. Very truly.

Orange, N. J., Dec. 7th, 1887. T. A. EDISOm

For Full Information about the Watches referred to in the above Testimonial, address^

Qe^eua jNop-^a^peti^ U/atel^ Co.
( XjXACX M7 3B JD.

)

ITT & IT© BrosLd-ysray, Ueizr Yorls:.

. m
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Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

Automatic Engines
BOILERS, ETC.

Complete Power Plants Furnished
and Erected.

Sk3<'d for Cat.\logue.

Ql7i(;a(^o Ele(;tri(; Qlub.

^bene will be a meeting of \\)e gHICASe BLECTRIS

oLUB, rrfeonday evenina, January 16lb, at 8 o clocb, at

\\)e rooms of t^e glub, 122-124 glarl^ ^treet.

Forest City Electric 'yyorl^s.
Manufacturers of CLEVELAND'S ELECTRIC LIGHT CUT-OUTS,

GAN3 SWITCHES, FROM 5 T0 40AMP.RES.

Quick Make and Break Uncon-
trolled by the Handle.

^J Corrospondenci

SuIicLtcd

Electi'lc Light

Cnmpanfee.

idencc \\
I

w 1 1 li 7^

W. B. CLEVELAND, Proprietor, 26 S. WATER STREET, CLEVELAND, 0.

PAYNE AUTOMATIC ENGINE.
B. W. PAYNE & SONS, Maimufacturers, Elmira, New York.

BUILDERS OF

Single Yalys and Corliss ValvG

ENGINES.
SELF CONTAINED AND SINGLE CRANK

ENGINES
Speciallj Aiaptei for Electric LiglitlDi.

WESTERN DEPARTMENT:

No. 10 S. Canal St.

CHICAGO.

H. S. WALKER, manager.

TELEPHONE 4024.

K. M.^JARVIS, President. J. A. GRANT, Secretary. A. F. UPTON, Treasurer and General Manager,

Tlxe Jarvis Engineering Coxnpsiny

o
CD

o
o
0/

O
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akE prepared to furnish estimates kst) contract foe

COMP ETE OUTFITS OF STEAM MOTIVE POWER
For Electric Lighting Stations, IVlills and Factories, including Boilers, Engines, Steam Pumps, Feed Water Heaters, Injectors

Iron Stacks, Grate Bars, Boiler Furnaces, etc.

BOSTON: No.'61 Oliver St. H. A. GLASIER, Mgr.lWestern.Department. NEW YORK: No. 108 Liberty ISt.
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We have a considerable quantity of KERITE WIRE size No. 13 B.

& S. Gauge, 6-32^/ insulation, which has been in use, but is prac-

tically as good as new.

We will send a sample of this wire and quote a very low price to

any one who inquires.

Western Electric Company
i

CHICAGO-NEW YORK—ANTWERP-LONDON.

The Eddy Electric Manufacturing Co.

:j^utomatie ^leetrie /r\otor5
In all sizes from \i H. P. upwards. The efficiency of tliese Motors is over 92 per cent. They require no rheostat, are perfect

in regulation, simple in construction, and thoroughly and substantially built. Also manufacturers of
,

THE MATHER DYNAMO ELECTRIC MACHINE,!
FOR ELECTRO-PLATING, ELECTROTYPING, COPPER REFINING, ETC.

These Machines cannot reverse, use no water, do not spark, and are noiseless. Satisfaction Guaranteed.

The Eddy Electric Manufacturing Co., Hartford, Conn.

MANUFACTURERS OF Ui#lll/I|^ I*' K IX!!*' I l*< lllll IIIV^ (MATHER PATENTS.)

^

^LECTRIC t- JylGHTING.
(WOOD'S PATENTS), Owned and ManuTactured by the

American Electric Manufacturing Company^
18 CORTLANDT STREET, NEW YORK.

For simplicity of construction, steadiness and purity of light, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning,

Xlie JLiaiERICiLTT IDYITiLlMO HiLS ITO EQXJiLI..
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits of

the AMERICAN SYSTEM, are requested to write to any of ourcustomers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS
- -

.^MEMC^H IlECTBIC HAMWFACTUlIliG C©.,

18 Cortlandt Street, NEW YORK.
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The Bidwell Elevatad Electric Railway.

The subject of rapid transit on the west side in

Chicago has brought forward the advocates of

elevated, surface and underground roads and
various kinds of motive power. Upon the surface

of busy thoroughfares rapid transit is quite out of

the question and as rapid transit is the object

souglit recourse must be had to either elevated or

underground roads. The former for various

reasons seems to be preferred. The Western
Electrician has already called attention to the

superior merits of the electric motor for power in

case it was determined to put up an elevated

road, for then the noisy puffing and dirt, ashes and
smoke of a steam locomotive would be replaced by

the noiseless and clean motor, while the trans-

mission of current either by overhead lines, by a

third rail or by a conduit on a level with the rails

would present no objections to those using the

streets or the railroad, while that bane to most

methods of transmission by street conduits^
moisture—could be avoided.

In No. 4 of the Western Electrician, the

Bidwell conduit system was described. Fig. i,

in connection, which shows the end elevation of

a car upon the street surface, will serve to recall

the essential features of the system. The con-

ductors are in the shape of segments of a circle

and are protected by being placed on the under-

side of the top of the conduit. A narrow slot is

made in the top of the conduit through which an

arm passes between the conductors. To this arm
at the bottom is attached another arm carrying

brass wheels which set into the conductors. The
main arm is provided with a spiral spring which

keeps the brass wheels at all times in close con-

tact with the conductors. A modification of the

system is seen in cut Fig. 2, where there are two

arms instead of one, circuit being made from con-

ductors through the brass wheels, the two arms
and the motor on the car.

Mr. Bidwell has designed the application of

the electric motor to an elevated road as shown
by Figs. 2 and 3. He urges that the light super-

on the New York elevated railway. To the motor
car he would attach two other cars each fifty feet

long.

The leakage of current by this system of trans-

mission, so perfect is the contact between brass

wheels and conductors, is claimed to be nothing,

so that, as Mr. Bidwell argues, he secures all the

power produced by the dynamo which has an effi-

ciency of 85 per cent, and consequently calculates

that by his .system a train of cars can be handled

with a consumption of only one-third of the coal

used by a locomotive.

Ch'cago Electric Club.

First Vice-president Brown presided at the

meeting of the Chicago Electric club Monday
evening last.

The secretary reported that 19 applica-

tions for membership had been received since

At the last meeting of the board of managers
the following committees were appointed ;

Executive committee,— C. A. Brown, chair-

man, F. S. Terry, C. D. Shain, H. Ward Leon-
ard, W. A. Kreidler.

House committee,— F. B. Badt, chairman, F.

W. Gushing, F. Stewart.

Billiard Table committee,—F. Stewart, F. S.

Terry.

It was also decided to hold a banquet the first

Saturday evening in January, 1888, and to place

the arrangements in the hands of the entertain-

ment committee.

Automatic Temparature Regulation.

1

BY GEO. H. BLISS.

The subject of automatic temperature regulation

is probably new to many members of the club. It

is, however, a field of very great importance, and
on account of the benefits to be derived in the
shape of health, comfort, convenience and econ-
omy, deserves careful consideration. It should
be kept in mind that in the season when artifi-

cial heat is required, automatic temperature regu-

lation is available for use during the entire

twenty-four hours of each day, and in this lati-

tude for nearly eight months in the year. In
this respect it has an element of advantage over
artificial lighting, which is used on the average
not more than three hours a day. The number
of possible customers for the introduction of

automatic temperature regulation is enormous,
for the use of artificial heat is general.

So far, the efforts at the introduction of auto-

matic temperature regulation have been largely

educational, and the progress made has neces-

sarily been slow, considering the vast possible

territory to occupy. The advance made has,

however, been considerable, and already it is

used to a limited extent in public buildings,

office buildings, hotels, club houses, churches,

banks, manufacturing establishments, and in pri-

vate residences. I will enumerate a few of the

installations made, that a clear idea of the char-

FlG. I.

structure shown by the latter is tasteful and will

be an ornament rather than a detraction to a

street upon which it is placed. Furthermore, he

calculates that such an elevated road can be built

at a cost not to exceed $100,000 per mile. Upon
the road lightly built cars can be run at a rate of

30 miles an hour and yet the trains stop, if de-

sired, at stations one-fourth of a mile apart. He
would make the motor car fifty feet in length, re-

serving eight feet of the front end for the motor

and leaving forty-two feet for passengers. This

car with the motor will weigh eight tons which is

one-half the weight of the smallest locomotives

Fig. 3.

the last meeting, making the ttjtal number of

applications, that had been filed with the secre-

tary, 201, all of which had not, however, been

acted upon by the board of managers.
Treasurer Terry filed, as usual, his regular

report.

A discussion arose as to the advisability of

changing the night of meeting from Monday to

some other evening in the week, and it was unan-

imously voted to make no change.

Mr. Bliss read the paper on " Automatic tem-

perature regulation," printed in full in this

issue and accompanied by the discussion.

acter of the business may be had. These refer-

ences will apply to the Johnson system of heat

regulation. In doing so it is not my wish to

disparage or neglect other systems. For two
years I was engaged in introducing the Johnson
system, and hence am familiar with it. The
limited time allowed me for the preparation of

this paper has not permitted a careful research

and analysis of the early attempts at automatic

temperature regulation, nor such thorough ex-

amination of the systems which have recently

come into the field as would have been desirable.

1 Read before the Clilcago Electric Club, Dec. 19, 1887.

L
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The following are a few of the Johnson installa-

tions: In New York—the American Bank Note
Co.'s nine-story building throughout; JVEadison

square Presbyterian church; Stock Exchange;
Commercial National bank; Madison square

theater; 7'ribiine offices; Columbia College;

Central Trust Co.'s new building; and

many residences. In the Brooklyn Turkish

baths. In Jersey City—P. Lorillard & Co.'s

tobacco works. In Llewellyn Park—Thos. A.

Edison's residence. In Boston—The city hall,

Athenaeum; Massachusetts hospital; Life Insur-

ance Co.'s loo-room building. In Buffalo—The
court house. In Cincinnati—The court house.

In Detroit—The residences of Messrs. McMil
Ian, Newberry, Helker, Smith and others; also

the First National Bank. In St. Louis—The
Bank of Commerce and M. A. Seed dry plate

works. In Chicago—Eight public schools, Bro-

ther Jonathan building, 67 rooms; Union
League club throughout; American Exchange,
Commercial and National bank of Illinois; 50
such residences as those of S. M. Nickerson, H.
H. Parker, Franklin MacVeagh, John B. Drake,

C. B. Farwell, Jno. A. Roche and Robt. Lin-

coln. In Milwaukee— thirteen public schools,

public library; Plankinton house, 125 rooms;

Chapman's dry goods store; many offices and 125

residences. In St. Paul^Globe building, 133
rooms; three schools and several residences.

There are probably- in excess of 500 of the

most important Johnson installations throughout
the United States, which is a mere commence-
ment of the business.

The testimony elicited from those who have
enjoyed automatic temperature regulation is clear

and conclusive as to its value, and many of them
could not be induced to give up its use on any con-

sideration. Able physicians estimate that ten per

cent of the sickness in this climate can be directly

attributed to wide changes of temperature in

connection with the use of artificial heat, result-

ing in colds, fevers, pneumonia, consumption
and illness of various kinds. The ordinary per-

son does not notice a change in temperature till

it goes beyond the healthful comfortable point.

Then heat is turned on or off as the case maybe
till an oppressive extreme of heat or cold is

reached—windows are often opened causing
dangerous draughts of air—some are too lazy to

turn off heat and allow themselves to stay in an
abnormally high temperature, out of which they

may rush at any time into severe weather to be
chilled and thereby subject themselves to unnec-
essary danger. All who have used steam heat

are aware how extremely irksome and difficult it

is ,to maintain a uniform temperature without
automatic appliances.

On the other hand it is remarkable how quick
a person accustomed to automatic temperature

Fig. 2.

de-regulation will notice even the change of

gree or~two from the established standard.

It is also singular that when persons accus-

tomed to maintaining different degrees of tem-
perature in the room they occupj', come together

in apartments automatically controlled, they
gradually gravitate in their preferences to a com-
mon standard, usually 70°, which becomes the

most agreeable to each. The writer firmly be-

lieves that as Chicago has already acquired a

somewhat famous newspaper reputation as a

summer resort, it may, by the general use of au-

tomatic temperature regulation in cold weather,

become a place equally desirable to spend the

winter in health, comfort and happiness.

It may not be generally understood that auto-

matic temperature regulation is more valuable in

moderately cold weather than in severe cold

weather in connection with most heating plants

in this latitude. Heating plants in Chicago are

generally put in with a guaranteed capacity suf-

ficient for 20° below zero. In extremely cold

^itfREtiHf/T-

a*r^^ I

weather there is little to do except to crowd the

fire to get heat enough. Even in this case auto-

matic temperature regulation has some merit, for

there will always be som.e rooms which come up

to standard temperature quicker than others and

from them the surplus is at once shut off and is

available elsewhere. This results in a better

distribution of heat, and in some cases results in

materially increasing the capacity and efficiency

of the heating plant. In mild days there is al-

ways a strong tendency to an excess of heat, and

automatic temperature regulation is every instant

ready to check this, thereby economizing fuel.

It must be clear to all that automatic tempera-

ture regulation does not create any heat and that

its merits must be based upon the increased ef-

ficiency which it gives to the heating sj'stems in

use.

This is accomplished by the method already

p?rtially alluded to and as follows :

First. In a room where the temperature is

automatically controlled it is the same as if a

person stood with a thermometer in hand contin-

ually by the heat source to turn the supply on

or off. Such a person's attention might be diver-

ted, but the operator is instant in action.

Secondly. By holding the temperature at an

even standard, a uniform fire can be maintained

and perfect combustion of fuel secured with con-

sequent economy.
Thirdly. By distributing heat only to points

where needed, waste is avoided and a uniform

condition is secured, often to great advantage

even with a deficient heating plant.

The extent to which automatic temperature

regulation will be applied in the near future can

hardly be overestimated. Not only will installa-

tions be applied to large heating plants but cheap

appliances will undoubtedly be made and attached

to the common stoves found in the most modest

homes.
An old adage says " There is nothing new un-

der the sun," This certainly applies to the fact

that there is little fresh in the idea of automatic
temperature regulation.

In 1870 and 1872 Maj. A. Sternberg, an ofiicer

in the engineering corps of the United States

army, who had been sent to Europe by our gene-
ral government on special investigations and who
has published scientific books of high character,

took out some patents relating to automatic tem-
perature regulation. These patents lay dormant
until some months since when they fell into the

hands of the Automatic Temperature Controlling

company, of Milwaukee. A suit was brought
under them against the Johnson Electric Service

company, of Milwaukee.
In the latter's answer they cited a large num-

ber of English and American patents running
back many years and antedating the Sternberg
claim. This was so satisfactory that the suit was
withdrawn and the parties in interest continued
the development of their respective systems.

As is customary where there is an important
prize to contend for, litigation of a varied char-

acter is progressing in regard to Automatic Tem-
perature regulating devices, and, as in the elec-

tric light arena, it is found an expensive method
of advertising the business. The Perfect Hatcher
company, of Elmira, N. Y., operating under the

patents of F. Rosebrook, have been active in the

field of automatic temperature regulation, as ap-

plied to furnace and even steam heat since 1880,

with some operative success.

The simplest form of automatic temperature
regulation is one which is applied to the furnace

dampers alsne. There have been various me-
chanical appliances attached to furnaces to open
and close the dampers automatically, according
to the varying condition of the fire in the fur-

nace, depending for their action upon the expan-
sion and contraction of metals or some confined

fluid acted upon by the heat.

Such contrivances must be set every day,

according to the judgment of the person who
cares for the furnace, and he may be at fault as

to the degree of heat needed, and sudden chang-
es, especially, are not provided for by such an

arrangement, except by readjustment. Moreover
the proper place to regulate the temperature of

a house is not at the furnace but in the rooms
where the heat is to be used. To accomplish
this result electricity is called into play.

There are various forms of electric automatic

damper regulators, usually operated from some
one central point where the temperature is to be
controlled, and the place is chosen to represent,

'

as nearly as may be, the average condition of the

entire house. The power used directly to work
the furnace dampers varies with the different

systems, electricity in most cases being employed
to start the mechanism into action.

Fig. 3.

To properly control a furnace fire, whether hot

air, hot water or steam heat is used, it is desirable

to open the damper below the fire and close the

one above at the same time to increase the heat,

and vice versa to check it. There are several

clockwork devices on the market in which the

mechanism is tripped by electricity from the room

where temperature is controlled. The objections

to this are that a clock work must be wound up
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occasionally, and special dampers of light weight

are usually attached to the furnace. However when
such installations are made with substantially

constructed clockwork, very good results are ob-

t:iincd The Perfect Hatcher Co., of Klmira, New
York, The Butz Thermo-Electric Regulator Co.,

:>f Minneapolis, Minn., and the Jacobs Electric

Co., of Milwaukee, Wis., have apparatus of this

character.

In another class of apparatus an electric cur-

rent operates directly through a small motor. In

other cases through a magnet to open and close

the furnace dampers. I understand the Chas. K.

Lee apparatus, of Rochester, N. Y., and the Au-
tomatic Temperature Regulating Co., of Chicago,

belong to the motor class.

Of course, when the requisite movement has

been accomplished, the circuit is broken so that

the current is only in action while the dampers
are in motion to open or close. In my opinion

the best form of damper regulator using the elec-

tric current is manufactured by the Jacobs Elec-

tric Co., of Milwaukee, \Ve have a sample of

this apparatus here which will soon be submitted
to the members of the club for e-\amination.

An ordinary electro-magnet is used in this

regulator, and four cells of open circuit battery

are employed. As the armature is drawn to the

magnet the circuit is broken, and as it is with-

drawn by a spring the circuit is completed again.

The armature by a friction gear imparts a step

by step movement to a wheel revolving there-

with a crank from which by means of chains-

the dampers are worked. The operation of this

apparatus is reliable, and there is with it a pecu-

liar thermostat which will be explained later.

With specially light dampers four cells of open
circuit battery will generally run this apparatus

through a season, and as there is nothing to wind
up and no compressed air to pump it requires

little attention.

In the Johnson system of automatic heat

regulation, compressed air is used to work the

damper. The air is usually pumped into an iron

tank to about ten pounds pressure to the square

inch by a small hand pump, requiring attention

once a day. The air is carried through small

tubing to an electro-pneumatic valve and thence

to a diaphram valve, by which means power is

applied to the dampers. This system has a large

working margin, for, by increasing the area of

the diaphram valve, the ordinary dampers of the

heaviest character are readily operated.

In all of the systems of automatic dampe;
regulators mentioned, where the point of con-

trol is at a distance from the fire, an electric"

current comes over one of two circuits from a

thermostat favorably located to act directly or

indirectly upon the mechanism. Mercurial ther-

mostats are not adapted for this purpose. They
answer very well for fire alarms where there is

an occasional closing of the circuit, but it is gen-

erally understood that electricity rapidly oxidizes

mercury, and, as in temperature regulation, fre-

FiG. 5.

quent closings of the circuit occur, mechanical

thermostats are used.

These are usually made. Fig. i, by riveting

together thin pieces of hard rubber and brass

about six inches long and from one-half to one
inch wide. The bar is fastened at one end to a

back-board, upon the face of which is usually a

common thermometer. The thermometer serves

only as a guide by which to set the thermostat,

and is a convenient indicator of temperature.
As the materials in the thermostat bar expand
and contract differently under changes of heat,

the free end will move to the right or left as the

temperature rises and falls.

This gives a convenient means for opening and
closing the electric circuits. The current is

bronght to the fixed end of the thermostat bar
down which it passes. By means of contact
points on each side of the free end of the bar,

the current passes to one of two circuits accord-
ingly as there is a rise or fall in temperature of a
degree from the established standard.

If the room becomes too warm the current
passes over the circuit which will actuate the
mechanism to check the fire; if too cool, then
over the circuit which will stimulate the fire.

These thermostats are made so as to be easily

adjusted to maintain any degree of temperature
desired. They generally are provided with a

Fig. 4.

small lever at the side, which can readily change
the adjustment over a range of 15° to 20° of

temperature. Most persons desire a night tem-
perature in their homes considerably lower than
during the day.

The tendency in all thermostats of this class

is towards the higher temperature, and read-

justment is usually required two or three times

in a season.

The movement of a thermostat bar towards a

contact point is sometimes very slow. If the

points are at all oxidized, or if particles of dust

have settled on them so as to give sharp contact

instantly, the current may spark enough to im-

pair an open circuit battery.

The Automatic Temperature Regulating com-
pany using the patents, have thought this trouble

serious enough to inclose the points in a chamber
excluding the dust, which is evidently only a
partial remedy.
The Jacobs Electric company, using the pat-

ents of H. E. Jacobs, have a thermostat of pecu-

liar construction. On each side of the thermo-

stat is placed an electro-magnet, so that the in-

stant the circuit closes current passes through

the magnet and the bar is drawn over into firm

contact at the points. There is no doubt in my
mind as to the merit of this device where heavy

currents are used.

Each of the systems of automatic damper
regulation mentioned, should hold a uniform,

steady fire in the furnace, and consequently secure

perfect combustion resulting in economy of fuel.

The writer has used the Johnson compressed air

system at his house for two years. It has saved

about three tons of coal, or 25 per cent, of the

fuel each season. The attention required is to

start three cells of Diamond Carbon battery once

in the fall. One minute's work a day is used

in pumping air. Coal is put into the furnace

twice a day in moderate weather, and three times

in severe weather. The dampers are never

touched by hand. The ladies in the house prize

the apparatus because it saves them from incon-

venience, and the house is kept at a much more
uniform temperature—usually within 5°—than

is possible from personal attention.

Damper control is however only the beginning
of temperature regulation. An attempt to reg-
ulate an entire house from one point only is nec-
essarily incomplete. The temperature about a
single thermostat may be uniform but if high
cold winds are blowing, other portions of the
house may vary widely from the desired stand-
ard. It is this fact which has already brought
over 500 installations of the Johnson system into

different parts of this country, which have been
made at large expense where a large part of the

rooms in the residences, buildings and factories

have separate temperature regulation.

Vigorous attempts are being made to apply
the clock and direct current systems to general
temperature regulation, but I am not familiar

enough with their working to sum up the results.

My own experience has been that, especially with
steam and where large hot-air dampers are to be
moved, there must be available, ample and contin-

uous power and that the Johnson combination of

electricity for an actuating agency, and com-
pressed air to do the work, fully meets the re-

quirements of the situation. A small current of

electricity from the thermostat readily operates

the delicate mechanism of the- electro-pneumatic

valve. Fig. 2, to open and close the air ports.

With a moderate degree of air pressure, say

10 lbs., by increasing the size of the diaphragm
in the steam or damper valves, Fig. 3, even 200
lbs. pressure can be applied.

In large installations the use of a hand air

pump would be out of the question and hence an
automatic water motor is used for the purpose,

Fig. 4. ...
The use of compressed air is not an unmixed

blessing. It is not an easy matter to pipe a large

office building so that no air leaks will develop
from settling walls and foundations, and acci-

dental injuries be avoided. Both lead and iron

tubing are used, each having special advantages

for different services being where so much electric

apparatus is multiple arced on a few open circuit

cells, very slight escapes may make mischief. It

has been found necessary to use wires having the

best insulating—number 18 to number 14 wire

is largely used.

The ignorance and carelessness of parties

using the apparatus in its incipient stages has

increased the daily difficulties of introduction.

Increased experience has enabled much to be
done to improve the apparatus and the business

is now making enormous strides. The day is

near at hand when no one will think a residence

or office really comfortable without automatic

temperature regulation. Before closing I desire

to call the attention, especially of the electric light

friends, to a point of great possible advantage to

Fig. 6.

their interests. At the Union League club in

this city they have two boilers to furnish steam

for power and heat. Before their automatic

temperature apparatus was started they were

often short of steam. When the temperature ap-

paratus was started in combination with a back

pressure valve the exhaust from the pumps and

engine furnished nearly the entire heat for the

building. The Keiley back pressure valve used
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equalized the steam pressure in the heating sys-

tem and the automatic temperature apparatus

distributed the heat where needed. IMot only

did the club have a surplus of steam but as high

as 60 tons of coal has been saved in one month
as compared with previous records. To throw
away the exhaust steam from the large electric

light installations and from the pumps in large

buildings, in my judgment is an enormous waste.

To give an idea of the regularity of temperature
which can be maintained where the Johnson au-

tomatic apparatus is, used I show you a few tem-

perature cards from the High school at Hyde
Park. They illustrate a common result which is

now being regularly attained. It is simply im-

possible by the old method to keep any school

room within ten degrees of a standard for any
great length of time. There are about fifty

school buildings in the United States equipped
or being equipped with the Johnson system of

temperature regulation.

In this connection I will show you a diagram
of the method of equipping a building heated

by the Ruttan system and controlled by the

Johnson system.

In the American-Bank Note Go's, building in

New York the nine stories are heated by hot air

driven into the fines by powerful fans. The
temperature of this building is automatically

controlled and it is the intention in summer
to reverse the thermostat connection and control

the current of cold air thrown into the building.

The Johnson system is now in operation on
a railroad passenger coach, number 335, between
St. Paul and Chicago. This car is heated by
steam from the engine and thereby all danger
from fire from stoves is avoided. The ordi-^ary

diaphragm valves are used and compressed air is

taken from the brake system. The car has made
10,000 miles and the temperature is maintained
within 3° of standard. On account of the

jar a special thermostat is used on the principle

of the steam gauge which obviates any e.xtra clos-

ings of the circuit at the contact points. It is

entirely possible with their system of heat regu-

lation to provide an indicator system showing
to the engineer the condition of each room.
This has been done in the American Bank Note
Go's, building and to partial extent elsewhere,

notably at the M. A. Seed Dry Plate works in St.

Lonis where some of the rooms are seldom
entered.

Mr. Bliss explained the Johnson system in de-

tail by reference to the apparatus. The opera-

tion of the thermostat is made clear by the letter

press description and the illustration, Fig. i.

The electro-pneumatic valve shown in Fig. 2, is

so arranged that a current from either side of the

thermostat energizes two of the magnets which
in turn attract an armature that trips a light

air valve in a pipe leading from a reservoir con-
taining compressed air which is utilized to oper-
ate the mechanism for governing the supply of

heat. The pump shown in Fig. 4, is attached to

the water mains of a building and automatically
keeps up the supply of compressed air. Where
steam is used for heating the diaphragm valve
shown in sectional view in Fig. 3, is used, A is

the valve body ; B the valve disk ; C the pack-
ing box through which the steam passes ; H is

a saucer shaped piece, fastened to the upper end
of the stem D. The valve is held open by the
steel spring b, which presses upwards to the sau-

cer H. Above this saucer H is the umbrella-
shaped piece J, held by the standards a, a.

Upon the under side of the piece J, and fastened
firmly to its edges to produce an air-tight joint,

is the flexible diaphragm K, made of cloth and
rubber. There is an opening through the pipeM into the chamber formed between the metal
piece J and the diaphragm K. If air, under
pressure is admitted through the opening M,
that the valve will be pushed downward to its

seat. When the air is allowed to escape from
above K the spring b will open the valve B to its

full extent.

Fig. 5 shows a butterfly damper regulating the

supply of heat from a furnace to a room and
Fig. 6 shows a draft regulator to a furnace.

Another form of themostat was shown with
magnets on either side of the free end of the

thermostat bar, so arranged as to force a more

perfect contact of the lower end of the bar with

the points on each side.

Still another form was shown constructed on
the principle of the steam gauge, that is a coiled

spring tube partially filled with alcohol, and con-

nected with a pointer which moved over a con-

siderable space, the pointer making connection

at either end of its movement in a similar man-
ner to the free end of the thermostat bar.

The record at the High school in Hyde Park
for one week, in one room—records being made
at the end of every half hour—showed that the

highest temperature was 73 degrees and the low-

est 70 degrees; in another room the highest 72

degrees, the lowest 70 degrees. The aim was to

keep the temperature at all times at 70 degrees,

and the variations from that point were very

rare.

The Ruttan system, explained by diagram,
showed the methods of connection of the appar-

atus with all dampers in the pipes leading from
the furnace.

At the close of the reading of the paper a vote

of thanks, on motion of Secretary Kreidler, was
tendered Mr. Bliss.

Ghairman Brown mquired if in the Jacobs
thermostat one side was of brass, and if it did

not have a special armature.

Mr. Bliss replied in answer to the first query
that the Jacobs and Johnson thermostats were
exactly alike in that respect, and to the second
that a short iron bar was attached to the regular

armature. Thermostats, said he, in most cases

are made of hard rubber and brass, but in some
cases, especially where they were to be used in

high temperatures, steel and brass were employ-
ed. Any two substances which have a difference

body it was to me in burning up the Sherman
house and its thermostats."

Mr. Leonard had noticed that the combination
of brass and steel in the Edison meters had a very
marked constancy.

Mr. Warner inquired if Mr. Bliss had arrived

at any definite idea as to the best location of a

thermostat in a room.
Mr. Bliss said that it did not make any differ-

ence where the thermostat was placed as far as

maintaining the temperature constant was con-
cerned but it was well known that the tempera-
ture in the lower part of a room was always low-

er than in the upper part. He preferred to place

a thermostat on an inside wall and at about the

height that a thermometer would be placed.

The First Electric Transfer Table.'

The first application of electricity as the

motive power for transfer tables has been made
at the Aurora shops of the Ghicago, Burlington

& Quincy Railroad company. The pit in which
this table is being placed is 325 feet long and 66

feet wide, and lies between the paint shop and the

erecting shop, facing thirteen doors on each side

and an equal number of tracks. The table is 65
feet 9 inches long, and about 15 feet wide, car-

rying one set of rails, and. weighing aljout 15

tons. At one side the table has been built out
to receive the motor and mechanism, and it is

this portion that is shown in the accompanying
cuts. Fig. I shows the motor and mechanism, as

viewed from above, with the platform removed.
Fig. 2 shows a longitudinal section, and Fig. 3 a

tranverse section of same. Fig. 4 shows, in en-

larged scale, the motor and its gearing to the ac-

tuating shaft. The operation of the table and

Fig. 4. — Electric Transfer Table.

of expansion and contraction could be used in a

thermostat.

Mr. Sperry inquired what was the reason of

the necessity for readjustment of the thermostat
once or twice during the season, and, if it was
due to the deterioration of the rubber.

Mr. Bliss replied that he always supposed that

after expansion under a somewhat higher tem-
perature than prevailed when the thermo.stat was
put together, the particles of rubber expanded
and never receded to their original condition.

Mr. Leonard said he presumed that rubber
and brass made a very sensitive combination.

Mr. Sperry had often wondered why rubber
and brass, were generally used. He had seen a
combination of steel and copper and steel and
brass, but he thought a combination of rubber
and German silver would make a far more sensi-

tive thermostat.

Mr. Bliss humorously replied that he had
always found that it required a good deal of

brass to sell the apparatus, and consequently
he had never investigated the different combina-
tions mentioned by Mr. Sperry. But he had had
a little experience with two kinds of metal in the
Hill thermostat. When the old firm of Bliss &
Tillotson was in existence they had fitted the old
Sherman house in Chicago with these thermostats,
but the delicacy of the thermostats was such
that the instruments sounded any number of false

alarms and caused any amount of trouble ; "if the
Chicago fire" said he, "was of benefit to any-

its mechanism may be understood by the follow-

ing description of the travel of the power from

the motor to the driving wheels, like letters in-

dicating like parts in the several engravings.

The motor .S, S, S, S, is geared to the actuat-

ing shaft A, A, as shown in Fig. i, and, in

clearer manner, in Fig. 4. The details of this

gearing are indicated by numerals, i is the

small gear borne by the spindle of the motor;

this engages with the large gear 2, carried on the

intermediate shaft 5 ; this shaft bears another and

smaller gear, 3, which engages with the large

gear, 4, carried by the actuating shaft A. Fol-

lowing this Shalt A to the right the bevel gear B
is reached, which carries motion to the shaft C.

This shaft bears a drum D, upon which is wound
the rope with which the car is drawn from the

shop onto the table. This drum is placed in or

out of motion by the clutch E. This device is

geared to give a motion to the car of about 132

feet per minute. Going back to the shaft J,

and following it further to the right, we see the

gears B and G. Either of these is thrown into

gear at will by the clutch H; they are geared up,

the first to give a speed to the table of 100 feet

per minute and the second to give a speed of 200

feet per minute. The motion is now transferred

to the shaft /, which gears at / with the main«
driving gear X, carried on the main driving shaft* '

Z, and thus the driving wheels AJ are caused to

revolve, and the table moves. The transfer of

^TheHailicaij Xaster Mecfianlc, December, 18ST.
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power from shaft /to the main shaft Z, through
th3 gear wheels _/and A", is effected by operating

the clutch jV.

The manipulation of the table is ver)' simple.

An electric switch is placed at about the point

marked .V, Fig. 2, within easy reach, it will be
seen, of the clutch levers. A single motion of

the switch starts the motor; with the clutch

lever A^ the desired speed is geared in, with the

clutch lever ^V the drivers are thrown into gear,

and the table moves to the desired door of the

discharging shop. The car is attached to the

hauling rope, which is caused to be wound upon
the drum Z>, by moving the clutch lever A'.

When the car is aboard the table, the latter is

moved to the desired door of the receiving shop
and the car is moved off by the same drum D.
The operator of the table has all the levers and
the switch within easy reach. The table moves
readily in either direction, as the motor is re-

versed at will.

The electric power reaches the table from an
overhead wire, carrying a trolley from which de-

pends a wire leading to the motor. The dynamo
is located in the main engine room of the shops,

The Kee'y Motor.

The first annual meeting of the stockholders
of the Keely Motor companj' since 1S83 was
held in Philadelphia on the fourteenth, and was
attended by about seventy-five stockholders,

representing nearly seventy thousand shares.

The board of directors in their re-port arrive at

the following conclusions : i. The directors

are more than ever satisfied that the enterprise

is absolutely based upon the application of a

a new motive power. 2. That Mr. Keely has
underestimated in many particulars the time
necessary to the completion of his work. 3.

That, notwithstanding the doubts expressed in

some quarters, the board still has high hopes,
a steady, and in fact, wonderful progress having
been made in Mr, Keely 's work. 4. That the
chief difficulties have been removed, and
are now in sight of the results.

Mr. Keely made a long report, in which
reviews his work since 1882, when he was
gaged in the construction of a generator
the. purpose of securing a vaporic or etheric

force from water and air, but which, when com-

we

he
en-

for

five and sympathetic attraction, these two forms
of force being the antitheses of each other.
He would fi.x no time for the completion of his
work, but his ultimate success, he still holds,
will be greater than even his most sanguine advo-
cates have predicted. Mr. Keely admits that
it would have been better, perhaps, at the time
he changed base to have let it be known
than to have encouraged a belief that he was
still engaged on his etheric and vaporic forces.

Among the work yet to be done is the con-
struction of a sympathetic machine of a very
delicate character. While this will be a perfect
vibratory structure itseif, its tanction is to com-
plete the work of graduation or governing of

the force.

A Government Telegraph.

On the 13th Senator Cullom introduced in the

United States senate abillproviding for theestab-
lishment and operation of a U.S. postal telegrapli

of ten trunk lines, embracing all the cities of the

states and territories. The bill provides that the

lines shall be constructed by the army engineer

distant 750 feet from the table. It is operated

by power belted down from the main shaft. The
dynamo is of the Edison number 7 pattern, pro-

ducing 15 horse power. The motor is of 7>^
horse power. The dynamo is of the greater

power for the reason that it is proposed to utilize

it also for an electric lighting system, whenever
it is deemed advisable to light the shops. The
tractive resistance of the table, light, is about 250
pounds, and when loaded with a Pullman car

about 1,500 pounds—both at slow speeds. The
motor used is that made by the Sprague Motor
company and is the first electric motor ever ap-

plied to such a use. The entire gearing for the

table was supplied by the Yale & Towne Manu-
facturing company, with headquarters at Stam-
ford, Conn.

Electric Transfer Table.

pleted, was found to be impracticable owing to

impossibility of securing graduation. After a

succession of experiments he produced in

March, 1S85, what he termed a liberator, which

could be operated in conjunction with the gen-

erator, and was a vast stride in advance of any-

thing accomplished hitherto. Meanwhile phe-

nomena had been unfolded to him, opening a

new field of experiment, as the result of which

he became possessed of a new and important

discovery. Hereafter he shall not, he says,

require either the generator or the liberator,

and his operations will be conducted without

either the vaporic or etheric forces. What name
to give his new form of force he does not know,

but the basis of it all, he says, is vibratory

sympathy. It may be divided, too, into nega-

corps, under the direction of the secretary of

war, on iron poles, with capacity for twelve wires,

and shall, when completed, be transferred to the

control of the postmaster general. The secretary

of war shall, if he deem it expedient, take posses-

sion of lines now used for military purposes as a

portion of thif federal telegraph system. The
rates to be charged are 10 cents for twenty words

under five hundred miles and 5 cents additional

for each additional ten words, and for distances

greater than five hundred miles an additional rate

of 5 cents for each 250 miles. Press night rates

are to be 35 cents per 100 words and day rates 75

cents per 100 words. The office of director-

general of telegraphs is created, the appointment

to be made as is that of an assistant postmaster

general, with like salary.
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Those valuable concessions from China to a

syndicate of American capitalists reported to

have been withdrawn are declared b)' Count
Mitlciewicz to be as "firm as the rock of Gibral-

ter " in the possession of the S3-ndicate to whom
they were originally granted. The count de-

clares that Mr. Barker, the Philadelphia capitalist

who is at the head of the syndicate, will go to

China ne.xt mouth to open the bank.

Bare copper, wire is still on the rise. Last

Monday 24 cents for ordinary sizes was quoted
as the ruling market price, but what it would be

a week from that day no seller would venture to

predict. An offer of 21 cents for a large order

was made by one Chicago house a week ago to-

day, and was declined. Monday the recipient

of the offer- had changed his mind, but the

would-be sellers had done the same thing, and
the order at 21 cents was refused. Copper wire

dealers are firm in the belief that wire will sell at a

still higher price.

The telephone world is all agog over a rumor
that the United States supreme court has passed

upon the telephone suits before it and that the

majority of the justices have decided against the

Bell Telephone company, but that the decision

has not yet been made public for the reason that

the minority desire time to prepare an opinion.

Coupled with this announcement is a reference

to fluctuations in telephone stocks on the Boston
board last week and which is used to bolster the

rumor, and give it a healthful color. Secrets of

the United States supreme court, however, do not

often leak out except in imagination and while

the rumor is plausible it is not sufficiently authen-

ticated to cause any serious uneasiness among
telephone stockholders at the present moment.

At Roche.ster, N. Y., on the i6th inst., the ex-

ecutive committee of the People's telephone as-»

sociation met, and considered flat rates proposed
to it by the Bell telephone company. These
rates were for single lines: Business places §72,
professional offices $60, private residences $48.
For combination lines the rates named were:
For business places §60, for professional offices

§48, for residences §36. In order to learn what
the committee would consider a just rate, a vote
was taken, thirteen members voting. There
was considerable variation, but the average rates

were: On single lines, for business places §55,
for professional ofiices $44, for residences $36.
The rates of the Bell company were based upon
a proposition to place the wires underground
gradually, to be completed within three years.

On motion, the Bell company's terms were re-

jected, and a resolution to the effect that the

committee recommend the association to offer

the Bell company the average rates agreed
upon was unanimously adopted.

The paper on the revision of the patent law,

presented by Arthur Steuart, of Baltimore, Md.,

of general counsel to the National Electric Light

association, before the American Institute of

Electrical Engineers December 20th, and repro-

duced in part in this issue, is a comprehensive

and logical exposition of needed reforms in both

patent law and patent office methods. The
scope of the paper is very broad and yet the

whole subject is treated in a masterly manner
with fullness a;nd yet without prolixity. As Mr.

Steuart says, he does not attempt to formulate

specific additions to the statutes for he believes

tiiat that work can only be done effectually by a

commission of e.xpert lawyers such as is contem-
plated in the bill proposed to be submitted to

congress.

There seems to be no question that the need
for reforms is urgent and no better way could be
devised of securing those reforms than the ap-

pointment of a commission composed of men
thoroughly versed in present methods and prac-

tice and who know so well the faults and defi-

ciencies of both.

In the equity term at Rochester, N. Y., on the

13th, the case of the People against the Bell

I'elephone company, of Buffalo, was placed on
trial. This is the somewhat celebrated action

to compel the defendant corporation to remove
its poles and wires from the .streets of Rochester.

The action was begun several months ago as

one of the steps in the contest between the

Buffalo company and its Rochester patrons. A
short time ago there seemed to be good reason

to believe that the differences would be speedily

adjusted, and one of the clauses in the proposed
agreement provided for the cessation of all liti-

gation. After the negotiations had been going
on for some time they suddenly ceased, and
since then the war has been waged as bitterly as

ever. After the examination of a few witnesses,

the defendant's counsel made a motion that the

Western Union Telegraph company, the electric

light companies and the city of Rochester be
made parties defendant, on the ground that they

also use the poles which the action seeks to re-

move from the principal streets of the city.

Justice Rumsey granted the motion, and the case

temporarily came to a stop.

~ In another column will be found the discus-

sion on Mr Stanley's paper on the retardation of

current with alternating current dynamos, pub-
lished in the last number.
The discussion, as will be seen, was mainly

on certain technical points, as the synchronism
required between two or more alternate current

dynamos, whose mains are connected in mul-
tiple arc. On this point Mr. Stanley mentioned
two interesting facts : That the pole pieces of

dynamos so connected must have precisely the

same amount of iron, and also that the mutual
interaction between two dynamos so connected
tended to produce synchronism. It was also

shown that with the alternating system and
transformers, the regulation is such that a varia-

tion in the number of lamps in circuit does not

affect the constancy of the illumination which
each lamp produces.

Mr. Stanley claims that the alternating system
is the most economical, the economy being due,

in part at least, to the elimination of the resist-

ance of the commutator required in the con-
stant current system. Whether this economy is

real or onlj' apparent remains to be seen, and as

the system in this country is scarcely more than
six months old, it is too soon to determine so

important a point with accuracy. Various Am-
erican companies are now giving it a trial, and
if the results should prove satisfactorj', ^ it may
eventually revolutionize our whole system of

electric lighting.

Nearly as ingenious as the promised phono-
graph of Edison are some of the applications de-

vised for it. Witness the following from the Cin-
cinnati Coiinnercial Gazette: " In all that has been
written about the uses to which the Edison
phonograph will be applied, nothing has been
said of the facilities it will give persons who can
neither read nor write for correspondence. In-

deed, there is no doubt that there will be an im-
mense demand on the wonderful powers of the

instrument from this class. The instruments in-

to which books have been read will also repeat

them to the blind, and those thus afflicted can
have the choicest treasures of the libraries of the

world at their service day or night. The invalid,

too, whose friends are away or busy or asleep,

can have have his faithful reader always at

command. The thought that suggested the par-

agraph is this: What a valuable thing a phono-
graph would be on a rapidly moving train during
a long journey. It is hard on the eyes of many
to read in traveling, or at night the light is insuf-

ficient, or the car is darkened for sleeping. The
restless passenger may have his faithful phono-
graph in his berth, and with the earphone ad-

justed can listen to the sweet voice—at will, with-

out disturbing anybody. Then, too, all know
the difficulty of writing on a train. This will

now be overcome. Not only for business cor-

respondence may it be used, but an author's

best thoughts often come to him amid the

waits or among the inspiring scenes of a long

journey. These may be faithfully recorded."

The paper on the conductivity of glass, by
Nelson K. Cherrill is of practical importance,

not only with reference to the globes for incan-

descent lamps, to which the article especially re-

fers, but for all electric instruments in which
glass is used, more especially those used in con-

nection with electricity of high tension, as fur-

nished by the dynamo or the Holtz and Topler
machines.

The experiments show that resistance varies

rapidly with variation of temperature above or

below 60° C, lead glass.being especially subject

to this variation, a species of electrolysis taking

place in such glass by which lead is deposited
around the platinum terminals in the globes of

incandescent lamps. This electrolytic result in

a solid substance is an additional proof that elec-

tricity is a species of molecular action. As soft

flint glass always contains lead, its use where
high resistance is required, as in the globes

mentioned and elsewhere, is objectionable.

In the well known experiments with the

Crookes' high vacuum tubes, the results attribu-

ted by Crookes to "radiant matter" bombarding
the glass and heating it are more properly at-

tributable to the conductivity of the glass, as

shown in Atkinson's "Elements of Static Elec-

tricity," chapter X.
As the glass used for battery jars is of the kind

referred to, there must be a certain percentage

of electric loss, which, in a large battery joined

in series, may be quite appreciable, though prob-

ably not noticeable in small batteries. For
Leyden batteries and jars such glass is of course

entirely worthless.

There is much that is interesting in the appli-

cation of the electric motor to the transfer table

at the Aurora shops of the Chicago, Burlington

& Quincy railroad company, clearly described

on other pages and illustrated by cuts showing
the details.

It is said this is the first electric transfer table
;

as such it will claim much attention. But of

more interest is the peculiar adaptibility of the

electric motor to the place. The conditions, as

recounted in the description, were a transfer

table 750 feet distant from the main engine room
of the works

;
power necessary to draw cars

upon the table ; totuim the table a part or whole

of a revolution and return the car upon another

track to the shops. Steam power would involve

either an independent installation of an engine

and possibly a boiler, or a long line of shafting,

countershafting and gearing, or some other

method of transmission involving considerable

expense both for first cost and maintenance.

Instead of any of these methods, recourse was

had to the electric motor, the transmission of the

current being at a short distance from the source

of supply, a power that can be readily applied at

any time, that is satisfactory under all circum-

stances, that requires no specially skilled man to

handle it and all at a moderate cost. Moreover
the same dynamo that furnishes power for the

transfer table can be utilized to furnish lights to

the shops. These are- but a few features of an

installation that presented no great problems to

the electrician, but which very easily overcame
what would have been mechanical difficulties to

any other form of power.



December 24, 1887 WESTERN ELECTRICIAN. 3^5

Revision of the Patent Law.i

ey arthur steuart.

Part i.

I come before you this evening at the invita-

tion of your secretary, for the purpose of telling you
of the effort that is being made by the National

Electric Light association to secure some reforms

in the patent laws of this country, and of

attempting to get you to join hands with us in

carrying these reforms into eft'ect. I particularly

desire that the suggestions I shall make may be
fully discussed by those present, for I hope to

gain many valuable suggestions from you. For
the purpose, therefore, of presenting what I have

to say in the shortest possible time, so as to

leave as much as possible for other gentlemen,

I have condensed my suggestions and shall state

them with very little argument ; first, for lack of

time, and, secondly, because I think most of the

reforms suggested are so apparent that they will

call forth little opposition. But, before proceed-

ing to discuss the details of the law that require

changes and additions, I cannot refrain from mak-
ing a few remarks upon the patent system in gen-

eral and its influence upon the industrial devel-

opment of our country.

Who can measure the benefits that this land

has derived from the inventions that have been
produced by its citizens ? The roll of honor is

too long to be repeated. The cotton gin, the

printing press, the reaper, the application of

steam to all the uses of civilization, and, latest

but not least, the modern application of electric-

ity in its multitudinous forms ; but while these

brilliant achievements occupy our attention, we
must not overlook the thousands upon thousands
of mventions relating to matters of detail in ev-

ery industry, that have cheapened the product by
saving time, material, power or labor. The fact

is apparent that our advancement as a manufac-
turing na'.iiin has been due to the introduction of

new metho.l. of work, which have enabled us to

produce staples at such a price as to compete
with other nations in the markets of the world,

or in the development of new devices which have

supplanted old ones or created a market for

themselves. This being true, we must look for

a cause for this development. What has induced
the people of this country to create so many new
things, to labor so long and arduously to lessen

the cost of production of some articles, or to

supply new ones to take their place, which are better

or cheaper ?

I think we may state it as a proposition which
will not meet with denial, that the pre-

vailing motive of the American people is a
motive of pecuniary gain, a desire to amass
wealth, to attain power by means of money; and
whatever avenue offers them this reward will be
the one into which they will press with a vigor

and determination that knows no such thing as

failure.

When the framers of our constitution inserted

into it the clause which provides that "congress

shall have power to promote the progress of sci-

ence and the useful arts by securing * * *

for limited times to * * * inventors the

exclusive right to their * * * discoveries,"

they laid a foundation stone upon which an edi-

fice has been constructed that has far surpassed

anything they had conceived. Upon this pro-

vision of the constitution is our patent law based;

from it, it takes its spirit and with the view of ad-

hering more closely to this spirit have the amend-
ments to the patent law been suggested to which
I shall ask your attention this evening.

The patent laws of the United States; passed in

pursuance of this provision of the constitution,

open up before every citizen of this country, as

well as before those of many others, opportuni-
ties of obtaining wealth and power which are not

presented by any other set of circumstances
under the sun. In a single moment of time by a

quick operation of themmd, the poor mechanic
maybe put into possession of an idea that by its

own development may place him among the

princes of the land.

This is the possibility that presents itself to

every man, rich or poor, high or low, who comes
to understand the meaning of our patent system
and its results.

1 Read before the Americaa Institute <jt Electrical Enf^ineers, New
York, Dec. 20, 1887.

AVhat force can be compared with this to pro-

duce in the minds of men thought, deep, concen-
trated and continuous, for the production of in-

ventions, a thirst for knowledge and a frugality

of life that will supply a surplus of funds for the

acquisition of knowledge and the development of

inventions, and an ambition for their children

that they shall have greater advantages of edu-
cation upon which to work than their parents ?

And who can estimate the value to a state of

suc-h influence upon its citizens. This training,

foreign manufacturers testify, produces in Amer-
ican operatives a power of comprehending their

workanda rapidity and dexterity of workmanship
that makes it impossible for the former, with labor

at one-half the cost and their factories fitted with

the latest American machines, to produce the

same goods as cheaply as they can be produced
in this country.

It therefore goes without saying that with such
an inestimable good to the nation, both in im-

proving its industries and its people, to be at-

tained by stimulating inventors to their highest

effort, the only true course for the law makers to

pursue in framing legislation relative to this sub-

ject, is to endeavor to make the process of ob-

taining a patent upon an invention as quick, easy

and inexpensive as possible, and after it is granted,

to throw around it, in the hands of its owner,

every form of protection known to the law, that

will enable him to realize the full intent of the

constitution and enjoy the exclusive right to

make, use and vend the invention.

Our patent system as it exists to-day is a grand
structure, but it has some defects which are due
principally to the fact that the demands made
upon it by the development of our industries

have far exceeded anything that the framers of

the present law contemplated.

The patent law of to-day is substantially iden-

tical with the law passed by Congress in 1S36.

This law was revised in 1S70, and codified in

1874, but few changes were made in it, and little

if any protection was made, to accommodate the

immense mass of business that has been cast

upon the patent office, and some of the new fea-

tures which were introducedhave been found work
a hardship upon inventors rather than a bene fit. So
that practically we are working under a law

formulated fifty years ago, when the work of the

patent office for the whole year was something
less than it is to-day for each week. Is it sur-

prising, therefore, that the chdd should have
outgrown its clothes ? And this is practically

just what has taken place A commissioner and
a half-dozen examiners were quite equal to the

task of examining intelligently four hundred and
fifty patents a year, but the case is a very different

one when the commissioner has under him some-
thing like two hundred examiners, and when the

annual issue of the office is something over

25,000 patents.

If time permitted, I could show you how ut-

terly impossible it is for the work of the patent

office to be accomplished with any degree of sat-

isfaction to the public under the prevailing organ-

ization, but I-know that most of you are quite as

well aware as I am of the defects which exist, and
quite as much interested in removingthem. I shall

pass at once to the consideration of the meas-

ures of reform that seem desirable in the patent

office.

I. THE PATENT OFFICE SHOULD HAVE THE
EXCLUSIVE USE OF ITS BUILDING.—All those who
have had any experience with the internal oper-

ations of the patent office are aware of the fact

that this office is greatly cramped for space.

The examiners are often crowded into rooms
so small that there is scarcely space enough
between the desks to move about. Ma-
ny of the officers and- employes are compelled

to work in quarters that are unfit for human hab-

itation, simply because there is no other place to

put them ; and the documents and records of

the office are so crowded, and the places in which

they are kept are so unfit for their accommoda-
tion that they are in constant danger of destruc-

tion. The patent office building was constructed

with money, every dollar of which was paid to the

,
government by patentees and applicants for pat-

ents, and yet the patent office is crowded into

less than half of this building. The interior

department, with its land office and Indian

department, occupy the remainder.

The interior department should have separate
quarters and the patent office should have the

whole of its building, which will not more than
accommodate it.

II. THE PATENT OFFICE SHOULD HAVE THE
WHOLE OF ITS OWN INCOME.—For the past fifty

years the patent office has paid all of its own
expenses, has built its own building, and in ad-
dition to this has paid the government an annual
revenue, which aggregates to-day without inter-

est, something over three millions of dollars.

And yet the most difficult task that the commis-
sioners of patents have had to perform has been
to induce congress to authorize the expenditure
of a part of this revenue for the necessary expen-
ses of the patent office. For the proper dispatch
of the work of the patent office considerable
additional force is necessary. The commissioner
of patents should be authorized to expend the
whole income of the office for its own expenses,
and what was not spent should be set aside as a

fund to be used for the benefit of the office at

any time that it is needed.
III. EXAMINERS.—The Staff of examiners

in the patent office have charge of public inter-

ests of a most vital nature. They are the virtual

judges of whether an inventor shall have a pat-

ent for his invention at all, and also of what kind
of a patent he shall have in case they give him
any.

It is therefore apparent that in order that they
may perform their duties with intelligence and
efficiency they must fulfil several conditions :

1. They must be thoroughly educated inthe
technology of the arts and sciences and in the

patent law. Experience has shown that this

training can only be acquired in one of two ways,
either by systematic teaching or by years of ex-

perience in the practical work of the patent office;

the latter method is the one now in operation,

and it results in creating a class of examiners
who are undergoing the process of education at

the expense of the unfortunate inventor whose
case may fall into their hands. The inventors of

the country have a right to demand that this sys-

tem of education of examiners at their expense
be discontinued and a system adopted that will

secure to the patent office a corps of examiners
who will be thoroughly trained before they enter

the office, and to the inventor the examination of

his case by a man fully equipped to make such
examination in the best manner.

2. Having obtained a staff of competent and
thoroughly equipped examiners, they must be
retained in office, so that the public may have the

benefit of their services through a number of

years. The army and navy have long since

solved this problem by the exercise of a system
of education, compensation, promotion and re-

tirement on pay which fully secures these ends.

Why should not that system so successful in one
branch of the government service be established

to secure similar and equally necessary results in

the patent office ?

3. The examiners should be relieved from all

political influence. Civil service reform has at-

tacked the question of political interference with

patent office appointments with little success.

The evils from this cause now existing are great

and call loudly for remedy. The army and navy
system has put those departments of the public

service almost entirely beyond the reach of

the politicians. Thus it should be with the

patent office.

IV. SALARY OF COJIMISSIONER OF PATENTS.
The salary of the commissioner of patents should

be very high, so that ever}^ examiner may feel

that if he is faithful and does his duty he may
some day, in the natural order of promotion,

reach a place of honor and large emoluments.
This is the system of the army and nav)-, and in

these departments it works admirably.

. {To be continued.
)

Incandescent Lamp Patents.

Concerning the suit for the control of electric

incandescent lighting patents in this country,

which has been begun in the United States cir-

cuit court between .the McKeesport Light com-
pany, using the Edison patents, and the Consoli-

dated Electric Light company, George Westing-
house, who is president of the latter company,
authorizes this statement :

" The filing of this

bill is not a mere trick to worry the McKeesport

1.
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Light company or to agitate the patent question,

but is brought for the purpose of settling the

supremacy of the Consolidated company's pat-

ents once'for all. It is not our intention to pre-

vent the McKeesport Light and other Edison

companies from doing electric lighting, but to

compel them to buy their lamps from the Con-
solidated company, which claims the sole right

to manufacture them, and whose policy is to sell

lamps to everybody who wants them.
" The Consolidated companj', in which Mr.

Westinghouse recently purchased an interest and

of which he was elected president, controls the

Sawyer-Man patents, granted after five years of

controversy in the patent office with the Edison

company. The Westinghouse Electric compa-

ny's alternating current patents have been recog-

nized by the Thomson-Houston companj', and

the Westinghouse combination of companies

practically controls long distance electric distri

bution for incandescent lighting.

" The Consolidated Electric Light company
has purchased the Westinghouse company's lamp

factory, and the suit is brought to settle finally

whether the Edison company has any right to

make incandescent lamps. We have no doubt

it will be successful, in which event we will con-

trol all of the incandescent lighting in this coun-

try-"
^^^^^^^^^^^^^

The Phenomena of Retardation in the In-
duction Coil.i

Mr. Wolcott: I would like to ask Mr. Stanley if he has

ever observed an effect in the reversing of magnetization

of the cores other than Foucault currents. That is a sort

of magnetic friction due to the mere reversal of polarity,

independent of any induced current requiring an e.K-

V^ ^""^^^

^^>^
^^5^^s>^

^^^"""^^^^^

]^x;

Fig. 2".

penditure of energy. I know that some years ag:o a French
physicist experimented -with alternating currents, using a

copper core in one case and an iron core in another. Had
the heating effect been due to the Foucault currents, the

copper would have become much hotter than the iron,

while, in fact, it did not get hot at all. but the iron got
hot. I would like to know how much effect that has in

practice on the alternating system.

Wr. Stanley: In measuring the waste in an induction

coil we have found a very slight unaccountable waste, so

slight, though, as to be almost unmeasurable. It depends
somewhat on the number of alternations thnt are sent

through the coil. With about si.Kteen thousand alternations

a minute the temperature of the coil, if it were placed in a

calorimeter, would indicate very nearly the ara-iunt of

energy which was due to C~K, or the heating of the con-

ductor itself. The iron of the core of the converter or the

induction coil remains at a very low temperature indeed.

Of course, there is considerable radiation while in the air.

Mr. Shallenberger, in Pittsburgh, has made several careful

measurements, and he has found that there is hardly any
perceptible loss from magnetic friction. I can well see that

with a very high degree of magnetization, where the core

was of a limited area, in proportion to the number of ampere
turns surrounding it, that there might be a considerable
waste due to magnetic friction or magnetic saturation, but
with the induction coil, as made for the distribution of

electricity for lighting purposes, this is very small. I can
not tell you the exact loss, but it is very small.

Mr. Howson called attention to the fact that a distinc-

tion had to be made between the true alternating current
and the reversed or interrupted direct current.

Mr. Stanley remarked that for the purposes of distri-

bution by means of transformers the interrupted or reversed

direct current was of very little value.

Mr. Stanley: With your permission I will endeavor to

sift out this subject a little bit more. As X understand it,

the effect of joining the magnetic circuit around the primary'

and secondary induction coil is practically to reduce rhe
wire, if I remember correctly, to about one-sixth. In ex-

perimenting with coils, to begin with, I took Faraday's
ring and wound a coil on either side. The best coil I have
ever seen consisted of a bundle of perfectly straight wires

on which was threaded a lot of iron washers. This has the

highest counter-induction per unit of length of any coil I

1 Discussion of Paper read by AViiiiam Stanley, jr., before the
American Institute of Electrical Engiiieers, Dec. 6, 1SS7, and publish-
ed in No. 25 of the Westebk Electkiciah.

have ever seen. In the Westinghouse company's system

we get about two volts per foot of wire. This coil gave, if

I remember correctly, about a volt to four inches. But it

was impracticable to construct, as you could not make them
fast enough. As I understand it th" cur\'es of electromo-

tive force induced from an alternating current are these,

Kig. I. A, B, C, D, E, is a complete period of the curve

of- [he primary or applied electromotive force. Now the

induced electromotive force will be maximum at the lime
when the inductive eff ct of this primarv current is a maxi-
mum; and the inductive effect of the primary current is a

maximum when it changes from zero lo any larger value.

Fig. I.

Consequently, the electromotive force of the induced cur-

rent shown in the lower curve, Fig. i, wil be a ma.xinium
at this time; and it will be a minimum when the inductive

effect of the primary is a maximum, and that will be when
the rate of change of the primary is the least, viz., at the

crest of the primary wave B and Z?, we find that the same
values of applied and counter electromotive force are just

one-fourth of the whole period of phase of the current.

That is with an alternating current. In the direct current
we never can have as great an electromotive force induced
in the secondary circuit because our primary circuit never
passes the zero line. The curve of induced electromotive

ft.rceinthe case of a broken, director interrupted direct

current I think is this, Fig. 2. As will be seen, the induced
current will be of negative sign, while the positive current

is going to maximum; and the induced current will be of

positive sign, while the applied current is falling from the

maximum.
Perhaps it might be interesting to illustrate the applica-

tions of induction coils for covering long-distance distribu-

tion. It is well known that the cost of a conductor varies

inversely as the square of the electromotive force. The
cost of the conductor for transmitting a given amount of

energy will be, for loo volts e. m. f., we will say, x dol-

lars, while for a 200 volts pressure the cost will be -

dollars. Therefore, the economy of the alternating system
over others is directly as the square of the ratios of their

electromotive forces. But in order to cover enormous dis-

tances and to make the system as broad as possible. I de-

vised another plan which may or may not be new. ^ye are

to apply it in Berkshire county, Mass., to distribute from
a station over 6 miles of territory with a loss of 2 per cent.

We have 100 horse power to distribute and the potential

of distribution is to be 4,000 volts. Our alternating cur-

rent dynamo is of 1,000 volts. In order to get the electro-

motive force up to 4,000 volts we simply wind one coil of

wire and attach our dynamo to intermediate terminals cf
that wire, distant apart one-fourth of the entire length, as

shown in Fig. 3. That is, the length included between the

terminals is one-fourth of the whole length of wires wound
on the coil. There is no secondary circuit whatever. Of
course, there is an induced electromotive force upon every

turn of wire upon that core of so many volts per turn. We
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apply our electromotive force of 1,000 volts at those points
in order to get 4,000 volts between the outside terminals.

When we carry our current at this enormous potential over
to the place wjiere we wish to distribute we simply attach

another self-induction coil similar to the first. On one-
fourth of its entire length we tap out another circuit. That
reduces the potential from 4,000 volts to 1,000 volts

again. The maximum efficiency of an auto-converter, or

converter of one coil, evidently is foimd in thecase where
ratio of reduction is from i to2. or 2 to i. If you have it

in the ratio of i to 4, or i to 6, the saving isnot nearly as

great.

Mr. Prescott: I was in the station that Mr. Stanley
speaks about in the Berkshire hills a few days ago, and
noticed that they had for the generators one omnibus wire
running around the station, such as they use in the Edi-
son station. But this omnibus wire was split in two,
and each generator worked into its own circuit. I asked
the attendant why the omnibus wire was not connected
across, and he said that when they connected it across they
were likely to burn out their armatures. I would like to
ask Mr. Stanley if that is so?

Mr. Stanley: That is so, through an oversight in the
construction of the dynamos In the early stage of the business
We all have to learn some things, and the reason why it has
been difficult to multiple arc alternating dynamos is that
the phases have not been exactly the same. We made our
dynamo pole pieces of cast iron. Those cast iron pole
pieces did not measure to a thousandth of an inch the
same width, and consequently the two phases of current,

which ought to have coincided, did not coincide exactly,

simply because of faulty construction. By tooling off and
cutting the width of the pole pieces to an exact measure-
ment, there is not the slightest difficulty in multiple arc-

ing two, three or four alternating dynamos. I think a new
feature in alternating currents, perhaps not well known to
everyone here, is' the remarkable self-regulation of the
alternating current machine. I can not speak of it fully

because I have had very little to do with it. Another man
is responsible for the beautiful work he has succeeded in

getting. In Pittsburgh, a few days ago I saw a 2 500-
light dynamo run by a 250 horse power engine, and 2,150
lights thrown off by a single switch. The rise in electro-

motive force was one volt. I submit, that in the present
state of the art, it is impossible to construct a direct cur-

rent machine which shall have anything like the self-regu-

lation these alternating machines exhibit. The resistance

at the commutator of a direct current machine would cause
a greater variation of potential than was manifested in

this machine I speak of. In the induction system we
start out with an alternating current machine, in which we
pretend to have at least a maximum loss of two volts in

electromotive force in the dynamo with the proper regula-

Vion necessary to any machine. Towns are wired, at least

I know of two pole lines which are wired for one per cent,

loss of electromotive force, distributing electricity gener-
ally over an area of about a mile in radius. The actual

loss in the mains is one per cent. In the induction coil,

at full load, there is another loss of two per cent.

Mr. Mailloux: I was expecting that somebody would
refer to one of the features mentioned by Mr, Stanley this

evening, which is to me one of the most interesting, if not,

as it appears to me, of most interest from the theoretical as

well as from the practical standpoint, inasmuch as it leads

to a wide scope of applications. It is that system in which
four lamps, a, b, c, d, were connected across the terminals

X
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Fig. 3

of a constant potential alternating circuit, and in which the

difference of a potential for a particular lamp cut out was
taken up by the self-induction coil as e. Fig. 4. Now, I

would like to ask Mr. Stanley whether the object of using

that induction coil was m-erely to balance the other lamps,

or whether it was expected that any energv would be saved

by its use ; in other words, whether the two lamps running
with the circuit continued through the self induction coll

would require less current than would the four lamps.

Mr. Stanley : The connection of the lamps in series in

that way was for a street lighting system. In order to

distribute lamps economically for street ighting purposes

the plan adopted by Mr. Shallenberger was brought out.

The shunted coil on the extinguishment of any one lamp
prevents the rest of the lamps going out. For instance,

there would be twenty lamps attached to a 1,000-volt cir-

cuit, each lamp of 50 volts. Now all those twenty lamps

may go out or nineteen go out and the remaining lamp
would be at approximate candle power; and yet the sum
of the separate electromotive forces, measured by a volt-

meter around the lamps and coils, is far in excess of the

electromotive force that is applied to the outside terminals

of the series.

For instance, there are four lamps connected in series.

There was a lamp connected at a. That lamp is extin-

guished and in place of it there is a self induction coil c,

^ig- 5- This series is connected to a circuit whose voltage

is two hundred volts ; a voltmeter connected to each one

of these lamps will show for the lamps /', r, d, 50 volts

each, and for the se f-induction coil, ico volts. Now the

sum of the interior electromotive forces here is two hun-

dred and fifty volts. The same voltmeter will show an

electromotive force of two hundred volts on the outside

terminals. That is, the sum of the interior electromotive

forces is greater than the applied electromotive force. I

think that can only be explained by the retardation of the

current producing the average electromotive force.

Mr. Prescott : In regard to the point that Mr. Stanley

kindly replied to a moment ago, I would say that it is, of

course, well underst od that if the time phases of any

number of aiternaiing current machines are identical there

is nothing to prevent their being worked in a multiple arc.

Now the question to my mind is, whether there is any
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practical difficulty in getting^ those time phases the same.
Of course, that includes not simply the electrical and
mechaoical construction of the machine, it requires them
to be identical in that respect. Now I have only seen two
Westinghouse stations, and in both of them each dynamo
had a separate engine, and in both cases the machines sup-
plied separate circuits. Is there any case of any plant
now in operation where a number of machines are success-
fully run in multiple arc?

Mr. Stanley : I think at Denver, Col., a station of five

thousand lights is run with dynamos in multiple arc, al-

though I am not sure. The Pittsburgh station has been
run in multiple arc. Our policy is not to run in multiple
arc. We prefer not to. There is no choice in the mater
e.xcepting only thar of simple expediency. We construct
the station swilch-board so as to connect any circuit leading
from the station to any dynamo without causing a flicker

in the lights, and thus give the dynamo a definite load that

you can read on the amperemeters. That seems to us to

be a very satisfactory way to run. As the evening grows
later lights are cut off, the circuits are transferred from a

number of dynamos to perhaps a smaller number, and
eventually down to one dvnamo which runs all night.

The subject of multiple arcing of the dynamos comes
so near the question of running alternate current motors
that it is the same question practicall)'. and I feel, perhaps,
justified in e.xplaining a little phenomon in that. If you
take two alternating current dynamos and couple them to-

gether and start them up, one dynamo will fall into syn-

chronism with the other. In order to have an alternating

current motor it is necessary to have a direct current through
the field and an alternating current through the armature.

In order to get a direct current through the field you have
got to have a commutator, which will produce the field cur-

rent. This current in the field will rise {rom zero to a
maximum value and fall again to zero value, but the arma-
ture currents will be above and below the zero value, as

shown in Fig. 6. Now, notice, that at the time marked by
the full vertical lines, there is no current flowing through
the field, and there is no current flowing through the arm-
ature. If, then, we have an alternating current motor
which is running w^ith the exact speed and in conformity
with the number of alternations of the dynamo which is

applied to it, and have the phases of the two currents inex-
act synchronism, that is, with equal phases coming together

at the same times, we will have absolutely no current in the

field while there is no current in the armature of the motor.
Now the commutation of the field may be outlined as

shown where C C C indicate the commutator segments.
There has been, until the motor arrived at synchronism,
commutation at different points in the phases as at the

dotted vertical lines. But when the motor runs at exactly
the same speed as the alternating dynamo, there is no
force then at work keeping the motor going. In other
words, you can run an alternating current motor up to

speed, but the moment it goes into absolute synchronism

Fig. 6.

it will fall off again, and the consequence is that the alter-

nating current motor will see-saw. There will be no
power to continue its motion. Its speed will fall, and it

will drop down to a lower number of alternations, but will

rise again.

Mr. PRESCOTT : What is the effect if you have just

enough work on to keep the speed down?
Mr. Stanley: Then it will never rise to synchronism.
E. W. Rice, jr. : I would like to ask Mr. Stanley in

reference to his last statement as to the motor. How much
is the variation in speed, in percentage?
Mr. Stanley . Of course, an alternating current motor

in synchronism and kept there, runs at exactly the same
speed as the alternating current dynamo does. If the

motor is impelled to synchronism and beyond it, it will go
to perhaps double the synchronism- If the alternating cur-

rent machine is run 16,000 alternations per minute, the

alternating motor if it goes beyond that number would
never stop until it gets to 32,000 alternations. But the

chief difficulty is that it does not develop any counter

electromotive force under the conditions described, because
it can' not develop a counter potential unless it has at all

times a constant field charge. As the current falls to zero,

of course, it can not develop any counter electromotive

force at that time. An alternating current motor has no
efficiency of any consequence until it arrives at synchronism
and becomes practically a dynamo running in opposition

to the dynamo applied to it, at which time it has an enor-

mously high efiiciency with the most perfect self-regula-

tion.

Mr. Rice : I hardly understand what Mr. Stanley means,
in view of some experiments we tried recently. We had a

self-exciting dynamo, and ran it in multiple arc with

another self-exciting dynamo, and then threw the belt

off. The current from the generator proper passed from
the armature of the motor. We did not find any variation

to speak of, and it ran perfectly in synchronism. It was a

generator capable of giving out about twenty-five thousand

watts. I then loaded it until the motor was giving out in

the neighborhood of fifty thousand or sixty thousand watts

without any change whatever in speed or any tendency to

variation,

^ Mr. Stanley : The gentleman said he had a self-exciting

dynamo. Consequently he did not have an alternating

current in the field. He had a direct current in the field,

which never fell to an absolute zero of magnetization.
Mr. Rice : I thought the speaker said the motor had an

isolated field?

Mr. Stanley : It had an alternating field in which the
magnetization periodically fell to zero. But, in the dynamo
the gentleman speaks of, I understand the magnetization of
the field is always the same. Consequently it was a true
alternating current motor.

Mr. Rice : All that I can say is that we have run dyna-
mos together for a period of twenty hours continuous run-

ning, and the loads seemed to be very equally divided
when the speed was kept uniform. We have also experi-

mented with motors and found no difficulty in that direc-

tion. While on the subject, I was very much interested in

this system which Mr. Stanley attributes to Mr. Shallen-

berger. I think it is only just to Professor Thomson to say
that the system was patented by him three or four years

ago. He used almost identically that same arranijement,

which consisted of placing the self-induction coil in place

of the lamp, so adjusted that it would take just the current

of the lamp. I do not know that that was the first time it

was done, but so far as I know it was.

S. S. Wheeler : I would like to ask Mr. Stanley whether
there are any losses on the line wire other tha 1 that of re-

sistance—whether there is any current dissipated by retar-

dation, self-induction, or anything of that sort.

+
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Mr. Stanley: I was perhaps the worst frightened of
any man who ever stood on solid ground when I read
Prof. Hughes' lec'ure on self-induction. But the effect

of self-induction which he described, and the measure-
ments on which it was based, were made with a broken
direct current. With the system that we use we have been
able to find hardly any variation from the true Ohm's law,
and all our wiring details are based on the assumption that
the resistance is the ohmic resistance of the copper only.
In the case where the wire goes around an iron core it is

not necessary that there should be a loss of electromotive
force. The electromotive force is merely retarded for a
moment, and as soon as it has fallen to a value below that
of the charged magnetism, the stored e'ectroraotive force
is all returned to the circuit. I think there is nothing so
generally misunderstood as the loss of electromotive force
on iron cores.

Mr. Maillou.v; I do not think Mr. Stanley exactly an-
swered my question, and the remarks made bring us back
to it again. The question is whether in that circuit that
he speaks of in which an induction coil is substituted for

a lamp, whether the loss of energy—in other words, the
expenditures of energy, across that line is different in the
second case from what it would be before that induction
coil had been substituted. If, as Mr. Stanley argues, the
effect of self-induction is simply to retard the electromo-
tive force, then evidently we still have electromotive force
there, and if it does not absorb electromotive force or cause
no loss, then we should take less energy than would be
accounted for by that which would be absorbed in the three
lamps, plus that absorbed in the ohmic resistance, as he
calls it, of the self-induction coil. For we must remember
that the amount of energy required at the terminals of the
induction coil is not as much as would be represented by
C- J?. It is C^ R, plus a certain quantity which represents
the work done in the induction coil in overcoming the
counter-electromotive force of the coil. Now, then, it is

interesting for us to know whether in that case the expen-
diture of energy was the same whether the induction coil

was on or whether the four lamps were burning at one
time. I incline to the opinion that it must have been the
same, and that consequently there must have been a certain
amount of work which was absorbed and dissipated by the
self-induction coil.

Mr. Stanley: The energy on the lamp is exactly the
same. If it were not the lamps would grow brighter. The
potential on them is constant. The current going through
them remains constant, or they would not be of the same
brilliancy. The self-induction coil does waste some energy,
but it has the effect of storing energy for a brief interval of

time and then returning it upon the circuit. As to the in-

vention of the self-induction coil for this purpose, I have
the very highest regard for Professor Thomson and always
had, but if I remember correctly, the patent that Mr. Rice
refers to is not for this purpose. It is for cutting in a coil.

This is a very different invention. This is a coil always in

circuit to do this work, while the coil Professor Thomson
devised is cut into the circuit.

Fig.

Mr. Mailloux : I would like to state then that my con-

viction appears to be upheld by Mr. Stanley, that, the en-

ergy being the same, this induction coil represents nothing

more than resistance. It takes up a certain amount of en-

ergy which a certain idle resistance would, clearly absorb.

If we were to replace that self-induction coil by another one

having no self-induction, but a larger resistance, so that the

circuit going into that resistance would absorb the same

number of watts, then we would evidently have the same

energy absorbed as we have by that induction coil. So

that I do not see that the induction coil in question does
anything more than to replace a lamp that is put into that

circuit. The case is exactly analogous to that of an elec-

tric motor that would be placed in circuit. The amount of
energy absorbed by an electric motor is the difference of po-
tential at its terminals.

Mr. Wf.tzler : It occurs to me that perhaps that this

phenomenon might be due to an error, or a peculiarity, of
the measuring inslruraent employed. Mr. Stanley said that

he employed a Cardew voltmeter. I would like to know
whether he ever applied the electro-dynamometer for that
purpose.

^Ir. ST-\nley: The electro-dynamometer is a very un-
fortunate instrument to use with an alternating current,

as its reading is changed by a slight fluctuation in the al-

ternations. The Tardew voltmeter, which is dependent on
the amount of heat produced, is entirely independent of
the alternations. Perhaps I can explain that. The coil is

acting exactly as a dynamo would act in series and it

chokes down the current in direct proportion as the resist-

ance in this part of the circuit is raised. The average
electromotive force at the terminals of the coil, however, is

greater than would seem to be warranted by Ohm's law.

Mr. Howell: Mr. Stanley said that inasmuch as the
current was constant, as shown by the lamps, that is, the
current in three lamps was the same as the current in four
and that the electromotive force acting on the circuit was
also constant, that the energy was constant in the circuit.

I would infer then that C E is the measure of energy in

the alternating current. Is that a correct conclusion?
Mr. Stanley: No, sir; that was a slip of the tongue

perhaps on my part; but it is a most unreliable quantity.

The energy on the three lamps is the same as the energy
on the three lamps before. I think in reality there is very
little waste of energy. But there is an apparent amount of

energy wasted there—that is C E oi the coil. This is ap-
parently as much as the energv expended on the lamp.

Mr. Howell: I think that that diagram is a very good
illustration of the fact that C E'ls, not a measure of the en-
ergy in alternating circuit, because you have only a value
for C there, and the value of the energy in that circuit

would be CX 200. Now that is the sum of the energies
in three lamps and the coil, and in each lamp it would be
CX 50, and in the other it would be C X 100 ; so that the
sum of these energies is not the same as the sum of the
whole circuit computed the other way, which shows that

C E \s not the measure of the energy of the circuit.

I would like Mr. Stanley to demonstrate why the current

Fig. 7.

in the secondary increases, or why an increase of current
in the secondary increases the current in the primary.
Mr. Stanley: I think that is very easy to understand

from the diagram, Fig. 7, of the counter-electromotive

force, providing no current is flowing through the coil.

The secondary electromotive force will of itself induce an-
other electromotive force, and so we might go on inducing
forever electromotive force. We can not only transform
energy once ; we can transform it a thousand times. Now
the secondary electromotive force will develop a counter-

electromotive force on the primary circuit, and that wdl be
still one-quarter of a period later. Notice that I have
drawn these curves directly opposite. It exactly opposes
the primary electromotive force at the same instant of time.

Now, when the current is abstracted from the coil, this is

no longer the position of the secondary electromotive force;

it is shifted on. Consequently the counter-electromotive

force no longer opposes the primary electromotive force at

the maximum time of the primary electromotive force, and
consequently its value as a counter or opposing e. m. f

.

is very much lessened. You have asked me a difficult

question.

Mr. Wheeler: I would like to return to the three lamps
in the induction coil, because I want to ask this question.

Mr. Stanley stated, if connections were made between the
main conductors we would have 200 volts; in Fig. 5, the

terminals of coi! e would measure 100 volts, and f'g h
would measure 50 volts, making a total of 250. Now I

would like to ask Mr. Stanley what he would get if he
measured the potential between the conductor and the

right-hand terminal of lamp b.

Mr. Stanley : I have never tried it.

Dr. Vander Weyde also described some of his early

experiments with the induction coil, and exhibited a num-
ber of earlv models, in which attempts are made to com-
pletely close the magnetic circuit of the coll. One of

these. Fig. S, was mnde with long wires for the core, which
wires were then bent over the sides and completely in-

closed the coil.

Death of Franz Carl Guilleaume.

The death of Franz Carl Guilleaume of the well-known

firm of Felten & Guilleaume at Koln, Dec. ist is announced.

i.
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Incandescent Lamps — A Note On the
Conductivity of Glass. '

BY NELSON K. CMERRILL.

Prof. Ayrton, in his ''Practical Electricity,"

page 271, says that the resistance of dense flint

glass increases very rapidly as the temperature

diminishes below 60° C. From this it might

perhaps be inferred that the resistance might be

expected to diminish as the temperature rose

above 60" C.

My attention was first directed to this subject

some two or three years ago by noticing a very

curious and persistent fault in a number of in-

candescent lamps under my charge at the time.

One of the platinum wires of these lamps was
almost invariably blackened where it passed

through the glass. For a long time this defect

was attributed to careless manipulation on the

part of the glass blowers; it was thought they

had not taken care to see that the wires were
really clean when put into the glass. This pos-

sible cause of the failure having been eliminated

without affecting the result, I was led to note

that the blackened wire was always on the same
side relatively to the arrangements for supplying

current to the lamps during the pumping pro-

cess. This led to the idea that perhaps glass

was not, after all, under certain conditions, such

a perfect insulator as was usually supposed.

A soft, rich lead glass was being used for the

manufacture of the bulbs at that time, and I

found that—especially after recent working—

a

very moderate rise in temperature produced such

a fall in resistance that a very appreciable amount
of current would pass through the glass, the glass

between the platinum wires acting as a shunt to

the carbon of the lamp during exhaustion. This

led to the supposition that the blackening of the

wires was caused by a deposition of lead from
electrolysis of the glass. The current used had
an e. m. f. of about 100 volts.

I tried the resistances of the glass between
two platinum wires, sealed in in the ordinary

manner, but without any carbon filament, and I

found that immediately after sealing in—that is,

as soon as the bulb was cold—the resistance did

not amount in many cases to more than 15,000

ohms, but the next day it had risen enormously
higher.

When, however, the glass was reheated to only

a moderate extent—that is to say, far below its

melting point—the resistance was very largely

decreased, to be again increased on cooling; but,

according to ray observations, the full or normal
resistance is not attained—at any rate, with lead

glass—for many hours after the glass is cool. It

would seem as if some action of crystallization

goes on in the glass, even after cooling, which
changes the molecular arrangement.

Lead glass is not peculiar in exhibiting this

property of becoming, to a very appreciable ex-

tent, conductive under the influence of moderate
heat.

.In interesting experiment can be tried with a

very small battery and galvanometer by simply
fusing a bead of glass upon a wire, and inserting

a second wire into the bead, making up the cir-

cuit so that the current passes through the glass.

I used one cell of Leclanche battery and an or-

dinary astatic galvanometer, with a bead of glass

about the size of a small pea ; the needle of the

instrument flew to its stops as soon as the bead,
held in the blow-pipe flame, assumed the faintest

redness. By manipulating cai'efully the bead
can be drawn out, and the effect on the galvano-
meter may be noted at the same time ; in this

manner I got a clear deflection of 10 degrees of

the scale through a filament of glass three-eighths

of an inch long with only three cells of bat-

tery. Hard German glass behaves just in the

same manner. I have tried many kinds of glass

and they all give the same result.

There is one point in connection with this

matter which may be worth consideration. Glass
is usually looked upon as a solid substance, and
it is certain that at the temperature at which the

electrolytic action I have referred to in the man-
ufacture of lamps took place the glass was far

from being in a "plastic" condition; and yet in

a solid substance we have here a movement of

the constituent molecules into new positions,

called, I think, in electrolysis "the migration of

ions," the "solidity " of the material being main-
tained all the time.

ILondoa JElectrician.

The Overhead Conductor Electric Rail-

vi^ay Co.

The Overhead Conductor Electric Railway

company, of Pittsburgh, Pa., has been organ-

ized with the following officers: President,

George Westinghouse Jr. ; vice-president and

secretary, Thomas B. Kerr ; treasurer, John
Caldwell ; directors, George Westinghouse Jr.,

C. H. Jackson, George H. Christy, H. H. West-

tinghouse and Thomas B. Kerr. The design

and scope of the company can be.st be explained

by a quotation from the catalogue just issued:

"The Overhead Conductor Electric Railway

company has acquired the entire right, title and
interest of Joseph R. Finney and his assignees,

in all. his inventions relating to electric railway

service, and in the patents granted therefor.

These patents were granted after a most thorough

investigation, and are believed to cover broadly

every form of apparatus for supplying electricity

to electric machinery upon moving vehicles,

making use of travelers or contacts running

upon overhead conductors.

"The Overhead Conductor Electric Railway

company is now prepared to issue licenses to

railway companies, contractors and others, de-

siring to use its patented inventions, either upon
old or new roads, at the uniform rate of $250
per car.

"Notice is hereby given, that in order to pro-

tect our licensees in the enjoyment of their

rights, this company will institute legal pro-

ceedings against all makers, sellers or users of

infringing apparatus."

CORRESPONDENCE.

New York Notes.

New York, Dec. 17.—In the December
number of the monthly issue of the Trans-

actions of tlie American Institute of Electrical

Engineers appears for the first time an in-

dex of current electrical literature. Clas-

sified under various headings is a list of all

editorials and other original articles of interest to

electricians, that have appeared in scientific and
other periodicals since the first of October.

Such lists will have place in all future issues of

the Transactions, and their value for reference is

apparent. In the first instance some three hun-
dred articles are referred to. They will be care-

fully compiled by the secretary of the institute,

Ralph W. Pope, and we are glad to be able to

state that at the end of each volume of the

Transactions a complete classified list will be
published, for convenient and permanent record

It is only to be regretted that such valuable in-

dexes do not date back of October r, 1887. In

future numbers there will also be printed a com-
plete list of the journals referred to, with ad-

dresses of the publishing houses and prices.

It is expected that the special meeting of the

institute called for next Tuesday, the 20th inst.,

will prove unusually interesting. Arthur Steuart,

of Baltimore, legal counsel of the National Elec-

tric Light association, will read a paper entitled

" Revision of the patent laws." All of the lead-

ing solicitors of patents in the United States

have been invited to attend, and many have sig-

nified their intention to be present and take

part in the discussion. This question of reform
in the patent office and revision of the patent

law is one of the utmost importance to the elec-

trical profession, and as there is a wide difference

of opinion as to just what action should be taken,

a thorough discussion of the question by compe-
tentnien will be most timely and valuable.

The assembly telephone investigating commit-
tee closed their labors in New York on Wednes-
day. They take away with them a record of a

mass of testimony by friends and enemies of the

present telephone system, and the question now
is—what can they do about it? Some consider
the telephone a necessity, others a luxury, and
others a nuisance. But the point most clearly

brought out, as in all other telephone investiga-

tions that we know of, is that most of the money
made in the business is made by the American
Bell Telephone company of Boston, and that

they are protected in their exactions of royalties

by laws of patents and contracts that leave a cus-

tomer, up to the present time, only the option of

accepting their terms or else going without

telephone service. And this is probably just the

position that the customers will be in after the

committee have reported the results of their in-

vestigation to the assembly at Albany.

Cars have been fitted up with motors, and rails

have been laid in the streets, for the Fulton
street electric railway, but unfortunately the road

cannot be put in practical operation at once. The
reason for the delay, according to President

Hazard, is a failure on the part of the company
to make reasonable terms with the Bleecker street

road people for the use of the latter's track for a

short distance, and it may be that the legislature

will have to be resorted to for relief. The com-
pany asserts that by using electric motors it can
afford to pay the city thirt3'-five per cent of the

gross earnings and also pay a reasonable rental

for the use of tracks belonging to other roads.

The Bentley-Knight system will be used. It is

claimed that the motor is powerful enough to

pull the car on to the rails again if it should run

off the track, even if loaded with passengers. The
road will probably be in operation by spring.

A barrel of chemicals exploded this week in

the Brooklyn factory of the Consolidated Elec-

tric Light company and caused quite a panic

among the men and girls employed in the build-

ing. Fortunately no lives were lost, though
several of the girls were cut and bruised by fall-

ing down stairs. There was about §50,000 worth
of electric lamps and other stock in the building

at the time, and considerable damage was done
by the fire and. water, but it was fully covered by
insurance.

The Electrical Subway commission, in their

report to the mayor, states that since October
19th, there have been 350 miles of wire removed.

The commissioners claim that, although the

police department is willing to remove its wires

from the telephone company's poles, so that the

poles may be removed, they are unable to make
any move through lack of an appropriation of

§5,000 necessary to complete the work. Legal
proceedings have been ordered by the commis-
sion against the B. & O. Telegraph company for

continued neglect of the law relating to the bury-

ing of the wires.

The stock market has been very much
strengthened b)' the action of the directors of the

Western LTnion Telegraph company in voting to

increase their dividend to ij^ per cent. Accord-
ing to the figures given out by the company the

gross revenue for the current quarter will be the

largest ever earned in any three months.

E. Berry Wall, known in New York as " King
of the Dudes," was married yesterday in Wash-
ington. Before leaving the city to meet his

bride he wisely arranged with Hazazer & Stanley

to fit up his house with a complete system of

electric calls, including a clock burglar alarm.

Chas. A. Schieren & Co., report this week
sales of leather link belting, to be used for dyna-
mos, to the following parties : Edison Electric

Illuminating Co., Brockton, Mass.; Burlington

Gas Light Co., Burlington, Vt. ; Wilmington
City Electric Co., Wilmington, Del; Pawtucket
Electric Light Co., Pawtucket, R. I.; Wachusett
Electric Light Co., Fitchburg, Mass.; Sayles &
Jenks, Warren, Mass.; Lawrence Electric Light

Co., Lawrence, Mass. A.

Detroit's Budget.

Detroit, Dec. 17.—The annual meeting of

the Michigan Telephone company was held on
the 15th. Among the directors present were:

Robert T. Lincoln, Judge Isham, Norman Wil-

liams, Messrs. Sprague, Bishop and DeKoven all

of Chicago. The following officers were re-

elected: James McMillan, president; Norman
Williams, vice-president; Hugh McMillan, secre-

tary and treasurer; Wm. A. Jackson, managing
director.

Articles of association of the Michigan Elec-

tric company were filed with the county clerk

on Thursday; capital, $50,000; paid in, $34,500.

The incorporators are: Edwin W. Neff, of Chi-

cago, 400 shares; Fred H. Seymour, 400 shares;

John C. Grant, 400 shares. The company pro-

pose to manufacture and sell electric and pneu-

matic apparatus; also to push the Johnson heat

regulating apparatus. This is the invention of

Professor Johnson, of Milwaukee, and consists

of a thermometer located in each room of a
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building, so arrarged that it can be set for any
desired tempjrature. If the heat in the room
varies even one degree—fall or rise—the regula-

tor will be automatically opened or closed by an
electrical attachment. A Chicago and Milwau-
kee syndicate, control the patent, the ilichigan

company having only the rights for this state,

and Lucas County, Ohio, including Toledo.

The Electrical Accumulator company is placing

its storage batteries in the sleeping cars now be-

ing built at the Pullman shops.

Sturgis, Mich., will be lighted by electricity by
January ist, having contracted with the Edison
company for the work.

The Brush company will light Detroit for the

ne.xt three years, the council having passed the

resolution providing for the lighting, over the

mavor's veto. C.

From the Pacific Slope.

S.^N" Fr.anxisco, Dec. 12.—Motor business in

San Francisco is steadily on the increase. The
California Electric Light company were nego-

tiating for a large piece of property at North
Beach, but the Electric Telpherage company got

in ahead of them.

The government cable between Black Point

and AlcatraS island is being repaired. The large

number of ships anchoring in that vicinity play

sad havoc with the cable.

A decree dismissing the suit of the Sunset

Telephone &: Telegraph company against the

ships Enoch Talbot and Carl Frederick was en-

tered on the 9th in the district court. The suit

was brought to recover damages, caused by the

anchors of the vessels fouling the plaintiff's sub-

marine cable.

The San Jose Motor company tested their

engines on the 7th, and everything worked satis-

factorily. Their double track is complete half

way to Santa Clara, and for the remainder of

the d:.stance a single track is laid. The first trip is

expecieJ to ht made on New Year's day. The
generator anil electric machinery for this road

have been delayed a considerable time on the

road, and, by the way, it may be said that a

great deal of fault is found by persons expect-

ing freight from the east, as freight is delayed

from two to four months by the blockades on
the road.

At Nevada City a subscription is being taken

up to erect a 200 feet tower in the center of that

town.

At San Diego, Cal , December 7th, a sailor of

the United States ship Ranger, found a new use

for the Jenney towers. When the trimmer
ascended in the morning to trim the lamps, he
was surprised to find one of Uncle Sam's men
sound asleep there.

The San Diego Gas & Electric company has

paid a dividend of 25 cents per share. This
plant is but two years old. S.

THE ELECTRIC LIGHT.
The new building of the Chicago Telephone

company is being wired for Edison incandescent

lights.

Benson Bidwell of Chicago has invented a

dynamo and electric motor, which, it is claimed,

will run continuously twenty-four hours without

overheating or which are not attected by mois-

ture or water.

Johnstown, N. Y., has voted for electric lights.

Madison, N. Y., is agitating the electric light

question.

The Asheville, N. C. Electric Light company
is purchasing machinery to enlarge its incan-

descent plant.

The electric light plant at Cadillac, Mich., is

running at its full capacity, and another dynamo
will probably soon be put in.

H. A. DeKay is negotiating for the erection

of an electric light plant at Goldsboro, N. C.

An offer has been made to erect an electric

light plant at San Angelo, Tex., in connection

with the water works.

At Altoona, Pa., the Mountain City Electric

Light company is erecting a ,^35,000 plant. The
president is Louis Black; secretary, W. H. Mack-
ley.

Hamilton, Ont., is to have twenty-one additional

electric street lamps which are to be put up imme
diately.

The Ware, Mass., Electric Light company, re-

cently incorporated, has contracted for a plant
with the Thomson-Houston Electric Light com-
pany of Boston.

H. H. Corson has ordered machinery for the

Thomson-Houston electric light plant at Bristol,

Tenn. A local company has been formed to pur-

chase the plant after it has been put in successful

operation.

The enormous building now being erected in

Manchester, England, for Buffalo Bill's wild
west show, is to-be lighted by 25 arc lamps
besides a large number of smaller electric lamps.

The viceregal palace at Simla, 'India, is to

have a very extensive installation of electric

lights. The electric light has also been intro-

duced into the East India railway collieries at

Giridhi, and marks the opening ol a new era in

Indian mining. The miners are delighted with
the innovation.

Two of the British royal yachts, the Osborne
and the Victoria and Albert, are to be lighted

by electricity ; the former in full, and the latter

in all except the state apartments.

Gastein, Austria, is to be lighted from a cen-

tral station, by the incandescent system, arc

lights being inapplicable on account of the

irregularity of the streets. The motive power
is to be derived from, a cascade in the river

Gasteiner Ache, which is estimated to represent

1,500 to 2,000 horse power ; the plant consisting

of a Girard turbine of 125 horse power, and four

dynamos, each of 20 units capacity.

THE ELECTRIC MOTOR.
The directors of the Broad Gauge Street Car

company of Des Moines, la., say they will adopt
the electric motor.

Stratford, Ont., wants an electric street rail-

way.

The Marquis of Salisbury takes great interest

in electricity, and is employing it on his estate

at Hatfield to work the elevators for building the

hay and corn stacks.

John D. Nicholson, John H. Dalzell, W. H.
McElroy, George B. Hill, and Samuel Diescher,

are the leading men of the National Electric

Railway company, organized at Pittsburgh^ Pa.

The subject of electric tramways is attracting

attention in India, and arrangements have been
made in London to introduce the new tramway
system into Madras.

A new electric locomotive has been built at

Berlin. The motor is speeded at three hundred
revolutions, and connected with the axles by
spur gearing. Electric power is supplied by a

battery of E. P. S. accumulators, giving 200 volts

and a maximum rate of discharge of 40 am-
peres. The total storage capacity is 300 ampere-

hours, and the estimated speed 7}^ miles per

hour.

Siemens & Halske of Berlin are manufacturing
small motors of one-tenth horse power to 2 horse

power for use in private houses, the electricity to

be obtained from electric supply stations.

THE TELEPHONE.
Recently a musical treat was enjoyed by per-

sons in the Meriden, Mass., New York and
Philadelphia offices of the long distance tele-

phone lines. A violinist in the Meriden office

played to the delectation of listeners in the other

offices, and Philadelphia responded with some
pretty airs from a music box.

The number of telephones in use in the United
States is 341,670, and the gross income from the

same for the year 1886 was §11,150,000. The
expenses were |7,ooo,ooo Bnd the net earnings

were $4,150,000. The number of miles of wire is

128,231. The subordinate telephone companies
obtain $26.81 net profit per subscriber, after

paying $14 royalty to the parent company and
-all expenses of the business.

A Harrisburg dispatch announces that Daniel

Drawbaugh, of Drawbaugh telephone renown,

has completed an electrical contrivance which he

maintains will detect the approach of an army or

of ships on the ocean within a distance of ten

miles frorin the location of the instrument. Mr.
Drawbaugh says the nearness of troops would be
indicated by a peculiar motion of the instruments
by the vibration of the earth. In the case of the
approach of a vessel, he states that the resistance

of the water to the vessel causes sufficient friction

to establish communication with the contrivance.

A telqjhone line will be established between
Davenport and What Cheer via Muscatine and
Oskaloosa, la.

B. F. Blackall, formerly superintendent of the
telephone office in Rochester, N. Y., has been
engaged for some months past in establishing a
police patrol system in Toronto.

The New York legislature telephone investigat-

ing committee, met at Rochester, N.Y.,onthe 16th
inst. M. J. Meyers of Syracuse was called upon to

tell all he knew about the telephone business.
He is engaged in the district telegraph and elec-

trical supply business at Syracuse, and was treas-

urer of the telephone exchange of Onondaga
county, which had a nominal capital of $40,000.
The company purchased the plant of the Edison
company, which was then in operation, paying
for the Syracuse exchange $10,850.55, an aver-
age of $27.50 for each subscriber. Mr. Meyers
continued: "The last year I opened the ex-

change it had 640 subscribers ; there were about
three and a half subscribers on the combination
wire. I think our service was as good as the

New York service is. My exchange in round
numbers cost $33,854, including the purchase of

the Edison plant. That accommodated 640 sub-

scribers. The cost of construction per sub-
scriber was less than $30 ; we charged $36 on
combination wires, and that rate we never
changed to old subscribers. We afterwards
charged $42 and $48 to subscribers without
regard to distance. For separate wires we
charged $48 in the quarter mile radius, and $12
for each additional half mile. We paid the Am-
erican Bell company a royalty of $12.50 per in-

strument. The average expenses per subscriber

were $25 41, and the rental average was $42.41,
leaving us a nominal profit of $17 per sub-

scriber. My plant was bought by the Central

New York company last June. We had perhaps
100 magneto bells in use and never used one up.

Some of them were in use four years. We have
one wire in use put up ten years ago ; it is num-
ber 10 galvanized wire, and appears to be as

good as ever. My experience is that corrosion

does not impair the conductivity of wire ; as

long as it is strong enough to bear the strain it

works well. My estimate of the annual depre-

ciation of telephone plant, excluding the cost of

repair and maintenance, would be not more
than 5 per cent. The Syracuse plant is now the

best I ever saw."

THE TELEGRAPH.
A military telegraph line in India has been

completed between Jamrood and Lundi Kotal to

within 140 miles of Cabwl, through the Khyber
pass.

The Belgian cavalry are to be furnished with

telegraphic experts, selected from their own
ranks and trained for the service at the various

railway telegraph offices in garrison towns.

The regular quarterly meeting of the directors

of the Western Union Telegraph company was
held in New York on the 14th. President Green
submitted his quarterly report, which shows:

Surplus Oct. I, 18S7, $7,354,569.35. The net

revenues of the quarter ending Dec. 3Tst, based

upon nearly completed returns for October, par-

tial returns for November, and estimating the

business for December, will be about $1,500,000;

add surplus Oct. ist as above, $7,354,569.35,
making a total of $8,854,569.35, which, appro-

priating for interest on bonds and sinking funds,

$142,650, leaves a balance of $8,711,919.35. It

requires for dividend of 15^ per cent, on the

capital stock $1,077,343.75, deducting which

leaves a surplus, after paying dividend of §7,634-

575.60. The report then goes on as follows:

The gross revenues will be the largest ever

earned in one quarter. But little reduction in

the expenses of the Baltimore & Ohio .system

could be made before Dec. ist, and it will require

a little further time to realize the full benefits of

the economies of the consolidation. In view of the

preceding statements the committee recommend
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the adoption by the board of the following:

"Resolved, That a dividend of 11^ per cent, on

the capital stock of this company be hereby de-

clared, payable on and after the i6th day of

January next, to stockholders of record at the

close of the transfer books on the 20th day of

December, instant." The report was adopted.

NEW ENTERPRISES.
A. W. Wolf will build flats at 239-41 North

Curtis street, Chicago, to cost |8,ooo.

Architect P. Hale has planned for F. Messick

stores and flats at 3001-3 Cottage Grove avenue,

Chicago: estimated cost, |iS,ooo.

Architects Ostling Bros, report plans for a

fio,ooo store building at 254 and 256 North
Market street, Chicago, for H. F. Lundgren.

F. L. Brand will erect after plans by architect

C. M. Palmer a $10,000 store and flat building

at 1223 and 1225 Wabash avenue, Chicago.

Eckert & Swan are preparing to build a large

warehouse 140x90 feet, on Market, near Ran-
dolph street. It will cost $150,000.

N. R. Wakefield will build a three-story and
attic house on West Monroe street, Chicago, near

Hamilton avenue. It will be of pressed brick

and brown-stone trimmings, to cost $18,000.

O. J. Pierce is the architect.

Conrad Seipp is to have a $150,000 residence

on Drexel boulevard, near Forty-sixth street,

Chicago. The structure will be 75 x 90 feet, three

stories high.

Clarence Hoover of Seventh street and Euclid

avenue; Kansas City, Mo. will erect a $7,000 re-

sidence. Electric bells will be put in.

A new opera house is in prospect at Helena,

Ark.

The Electric Light company of Owensboro,Ky.,

are in want of a duplex boiler feed pump.

Miscellaneous.

C. A. Faure, the inventor of the secondary

battery which bears his name, claims to be the

originator of the Cowles aluminium process. He
says that he sold to the Cowles brothers a pat-

ent in 1S82, but that the process in question was
patented by him in November 1S83, and that

during the past year he has been operating

quietly in England preparatory to placing his

process before the public.

In a paper read at the meeting of the British

association at Manchester in September last, the

Hon. R. Abercromby maintained that the circu-

lation of the air in thunderstorms is around a

long horizontal axis instead of a short vertical

one as in cyclones and tornadoes. Perhaps we
may infer from this, that the rolling movement
seen on the edge of the advancing thunder cloud

is an effect of this horizontal rotation.

Tests, recently made in the British navy,

demonstrate the possibility of signaling by flash-

ing the Morse signals from a powerful electric

light on the clouds. Signals flashed in this way
from the ship Espoir, were read on the ship

Orion in the harbor of Singapore, 60 knots dis-

tant, but the reply was not received by the

Espoir, so that the experiment was only par-

tially successful. The success of the system
depends largely on the state of the atmosphere
and position of the clouds.

The Boston Club's Greeting.

The following self-explanatory telegram from
the Boston Electric club was received too late to

be read at the last meeting of the Chicago club:

To the President and Members of the Chicago Electric

club :

Knowing that this evening your club meets in its new
rooms we send you cordial greeting and unbounded wishes
f r prosperity. We are about listen to a lecture from Pro-
fessor Dolbear and wish you also could enjoy the intellec-

tual symposium.
Frank Ridlon, Frest.

A. V Garratt, Secy.

Personal Paragraphs.

F. D. Helmer, local manager of the Vacuum
Oil company, and family are in Rochester, N. Y.,

visiting relatives.

Robert Cartwright, representing the Wood-
bury Engine company of Rochester, N. Y., was in

the city the early part of the week.

Business Mention.

The Railway Telegraph Supply company,

M. A. Knapp, manager, Chicago, is turning out

some very handsome magneto boxes for the

Cushman company. The boxes show a rare

and beautiful combination of natural cherry

and Mexican mahogany, making a charming

contrast and producing an artistic effect.

The Van Depoele Electric Mfg. Co., of

Chicago, are working upon five 80 horse power
generators and four 100 horse power generators,

to say nothing of orders that are awaiting ship-

ment, orders that have been received and not

put into the shop, and all their other work. A
250 horse power generator was one of the striking

sights of their shops to the visitor who was
admitted to the ground floor last week. For
large work the Van Depoele shops are noted,

and the visitor who secures the opportunity to

see it in construction, can not but marvel at

the magnitude of the machines turned out here

as compared with what may be seen in the

shops of other electrical concerns.

E. Major, chief engineer of the Powers hotel,

Rochester, N. Y., writes as follows regarding

the new high spied engine of the Woodbury
Engine Co. of ti.e same city : "We have one

of the new Woodbury automatic high speed
engines in this house running one of our Edison
dynamos. The engine is 10" x 14", speeded

at 280 revolutions per minute, and was put in

to take the place of an eastern automatic engine

with the same diameter of cylinder. It is

greatly admired by all who see it in operation

for its smooth and noiseless running. I can

only say in regard to its regulation that it is

simply perfect, in spite of the fluctuations of

load and steam pressure. It is impossible here

to keep boiler pressure uniform, and we have
from 50 to 70 pounds, but the speed of engine

remains constant at all times. It was on this

point that our former engine failed to give sat-

isfaction, but the Woodbury gives us no trouble

and is the engine for me."

The Thomson-Houston Electric Light Co.,

of Buffalo, have contracted with the Callender

Insulating & Waterproofing Co. for between
twenty-five and thirty miles of their Trinidad
line wire, to be used for all of the overhead
circuits they are now putting up. Another com-
pany who have adopted this wire is the Colum-
bus, Ohio, Electric Light & Power Co. This
would seem to be of interest as indicating the

beginning of the condemnation of Under-
writers wire, and the substitution of something
better in its place.

The Waterhouse system in operation at the

electric lighting station of the Schuyler Electric

Light company, at Newark N. J., and doing
commercial lighting in the city, is driven by Ball

engines, I2"xi2", making 270 revolutions, with

85 pounds of steam at boiler and about So pounds
at engine, cutting off at one quarter stroke,

with a mean effective pressure of 40 pounds in cyl-

inder, giving 74 indicated horse power. One of

these engines is driving several Waterhouse dyna-
mos operating circuits of 112 lamps, producing a

current of 9^ amperes and 45 volts. The other
engine is driving a second set of dynamos operat-

ing circuits having a total of 115 lamps, of the

same current strength and voltage. This is equal
to .67 of an indicated horse power to each lamp,
inclusive of street circuit, a very remarkable
showing for economy. At the Harlem sta-

tion, in New York, they have 121 com-
mercial lights, of 8J4 to 9 amperes— con-
suming Yi of a horse power each. When a
system can produce these results, and the white,

steady brilliant light for which the Whitehouse
system is renowned, the company representing it

is to be congratulated. They are also claiming to

obtain such a high efficiency for their dynamos
thatthey do not hesitate to guarantee twelve 16

candle power incandescent lamps to the horse

power at the pulley of the dynamo.

Electrical Patents.

Issued December ij, iSSy.

374,580. Revolving Electric Hammer Tool. William
G. A. Bonwill, Philadelphia. Pa.

»374.58i- Electric Temperature-Indicator. Teflery C.
Boyle, Brooklyn, N. Y.

374,621. Electric Motor or Dynamo Electric IVIachine.

-F. Jarvis- Patten, Fort Sidney, Neb,

The invention relates to the field-magnet poles,

armature-corarautatios and connections. The fourth

claim is: " In a dynamo electric machine or motor,

a tri-poler or three coil armature placed between
terminal field-magnet pole pieces that extend over

unsymmetrical arcs of the armature circumference."

37-4.. 631. Galvanic Battery. James Serson, Boston,

Mass.

374,640. Electric Fuse. Karl J. Sundstrom, Dover,

N. J.

374,652 Circuit-Breaker. Charles B. Bosworth, Everett,

Mass.

374,669. Galvanic Battery. Catherine R. Freeman,
Hartford, Conn., (Administratrix of Joseph Freeman,
deceased'.

374673. Automatic Circuit-Closer for Secondary Batter-

ies. William W. Griscom, Haversford Collep^-e, Pa.

374 711. Armature. Henry IJ. Slater, Detroit, Mich.

374,72s. Dynamo Armature. Edward N. Bliss, New-
ark, N. J.

374i733- Railway Switch. Stanley C. C. Currie, Phila-

delphia, Pa.

374. 73S. Conduit for Electric Condnctors. Edward E.
Greene, New York, N. Y.

374,747. Electro-Medical Apparatus. John S. Muir,
Hanford, Cal.

374,778. Electric Generator and Motor. Albert F.

Congdon, Philadelphia Pa.

374,792. Conduit for Electrical Conductors. George
D. Holt, Minneapolis, Minn.
The conduits are arranged one within another, and

are progressively smaller in cross-section. Openings
are provided at the top for affording access to any
conduit.

374.842. Safety Strip for Electric Circuits. Philip

Lange, Pittsburg, Pa., and Oliver B. Shallenberger,

Rochester.

374.843. Electric Coupling Device. Philip Lange,
Pittsburg, Pa.

374,850. Method of Testing Electric Lamp Globes.
Charles F. Reinmann, Pittsburg. Pa,
The lamp globes, previous to their exhaustion, are

placed under water after they are affixed to their sup-
porting forks. Air under pressure is then forced in,

and any leak or imperfect joint is indicated by bubbles
rising on the surface of the water.

-374. S5S. Dynamo Electric Machine. George Westing-
house, Jr.. and Henry M. Byllesby, Pittsburg, Pa.,

Oliver B. Shallenberger, Rochester, Pa., Albert
Schmid, Allegheny, Pa., and Bernard Hartley, Pitts-

burg. Pa.

The invention relates more especially to the con-
struction of the armature. There are fourteen claims,

the ninth being :
" An armature for electric machines,

composed of tliin sheets of soft iron and thin sheets of

paper or other electrically-insulating material pasted
against one face of each sheet of metal."

374,860, (i), 374. S61, (2). Apparatus for Measuring
Electric Currents. Hermann Aron, Berlin, Ger-
many.
These inventions are based upon the influence of the

electric current upon the motion of clock work.
Case (1) is secured by ten claims and case (2) by eight

clainis.

374,862. Electric Battery. John A. Barrett, Brooklyn,
N. Y.

374,563. Galvanic Battery, John A. Barrett, New York,

N. Y.

374.871. Electric Motor, William Hochhausen, New York,
N. Y.
The invention consists in the combination with the

electric motor, of an automatic variable resistance,

arranged in a bianch of the main circuit and respond-

ing to changes in the speed of the motor, so that

with an increase of speed the amount of resistance

in the branch will be varied to cause less current to

flow, which, on the other hand, if the speed be de-

creased the resistance will effect a division of current

such as to cause more current to flow into the motor.

374.872. -Apparatus for Reversing and Controlling Eleclric

Motors and Other Translating Devices, William Hoch-
hausen. Brooklyn, N. Y.

There are five claims the first being as follows: "The
combination, with an electric motor and two artificial

resistances connected in series, of means for complet-

ing a branch circuit around either resistance at pleas-

ure, and a portion of branch circuit common to both

containing an electric motor or other translating de-

vice,

374,883. Electro-MecHanical Movement, Henry Van Ploe-

venbergh, New York. N. Y.

374,907. Multiple Switch Board Test Circuit, Charles E.

Scribner. Chicago. 111.

Instead of connecting the test wire with the line out

on inserting a plug in a spring-jack, switch the cut-off

portion of the line is connected with the test wire. The
test is thus made through the cut-off portion of the

line to the central office ground.

374,910. Regulation of Electro Motors, William Stanley,

Jr., Englewood, N. J.

The invention is designed to prevent variation of

speed under increase or diminution of load. A shunt

of fine wire across the terminals of the motor is wound
around the full magnet cores. In this shunt is includ-

ed resistance and an electro-magnet for controlling the

amount of said resistance in this shunt. The third

claim is as follows:—" In an electric motor, the com-
bination of a main or energizing circuit, a regulating

magnet in said circuit, a shunt circuit to the motor,

including a demagnetizing field-coil, a variable resist-

ance, and an automatic switch mechanism operated by
the regulating magnet to vary the amount of resist-

ance in the demagnetizing coii inversely as the counter-

electromotive force and speed of the motor, to the end

of maintaining a constant determined speed thereof

substantially as set forth."
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Manufacturers and Importers of and Dealers in

Telegraphy District Telef/raph, Telephone^ Fire Alarm, Burglar Alarm, General Electrical Supplies,
and Haihvag and Steamshi}) Supplies,

Sols Agents United States for APPIiSGATE^S ELEQTRia FLOOR MATTIHg.

171 Eandolpli Street,
Factories : AWSONIA, CONN.

G-FWd^GO, fE^E^.

11-23 South Jefferson Street,

CHICAGO.
MINNEAPOLIS. NEW YORK.

BURR & D0D3E, 125 No. 5th St, Phila.

SHAFTING,
PULLEYS,

PEDESTALS. Ete.

FRICTION CLUTCHES
ESPECIALLY SUITED FOE ELECTRIC

LIGHTIXG.

Send for Price List.

WATERHOUSE SYSTEM
ARC AND INXANDESCEiNT ELECTRIC LIGHTING.

INSTANTANEOUS AUTOMATIC CURRENT REGULATION.

A 2000. c. p. arc light produced with less than two-thirds of a Horse Power, or twelve
16. c. p. incandescent lamps to one H. P.

THE WATERHOUSE ELECTRIC & MANFC. CO.
HARTFORD, CONN., and 154 LaSalle Street. Otflce 16. CHICAGO, ILL.

Both Ailvertiser and Publisher by mentlon-

Inp the WESTERN ELECTRItlAN when
writi.ig to adver.isers.

SEBASTIAN MAY & CO.'S

IMPROVED $60
Screw-Cutting Lathe.
Designed especially for electri-

cians and others requiring a liulie

for accurate work. Catalogue of
Lathes, Drill Presses, Tools, etc.

mailed on application.

184 W. Second St.. Cincinnati, 0.

Giitta Percha Insulation.

Our Balata Insulated Flexible Cords

ARE SUPERIOR TO ALL OTHERS.

SEND FOB SAMPLES.

I.

Standard Electrical Test Instruments.
AVRTON & PERRY'S NEW SPRING AMMETERS AND

VOLTMETERS.

Edelman, Hartmann & Co.'s Galvanometers, Bridges and

Rheostats by all the prominent makers.

Call and Examine.

JAMES W. QUEEN & CO.

924 Chestnut Street, PHILADELPHIA.

EeE($XI^I(?l/^|\|'S POQI^EJ JOOI^,
Made of the Best Tool Steel, Nickel Plated and of the Finest Workmanship.

|

i|i|i !ii ii i |irii i

ii
|i |yH^|-!l'i'!'i

'

ti"'H'?'i''l'''"1'''"'T''-'^^^^

Comprises accurate Wire Gauge, either Btrmingtiam or Edlaon Standards, French JItlllmeter and English

Inch comparative Scales, Screw Driver. Wire Cleaner or Pencil Sharpener, and Standard Wrenches, I N A
NEAT CASE FOR THE VtST POCKET. PRICE $3.

CENTRAL ELECTRIC COMPANY,
38 and 4-0 LaSaMe Street, _ _ _ CHICAGO.

Sawyer -Man Electric Co.
LICENSED BY AND SUCOEEDINQ TO THE COMMEBCIAL BUSINESS OP THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATENTS.

GENERAL OFFICES:

MUTUAL LIFE BLDg,

32 NASSAU ST.,

NE:W YORK,

Plans and Estimates Fumlahed
for all kinds of Incandes-

cent Lighting.

Philadelphia Office:

No, 308 WALNUT ST

BOSTON OFFICE:

No. 33 FEDERAL ST,

Eetimatea rumlahed for the
Thomson-Houston Syfltem

of Arc Lighting.

The DYNAMO of this Company Is AUTOMATIC In Its regulation, and will maintain a UNIFORM

LIGHT, with ALL or ANT POETION of the lights In Circuit. Our LAMP will NOT BLACKEN and

will MAINTAIN Its CANDLE POWER during Its Guaranteed Life.

CHAS. A. CHEEVER, Pres. WILL,ARD L,. CANDEE, Treas.

The Okonite Company,

sLON#

Manufacturers or

gleetpie Ifi^l2l:, ^©lepl^one and ^ele^papl^

WIRES AND CABLES
FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
We particularly desire that a trial should be given our wire by all pardes contemplating Underground,

Aerial or Submarine sen'ice as we are convinced that It Is the safest wire for the purposes tnown. and we

can without hesitation, refer to parties who are now using it. We are also manufacturers of the celebrated

OKONITE T.iVPE, the Jest Insulated Compound for making Joints In the market. Estimates and

quotations famished upon application.

Chicago Branch. 38 & 40 LA SALLE STREET Chicago, IIL

Minnesota Branch, MINNEAPOLIS ELECTRIC CO., Minneapolis, Minn.
' Nebraska Branch, MIDLAND ELECTRIC CO., Omaha, Neb.
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paraday Qarbon (]ompany,

CAPACITY, 1,000,000 CARBONS MONTHLY.

PITTSBURGH, PA.

The Electrical Construction Co.,

G. A. HARTER, Manager.

EXPERIMENTAL WORK UNDERTAKEN
,

MODELS- MADE, Etc., Etc.

ifi m&MUQmwm ^TummT^ Chicago.

I

FRANKLIN S. CARTER. CHAS. M. W.LKINS. E. WARD WILKINS.

Partrick & Carter,
ESTABLISHED

1867.

for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, Etc.

1 £3kQ No. I 14 South Second Street, Philadelphia, Pa.

l_j I \5W UX XwCLX k^ lA IlI UXX\^K>J BOLE PKOPEIIITORS OF THE^*^ ^^^^ -^'www^ rw ^>.js#'js#'^^-wi^
PAJEHT NEEDLE, ANNUNCIATORS AND BUDGLAR ALARMS,

Electric Bell Hangere' Supplies, Electro-Platers' Supplies, Electro-Medical Machines, Experimental Apparatns, Electrical Kovelties. etc., etc. Send for CataloguedBatteries, Electric Bells, Pusli Buttons, "Wire, etc.

and eet prices before purchasing.

NOTICE!

We Make and

SELL

Teleplionos
,

For Long or

Sliort Lines.

Instruments

Unexcelled

AND

SOLD
Outright.

ADDRESS

American

CUSHMAN

TELEPHONE

COMPANY,

Eoom 12, 242

S. Water St.,

CHICAGO, LL.
^"'-^M^jliyiij*^**^'

Eugene F. Phillips,
President.

AV. H. Sa^stek.
Sec'y and Eieetrlcian-

mm Eleclrical fforls

PROVIDENCE, R. I.

Manufacturers of Patent Finished

Insulated Electric Wires,

Telephone and Incandescent Cords,

Electric Light Wire.

Magnet Wire, Patent Rubber-Covered
Wire, Lead-Encased Wire, Flex-

ible Cordage, Office and
Aiinunciator Wire.

Underground and Aerial Cables.

NEW YORK OFFICE: 18 Cortlandt St.

P. G. ACKERMAN. Agenl.

The Globe Electric Company,
Manu/acturet

Qlectrlcal Clf

s, l7Hjiorters and Dealers in

^tusipparaTus ^ ^upplies.

AGENTS FOR EUROPEAN ELECTRICAL SPECIALTIES-

46 South Water Street, Cleveland, Ohio.

Complete Domestic Combination Outfi's.

These sets require no tectinlcal knowledge to connect; they are

all contained In black, highly finished hard ruliber cases, mounted la

nickel platL' and ready for use. The bell domes are ai! Z\ inches, the

coils are wound with silk covered wire and the contacts are of

platinized sliver.

Three Way Annunciator and Bell Set $16 00

Invalid's Portable Call Beil Set - 1 00

Burglar Alarm Set _._ - "- 7 50

Fire Aliirm Outfit - $7 00 to S 00

Portable Electric Testing Set (see cut) 10 00

Family Electro Medical Set 12 00

Telegraph Set for Short Lines and Learners 6 50

High and Low Temperature Alarm 13 ilO

Single Stroke or Trembling Bell Set 6 00

Switchboards. Switches, Annunciators, Bells, Wires, Push But

tons, Alarm Contacts, etc. _

i

The Rice Automatic Engine.

'?.£".2e'§aS_bgs£t;'S2
fc, m a S
iJ - M "

„ > bo S< tn

« w s .|
^ g -C p. .o

ID
! fM gS. W

THE JOHN T. NOYE MFG. CO., BUFFALO, N. Y.

MA5MFACTU1!EBS OF 'f
[j

Insulated Wires, Flexible Cords jnd_ Gables for Telephone, Telegraph ^^

JAMES F. KELLY, General Sales Agent, !9 Dey Street, New York.

PRICE $3.25.

B. LYMAN,
Electrical Supplies,

C'eveland,

Ohio.

Electric Light Repairing, General Machine Job-Work, Pattern Making, Etc., Etc.

ElECTRICAt AND MECHANICAL ENGINEER, g.\'.JS^FlgTURER.
Office and Works: 76 MARKET ST., CHICAGO.

GEO. H. BLISS,
ELECTRICAL EXPERT.

DEALER IN

Electrical Securities.

EXPLOITER OF

Electrical Inventions.

Rooms 70, 71 and 72 Temple Court,

225 DEARBORN STREET, CHICAGO, ILL.

Bug.f Du5t Proof

BELLS.

lii^ Hazjzer & Mei,

^U^CTRICAU
Manufacturers,

32 &, 34 Frankfort St,,

NEW YORK.
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J B. YOUNG,
PRESIDENT AND TREAS.

B. K. JAMISON,
VICE-PRESIDENT.

S©lar Cart@a & Mfe, C@
WELL SELECTED

AND GOOD
N O. 6 9

Sclimidt & Friday

Building.

PITTSBURGH,

PENN.

MADE FROM NATURAL GAS. PROCESS PATENTED.
Western Office, Room 45, 1 87 La Salle Street, Chicago.

SPECIAL DISCOUNTS ON LARGE ORDERS.

Telegraph, Telephone and Electric [ight Supplies.

ANNUNCIATORS, BURGLAR ALARMS, ELECTRIC BELLS,

BATTERIES AND BATTERY SUPPLIES.

Repair Work done and Special Manufacturing attended to.

Skilled Workmen in all Departments.

J^'ALL APPARATUS WARRANTED AND SATISFACTION GUARANTEED.

MAGNETO BELLS, ETC., ETC.

No. 211 and 213 Randolph Street, CHICAGO.

COBBKSPONDKNOB Soi.ICTTKD.

United States Glectric Fire Alarm (/^o.

%=

'
Tlli j ^tL-? FEt?

'

[^[PU ft
iCUia'f'p^

"^ [^'^S

J^.

EVART, MICHIGAN.

PEOPBIETOKS OF THE

Cliase Police and Fire Alarm Tolegrapl

SYSTEMS,

The most Efficient, Durable and Re-

liable now in use, and giving

entire satisfaction in dif-

ferent cities and

villages in the United States.

SEND FOR CATALOGUE.

J. J. DICKEY, President. ISRAEL LOVETT, FLEMON DR.4KE, Vice President.

H. J. WELLS, Sec'y and Gen'I Man. Sup't and Electrician L. H. KORTY, Treasurer.

MIBLAMB 1L1€TMIC C0«,
OMAHA, NEBRASKA.

DEALERS IN

1L/1C;TEI€AL iUPPUlB

Hotel and House AnnuDciaiors, Burglar Almins, Fire Alarms. Eiectiic Gas Lighting, Speaking Tabes.
Elevator AnnuDctatois, Batteries. Push Buttons, Electric Pens, Telegraph Learner's Instruments, Medical

Batteries, Linemen's Tools, Bell Hangers' Supplies, RaUway Velocipedes, Cars, Etc.

Webtekn Agents,—the OKONITE CO.. and the Return Call System of Hotel Annunciators. K!re
Alarms for Cities and Towns. We own the Franchises of the Western States and Territories for the

IMPROVED McCULLOH

^TIjaE^IC^N ^ DI^iFB^IOT -f TEIiEGl^^PK 4- gY3TE]a,*<-

and are prepared to give franchises and construct plants on reasonable terms.

B^"E8timatcs furnished and contracts made for any and all kinds of Electrical Work In any part of the

West. Correspondence sol-cited. Illustrated Caialogue and Price List on Application.

George P. Barton,

X^wj Offi(:e^

Rooms 68 and 69 TEMPLE COURT,

225 DEARBORN STREET, CHICAGO.

Patent and Trade-mark Cases.

Ittmc

is tanned

liiii
Send for Our Valuable BookforEngineers and Belt Users. Free."*

Agents in all Cities. Send for Trial Belt.

Our Belts are the strongest, most even and perfect Electric Belts made.

ST. IjOXTIS, 3VIO.

riie Card Electric Motors.

THE CARD ELECTRIC MOTORS,
or running sewing machine?,, dental lathes, etc , by
re or by incande.scent light currents, aUo for photo-

;raphic retouching and other light power uses by
irim^ry batiery. These motors have the Card Re-
novable Commutator, in which all the sections can
le taken out and repl-iced without disturbing a wire.

Vn excellent apparatus for schools and colleges. II-

ustrated catalogue sent free on demand.

&E0, F, CARD MANF&. GO.,
^lention Western Electrician/ Cincinnati, OhiO-

^claitcH
The Standard Open-Circuit Batteries of tlie World.

60NDA and DISQUE,

The Only Genuine Leclanche' Batteries

Are those which bear this

LABEL and the Trade-Mark, GONE*A.

DO NOT BE ISIPOSED lJPO-\ BY IMITATIONS.

If dealers have not the Genuine Battery,
send direct to us for Price-List.

THE LECLANCHE BATTERY CO., ^
v;ONDA (FORMERLY PRISM) CELL, COMPLETE. 149 West Eighteenth Street, New York,

GENTjINE DISQUE CELL, COMPLETE.

Tlie Porous Cell also bears Label-

i
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D. A. DASGLER. Pres. J. B. CItOUSE, Vice-Prea. W. H. BOULTOS. Supt. H. A. TEEMAIKE. Assl. Suft. C. E. FEENCH, Sec. W. G. SmiB, Treas.

The Standard Carbon Company,
Successors to THE BOULTON, CLEVELAND &. CRYSTAL CARBON COMPANIES,

AND MANTIFACTUEEES OF THE ABOVE

#^===QeIebra(:ed Bra9d5 of Qarbop poi9t5 a^d Battery /T)aterial.==#

CAPACITY, 100,000 DAILY.

This is not a combination, but a consolidation of the best skill and talentjn the ! carbon business, for the purpose of producing the best possible carbon at the lowest

practical price.

We have the largest capacity, the best skill, and make the best carbon in the world, and manufacture carbons for every system of arc lighting in the world. Prices and
discounts furnished on application.

STANDARD CARBON COMPANY, Cleveland, Ohio, U S. A.

Grii-jes AJNrxi-iMACrjNf£:xic smielid for 'wr.a.xciiES.
Office of "Van Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Anti-Magnetic Shield & Watch Case Co.
Qeriilemen : — Tour Anti-Magnetic ~

Shield for watches cannot be over-esli- ^^^
mated. It is now very near eight months _ ^=^
that I have worn my watch, and to-day -

~^Lz:
it is (without correcting timei about one
minute slow. Considering the fact that

I am every day near dynamo electric

machines in our regular business, the

test could not be harder. I could never
"^

have believed it before that protection

was so complete. In this age of elec-

tricity, not only electricians, but every-

one who needs the correct time, should
have the Anti-Magnetic Shield. A good
deal of practical utility, as well as pleas-

ure, can be derived from a good time-

keeper. At present, I look upon a watch
without a shield as a thing incomplete,
and so it is. Very Respectfully,

CHAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M. Co.

Sure protection from all Electrical and Magnetic disturbances.

Send for descriptive circular.

" * * * I have no hesitation in saying
that I believe the shield would perfectly

protect the watch against any magnetic
influence to which it is likely to be ex-

posed by being worn in the vicinity of a
dynamo machine.

The plan you have adopted of plac-

ing the watch movement inside a closed
box of this magnetic material, is based
on true scientific principles, and is the

only plan I know that could succeed.
WM. A. ANTHONY,

Prof. Phs. Dept., Cornell University.

The application of Anti-Magnetic
Shields to pocket time-pieces promises to

be of very great importance to borologists
and watchmakers ; it will render opera-
tive and fine adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on account of

their susceptibility to the all-pervading
magnetic influence.

AMERICAN WATCH CO.,
Waltham, Mass.

GILES BROS. & CO., 103 State Street, CHICAGO.

The Baxter Electric Motor.
This Motor is now ready to be placed npon tlie Market.

Manufactured for both

f\rQ a^d I9ea9d(^s(^ei>t ^irquits,

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE.

CORRESPONDENCE SOLICTED,
Address :

)

] 1 SOUTH STREET, BALTIMORE, MD.

Factory A, Constitution and Monument Sts. Factory B, Bureu and Monument Sts.

TY)e U/oodbury

AUTOMATIC

Cut-Off High Speed

ei|cii]e.

-MASTjrACTURED BY-

^OODBUI^Y eNGINB

Company.

ALSO BUILDERS OF

piaip 5lide Malm
AND

Doulile Valve Meto Speei

AUTOMATIC

- Qut-Off E^9(Ji9<?8

AND

TUBULAR BOILERS.

Address the Mannfactorers at

-^ ^»^j3j^-^
'' 652 Mill Street, BOCHESTER, H. 1.

d
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te f^n epoele Eleetpje l%nu^adui^\n^ 60.
OF CHICAGO, ILL., U.S.A.

Owners of the Patents and Inventions
of CHAS. J. VAN DEPOELE

I^ailu/ay

/Apparatus,
Electric Arc Light Dynamos and
Lamps.

Constant Speed Stationary Electric

Motors, Etc.

Our Arc Electric Light unequalled.

The only perfect Double Lamp.
Thousands m use. Guaranteed
equal to any in every respect.

VAN DEPOELE

I^ailu;ay5
ARK IN OPERATION AT

Appleton, Wis., Scranton, Pa.,

Montgomery, Ala., Detroit and
Port Huron, Mich., Windsor, Ont.,

Binghamton, N. Y., and Lima, O.,

and are being constructed at An-
sonia, Ct., Brooklyn, N. Y., and St.

Catharines, Ont., Omaha, Neb., and
: Dayton, Ohio.

Are in use everywhere and are daily

Electric Light Catalogue.

Estimates and Catalogues sent on
Application.

growing in Popularity. Write for Illustrated

-ADDRESS-

VAN DEPOELE ELECTRIC MANUFACTURING CO.
15,17, 19 & 21 NORTH CLINTON STREET,

NEW YORK OFFICE: Rooms 220, 221 & 222, No. 45 BUOADWAY. CHICAGO ILL. USA
GEO D. ALLEN, Genl Mgr., WM. HOCHHAUSEN, Supt and Electrician

Excelsior * Electric • Company,
9 Dey Street, New York. Factory, 204 to 216 Willoughby Street, Brooklyn, N. Y.

Excelsior Electric [ight

TO THE FRONT

By reason of its new Automatic Regulator tbat does not depend

on merely shifting the brushes, but cuts out a portion of the field

magnets as each light is turned off, saving the power in proportion

to number of lights burning down to one light.

Dynamo is the simplest of all makes and requires no attention

except to keep it clean. The lamps are ornamental, can be used in

connection with any system from seven to fifteen amperes without

change of magnets.

The first and only system where Incandescent lights are success-

fully running off Arc Light Circuits.

Twenty five dollars will repair our dynamo in places that cost

seven hundred dollars on other systems.

Our system is original, and not copied after foreign obsolete

patterns.

Our prices are reasonable.

The only system that has local companies paying 40 per cent,

and above on its capital stock.

We take the contract wherever we bid.

Address

F* W. HORHE, Western Manager^

iiXCELSIOR IfLECTRIC iO.,

t85 Dearborn Street, Rooms 13 and 14. OmC.A.00, IIL.Ij.
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-DIRECTORS:-
H. G. OLDS. JOHN H. BASS. P. A. RANDALL.

M.W.SIMONS. R. T. McDONALD.

Fort IXTayzie "Jenney" Electric Li^lit Co.,
SOLE OWNERS AND MANUFACTURERS OF THE

PHILADELPHIA

J. A. Jen'ney Dynamo-Electric Machines,
AND THE PERFECTLY AUTOMATIC AND SELF-REGULATING

* JElSriSrEY JLRC LIGHT. *
The JENNEY DYNAMO has no equal for SIMPLICITY, COMPACTNESS and DURABILITY.

The same has been said and admitted to be true of the Jenney Lamp. Recommended for the award of the

At the Great Southern Exposition at Louisville, 1883, for Best Arc System. Awarded First Medals
for Best Arc Lamp, Best Arc Dynamo, Best Arc System.

This system HAS NO EQUAL for SIMPLICITY, DURABILITY and STRENGTH OF LIGHT.
W^e have the Only Perfect W^orking Headlight for Steamboats, with Focusing Reflector. Full in-

formation furnished on application.

MAIN OFFICE AND WORKS : Broadway and P. Ft. W. & C. Ry., Ft. Wayne, Ind., U. S. A.
OFFICE : 26 North Seventh St., G. A. WILBUR, Manager. CHICAGO OFFICE : 115-117 Monroe St., W. J. BUCKLEY, Manager.

T
OF

CJX^ES^VESXj-A.ISriD, OHIO.
MANUFACTURERS OF

—AN D

Ineandeseenee

Lighting

Apparatus.

ElectriD HJotops!
GAEBONS FOR ARC LAMPS, Etc., Etc.

jicagfo agent, Omaha agent,
ALEXANDER KEMPT, E. G. TUPPER,

130 Washington St. 1509 Farnham St

a

G.&G. "Electric Motor

1-2 H. P. Motor for Incandescent Circuit.

Efficient Electric Motors
WOUND FOR ANY CIRCUIT,

AUTOMATIC OR HAND REGULATION.

90 South SthAuenue, New York City.
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STANBAED UPERGROUND CABLE CO.,
General OlSces, tTo. 708 F£HtT. AVS., FITTSBUB9H, FA,

Bnncb Offices

Nev Tork, Telephone BuUdlsg, Cortludt Ctreet,

3. L. Wile/ Manager.
Chicago, 135 East Uadison Street, F. Z. Segec-

hardt, Manager.

MAi"DF.VCTUREES OF

The WARINe ANTHNDUCTION AND BDNCHED CABLES
AND ACHESON COMPOUND CABLE.

For Telegraph, Telephone, Electric Light and Power; Underground, Submarine
and Aeiial.

LIGHT LEADED CABLES FOR HOUSE USE.
Insulated Line Wire, Underwriters', Magnet, Annunciator and Office Wire,

Five Years of Uniform Success Enable us to Guarantee our Cables.

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

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

Electric Light and Power.

Telegraph and Telephone,

Railway and all other

Branches of Signaling.

Aerial Use,

All Sizes Subterranean Use,

Lead incased Wires. ^"T^:^^,^,

CLARK B. HOTCHKISS, Gen'l Mgr.,

Concealed Wiring in all Locations.

16 Dey St., NEW rORK.

Ci|LLEraDEl^ '" w
LATING and

WATERPROOFING COipAHI^,
4g S^aadwa^t S^e'W 'S'ork. X54 £<a@all@ St., O^icsagct,

-MANUFACTURERS OF-

[INSULATED WIRES AND CABLES.
Bitite Wires for Use Underground, in Plaster,

Damp Places, Etc., Etc.©
Tbixidad Wiehs for Line Work In place of Underwriters.

NEW YORK SAFETY STEAM POWER CO.,
Builders of High Grade Self-ConLained

MoDiatlc Ciit-Off Eiipes,
SPECIALLY ADAPTED FOU RUNNING

ELECTRIC LIGHTS
And other duty requiring close

regulation of speed.

\Vebtebn OffIvK and Waberooms:

64 & 66 S. Canal St., Cliicago, III.

WM. A. HAMMETT. Manager.

THE ILICTBIC^L SUPPLY C0.
IT Dev Street, NEW YORK. 171 Randolph Street, CHICAGO.

125 West 6th Street, KANSAS CITY.

FACTORIES: ANSONIA, CONN.

Daktel "W,

Addison H,
Maemott, PreBldens.
NOBDYKB, Ylce-Presldent.

CRABI.BS D« Jbknbt, Electrictan BEATirARi) RoBisoTT, SecTetaiy,
A310S K. HoLLow£LL, TreaBom;

Jenney Electric Company.
OF IIVDIA.IV-A.FOLIS, INDIANA.

Sole Owners of all the Patents and Inventions of Chanes D Jenney {known as the Jenney System) and Sole Owners and Manufacturers of hla

Improved Dynamo, [amp ^
Electric |||otor.

In all desirable features of Arc and Incandescent Lighting
the Jenney System leads. Simple, durable, economical,
steady, brilliant and penetrating. In these cdeeotiala It chal-

lenges comparison

I

Estimates Promptly Furnished for Erecting Electric Lighting

Plants for Cities. Companies or Individuals.

Prices Furnished for the Jenney Arc or Incan-

descent Systems, or for both comeined.

The Jenney Arc-Incandescent Dynamos are self-regulating,

find permit the tarning ou and off of one or all of the Lamps
at will.

This Company gives special attention to furnishing Mills.,

Shops, Factories, etc., with Individual Plants.

ZS- %m FOB flHFIltT JlUlSimiUS m HfSCllBlllt T!E SIST[y. -^
OFFICE AitD W0EK3:

C<»r. Kentucky Ave. aud Morris St.*

INDIANAPOLIS. IND.
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SOLE OWNERS AND MANUFACTURERS OF THE

ONLY PERFECT AUTOMATIC SYSTEM

Eleetrie Are-Lighting

This Company was given the only Gold IN^edal awarded at the International Inventions Exhibition,
at London, August 1 1, 1885, FOR ARC-LIGHTING.

ALSO MANUFACTURERS OF INCANDESCENT DYNAMOS
AND ALTERNATING CURRENT LONG DISTANCE INCANDESCENT LIGHTING.

FOR DIRECT LOW TENSION

These dynamos are automatic in their regulation and will maintain a uniform ight, with all or any portion of the lights in circuit,

maintain its candle power during its guaranteeo life. Every requisite for the most perfect system of

Incandescent Electric Lighting, at prices which insure a profitable investment to the purchaser.

Incandescent Lamps and Appliances for Incandescent Lighting,

Our lamp will not blacken, and will

1

This company also manufacture Electric Motors of all sizes for the transmission
of power. Plans and estimates furnished for all kinds of Arc and

Incandescent Lighting.
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THE THOMSON-HOUSTON ELECTRIC CO.,
-tmr- OFFICES: »»

Eastern, 178 Devonshire St., BOSTON. Western, Pullman Building, CHICAGO, ILL.
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EDISON'S NEW LAMP
irv.

People's Theatre, Minneapolis.
12 16-oandle power lamps guaranteed per commercial horse power.

Minneapolis, Nov. 17, 1887.

Edison United Manufacturing Co.,

65 Fifth Avenue, N. Y.
GENTLEMEN

:

The Electric Light put in my Theatre by your company is far beyond my expectations. Its system of light-

ing is perfect and is all that your representative claims for it.

Your light was chosen after a thorough inquiry into the merits of the different systems and I am more than satisfied

with my choice. I have, beyond a doubt, one of the finest lighted houses in this country. The apparatus for controlling

the light is the most complete I have ever seen. I am getting all of twelve i6-candle power lamps per horse power, if not

nore, and the life of the lamps averages away beyond a thousand hours,

I take great pleasure in recommending your system and you may refer to me at any time.

Yours Truly,

LAMBERT HAYS,
Proprietor People's Theatre.

\t MalM liy LEONARD & IZARD. &1ERAL A&ENT3 EDISON UNITED MF&. CO.. 185 DEARBORN ST., CHICAGO.

U. S. OLD LAMP
[]Sr aRJLITID .OI^HRiL HOUSE, IMIlSriTEJLPOI^IS-

WHAT THE LMANAGER, WHO DON'T GUESS AT IT, SAYS FOR IT.

He says, after having Careful Indications of Engines and Practical Electrical Measurements made, that

548 Edison 16 Candle Lamps^require 54 Indicated Horse Power.

510 U. S. 16 Candle Lamps require 53 indicated Horse Power.

He also says that, after having purchased and used a V. S, plants for Opera Hoiise, they purchased for the

tyndicate Bloch an Edison plant because it was offered at a much less price (nearly one-half) tJian that of the U. S.,

nd because of the Astonishing Guarantee made by the Edison Co. After testing atid ascertaining thefacts,

THE EDISON PLANT WAS REJECTED AND PUT OUT
yud U. S. PLAWT PUT IN ITS PLACID, the satisfactory working of which may be tinderstood from, a perusal of

\ F. Conlelin's autogi^ajjh letter heretofore published in several issues of this Jouinal. Mr. Conklin desires to say

iat any statements of Edison representatives to the effect that the reason of such rejection of Edison plant was
ecause some one or more of the Syndicate Co. were stocJiholdors in the U. S. Co. is without any foundation in fact,

s not one of them has. and never had a dollar's interest in the U. S. Co. beyond the purchase of a FourteenHundred
dght Incandescent Plantfor their Syndicate Block and Opera House.

U. S. 610 LAMPS REQUIRING 33 H. P.= ll^i^per H. P.

EDISON 34:8 LAMPS REQUIRING 54 H.P.=6^SSper,H. P.

COMMENTS ARE UNNECESSARY.

THE UNITED STATES ELECTRIC LIGHTING CO.
';. C. WARREN, M.»..„ 216 LA SaLLE STREET, CHICAGO.
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MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS AND BATTERY MATERIAL.

TI26 pap-k^r^-RiJ^^ell ^inin^ and [T\i^. Qo

Electric

Light
|; "^^Miki ^>'

Adapted to all Systems.

CITY OFFICE,

711PiieSt.

ST. LOUIS,

MO.

The Oetroit Sight Peed [ubricators

Are pronounced the best by more than 20,000 users.
They are especially adapted to

HI6P gPEED ENSINEg E0R ELEC^PRIC W6HTI]S[6

Being SIMPLE in OPERATION and ALWAYS RELIABLE.

A Lubricator sent on 30 daj^s' trial to responsible parties.

" I would not take Jive times tlie cost of my lubTicaior if I could

not get another" is the statement often made by users.

Liberal discount to tlie trade. Send for Circular and Price
List.

DETROIT LUBRICATOR CO.
Office, 1 1 Rowland Street, DETROIT, MICH.

POND ENGINEERING CO.
ENGINEERS AND CONTRACTORS OF

^team and ||ydraulic |||ach!nerg.

Complete Steam Plants for Electrio
iLight and Power.

Western Agents for Armfngton & Sims' Engines, Steel Tubular
Boilers, Jarvis* Patent Furnace, Standard Rocl<ing Bars and ShefMeld
Grate Bars, Lowe Feed Water Heater, Blake Pumps, Korting Injector,
Jenkins' Bros. Valves, Etc. Also, Brick and Pipe Work, and Belting.

SEND FOR LATEST CATALOGUE.

707 and 709 MARKET STREET, ST. LOUIS.
BRANCH, 521 DELAWARE ST., KANSAS CITY.

|1ol/T)^5, Bootip 9 ]{^^/d^\)%

25 PARK PLACE, NEW YORK.
-IIANUFAGTUEERS OF—

Bare and Insulated |l|ire,
Underwriters' Copper Electric Light Line Wire, handsomely finished,

highest conductivity. Copper Magnet Wire, Flexible Silk and
Worsted Cords, for Incandescent Lighting. Lead Covered
Copper Wire, for inside use. Round and Flat Copper

Bars, for station work. Insulated Iron Pressure
Wire. Patented Barbed Copper Lighting

Protector Wire.

-SOLE AGENTS FOR-

The Forest (ity Carbon |||nfg. (o., Cleveland, Qhio^

Western Agency, 185 & 187 Dearborn St., Chicago.

EIDISOU'S OI'IITIOlSr.

Geneva Non-Magnetic Watch Coinpany :

Gentlemen :
—During the past six months I have submitted the watches containing

Faillard's Patent Non-3Iagnetic Compensation Balance and Hair Spring to test in different

fields of magnetism. I find them exempt from magnetic influence, however strong, and prac-

tically no retardation of the balance, nor change in rate occurs, even when in actual contact

with Dynamos or poiverfiil Electro-Magnets.

I have been carrying one of your watches, and going around Dynamos and other Electrical

Appliances, where I have never been able to carry a watch without ruining it, and it has

proved an excellent time-keeper. I consider JPaillard's Balance a most ivonderful and val-

uable invention, riot only for worhers around Dynamos, but wherever accuracy of time is

required.
_

Very truly.

Orange, JSf. J., Dec. 7th, 1887. T. A. EDISON.

For Full Information about the Watches referred to in the above Testimonial, address :

Qei^eua No9-/T\a(59eti(; \JLMtel7 Co.
( Xj1 3VCXme: x>.

)

ITT Sc IT© BrosLd^Kray, U'e^osr Yorls:.
i'l *
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THE MAIHER ELECTRIC COMPANY
MANCHESTER, CONN.

H. G. CHENEY, Pres. ROBERT CHENEY, Vice-Pres. P. H. WOODWARD, Sec. and Treas. N. T. PULSIFER. Gen'l Mang'r
R. H. MATHER, WM. A. ANTHONY, Consulting Electricians.

New York Office, 35 Broadway. Chicago Office, 38 LaSalle St, Boston Office, 143 Federal St. Cincinnati Office. Carlisle Building.

B—iiiiiiiiiiniiiiiiiii riiiMiiiiwiiiiiii«iiiiiiii!i:i[iii.iiiiiiiiiii««iii»iiiiiiiiiii.i!iii IIIIIIIIIIIINIIIMIIIIIIIIIIIIIIIIIIIIIIIIIilllllllllllllllllllllillllllllllllllllllllllllllilllllllllllllllllllllllllB

filllllllBigilJIIIIlllllllllllllllllllJHIIIIIIIIIIIIIIIMIIIIIIIIIIillllll'l!

INSTRUMENTS OF PRECISION.
We make instruments for Electrical Measurements, adjusted to any degree of per-

cision required for any purpose. Resistance boxes are made witli any required series

of resistances, with and without proportional coils for bridge. All resistances are

adjusted to legal ohms by standards tested at the Cavendish Laboratory and certified

by the British Association Committee.

'I
I

IIIIIIHlil iiiiiiiiiiiii

IN RESISTANCE BOXES
Required for physical research, all the coils will be made from one piece of wire,
to insure a uniform temperature coefRcient. Galvanometers are made of high and
low resistance, aperiodic and astatic, or not, as required. Tangent Galvanometers of
any capacity will be made to order. Ammeters, Voltmeters and Resistance Coils will

be calibrated, and constants furnished.

The Mather System for Incandescent Lighting.
The Dynamos of this system are equal to any in efficiency. The

lamps are adapted to a higher potential than those of any other system,

have no superior in life or efficiency, and

DO NOT BLACKEN IN USE.
Our Dynamo is very simple in construction, runs without spark at the

commutators and can be operated by any one accustomed to the care of

engines or machinery. The system has no equal for mills, machine shops,

or other places requiring isolated plants. We shall be pleased to furnish

estimates for complete installations, with or without motive power, and
will send one of our experts to examine the premises, if necessary.

IMOXORS.
We furnish motors from one-half horse power upwards, for constant

potential circuits, perfectly self-regulating without special regulating

mechanism. Motors are also furnished for constant current circuits.

We Fiotiish Lamps of Id Candle Power each, for Potentials from 50 to 110 Volts, for use with any Machine.

CHICAGO OFFICE, 38 LA SALLE STUEET.
5l7e Suel^er (^le(;tri(;al /T\a9ufa(;tdri9^ ^o.,

35 Broadway, New York City.
Sellinff Af/ents of the MATBEM ,EI,ECTB1C COMPANY for the States of Ne%v York, \Xew Jersey and Pennsylvania,
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We have a considerable quantity of KERITE WIRE size No. 13 B.

& S. Gauge, 6-32^^ insulation, which has been in use, but is prac-

tically as good as new.

We will send a sample of this wire and quote a very low price to

any one who inquires..

Western Electric Company
CHICAGO—NEW YORK—ANTWERP—LONDON.

The Eddy Electric Manufacturing Co.

„.„.,..x..... o, fltjt:Qmatie Flcetrie /TAotok """-"""

In all sizes from Yz H. P. upwards. The efficiency of tliese Motors is over 92 per cent. They require no rheostat, are perfect
in regulation, simple in construction, and thoroughly and substantially built. Also manufacturers of

THE MATHER DYNAMO ELECTRIC MACHINE,
FOR ELECTRO-PLATING, ELECTROTYPINC, COPPER REFINING, ETC.

These Machines cannot reverse, use no w^ater, do not spark, and are noiseless. Satisfaction Guaranteed.

The Eddy Electric Manufacturing Co., Hartford, Conn.

^LECTRIC i JylGHTING.
(WOOD'S PATENTS), Owned and Manuraotured by the

^mertcan Electric Manufacturing Company^
I

i18 CORTLANDT STREET, NEW YORK.

Bl

For simplicity of coEStructioE, steadiness and purity of light, perfection of Automatic regulation, economy of power in operation,

freedom from getting out of order, and absolute safety of Armatures from burning,

Xlie iLIi^ERICiLlSr DYITiLlMCO HJLS ISTO EQUAL.
INTENDING PURCHASERS, whether for Isolated Plants or Central Station use, desiring to investigate the merits ot

the AMERICAN SYSTEM, are requested to write to any of our customers.

OUR PATRONS ARE OUR FRIENDS AND SPONSORS.

FOR FURTHER PARTICULARS, ADDRESS

AMEHICAM ElICTBIC HAHUrmCTUBIMG Co.

18 Cortlandt Street, NEW YORK.

\
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The Wallace Electric Cloth Lining.

This lining is for protecting places where val-

uables are stored, as safes, bureaus or ward-

robes, and banks, stores, offices and resiJences,

against burglars who understand the nature of

electric appliances, and also against damage by
fire or water. It is so constructed and applied

that upon the least disturbance an alarm will be

given at a central station.

Fig. I shows the construction, which consists

in copper wires, a, a, a, interwoven in the fabric

at distances of one to two inches, as may be de-

sired. The cloth is pasted on the surface where
protection is required, with the wires all running

in the same direction. Alternate wires are then

soldered together by their projecting ends, left

stripped for this purpose, so as to form a con-

tinuous circuit through the cloth, as shown in

fig. 2. Thin paper is then pasted over the cloth,

and over this is pasted another layer of cloth,

with the wires crossing those of the first layer at

any convenient angle, and the ends of these

wires are soldered together in a similar manner.

The construction is shown in section by Fig. 3;

C representing the first layer of cloth, with the

wire a, a, in the center between the threads,

shown by the dots above and below it; Z) shows
the second layer of cloth, the ends of the wires

connected with wire /, and the intervening alter-

nate ends m' m' with wire g ; and / and q are

connected with battery s and alarm gong /. So
long as the cloth remains dry the two sets of

wires are insulated from each other, but if it

becomes wet, even very slightly, ths insulation is

reduced, electric communication made between
;« m and /// m' , and an alarm given.

In the ordinary construction, the bare wire is

woven into the cloth, but for special uses it

is made highly insulated by a double cotton

wrapping, waxed and paraffined.

The Electrical Protective Supply company, of

Chicago, has been organized to push the sale of

this linina:.

In Defense of the Carbon Suit.

E. I. Garfield, W. H. Boulton and George F.

Porter, the executive committee appointed by rep-

resentatives of the following companies: The
National Carbon Co., the Globe Carbon Co., the

Standard Carbon Co., of Cleveland, the Faraday
Carbon Co., of Pittsburgh, Pa., the Thomson-
Houston Carbon Co., and the Thomson-Houston
Electric Co., of Boston Mass., to defend the suit

brought against the Faraday Carbon company by
the Brush Electric company to restrict them from
manufacturing carbons, have issued a circular

Electric Pumping in Collieries.'

Before electricity is adopted by practical min-
ing engineers, they must be convinced that it can
compete economically with other modes of trans-

mitting energy—modes which are well known
and generally applied.

What percentage of indicated steam power
applied to the generating electric machine is

given off ultimately as available energy for me-
chanical work ? How does it compare as to

cost? Under what circumstances would its ap-

plication be economical ? If leading main ques-

tions such as these can be plainly and satisfac-

torily answered, practical men will not be long
in arriving at a favorable opinion and acting

upon it.

The first attempt at pumping mines by elec--

tricity was made four years ago, at Trafalgar
colliery, England, doing the work of about ij^

horse power, and it has continued satisfactorily

up to the present time. In another part of the

same mine 2j^ horse power, 800 yards from the

surface has been in successful operation for the

last eighteen months. These pumps have been
used to, remove accumulations of surface water
from abandoned workings. More recently an-

other pump has been put to deal with the main
influx of water in the deep workings. The

Fig. I. '-jThe Wallace Electric Cloth Lining. ^ Fig. 2. The Wallace Electric Cloth Lining.

being shown at «* a'' a" and B shows the inter-

vening paper. Fig. 2 shows how the connec-

tions are made. At e, upper left hand corner,

the wires of the two layers of cloth are soldered

together so as to form one continuous circuit,

and a resistance, /, introduced; a' a' a' showing

the wires in the under layer, and c c c that in

the upper layer.

At the lower right hand corner is shown a

battery, connected with the circuit in the lining

by the wire g\ a Wallace balance relay being

placed in the connection as shown, and at the

lower left hand corner is shown a ground con-

nection c'. This covers the entire space to be
protected with a net work of wires in continuous

circuit.

The resistances of coil / and of the balance

relay, are carefully adjusted, so as to be exactly

the same to a fraction of an ohm. If a connection

is made between crossing wires, by burglarious

tampering, or by fire or water, the resistance coil

.is thereby cut out, or short circuited, and the ad-

justment between it and the balance relay being

thus disturbed, an alarm is instantly rung at the

central station.

Fig. 4 shows how the lining may be used to

Indicate a leakage of water. Here only a single

thickness is used ; the alternate ends m m are

calling upon users of carbons for financial assist-

ance in the defense.

The circular in part reads: "You can not fail

to recognize the fact that, if the said Brush com-
pany are successful in their suit against the Fara-
day company, it will place the Brush company in

such position as to dictate and control the price

of copper plated carbons, placing them as the
sole producer thereof ; inasmuch as the Brush
company in their recent connection with the car-

bon pool insisted upon a minimum price of $20.00
and $25.00 per 1000 for -^^ and J4xi2 inch car-

bons respectively, it is reasonable to suppose
that if they are successful in this suit, they would
at once advance the price to at least the above
figures, and in addition each electric lighting

company would be liable to suit and damages for

all carbons used by it during the years that have
elapsed, since the granting of the patent on
which said is suit brought. After consultation
with legal talent who fully understand the valid-

ity of such claims, there is every reason to be-

lieve that the matter can be successfully de-
fended."

The Hayniarket theatre, Chicago, was opened
last Saturday evening. It is brilliantly and
thoroughly lighted by a United States plant.

pump and motor are placed about 1,650 yards

from the bottom of the shaft, and the water has

to be forced to a vertical height of 300 feet from
the pit bottom. The pump 4s a double 9-inch

plunger, with vertical stroke, and makes 25 rev-

olutions per minute. The motor—an Elwell-

Parker 12-inch—has a maximum speed of 650
revolutions per minute, and an output of about

13,000 watts. The electric current is conveyed
to it by a copper cable 2,000 yards long, inclosed

in wooden boxes in the pit shaft, and supported

on earthenware insulators along the side of the

underground roads at intervals of about 10

yards. The return cable is an old iron pit rope

of about four inches in circumference stapled to

the road posts. The generator—an Elwell-

Parker 12-inch, also— is placed on the surface

near the shaft. Its maximum speed is about 950
revolutions per minute, and output 17,000 watts.

The steam engine which runs it has a simple

16-inch cylinder with 12-inch stroke, and works
with about 35 pounds steam pressure. It is an old

worn affair, and runs at a serious loss. The
steam is obtained from the colliery boilers near

by. By means of a small battery, with connec-

tions between the engine house and pump, each

1. Abstract of paper read before the South Walts Institute of En-
gineers, Cardiff, by Frank Brain, November 24, 1887,

[I.
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stroke of the pump is registered on a belt in the

engine house. This is also used as a telephone

line for communication between the engineer

and man in charge of the pump. The two

smaller pumps are locked up and require no at-

tendance except an occasional visit, and the

large one requires little more than oiling the ma-
chinery, adjusting the brushes and turning on

the current.

riFiiThe indicated horse power of the steam en-

gine is 29.49, the actual horse power utilized in

for longer distances electricity maintains itself

against all other systems.

Hence, for pumping, hauling, ventilating and

coal cutting, and, we may add, for lighting, the

electric method must take an important place in

future colliery working.

Nicholson & Waterman's New Engine
Lathe.

The lower illustration shows a new en-

gine lathe recently placed on the market by

<i-C

Fig. 3.—The Wallace Electric Cloth Lining.

lifting water is 10.36, showing a loss of 65 per

cent, or an actual utilization of 35 per cent. The
loss is distributed as follows : Engine 22 per

cent., generator 16 per cent., line 11 per cent.,

motor 10 per cent., pump 6 per cent.; total, 65

per cent.; 114 gallons per minute being the

amount of water raised. The total cost of one

week's working, 22 hours per day, at this rate,

to lift the water 300 feet, was found to be ^7
17s; equal to .02 of a penny per horse power,

or 1.8 pence per 1,000 gallons of water raised.

During the past dry autumn the flow of water

has been much below the average, so that the

average pumping has been only about 64 gallons

per minute, hence the proportion of power util-

ized has been only 32 per cent., making the cost

per horse power .03 of a penny, and the cost per

1,000 gallons of water 3 pence.

When pumping is not required, the plant is

utilized for ventilation. A small fan, placed

1,200 yards underground, and passing about
10,000 cubic feet of air per minute, is placed in

a return air-way.

The cost of maintaining the present plant, as

compared with the former method by steam and
tubular boilers underground, shows an economy
of about ;^47o per annum.
The plant commenced working without a sin-

gle .hitch, and has worked continuously since the

end of May last with but one slight accident, or

rather temporary loss of insulation, which was
easily remedied by the substitution of a lead-

covered cable excluding the moisture which
occasioned the loss.

It was feared that interruptions would occur
from damage to the cable by falls on the under-

ground road; but in practice this difficulty has

been found to be illusory, the iron rope being prac-

tically indestructible, while the damage to the

copper cable, should any occur, can be quickly

repaired.

The whole construction is so simple that the

colliery mechanics can easily make any repairs

required, and the services of an electric expert

are not required.

One great advantage is the concentration of

work under the personal supervision of the

managers. With sufficient engine power any
reasonable number of generators can be driven

in one engine house on the surface, delivering

power to various distant places underground.
These dynamos would require but one man to

attend them.

This plant can be put down economically and
with great dispatch; no matter how intricate the

route may be, a motor, one or two thousand
yards distant, can be put to work in as many
hours as it would require weeks to put In pipes

for steam, compressed air or water, and at far

less cost; the outlay for pipes, ditches, protec-

tion, etc., over a devious route, by the latter

method being very great; and breaks are con-
stantly occurring, entailing serious cost and delay
for repairs. With a pump in the mine, and a
steam engine a mile distant at the surface, it is

practicable to have the whole plant in running
order by the electric method in a week.

Comparative cost of different methods of

haulage in mines, published in 1883 by Beringer,

are as follows : Ten effective horse-power hours
transmitted 5,465 yards, cost per effective horse-

power per hour by electricity, 2.64 pence; by
compressed air, 4.66 pence; by cables, 4.69 pence;
by hydraulics, 5.29 pence. Steam power was
used in each instance, and the results of the
examination showed that for distances of about
1,000 yards cable haulage costs least, but

Nicholson & AVaterman, of Providence, R. I.

The tool is designed to do heavy or light work
as occasion requires, and to wear indefinitely.

The lathe is 16 inches by 8 feet long. Inde-

pendent rod and friction feeds are employed.
The steel lead screw has large, long bearings,

and an improved adjustable take up, and is

provided with an open and shut nut, operated

by a lever. The spindles are made of high

grade hammered steel. The head stock spindle

runs in composition boxes and has a iJj- in. hole

through its entire length. The front bearing

is 4?2 inches long by 2^ inches diameter, the

rear bearing being 3j4xiJ^ diameter; both

4^.

^

Fig. 4.

—

The Wallace Electric Cloth Lining.

of these bearings are carefully ground and
scraped to insure the finest possible wearing fit.

The cone has four grades, the largest being 11

inches diameter with i| inches drop and 2|
inches face. This length of bed will turn 4 feet

9 inches in length by 11 inches diameter over
carriage. All sliding surfaces are fitted by
scraping. The foot stock spindle is 13 inches
long, 2 inches diameter and has a bearing its

full length. The carriage is gibbed front and
back, and has long, wide bearings with conven-
ient means of adjustment. It also has a binder
for holding carriage while squaring up. The
apron gearing is simple and accessible and is

provided with power cross feed. Ample backing
and bracing has been obtained by increased
metal at all points of strain. Gears are fur-

• The Elements of Electric Lighting.

By Philip Atkinson, Ph. D.

Number xxiii.

AvRTON & Perry's Ammeter.—This well

known instrument, shown by Fig. 55, depends,
like the instruments described in the preceding
number, on electro-magnetism acting in opposi-

tion to permanent magnetism. A soft iron needle
having a free horizontal movement, is pivoted

between the poles of a powerful horseshoe steel

magnet which in part forms the case, as shown.
A pointer, attached to the needle, indicates the

readings on a scale, graduated in degrees from
0° at the center to 45° at the right and left. The
needle is inclosed in a helix of ten coils of heavy
copper wire, with which are <;onnected with ten

springs, shown near the scale, which press

against a roller, within which connections are so

arranged that by a quarter turn all the coils can
be connected in series, the current passing ten

times round the needle, or connected in parallel,

the current passing round it but once, and the

resistance being reduced to one tenth of the

series resistance. By this arrangement the in-

strument can be used to measure either strong
or weak currents. When no current is passing,

the needle is brought to rest between the poles

by magnetic attraction, the pointer indicating 0°;

when the current passes, the needle, being mag-
netized, is deflected, the pointer moving to the

right or left according to the direction of the

current. For weak currents the series connec-
tion is used, represented by the terminals S P
and S, and for strong currents the parallel con-
nection, represented by S P and P

; a weak cur-

rent being thus made capable of" producing as

great deflection as a strong one.

The instrument is so adjusted that with the

series connection a degree equals one-fifth of an
an ampere, and with the parallel connection, two
amperes. Hence ten degrees deflection with

the series connection shows a current strength of

two amperes, (C=jX 10=^2 amperes), while ten

degrees with the parallel connection shows a cur-

rent strength of twenty amperes (C=2Xio= 2o

amperes).

By means of a plug, shown at the left in front,

a fine wire of one ohm resistance can be intro-

duced into the series connection as a test of

accuracy when adjusting. To maintain con-

stancy in the magnet, when not in use, the poles

are connected by an armature, shown in front

;

this must be removed before using the instru-

ment, and replaced afterwards. A battery is used
in adjusting, or calibrating, as it is termed. The
instrument is absolutely dead beat, and responds
to the smallest variation of current.

Nicholson & Waterman's New Engine Lathe.

nished for cutting all pitches from 2 to 24. By
means of an additional stud, a thread can be
cut of 48 pitch. Every lathe is provided with
the friction counter-shaft shown, the operation
of which is by wrapping contact, securing firm
hold and easy operation.

The lathe will be found a most convenient'
tool for the varied work of the machine shops
of electric light apparatus and motor manu-
facturers.

It is stated that the New York, Lake Erie &
Western railroad has decided to adopt an elec-

tric train signal in place of the bell rope.

Ayrton & Perry's Voltmeter.—This in-

strument is similar in appearance and construc-

tion to the ammeter, but has high resistance

;

the usual resistance in series being 400 ohms,

and in parallel, four ohms ; but higher resist-

ances can also be used in the construction. A
deflection of one degree is made to indicate one

volt and also five volts ; and since the range of

deflection is from 0° to 45° the range of mea-

surement in volts is from one to 225.

Ayrton & Perry's Spring Voltmeters
AND Ammeters.—The unreliability of measur-

ing instruments, constructed with permanent

M,
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magnets and consequently requiring frequent

recalibration, and the demand for instruments

with direct readings to avoid troublesome calcu-

lations, has led to improved methods of con-

struction, of which the spring voltmeters and
ammeters of Ayrton & Perry are a result. Fig.

56 represents the ammeter, the voltmeter being

of similar construcfion. In the center of a ver-

tical coil of low resistance for the ammeter and
high resistance for the voltmeter, is suspended a

Fig. 53.

small brass tube, which terminates below in a

little soft iron armature, and incloses a long spi-

ral spring of phosphor-bronze. This spring is

attached to the tube at the bottom, and attached

above to a milled head, fixed in the glass cover,

so that the tube has a free vertical move-
ment, and also a horizontal movement,
limited by the torsion of the spring. To the top

of the tube is attached a light aluminium
pointer which moves over a scale, graduated in

volts or amperes according to the nature of the

instrument.

When no current is passing, the weight of the

tube and attached armature tends to uncoil the

spring, giving the tube a horizontal movement,
andbringingthe pointer to rest over zero at the left

of the scale; but when the current passes,the arma-
ture is attracted upwards into the coil, and the

torsion of the spring turns the tube and moves

Fig. 57.

the pointer from left to right. And as the up-

ward movement of the armature is in direct pro-

portion to the strength of the current, the instru-

ment can be so calibrated as to give direct read-

ings in volts or amperes.
The tube can be turned by the milled head so

as to bring the pointer to any position required

for adjustment. A reflected image of the pointer

_
in a mirror placed under it,^enables the observer

to determine accurately its position on the scale.

Alittle magnetic needle, shown at the front corner
of the base indicates the direction of the current.

The instrument is inclosed in a case ventilated

above and below, asshown, to prevent the accumu-
lation of heat as the current passesjthrough the

coil, which would expand the spiral spring and
produce inaccuracy. The usual binding posts

connected with the terminals of the coil are

shown at the right and left ; the left post being
marked A to distinguish them in use.

United States Electric Lighting Go's
Ammeter. — This instrument, represented by
Fig. 57, is constructed on the principle of elec-

tro-magnetism opposing gravity. A magnetic
field is produced by two electro-magnets with

laminated soft iron cores, placed as shown, mag-
netically insulated from each other, and wound
with coils of low resistance. At the center be-

tween these magnets is placed a soft iron arma-
ture, lightly poised on a horizontal axis, the end
of which is seen through a circular opening.

This armature is shaped like two Ws joined

together by their smaller ends.

It is slotted at the broad ends to correct the

effects of residual magnetism, and has a small

brass weight attached to the lower left hand cor-

ner. A pointer attached to its axis indicates the

current strength on a scale above, graduated in

amperes from o to 25, 50, or more as required,

and subdivided to tenths.

The instrument is placed directly in the main
circuit by connection with the binding posts,

shown at the base. When no current is passing,

the little weight attached to the armature brings

the pointer to rest at zero on the left^as shown,

the longer axis of the armature being then in a

diagonal position between the lower right and
upper left hand corner of the instrument ; but

when the current passes, the armature tends to

assume a vertical position in obedience to mag-
netic force, and this force being in proportion to

the strength of the current, the indications on

the scale, as the pointer moves from left to right,

shows the current strength in amperes.

As the force of gravity is always known and
constant, the advantages of such an instrument

over one dependent on a variable force like that

of a steel magnet, whose magnetism is continu-

ally weakening, and requires frequent renewal

to insure approximate constancy, must be appa-

rent.

A potential indicator, similar in appearance,

and constructed on the same principles, but hav-

ing coils of high resistance, and a scale indicat.

ing potential variation in volts, is also used in

the same electric lighting system.

The Western Electric Co.'s Ammeter.—
This instrument, shown by Fig. 58, depends on

the principle of con.struction just referred to,

—

electro-magnetism opposing gravity. An elec-

tro-magnet having for its core a cylinder of soft

iron, inclosed in a coil of low resistance, is placed

vertically on the base. The upper end of the

core terminates in a pole piece having an

ascending curve, and near the lower end of this

curve is a X-shaped armature of soft iron, poised

on a horizontal axis, and connected with a

pointer which moves from left to right over the

scale above. When no current is passing, this

armature hangs vertically, and the pointer indi-

cates zero on the scale, jjut when the current

passes, the armature is attracted and moves up-

ward from right to left in the arc of a circle, the

distance between this curve and that of the pole

piece being so adjusted by the shape of the lat-

ter curve as to compensate the variation of mag-
-netic force and keep it practically constant on

the curve in which the armature moves ; the

curve of the pole piece approaching that- of the

armature as the armature rises, the magnetic

force varying inversely as the square of the dis-

tance between the curves. To the right of the

armature is a soft iron post connected magnet-

ically with the magnet core, and known as the

compensating pole, its top curving towards the

main pole, so that the distance between the two

may be adjusted by turning this post so as to

regulate the magnetism of the field when adjust-

ing the instrument.

The binding posts below show the connections

with the circuit, and the scale is graduated in

amperes and fifths from o to 20 and upwards.

IL

.ThejWood Dynamo.

In the article on " Elements of Electric Light-
ing" published in No. 20 of the Western
Electr!CI-\n, page 235, the Wood dynamo was
spoken of as "a reconstructed form of the Fuller

dynamo." The appended communication gives

the facts in full:

New York, Dec. 17.—All the Fuller apparatus
was made between the years 1876 and 1879, Mr.
Fuller died during the fall of 1879 and the dynamo
in question was not designed until the year 1880.

Fig. 56.

All of Fuller's' apparatus was constructed on a

plan similar to that of the Lontin dynamo; there

were about 80 of the Fuller machines built. They
weighed about 590 pounds each, taking 534 horse

power, and produced a current in the external

circuit of but 50 volts and 10 to 11 amperes. I

designed my first machine in May 1879. This

was of the multipolar pattern; it weighed but 86

pounds,took one and two-tenths horse power and
produced a current of 40 volts and 8 amperes.

This dynamo replaced the Fuller machines which

were broken up when the present form of appa-

ratus was designed. This form has been improved

from time to time until we believe it fully equal,

if not superior to any dynamo ever 'constructed

for arc lighting. James J. Wood, Electrician.

Electric Lighting in Italy.

The Bellini theater in Palermo has recently

been fitted with an electric light, installation,

three hundred Edison glow lamps and five

Thomson-Houston arc lamps being employed.

The glow lamps are fed by Zipernowsky trans-

FiG. 58.

formers, the current being supplied from a gen-

erating station some distance off by Ganz alter-

nate current machines. The arc lights are fed

from a Thomson-Houston dynamo, motive power
being supplied by an Armington & Sims engine

and a Babcock & Wilcox boiler. Two reserve arc

lamps are switched on in case the other portion

of the electrical plant should fail, and the

glow lamps be extinguished, i.the object being

to provide against a panic.—Three distinct elec-

tric light installations have been started in Venice.

One of these has been fitted up on the seaside

promenade. Lido, a small island in front of the

harbor, by the Edison company of Milan, and
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consists of over twenty Siemens arc lamps, and

two hundred incandescent lamps The arc lamps

take a current of from 8 to 10 amperes. There

are two 30-unit Edison dynamos, and motive

power is provided by an engine made by Messrs,

Ruston, Proctor, & Co., of Lincoln. The second

installation is in the public gardens, and has been

carried out by a local electrician on behalf of the

Electrotechnische-Fabrik, Canstadt, Germany.

There are twenty-eight arc lamps taking 6 am-

peres each, and two hundred glow lamps, current

being supplied by two 12-unit dynamos made by

the above firm. The engine is by Messrs. Sulzer

Brothers, of Winterthur.

The third installation is on the island known
under the name Isola della Giudeca, and consists

of 160 incandescent lamps of Siemens make, dis-

tributed throughout the streets. These lamps are

coming into favor in Italy. In this installation

current is supplied by two 9-unit dynamos made
by Messrs Alioth & Co., of Basle, the successors

to the firm of Biirgin, Alioth & Co. The ap-

proximate cost of the three installations is as

follows : Lido, ^1,600 ;
public gardens, ;^2,20o

;

Giudeca, ^^750.

—

Indtisines.

Storage Batteries and Electrical Distribu-
tion.

By Rankin Kennedy.

Distribution systems have now arrived at suf-

ficient perfection for extensive testing, and the

leading systems have been already tried widely

enough to enable electrical engineers to draw
conclusions as to the practical values of the vari-

ous methods of distribution.

The direct supply at 100 volts on a three-wire

system has been extensively applied. This sys-

tem is the very acme of simplicity ; but it can

not be extended over wide areas at reasonable

costs, and therefore commercially it is a failure.

In this system storage batteries may be used

freely, both at the consumer's end and at the

central station ; but if the system does not pay

in its simplest form it is not likely to pay, or even

to be at all considered, as a distribution system.

If storage batteries are introduced, the added
cost and maintenance of the batteries would be

prohibitive to the use of such a system.

The next system which may be considered as

having passed through its practical trials is the

high-pressure alternating current and transfor-

mer system. In this system storage batteries can

not be used by the consumers, the consumer gets

his supply from a transformer direct.

This want of storage at the consumer's end
has been raised as an objection against the alter-

nating system ; but some of those who have had
most experience in supplying by this sj'stem

maintain that storage by the consumer is unnec-
essary and undesirable ; first, on the ground of

cost ; and secondly, on the ground of attendance

required by the battery, which if left to the con-

sumer would be neglected, and if in the hands of

the supply firm would entail cost of wages ; in

fact, this high -pressure alternating system may
make the gas supply system its model. No con-

sumer of gas thinks of storing gas on his prem-
ises ; but it may be urged that a breakdown of

the transformers may occur ; such an occurrence
is possible, but practically, all but impossible.

Transformers are far less liable to break down
than storage batteries ; in fact, a consumer
would be less likely to lose his lighting from a

breakdown of a transformer than he is to lose

his lighting from a breakdown of his gas meter.

Of course, transformers can be made, and
have been made, that will break down ; but no
one who has made them will deny that they can
be made so that a breakdown is as nearly impos-
sible as the breakdown of anything made by hu-
man skill.

Although it would thus appear that storage by
the consumers is of no account in any system,
gas or electric, it is of equal and great import-
ance to both at the generating station. Gas dis-

tribution would be impossible if storage at the
central station could not be accomplished, and
every electrician agrees upon the necessity of

storage at the electrical central station. Out of

ten failures nine occur at the central station
;

with its complex arrangements it is the weak spot
in all systems. Boilers, pumps, valves, engines,

belts, pulleys, bearings, dynamos, and other ap-

pliances are here continually wearing and requir-

ing repair ; and sometimes a failure of some very

small and apparently trifling part of all this or-

ganization causes a complete stoppage of the

whole.

Upon these considerations it is imperative

that storage should be taken into account at

every central station ; the whole question is one

of cost.

Of course, the chances of the failure of Ihe

storage battery should be taken into account

;

they should be about as reliable as the gasworks

gas-holder before adopting them largely for cen-

tral station work ; only on the ground of perfect

reliability, and on that alone, can their use be

advocated at all.

Taking it for granted that storage is commer-
cially permissible and practically perfect, we
can employ it at an alternating current station

;

thus we can easily store a large current at low

pressure, and convert it into a small alternating

current at high pressure, and distribute it to the

mains in this form.

A combined motor and alternating generator

is used for this purpose ; the motor armature is

driven by the low pressure large current, and be-

ing on the same shaft as the generator armature,

generates an alternating current of any given

pressure to pass into the mains. Such an ar-

rangement provides against any failure occurring

in the mechanical arrangements at the central

station, and that is about all that is required.

Lately the high pressure continuous current

system has been advocated again ; nothing has

been done with it on a practical scale of distri-

bution, although the transformers have received

some attention.

In this system the consumers may have storage

from the transformers, if that is of any advan-

tage. Against this must be placed the attend-

ance required by both transformers and storage

batteries, both being subject to wear and tear.

At the central station, if storage batteries are

to be used direct to the mains, then a vast series

of them are required for, say 2,000 volts pressure,

about 1,100 batteries would be required in series.

Fewer storage batteries could be used by em-
ploying a combined motor and generator to raise

the pressure from 200 to 2,000 volts. In that

case, no storage batteries could be used.

Such an arrangement has no advantage over

the same for the alternating central station, but

would have some difficulties in collecting the

2,000 volt current at the generator, which are

not present in the alternating generator ; and
then there are also difficulties in the commutat-
ing of motors on the consumers' premises work-
ing at 2,000 volts.

It would appear that if any one of the storage

battery makers would bring out a cheap enough
battery for central station work, they would no
doubt receive a fair trial on a large scale with

both alternating and continuous current trans-

formers. As the matter stands just now the

adoption of storage raises the cost to such a

degree, that no central station, except a few in

very favorable situations, could obtain customers

at paying rates.

In some wealthy quarters in London a rate of

8d. per unit may be easil)' got ; at such a rate a

central station employing storage might be run
without any loss. But a really popular rate to

compel the ready adoption of electric lighting

anywhere and everywhere must compare with

gas rates. In fact, in few towns of any size

would a rate for electricity of more than 4d. per

unit be acceptable. The only system known to

the author, really able to work at or very near

this low rate and realize a profit, is the alternat-

ing system without storage.

There is another item of cost in electric light-

ing, which proves a heavy obstacle to progress

in central station electric lighting, and that is

the monopoly in lamps ; we can get along some-
how without storage batteries until they get

cheaper, but good or bad, cheap or dear, we
must have lamps ; the restrictions on the manu-
facture of lamps in Great Britain make electric

lighting progress exceedingly difficult.

In fact, the two great questions for the con-

sideration of electric engineers with a view to

future progress are : First how to obtain cheap
storage ; and second, how to obtain lamps at Is.

each with a life of 1,000 hours.

These two problems solved, electrical engin-

eers in this country would find more work to be

done than they could undertake without largely

increasing their business.

Cheap storage may be obtained, but the lamp

appears a hopeless case until it is free to all

manufacturers to make and sell in competition

in the market.

—

London Electrical Jieview.

Practical Telephony.

By Thos. D. Lockwood.

Part III.

The Calling Generator.—I described in

part II the signal bell chiefly used in telephony.

It is, of course, essential that persons using the

telephone shall be able not only to receive a call

but also to send one ; and it is equally essential

that they must have something to do it with.

In the Morse system of telegraphy, this is done

by placing a finger key in the circuit by which

the circuit can be closed and broken. And if

I

Fig. I.

simple electric bells are used as the call receiving

instrument, ordinary keys can in this case also be

used.

But as the polarized bell is for telephone ex-

change work, now universally used ; and for

private line work nearly so ; and as in consider-

ing sub-station outfits a magneto machine is also

nearly always employed to develop and transmit

the calling currents of electricity, it seems best

to give our exclusive attention to that organiza-

tion here.

In practice then, to operate our polarized bell,

which it will be remembered I have stated is re-

sponsive to electrical currents of continually

changing direction, not only do we place it in

circuit with a magneto electric machine, but we
place the two instrumentalities both in the same
box. This is only for convenience. There is no

«

electrical or mechanical reason why they should

be so placed.

Everyone will remember that when he wants to

call some one by means of the telephone appara-

tus, he vigorously turns a handle or crank on

the side or front of the box ; and while it is

something involving the exercise of faith to as-

sume that this act of turning the crank does in-

deed cause a distant bell to ring, or a distant

annunciator shuttej to drop, it is not an unrea-

sonable exercise, because the bell at the home
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station— the station where the crank is turned is

both seen and heard to ring ; and it is fair logic

that if turning the handle makes a bell ring at

home, it can also have the same effect at a dis-

tant point connected with the same wire. And
thii isindeed just what takes place. The turning of

the handle generates currents of electricity which
pass over the circuit of the line wire and through
the magnetic coils of both the home and distant

bell, ringing both. Now I will explam how this

is accomplished. There are only two ordinary
ways in which the turning of a handle can devel-

ope electricity ; namely, by means of friction or
static induction, as in the case of the well-known

frictional or Holtz machines ; or by magneto
electrical machines, as in the case of the medical
machines where two handles are attached to an
oblong box, and where shocks are given to a
person holding the two handles, by the turning
of a crank, or as in the case of the electric light

dynamo. Which of these modes is used to gen-
erate the calling current ? The popular name of
the machine will tell us ; we call the whole thing
"a magneto bell." And sure enough a magneto
machine it is ; for the electro-static or induction
machines would not generate a current in a cir-

cuit at all, or at least not one that could be used
to ring a polarized bell ; and yet I have known
persons who ought to know better, quite fre-

quently term this machine a " frictional machine."
The principles employed are quite different.

Let us look at the drawing Fig. i. You see
a coil of wire, a bar magnet above it and point-
ing vertically down to it ; and a galvanometer
connected by two wires with the coil. The wire,

is of course, insulated. As long as these instru-

mentalities are left alone, nothing occurs.

But if you smartly bring the magnet closer to

the coil, or allow it to fall into the coil the needle
of the galvanometer will make a sudden deflec-

tion to one side or the other. It will not, how-
ever, stay there, and if the magnet is left in the
coil and is kept still, the needle will come back
to the zero position. Now let us sharply with-
draw the magnet ; the needle will then make a
smart movement in the opposite direction, and
again resume its zero position. Or, if we leave
the magnet at rest, and move the coil to and from
the magnet the same results will occur. Suppose
now we let the magnet pass completely through
the coil, what will happen ? The needle will first

I

C=D

Fis-4,

deflect for an instant in the one direction; will im-
mediately recover itself, and deflect in the other
direct and will again repeat the first deflection.

These experiments prove that by means of the
magnet with respect to the wire coils electrical

currents are generated in the latter ; that the di-

rection of the current depends upon the pole
which moves toward the coil, and upon the direc-
tion in which the magnet moves; that it is neces-
sary not only that the magnet and wire must be
near one another, but also that there must be
motion, before a current can be generated ; and
finally that it does not matter whether the mag-
net moves near the wire, or the wire near the
magnet. This was discovered by Faraday over
fifty years ago ; and the fact can now be stated,
that when a wire is moved near a magnet, or a
magnet near a wire, a tendency to e.xcite a cur-
rent is developed in the wire and that a current
is excited when the two ends of the wire are uni-
ted, or when the wire forms part of a closed cir-

cuit.

This discovery it is, which enables us to con-
struct the magneto generator. The fir.st forms
of the generator used in telephone bells, were
like that shown in Fig. 2. A iiorse-shoe magnet
was mounted vertically in a box, and a couple
of coils of insulated wire mounted on a standard
and arranged to be revolved by means of a crank
on the outside of the box as at present. Both
coils had cores of soft iron fixed within them,
and the cores were united at the back by a heel-
piece just like an electro-magnet.
On the principle which I have already de-

scribed, when these coils are rotated in front of
the two poles of the horse-shoe magnets, currents
of continuously alternating direction are devel-
oped in them, and if the coils are so arranged as
to be included in the circuit of a telephone line,

the currents will traverse that circuit, and ring
any polarized bell included therein. Generators
of this style are now not often made for signaling
purposes. The revolving coils have been dis-

continued, and a Siemens armature substituted
for them. This can not be seen in the usual bell

box, except by taking the mechanism apart, be-
cause it is completely inclosed between instead of
in front of the mag:net poles. But it is indicated
by the drawings Figs. 3, 3" and 3'.

A couple of iron pole-pieces are bolted to the
inside of the magnet poles, and then bored out
true, forming a cylindrical chamber, within which
the Siemens armature is hung on bearings. Fig.
3'' is a longitudinal view and Fig. 3* a cross-sec-

tion of the armature. The core is of iron, and
in cross-section has a form like a two headed
rail, while lengthways it is shuttle-shaped. The
wire is wound lengthways on it, so that the

whole practically constitutes a long electro-mag-

net, the ends of which lap over the wire coils.

The two curved faces are the poles of the mag-
net ; these are turned to fit easily but accurately

within the cylindrical chamber between the poles,

and the two wire ends are connected, the one
with the magnet and metallic frame of the

instrument, and the other with an insulated

spring pressing on the end of the revolving
armature, thus being adapted for easy inclusion

in the main line circuit of the apparatus. It

may not at first seem clear that this still utilizes

the same principle ; but it is a fact that it does.

The core of the armature when in place is be-

tween the two poles of the magnet and is thus

strongly magnetized. One pole face of the

armature is opposite, let us say, the north pole of

the magnet, and the other therefore is opposite

the south pole of the same magnet.
This makes it quite clear that not only is the

armature with its longitudinal coils in the very
strongest part of the magnetic field, but also

that the lines of the magnetic force from one
pole to the other must pass actually right through
the wire coils and through the iron core of the

armature. The pole face of the armature at any
moment next the north pole of the magnet has

by induction a south polarity, while the opposite

side of the armature acquires naturally a north

pole, which of course is opposite the south pole

of the magnet. Now when the armature is

turned round, the entire magnetism of the core

is reversed. The polar face which at first was
north, has now become south, and that at first

s»uth has now become north ; thus^ the coil

stretched lengthways over the core has been
turned round across the magnetic field, and in

accordance with the principles already laid down,
currents of alternately opposite direction are set

up for each complete revolution of the armature.

But we have also seen that the magnetism of the

armature is also reversed by turning round, and
as the magnetism of an iron core surrounded by
a coil of wire can not be changed without setting

up (still by the same principle) currents of elec-

tricity in the coil, it follows that the two ways of

acting upon the coil, namely, the moving of the

coil past the magnet pole, acting on the outside,

and the change of the magnetic condition of the

core acting on the inside of the coil cooperate,

and the electrical currents generated are very,

energetic.

The magneto generator is often required to

ring over long distances ; and if coarse wire was
used to wind on the armature, but a few convolu-
tions could be squeezed into the small space
which is at our disposal. Every convolution
makes its own portion of the ringing current,
and if but few convolutions can be wound on the
core, the ringing current constituted by the cur-
rent of all of the individual currents added to-

gether, would be still comparatively weak. For
this reason we have to use fine silk-covered wire,

by which means a great number of convolutions
can be squeezed into a small space, and we get
a current of considerable energy, which
can ring a polarized bell over aline several hun-
dreds of miles long.

The shuttle-shaped core will be found by any-
one who will take the trouble to look, to be made
of cast iron. This is not because cast iron is

found to work better than wrought iron, but be-
cause, while very convenient to make, it being
cast into form, and while not very costly, it works
very well. It think a stronger current, other
things being equal, would accrue from the use of

a wrought iron core, because it would be more
susceptible to magnetic change, but it would be
costly, as it would require forging.

The motion of the crank is conveyed to the

armature in various ways. Sometimes a large

pulley is placed on the crank axle connecting
with a small one on the armature shaft, by means
of a belt. Sometimes a pair of friction wheels
are used. But the best plan is a well-made gear-

ing, a spur wheel on the crank axle, and a pinio'n

on the armature shaft. The drawing Fig. 4, shows
the arrangement in diagram of such a generator,

in circuit with a bell which it is to ring, all tele-

phone connections for the present being omitted
for greater clearness.

I shall have something to say later about
another attachment of the generator, but it will

require special attention, and as it has no part

in developing the currents, it is thought best to

say nothing of it here.

If the crank turns with difficulty, it is probable

that the crank shaft wants a drop of oil. One
drop of the best sewing machine oil ought to

last six months. Sometimes, in generators having
a gear movement, the operation of calling may be
found a very noisy one. In such a case, the teeth

of the wheel and pinion mesh too deeply into

each other. In some bell boxes there is an ad-

justing device whereby this can be regulated.

As with the bell, other defects may sometimes
occur, but they can be more easily described

when we reach the point where the bell box as a

whole can be considered.

But even now, I think it well to state that the

permanent magnets should never be taken apart

from each other. It is almost impossible that

any trouble can arise that pulling the magnets
and armature apart can remedy.

i^To be continued^

" Practical Telephony " Appreciated.
To the Editor o/Wkstekx Elhoteioian:

Xenia, O., Dec. 15.—With hundreds of

others, doubtless, I am much gratified at the

prospective benefit to be gained by the study of

Thomas D. Lockwood's series of articles in the

Western Electrician upon " Practical Tele-

phony." They will prove to be valuable chiefly,

I am sure, because they promise to be clothed in

common and simple English instead of being

learnedly obscure through befogged technicali-

ties.

The notion that expert electricians can be

created and grown as rapidly as telephones and
transmitters and call bells can be manufactured,

ought to be exploded. A vast majority of the

grand army of employes in the telephone busi-

ness in this country are novices, never having

been trained in the study of electrical phenomena;
and many who have given the subject consider-

ation in a general way, know but little as to its

practical properties in telephony. Then what is

needed mainly, is elementary knowledge, /?-arf/-

cally applied; and prolixity instead of being a

fault is the chief attraction in the search for

wisdom that is mostly hidden. We, the unskilled

and inexperienced, want every essential topic

turned over and over and inside out, and around

and around—all sides shown up, in plain and
simple every-day talk. Not only "tell the truth,"

but tell it all. .
X.
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Thos. a. Lockwood continues his series of

articles on " Practical telephony " this week,

with a description of the calling generator, illus-

trating the salient features of the instrument by
cuts. We may state at this point that in future,

whenever the subject-matter can be more plainly

presented to and impressed upon the mind of the

learner, illustrations will be liberally used.

A correspondent shows his esteem of the arti-

cles in a vigorous article, which also appears in

this number. He, too, argues against a possible

charge of prolixity, under which Mr. Lockwood
thought he might be laid, and manifests a just

appreciation of a plain, simple and full pre-

sentation of the elementary principle.

Mr. Steuart's paper before the American
Institute of Electrical Engineers, at New York,
December 20th on " Revision of the patent law

"

is concluded this week and is accompanied by a
resunii of the discussion awakened by its presen-

tation and an abstract of the correspondence
received by the secretary of the institute in re-

gard to the subject-matter.

The subject, as the discussion shows, received

thorough consideration by well-posted men. A
careful persual of the paper and discussion forces

the conclusion that no better way to secure
reforms in both patent law and patent office

methods could be devised than by the appoint-

ment of a commission of expert patent lawyers
who will make their investigations and report

their recommendations and conclusions to con-

gress— all of which is embodied in the bill pro-

posed for submission to that body.

The Deseret Evening News of Salt Lake City

opposes the idea of governmental control of the

telegraph on the ground that it is against good
policy, against the genius of genuine democracy,
and against the doctrine of decentralization.

The News is the official organ of the Mormon
church, which is against good policy, is a vast

hierarchy and a notable instance of centralization

of state power in the hand of the church—all of

which are contrary to the genius of genuine
democracy and contrary to the other principles

upon which the News bases its opposition to the

idea of a governmental telegraph.

The inconsistency of the News is very evident

and we must look elsewhere for the true reason
of its opposition. "Undoubtedly it is found in

the statement that the Mormon church owns a

system of telegraph lines extending throughout

the territory of Utah and into Idaho. And
naturally any move that would subject the Mor-
mon church and its vicious practices to the super-

vision of the government would be strongly

opposed by the adherents of that church.

Recognition of the efforts that are being made
toward a govermental supervision of the tele-

graph, a government telegraph independent of

existing systems, or government purchase of

existing systems, is clearly within the province of

any newspaper, and particularly so of one devot-

ed to the departments of industry in which elec-

tricity plays the prominent part; hence, the

columns of the Western Electrician have

presented the various aspects of the matter as

they came to notice without expressing favor for

any plan. Each has its merits and each its dis-

advantages, but, suffice it to say, the outlook is

for a through ventilation of the subject at Wash-
ington this winter.

The race between gas and electricity in Chi-

cago is becoming exciting. The gas monopo-
lists have had things pretty much their own way
for a long time, and now just as the electric light

is on the eve of being introduced for street light-

ing, natural gas makes its appearance, forcing

itself up from the bed of Lake Michigan just at

the opportune moment, and making its appear-

ance in a most fantastic fashion at the end of a

water pipe in a brewery on shore, and burning

for the last week with increasing energy, after

interfering with the water supply for eight

months previous; its presence not being even

suspected till accidentally revealed by ignition

from a lamp. This gives rise to the discussion

as to whether the supply is from a permanent
source, or only from a pocket of limited capac-

ity. The latter, it is argued, must be the case,

since such gas pockets were found in the exca-

vation of the tunnel, while the clay formation

under the city and lake adjoining is not such as

to retain a permanent supply, which can exist

only in a rock formation; and further, that the

numerous artesian wells, some of them 2,000 feet

deep, have failed to reveal the presence of gas

in any considerable quantity.

There is one condition, however, which may
have some weight. Natural gas in large quan-

tities has been found in Indiana, only a short

distance to the southeast. From this it is rea-

sonable to infer that it underlies the bed of Lake
Michigan at a much nearer point directly east of

Chicago; and it maybe that a rock formation,

inclosing an inexhaustible supply of gas comes
much closer to the shore than has been supposed,

and that this gas which has been discovered,

makes its way up through some fissure in a strata

inclining upward and inward toward the shore.

As natural gas has no smell, it is easy to see why
it was not discovered until a light was applied.

A COMMISSION appointed by the New York
legislature in 1886 to report on the most humane
method of capital punishment, has had the mat-

ter under consideration, and is to make its report

early in January next, the time having been ex-

tended, and it is understood that the electric

method has the unanimous indorsement of the

commission, and will be recommended. If the

death penalty is to be inflicted the demand of

modern civilization is for the most humane
method as opposed to the ancient methods, which
sought to aggravate the culprit's sufferings by
crucifixion, burning and similar cruel methods.

The French guillotine was an advance in this di-

rection, substituting instantaneous decapitation

by mechanical apparatus, for the clumsy cruel

method by the ax or sword, wielded by hand.

Death by hanging, even when the neck is brok-

en, is a comparatively slow process, occupying
eight to twelve minutes or more ; and the same
is probably true of decapitation by the guillotine,

though we have no means of verifying it by
resuscitation, as sometimes occurs in hanging.

Cessation of muscular action is no evidence of

cessation of life and suffering, as the brain may
reinain active, producing probably acute pain and
consciousness of it, after muscular action has

ceased by the severance of the spinal cord, which
interrupts communication between the brain and
muscles. But death by electricity is believed to

be absolutely instantaneous and painless, its ac-

tion being quicker than the nerve communication
with the brain, by which pain is felt. The forth-

coming report is to be a full exposition of this

entire subject, giving the experience of 'physi-

cians, reporters and others who have assisted at

executions or witnessed them, and also the ex-

perience of resuscitated persons ; and it will be
awaited with interest. If the state of New York
takes the lead in adopting the electric method,
this interest will be greatly intensified, and the

moral effect of such action in restraining crime

or otherwise, as well as its humane feature, will

be carefully scrutinized by the whole civilized

world.

The guillotine, notwithstanding the humane
intentions of its inventor, is said to have the

greatest terror for the doomed culprit, far in

excess of that inspired by the gallows, and the

electric shock is dreaded by nearly everyone
except the expert electrician. So that if the

object of the death penalty is to terrorize,

and thus deter from the commission of crime,

this mysterious, unseen agency will probably
produce that result on the average criminal in

an intensified form ; while, on the other hand,
to the scientific criminal this method will lessen

the terror. Hence the question lies chiefly be-

tween humanity on the one hand, and moral
effect in deterring from crime on the other.

And as the method does not lessen the igno-

miny in either case, which is a chief factor in

the moral effect, the most merciful method
should have the preference.

We give this week an abstract of a highly in-

teresting paper on the application of electricity

to pumping in collieries, by Frank Brain, which
practically covers the whole ground of the elec-

tric application of power in mining. This, taken
in connection with the item given last week on
the electric lighting of the East India railway

collieries at Giridhi, shows that this very import-

ant subject is attracting attention in all parts of

the world.

It is evident that the smoke and escaping
steam from an ordinary high pressure engine
with boiler and furnace closely attached, would
render its use in mines in tttis manner practically

impossible, hence the furnace and boiler, with or

without the engine, must be located above, near
the mouth of the shaft, and the power applied in

the mine below.

This has been done, either by placing the

engine below, and transmitting the steam by
pipes from the boiler above, or by placing both
engine and boiler above, and transmitting the

power by cable, compressed air or otherwise.

With the engine below and boiler above, the

exhaust steam can be suppressed by condensa-
tion, but the condensation of the transmitted

steam in pipes several hundred feet long, in-

volves a serious loss, and a heavy expense for

piping through long tortuous passages, with con-

stant liability to damage, involving serious delay

and additional expense for repairs. Transmis-
sion by compressed air with the compressor
above involves the same expense for pipes, and
the same liability to damage, and in both cases

there is also the liability to leakage. Transmis-
sion by cable is also uneconomical for long dis-

tances. But by the electric method all these dif-

ficulties are overcome. The power generated

by the engine at the surface can be transmitted

with comparatively slight loss and small expense

to the most distant part of the mine, and there

used for pumping, hauling, drilling, coal cutting,

ventilating, or electric lighting; and when not

wanted for one purpose, it can be utilized for

another. The conductor can thread tortuous

passages or straight ones, over rough under-

ground roads or smooth ones with equal ease,

and without the extra expense required for lay-

ing pipes through intricate tortuous passages.

Repairs are seldom required and when required

are quickly and easily made. No danger from

the ignition of gas is incurred by the use of the

incandescent lamp, and no inconvenience from

lamp smoke, or foul air, while the superior illum-

ination facilitates all mining operations and

cheers the dullness of the miner's life. Finally

the whole plant, both for light and power, can

be installed rapidly at less expense than any of

the old systems, and maintained on the same
basis of comparative economy.
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Revision of the Patent Law.'

BY ARTHl'R STEUART.

Part ii.

v. a patent court should be established.
—The greatest evil that exists to-day in the ad-

ministration of the patent system, lies in the lack

of harmony between the patent office and the

courts of the United States in which infringe-

ment cases are determined. Everj' practitioner

before the patent office knows how little regard

is paid by the examiner to the decisions of the

courts upon questions of patent law, and it has

long since become a thing of the past when the

courts gave any weight to the presumption of pat-

entability that would naturally arise from the

fact of the commissioner of patents having
granted a patent upon a device. For the accom-
plishment of the best results with our patent sys-

tem, the interpretations and application of the

law under which patents are granted should be

the same as that under which rights growing out

of patents are determined. So that a right

granted by the patent office would be sustained

by the court, and the rulings of the courts would
be in conformit)' with the spirit of the constitu-

tion which has originated the whole system.

Under the existing system, the examiners in

the patent office interpret the patent law for

themselves, and it has been my experience that

few of them agree upon many points. The prac-

tical questions which have to be passed upon by
the examiners seldom if ever get before circuit

courts, but are decided by the commissioners of

patents, who, it is well known, seldom possess any
knowledge of patent law when they enter upon
the duties of the office, and seldom occupy the

position long enough to be of any practical ser-

vice to the office after they have learned some-
thing of the law by experience. The result is

that a majority of the cases passed upon by the

commissioners, and which are intended for the

guidance of the examiners, are decided at a time

when the particular commissioner is almost en-

tirely ignorant of both the law and the practice

of the office. It is, therefore, only to be expected
that the examiners should form their own notions

of the law and pay little regard to either courts

or commissioner, and as the examiners are not

lawyers and have no knowledge of the patent
law, except such as they may gain from the con-
flicting decisions of the ever changing commis-
sioners, and as they have had no Judicial training,

it follows as a matter of course that each primary
examiner has his own interpretation of the law
and his own peculiar notions of how it should be
applied to the practical questions that arise in

his daily work. The result is that we have as

many different patent offices as we have divis-

ions and scarcely any two of them with the same
views of the law, but each having the power and
exercising it of issuing patents according to his

own individual notion of what the patent should
contain and how it should be framed, and these

patents thus issued are the title papers upon
which the inventors of the country are compelled
to base their claims when they come into the

courts for the purpose of protecting their proper-
ty. Is there any wonder that it is difficult to ob-
tain a patent of any value or to sustain and pro-

tect it after it is procured? It seems, therefore,

to be.eminently desirable that the same tribunal

—

—which shall be so framed as to insure its capa-
citys—hould haveappellatejurisdiction from both
the patent office and the circuit courts, so that

by vesting both jurisdictions in one competent
court, the rulings of both branches, the patent of-

fice and the circuit courts, may be made uniform,
and the anomaly removed that now exists of one
branch of the government employed in granting
patents and another in destroying them. It maybe
said that such a court exists at this time, but we all

know how far removed the supreme court of the
United States is from the patent office and how
little influence it has upon its practice, beside
which the existing evils have grown up under the
present system, which demonstrates its incapacity
to remedy them.
A strong, well-selected court of expert patent

lawyers, would have many advantages. It would
harmonize the patent office and the circuit courts.
It would crystallize the practice of the patent

1 Read before the American Institute of Electrical Engineers, Nevr
Tork, Dec. 20, 1887.

office, SO that it would be possible for attorneys

to form some conception of what that practice

was and be able to advise their clients with safety

with reference to their rights. The inventor

could have some hope that when he had complied
with his part of the government contract by dis-

closing his secret he would be protected in the

exclusive right to use it. Such a court would
lift a great burden from the shoulders of the su-

preme court as but a small proportion of cases

decided by it would be appealed to that court,

and its rulings being binding upon the circuit

courts, would enormously simplify the practice in

those courts.

The jurisdiction of such a court should be al-

together appellate, and should consist in appeals
from the board of examiners-in-chief upon ques-

tions of anticipation, patentability and practice,

from the examiners of interference, upon ques-

tions of priority between applicants for patent

upon the same invention, and of appeals from
the circuit courts of the United States upon all

questions relating to patents that now go to the

supreme court. It would be proper also to include

within the jurisdiction of this court all questions

now passed upon by the commissioners of patents,

such as trade-marks and labels; copy-rights

might also be included. With such a court the

duties of the commissioner of patents should be
purely executive, and the jurisdiction of the su-

preme court of the District of Columbia in mat-
ters of appeal from the commissioner, should be
cut off. The supreme court of the district should
bear the same relation to this court as the cir-

cuit courts.

Passing from the question of reorganization of

the patent office to specific amendments to the

law, the first question that presents itself is the

question of limitation to actions.

VI. Limitations.—It is pretty well settled by
the courts that since the adoption of the revised

statutes of 1874, there has been no limitation to

the right of an owner of a patent to bring suit

against an infringer for the recovery of damages
for such infringement. Prior to that time, the

only limitation that existed was six years after

the expiration of the patent, and this seems to be

the just rule. Many rules for limitation have
been suggested, but it seems to me, in view of

the fact which all of us have experienced, that

the last few years of a patent are often the only

ones during which the inventor realizes anything
from his invention, that to cut him off from the

recovery of damages from infringers, who may
have pirated his invention during a period when
he was too poor to stop them, would be unjust in

the extreme.

VII. Damages.—The existing equity rules for

the recovery of profits and damages for the in-

fringement of a patent are in a very satisfactory

shape, but since the decision of the supreme
court in Root vs. The Railroad Co., these rules

do not apply to actions brought for the recovery
of damages after the expiration of the patent.

Such actions must be brought at law, by an
action of trespass on the case, and the measure
of damages under that form of action is much
less liberal than the rule in equity, In an action

of trespass on the case the measure of damages
is the actual loss to the plaintiff and not

the gain to the defendant ; while in equity

the rule allows the recovery of either

the loss to the plaintiff or the gain of the

infringer, whichever may be the greater, and
often the difference is very great. If it is just

and right that the owner of a patent should have
all the benefits that may or can be derived from
the use of his invention, and this is the theory
of the law, and in one form of action before the

expiration of his patent, is allowed to recover
these benefits; in the absence of a statute of lim-

itations, why, in justice, should he be deprived
of his benefit simply by the expiration of his pat-

ent ? It would seem as if this evil should be
remedied by legislation. It might be done by
giving a plaintiff a standing in equity under a

bill for an account and discovery, independent
of an injunction, or if the patentee were per-

mitted to bring an action of assumpsit for re-

covery of the benefit that the infringer had de-

rived by the use of his invention, this might be
almost as well ; but this would require the inter-

position of a jury, and in complicated patent

cases it is difficult to accomplish satisfactory re-

sults with a jury. It is almost impossible to

make a jury understand mechanical technicali-

ties or for the attorneys to do justice to the case

upon oral testimony.

We have at this time a case in point which
illustrates this rule. For seven years the owners
of certain patents have been in constant litiga-

tion seeking to sustain them. We have recently

succeeded in getting a decree in their favor, and
a month before this decree was rendered the

patents expired. The patents have been exten-

sively infringed and cover important inventions.

We have now no remedy save to sue at law by
an action of trespass on the case. As a matter
of fact the owners of the patents have never es-

tablished a license fee for their use, but if they

had, as they might have done, it would not prob-
ably have been more than $10 for each machine.
Hence, this sum in our action at law would have
been the limit of our possible recovery ; not-

withstanding the fact that the infringer by the

use of each machine has saved to himself not

less than $500. Why should the rule of law in

a case like this be different from that in a case

where a man without my knowledge or against

my will carries off my horse and uses him for

his own benefit for a certain period, after which
I recover him ? In such a case I bring a suit

and the jury estimate the benefit that the wrong
doer derived from the use of my horse and
awards me this amount as damages for his

wrongful act. Would it be right that this

wrong doer should have the power of escaping

liability by answering when the jury found that

he had made $100 by the use of my horse, that

I could not in the same time have made but $10
with it ? Would not this be putting a premium
opon the wrongful act ?

The question is still an open one whether in

those States where the common law forms of ac-

tion have been abolished, an action could be
maintained at law for the infringement of a pat-

ent, the substantial result of which would be the

same as the common law action of assumpsit, al-

though the statute prescribes an action of tres-

pass on the case as the proper action.

VIII. reissues.—Since the decision of the

supreme court in Miller vs. The Bridgeport Brass

company and the line of cases that have confirm-

ed this doctrine, it may be said that a reissue, in

the sense in which that term was formerly em-
ployed, is no longer possible. The unfortunate

inventor who has employed, in his ignorance, an
incompetent solicitor to procure his patent, or

who yields to the unnecessary limitations of the

office, and whose patent issues to him covering

half of his invention, or possibly contains a dis-

claimer disclaiming the other half, can be said to-

day to have no remedy for his misfortune ; and
if two years have elapsed since he procured his

patent, or some enterprising manufacturer ex-

amines his patent and finding that he has not

covered the second half of his invention, pro-

ceeds to make and sell that half, he is forever

barred from going back and claiming it. Some
change in the law should surely be made to en-

able an innocent and meritorious inventor to se-

cure the full benefit of his inventions, if this can

be done without destroying vested property rights

in individuals.

Under the present law, when a patent is sur-

rendered in order to obtain a reissue, all accrued
causes of action for past infringement upon the

original patent go with it, and no action can be
brought for an infringement committed prior to

the date of the reissue. There does not appear
to be any good reason for the existence of this

rule.

At present an application for a reissue must
be signed and sworn to by the inventor. This rule

puts it into the power of a dishonest person to

extract money from the owner of the patent by
refusing to sign the reissue papers. The own-
er of a patent should have the power to deal with

his property as he chooses, and as he is consid-

ered, when he purchased the patent, to have pur-

chased all that could have been covered by the

inventor's original application, if the patent does

not do this, he should have the power to reissue

his patent upon his own petition, and an oath

that he is the sole owner, or if there be several,

that they own the whole title.

IX. REPEAL OF PATENTS.—The Statutes of

the United States contain no provision which will
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permit a patent supposed to have been obtained

by fraud or mistake, to be set aside, nor for any

action by the United States against the owner of

such a patent to prove the fraud and have the

patent declared void. The statute should con-

tain such a provision.

X. EQUITY PROCEEDINGS FOR SLANDER TO PAT-

ENT.—Neither statute nor precedent in this coun-

try authorizes an equity proceedings for an in-

junction to restrain the continuance of slander

against a machine or a patent, by one Avho false-

ly charges that the machine or the patent is an

infringement of anotiier patent owned by him,

and threatens suit for such infringement, but

neglects to bring such suit, and who thus contin-

ues to disturb the business of the party slandered

without attempting to execute his threats or to

vindicate his claim. Such an injury can not ade-

quately be remedied by an action at law for dam-
ages. What is wanted is an injunction from a

court of equity to stop the tongue of the slan-

derer at once and forever.

XI. LICENSES.—Licenses should be recorded

and subject to the same rules as mortgages of

land ; the license first recorded should take pre-

cedence.

XII. JOINT OWNERS.—The- mutual rights of

jomt owners ot a patent are in a very unsettled

state in the present condition of the law, and it

would, I think, be much safer to say that joint

owners are entirely independent of one another,

—although there are some cases to the con-

trary,—than to venture any statement with ref-

erence to what those mutual rights may be.

It would seem that no good reason could be
advanced why joint owners of a patent should

not bear the same relation to one another as

joint owners of any other property. If two per-

sons own a house jointly, but in definite propor-

tions, and one of those persons rents the house
and receives the rent for it, the other can, of

course, receive his share of the rent either from
the person or from the property. The absence

of well-settled rules upon this subject makes it

very desirable that they should be established

by statute.

XIII. United States Patent Limited by
Foreign Patent.—United States patent should

not be limited to expire with the shortest lived

foreign patent upon the same invention, for the

simple reason that the American inventor who
gives his invention as a free gift to the foreigner,

gets a patent here for 17 years, while he who
seeks to protect himself abroad may limit his

United States patent by several years.

XIV. Assignments.—Assignments of patents

should stand upon the same footing as convey-
ances of land ; the assignment first recorded
should take precedence.

XV. Expense of Litigation.—Expenses of

the trial of patent cases might be lessened if the

court was authorized, in impaneling a jury as

provided by the act of 1S75, to impanel a jury

of five expert persons in the subject-matter of

the case, pay them a suitable per diem, let them
hear the testimony and advise the court. Coch-
rane vs. Deener, 4 Otto, 784.

XVI. International Convention. — The
United States by its adherence to' the Interna-

tional convention pledged itself to adopt legis-

lation as soon as possible to harmonize the

existing law of this country with the international

law. The practical result that Americans need
in relation to foreign patents is a period of say
six months after they have secured an allowance
of their United States patent to make their appli-

cations abroad without affecting the term of

their United States patent.

I have thus rapidly touched upon the points

in our patent law that need revision, without at-

tempting to formulate specific additions to the

statutes. This, I think, can only be done effec-

tually by a commission of expert lawyers, such as

is contemplated by the bill that we propose to in-

troduce into congress. In order to secure the

passage of that bill, we will need the aid of every

man who is interested in this subject exerted to

the fullest extent. We would most earnestly

urge the importance of this effort in its possible

effects upon the country, and solicit your assist-

ance in making it successful.

The presentation of the paper brought out the discus-

sion and correspondence, of which a. rasum^ is given.

[J^The President: This subject is one, I may say, that

lies well within the province and jurisdiction of the

American Institute of Electrical Engineers. It has been

brought before us on various occasions, and it is some-
what interesting to recall the fact that at our very first

meeting, held in this room for purposes of organization,^

now close upon four years ago, almost the first question

that was introduced to our notice was that of patent re-

form, when C. J. Kintner, of the patent office, presented

a spirited appeal to us for aid in bringing about certain

reforms which he then deemed necessary. Since that time

we have had valuable and forcible papers presented before

the institute by Frankland Jannus, and by A. C. Fowler,

both of whom brought out very ably the necessities of the

situation at the time. It will thus be seen that the insti-

tute is well prep .red to consider the subject in all its

bearings and relations, and is ready to ascertain from Mr.
Steuart just what work the National Electric Light asso-

ciation now proposes with regard to this bill to be laid

before congress. I may say here that I have myself had
the opportunity of attending all the meetings of the

National Electric Light association at which this question

has been brought forward, and I think I may take the

liberty of saying that that society does not intend to act

with any undue haste or precipitancy in the matter but is

likely, in fact, is sure to proceed with its accustomed
practicality and business-like common sense. Our posi-

tion to-night is one in which we may " be able to do great

good in the direction of showing how far this movement
is calculated to receive the support and sympathy of scien-

tific and professional circle:;, especially those that are

connected with electrical interests.

George Ticknor Curtis, on the invitation of the

president, detailed his own work in the matter of secur-

ing patent office reform, and mentioned an interview he

had had in regard to it with Senator Piatt, of Connecticut.

He closed as follows : ''It would take me half the night

to touch all the points, or half of taem, on which it seems
to me the time has come for this kind of action. My
situation and occupation ot late years have led me to

bestow a great deal of attention on the course of the

supreme court in the administration of the patent law.

Unfortunately—I do not know how it has come about ex-

actly—but the present court has gone to very great lengths

in overturning all the great doctrines of the patent law

that were settled forty years ago when I first began to

practice, and that is more than forty years ago. There
have been decisions, which of course must stand as the

law until congress shall interfere and declare the law
otherwise. Well, that i-i one great part of the task which
such a commission would have to perform. They would
have to examine all these cases and see whether they are

or are not consistent with the fundamental principles of

the law as it has been con-trued here'ofore. The statute

law is substantially the same to-day as it was when en-

acted ia 1833, I'here h s not been any very material

change. But there is a very great departure in the doc-

trines which are held now by the judges of the supreme
court from what seemed to me to be the sound and true

doctrines of the law, and I hope you gentlemen will go
ahead and get your bill passed, and then secure as suitable

a commission as you can. I have a copy of the bill of

the last session which I will hand to the president. I

suppose that your bill, which in some respects is a better

one, wilt go at once to the house committee, and of all

suggestions I should respectfully recommend that you
avoid the appearance of aiming at any particular pomt,
any pirticular change in the present system of patent law
more than others. The paper goes over a great deal of

ground, specifies a great many different points. Well,

there would be differences of opinion, of course, about

those different matters. In a great deal of it I agree.

I do not know whether I should agree with every part

of it, but if you can present your application in such a

way as not to allow the committee to have the idea that

you have any ax to grind for youiselves or anybody else in

respect to any specific question, why I think there is no
doubt but that you will succeed in carrying the measure
which you wish to.

The President : It has been very interesting indeed to

have these remarks from a gentleman so well known and
whose experience extends over a period of well nigh half

a century. In listening to such mature advice and in gov-
erning ourselves by it, we certainly can not go very far

amiss. JNIr. Curtis, in his remarks, made allusion to an
interview that he had had with Senator Piatt. I may
state that a few days ago I wrote myself to Senator Piatt,

calling his attention to this movement which had been set

on foot by the National Electric Light association, and
which we proposed to bring within our purview, and I

asked his opinion of it, saying that we would be very glad

if possible to have his attendance at the meeting. I would
like to read his "reply. It is as follows :

" I have your letter of the 15th, expressing your desire

that I be present at your meeting next Tuesday evening in

New York. It will be impossible for me to leave Washing-
ton at that time.

" With regard to the proposed revision or amendment of

our patent law, I can only say, generally, that while I

think some amendments are very desirable, it is very

doubtful, first, whether such amendments as are desirable

can be obtained at the hands of congress, and second,

whether any attempt to radically amend our patent laws

would not result in the passage of laws calculated to injure

the interests of inventors and the public I say this, be-

cause my observation leads me to believe that probably
two-thirds of the members of congress are more or less

prejudiced against patents and against certain desirable

features of the patent system, and during all my experience

in the senate, it has been ray effort to prevent congress
from passing laws which would be disastrous. No man
can predict the outcome of an effort to amend the patent

law. It may result in what we deem the advantage of the

public. It is quite as likely to result injuriously to the

,
public. I have been made to feel very many times that

perhaps it was better to bear the ills we have than fly to

others we know not of. In saying this I do not mean to

imply that I am not in favor of amendments, but simply to

indicate the danger that always confronts us when we at-

tempt to legislate with reference 10 patents.

"Very truly yours, O. H. Platt."
We have, however, a representative of Connecticut with

us in person this evening. I refer to Albert H. Walker,
and his views on this subject would be likely to interest us
very greatly.

Mr. Walker: I have listened with great pleasure, as
we all have, to him whom we regard as the father of us all,

speaking of ourselves as patent lawyers, or as interested in

the development of the useful arts. The pamphlet that I

see in the hands of some of you, and which I suppose has
been read by most of you, contains an article by myself
which sets forth the principal part of my views touching
the desirability of revising the patent laws. It will there-

fore not be expected that I will elaborate my opinion^ upon
the subject upon this occasion; but I shall be glad with
your permission to make some observations touching the
expediency of pressing them to revise those laws. I do not
agree in the slightest with Senator Platt. My experience
in the attempts that have been made to secure from con-
gress the revision of the patent laws, dates to a considera-
ble period earlier than that of Senator Platt, and with all

deference to him I think it has been more extensive than
his has been, because during his occupany of a seat in the
senate no such effort of any degree of seriousness has ever
been made. Ten years ago now, the celebrated bill 300
was before congress—the 45th congress. Its forerunner
was before congress eleven years ago—the 44th congress

—

and very strenuous effort was made to pass that bill. Very
large amounts of money were expended in employing dis-

tinguished lawyers to go to congress and secure the passage
of the bill. It was not at all favorable to the patent system
as a science. It was advocated by men who had axes to

grind. It was advocated by men of very great ability who
had clients who contemplated plucking certain prospective
prey of theirs, and it failed, because it was a bad bill, and
I think that a bad bill can be relied upon to fail in the
American congress, upon the subject of the patent laws. A
great many have failed, and I think they all will fail.

Why? Because there are so many intelligent men in con-
gress, and because there are so many intelligent men in the

United States, who can explain things to the intelligent men
who are in congress. If we are ever going to make an effort

to secure a revision of the patent laws, no time is more oppor-
tune than this. I read this afternoon on ray way here from
Hartford, an editorial published in the December number
of the Electiical EngineET, taking the view of this subject
which is taken by Senator Platt in his letter. The senator
indicated in that letter his opinion that a congress which
sits pending a presidential campaign and pending the
counting of an electoral vote, is a very inopportune con-
gress to which to apply for a revision of the patent laws.

But half of our congresses come within that category.

Half of your congresses sit in the last half of a presidential

administration, and the other half in the first half of a
presidential administration, and those congresses which sit

in the last half of presidential administrations are generally

understood to attend chiefly to presidential elections rather

than to the public business; and for that reason the editor

of the Eieclrical EnohiL-c'r expressed the opinion that it is

hopeless to expect any thing in the way of important legis-

lation from that congress. I am inclined to agree with
him, and therefore I advocate that that congress be the
congress that be invited to pass the bill providing for a
commission, and that the 51st congress, which will not be
trammeled by such considerations, be the congress that be
invited to enact the bill which shall be recommended by
that commission. It is impracticable in my judgment to

secure from any one congress the passage of the bill to ap-

point a commission, and also the enactment of the legisla-

tion which may be recommended by that commission, be-

cause the time which passes after a particular congress as-

sembles and begins business before that congress adjourns
is less than fourteen months, and that is too short a
time in which to secure the passage of our bill or of any
bill for the appointment of a commission and for that

commission to pass through its deliberations and produce
its report and have congress to intelligently act upon the

bill which may be recommended by that commission. In
point of fact those three things never will be done in any
one congress. Therefore the obvious plan is to ask one
congress to appoint a commission or provide for the bill

appointing a commission, and the succeeding congress to

pass upon a legislation that may be proposed by that

commission, and that is the scheme of the bill which
appears in your pamphlets, as having been advocated by the

National Electric Light association."

Mr. Walker then went on to express his belief that the

idea prevalent in some quarters as to hostility to patents

was an exaggerated and even unfounded one. l-fe had
never met anybody opposed to the patent system.

Mr. Curtis: I may give my friend from Connecticut a

single instance such as he never met with. A great many
years ago, before the war, there was a senator in congress

from North Carolina, Mr. Badger. He was a very eminent
lawyer— general lawyer—and a most admirable person. I

was conversing with him one day about a bill that was be-

fore congress, I do not recollect whether it was a special bill

or what, but it had relation to some changes m the patent

law. "W'ell," he said, " all I know about the patent law is

this. Some infernal Yankee comes down to my country

and mouses around my back yard and looks over the fence

and he sees something in use there in my garden, and he

calls out to me and says, ' Stranger, I have got a patent on
that ; you will have to pay me ten dollars for the privilege

of using it.' That," he said, "is all I know about the

patent law, and all I want to know," "Well, I said, "Sen-
ator, you are here to legislate for the people of the United
States

;
you are in the highest branch of the legislative de-

partment ; now that is not worthy of you or the state you

represent. Now, you just take this subject and look into

it, and you will find that there is a great deal in it that you
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oa^ht to know, and that you ought to be able to give an
intelligent vote upon." He did so. and he was entirely
convinced that he ou^ht to know something more about
the subject than he did. That is the only instance of the
kind that I have met with.

G. M. Phelps, jr. : I have a letter here from Mr. Kint-
ner, which I will ask the secretar\' to read, and after he has
read it I will have a word or two to say :

The secretary' then read the following letter :

" George M. Phelps :

" Mv Dear Sir : I am in receipt of a communication
from R. W. Pope, secretar\' of the American Institute of
Electrical Engineers. ad\'ising me of the discussion touch-
ing the question of a revision of the patent laws on the
20th inst., and inviting me to be present and express my
\news in relation thereto. I hoped that it would be possi-

ble for me to be with you upon this most interesting occa-
sion, but business engagements will keep me in Washing-
ton the greater part of next week. This matter is of mo-
mentous interest to all inventors and persons interested in

patent property.
" Some years ago I had the honorto call the attention of

the society to the wants of the patent office and the neces-
sities of material changes in the patent law. I have noted
with interest all that has been done by the society, and am
gratified at the fact that the committee appointed by it has
succeeded in putting matters in a tangible shape to go be-
fore congress. While the scheme proposed bv this com-
mittee is, in my opinion, entirely practicable. I have some
hesitancy as to the feasibility of its presentation to congress
at this time, and am in hearty accord with the views ex-

pressed by you in your editorial in the December number of

the Electrical Ensineer.

"During my official connection with the patent office as
its chief clerk I very naturally became pretty well versed
with the political phases of all matters appertaining to the

conduct of the bureau. It is needless for me to say here
that in matters of politics individual personal interests con-
trol individual members of congress, and that upon the eve
of a great national election such as occurs next November,
we cannot afford to run the risk of losing ever^'^thing in a

proposed change of existing laws. I therefore beg that

you will present the following resolution to the society and
urge its passage

:

" Resolved, That it is the sense of this society that it is

unwise at this time to seek by legislation to in any way
modify the existing patent system, and that any movement
to that end should be postponed until after Nov. i, i3S8.

" I am sure that this resolution will meet with the full

approval of every one who has the good of the patent sys-

tem at heart.
" Very respectfully yours, C. J. Kintner."

Mr. Phelps deprecated very forcibly any present action,

and remarked :
" I may say that if we could feel quite sure

that the commission would be headed by Mr. Curtis, and
composed of men like him and Mr. Steuart, we should have
no hesitation as to their part of the work. The hesitation

comes in as to what would be done with it after they had
formulated it, and it seems to me we have little to expect
from any very early c ingress. The bills to reform nther

features of the national polity have not always fared very
well at the hands of congress. I do not know why I should
feel so thoroughly certain of having a wise and discrimin-
ating action taken by that body upon a measure to reform
the patent law."

A. C. Fowler : I have understood from good authority

that three-fourths of the manufacturing interests of this

country are based on patents, and I think that in the elec-

tric art we can safely say it is nine-tenths, because nearly
every electrical appliance is patented in one way oranother.
Up to date there have been 375.000 patents and nearly
12.000 electrical patents, making one-thirtieth of the entire

number of patents granted by the United States electrical.

Most of these electrical patents have been granted within
the last ten or twelve years. There are about 25,000 ap-
plications patented every year—nearly that number—and
about thirty thousand filed. In the electric art there are
about 4,000 electrical applications a year, or about seventy-
five per week, averaging about a dozen a day. I think
this will show the importance of this subject to electrical

men. That is the reason I mentioned it to-night. It

would be safe to say that almost 10,000 of the 12,000 elec-

tric d patents that have been granted to date have been
granted within the last ten or twelve years, averaging
nearly a thousand electrical patents for each year during
the last ten years."

Mr. Fowler then spoke warmly in defense of the patent
office examining corps, and contended that if the examiners
were better and fairly paid, many, if not most of the exist-

ing evils touched on would be remedied. He approved,
however, the idea of establishing a patent court.

T. D. LocKWOOD said that with all the evils of the pat-

ent law of the United States it is yet the best law of the
kind in the world, and his experience was that it was not
one-tenth as immoral as the patentees themselves. On the
whole he was in favor of letting well enough alone and was
very much of the opinion of Mr. Phelps and Mr. Kintner
that at the present time it would be unwise to try to get
any patent legislatif^n.

Frankland Jannus thought that while the patent law
was good generally, there ought to be entire divorce be-
tween American applications and European ones. As to

the recent International convention, it was absolutely in-

operative, because the American representative actually did
not know the difference between the filing of an application
and the granting of a patent. Mr. Jannus proceeded to

touch on a variety of minor reforms necessary in the work
done inside the patent office, in order to secure sfreater

facility and accuracy of " references." and to insure greater
uniformity of practice. These he thought would accom-
plish much, even if no effort were made to secure the
broader revision desired. If it were intended, however, to
apply for a commission, this time was probably as good as
any other. Mr. Jannus having remarked that he never
knew an incompetent examiner dismissed, Mr. Lockwood

[I.

added that he did not think anybody did. It was always
the competent examiners that got out of the patent office.

Mr. Fowler : I think if the National Electric Light
association were to present some bill in congress which
would increase the pay of examiners, say fifty or one hun-
dred per cent., it would go a great way toward removing
the evils of the patent ofiice than ever}'thing else combined.
In one year we counted among the examiners and found
that twenty-three of them resigned, about one-sixth of the
whole corps. The patent office now is filled with new men.
Until a man has examined for one year he is absolutely
worthless in the patent office. I have been troubled a
great deal myself since I have been out of the patent
office with these questions of form, and I know exactly
what it means. If gentlemen here had any conception of
the work that is thrown upon examiners they would know
what it means. It is a great deal easier to raise a question
of form than it is to go down and examine the merits of
the case. These questions of form are raised by men who
are so banked up with work that it is anything to get
rid of a case. If the salaries of these men are raised,
and men are kept there who can perform three or
four times the work that new or inexperienced men can
perform, this reform will follow. I was talking with an
examiner, a friend of mine, whom I met in New York a
few days ago, and he said this is the way to work—and I
thought it was a very poor one—it is anything to shelve a
case. He has little rollers—stamps—that he rolls across
the paper, the division, record, process and everything

—

ex parte something—he rolls them over the sheets and
hands them over to the clerk, and she writes a letter. That
case is got rid of. I was very much struck with this ques-
tion of form when I was in the patent office. There was
a case which had been on its merits twice to the board and
once to the commissioner, and it was a case we were very
much harrassed about. It was a question whether the
thing was patented, and one of the gentlemen in charge
asked me to take hold of the case, and make an examina-
tion upon its merits. I took hold of it, spent some little

time at it, and I found two English patents for exactly ihe
same thing, and yet the case had been appealed to the
board twice and to the commissioner once upon the ques-
tion whether the thing was patented. That just'illustrates

the point exactly They will raise these questions of form
to get rid of the case rather than examine its merits, be-
cause it looks too long. They want to be up to date with
the work as nearly as possible.

Now this question of limiting American patents by
foreign patents does not strike me as being such a terrible

thing. It is easily gotten around. It is the popular
impression that all foreign patents limit an American
patent, and yet it is only so when a foreign patent is pre-
viously patented. It is easy enough to file your foreign
patent on the same day that the .A.merican patent issues,

and the foreign patent does not limit the American patent,
nor does the American patent limit the foreign patent in

any way.
I am a believer in compulsory licenses as they have them

in England. I do not think one man should be able to get
a broad claim allowed and prevent improvers from using
improvements. That is what the laws of this country give
tliem. In England a board of commissioners decide how
much a license is worth, and they make a man with a
foundation patent give a license to another party so that

an improver can use his invention. There are lots in this

country who have valuable improvements locked up in their

safes. In that way they impede progress. I have in mind'
one company who say they don't want to change the ma-
chinery, although there are a great many inventions in their

line that are better than the devices they use; and they buy
np such patents and put them in their safes.

Mr. Miller said that after he had been to Germany to
appeal on some patent cases, he came back satisfied with
the office and the practice in America, though he had been
dissatisfied before. He was not in favor of high pay
generally for the examiners, but for a merit system, and
he believed that something might be done in regard to a

patent court.

E. C. Davidson^ remarked that there was no system
for the administration of affairs among men so perfect

that it was not open to objection by theoretical per-

fectionists. Probably, too. attorneys quite as much as

examiners were tainted with original sin. "The ques-
tion we must come back to is this: Is not our patent system,
as we have it to-day, the best that we can get. with some
trifling corrections, and would it be wise for us to open the

door to a general revision of the entire system and invite

changes which will require interpretation, which will require
decisions to mark down all the lines of how they are to be
interpreted, and overflow a doctrine in regard to patents

based upon some three thousand or more judicial opinions?
I think not. As soon as a revision of the laws is invited by
a commission, such as has been suggested, every man in

regard to the patent law will appear, or combine with oth-

ers, and appear before such a commission and seek to grind
his own axe. We will have before such commission all

the gentlemen who are in favor of protecting innocent
purchasers. It seems to me I may be permitted to bring
the discussion to what I understand to be the real point of

it, that is the propriety of making an application to con-
gress for a revision of the laws. Everybody assumes that

there are some imperfections. I should think we ought to

treat them like any other business enterprise. No business

man goes to another and says: 'I have got a claim ag^ainst

you; I don't know just what it is. but if you will help me
to find out I think we can get it.' This is no way to get

it. We ought to decide what we concede to be the points

to be secured for the improvement of the patent system,

and then, when we know just what we want, to go and ask

for it, and let the manufacturing interests, and the in-

ventors bring their influence to bear upon the politicians.

I believe in practical statesmanship. I do not believe in

ideal statesmanship. Let us select those things which are

obtainable and make a direct application for them."
The resolution proposed by Mr. Kinter was here brought

up, but upon motion was laid upon the table.

The subjoined is an abstract of part of the correspond-
ence received by the secretary' of the Institute on the sub-
ject :

Prof. Elihu Thomson was in favor of any movement
calculated to improve the patent system. He recommended
the remodeling of the law relative to the bearing of foreign
patents upon home patents. He pointed out how, very often,
inventors under present conditions had to apply for and
take out "just such patents as involve no invention, but
only aggregation and mechanical skill " for self-protection,
" to prevent being harrassed in the development of their
real inventions by the pseudo inventor or quasi mechan-
ical improver." He added :

" I seriously doubt whether
any patent system can be devised which will not in many
particulars become outgrown in a moderate period of
years. Our present system seems in many respects to
have been so outgrown, and if not revised will become
more outgrown as the need 5 of the industrial arts develop
in new lines."

Emile P.erlinf,r would like to see better salaries for the
Patent Office staff, a patent court established and a pro-
vision that no citizen of a foreign country' should obtain a
United States patent for a longer period than an American
citizen can obtain one in the said foreign country.

E. E. RiEs favored revision and proposed that an in-

ventor should be given at least a year within which to
secure himself abroad. He also wished to see the erasure of
all laws as to the working of patented inventions within a
specified time, it being " to the self interest of the owners
of a patent to work the same as early as possible, if it is

worth working at all."

E. N. DiCKERSON, Jr., considered that it would be ex-
ceedingly disadvantageous to attempt to meddle with the
patent law at present. He thought that the system of
taking depositions in patent cases "amounted very fre-

quently to a substantial oppression of the weaker by the
stronger." A plan perfectly feasible would be that all

depositions in patent cases should be taken before a mas-
ter or referee, with power to rule upon the admission of
evidence. Reform in this line would decrease by one-half
the cost of patent litigation.

G. H. Stockbridge was of the opinion that something
in the nature of the patent court proposed by the National
Electric Light association was the best thing yet brought
fonvard to secure uniformity of practice and decision in
the Patent Office. He pointed also to certain reforms
desirable in the interest of inventors in the matter of
reissues " There should be some law framed to make the
government entirely responsible for any abuse of power or
any false judgments relating to patent applications on the
part of examiners. I would have this also extend to cases
of fraud. It is not good morals and ought not to be good
law for one party to a fraud to repudiate the consequences
of it. Whenever, by reason of fraud, a patent issues to

one who is not the first inventor, the wrong can be righted
by legal means already provided. But whether there be
fraud or not, the government can not justly disclaim for

itself a responsibility which it insists upon on the part of the

inventor. The injustice of the present ruling is apparent
when one reflects that it is often impossible to get from the
office claims co-extensive with one's invention, and that
ihere are penalties for delay in the prosecution of an
application."

W, A. Robinson thought that if the matter was urged,
" the probability is that what we shall get will not be what
we aslc."

Melville Egleston regarded the proposed inquiry as
an important one. and urged strenuously that the patent
office should have control of its own earnings.

F. R. Harding favored thorough and immediate
changes, and proposed making the patent office a separate
department, with a commissioner appointed for Jife, as
judges are, and with an adequate salary. The rules of
practice should be revised and rendered more specific and,
lucid. He condemned the system with regard to foreign
patents.

The Cost of Lighting Factories by Elec-
tricity.

Some interesting figures on this subject have
been published by Messrs. Jrenee, Brun & Co.
silk and lace manufacturers, of Saint Chamond,
France, and reprinted in Industries. The mill

used to be lighted by 540 gas jets, at an annual
cost of £?>oo for gas, to which must be added
;^i 20 for interest and depreciation on the gas
fittings. Eighteen months ago gas lighting was
superseded by an electric plant consisting of an
Edison 450 ampere 100 volt dynamo, 600 Swan
and Edison lamps, and steam power for 90 horse

power. The following is in round figures the

cost of installation:

Per lamp.

£ / s. d.

Steam power, shafting, &c., and
foundations 1,280 227

Electrical plant, dynamo, wiring,

lamps and fittings 920 i 10 S

Total ;:^2,2oo £}, 13 3

The annual working expenses, ascertained from the expe-

rience of the last eighteen months, were:

Per cent

£ of total.

Depreciation on plant 10 per cent. _ 220 44
Interest on plant, 5 per cent no 22
Fuel -- --- 43 10

Petty stores ro 2

Broken lamps loS 22

Total ;ij496 per annum.
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The American Electric Girl.

BY J. H. STEDMAN.

A maiden fair to see, I know,
Of loveliness the essence;

Him upon whom her arc-Iijjhts glow.

I She turns to incandescence.

When first we met, a shock I got;]

But held on, just to test her:

Alas ! I'd left at home, forgot.

My " sole lightning-arrester."

The keenness of her brilliant mind
Makes her o'er others tower;

Who sparks this girl of mine, will find

Two thousand candle-power.

Her silken tresses rippling'flow.

You ardently admire;

Her small coquetting dynamo
Is wound with " thirty " wire.

Soft as the sweet magneto-bell

Her influence on you switching.

Your watch don't know what time to tell

Her volt is so bewitching.

Winds of despair and storms of doubt
May struggle to benight her;

Should Fates combine to put her out,

Joy comes with her re-lighter.

Two pretty feet on equal poles.

Nimble and quick denote her

The envy of all rival souls,

Who else has such a motor ?

When longing nearer'joys to taste

I strive with brave insistence.

Why will you fix about your waist

Shunt-magnets of resistance ?

Ah, alternating-current girl.

No praises can be flattery:

Short circuit, dear, and cease to whirl,

Make me your storage-battery.

And, dearest, should you rather not

Accept my offering votive.

Might 1 most humbly ask you Watt
Was your Electro-motive ?

To several circuits hereabout

You are the Central Station:

Would 1 all others could cut-out,

You lovely installation.

Soft nestled in your armature.

Lulled by your soothing brushes,

Your commutator's drowsy hum
All earth's excitement hushes.

No more my carboned heart would roam.

Sweet girl, these wislies grant me !

Reduce your current to one ohm.
My isolated plant, be.

Were I Am-Pere and she Gramrae-Ma
With insulation rounded.

We'd charge some unfrequented star

And live there till we grounded.— A'C'ia York Grapliic.

A New Experiment in IVIagnetlsm.

The circular magnetization which is devel-

oped in an iron wire while conveying an electric

current, has not hitherto afforded any direct ex-

perimental proof of its existence. Its effects in

increasing the self-induction of the wire have

been dealt with by Prof. Hughes, Lord Ray-

leigh, and others. We may also mention the

proof afforded by Wiedemann's experiment on

the longitudinal rnagnetization of an iron wire

conveying a current when submitted to torsion.

But owing to the magnetic circuit being closed

in the iron itself, direct experimental evidence

of circular magnetization was not forthcoming.

A very simple and conclusive experiment has,

however, been devised by M. Paul Janet, and

formed the subject of a note recently presented

to the French academy by M. Mascart. M.

Janet takes a cylinder of iron 30 centimeters in

length by 1.5 centimeter in diameter, which has

been cut longitudinally in halves and fitted

together with great nicety. A current of from

30 to 50 amperes is passed through the cylinder

for a few seconds. The two halves are then

separated. A sheet of paper is placed upon one

of the two plane sections, and dusting iron fil-

ings on this we find that, except near the ends,

the filings arrange themselves in straight lines

perpendicular to the two generating lines of the

cylinder which form the longer sides of the rect-

angular boundary of the section. At the two

extremities of the section the filings are arranged

in curved lines, with their convex sides out-

wards. This shows clearly that the two gene-

rating lines are the /od of the poles of a series

of semi-circular magnetic filaments, so that the

whole cylinder must be built up of a series of

annular magnets concentric with the axis, and
magnetized with an intensity increasing with

their distance from the center, which is the dis-

tribution of magnetism indicated theoretically.

A further verification may be obtained by sus-

pending a magnetized needle parallel to one of

the plain sections placed horizontally, when the

needle will set itself perpendicular to the axis of

the cylinder.

—

London Electrician.

The Turbo-Electric Generator.

This novel machine, of which eighteen differ-

ent sizes were exhibited at the Newcastle exhibi-

tion, consists of a dynamo, the armature of which
is attached to a long steel spindle, which revolves

in the center of a horizontal cylinder into which
steam is admitted by a pipe with a flexible joint,

the exhaust pipe being of Indian rubber. This
spindle carries a great number of brass disks,

which rotate between fixed disks attached to the

interior of the cylinder ; these disks are cut into

heliacal teeth or blades, set at an angle to the

axis of the cylinder, the pitch of the rotating

blades being opposite to that of the fixed blades.

The current of steam passing through the cylin-

der produces the rotation, the speed varying
from 9,000 to 10,000 revolutions per minute.

The e. m. f. is regulated by a connection with

the steam valve by which the speed is varied,

—

a mode of regulation claimed to be prompt and
effective. The machines are of extremely small

size and weight relative to their output ; an out-

put of 32 electrical horse power being obtain-

able from one 10 J^ feet in length by i}3 feet in

breadth. A small machine running a lamp of

1,000 candle power besides several smaller

lamps was exhibited, suspended by three wires.

Lamp Lighting Schedule. — Moonlight
System.

Appended is a lamp lighting schedule—moon-
light system, for the month of January, 1888,

applicable in Illinois, Indiana, Ohio, Iowa, Ne-
braska, Pennsylvania, New York, New Jersey,

Rhode Island, Connecticut, and practically for

Kansas, Missouri, Colorado, Wyoming, Ken-
tuck)', Maryland, Delaware, Virginia and West
Virginia.

The time for commencing to light is calculated

at one-half hour after sunset, or one hour before
moonset ; the time for extinguishment one hour
after moonri.se or one hour before sunrise.

The time for lighting or extinguishing is given
for the day on which the night commences.
The tmie up to 12 o'clock midnight is shown

by bold face type ; after midnight by light face

type.

January.

Day of Month.

23-

24-

25-
26.

27-
28.

29-
30.

31-

Lighl.

.5.10

5.10
.5 10
.5.20

0.20
.5.20

.5 20

.5.20

5.20
5.20
5.20
5.20
5.20
5.30
(ilO
7 40
,S40
f).40

10.30
11.30
12 20
1.20

2.20

3. to

4.10
No.

5.40
5.40
5..D0

Extinguish. Number
of Hours.

H. M.

8.20
3.30

10.30
11.40
12.50

2.00

3.10

4.20

5.30
0.20
6.20
6.20
6 20
6.20
6.20
6.20

6,20

6.20
6.20
6.20

6.20

6.20
6.20
6.20
6.10

light.

7.20
8.20
9.30

3.10

4.20

5.20

6 20

7.30
S.40

9.50
11.00

12 10

13.00

13.00

13 00
13.00

12.50

11.40

10.40

9.40
S.40

7 50
6.50
6-00

5 00
4.00

3.10

2.00

0.00

000
0.00

J.40
240
340

Total number hours. 21640

Electric Fishing Rods.

Wolf & Birks, of Berlin, Gennany, manufac-
ture electric fishing rods which are highly recom-
mended on account of the results obtained with

them. The fishingline and hook are connected
with a small incandescent lamp and a galvanic

battery. The incandescent lamp is fastened at

the end of the fishing-line directly above the hook
and attracts the fish. The whole apparatus

costs about $7.

CORRESPONDENCE.

New York Notes.

New York, Dec. 24.—Public interest in the

new Edison phonograph has been thoroughly

awakened by numerous newspaper articles, and if

the instruments prove capable of accomplishing

one-half of what it has been claimed that they

will do, we may look for a revolution in business

methods. Probably no invention has ever been

received or will be received with so much general

interest, and your correspondent is pleased to be

able to state that E. T. Gilliland, of the Phono-
graph company, promises that the instruments

will be in the inarket by the middle of January.

From Baltimore comes a report that some gen-

tlemen there have formed a company, to be

known as the Electrical Dispatch company, for

the purpose of developing an invention which it

is claimed will revolutionize the common carriage

business of the world. Drawings have been made
and a caveat filed, but the details are to be kept

secret until the company is fully organized, and
patents secured in this and other countries. The
scheme is to erect an elevated framework between

cities, and upon rails on this framework to pro-

pel, by means of an electric current, a car or

cartridge capable of holding merchandise and
mail matter of every description. The invention

provides for lubrication as the cartridge rushes

along. The inventor claims that a load of news-

papers could be landed in New York in a little

over an hour and a quarter after leaving Balti-

more. This is the report, but it would seem to

an observer that the capitalists and inventor of

the Electrical Dispatch company would have
their hands full in putting such a scheme into

practical operation.

A number of business men in New York who
lease Western Union and Baltimore &: Ohio
wires to Chicago, propose to prevent a rettirn to

the rates that prevailed before competition, by
putting up lines of their own. The average rental

is now $15,000 a year, as against $24,000 before

the B. & O. cut rates, and now that competition

is disposed of it is feared that the Western Union
will, as soon as the present contracts expire, raise

the rental, if not to the old figure, to a price

largely in excess of what is now charged. These
gentlemen have at last agreed upon a general

plan, and propose to carry it out without delay.

It provides for the formation of a joint stock

company, with a cash capital of $500,000, which
sum it is claimed will be sufficient to construct all

the wires necessary. The operating expenses, it

is calculated, will not exceed $100,000 a year,

and, as there are 50 subscribers, the original sub-

scription will be $10,000, and the yearly assess-

ment only $2,000.

The Electric railway. Van Depoele system,

between Brooklyn and Jamaica, is now in prac-

tical operation, and is giving the best of satisfac-

tion. The success of this road has undoubtedly
aided the South Brooklyn Street Railway com-
pany in deciding to use only electric motors on
their new lines.

The C. & C. Electric Motor company are now
making motors of the smallest size, J4 horse

power, which are automatic in their regulation,

and of constant speed. The smallest motors of

this class that they have sold heretofore have been

not under half a horse power. The new small

motors are particularly adapted to the driving of

single jewelers' lathes and dental engines, and
doing other light work.

The Union Fire Alarm Company, 145 Broad-

way, New York, have completed their contract

with the city of Altoona, Pa. The fire alarm'

system is a most complete one, and consists of

35 boxes, 6 recorders, 6 indicators, 6 large gongs
and 2 tower strikers. The cost to the city is

about"$5,ooo..
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The Sprague Electric Motor company have
just received an order from Pittsburgh for two
motors, 40 horse power each, for running ventil-

ating machines in the new court house. Mr.
Harding states that one of their motors in Pitts-

burgh, furnishing power for the telephone ex-

change, has been running for si.x months, day
and night, without stopping. A.

From Kansas City.

K.\NS.\s CiTV, Mo., Dec. 24—A subject which

interests all district telegraph companies is a

system or method by which messengers are

compelled to complete a service within a given

time, first, as a matter of economy, secondly,

as facilitating the prompt delivery of messages,

which is of importance to the subscriber, and

the prompt return of the messenger to the dis-

trict office, which is of importance to the com-

pany. The system used by the Home Tele-

graph & Signal company, of this city, is one

which has given great satisfaction both to the

company and its patrons. The arrangement of

the tariff book is such that one can see by a

glance at the rate sheet, the rate or price allowed

a messenger for a given service, the time in

which the messenger must complete the service,

the distance to a given point and return and

the nearest cable Ime on which he must ride.

As a matter of fact there is no guessing in re-

gard to the return of the messenger. The time

allowed is twenty minutes for each mile—walk-

mo- time—and it is found quite satisfactory.

A Satisfactory fire alarm test was made from

the Centropolis hotel over a direct wire con-

nected with J. C. McLaughlin's annunciator

system, during which time the department made

a run of 2,340 feet, laid 250 feet of hose and

had water on the building inside of one minute

and forty-five seconds. The same alarm was

given over a watch signal box of the Home
Telegraph & Signal company in six seconds.

A Russell engine has superseded water power

at the electric light plant at Kingman, Kas.

The United States Electric Light company

have equipped the large establishment of Jacob

Dold & Sons, packers, of this city, with their

system. Kerite wire is used throughout.

The Kansas City Electric Light company, E.

R. Weeks, general manager, have turned dark-

ness into daylight. They operate three separate

stations from which they furnish current for Soo

arc lights, a great number of incandescent

lights, and several motors.

Armour's packing establishment is being equip-

ped with 600 incandescent lights, furnished by

the Ft. Wayne Jenney company, under the

supervision of I. Brinkner.

T'he latest electrical enterprise here is under

the management of L. H. Holmes, who has

placed in circuit over sixty electric time clocks,

which have given great satisfaction. Mr.

Holmes states chat he cannot get clocks enough

to fill the orders he has already received. He
uses the Warner system. The switch board has

a capacity of 500 clocks. The central station

is located in Cady & Olmstead's large jewelry

establishment. Signals are received once a day

by direct wire from the observatory at Glasgow,

Mo., giving absolutely correct time.

The Inter-state Electric corppany, of this

city, under the management of Paul W. Bossart,

have installed several plants recently and among
the number one at Burton, Kas., which now has

150 lights in operation. Their intention is to

increase the plant by 300 lights more at once.

They use the Edison special accumulator lamp,

60 volt, .7 ampere, 16 candle power. The ac-

cumulators are charged during the day from

an Edison machine, operated by an engine

which is constantly in use during the day tmie.

As a matter of economy this system gives great

satisfaction. The same company has also fur-

nished a plant of 75 lights to the Kansas City,

Ft. Scott & Gulf Ry. Their exhibition plant

at their office in the Nelson building, is operated

by the United States system, which furnishes

the light for the entire building.

The Electrical Supply Co., at Kansas City,

represented by C. ri. Cone, owing to their

rapidly increased business, have been compelled

to seek larger quarters. They are now at 125

West Sixth street, room 6. H.

THE ELECTRIC LIGHT.

Electric lighting is making rapid progress in

Belgium, numerous private installations having
recently been fitted up in Brussels, Liege and
Ghent, and many others are in prospect. The
lighting of the Brussels electrical exhibition

especially is engaging the attention of various

Belgian firms.

The electric light has been introduced into the

Osaka bazaar in Japan, which has in consequence
received a great increase of visitors.

Electricity is being extensively utilized in the

collieries of Wales, both for power and light.

At the National colliery at Wattstown 200 Edison-
Swan incandescent lamps were introduced as an
experiment, and the colliers give them their un-
qualified approval, for superior light, absence of

smoke and necessity of attention ; 2500 of these

lamps are now in process of manufacture for the

various other collieries owned by the company,
and when these are ready for use not a single oil

lamp will be allowed in any of the pits. Mr.
Swan has also a new electric gas-detector, attach-

able to the miner's lamp, and capable of indi-

cating fire damp in quantities much more minute
than can be detected by any oil lamp.

Burlington, Kan., expects to have the electric

light in operation by February ist.

Concordia, Kan., has 61 arc lights of 2,000

candle power ; 14 of these lights are on the

streets and 47 in business houses. Fifty-four

incandescent lights, all of which have been
contracted for, are now being put in.

The incandescent lamps cost $1.25 each
per month.

Sterling, Kan., was lighted for the first time by
the electric light December 17th.

North Topeka, Kan., wants the electric light.

D. L. Davis of Salem, O., has secured a five-

year contract for lighting that city with 55 arc

lights of 1,200 candle power each. The lights

are to be in operation by April 1st, i88S.

Two 50-light Thomson-Houston dynamos have
been ordered for Sheffield, Eng.
Almost all the trains running between Airdrie,

Hamilton, and Hyndland station in Scotland have
now been fitted with electric light, by means of

an arrangement of a trailing conductor taking

current from a central rail. The Glasgow and
Helensburgh, Balloch and Milngavie services are

also being provided with the appliance.

The common council of Rochester, N. Y., has

appointed George Belknap, inspector of city

electric and gas lights.

Guelph, in Canada, is to be lighted by means
of 16 arc lamps, the cost of which is estimated at

43 cents per light per night.

Benhall lodge, Suffolk, the seat of Edmund
HoUond, says the London Electrical Jieview, is

now lighted throughout by the electric light.

The dynamo is driven by an engine of the ordi-

nary agricultural type of 8 horse power nominal,

and is capable of easily working 100 x6 candle

power lamps. In addition to the dynamo there is

also an accumulator capable of working 75 lamps
of 16 candle power for 9 or 10 hours. The
engine house is about 150 yards away from
the mansion, and the wires are laid under-

ground, securely protected by lead pipes. Li

the ordinary way the engine will be run for

a few hours during the' day-time, in order to

charge the accumulator, at the same time

doing other work, such as sawing wood and
pumping water. The pumping will be effected

by means of an electric motor, as the pump is at

some distance from the engine. Ordinarily the

accumulator alone will supply the lights, but on

special occasions, when all the lights are wanted,

the engines will be at work, during the evening

also. There are altogether 157 lamps distributed

throughout the house and stables. There are 39
in the three drawing-rooms, some placed near the

ceiling—in the centre piece—some on the lustres

and others in the form oi hand-lamps.

Professor Dobroslawin, of St. Petersburg, in a

recent paper on the comparative use of gas and
electricity for lighting theaters refers to experi-

ments made last February on the temperature

and ventilation of the Grand and Alexander
theaters, lighted with gas, and the Maria theater,

lighted with electricity. These three theaters

gave each two performances daily, and each held

about 1,600 people. The thermometers were so

placed as to be on a level with the audience.
The carbonic acid was determined by the Petten-
kofer method. As is well known, the tempera-
ture falls between the acts ; and it was found
that the temperature in the galleries did not fall

as rapidly as in the pit. As a result, the pro-
fessor thinks that people seated in the pit are

more apt to take cold than those in the upper
parts of the house. The highest degree of tem-
perature with electric lighting was 25° C,
and with gas 33° C. Professor Dobroslawin
does not think that the difference of air is notice-

able with either kind of lighting. Finally, he con-
cludes that electricity is far superior to gas from
the standpoint of health. Ralph Nevill recently

read a paper on " The auditorium of a theater,"

before the Royal Society of British Architects,

in the course of which he said lighting ought to

be regarded by the manager as a potent means
of inspiriting an audience. It might be accepted
that the electric light would be used, but never-
theless provision must be made for gas. To
be successful artistically the light must be
various. In the event of fire the electric light

would be extinguished ; the gas sunlight
ought therefore never to be put out, but
turned low during the performance, and turned
up full between the acts, the electric light

being turned quite out in the first case, so

that the eye may be entirely drawn to the stage.

The front of the circles was the natural place for

electric lights. The electric light rendered no
great provision of fresh air necessary during a

performance. It would, however, be always
requisite to provide an exit for impure air ; and
as long as gas was used behind the scenes, there

must be sufficient ventilation to take away the

enormous and dangerous heat at the top, with-

out creating a draught to the stage.

THE ELECTRIC MOTOR.
The directors of the Whitefish Bay Dummy

railway line have decided to use electricity for

a motor as soon as their track is laid, and sent a

man to New York to make investigations into the

merits of different appliances, reads a Milwaukee
dispatch of the 21st.

'i'he municipality of Geneva, has decided to

combine a system of electric transmission with
its extensive hydraulic system, to furnish power
to workshops, such as those of clock and watch-
makers, in the upper stories of buildings, as well

as electric light for the theater, and thus utilize

the water power of the Rhone electrically.

Since August ist, says the London Electrical

Review, the Elieson cars have run a total distance

of over 20,000 miles in the most perfect and
punctual manner. Statements of the number of

passengers carried have been supplied by the

North Metropolitan Tramways company, which
conclusively prove that the public prefer this

mode of conveyance to horse cars.

THE TELEPHONE,
Telephonic communication between Paris and

Lille, a distance of 120 miles, was established

December ist, and is now open to the public at

one franc for five minutes conversation through
any of the public telephones.

i'he telephone between Paris and Brussels is

proving very successful. The line is almost

monopolized by newspapers, news agencies, and
financial companies. A second line is to be com-
pleted soon; when it is expected that the income
irom private messages, which is already consider-

able, will be greatly augmented.
The executive committee of the People's Tele-

phone association of Rochester, N. Y., met again

on the 19th inst. A resolution was adopted that

no proposition from the Bell company should be
entertained that did not have in view the under-

grounding of the wires of the company.
Telegraph and telephone wire, madeof aspecial

alloy intended to supersede silicium and phosphor
bronze, is now being introduced by Rosthorn, a

wire manufacturer ot Oed, Austria.

Various suits for annulling the patent claims

of the Bell Telephone company in Austria have
been prosecuted during the past six years. An
English exchange states that claims 13 and 15

were annulled as regards Austria-Hungary in

March, 1885. Claims i to 10 were annulled in

i
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Lower Austria in April, 1886. And the latest

decision, Oct. 28, 1887, annuls ten of the most
important claims, and practically destroys the

whole value of the patent in Austria. These
claims relate to the transmission of articulate

sounds by induction, produced by the deforma-

tion of iron plates; the employment of reso-

nators; the combination of a steel magnet with a

prolongation of soft iron surrounded by a bobbin;

the production of musical sounds by means of

undulatory electric currents, the production of

continuous undulatory current by the oscillations

of a body capable of inductive action, or of a

bobbin in the neighborhood of such a body.

The ground of this last decision is that the in-

vention was already known in Austria at the time

the patent was granted.

October 31st the telephone subscribers in Italy

were divided among the various cities as follows:

Venice 26S, Naples 992, Palermo 520, Catania

232, Messina 183, Milan 1,213, Turin, 6S1, Genoa
409, Florence 748, Bologna 375, Leghorn 388,

Rome 1,835.

THE TELEGRAPH.
An English exchange states that just one hun-

dred years ago Arthur Young, travelling through
France, was nitroduced to M. Lomond, an inge-

nious mechanic, who showed him " an electrical

machine connected with a wire and a similar

electrical meter at a distance where his wife

writes down the words indicated by the motions
of a pith ball—the length of the wire makes no
difference."

It is stated, on good authority, that the nego-
tiations between the French and English gov-
ernments for the joint working of the submarine
cables across the English channel have progressed

so far that no doubt whatever is now entertained

that a satisfactory arrangement will be arrived at.

The English government firmly declines to

grant a prolongation of the Submarine Tele-

graph company's license to land cables on
British shores, and not to renew, after January
i2th, 1S89, the working agreement between the

postmaster-general and the company.
An Annapolis, Md. dispatch of the 17th reads:

In the Court of Appeals Judge Bryan has deliv-

ered the opinion of the court in the case of

Postal Telegraph company vs. Samuel Snowden,
George W. Dobbin, receivers, et al. On the

former appeal in this case it was decided that the

Postal Telegraph company, of Baltimore City, had
no real or substantial interest in the telegraph

wires, poles, and other property which were the

subject of controversy in the suit, and that all of

it belonged to the Postal Telegraph and Cable
company, and should be devoted to the payment
of its debts, and to that end it should be sold by
the receivers in the case. The Postal Telegraph
company of New York, after this decision, de-

cided to come in and be a party to the suit to

press its claim on a note of ^91,000 given by the

Postal Telegraph and Cable company for the

construction of its lines. A simple contract, cred-

ited at this stage, the court decides, had no
right to interfere in the litigation concerning it.

The order was afirrmed and the cause remanded.

Miscellaneous Notes.

A Spanish shepherd killed by lightning re-

cently was made the subject of a post mortem
examination, to discover how the electric charge
had done its fatal work. His eye-brows and eye-

lashes were burnt off, his eye-Jialls were dried

up, all his left side was scorched and burned in

spots down to the ankle, while the right side of

the body and right leg were uninjured, berious

as these injuries were, none of them appeared
sufficient to have caused his instant death. But
as soon as the breast was opened, the cause of

death was soon apparent. The lungs were
frightfully congested, and the heart was enor-

mously dilated and filled with coagulated blood.

With all this damage to the man, his clothing

was very little injured, the only trace of the

lightning upon it being a small hole bored
through the rim of the hat and a slight singeing

of the shirt collar.

—

Index.

The Massachusetts railroad commissioners
have issued a circular calling upon the railroads

for information in regard to present methods of

heating and lighting cars. , The clause relating

to the latter asks for " a description of such sys-

tem or systems as you may have for lighting

cars, stating the kind of lamps and oil used, the

method of lighting by electricity, with an esti-

mate of the relative cost of oil and electricity, if

both are in use."

Last week a bill was introduced in the fiftieth

congress " to protect innocent purchasers of

patented articles, making it a valid defense

against actions for infringement, that the article

was bought for use or consumption, not for sale,

and in good faith and in the usual course of

trade; and providing that all patents shall be
subject to purchase by the government for gen-
eral use at a reasonable valuation."

One of the inventors of the electrical matrix-

making machine designed to do the work of a

compositor, mentioned in a recent number of this

journal, thus describes some of the salient fea-

tures of the apparatus : In the center of the ma-
chine is a type or die-plate which carries ninety-

one dies comprising all the necessary characters.

This die-plate stands on short legs and slides on
a steel plate, which. has a small hole in its center

through which the dies are driven to the matrix

below. The die-plate is attached to a thin lever,

on the outer end of which is attached a hard rub-

ber button like that on a telegrapher's " key."

The letter is pivoted on a slide moving in and
out from the center of the machine. By means
of this swinging and sliding motion a person tak-

ing hold of the button on the lever may throw
any part of the die-plate over the hole in the

steel plate below. At the outer end of the lever,

just below the button, is a metallic point which
just slides over a hard rubber plate with holes

arranged to correspond exactly with the arrange-

ment of the dies in the die-plate. By bringing
the button over and pressing it down into one of

these holes, the corresponding die is brought di-

rectly over the hole in the steel plate. The act

of pressing the key down makes an electrical

connection which throws the matrix the proper
distance for the letter to be printed, and at the

same time throws down a hammer upon the die,

driving it through the hole into the matrix. The
operator's attention is confined strictly to press-

ing the key into the proper holes and to throwing
the spaces. When the end of a line is reached
a touch upon a key returns the matrix to the be-

ginning of the line, when a touch upon a third

key moves the matrix for either an ordinry or a
leaded line, as desired.

To electricity all things are possible. Witness
this incident: Lightning struck a basket of eggs
in a farm yard near Meridian, Miss., not long
ago, and a man who witnessed the descent of the
electric current solemnly declared that it hatched
out chickens from several of the eggs.

The Electrical Protective Supply company of

Chicago has been incorporated. The capital

stock IS $100,000 and the incorporators are F.

S. Terry, H. S. Smiley and F. W. Parker.

At Marion, Indiana, on the 19th, inst., a team
of horses owned by D. P. McKinney was killed

under peculiar circumstances. One of the nat-

ural-gas arches was accidentally torn down and
the electric light wire which was attached
dropped to the street. McKinney 's team follow-

ing a few minutes later .stepped on the charged
wire and both horses fell dead from the shock.

The California and Oregon railway was com-
pleted at Ashland, Oregon, on the 17th, and the
programme of announcing the event along the
Pacific coast by firing guns and ringing bells,

through the medium of an electrical circuit in

connection with the last spike driven, was carried

out.

Telephone Stock Quotations.
Col. S. G. Lynch, broker, 146 La Salle street,

Chicago, furnishes the following quotations on
some of his specialties in telephone stocks:

Chicago _._ 375 390
Central Union 44 45
Michigan 76 77
Great Southern 30 32
Colorado ig 21
Rocky Mountain Bell .- 40 45
Cumberland 62 65
Wisconsin 108 109
Bell of Mo 160. 165
Iowa Union 28" 30
Missouri and Kansas. i ..... 68 69

Business Mention.

Howard Fairbrother, representing the Ireson
link belt, has received orders from the Chicago
Arc Light & Power Co., from the Western Elec-

tric Co. and from J. H. Reid of the Mather Elec-

tric Co. The outlook for business is so promis-
ing that Mr. Fairbrother will stay in the west un-

til March next.

The Central Electric Co., 38 and 40 La Salle

street, Chicago, have taken the exclusive agency
for the states of Illinois, Michigan, and Indiana
for the McCulloh American district telegraph

system, and are prepared to grant licenses and
furnish material for complete outfits.

The Callender Insulating & Waterproofing Co-
of New York have appointed the Electric Im.
provement Co.,217 Sansome street, San Francisco,

Cal., agents for the sale of their bitite insulated

house wires and cables and also agents for their

trinidad wires for the states of California, Nevada
and Oregon and for Arizona and Washington
territories. The manufacturing company have
been shipping a considerable quantity of wire to

California for some time.

The Silvey Electric company, recently estab-

lished at Lima, O., have received and put in

place part of the machinery for their works,
and their building is being fitted up to receive

the remainder of their order, which they are

notified has been shipped. They expect to

have their plant in shape to begin operations by
January ist. Their office in the Globe Ma-
chine works building is a model of neatness

and taste, and in keeping with the vigor and
push manifested by the management.

Electrical Patents.
Issued Dec. 20, 1887.

374,948. Clip or hanger clasp for supporting cables, etc.

Thomas T. Eckert, New York, >j. Y.
The cable hanger consists of a single strap of sheet

metal. One end passes over the supporting wire and
down so as to lap over the other end of the strap.

The lapped ends are not bolted or otherwise fastened

together.

374,959. Dynamo Electric Machine. Joshua Gray, Med-
ford, Mass.
The second claim is as follows: " In a dynamo

electric machine, the combination of an exterior and in-

terior field magnet pole with a series of armatures ro-

tating in the same direction within the magnetic field

and in inductive proximity to each other, substantially

as described.

375,001. Electro-pneumatic Mechanical Movement. Al-

fred Roosevelt, New York, N. Y., executor of Hil-

borne L. Roosevelt, deceased.

375,007. Galvanic Battery. James Serson, Boston,
Mass.

375,014. Cut-out for Electrical Distribution Apparatus.
Marmaduke M. M. Slattery, VVoburn, Mass.

375,022. Method of Electric Welding. Elihu Thomson,
Lynn, Mass.
The abutting ends of the pieces to be welded are

preferably made tapering. These ends are forced to-

gether with a moderate pressure and then after the

parts are raised to a welding heat by the electric cur-

rent, the pressure is increased to form the weld.

375,034. Carbon Electrode for Galvanic Batteries.

Chas. H. Wilder, Natick, Mass.
The element consists of particles of ground coke

united by coal-tar and bitumen, the whole being
heated to a high temperature to render the formed
carbon homogeneous.

375.063. Railway Signal. J. Harper Gibson, New York,
N. Y.

375,083. Signal Box. Morris Martin, Maiden, Mass.
375.117. Combined Gas and Electric Light Fixture. Sig-

mund Bergmann, New Y'ork, N. Y.

375.118. Electric Gas-Lighting Apparatus. Charles B.

Bosworth, Ev£rett, Mass.

375,160. Railway Train Timer. George W. Housel,
Bloomsbury, N. J.

375,238. Electrical Circuit Closer. Marshall M. Welch,
Atlanta, Ga.

375,242 (i) 375,243 (2) Thermo-Electric Generator. Ed-
ward G. Acheson, Pittsburg, Pa.

(1) Heat is caused to pass through one or more
films of gas included in an electric circuit. There are

nine claims.

(2) Contains five claims the first being ;

'

' The
method of producing a difference of electrical potential

between two solid conductors, which consists in heat-

ing one of them directly, and conveying the heat from
the same to the other by a moving fluid conductor sub-

stantially as described."

375,255. Combined Electric Motor and Fan. Harry H.
Blades, Detroit, Mich.

375,270. Insulator. Edward C. Emery, San Diego, Cal.

375,280. Tip for telephone cords. Frederick A. Forbes,

Detroit, Mich.

375,295. Insulated electrical conductor. Alfred Kissel,

Salem, Mass.
The conductor is carried by a substance called Ada-

manta rubber, which is composed of resin, caustic

alkaline earth, oil and sulphur.

375,299. Municipal telegraph. Morris Martin, Maiden,
Mass.



December 31, 1887 WESTERN ELECTRICIAN.

mm 12;lCT'Slf^ai ^^svie^ii i^w
Manufacturers and Importers of and Dealers in

Telegraph, District Telegrajjh, Telephone, Fire Alarm, Burglar Alarm, Genei'al Electrical Supplies,
and Hailway and Steamship Sujjjjlies.

Sols Agents United States for APFLSgATS^S ELEGTRIG FLOOR MATTIHS.

171 Randolph. Street, GLMfClf^erO, lE^Ex.
Factories : ANSONIA, CONIST.

^ lINK BELT
mpji^^nUmiB

p^j^ij^^ j,|^,^,^ p^iigy^
11-23 South Jefferson Street,

CHICAGO.
MINNEAPOLIS. NEW YORK.

BURR & DODGE, 125 No. 5th St., Phila.

FOR DYNAMO DRIVING.

Investigate before Buying-.

Russell & Co.
MASSILLON, OHIO,

BUILDERS OF

Automatic Engines
BOILERS, ETC.

Compfete Power Plants Furnished
and Erected.

Sknd por Catalogue.

P. L. Rose. G- Rein.

Rose & Rein,
Electric Hjorks,

322 N. Second St.. St. Louis, Mo.

btil.V^TlAX MAY & CO.'S

IMPROVED $60
Screw-Cutting Lathe
Designed especially for electrl*

claQsand others requiring alatbe
fur accurate work. Catalogue of

Lathes, Drill Presses, Tools, etc.

mailed on application.

Xja,-tl3.es 0x1 I'-xri.aJ..

184 W, Second St, Cincinnati. 0.

Standard Electrical Test Instruments.
AYRTON & PERRY'S NEW SPRING AMMETERS AND

VOLTMETERS.

Edelman, Hartmann & Co.'s Galvanometers, Bridges and

Rheostats by all the prominent makers.

Call and Examine.

JAMES W. QUEEN & CO.

924 Chestnut Street, - - PHILADELPHIA.

M. T. Greene, Pi-esid6nt. Geo. A. McKiNLOCK, Treasurer. "Wm. H. MoIvTnloce, Secretary.

WESTERN AGENTS COMPANY.

Electric Lleht, Telephone TITT'DT'Cl A 1VT) f* A HT T'S ^°^ Aerial, Submarine and
and Teicgraph Underground uses.

38 & 40 LaSaile Street, Chicago.

Gutta Percha Insulation. Sawyer -Man Electric Co.
LICENSED BY AMD SUCCEEDING TO THE C03IMERCIAL BUSINESS OP THE

CONSOLIDATED ELECTRIC LIGHT COMPANY,
OWNERS OF THE SAWYER-MAN PATENTS.

GENERAL OFFICES:

MUTUAL LIFE BLDS,

32 NASSAU ST.,

NEW YORK

Plans and Estimates Furnished
for all binds of Incandes-

cent Lighting.

Philadelphia Office:

No, 308 WALNUT XT

BOSTON OFFICE:

No. 33 FEDERAL ST,

Estimates Furnished for the
Thomson-Houston System

of Are Lighting.

The DY>"A^IO of this Company Is'aUTOMATIC In its regulation, and will maintain a UNIFORM

LIGHT, with ALL or ANT PORTION of the lights In Circuit. Our LAMP will NOT BLACKEN and

will MAINTAIN Its CANDLE POWER during Its Guaranteed Life.

WILtARD JL. CANDEE, Treas.CHAS. A. CHEEVER, Pres.

The Okonite Company,

oON/^

Our Balata Insulated Flexible Cords

ARE SUPERIOR TO ALL OTHERS.

SEND FOR SAMPLES.

Qeetrsic [fif^l^t,

Manufacturers of

"telephone SHsl ^leJPapI^

WIRES AND CABLES
FOR AERIAL, SUBMARINE AND UNDERGROUND USES.
We particularly desire that a trial should he given our wire by all parties contemplating Underground.

Aerial or Submarine service as we are convinced that It is the safest wire for the purposes known, and we

can without hesitation, refer to parties who are now using It. "We are also manufacturers of the celebrated

OKONITE TAPE, the oest Insulated Compound for making joints In the market. Estimates and

quotations furnished upon application.

Chicago Branch 38 & 40 LA SALLE STREET, Chicago, IIL

Minnesota Branch, MINNEAPOLIS ELECTRIC CO., Minneapohs, Minn.

Nebraska Branch, MIOUND ELECTRIC CO., Omaha. Neb.
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paraday (|arbon (|ompany,

CAPACITY, 1,000,000 CARBONS MONTHLY.

PITTSBURGH, PA.

The Electrical Construction Co.,

G. A. HARTER, Manager.

EXPERIMENTAL WORK UNDERTAKEN
,

MODELS MADE, Etc., Etc.

franklin s. carter. CHAS. M. WILKINS.

Partrick & Carter,

Electrical Supplies

E. WARD WILKINS.
ESTABLISHED

1867.

for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, Etc.

No. 114 South Second Street, Philadelphia, Pa.
SOLE PROPBIETORS OF THE

PATENT NEEDLE ANNUNCIATORS AND BURGLAR ALARMS,
Batteries, Electric BeUs, Push Buttons, "Wire, etc. Electric Bell Haogers' Supplies, Electro-Platers' Supplies, Electro-Medical Machines, Experimental Apparatne, Electrical NoTeltles, etc., etc. Send for Catalogued

and get prices before purchasing.

PTICE!

TVe Mate and

TeleplioDOs

For Long or

Short Lines.

Instruments

Unexcelled

AND

SOLD
Outright.

ADDKESS

American

CUSHMAN

TELEPHONE

COMFANY,

Room 12, 243

S. Water St.,

CHICAGO, LL.

The Globe Electric Company,
Manu/acturers-, Importers and Dealers in

Qlectrlcal apparatus ^ @5upplles,/ipparaTus ^ ^uppl
AGENTS FOR EUROPEAN ELECTRICAL SPECIALTIES-

46 South Water Street, Cleveland, Ohio.

Complete Domestic Combination Outfi's.

These sets require do technical knowledge to connect; tliey are
all contained tn blact, highly flnlshed hard rubber cases, mounted In

nickel plate and ready for use The hell domes are all 3+ inches, the
colls are wound with silk covered wire and tbe contacts are of
platinized silver.

Three Way Annunciator and Bell Set _5l6 00
Invalid's Portable Call Bell Set __ 7 00
Burglar Alarm Set 7 50

Fire Alnrm Outfit §7 00 to 8 00
Portable Electric Testing Set (see cut) 10 00
Family Electro Medical Set J2 00

Telegraph Set for Short Lines and Learners 6 50

High and Low Temptirature Alarm 12 no

Single Stroke or Trembling Bell Set 6 00
Switchboards, Switches, Annunciators, Bells, "Wires, Push But-

tons, Alarm Contacts, etc.

The Rice Automatic Engine.

H 5 S ^ -3 -B g § I 3 I g 5P PH

THE JOHN T. NOYE MFG. CO., BUFFALO, N. Y.

SCE[ENECTA.DY, ]^. Y.,
-MAXUFACTUPvERS OF-

Insulated Wires, Flexible Cords in£Cables for Telephone, Telegraph

JAMES F. KELLY, General Sales Agent, !9 Day Street, New York.

1 H OlB
Both Advertiser and Publisher by mention

inp the WESTERN ELECTRICIAN when

writ! g to adv;r Isers.

MICROPHONE CELL.
THE ONLY TELEPHONE BATTERY.

Guaranteed of Longer Life and Greater
Strength than any other Battery.

Our Cups are Indestructible and Inexhaustible.
This Battery is beyond doubt the Simplest, Cleanest
md Best Adapted for open Circuit Worlc. Our Sales
now Lead them all, a fact which speaks for itself.

PRICE, COMPLETE WITH COVER TIGHT TOP, $1.00.

DISCOUNT TO THE TRADE.

The %\. \m% BattePij Mnfg. Cfompanij,

. Mnfrs. of ELECTRICAL IHERCHANDISE,

807 Locust St., St. Louis, Mo.

Bug 9j Dust Proof

BELLS.

flazazer & Staoley,

Manufacturers,

32 & 34 Frankfort St.,

NEW YORK.
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J B. YOUNG,
PRESIDENT AND TREAS.

B. K. JAMISON.
VICE-PRESIDENT.

Solar ©art@a & MLim, C@,
OFFICE,

N O. 6 9

Schmidt i Friday

Building.

PITTSBURGH.

PENN.

WELL SELECTED

AND GOOD

Cartons

MADE FROM NATURAL GAS. PROCESS PATENTED.
Western Office, Room 45, 187 La Salle Street, Chicago.

SPECIAL DISCOUNTS ON LARGE 0;?DERS.

Telegraph, Telephone and Electric [Ight Supplies.

ANNU^CIATORS, BURGLAR ALARMS, ELECTRIC BELLS,

BATTERIES AND BATTERY SUPPLIES.

Repair Work done and Special Manufacturing attended to.

Skilled Workmen m all Departments.

I^"ALL APPARATUS WARRANTED AND SATISFACTION GUARANTEED.

MAGNETO BELLS, ETC.. ETC.

FJairu/ay y<^l(^(5rap[7 S^PP'y Qpmpapy,
No. 211 and 213 Randolph Street, CHICAGO.

COREKSPONDKXCE SOLICITED.

United States Glectric Fire Alarm (Jo.

EVART, MICHIGAN.

PROPRIETORS OF THE

•^ Cbese Police aiiil Fire Alarm Telepapli

SYSTEMS,

The most Efficient, Durable and Re-

liable now in use, and giving

entire satisfaction in dif-

ferent cities and

villages in the United States.

SEND FOR CATALOGUE.

J. J. DICKEr, Pl-esident. ISRAEL LOVETT,
H. ,1. WELLS, Sfic'y and Gen'l Man. Sup't and Eleotrlclan

FLEMON DRAKE, Vice President.

L. H. KORTT, Treasurer.

MIB'LAND ILICJTMIC CO,
OMAHA, NEBRASKA.

DEALERS IN

Foe tbe TCelegrapb, lelepboae aad Eleetele tlgM.

Hotel and House Annunciators, Burglar Alarms, Fire Alarms. Electric Gas Lighting, Speftking Tubes,
Elevator Annuucliitors, Batteries, Push Buttons, Electric Pens, Telegraph Learner's Instruments, Medical

Batteries, Linemen's Tools, Bell Hangers' Supplies, Railway Velocipedes, Cars, Etc.

Western Agents,—THE OKONITE CO.. and the Keturn Call System of Hotel Annunciators. Fire
Alarms for Cities and Towns. We own the Franchises of the Western States and Territories for the

IMPROVED McCULLOH

-Mt^JaE^(IC^]^-!•DIgIF]^IC¥-^ JFELES^^PP -J- gY3TEja,3t£<-

and are prepared to give franchises and construct plants on reasonable terras.

lJ^~Estimates furnished and contracts made for any and all kinds of ElecLrlcal Work in any part of the

j^„ West. Correspondence solicited. Illustrated Caialogue and Price List on Application.

George P. Barton,

^ ,^,,,,,,^130; Offi(;e ^

Rooms 68 and 69 TEMPLE COURT,

225 DEARBORN STREET, CHICAGO.

Patent and Trade-mark Cases.

^vpIH
k1H^^ '

"^'-'
jJUJl

WATERHOUSE SYSTEM

ARC AND INCANDESCENT
ELECTRIC LIGHTING.

The only perfect Automatic Instantaneous

Current Regulation.

A 2000 c. p. Arc Light produced with less llian two-thirds of a Horse Power, or

twelve 16 c. p. incandescent lamps to one Horse Power.

We are producing 210 3,000 c. p. Arc Lights, Commercial lighting, on 3.400 lbs.

of coal per night, from dusk to 1 o'clock, or 2 lbs. of coal per light per hour.

We guarantee that the above lights will successfullj- compete with any Arc Lights

in the world, lor Size, •( liiteiiess and Steadiness.

Advantages, 35 per cent, less m steam plant, and a constant saving in power.

THE WATERHOUSE ELECTRIC AND MFG. CO.
HARTFORD, CONN.

154 LA SALLE STREET, CHICAGO, ILL.

The Card Electric Motors.

THE CARD ELECTRIC MOTORS,
I for running sewing machines, dental lathes, etc., by
I

arc or by incandescent light currents, also for photo-
i graphic retouching and other light power uses by

i
primary battery. These motors have the Card Re-

j

]
movable Commutator, in which all the sections can
be taken out and replaced without disturbing a wire.

i An excellent apparatus for schools and colleges. II-
'

I

ustrated catalogue sent free on demand.

&E0. F, CARD MANFG, GO.,

^

Mention Western Electrician. CidCinnatli OhiO.
50NDA (FORMERLY PRISMl CELL, CO-MPLETE.

The Standard Open-Circuit Batteries of the World.

GONDA and DISQUE,

The Only Genuine Leclanche' Balteries

.\re these which bear this

- LABEL and the Trade-Mark, GOXDA.

DO SOT I3E IMPOSED TPOX BY IMHATIOISS.

If dealers have not the Genuiue Battery,
send direct to us for Price-List.

THE LECLANCHE BATTERY CO.,

149 West Eighteenth Street, New York.

GENUINE DI'-tiUE CELL COMI LETL

The Porous Cell also bears Label.
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Electric Light Repairing, General Machine Job-Work, Pattern Making, Etc., Etc-

I^^^XUNT,

ELECTRICAL AND MECHANICAL ENGINEER, g,"^'^-^^^

Office and Works: 76
ANUFACTURER.

MARKET ST., CHICAGO.

For Elecrric Light Service and all other purposes requiring Power; Economical in Steam Consumption;
Does not Race; Speed Constant under Varying Loade and Pressure of Steam; Simple in Construction.
Eequires no more space than double disc engines.

Contracts taken for complete steam plants, including boilers and all conuectiuna, masonry and erec-
AU "work guaranteed. Send for Catalogue and full particulars. Address

THE TAYLOR 3L\JSTTFACTrRIXG CO., Chambersburg^. Pa., U. S. A.

Chicago Electric Club.

There will be a meeting of the Chicago
Electric Club Monday evening, Jan.

16th, at 8 o'clock, at the rooms of the Club,

132-124 Clark Sti-eet.

(American i^lectpical ^ort^s,
\ 11/ PROVIDENCE, R. I.,

^ \ rJ I / ESCLTTSITE MANTJFACTURERS OP THE

^^x// /•
., pj^j^]^j^Y CABLE

Telegraph, Telephone and Electric Light.

Highest Insulation and Lowest Inductive Capacity

of any Cable in the Market.

\ New York Office, IS Cortlanrtt Street.

P. C. ACKERMAIS^, Ag^eut.

G^ILES ANXI-IMAGISTEXIC SHIELID
Office of Van Depoele Electric M'fg. Co.

Chicago, Feb. 16, 1886.

Anti-Magnetic Shield & "Watch Case Co.
Qenile-men : — Your Anti-Magnetic

Shield for watches cannot be over-esti-

mated. It is now very near eight months
that I have worn my watch, and to-day
it is (without correcting time) about one
minute slow. Considering the fact that
I am every day near dynamo electric

machines in our regular business, the
test could not be harder. I could never
have believed it before that protection
was so complete. In this age of elec-

tricity, not only electricians, but every-
one who needs the correct time, should
have the Anti-Magnetic Shield. A good
deal of practical utility, as well as pleas-
ure, can be derived from a good time-
keeper. At present, I look upon a watch
without a shield as a thing incomplete,
and so it is. Very Respectfully,

CHAS. J. VAN DEPOELE,
Electrician, V. D. P. E. M. Co.

Sure protection from all Electrical and Magnetic disturbances.
Send for descriptive circular.

'UyjLXCIiES.
' '- * * * I have no hesitation in saying
that I believe the shield would perfectly
protect the watch against any magnetic
influence to which it is likely to be ex-
posed by being worn in the vicinity of a
dynamo machine.

The plan you have adopted of plac-
ing the watch movement inside a closed
box of this magnetic material, is based
on true scientific principles, and is the
only plan I know that could succeed.

WM. A. ANTHONY,
Prof. Phs. Dept., Cornell University.

The application of Anti-Magnetic
Shields to pocket time- pieces promises to
be of very great importance to horologists

and watchmakers ; it will render opera-
tive and fine adjustments and mechan-
isms which hitherto have been made
almost nil and in operative on accovmt of
their susceptibility to the all-pervading
magnetic infiuence.

AMERICAN WATCH CO.,
Waltham, Mass.

GILES BROS. & CO., 103 State Street, CHICAGO.

The Baxter Electric Motor.
Tliis Motor is now ready to he placed upon the Market.

Manufactured for both

fiVQ a^d Ii7ea9d(^s(;e9t ^ir(;(jits,

THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE.

CORRESPONDENCE^ SOLICITED.— Address

:

1 1 SOUTH STREET, BALTIMORE, MD.

Factory A, Constitution and Monument Sts. Factory B, Buren and Monument^Sts.

T\)e U/oodbury

AUTOMATIC

Cut-Off High Speed

*T I •!

-MAKUFACTUEED BY-

DJOODBUI^Y GnGIKE

(Company.

ALSO BUILDERS OF

piaii> 5lide l/alue

ASD

DonWe Yalve MGiinin Speefl

AUTOMATIC

Qut-Off E^9<5i9<^s

AND

TUBULAR BOILERS.

Address the Manufacturera at

652 Mill Street, ROCHESTER, H. Y.
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The Van Depoele Electric Manufacturing Go.
OF CHICAGO, ILL., U.S.A.

Owners of the Patents and Inventions

of CHAS. J. VAN DEPOELE

Electric Railway
Apparatus,

Electric Arc Light Dynamos and

Lamps,

CONSTANT SPEED STATIONARY

ELECThMC MOTORS, ETC.

Our Arc Electric Light unequalled.

The only pejfect Double* Lamp.

Thousands in use. Guaranteed

equal to any in every respect.

Van Depoele Electric Lights

VAN DEPOELE

jQlectric j|ailiuays

ARK IN OPERATION AT

Appleton, Wis., Scranton, Pa.,

Montgomery, Ala., Detroit and

Port Huron, Mich., W^indsor, Ont.,

Binghamton, N. Y., and Lima, O.,

and are being constructed at An-

sonia, Ct., Brooklyn, N. Y., and St.

Catharines, Ont., Omaha, Neb., and

Dayton, Ohio.

" Estimates and Catalogues sent on
Application.

Are in use everywhere and are daily growing in Popularity. W^rite for Illustrated

Electric Light Catalogue.

-ADDRESS-

VAN DEPOELE ELECTRIC MANUFACTURING CO.
15,17, 19&21 NORTH CLINTON STREET,

MW YORK OFFICE : Rooms 220, 221 & 222, No. 45 BROADWAY. CHICAGO, ILL., U.S. A.

Standard Electrical Works,
MANUFACTURERS OF

mumu%. Telegraph and Telephone gpparatus,
BURGLAR

ALARMS.

SOLE MANUFACTURERS OF THE

HESS SYSTEM OF GUEST GALL, FIJIEALARIIII « ANNUNGIATOR GOMBINED.

CALL BELLS, "POST'S" MAGNETO BELLS, PINS AND BRACKETS, BATTERIES, ETC. ETC.

In Stock: Full Line of Iron, Steel and Hard-Drawn Copper Wire. Delivered at Lowest Prices.

ESTIMATES FURNISHED. SEND FOR CATALOGUES AND PRICES...^ CINCINNATI, OHIO, T5.S, A,

MPROYED ^"ItAW •* ffRISM"-* lATTERY*
THE NEATEST OF ALL BATTERIES. LTHE BEST AND CHEAPEST.

SIZE OVER ALL, 4M x 4K x 7K.

"With the exception of glass broken by carelessness, and the zinc and sal-ammoniac consumed in the production of current,

all parts of this Battery are Guaranteed to he Everlasting. Perfectly uniform and reliable in action, of faultless construction and
beautiful appearance.

Perpetual Negative Elements mi
These consisting of specially prepared prisms of Carbon are fine depolarizers, perfornung this function indefinitely, do not

require renewal, as is the case where chemical depolarizers are employed, thus a great economy is effected. These cells are so

constructed as to prevent evaporation of the solution, and crawling out of the salts. Thousands of these cells now employed for

Telephone Transmitters, Gas Lighting, Annunciators, Burglar Alarms and other Automatic Devices are giving Perfect Satisfaction.

The many Physicians DOW using the "Improved Law "as an office battery, are unanimous in their expressions as to its

perfection and adaptability for electrolysis and general galvanization, requiring no renewal nor attention in from two to five years,

the latter depending only on the amount of use.

Note :—This battery is not suitable for Galvano Cautery nor Incandescent Light purposes.

LAW TELEPHONE CO., Sole manufacturers, 112 LIBERTY ST. NeW YORK.
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Fort IHTayne " Jeziney" Electric I.isKt Co.,'m
SOUE OWNERS AND MANUFACTURERS OF THE

PHILADELPHIA

J. A. Jenney Dynamo-Electric Machines,
AND THE PERFECTLY AUTOMATIC AND SELF-REGULATING

* *JElT3SrEY ARC LIGHX- >^

The JENNEY DYNAMO has no equal for SIMPLICITY, COMPACTNESS and DURABILITY.
The same has been said and admitted to be true of the Jenney Lamp. Recommended for the a^vard of the

<3P«JriL.T?- C31-OIjI> 3VE IE: 33 .^ H.
At the Great Southern Exposition at Louisville, 1883, for Best Arc System. Awrarded First Medals
for Best Arc Lamp, Best Arc Dynamo, Best Arc System.

This system HAS NO EQUAL for SIMPLICITY, DURABILITY and STRENGTH OF LIGHT.
We have the Only Perfect W^orking Headlight for Steamboats, with Focusing Reflector. Full in-

formation furnished on application.

MAIN OFFICE AND WORKS: Broadway and P. Ft. W. & C. Rv-, Ft. Wayne, Ind., U.S. A>
OFFICE: 26!North Seventh St., G. A. WILBUR, Manager. CHICAGO OFFICE: 115-117 Monroe St., W. J. BUCKLEY, Manager.

y
OF

c:ji_.e3-ve33l.-a.p^3z>. o:]^io.
MANUFACTURERS OF

Ineandeseenee

Lighting

Apparatus.

CARBONS FOR ARC LAMPS, Etc., Etc.

Chicago agent,

ALEXANDER KEMPT,
130 Wrthington St,

Omaha agent,

E. G. TUPPER.
iSpQFarnham St,

il

C.£G. "Electric Motor-

1-2 H. P. Motor for Incandescent Circuit.

Efficient Electric Ufotors
WOUND FOR ANY CIRCUIT,

AUTOMATIC OR HAND REaULATION.

Interchangeable Parts. Designed for Popular Commercial Use.

90 South 5th Avsnue; Hew York City.
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