BOARD OF
RAPID TRANSIT RAILROAD COMMISSIONERS
266 BROADWAY,

Ao Yoo, Jamuary 15, ... 1865

The Board of Rapid Transit Railroad Commissioners will
meet on Wednesday, January 16th, and on Friday, January 18th,
1895, at two o’clock P, M, for the purpose of hearing such per-
sons as may desire to be heard concerning the method of construc-
tion of a rapid transit railway.

Yours respectfully,
Lewis L, Delafield,

Secretary.
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Means BEST
C. J. BOQUE, 206 Centre St., New York.| 420-426 East 25th Street, New York.

The Safety Insnlated Wire and Cable Co.,
LEONARD F. REQUA, General Manager.

234 WEST 29TH STREET, NEW YORK.
MANUFACTURERS OF

(x0T} SUBMARINE CABLES

OF ALL SIZES AND DESCRIPTIONS.

¢ SAFETY ** Navy Marine Wires and Cables used exclusively
en the principal U. 8. War Vessels.

Electric Railway Feeder Wires, “Safety " Underground Cables,
“ Requa White Core" and ‘“Safety " ire.

INSULATED WIRES and CABLES,
AERIAL, UNDERGROUND, SUBMARINE, SY.ZfliD TELEPHONE, TELEGRAPH, POWER and LIGHTING,
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CLAUS GENERATOIa?nS. ELECTRIC WIRES ! UNDERGROUND
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THE ONLY RELIABLE

Multiple Gas Lighting Apparatus

Electric Gas Lighting  Specaltes

—AND— The ¢¢ Bartholdi’”’ Automatic being

L PERFECTLY INSULATED BURNERS, | o oot o o, the sim:
| : FOR THEATRES, CRURSHES, MALLS, Bte. | 20t A P B e aurost

lest in con ion
EXCLUSIVE MANUFACTURER OF s construction, and surest

. in operation.
The Bartholdi Automatic Burner, >
The smallest and most reliable automatic made, Practical Electricians universally

Portable Dynamo Electric Gas Igniters, acknowledge its Excellence.
‘Without the posgibility of failure to operate:

All kinds of Gas Lighting Appliances, Anuunela- A L BOG AR 22 UNION SQUARE,
tors. Burglar Alarms and general supplies sold to 8 L] 3 NEW YORK CITY.

the Trade at cut rates.
Patentee and Manufacturer of Electric

A L BUGAB 22 Union Squam’ Supplies of every desoription,
5 ' y New York City.

SEND CARD FOR SPECIAL TRADE RATES. The Trade Supplied at Lowest Rates.
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Flectic Gas Lighthg Specilts

—AND— The ¢¢ Bartholdi >’ Automatic being

PERFECTLY INSULATED BURNERS, the smallest in size, the most

scientific in principle, the sim-
plest in construction, and surest
in operation.

FOR THEATRES, CHURCHES, HALLS, Etc.
EXCLUSIVE MANUFACTURER OF
The Bartholdi Automatic Burner,
The smallest and most reliable automatic made, Practical Electricians universally

Portable Dynamo Electric Gas Igniters, acknowledge its Excellence.
Without the possibility of failure to operate:
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DECISION IN OUR FAVOR

BY ALL WHO HAVE USED

Standard Planté Storage Batteries.

Will not Sulphate nor Disintegrate, and cannot Buckle.
Highest Efficiency, Largest Delivery, Least Internal Resistance.

Cells from 10 to 10,000 Amperé-Hour Capacity.

These Batteries contain no ASBESTOS or OTHER INSULATING MATERIALS to increase their
INTERNAL RESISTANCE.

CENTRAL STATION INSTALLATIONS.

Batteries for Electric Launches, for Dental, Surgical and Medical Work, and for afl
purposes for which electricity is required.

BATTERIES FOR TRACTION USE.

Complete Lighting and Power Plants installed as reasonably as consistent with first=
class material and workmanship.

ELECTRIC-POWER STORAGE COMPANY,

Room 1210, HAVEMEYER BLDG,,

26 OORTLANDT ST, NEW YORK.

Muare in Series on 110 SZolts.

| 3 Globe and Resistance, $2 Exira Per Lamp.

T A COMPLETE LINE OF ENTIRELY
{

NEW ARC LAMPS,

SIMPLEST! STRONGEST! SUREST FEED!

EASIEST AND CHEAPEST TO MAINTAIN,

SPECIAL LAMPS OF ALL KINDS.

WRITE US FOR CIROULARS.

We carry a stock of FIDELITY carbons and IMPORTED CORED carbons,
which we are selling at reduced prices. Users of arc lamps should write us for prices.

ELECTRIC CONSTRUCTION £ SUPPLY CO,,

(ESTABLISERD 188l)

WALLACE ELECTRIC (0., Agents,
307 Dearborn Street, 18 Oort'landt St-; :
ITewmr Xorl.

Chicago, Ill:

AMERICAN TELEGRAPHY,

Systems. Apparatus. Operation.
By Wm, Maver, Jr, 450 Mlustrations, 500 Pages,

The most complete work on Telegraphy
of all known forms ever Published. An
entire Telegraphic Library.

Fully illustrating and describing the appa-
ratus and plan, as well as the methods of
practical operation of all American Tele-
graphs in use, including :

The Morge Telegraphs ofAmerica and
Europe. Theory of the Dynamo Machine
and its practical application in telegraphy.

Duplexes and Quadruplexes, with most
thorough practical description of their opera-
tion and all of the most recent additions to
their plans and -instruments, Multiplex
Systems, Wheatstone System, Printing
Telegraphs, Stock Tickers,

American District Telegraphs, Fire-
Alarm Telegraphs, Police Telegraphs, Rail-
way Electric Block Signal Systems, Phono-
plex Edison, Steno-Telegraph, Phillips, Van
Rysselberghe Simultaneous Telegraphy and
Telephony, Clock Systems, Time Teleg-
raphy, Submarine Telegraphy, Cables, Gal-
vanometers, Testing in all its ramifications,
Batteries and every description of apparatus
employed with Telegraphy in any form.

ELECTRICAL AGE PUB. CO..

WORLD BUILDING. NEW YORK,

SPECIAL,TY ADVERTISING CANVASSERS
—Men familiar with premium mercantile trade ;
money maker of 1804. Stanley-Bradley Pub. Co.,
No. 7 E. 16th St., New York.

THE BROOKLYN ELECTRIC MFG.()

MANUFACTUREKRS OF

QUICK-BREAK SWITCHES,

SIATE SWITCHBOARDS, PANEL BOARDS, CUT-OUT BOARDS AND ELECTRICAL SPECIALTIES.

SEND FOR DESCRIPTIVE CATALOGUE.

FACTORY : :
281-383 JAY STREET, BROOKLYN, N V.

i
ifif! .

new vonk orrice, 186 LIBERTY STREET.
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DECISION IN OUR FAVOR

BY ALL WHO HAVE USED

Standard Planté Storage Batteries.

Will not Sulphate nor Disintegrate, and cannot Buckle.
Highest Eficiency, Largest Delivery, Least Internal Resistance,

Cells from 10 to 10,000 Ampere-Hour Capacity.

Ml These Batteries contain no ASBESTOS or OTHER INSULATING MATERIALS to increase their
INTERNAL RESISTANCE.

CENTRAL STATION INSTALLATIONS.
Batteries for Electric Launches, for Dental, Surgical and Medical Work, and for ail
purposes for which electricity is required.

BATTERIES FOR TRACTION USE.

Complete Lighting and Power Plants installed as reasonably as consistent with first
class material and workmanship.

ELECTRIC-POWER STORAGE COMPANY,

Room 1210, HAVEMEYER BLDG,,

26 CORTLANDT ST, NEW YORK.

ARC LAMPS,

For Incandescent Circuits,

BOTH ALTERNATING AND DIRECT.

STANDARD WARD LAMPS, $10 EACH

Mro in Series on 110 TZolts.

Globe and Resistance, $2 Exira Per Lamp.

NEW ARC LAMPS,

SIMPLEST! STRONGEST! SUREST FEED!

EASIEST AND CHEAPEST TO MAINTAIN,

SPECIAL LAMPS OF ALL KINDS.

WRITE US FOR CIRCULARS.

We carry a stock of FIDELITY carbons and IMPORTED CORED carbons,
which we are selling at reduced prices, Users of arc lamps should write us for prices.

ELECTRIC CONSTRUCTION = SUPPLY GO,

(ESTABLISEHED 1881)
WALLACE ELECTRIC CO., Agents,
307 Dearborn Street,
Chicago, Ill:

18 Cortlarict “St.;

Nemr Torlzs.

AMERICAN TELEGRAPHY,

Systems. Apparatus. Operation.
By Wm, Maver, Jr. 450 Iustrations. 500 Pages,

The most complete work on Telegraphy
of all known forms ever Published. An
entire Telegraphic Library.

Fully illustrating and describing the appa-
ratus and plan, as well as the methods of
practical operation of all American Tele-
graphs in use, including :

The Morge Telegraphs ofAmerica and
Europe. Theory of the Dynamo Machine
and its practical application in telegraphy.

Duplexes and Quadruplexes, with most
thorough practical description of their opera-
tion and all of the most recent additions to
their plans and -instruments. Multiplex
Systems, Wheatstone System, Printing
Telegraphs, Stock Tickers.

American District Telegraphs, Fire-
Alarm Telegraphs, Police Telegraphs, Rail-
way Electric Block Signal Systems, Phono-
plex Edison, Steno-Telegraph, Phillips, Van
Rysselberghe Simultaneous Telegraphy and
Telephony, Clock Systems, Time Teleg-
raphy, Submarine Telegraphy, Cables, Gal-
vanometers, Testing in all its ramifications,
Batteries and every description of apparatus
employed with Telegraphy in any form.

ELECTRICAL AGE PUB. CO..

WORLD BUILDING. NEW YORK,

SPECIAL.TY ADVERTISING CANVASSERS
—Men familiar with premium mercantile trade ;
money maker of 1804. Stanley-Bradley Pub. Co.,
No. 7 E. 16th St., New York.

THE BROOKLYN ELECTRIC MFG.()

MANUFACTURERS OF

QUICK-BREAK SWITCHES,

SIATE SWITCHBOARDS, PANEL BOARDS, CUT-OUT BOARDS AND ELECTRICAL SPECIALTIES.

SEND FOR DESCRIPTIVE CATALOGCUE.

FACTORY : 1l
351-358 JAY STREET, BROOKLYN, N Y.

V
Ui y

new York ofrice, 136 LIBERTY STREET.
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UNCUT AND CUT TO SIZES.
Stamped Solid Sheet Mica Segments and Rheostats,
Large Stock. Prompt Shipments. Lowest Prices. Werite for Samples and Quotations.

A. O. SCHOONMAKER, Importer,

156 WILLIAM STREET, NEW YORK.
Western Agents with full stock on hand; H. H. WILLIAMSON, 52 Public Square,

Cleveland, Ohio; REGER & ATWATFR, 214 Pine §t., San Francisco, Cal.

o. ¥, SELITDORT, it Dt s AND MOTORS

MANUFACTURER OF
- Direct Current, Slow Speed.
BATTERY ZINCS

K :
Rods and Plates for Batteries. (N SIZK8 OB 10 D0 MLOWATTY

H. LAMARCHE'S SONS,

ELECTRO-MAGNETS and TELEPHONE BOBBINS 83 JOHN ST., NEW YORK.
17-27 Vandewater St.. New York. LS

[ELAINJ{AN
R T% it

E

© /44156 GREENE J ¥

/\ i Srarion G
o ‘/"/J A ’B}xom\_\/j« N.Y.

G‘W//‘-’ ’44 ,- (ITS» W TOR.

R & VAN WINKL Lundell Dynamos directly connected to any type

RAILROAD TIES Bl .. s
Tor Lundell Dynamo and Motor Catalogues, Prices
i etc., address the

For Electric Railroads. Interior Conduit & Insulation Co.,

—_— - = Y A
VANDERBILT & HOPKINS, - Amﬁ;”’,s{f”’%ﬁ"!m” 44 BROAD STREET NEW YORK.
v28 Liberty Street, New York. | :

TSI

A INEW COMBINATIONI
GIVING UNSURPASSED ECONOMY WITH
UNSURPASSED SIMPLICITY |

With ONE Eccentric,
ONE Eccentric Rod,
ONE Valve Rod and

ONE Valve,
We GUARANTEE, under same con-
ditions, STEAM ECONOMY EQUAL
to the CORLISS, which has never
been surpassed, and has always
been the standard for comparison
in this respect.

(= Send for OUR Catalogue before
placing YOUR order for a
STEAM ENGINE.

AMERICAN ENGINE GO.

85 Raritan Avenue,
BOUND BROOK, N. J.

.CHICA GO OFFICE:
GRANVILLE KIMBALL,
85 Dearborn Street.
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INDEX TO ADVERTISERS.
Adames Asa s sis s meevis ss st an sl
Adams and Bailey Electric Co i
American Engine Co
Ball & Wood Engine
Bargain House
Bateman & Miller
Belden Mica Mining Co
Belknap Motor Co.uue crveveneares sesistesaee i
Bender,O. N. & Co
Bishop Gutta-Percha Co
Bogue, Chas. J
Bogart, A. L....

Brandt, Randolph

Brooke, Homer

Broderick Supply Co

Brooklyn Electric Mfg. Co.
Brixey, W. R

Chinnock, F. R..

Claus, P.

Clonbrock Steam Boiler Works
Colgate Co., G. L
Consolidated Electric Storage Co
Cutter Elec. Mfg. Co

Directory for Buyers

Electric Construction and Supply Co...........xii
Electric Power Storage Co i
Empire China Works

Garvin Machine Co.

Gould & Eberhardt...... St i
Hall, J. ¢ i
Harrison, Newton

Hazazer, E. W

Herrick & Burke

Hine & Robertson

Hull, J. H

Imperial Electric Lamp Co

Innis & C

Interior Conduit and Insulation Co.
Jaeger, H. J

Jones, W. E.....

J. Jones & Son

Lamarche’s Sons, H......... S e tna e s
McCreary, As Aieiasio. sooernnes Ton Yy X
MclIntire Co., C... i
Marshall, Wm
Mianus Electric Co
Miller & Van Winkle
Morris Tasker & Coivse v sinverinnninssncnis xiii
Nall, G. A
Nassau Electrical Co

Okonite Co., Limited

Ostrander, W. R. & Co

Palmer Bros

Peckham Motor, Truck and Wheel Co..........xi
Prentiss Tool and Supply Co

Public Telephone Co

Rogers, H. D

Rodrigues, M. R

Rosenbaum, Wm. A

Safety Insulated Wire & Cable Co..........i
Sauquoit Silk Mfg, C0i...icvsensseseseisnoee Lviii
Schoonmaker, A. O

Expert and
Consulting
Electrical

Engineers.

i | Advertisements of 4 lines or less under this head

$26 per year, additional ldnes at proportion-
ate rates.

iviHARRISON, NEWTON, E. E.

Expert information furnished. Consulting
and contracting electrical engineer, Room
14, World Building, New York.

DIREGCTORY

FOR

BUYERS,

i | Advertisements of 4 lines or less under this head

$20 per year, additional lines at proportion-
ate rates.

NEW JERSEY.

;[ McIntire’s Patent, Connectors and Terminals for

all Electrical purposes. Incandescent Lamp and
Cut-out Terminals for all makes of Lamps. Gen-
eral Electrical Supplies. The C. McIntire Co., 13 and
156 Franklin st., Newark, N. J.

NEW YORK CITY.

il Bateman & Miller, contractors for Electric

Light Wiring of Buildings, Isolated Plants, Com-
plete Installations. Electric Railroads, Marine,
Village and Station Work solicited. Electric Bells,
Burglar Alarms and Speaking Tubes. 143% East
23d street, N. Y,

i] Bishop Gutta=Percha Co., Wires and Cables,

420-426 East 26th st.

.| Broeke. Homer, 44 Barclay st., Manufacturer of

Moulds for Glass, also for casting Lead, Zino, Car-
bon, ete, ; Manufacturer of Special Glass Articles
foa Electrical purposes.

Indicators, Straight Line, Reducing Wheels,
Planimeters, Shaking Grate Bars, Reliance
Water Columns, Exhaust Pipe Heads, Steam
Separators, Damper Regulators, Filters,

i | Eureka and Garlock Packing. Hine & Robertson, 56

Solar Arc Lamp Co

tandard Underground Cable Co.
Stanley-Bradley Pub. Co
SpUtdort;, Co E vovsnsincanvriisiosinsssosinnvnms iii
Tupper, W. W. & Co viii
Valentine Varnishes i
Vanderbilt & Hopkins
Vosburgh, Mfg. Co., Limited, W. C
Vulcanized Fibre Co....e.e000e0

Weston Electrical Instrument Co .....coovuve.ud
Western Telephone Construction Co.

White Co., O. C

Zimdars & Hunt

Cortlandt street, New York.

il yaeger, H. J., 168 William st., N. ¥. Manufac

turer of Glass Mercury Pumps of all descriptions
for Incandescent Lamp works. Minature Lamps
in all colors and shapes. Experimental glass
blowing for electrical inventors.

.ISelden’s Patent Paekings for Stuffiing Boxes

on Engines, Pumps, Ice Machines, etc. Will pre-
vent Leakage with least Friction, Send for Circular
and Prices to Randolph Brandt, 38 Cortlandtstreet,
New York.

‘|Standard Underground Cable Company,

Electric Wires and Cables for AERIAL, UNDEk-
GROUND and SUBMARINE usge, and for all classes of
service, Pittsburgh, New York and Chicago.

Electrical
Engineers and
Contractors,

RECOMMENDED BY
THE ELECTRICAL AGE.

Advertisementis of 4 lines or less under this head
26 per year, additional lines at proportion-
ate rates.

HAZAZER, E. W,
Electrical Engineer, Specifications and
Superintendence, 35-37 Frankfort St., N.Y.

HARRISON, NEWTON, E. E.
Electrical Engipeer and Contractor. Esti-
mates furnished for central station and
isolated lighting and power plants. Gen-
eral contracting a specialty. Room 14,
World Building, New York.

ZIMDARS & HUNT.
General Electrical Contractors. Wiring
complete plants, ete. 127 Fifth Ave., New
York, N. Y.

CHINNOCK, F. R.
Electrical Contractor, Electric Light and
Railway complete plants installed. Late
agent Edison United Mfg. Co., Edison
Illuminating Co., Brooklyn; General Elec-
tric Co., Ball Engine Co. Havemeyer
Bldg., New York.

~ WANTS, FOR SALE, ETC.

Ad;'re;lislngiﬂntesi: 10 cents per line.

FOR SALE.
Several second-hand INDICATORS slight-
ly soiled from experimental use but good as

new. HINE & RoBERTSON Co., 56 Cortlandt
Street, New York.

FOR SALE.

One 10 horse-power and one 2 horse-power

Excelsior Electric Motors; have been used

only a short time; are in good order; sold

for want of use. CALLANAN & KEwmP, 41
Vesey Street, New York.

BARGAIN.

Standard 2%-inch Iron Box Bell, 1 cell
of the very best Dry Battery, and 56 feet of
office wire and a wood Push Button, for
$1.00, in New York. Address, H. W. T.,
care ELECTRICAL AGE.

FOR SALE.

Four Large Ruhmkorff (Coils that will
generate sparks of electric light 9 to 12
inches long from 3 cells of Battery can be
bought at half their cost, address B. L. A.
care of ELECTRICAL AGE, World Building,

New York.

Are Your Transformers Guaranteed?

If not, when they burn out send them

them repaired and guaranteed for one

to us and have
year.

We sell the Adam’s Improved Transformer direct to the consumer and save our customers the agent’s

and dealer’s profits.

All kinds of Electrical Repairing a Specialty.

CEARGES REASONABILE.

THE ADAMS AND BAILEY ELECTRIC CO,,

ELKHART,

INDIANA.

JANUARY 26, 1895.]
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Safety Insulated Wire and Gable Go.

LEONARD F. REQUA, General Manager.

934 WEST 29th STREET, NEW YORK.

MANUFACTURERS OF

SUBMARINE CABLES

OF EBLL SIZES AND DESCRIPTIONS.

“SAFETY" NAVY MARINE WIRES AND CABLES

Used Exclusively on the U. S. War Vessels :

“TRADE - MARK-"
NW YORK, CINCINNATI, TEXAS, RALEIGH, BANCROFT, MARBLEHEAD,

MIANTONOMAH, COLUMBIA, OLYMPIA, OREGON, MINNE-

APOLIS, INDIANA and MASSACHUSETTS.

.o ELECTRIC RAILWAY FEEDER WIRES.

Thirty Miles of Rubber and Lead Encased 1 ,000,000 C. M. recently ordered
by the People’s Traction Company of Philadelphia.

“SAFETY” UNDERGROUND CABLES.

Over 500 Miles of Rubber Covered and Lead Encased now in use in New York City Subways.

“REQUA WHITE CORE" and “SAFETY " WIRE.

For Office Buildings, Dwellings, Mills, Etc. :
All these Wires are made with a View to Perfect Safety for Electric Lighting.
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g OABLE SUPPORTER

Or Hanger
For AERIAL,
TELEPHONE,

TELEGRAPH
AND ELECTRIC

CABLES.

Made in Brass, Zinc o
Iron.

Sond for descriptive cireular

0.N. BENDER & G0

P.0.Box 1641. 102 Orange 8t., Providence, R. I

W. A. ROSENBAUM,

Elsleioad onert and Patent Soliito,

i77 TIMES BUILDING, N.Y. CITY.

Former M ger, now 8§ to the Pa-
ten? Business heretofore conducted
by ¢ The Electrical World.?*?

Resommended by THE ELECTRICAL AGE.

for Homes Artistic, 10c. & roll up. Morriss &
Jeffreys Quaint English Colors. Odd desi

NosburghMig.c,

“ S’ Designers and Manufacturers of ,0:
CAS, ELECTRIC

—AND—

COMBINATION FIXTURES,

269 to 281 State, near Smith St.,

BROOKLYN, N. Y.
114 and 116 Wabash Ave., Chicago, IIi.

w.AI.L PAPER

Dainty stripes. Rare Dresden China Effects.
Dolph Blues. 10per cent. Commission aid
to personssendingoustomers. Painting and Frescoing.
Samples mailed free. Bargain House, 10 W. 23 8t., N.Y,

CURRENT.
SEND FOR CATALOGUES.

With or Without Lights.
Wound for Either
DIRECT,

ARC OR INCANDESCENT

DIEHL & CO.

385 BROADWAY,
NEW YORK CITY, U.S. A.

PN
=
<L
LL.
O
" Y
ey
O
=
L

vl

0-S. FLUSH SWITGHES.

Single Pole.
Double Pole.
Three Wire.

THE GUTTER ELECTRICAL & MFG. CC.

PHILADELPHIA, PA.

THE BEST AND CHEAPEST

GRATE-BAR

FORANY KIND OF FUEL.

W. W. Tupper & Co.,

89 & 41 Cortlandt St., New York
Taylor B'ld’g, Room 131.

BRAIDING AND INSULATING

SILIKS "°%SEgIecat

SAUQUOIT SILK MFG. CO., Randolph and Columbia, Philadelphia, Pa.
S4 Howard Street, New York. 76 Channcey Btreet, Boston. 233 Jackson Btreet, Chicago,
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o THE RAPID TRANSIT PROBLEM.

The plan of répid transit for New York city, described
on arother page of this issue, seems to be one of the most

‘feasible of all so far proposed. It involves the least con-

struction work of any, and at the same time avoids the
necessity of going underground, in the ordinary sense of
the word. There are serious doubts about the proposed
tunnel plans. The people would prefer to be on or nearer
the surface, and Mr. Leschziner's plan seems to more

nearly approach this desirable condition than any other
that the rapid transit commission has so far considered.
The simplicity of the plan commends itself, and the rapid
transit commission should give it their careful considera-
tion. Mr. Leschziner has some very practical ideas on the
subject.

THE SITUATION IN.BROOKLYN.

T g IR

At this writing the strike of the employés of the Brook-
lyn trolley lines continues, attended with considerable
violence. The circumstances outlined by us in our last
issue have all occurred, and the. state troops have been
called out to guard the railroad companies’ property and
those of their employés engaged in operating the cars.
Brooklyn’s police force proved inadequate in the extreme
emergency, and the troops were called on to afford ‘the
companies the necessary protection in order to reopen
their lines. The presidents of the companies claimed that
they had plenty of men to fill the places vacated by the
strikers, but it was proved on Monday that they could not
get enough men to resume the regular schedule. The re-
sult is that with the combined protection of the city and
state the companies are unable to fulfil their promise to
resume regular service when sufficient protection was af-
fotded. This places the companies in a rather serious pre-
dicament, and there is already talk of beginning proceed-
ings to annul their charters because of their inability to
render the service necessary, and which they promised to
render when their franchises were obtained. To admit,
as they have done, that they cannot get enough men to
run their cars, is an acknowledgment that they are unable
to carry on their business. This being the case there is
only one of two courses for them to pursue —either sur-
render their charter to some one who can run the business,
or grant the men the increase of wages they ask. The
people of Brooklyn through their representatives in author-
ity should now take prompt and positive measuresto bring
the existing state of affairs to a head. If they do not
they will, by their neglect to act, simply give and ac-
knowledge the right of the street car companies to do just
what they please. The strikers are evidently getting the
better of the companies by winning over to their cause
the new men as they are placed in charge of the cars. As
we pointed out last week, they can accomplish more by
moral suasion thar. by any other means, and by their
adoption of such measures they have succeeded in seri-
ously crippling the companies. A good many acts of vio-
lence have occurred during the week, and theseare greatly
deprecated ; but it would be hardly fair to charge the
strikers themselves with being responsible for such acts.
It is well known that, as a rule, such unlawful demonstra-
tions are chargeable to the sympathizers and mob ele-
ment and not to the strikers. Nobody can prevent a
striker from buttonholing a new man the first chance he
gets and cause him, by argument, to desert the company’s
service. The effects of such methods are apparent in this
case. The companies are now seriously embarrassed, to
say the least, and the strikers seem to have the best of the
situation. It would be a bitter pill for the companies to
yield now to the men, but they may have to come to it,
or go out of business.
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NEW PLAN FOR RAPID TRANSIT.

Mr. Siegfried Leschziner, of 191 Schermerhorn street,
Brooklyn, has a plan for rapid transit in this city that has
some meritorious features. As this question is an all-im-
portant one in New York at the present time, a general
description of Mr. Leschziner’s plans will be of particular
interest.

Mr. Leschziner believes that the tunnel idea for a rail-
road is all wrong. People don’t want to go underground,
he says, while they are alive, and there is no excuse for
building an underground road when a much superior con-
struction can be had in the open air, where there is day-
light, and at less cost.

His plan, in brief, is to construct a three-deck elevated
road through the middle of the blocks. Twenty-five or
thirty feet of ground through each block will give sufficient
space for the road, and on the land is to be erected a mas-
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The disposition of traffic on ten tracks would be an easy
matter, and seats would be provided for all. Passengers
could be distributed at more rapid speed along the route
and with less loss of time than is possible with any other
system yet suggested.

Mr. Leschziner claims that his system provides ample
means for rapid service, not only for 25 years to come, but
for all time. Such a construction, of course, would cost
considerable money, but it will meet every demand and
be satisfactory to the public. The same cannot be said of
any underground system.

This plan certainly has some excellent features. In
crossing streets the road would be carried over arched
structures, and between streets, or through the blocks,
little of it would be seen. Therefore the objection hereto-
fore raised against elevated structures in general does not
seem to have any standing in this case. The right of way
through the blocks would have to be acquired of course.
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VIEW OF LESCHZINER'S PLAN II, FOR RAPID TRANSIT IN NEW YORK CITY.

sive structure of brick up to the second story line. The
substructure is to be arched so as to provide free passage-
way beneath. Upon this substructure the railroad com-
pany could build as many levels of track as it pleased.

Mr. Leschziner has a plan of a road to be constructed
after his idea providing for a three-story structure with ten _
separate tracks. Upon the arched substructure are laid
four tracks, and above these, on the super-structure are
four more tracks immediately above those on the first level,
and then, on the thirdlevel there are two tracks, with space
for two more. The plan also provides for depressing the
first tier of tracks below the surface of the ground where
necessary so as to avoid grade crossings, and to continue
the line any distance beyond the city limits. The depressed
sections of the road of course would only be required up
to the city limits and then the road could be continued on
the arched substructure.

This method of construction provides almost unlimited
possibilities for future enlargement, and Mr. Leschziner
proposes, by his plans, to continue the road from New
York to Niagara Falls, the. State assuming the ownership.
In this way not only would the city itself be provided with
rapid transit, but passengers could be transported long
distances beyond the city, almost from the very doors of

their houses, without change of cars.

This would be the, greatest’ ft"émm.bhfmgﬁ’)*e}?géf “but. set
against thisﬁarﬁ‘aﬁ that cannot be approached for com-
pletenessy” proyision-for-fiture enlargement; éfd.the ab-
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senceof-objectionable features. g,
%Mr. Leschziner's idea to operate the road by elec- *

ric power.

Mr. Leschziner has a modified plan of his system,
which he calls Plan II, an illustration of which is given
herewith. It shows a depressed road running through
private property in the middle of the block, said property
to be acquired by the city whenever the route is decided
upon. The plan is to build such a road on the east and

west sides of the city, the two divisions converging at City | /

Hall Park and continuing down Broadway to Battery Park,
around which the road forms a loop,and returning up Broad-
way to the City Hall, where the east and west side tracks
divide. Cross roads are to be constructed to connect the
two main divisions on such streets as may be desirable.
Our illustration of Plan IT shows the road to be of four
tracks, two for express service and two for local, with
platforms marked at P. The necessary property for the
erection of the road is to be acquired by purchase or by
condemnation proceedings. At street crossings the street
would be built over. A depth of 13 or 14 feet would be
all that would be necessary for the building of a road on

=
)//’ JaNvARY 26, 1895.]

f
/

F

#
o

&

% 9
-
s ¥

this system, hence very little excavating would be neces-
sary. Mr. Leschziner estimates that the cost for the con-
struction of such a road would not be half of that esti-
mated for proposed roads, and he thinks that the cost of
the road complete, including payments on account of
property acquired, would not amount to as much as would
the excavation of the tunnel roads so far proposed. The
routes and extension features are practically the same in
both plans. When the road reaches the city limits the
idea is to continue it as far as necessary.

Mr. Leschziner is of the opinion that a road constructed
on the lines laid down in his Plan 1I, would cost a great
deal less than the $50,00c,000 voted to be expended in the
construction of a rapid transit system, and be more prac-
tical, besides, than any of the tunnel systems.

The plans provide for suitable stations, etc., and Mr.
Leschziner will be glad to give all information desired
respecting his plans to interested parties.

\;I;HE BEST METAL FOR FIELD M'A.GNET
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Cast-iron, cast-steel and wrought iron being the mate-
rials at our command for field magnet construction, it"is
an important question to the engineer and manufacturer
which will produce a dynamo of given capacity, speed,
efficiency and working qualities at the least cost.

I am not aware that any of the works on dynamo con-
struction attempt a definite answer to this question, and
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CAST IRON FRAME WROUGHT IRON FRAME

FIELD MAGNET FRAMES.

the practice of builders is by no means uniform. Eco-
nomical points of saturation requiring about the same mag-
netizing force per unit of length in each metal, are for
cast-iron a little under 40,000, cast-steel 70,000 to 80,000
and wrought-iron about 9o,000 lines per square inch.

The cost of cast-steel is fully equal to that of forgings
in simple shapes, and as it lies between cast and wrought-
iron in magnetic qualities, the cost of machines made with
it will be between those of cast and wrought-iron, A
comparison will, therefore, be made between the cost of
the latter two.

To be fairly compared, machines of different materials
must be equal as to magnetic flux in field and armature
cores, ampere-turns on armatures, field ampere-turns re-
quired in air gaps and as nearly as possible in magnet
frames, watts used in windings and be of the same capaci-
ties and speeds.

Taking wrought-iron at a saturation of go,000 and cast
at 40,000 lines per square inch, the section of an equiva-
lent cast will be two and one-quarter times that of a
wrought frame and as the length of the cast-iron frame
must be a little greater to give enough winding length, its
weight will be about two and one-half times the wrought.
A saving is thus at once made in favor of the wrought
magnet, as forgings can be had per pound for much less
than two and one-half times the cost of cast-iron.

The same number of ampere-turns and watts being
required for the coils of the cast as the wrought-iron mag-
net, and the weight of wire varying as the square of its
length, the coils for the cast-iron frame will be much

* A paper presented at the ninety-third meeting of the American Institute
of Electrical Engineers, New York and Chicago, January 16, 1895.
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heavier. The armature core may have the same diameter
in each frame, but must be longer in the cast frame so as
to come under the pole-pieces, thus materially increasing
its weight.

As for the same resistance, the weight of armature wind-
ing increases as the square of its length, considerable -
more wire is required for the armature core of the cast-iron
machine. In addition, the purely mechanical parts, shaft
and base must be larger and more costly in the cast-iron
machine, because of the greater weights they have to
carry.

T())’ illustrate the difference in cost of construction, the
following data of two machines is presented, each having
capacity of 25 k. w. of 1,275 revolutions per minute, the
same winding losses, the same ampere-turns on armatures
and field ampere-turns in air-gaps equal to about twice
the armature ampere-turns active at the pole corners.

The air-gaps and armature cores’ of each machine are -

crossed by 4,320 oo magnetic lines and allowing a leak-
age of 25 per cent. the field core must furnish 5,760,000
lines.
. A-wrought-iron field to carry 5,760,000 lines, at 9o,o00
per inch saturation, requires a section of 64 square inches,
which is provided by a core of eight inches square and a
cast-iron field at 40,000 lines per square inch requires a
section of 144 square inches provided by a core 12 inches
square.

Allowing sufficient length for magnet windings, the same
air-gap resistance and an armature core of 11 inches
diameter for each of these frames, their dimensions will
correspond to the following drawings :

The weights of these frames are—

1020 lbs.

6

Wrought-iron frame .. ........
Cast-iron frame

For work as shunt motors the wrought-iron machine re-
quires 11,000 ampere-turns in the air gaps and 2,000 in
iron, the cast machine 11,000 ampere-turns in air-gaps and
3,800 in iron. .

With 440 watts expended in field coils of each machine,
an average length per turn of 38 inches in the coils for
wrought iron and 54 inches in the coils for cast iron, the
weights of these coils are

100 lbs. copper.

(X3 6«

Wrought-iron machines
Cast-iron machine

The drum armature for the wrought frame is 11 inches
diameter and eight inches long, that for the cast frame 11
inches diameter and 12 inches long, without allowance for
shaft hole.

The weights for armatures are

133 lbs. disks.

¢ (3

Wrought-iron machine
Cast-iron machine

With a loss at full load of 490 watts in the armature
winding for wrought-iron machine and 464 watts in the
armature winding for cast-iron machine these windings
require in

Wrought-iron machine

49 1bs. copper.
Cast-iron machine........ e i o

The above indicates plainly the great saving of wrought
‘over cast-iron in dynamo construction.

From the users’ standpoint the wrought-iron machine
seems preferable on account of its lesser weight and bulk,
this difference being especially marked in machines for
direct connection to engines and other purposes where
slow speed is necessary.

An electric railway is to be established between Mon-
tiers and Brides-les-Bains, Savoy, the power to be obtained
from two water-falls in the neighborhood.

Postal long distance telephone lines have been opened
between Leeds and South Wales, and Merthyr Tydfil and
Newcastle-on-Tyne, England.
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(Continued from Page 37.)

The Choice of Melals.—Although the proper considera-
tion of leakage will greatly determine the shape or type of
aframe, another factor of equal importance presents itself
to our immediate notice.

There are many grades of magnetizable metal on the
market whose use has given rise to much discussion as to
which is cheapest and best for dynamo frames.

The use of cast iron was a general practice, and is to a
limited extent today, because of its apparent cheapness and
ease with which it could be moulded to any shape. But
it has been superseded of late by a metal which we can
cast and handle with the same facility, and whose mag-
netic qualities are so greatly superiorin every respect that
experience would immediately demand its use.

This metal, called cast steel, possesses the most desirable
qualities ; high permeability, and practically the same ease
in casting as cast iron itself.

The metal which for many years was considered the
most economical for smaller types, but which was occa-
sionally used for cores of larger machines, was wrought
iron. It was generally forged into shape, if used for both
core and pole-piece. This in itself was necessarily agreat
expense ; the use of dies to produce the drop-forgings lim-
ited the size of the forging and implied an additional cost
for wear and tear of dies to be considered in the price of
the metal per pound.

The practice was quite prevalent to have wrought iron
cores but cast iron in every other part of the frame,

The Edison Company use in their bipolar types of ma-
chines, wrought-iron cores and keepers, but cast-iron pole-
pieces. There is a great objection to the butting together
of cast and wrought iron unless proper provision be made
for such an arrangement. The magnetic fluxissuing from
a wrought-iron core and passing into a body of metal of
greater magnetic resistance at the surface in contact would
tend to throttle the lines of force and reduce them in num-
ber. It therefore becomes necessary to use a large
wrought-iron washer between the two, if the case of a
wrought core and cast pole-piece be considered. The
area of cross-section of this washer should be sufficient to
allow the lines of force to pass into the cast iron at a nor-
mal specific induction, otherwise a junction without the
above precautions will mean an interposed resistance in
the magnetic circuit.

The great objection to cast iron has always been due to
the fact that its permeability is very low in comparison
with wrought iron or cast steel. It has invited the atten-
tion of engineers because of the ease with which it could
be manipulated to any shape. But this objection of low
permeability and at saturation of only approaching an in-
duction of eight to twelve thousand lines of force per
square centimeter, which again necessitates a longer am-
pere turn than would be required for the same magnetic
output in wrought iron,has for reasons of economy almost
entirely excluded it from general practice for entire frames.
As an illustration :

A square inch of wroughtiron will have a magnetic
flux at saturation of a hundred thousand lines of force,
while the same cross-section of cast iron will give only
sixty thousand lines of force with a number of ampere
turns greatly exceeding those required for the wrought
iron ; this fact is of considerable importance to the prac-
tical engineer. Space and weight are factors which at
times must be brought to a miminum value, and a metal
of high permeability will effect this often desirable end.
The relative values of cast iron and wrought iron are in
the ratio of one to two, as regards their magnetic quali-
ties.

At the present time cast steel is a metal whose high
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permeability has caused its general adoption in place of
either wrought or cast iron. In its chemical composition
it does not differ considerably from wrought iron and is in
reality that metal itself.

The purity of iron or the absence of carbon changes its
quality,so that we pass according to the respective quanti-
ties they contain from cast iron to steel and from steel to
wrought iron. Steel, or more properly mild steel, there-
fore belongs to the family of wrought irons, not only in
this respect but in the possession of a very high permeabil-
ity, such that many makers have denied its inferiority to
wrought iron. As it can be cast into any shape all objec-
tions to its use fall away and machines of today can be
made without a single joint and possessing the average
permeability of wrought iron in all parts.

Mr. Alton Adams has made some calculations on this
subject and produced the following figures, showing the
relative weights of cast and wrought-iron frames produc-
ing the same number of lines of force :

Wrought-iron frames ... 1020 pounds.
Cast-iron frames e 50—

Although steel has been left out of this calculation, the
figures for wrought iron in all probability would not vary
ten per cent. from those for cast steel. Mr. Adams has
stated that the relative points of saturation in the three
metals are : for cast iron, 40,000; cast steel, 80,000, and
wrought iron, 9o,000 lines per square inch, but the experi-
ence of other manufacturers brings these figures up to a
greater value. It being granted for the sake of argument
that wrought iron was 20 per cent. superior to cast steel,
the cost of handling it would not be an incentive to its
use in comparison with cast steel. Drop-forgings have a
value of six to seven cents a pound and cast steel but four
cents a pound, so that a choice of the two would be at
once determined in favor of the latter. The amount of
copper used in each of theabove-mentioned cases would also
vary. Cast iron would requiretwoand possibly three times
as much copper to produce the same magnetic flux as either
wrought iron or cast steel, so that the cheapness of cast-
iron does not imply a corresponding saving by its use; on
the contrary,it means more copper,a larger frame,a greater
weight and a greater difficulty in handling. Wrought iron,
while greatly superior, cannot be handled with the same
ease. We are limited in the size of forgings because of
the great expense, and we cannot produce a machine as
§olid, mechanically, as one whose structure is complete
in every part. Cast steel, whose only possible inferiority
to wrought iron may be caused by blow-holes, covers the
objections to both these metals by possessing all their
good qualities and none of their bad ones. It may be
well understood from the start that the severe conditions
of practice may utterly remove the question of a few per
cent. gain by the use of either wrought iron or cast steel.
The question lies more with the builder, to whom the sav-
ing of any amount which does not involve the expenditure
of an equal sum, is from the standpoint of economic de-
sign a most desirable object.

(Zo be Continued.)

BUFFALO'S NEW ENGINEERING SOCIETY.

The Engineering Society of Western New York has been
organized in Buffalo and is now looking for suitable quar-
ters. In order that the society may be put on as high a
plane as possible, the charter members will be confined to
members of various engineering societies of the United
States, including the American Institute of Electrical En-
gineers. The objects of the society are similar to those of
engineering bodies in general. Meetings will be held on
the first Monday in each month. The officers are : Presi-
dent, George E. Mann ; Vice-President, E. B. Guthrie :
Junior Vice-President, Walter McColloh ; Secretary and
Treasurer, Geo. R. Sikes; Directors : Geo. B, Burbank and
C. M. Morse.

January 26, 1895.]

ON THE UNITS OF LIGHT AND RADIA-
TION.*

BY A. MACFARLANE, D. SC., LL. D.

One of the recommendations made by the sub-commit-
tee of the Institute in the programme for the International
Electrical Congress at Chicago, was that the practical unit
of illumination should be defined as the illumination pro-
duced by the bougie-decimale at the distance of one me-
tre, and that this unit should be denominated the bougie-
metre. To this definition little objection was made, ex-
cepting that Professor Nichols pointed out that it involved
an arbitrary standard of light which had no relation to the
c. 6. s. system of units. More general objection was taken
to the notation for the unit.

The London Zlectrician for February 3, 1893, objected to
the ““ bougie-metre,” that all other such compound names
imply a product of the components, while in this case the
former component is divided by the latter, or, more cor-
rectly, multiplied by the square of its reciprocal ; and sug-
gested, half seriously, that instead of ‘¢ candle-foot” we
ought on the ¢“ mho” principle to speak of candle-toof-
toof.”

M. Hospitalier made the same objection, that ‘‘ bougie-
metre ”’ according to existing usage means a product, and
suggested ‘‘bougie-at-a-metre,” or, if that were inadmissi-
ble the use of a new term such as ‘‘lux.” M. Blondel fa-
vored the single term ‘‘lux,” and Mr. Lockwood, the sin-
gle term ““davy.”

Consider the philosophy of the substitute suggested by
the Electrician. If we attempt to formulate the ‘‘mho”
principle, we find that it may be expressed as follows :
The reciprocal of a given unit may be denoted by writing
the name for the direct unit backwards. It supposes that
the given unit can be expressed as the ratio of two othér
units ; thus, ohm is the single name for the ratio, volt per
ampere. The reciprocal idea is ampere per volt, and there
is a convenience in not introducing a new and independ-
ent word, but in denoting it instcad by the direct term
written backwards.

It appears to the writer that here we have a principle
which might well be adopted in mathematical analysis, for
we have all felt the want of a suitable notation for a func-
tion, which is the reciprocal of a given function ; for ex-
ample, the reciprocal of /an or sin. English and American
writers use Zaz—1! and si7z 1, a notation which is half word,
half symbol ; which cannot be pronounced ; and which
suggests the reciprocal quantity instead of the reciprocal
function. Continental writers use ‘‘arc tan” and ‘‘arc
sin,” which are too long and periphrastic. On the ‘‘mho”
principle, the reciprocal of ‘‘lan” is ‘‘nat” and that of
“gin” is ““nis.” Letx = tany, theny =nat x; leta =
sin b, then & = nisa. According to Lord Kelvin, who, I
believe, introduced the ‘“mho” notation, the expression
for a function should consist of three letters ; and it may
be added, the middle letter ought to be a vowel, the other
two consonants. Such a syllable notation when inverted
remains a syllable. This notation would have the advan-
tages of being short, unambiguous, articulate and logically
connected.

But in the case of a fundamental unit, such as the foot, is
there any reciprocal idea? Itis true that there are physi-
cal quantities which have the dimension /!; but on ex-
amination they will be found to express a physical ratio of
some kind. For example the unit of curvature has the di-
mension /-°1; it is expressed by radian per foot. The re-
ciprocal unit is foot per radian, having the dimension /; it
is not a measure of length, but of flatness.

The difficulty experienced in expressing the intensity of
a candle or other spherical source arises from the want of
a name for the unit of solid angle. Just as the natural
unit for plane angle is metre of arc per metre of radius, so
the natural unit for solid angle is square metre of spherical
surface per metre of radius squared. The name ‘“‘radian”
given to the former unit (Everett’s ‘ Units and Physical

# Abstract of paper presented at the ninety-third meeting of the American
Institute of Electrical Engineers, New York and Chicago, January 16, 1895.
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Constants,” 1879), has been very usefulin expressing exact
ideas; a recognized name for the latter unit would also be
highly useful. For this purpose the word ‘‘steradian”
was introduced by Dr. Halsted in his Metrical Geometry
in 1880, and I have used it in my work on Physical
Arithmetic. Though not faultless from the point of view
of the etymologist, it is sufficiently expressive to the phys-
icist.

How then is the unit of illumination properly expressed ?
Suppose that by ‘“ bougie” is meant the current of light
which streams from a uniform standard candle through
one ‘‘steradian,” then the illumination anywhere may be
expressed in terms of bougie per square metre, where the
former component refers to the current, and the latter to
the cross-section. But in the case of light streaming from
a point source, the illumination may be expressed in
terms of (bougie per steradian)-(steradian per square me-
tre), where the former component refers to the intensity .
of the source, and the latter to the solid angle subtended °
at the source by one square metre of cross-section. If
“lux ” is the single term for this unit, we have
lux = bougie per square metre.

= (bougie per steradian)-(steradian per square metre).
Hence, candle per square foot or (candle per steradian) -
(steradian per square foot) is the proper expression for the
candle-toof-toof of the Zlectrician.

According to the above definition of ‘“bougie,” the total
current from the candle would be 4 7 ‘“bougies.” But if
“bougie” is defined to mean the total current from the
candle, and by ‘‘lux” is meant the same quantity as be-
fore, we should have

I
lux = bougie per square metre.
4

We cannot logically avoid the 4 7 ; exclude it from the
source it appears in the intensity, and wice-versa. This
point is overlooked in the established system of magnetic
units and forms the basis of Heaviside’s rational system.

The use of the hyphen to denote a product unit is not
very appropriate, for it suggests the sign minus rather than
the sign of a product. It would be better if it were omitted
altogether and the two component units amalgamated as in
footpound and kilogrammetre for then the nomenclature
would correspond to the algebraic convention which
leaves the sign x to be understood, and in addition the
hyphen would be set free to denote any compound unit
other than the product or quotient.

If we consider the general subject of radiation we shall
be led to distinguish the following ideas with their corre-
sponding units :

Quantity of radiant energy of whatever kind can be ex-
pressed in ergs, and a flow in ergs per second. By strength
of source is meant the whole quantity of radiant energy
which leaves the source in a given time divided by the
time ; the appropriate unit is erg per second. The n/en-
sity of a souwrce is differently expressed, according as the
radiation is spherical, cylindrical, or plane. In the first
place it is the ratio of a current through a solid angle to the
solid angle, and hence it is appropriately measured by the
erg per second per steradian. In the second case it is the
ratio of a current through a wedge-angle to the wedge-
angle. There is no recognized unit of wedge-angle; as it
involves the radian in one plane and a length along the per-
pendicular to that plane, it maybe expressed by cm.-radian.
Hence the intensity will be expressed in erg per second
per (cm.-radian). If the radiation proceed from an infinite
plane, its intensity is measured in terms of erg per second
per cm?2,

By the density of the radiation at any point of a source
is meant the ratio of the flow normal to a small surface to
the small surface, and is expressed in terms of erg per sec-
ond per cm?, By infensity of current anywhere, is meant
the ratio of the flow through a small cross-section to the
cross-section, and is also expressed in terms of erg per
second per cm?. By time flow is meant the ratio of the
energy which has passed through a cross-section to the
cross-section ; it is expressed in terms of efg per cm?.

The above is the appropriate system of c. 6. s. units for




54 THE ELECTRICAL AGE. [VorL. XV. No. 4

any kind of radiation measured simply as energy. Butin
the case of light the eye exercises a selective power, not
only singling out a certain range of wave-lengths, but dis-
criminating among them as to amount. If one of the
units is defined with reference to this discrimination exer-
cised by the eye, then the other units of the light system
can be defined in terms of it, and the units of length and
time.

THE ANIMAL AS A PRIME MOVER.*

BY R, H. THURSTON.

The Vital Engine, the body of every vertebrate animal—
from the human ruler of all, down to the lowest organism
having a cartilaginous frame—is today well recognized,
as, in the engineer’s classification, a ‘‘prime motor,” in
which the latent forces and energies of a combustible
‘““food,” of a fuel, as many suppose it, are evolved, trans-
ferred and transformed to perform the work of the organ-
ism itself, to supply heat to keep it at the temperature
necessary for the efficient operation of the machine, and
for the performance of external work. The value of the
machine as a prime mover is dependent upon the relation
between this external work, so far as it can be applied to
useful purposes as labor,‘and the costs of its production in
fuel or energy supply, and in wear and tear and replace-
ment, precisely as with any other machine of the class,
whether the source of power be chemical, thermal, elec-
trical or vital.

The work of the machine is, however, a very different
quality and is vastly different in quantity, useful work
being compared with supplied energy and incidental ex-
penditures from that of any other known motor. In the
water-wheels and windmills the office of the motor is sim-
ply that of transfer of energy of flowing currents of fluid,
of water or of air, and, without transformation, to mechan-
ism suitable for giving it useful application. The heat
engines develop energy previously ‘latent,”” potential, as
the modern nomenclature would call it, into the kinetic
form of thermal motion, and by transformation, so far as
may be practicable, into the dynamic form, make it avail-
able for work. [Electro-dynamic machinery similarly
makes available by transformation the energy of the elec-
tric current; and none of these machines has any other
function than that of making useful some one energy pre-
viously stored by the operations of Nature in such form
as to be readily applied to his purposes by the hand of
man.

The vital machine, on the other hand, has purposes and
performs offices of essentially different kinds. It must not
only transform the latent energies of the supplies received
by it into useful external work, but all its work being
directed toward the sustenance and preservation of the
contained soul, as its principal and always essential pur-
pose, all its operations being automatic or self directed, all
its powers of transformation of energy are demanded for
the production, by transformation, presumably, of (1) the
vital forces and energies; (2) the physical energies de-
manded in constructing, rebuilding and operating the
animal frame; (3) the external work required to furnish
the body supplies, to protect it from decay or injury and
to minister to the physical wants and ethical requirements
of the personality of which it is at once the home and the
vehicle.

This curious prime mover is thus an apparatus which,
from familiar sources of energy, transfers and transforms,
for its own purposes and applications, a variety of ener-
gies, performing a variety of work in various realms. The
nature and composition of the sources of latent energy,
always chemical compounds capable of oxidation, are
well known ; the character and method of many of the.
internal, as well as of the external expenditures of energy,
are equally well understood ; but there are a variety and
considerable number of internal operations, involving
transformations of energy, the nature and method of

* From the Journal of the Franklin Institute, Philadelphia, January, 1895,

which are entirely beyond observation by any process of
experimentation yet devised.

‘‘Food " is taken into the body, enters into solution with
the peptic fluids, elaborated from previously supplied
nutriment, is absorbed into the circulation and disappears
from our sight and reach; heat, carbon-dioxide, vapor of
water, various salts and a considerable proportion of un-
utilized nutriment are rejected from the system and work
is performed as the product of transformed energies and in
large amount, both within the machine and upon external
bodies. A chain of energy transformations is in continu-
ous operation, of which we see the two ends, so far as the
vital machine is concerned, but of which we only get
occasional glimpses between the extremities, and some of
the links of which are, as yet, undiscovered and unknown.
It is certain that the series of changes, material and ki-
netic, involves familiar methods of transformation, and it
is hardly less certain that singular and probably wonderful
and unknown processes of energy,development and trans-
formation are concealed within this miracle among ma-
chines.

AMERICAN INSTITUTE OF ELECTRICAL
ENGINEERS.

The ninety-third meeting of the Institute was held at 12
West 31st street, Wednesday evening, January 16, Presi-
dent Houston in the chair.

Prof. McFarlane, of Ithaca, N. Y., read his paper ‘*On
the Units of Light and Radiation,” which was discussed
by Messrs. Kennelly, Wolcott and Burnett.

It was voted subsequently that the paper be referred to
the Committee on Units and Standards for consideration.

The paper by Mr. Alton D. Adams, of Boston, was read
by the author and discussed by Messrs. Crocker, Richard
Fleming, Sheldon, Ashley, Burke, Waldo, W. L. Bliss and
Gano S. Dunn.

At the council meeting in the afternoon the following
associate members were elected :

Anderson, Henry S., General Manager and Electrician,
United Electric Light Co., Springfield, Mass.

Buck, H. W., Student in Electrical Engineering, Colum-
bia College ; residence, 14 E. 45th street, New York City.

Cox, Edmund V., Student in Electrical Engineering,
Columbia College ; residence, 50 E, 31st street, New York
City.

Denison, Sylvester P., 143 Centre street, New York City;
residence, Belleville, New Jersey.

Farnsworth, Arthur J., Chief Engineer, Larchmont Elec-
tric Co, Mamaroneck, N. Y.

Fisher, Henry W., Electrician and Director of Elec. and
Chem. Laboratories, The Standard Underground Cable Co.,
Pittsburgh, Pa.

Fridenberg, Henry Leslie, M. E., Student in Electrical
Engineering, Columbia College ; residence, 6o E. 61st
street, New York City.

Gallaher, Edward B., Electrical Engineer, 253 Broad-
way, room g10; residence, 11go Madison avenue, New
York City.

Klinck, J. Henry, Graduate Student, Cornell University,
Ithaca, N. Y.

Lanphear, Burton S., Fellow and Graduate Student in
Electrical Engineering, Cornell University ; residence, 106
Union avenue, Ithaca, N. Y.

Leslie, Edward A., Vice-President and Manager, Man-
hattan Electric Light Co., Ltd., New York City; residence,
343 Hancock street, Brooklyn, N. Y.

Lester, William B., Western Union Telegraph Co., 195
Broadway ; residence, 346 Lenox avenue, New York City.

Rennard, John Clifford, A. B. E. E., Assistant to Elec-
trical Engineer, Met. Telephone and Telegraph Co.; resi-
dence, 302 W. 73d street, New York City.

Wright, Peter, Inspector of Electrical Works, United Gas
Improvement Co., Philadelphia, Pa.

The following associate members were transferred to
membership :

JaNuARY 26, 1895]

Abbott, Arthur V., Chief Engineer, Chicago Telephone
Co., Chicago, Ill.

Marks, Louis B., Electrician, Marks-Ayer Electric Co.,
73 Watt street, New York City. .

Baillard, Edward V., Manufacturer ot Electrical Instru-
ments, etc., 108 Liberty street, New York City.

Broadnax, Francis, Engineer, Safety Insulated Wire and
Cable Co., New York City.

ON THE DEGREE OF INCANDESCENCE OF
LAMPS.

BY M. A. CROVA.

This is a note submitted by the author to the meeting
of the Académie des Sciences, Paris, on October 15, 1894.

The degree of incandescence of lamps can be deter-
mined accurately by means of a spectro-photometer, but,
for practical purposes, it can be obtained with sufficient
precision by the method which I have proposed, and
which was recommended by the Congress of Electricians
in 1889.* The luminous intensity, as compared with the
carcel, is determined by interposing before the eye a
trough containing the mixture of chloride of nickel and
perchloride of iron, in proportions allowing of the passage
of part of the radiations comprised between the wave
lengths, 630 and 534, with a well-defined maximum of
582 ;.a second determination is made by placing before
the eye a red glass, which transmits the radiations com-
prised between the red extremity of the spectrum and the
vicinity of the spectral line, n: the first determination
gives the value in carcels of the source studied ; the ratio
of the first to the second gives the degree of incandes-
cence. I have shownt that if we compare two lights of
different tints, the total intensities are in the same ratio as
the intensities measured within the limits of the spectrum,
the wave length of which is 582 ; thus it is very conven-
ient and very correct to make photometric determinations
by means of the trough 582 ; in fact, the two sources to
be compared have not, as a rule, the same tints, and the
solution 582 rendering them identical, the determination is
more exact ; the field of a carcel at 1 metre is too intense,
and the interposition of the trough weakens it, so as to
bring out very clearly in relief the slightest differences
of the two luminous surfaces of the photometric screen.

As the employment of electric lamps and intense gas jets
is becoming more and more general, the application of
the method that I have proposed enables us to ascertain,
without difficulty, the conditions of working of the lamps
that give the best results.
A few examples will show the utility of these determina-
tions :

For an arc lamp, the degree of incandescence varied
from 1.5 to 1.7, the electric work§ absorbed being respec-
tively 1,509 and 1,660 watts.

For a 16-candle incandescence lamp, this degree varied
from 1.05 to 1.33, according as the lamp is more or less
over-run,

For a Bourbouze lamp with a platinum hood, the degree
of incandescence, which is less than unity for low outputs,
increases with the consumption of gas and compressed
air, and, at a sufficiently high regime, the degree ofincan-
descence equals 1, which is that of the carcel.

The study of the Auer burner furnishes interesting
results. The photometric power, the degree of incandes-
cence and the consumption of gas in the lighting of the
Auer burner that I used, gave the following results, which
were taken from a considerable number of determina-

tions :—

* ¢ Compte Rendu des Travaux du Congrés International des Electriciens
en 1889,” p. 210, in which will be found the explanation of solution 582.

t ¢ Comparaisons Photometriques des Sources Lumineuses de Teintes Diffé-
rentes. (Comptes Rendus, Vol. xciii., p. 512.)

1 M. Pellin has constructed, according to my instructions, a sliding scale
that can be adapted to any photometer, by means of which the indications can
very conveniently be made,

§ The term power should be used instead of wor%, work being measured by
joules and not by watts,
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Luminuous intensities in carcels
Degree of incandescence
Consumption of gas, in litres per
hour
Consumption in litres per carcel-
hour 21 19

We see that the photometric power increases with the
degree of incandescence, which is in accordance with the
principles of the emission of radiations by incandescent
bodies.

The consumption of gas per hour increasing, the degree
of incandescence, low at starting, increases continually as
well as the photometric power up to a certain limit,
beyond which a part of the gas, which becomes more and
more considerable, burns uselessly without contributing
to the heating of the tissue of refractory earths that consti-
tutes the hood of this burner; it is, therefore, advantage- .
ous to push the Auer burner to the degree of incandescence '
that it cannot exceed, whatever may be the consumption
of gas for the lighting. The other intensifying burners
may be studied in a similar manner and accurate data
arrived at as to the best 7égime at which they should burn.
The case is very different with gas burning in an ordinary
Bengel burner,

In fact, in the Auer burner and other similar burners,
the quantity of refractory material contained in the lamp
is constant, and the maximum efficiency corresponds to
the highest temperature that it can attain in a Bunsen
burner. In the Bengel burner, on the contrary, part of
the gas is burned outside and inside the cylindrical mass
of gas which escapes through the crown of holes, without
any deposit of carbon, with the production of a bluish
flame, which may be disregarded from a photometric
point of view ; the high temperature which is produced by °
this combustion without effective light brings to incandes-
cence the molecules of carbon given off from the carburets
of hydrogen contained in the mass of gas comprised be-
tween the two surfaces of combustion, and which are the
real -source of light, as shown in my paper of photom-
etry.*

The quantity of incandescent carbon that furnishes the
light is a fraction of the total quantity of carbon that is
contained in the gas in combustion, and is smaller in pro-
portion as the flame is lower; if the latter is sufficiently
low, the whole of the gas burns blue, without producing
any effective light.

As the output of the burner increases the relative quan-
tity of carbon liberated increases ; the degree of incandes-
cence slightly decreases and the luminous efficiency in-
creases rapidly up to a maximum which corresponds to
the moment when the flame becomes smoky. A siniilar
result is obtained with the standard Carcel, the output of
which is varied by raising or lowering the wick.

With the Bengel burner I employed 1 obtained the fol-
lowing results :—

Comsumption of gas.

Luminous intensities In litres In litres per
in carcels. per hour, carcel-hour.

=2 56 280
78 195
95 158
108 135
1 120 120
I. 131 100

Above 131 litres per hour the flame becomes smoky.
From the above considerations, it follows :—

1. That, if we increase in a hydrocarburet burner the
quantity of fuel burnt per hour, the luminous efficiency
increases, but the degree of incandescence slightly
diminishes up to a maximum efficiency, which must not
be exceeded.

2. That for lamps in which the refractory material
brought to incandescence has a fixed value independent
of the consumption of combustible material, the maximum
efficiency corresponds to the minimum quantity of com-
bustible material that has to be burnt in order to obtain
the maximum degree of incandescence.
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ELECTRICITY AT THE CYCLE SHOW.

The first national exhibition of cycles, cycle accessories
and sundries is being held at Madison Square Garden all
through this week. The exhibition was under the auspices
of the National Board of Trade of Cycle Manufacturers.

Electricity plays a very important part in this interest-
ing exhibition. The words ‘‘ Bicycle Exhibition,” made
of incandescent lamps, appears on the outside of the
building on the tower, to let the people know what is
going on inside.

Inside, suspended from the centre of the large space
is a beautiful chandelier composed of several hundred
16-c. p. lamps, the effect of which is to shed a remark-
ably brilliant light upon the floor below. At the extreme
end of the garden over the Fourth avenue entrance are
the words, in incandescent lamps, ¢ First National Bicycle
Exhibition, Under the Auspices of the National Board of
Trade,” surrounding a blazing figure of a bicycle also made
of incandescent lamps of various colors. The wheels of
this novel bicycle revolve and give a beautiful effect.
The ceiling of the Garden is festooned with strings of
lamps diverging from the centre.

A large number of the exhibitors have very effective elec-
trical displays, one of the most prominent of which is
that of the Monarch Cycle Company (No.283—284), of which
The C. F. Guyon Company, Ltd., 97 and 99 Reade street,
New York, are the managers. They have at the back of
their exhibit two large gold frames, showing two of their
latest cycles fitted up with colored incandescent lamps.
The lamps are distributed around the rims, under the
frames and handles,and even the pedals have two incandes-
cent lamps placed in front. The wheels of both cycles are
kept revolving by electric motors placed under the frame.
Two ‘“monarchs of the jungles ” had blazing lamps for eyes
and a tongue rendered brilliant red by means of incandes-
cent lights inside. Mr. C. F. Guyon is in attendance at
the exhibit and is kept busy with a constant stream of
visitors. He is assisted by a number of his salesmen,
among them being Mr. L. F. Schnitzpahn. The company’s
sign in incandescent lamps, ‘‘ Monarch Cycles,” sur-
mounts the two frames containing the living pictures of
cycles.

The New York Standard Watch Company, of 11 John
street, New York, is represented by exhibit No. 48.
Among other things they have a large wheel, six feet in
diameter, constructed of colored incandescent lamps. The
wheel is made up mainly of their cyclometers and when
it revolves it can be seen from every point of the Garden.
One of their cycles is kept in motion by means of an
electric motor, showing the operation of their celebrated
cyclometer. Mr. F. Lutz is in charge of the exhibit.

The Gormully & Jeffery Manufacturing Company's ex-
hibit, Nos. 120 to 125, is one of the main attractions of
the show. It occupies the main space at one end of the
Garden. Over the exhibit is the word ‘‘Rambler’ in
brilliant incandescent lamps. Mr. Gormully with his
assistants are untiring in their efforts to entertain their
many visitors.

The Hill Cycle Company, of Chicago, occupies space
Nos. 14 and 15, and their exhibit is shown to the best
advantage by the aid of incandescent lamps. At the back
of the space is most ariistically arranged drapery,
studded with colored electric lamps. Mr. Frank F. Fowler
represents the company and is full of enthusiasm in
favor of the Fowler cycles.

The Tilman Magneto Dynamo and Lamp Company
showed their little three-pound dynamo lamp and pro-
jector combination for bicycles. This combination can be
attached to the front frame of the wheel. Connected with
the dynamo is an arm holding a rubber pulley, which comes
in contact with the inside rim of the front wheel. By this
arrangement the dynamo is made operative. In riding
the wheel, the light is projected 100 feet or more ahead.
The company’s trolley car projector lamp is also exhib-
ited. It is claimed to be the best article of the kind in the

market.

Dr. W. P. Freeman, the well known electrician, is
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found at the exhibit of the Newton Rubber Company, of
Newton Upper Falls, Mass. He has on exhibition several
of his improved primary-battery lamps and reflector com-
binations. This combination is designed for bicycles and
weighs only one pound. The Newton Company has on
exhibition their improved rubber tires. Dr. Freeman has
lately completed machinery for making steels guard for use
in protecting pneumatic tires.

The M. M. Electric Company, of 140 Washington street,
New York, shows their new and improved primary bat-
tery lamp and reflector for bicycles, miners’ and firemen'’s
use. Dr Johnson of the company is kept busy at all
times explaining the valuable and desirable features of this
oufit.

J. C. Perriez, of the Columbia Rubber Co., 65 Reade
street, New York, is present in the interests of the Pal-
mer pneumatic tire. He shows how easy it was to repair
this tire when it became punctured, and is evidently scor-
ing several points for the Palmer.

The Hitchcock Manufacturing Co., of Cleveland, Ohio,
attracts a great deal of attention to their exhibit in the
basement, where they ran their motor cycles every hour.
These cycles are run by two motors attached behind the
rear wheel by means of an extra frame. il vapor is used
for generating the power for driving these wheels. The
oil is carried in a tank on the frame, the vapor being forced
in the cylinders, compressed and ignited by electricity.
The battery used for igniting is also attached to the frame.
Mr. Francis C. McMillin looks after this exhibit.

Mr. Samuel K. Dingle, an old-time electrician, has a
brilliant electrically-lighted exhibit of the Boston Woven
Hose and Rubber Co., of 275 Devonshire street, Boston,
Mass.

Mr. Alfred J. Thompson, well known in the electrical
trade, looks after the interests of Louis Rosenfeld & Co.,
20 Warren street, New York. This concern makes Hy-lo
instantaneous changeable gears for wheels.

Mr. Hawkins, 136 Liberty street, New York agent of the
Electrical Construction and Supply Co., Syracuse, N. Y.,
furnished the sockets and receptacles for all the 16-c. p.
lamps used in the various exhibits. Over 3,000 of these
lamps are in use.

Mr. Frank Martin is the electrician of Madison Square
Garden, and prides himself on the illuminating effects pro-
duced.

THE CLEVELAND CONVENTION.

C. O. Baker, Jr., master of transportation of the National
Electric Light Association, informs us that the Trunk Line
Association has granted a rate of a fare and a third for
round trip, on the certificate plan, for members and dele-
gates attending the eighteenth convention of the National
Electric Light Association, to be held in Cleveland, O.,
February 19, 20 and z1. Negotiations are now pending
for a special train from New York to Cleveland, notice of
which will be given as soon as route is selected and
schedule arranged.

CORNELL IN THE LEAD.

An eminent European scholar, Professor Ritter, of Ger-
many, who spent several months in this country, first at
the Chicago Exposition and later studying American tech-
nical schools, has come to the conclusion that the Ameri-
cans have outdone Europeans in the field of technological
education, at least as regards its practical bearings. The
technical branches are believed by Professor Ritter to be
less complete and solid on the theoretical side in the
United States than in Germany, but he sets opposite this
inferiority the ‘‘truly grand achievements in engineering
and machine construction in the United States. The
Americans have not only mastered the technical sciences,
mathematics and jurisprudence, but have given form to
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distinct faculties of the sciences of engineering. So far as
regards instruction in mechanical engineering, Cornell
University, of Ithaca, N. Y., stands at the head of Ameri-
can institutes.”—A. F. WEBER'S CORNELL NEWSLETTER. -

NOLL & MACLEAN.

Augustus Noll and Howard A. MacLean have entered
into partnership under the firm-name of Noll & MacLean,
contracting electrical engineers, and have opened oftices
at 8 East 17th street, New York. Both Messrs. Noll &
MacLean were connected with the New York Electric
Equipment Company since its organization. Prior to
this time Mr. Noll was the principal member of the firm
of Noll Brothers, who had quite a reputation in the instal-
lation of lighting and power plants, and Mr. MacLean rep-
resented the Edison Illuminating Company of New York.
He was one of the best known representatives of that com-
pany under the old Edison regime, when Mr. E. H. John-
son was at the head of the concern. Many of the largest
isolated plants in this section were installed through the
active agency of Mr. MacLean. Mr. Noll is widely known
to the electrical trade as one of the most scientific wire
men in the country. He is the author of the best book
ever published on wiring, and his work during the past
thirteen years stands as a monument his skill. The
two named gentlemen form a strong team, both having
had large experience. They each have an excellent rep-
utation as a basis for their new enterprise, and we wish
them every success.

THE FRANKLIN ELECTRICAL SOCIETY'’S
BANQUET.

The Franklin Electrical Society, New York, on the night
of January 19, held its annual banquet in honor of the
189th anniversary of the birth of Benjamin Franklin. The
banquet was held at Leon’s, on West 31st street, and there
was a large attendance.

President M. M. Mayer occupied the chair and the Hon.
Franklin Grady acted as toastmaster.

Prof. W. W, Ker spoke of the society’s achievements and
recalled the earnestness of Franklin. The speaker referred
to Franklin’s patriotism and determination, and suggested
that Franklin’s spirit be embodied in the society’s history.

Mr. Newton Harrison spoke on the career of the society,
dwelling upon the difficulties of securing a foothold, and
referred to the present system of lecturing from notes and
the assured success it could claim.

Hon. F. Grady made the closing remarks in a happy
and characteristic vein and the party then disbanded, after
a most enjoyable feast of gastronomy and intellect.

Several prominent persons were the invited guests of
the society.

ELECTRICAL STANDARDS.

Following is a copy of the order just issued in Eng-
land Jspecifying and describing the new standards of
electrical measurements for use in trade :

Whereas by the Weights and Measures Act, 1889, it
is among other things enacted that the Board of Trade
shall from time to time cause such new denominations
of standards for the measurement of electricity as ap-
pear to them to be required for use in trade to be made
and duly verified.

And whereas it has been made to appear to the
Board of Trade that new denominations of standards
are required for use in trade based upon the following
units of electrical measurement—uviz. :

1. The ohm, which has the value 10? in terms of
the centimetre and the second of time, and is repre-
sented by the resistance offered to an unvarying elec-
tric current by a column of mercury at the temperature
of melting ice 14.4521 grammes in mass of a constant
cross-sectional area and of a length of 106. 3 centimetres.

2. The ampere, which has the value { in terms of
the centimetre, the gramme, and the second of time, and
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which is represented by the unvarying electric current
whth when passed through a solution of nitrate of sil-
ver in water in accordance with the specification ap-
pended hereto, and marked A, deposits silver at the rate
of 0.001118 of a gramme per second.

3. The volt, which has the value 10® in terms of the
centimetre, the gramme, and the second of time, being
the electrical pressure that if steadily applied to a con-
ductor whose resistance is one ohm will produce a cur-
rent of one ampere, and which is represented by .6974
(1259 of the electrical pressure at a temperature of
15 deg. C between the poles of the voltaic cell known
as Clark’s cell set up in accordance with the specifica-
tion appended hereto, and marked B.
~ And whereas they have caused the said new denom-
inations of standards to be made and duly verified.

Now, therefore, her Majesty, by virtue of the power
vested in her by the said Act, by and with the advice
of her Privy Council, is pleased to approve the several
denominations of standards set forth in the schedule
hereto as new denominations of standards for electrical
measurement,

C. L. PEEL,
SCHEDULE.

I. Standard of Electrical Resistance.—A standard of
electrical resistance denominated one ohm being the
resistance between the copper terminals of the instru-
ment marked ‘‘ Board of Trade Ohm Standard Verified
1894” to the passage of an unvarying electrical current,
when the coil of insulated wire forming part of the
aforesaid instrument and connected to the aforesaid
terminals is in all parts at a temperature of 15.4 C.

IL. Standard of Electrical Current. — A standard of
electrical current denominated one ampere being the
current which is passing in and through the coils of
wire forming part of the instrument marked ‘‘Board of
Trade Ampere;Standard Verified 1894,” when, on reverse
ing the current in the fixed coils, the change in the
forces acting upon the suspended coil in its sighted po-
sitiori is exactly balanced by the force exerted by gravity
in Westminster upon the iridio-platinum weight marked
A, and forming part of the said instrument..

IIL. Standard of Eleclrical Pressure.—A standard of
electrical pressure denominated one volt being one-
hundredth part of the pressure which, when applied be-
tween the terminals forming part of the instrument
marked ‘“Board of Trade Volt Standard Verified 1894,”
causes that rotation of the suspended portion of the in-
strument which is exactly measured by the coincidence
of the sighting wire with the image of the fiducial mark
A before and after application of the pressure, and with
that of the fiducial mark B during the application of the
pressure, these mages being produced by the suspended
mirror and observed by means of the eyepiece.

(7o be Continued.)

Notes of General Interet

It is reported that the Cataract General Electric Com-
pany is endeavoring to secure the repeal of the law which
authorizes the Superintendent of Public Works to grant
franchises. It is stated that if this law is repealed that the
Cataract Company would have an absolute monoply in
the transmission and distribution of electric power along
the Erie Canal.

Russell B. Harrison, president of the Citizens’ Light and
Po'wcr Co., Terre Haute, Ind., has begun suit in the Cir-
cuit Court against Edward S. Ellis and Charles Hilton to
enjoin them from cutting down the electric light poles now
being erected by the plaintiff. Messrs. Ellis and Hilton
are officers of the Terre Haute Electric Light and Power
Co., which held the contract for lighting the city for a
number of years. The Citizens’ Light and Power Co. re-
cently got the contract and trouble between the two con-
cerns has since existed.
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WEST END COMPANY'S LOSS BY FIRE.

The West End Railroad Company’s car house on Colum-
bus avenue and Northhampton street, Boston, Mass., to-
gether with about 50 cars, were destroyed by fire on the
night of January 16. The fire started shortly after midnight
and for a time the large car house on Tremont street was
threatened. The burned car house was a wooden building
encased in corrugated iron and was soxzoo feet in size.
Che cars of the Columbus and Huntington street lines were
kept here and they were all destroyed. The loss is about

C Teleptane Jores

The Tri-Village Telephone Company has been organized
in Fort Edwards, N. Y., with a capital stock of $2,500.

A telephone line is to be built between Lumberton and
McComb City, Miss.

Purvis and Columbia, Miss., are to be connected by
telephone.

TELEPHONE PATENTS ISSUED JANUARY 15, 1895,

ANNuNcraTor For TELEPHONIC CIrcuits. Theodore Spencer,
Cambridge, Mass. (No. 532,605.)

Sireet Rallway Notes

The Connecticut House of Representatives has passed a
bill providing that no steam railroad in the state shall be
crossed by any electric, cable or horse railway at grade.
It is stated that the object of the bill is to prevent the
Bridgeport Traction Company from laying its tracks across
those of the New York, New Haven and Hartford Rail-
road at the Fairfield avenue crossing.

The Gettysburg Electric Railway, Gettysburg, Pa.,
together with the electric light plant operated by the same
company, has been sold te J. Luttrell Murphy, of Chicago
and Walter B. Kendall and John S. Connelly, of Philadel-
phia, for $250,000. It is stated that the new owners will
build and operate four miles of electric railway over the
first day’s battlefield, also twelve miles of road along the
Baltimore turnpike.

J. Luttrell Murphy, of Chicago, and Walter B. Kendall
and John S. Connelly, of Philadelphia, have purchased the
Gettysburg Electric Railway, Gettysburg, Pa., and will
extend the road’s lines.

POssiole Gontracls.

W. J. Davidson, formerly superintendent of Starin’s ship
yard, New York, is building a large machine shop at Port
Richmond, Staten Island.

The Bridgeport Traction Co., Bridgeport, Conn., has
applied for permission to extend its lines to West Haven
and Westport, and the Windsor Locks & Suffolk Railroad
Company has applied for permission to extend its lines.

Final surveys are being made for the Queen Anne'’s
Electric Railroad between Denton and Queenstown, Md.
W. H. Bosley, of Baltimore, is president of the company.

The Rome Electric Street Railroad Co., Rome, Ga., con-
templates making several improvements and additions.
Mr. J. B. Marvin is manager of the road.

It is proposed to extend the lines of the Wilmiﬁgton
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Street Railway Co., Wilmington, N. C, to Oakdale and
Bellevue cemeteries. M. F. Heiskell is superintendent.

Geéo. W. Pearce, Mississippi City, Miss., has received
permission to build a car line in that place.

It is reported that a $200,000 electric light plant will be
built in Birmingham, Ala.

The electric light and water-works in Troy, Ala., which
is operated by the city, are to be overhauled and en-
larged. The mayor of that place can give further infor-
mation.

Mr. Robinson, of Orlando, Fla., is making an effort to
secure an electric light franchise in that place. He can
be reached in care of the Young Men'’s Business League.

The plant of the Newnan Electric Light and Power
Company, Newnan, Ga., will likely be sold to the city,
and negotiations with that object in view have been
opened. The mayor of Newnan can give further informa-
tion.

The Mount Washington Electric Light and Power Com-
pany, Baltimore, Md., has purchased a site for its new
plant.

A company has been organized in Lumberton, Miss., to
construct a telephone line from that place to McComb
City.

A company has been organized in Purvis, Miss., to
construct a telephone line from that place to Columbia.

An electric light plant is being constructed in Lewiston,
Mo. Address the mayor for further particulars.

C. L. Warfield and others are seeking a franchise for an
electric light plant in Dallas, Tex., to cost from $40,000 to
$60,000.

The Lenoir City Car Works, Lenoir City, Tenn., has let
the contract for an electric light plant.

An election is to be held in Cleveland, Tenn., on the
question of issuing bonds for water-works and an electric
light plant. Address the mayor for further information.

New buildings which may neel electric plants are to be
constructed in the following-named places : a brick depot
for the Western Maryland Railroad Company, Baltimore,
Md., to cost $25,000; school building, Baltimore, Md.,
address Geo. Worthington of that city for particulars ; a
Masonic temple, Columbia, Ga., address the secretary of
the Masons for further information ; building in Gaines-
ville, Tex., for the South-Western Telephone Company,
Galveston, Tex.; King Opera House, by T. H. King,
Greenville, Tex., to cost from $35,000 to $40,000 ; ware-
house, to cost §150,000, by the Cupples Real Estate Co.,
St. Louis, Mo.

The Annapolis, Md , City Counsel has granted the An-
napolis & Bay Ridge Electric Railroad Co. the right to lay
tracks on several of the streets of that city. Henry Y.
Bready is engineer.

New Corrations.

W. J Davis Electric Co., Pittsfield, Mass., by Jacob
Gimlich, president, Wm. P. Wood, treasurer and W. ]J.
David.

The Tri-Village Telephone Co., Fort Edwards, N, Y.
Capital stock, $2,500.

The Tillimook Electric Railway Power and Lighting
Co., Salem, Ore, by W. H. Cary, David Hess and William
Squires. Capital stock, $500,000.

La Salle Construction Co., Chicago, Ill., by W. E. Mc-
Clurg, Bumstead and F. S. Donnell. Capital stock, $100,-
000.

The Westport and Southport Electric Railroad Company
has been organized in Bridgeport, Conn., to operate lines
in Weston, Southport and Fairfield.
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The Dravosburg & Elizabeth Electric Street Railway
Co., Dravosburg, Ohio, by H. W. Juergen and others.
Capital stock, $40,000.

The Economy Street Railway Co., Baden, Pa., by'Hart-
ford P. Brown and others. Capital stock, $3,000.

York Haven Water & Power Co., York Haven, Pa., by
Henry L. Carter and others. Capital stock, $2,000.

The Cartersville Light & Power Co., Cartersville,Ga., by
P. W. French, F. P. Sydmonds, W. F. Merrill and others
Capital stock, $100,000.

The Nantucket Electric Co., Nantucket, Mass., by Fred.
H. Potter, president, John R. Bacon, treasurer and W. A.
Clark, Jr. Capital stock, $z0,000.

A company is being formed in New London, Conn.,
with a capital stock of $200,000, to construct an electric
road between that city and Norwich.

Milwaukee Dynamo Company, Milwaukee, Wis., by W.
A. Ehlman, John Keorts and Theodore Egelhoff. Capital
stock, $15,000.

Staten Island Terminal Electric Railroad Co., New
Brighton, Richmond County, N. Y., by Herman Bergholtz
and others. Capital stock, $50,000.

The Associated Water, Gas & Electric Light Co., Nevada,
Mo., by F. J. Tygard, of Butler, as President, and C. F.
Stratum, secretary and treasurer.

Bourdreaux Dynamo Brush Co., Chicago, Ill., by Hugo
Benedix, Arthur Nollan and James ]. Hoch. Capital
stock, $25,000.

State Harrison Telephone Construction Co., Chicago,
Ill.,, by James H. Talbot, Harry L. Talbot, William R.
McLaren and John F. Talbot Capital stock, $150,000. -

Newman, Canning & Electric Light Co., Newman, IlI.,
by R. Thomas, Joseph Vandine, L. E. Root, W. J. G. Pound
and J. H. Scotten. Capital stock, $14,000.

The County Electric Light and Power Co., Clayton, Mo.,
by M. B. Greensfelder, E. W. Warfield, E. H. Benoist, C.
K. Ramsey and others. Capital stock, $s5,000.

The St Louis County Telephone Company, Clayton,
Mo , by M. B. Greensfelder, E. W. Warfield, O. H. Be-
noist and others. Capital stock, $5,000.

New York Notes.

OFFICE OF THE ELECTRICAL AGE,
WorLp BuiLping, New York,
JaNuary 21, 1895,

The Board of Electrical Control has authorized the issue
of temporary permits for placing overhead wires in streets
where there are no subways.

Mayor Strong has issued an order to the effect that street
railroad companies in the future must sign a written appli-
cation for permission to use snow plows or sweeping ma-
chines in removing the snow from their tracks. The rail-
road companies must also, in their application, agree to re-
move from the streets all snow swept from the tracks and
to clean the streets of snow for three feet on each side of
the tracks. It is stated that the Mayor will revoke the
permit of any company failing to comply with the con-
ditions imposed by this order. There are several appli-
cations from street railroad companies for permission to
use snow plows and sweepers, but the Mayor will not
issue them till the companies agree to the conditions of
the order above referred to. So far two companies have
signed the applications under the new conditions.

The New York Electric Equipment Company is moving
its offices from Duane and Elm streets to the factory of jhe
General Incandescent Ar¢c Lamp Company, 572 First avenue,
city.
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The Third Avenue Railroad Company has just received
a Jarge spool containing a new cable, which will be laid
down in the conduit. The cable is 19,500 feet in length
and 13 inches in diameter. It will run from the Post-
Office to Sixth street and back. The cable and spool to- .
gether weigh nearly forty tons, the spool being ten feet in
length and ten feet in diameter.

Mr. ]J. H. Waterman, formerly of the export department
of the International Thomson-Houston Electric Co., has
taken the management of the export department of the
Fort Wayne Electric Corporation, at 115 Broadway, city.
Mr. Waterman lately returned from Caracas, Venezuela,
where he installed a large T. H. plant for the Compania
del Gas y Luz. He is very popular in the foreign trade
and a pleasant gentleman to know. The Fort Wayne
Corporation is fortunate in securing his services,

The annual meeting of the Edison Electric Illuminating /"
Company, of New York, was held at the company’s offi-
ces on Duane street on January 15. The annual report
shows earnings of $1,369,066; other sources of income,
net, $124,443; operating expenses, $550,426; net earnings,
$789,466. During the year $476,196 were paid in divi-
dends. The following named directors were elected for
the ensuing year: A. H. Boissevain, R. R. Bowker, C. H.
Coster, C. E. Crowell, Thomas A. Edison, W. E. Glyn, D.
O. Mills, George F. Peabody, W. A. Read, F. S. Smithers,
and Spencer Trask. Wt

Tate Yot

The LaRoche Electrical Works, of Philadelphia, have
gone into liquidation, Mr. F. A LaRoche succeeding to
the business. We understand that the concern was in a
solvent condition and went into liquidation in order to dis-
solve the business.

Mr. H. C. Willis, of the Washburn & Moen Mfg. Com-
pany, 16 Cliff street, New York City, is doing a large busi-
ness in insulated and bare copper wires for all electrical
purposes. He recently closed an order for 2,000 feet of
2,000,000 c. m. cable, composed of 127 No. 10 Stubbs
gauge wires. The copper cable alone is 134 inches
in diameter. It is covered with pure rubber, on top of
which is laid black rubber and it is then braided to a size
2} inches over all. Orders like this are common
with Mr. Willis. He recently filled one for 8o miles of
weather-proof wire.

F. R. Chinnock, Havemeyer Building, New York City,
the well-known electric light and railway contractor, has
secured the contract to install an electric light plant in the
new building of the Curtis Estate, Buffalo, N. Y. The
plant will include two 30 K. W. Fort Wayne Electric Cor-
poration dynamos and one 250 H. P. vertical engines made
by the Lake Erie Engineering Company. The switchboard
for this plant will be a handsome one, of marble, and will
be fitted with one Keystone voltmeter, two Keystone am-
meters, ten knife switches, one break-down switch and
two iron-clad rheostats. Mr. Chinnock will have as his
assistants a corps of well-known electricians, including
Mr. J. F. Hadley, late of the New York Electric Equip-
ment Company; W. S. Lawton, late of the Edison Illumi-
nating Company, of Brooklyn, N. Y., and D. F. Merrill.
Mr. Chinnock, himself, will supervise the work. He does
electric light work as well as electric railway. Mr. Chin-
nock will finish the electric railway plant in Hackensack,
N. J., when spring opens.

WOVEN WIRE BRUSHES.

The Belknap Motor Co., of Portland, Maine, are the
patentees and manufacturers of the best woven wire com-
mutator brush on the market.
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Oratavo, in the Canary Islands, is lighted by electricity
generated by water-power. The plant was supplied by a
Swiss firm.
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UnpErGROUND FEED WirES.—The West End Street Rail-
way Co., of Boston, Mass., is laying its feed wires under-
ground. This work involves a cost of about $400,0c0.

Electrical and Street Railway Patents.
Issued January 15, 1894.

532,441. System of Power Transmission. Charles S.
Bradley, Avon, N. Y. Filed Sept. 12, 1893.

532,448. Conduit Railway-Trolley. William T. Dulany,
Jr., New York, assignor of one-half to Oscar F. Shaw,
Brooklyn, N. Y. Filed Mar. 30, 1894.

532,449. Conduit Electric Railway. William T. Dulany,
Jr., New York, assignor of one half to Oscar F. Shaw,
Brooklyn, N. Y. Filed Aug. 16, 1894.

532,475. DBrake for Electric Motors. William H. Morgan,
Alliance, Ohio, assignor of three-fourths to Thomas R.
Morgan, Sr., Thomas R. Morgan, Jr., and John R. Mor-
gan, same place. Filed Mar. 19, 1894.

532,477. Trolley - Catcher. Martin V. B. Nichols and
James A. Fraser, Port Arthur, Canada. Filed May 26,
1894.

532,514. Electric Elevator and Motor Controller. Rob-
ert Wilson, Louisville, Ky., assignor to the Sulzervogt
Machine Company, same place. Filed June 23, 1894.

532,531. Electric-Arc Lamp. Arthur Chester and John ]J.
Rathbone, London, England. Filed Mar. 26, 1894.

532,538. Controller for Electric Cars. Harry P. Davis,
Pittsburgh, Pa., assignor to the Westinghouse Electric
and Manufacturing Company, same place. Filed Apr.
14, 1894.

532,549. Alternating-Current Motor. Ludwig Gutmann,
Pittsburgh, Pa. Filed Aug. 27, 189o0.

532,559. Galvanometer. Adrian H. Hoyt, Penacook, N.
H., assignor to the Whitney Electrical Instrument Com-
pany, Saco, Me., and Manchester, N. H. Filed Apr. 23,
1894.

532,560 Galvanometer. Adrian H. Hoyt, Penacook, N.
H , assignor to the Whitney Electrical Instrument Com-
pany, Saco, Me., and Manchester, N. H. Filed Apr. 25,
1894.

532,561, Galvanometer. Adrian H. Hoyt, Penacook, N.
H., assignor to the Whitney Electrical Instrument Com-
pany, Saco, Me., and Manchester, N. H. Filed Apr. 25,
1894.

532,566, Car Fender. Joseph ]. De Kinder, Philadelphia,
Pa. Filed Nov. 27, 1893.

532,576. Closed Conduit Electric Railway. George W.
McClintock, Wollaston, and Daniel J. McLane, Quincy,
Mass. Filed July 2, 1894.

532,588. Contact Device for Electrical Appliances. Fried-
rich W. Schindler-Jenny, Kennelbach, Austria-Hungary.
Filed Feb. 19, 1894 Patented in Austria-Hungary Nov.
2, 1893, No. 66,076 and No. 9,799 ; in France Nov. 10,
1893, No. 233,957 ; in Belgium Nov. 11, 1893, No. 107,-
135, and in Italy Nov. 30, 1893, No. 35,280/173.

532,590. Closed-Conduit Electric Railway. John Schnepp,
New York, N. Y., assignor of one-half to William H.
Bellamy and William C. Doscher, same place. Filed
Sept. 9, 1893.

532,593. Converter System for Electric Railways. Chas.
F. Scott, Pittsburgh, Pa , assignor to the Westinghouse
Electric and Manufacturing Company, same place.
Filed July 31, 1893.

532,594. Non-Arcing Switch. Charles F. Scott and Harry
P. Davis, Pittsburgh, Pa , assignors to the Westinghouse
Electric and Manufacturing Company, same place.
Filed Mar. 29, 1894.

532,605. Annunciator for Telephonic Circuits. Theo-
dore Spencer, Cambridge, assignor to the American
Bell Telephone Company, Boston, Mass. Filed Sept.
10, 1894.

532,610. Car-Fender. Edward K. Thoden, Brooklyn, N.
Y. Filed May 23, 1894.

532,621, Brake for Railway Cars. David L. Winters,
Pueblo, Colo. Filed May 19, 1894.

532,662. Electric Switch. William P. Hancock, Everett,
Mass. Filed Nov. 27, 1894.

532.683. Car-Fender. Andrew Mohn and August ]J.
Bothur, Hoboken, N. ]J. Filed Aug. 30, 1894.

532,701. Mechanism for Forming Battery-Plates. Chas.
J. Reed, Philadelphia, Pa., assignor to the Reed Electric
Company, same place. Filed Sept. 12, 1894.

VULCANIZED FIBRE COMPANY,

Established 1878. &

Sole Manufacturers of HARD VULC

In Sheets, Tubes, Rods, Sticks and Special Shapes to order.

FACTORY ¢

FIBRE,

Colors, Red, Black and Gray. Send for Catalogue and Prices.
OFFICE)

wmarnor. The Standard Electrical Insulating Material of the World. ...c'cr.x.

W. E. JONKES,

MANUFACTURER OF
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SOME USEFUL BOOKS.

Every Electrical Engineer, Contractor, Central Station Manager and Wire- :
man should have a copy of these Books.

DICTIONARY

(o]

Electrical Words,

TERMS and PHRASES.

BY E. J. HOUSTON.
662 Pages. 570 Illustrations.
Price, $5.00.

This book contains definitions
of about 5,000 distinct Words,
Terms and Phrases, and is as
indispensable to Electricians as
is Webster's dictionary to the
scholar and reader.

Bell Hangers'
HAND-BOOK.

By Lieut. F. B. Badt.
106 Pages. 97 Illustrations.
Price, $1.00.

This Book gives plain direc-
tions in Wiring for Electric Bells,
Annunciators, etc, and is the
best work of the kind.

The Flectric Railway

THEORY and PRACTICE.
BY OROBY and BELL,

400 Pages. Profusely lllustrated.
Price, $2.50.

This is a complete treatise on
the Construction and Operation
of Electric Railways, and will
commend itself to the Electrical
Engineer and to the Practical

Manager.

The Practical Management

OF

Dynamog and Motors.

<

BY CROCKER and WHEELER.

Fully Illustrated.

: i
Price, - - = = $1.00.

{

This: Book is the only one
published giving information on

the Management of Dynamosl

and Motors. It is very practical
i

HOW TO
WIRE
BUILDINGS.

A MANUAL OF THE ART
OF INTERIOR WIRING.

By AUGUSTUS NOLL, E.E.

Cloth 12mo. Illustrated.
162 Pages. Price $1.50.

CONTENTS.

Chap. 1.—Introduction; Chap. 2.—Gen-
eral Considerations; Chap. 8.— Location of
Conductors; Chap. 4.—Division of Circuits
and Distribution of Current; Chap. 5.—ILoss
of Electrical Energy in Conductors; Chap.
6.—Plans; Chap. 7.—Conduit Wiring; Chap.
8.—Swiichboards: Chap. 9.—Appliances and .
Connections; Chap. 10.—Converter Work;
Chap. 11.—Overhead Wiring; Chap. 12.—
Fuse Wire; Chap. 13.—Insulation; Chap.
14.—Electrolysis; Chap. 15.—Adverse Wir-
ing Conditions; Chap. 16.—Theatre and
Stage Lighting; Chap. 17.—Plans of Dis-
tribution; Chap. 18.—Distribution of Light;
Chap. 19.—Distribution of Labor and Hints
to Foremen; Chap. 20.—Preliminary to
Rules, Electrical Data, etc.; Chap. 21.—Rules
for Ascertaining Required Sizes of Wire*
Chap. 22.—Energy Power; Chap. 23.—Dy
namos and Motors; Chap. 24.—Pulleys,
Chap. 25. —Belting; Chap. 26.—Engines;
Chap. 27 —Conclusion.

Inventions,
Researches
and Writings

== O ==

NIKOLA TESLA.

By THOMAS COMMERFORD MARTIN.

and no one in charge of Electrical A fascinating and yet practical description of

Machinery can ever get “caught”
if he follows the instructions
given in this book,

Mr. Tesra’s wonderful experiments
and inventions.

Cloth. 8vo. 330 Cuts and New Portrait
| 500 Pages. Price, $4.00.

Sent Postage Free,
on Receipt of Price.

ELEGTRICAL AGE PUBLISHING (0.,

World Building,
Ne_w, York.
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EYERY ELECTRIC LIGHT WORKER SHOULD POSSESS A COPY

Atkinson's Electric Lighting

THE ELEMENTS OF ELECTRIC LIGHTING

INCLUDING

ELECTRIC GENERATION, MEASUREMENT, x  x
* x  x  STORAGE AND DISTRIBUTION,

e 1 ————

PHILLIP ATKINSON, A.M., Ph.D.,

RUTHOR OF

“Elements of Static Electricity”

and “Elements of Dynamic Electricity and Magnetism.”

seventh Edition, Fully Revised, and New Matter Added.

REMIT BY DRAFT, EXPRESS OR MONEY ORDER TO

The Electrical Age Pub. Co,

World Building, New York City.
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&Y\‘Q“P\ANDE]{&ﬂ ) WESTON ELECTRICAL INSTRUMENT CO0.

114 to 120 William St., Newark, N.J,, U. S. A,
Weston Standard

Speaking Tubes,

Alarm Whistles, ILLUMINATED DIAL

Portable Direct Reading Volt-
meters and Millivoltmeters. Am-
meters and Milammeters. WATT-
METERS and VOLTMETERS for

. STATION INSTRUMENTS.

Electric Bells, Tl Tl L

are just as accurate as our regular

] Standard Portable Direct Current

Annunciators, Ete, | smmeion i

sre inclosed in a neatly designed,

ELEGTHIG LIG“T Goons ETG dust-proof, ras'-iron case which
] [ ] sffectively shields the instruments

from disturbing influences of ex

204 FULTON ST.’ NEw YORK_ ternal magnetic fields,

Factory: 1433 and 1435 DeKalb Ave. Brooklyn, N. Y,

Prentiss Tool and Supply Go

METAL WORKING Telephone = Books.

M AB“INERY How to ma:}(:og‘:l:ﬁ)jllzx'les, and all |

NEW AND SECOND HAND. SEND FOR LIST.

Over 600 Machines in Stock Send for Latest 1 ist. ELECTRICAL A(,‘,E, = World B]dg_, N Y
— | 4 115 LIBERTY ST., NEW YORK

69 So0. CANAL ST, CHICAGO.

B.C. Standard Dynamos  Electric Motors.

The Machine attracted more attention than any other New Design Exhibited at the World’s Fair.

Prof. J. P. BARRETT, Chief Dept. of Electricity and City
Elec!r}cmn of Chicago, says: ‘“They ate a fine machine,” and
compliments the Brush Holderasbeing the Best on Exhibition.

DO NOT FAIL TO SEE THEM.

The Design of this Machine is worthy of your
Special Aftention., Its Short Magnetic Circuit, Round
Corners, Compactness, the Smoothness with which it
runs and Absolute Freedom from Sparking have won for
it unstinted praise from Electrical Experts generally.

BELKNAP
- MOTOR (O,

CEO. H. ALMON,

SELLING AGENT

Room 324, Electrical Exchange B'ldng,
NEW YORK, N. Y.

Manufacturers of ELECTRIC MOTORS
rnd DYNAMOS and POWER GENERA-
S TORS ranging from 5 to 600 Lights, and

= in Horse Power from 1-8 to 60.
B,0, STANDARD 10 H,P. MOTOR.

Home Office and Factorv, Portland. Me.. U. S. A.
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ELECTRIC TELEPHONES| = ' ' ‘ bes=e-. TURRET LATHES ||

COMPLETE.

Four STYLES OF TRANSMITTERS

All Parts of Telephones.

THE ELECTRICAL AGE

In 4 Sizes and 60
Varieties,

Screw-Machines

In 6 Sizes and 74
Varieties,

(==

OF OUR OWN M NUFACTURE.
The LARGEST STOCK of

; works in any position; good
larizes ; not damaged by

CUT FULLSIZE OF BOOK.

=== e = Netal-Working - Machinery ) gy povRICAL TABLES and MEMORANDA

| : ‘f;No. 2 Turret Lathe. IN NEW YORK.
' : 5 F By SILVANUS P. THOMPSON.
Write for NEW 1894 Catalogue and list of NEW and SECOND HAND Tools in stock. This little book is only 2x23f inches in size, and can be

WEIGHT, 1 O0Z.

INEW YORK.

till moment of exhaustion.

——: Send for Catalogue. —

MIANUS ELECTRIC CO.

MIANUS, CONN.

Gapo-Farad Sealed Battery

Is a Chloride of Silver Cell, the Smallest and Strongest made.

Suitable for all purposes

e ‘:-I(l)i;tllil:‘l:;z::,n:;?lr PI@’gx-ce remains constant
SAMPLES BY MAIL, $1.10 EACH.
Nassau FElectrical Co,,
106 LIBERTY STREET,

Volts, 1.10; Amp., 2.00; Dia,, ié" x 23" long.

3
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National Electric Light and Street Railway Associations.

AMERICAN STREET RAILWAY ASSO-
CIATION.

Next meeting, Montreal, Que., Octo-
ber, 16, 17 and 18, 1895.

President, Jorr Hurt, Atlanta, Ga.;
Vice-President, W. WorTtH Bran, St.,
Joseph, Mich.; zd Vice-President, Joux
M. CunnNINGHAM, Boston, Mass.; 3d
Vice-President, Russell B. Harrison,
Terre Haute, Ind., Secretary and Treas-
urer, WirLLiaym J. RicHarpson, Brooklyn,
N. Y.; Executive Committee, Henry C.
Payne, Milwaukee, Wis.; W. H. Jacksoy,
Nashville, Tenn.; D. G. HamirTon, St.
Louis, Mo., C.C. CuxningHam, Montreal,
Canada; J. N. Partrinee, Brooklyn,
N. Y.

NATIONAL ELECTRIC LIGHT ASSO-
CIATION.

President, M. J. Francisco; First
Vice-President, C. H. WILMERDING;
Second Vice-President, Freperic Nic-
noLs; Secretary, Gro. F. PorTER, 136
Liberty street, New York City; Execu-
tive Committee, Cuas. R. HunTLEY,
A.J. Marker, W. W. Carnes, H. H.
Faireanks, H. J. Smith, G. H. BLAXTER,
Joun A. Serry, E. F. Brex,- A, | DE
Camp.

Next meeting, Cleveland, Ohio, Feb-
ruary 19, 20 and 21, 1895.

NEW YORK STATE STREET RAILWAY

ASSOCIATION.
Next meeting, Albany, N. Y., third

President, G. Tracy RocEers, Bing-
hamton ; First Vice-President, Joun H.
MorrirT, Syracuse; Second Vice-Presi-
dent, W. W. Corg, Elmira ; Secretary
and Treasurer, WiLLiAM J. RICHARDSON;
Brooklyn ; Executive Committee, D. B.
Haserouck, New York; Joun N. BECKLEY,
Rochester; Danirs F. LEwis, Brooklyn.

OHIO STATE TRAMWAY ASSOCIATION.

Next meeting, fourth Wednesday in
September, 1895.

President, Arsion E. Lang, Toledo;
Vice-President, W. J. Kgrry, Colum-
bus; Secretary and Treasurer, J. B.
Hanna, Cleveland; Chairman Execu-
tive Committee, W. A. Lynch, Canton.

MASSACHUSETTS STATE STREET RAIL-
WAY ASSOCIATION.

President, T. H. CunNINGHAM, Boston;
Secretary and Treasurer, A. S. BUTLER,
Lawrence; Executive Committee, Sam-
vEL WinsLow, ALFRED A. GLAZIER, Bos-
ton; P. F. SurLivan, Lowell; E. C. Fos-
TER, Revere; Horace B. RoGERs, Brock-
ton; A. E. Smrtn, Springfield; PrENTIsS
CumminGs, Boston.

Next meeting, January 7, 1895.
THE STREET RAILWAY ASSOCIATION OF

THE STATE OF NEW JERSEY.
President, Tuos. C. BArg, Newark;

Tuesday in September, 1895.

Secretary and Treasurer, CHARLES Y.
Bamrorp, Trenton; Executive Commit-
tee, Orricers and C. B, THURsTON, Jersey
City; H. Romaing, Paterson; S. B. Do,
Hoboken.

PENNSYLVANIA STATE STREET RAIL-
WAY ASSOCIATION.

Next meeting, first Wednesday in
September, 1895.

President, Joun A. RiGg, Reading ;
First Vice-President, RoBERT E.WRIGHT;
Secretary, S. P. Lignt, Lebanon; Treas-
urer, W. H. Lantus, York.

THE MAINE STREET RAILWAY ASSO-
CIATION.

President, W. R. Woob, Portland;
Secretary and Treasurer, E. A. New-
maN, Portland; Executive Committee,
W. R. Woop, Portland; Georce E. Mac-
omBER, Augusta; F. M. LaucHTON,
Bangor; Frank W. Dana, Lewiston;
Awmos F. GeraLp, Fairfield.

MICHIGAN STATE STREET RAILWAY
ASSOCIATION.

Next meeting, Grand Rapids, I'2cem-
ber, 1894.

President, W. L. Jenks, Port Huron;
Vice-President, W. WorTH Bran, St
Joseph ; Secretary and Treasurer, B. S.
Hancuerr, Jr., Grand Rapids; Execu-
tive Committee, the Orricers and
Davip H. JeroMe, Saginaw, and

Vice-President, W. S. Scurr, Camden;

StraTHERN HENDRIE, Detroit.

easily carrigd in the vest pocket for immediate reference.

It gives electrical tables and formule of every kind. On
account of its convenient size it is one of the most salable
‘ @9 | books. PRICE, 50 CENTS.

Lalght and Canal Sts., New York.

| Address, THE ELECTRICAL AGE, NEW YORK.

HEAVY-SLEEPERS ALARM OUTFIT.

Sent to any address in the United States on receipt of

PRICE, $2.50.

GUARANTEED FIRST-CLASS IN EVERY PARTICULAR.

The very best Standard 2%-inch Iron Box Bell, best Dry Battery and
Nickel Alarm Clock, with enough Insulated Wire to make connections as

shown in illustration.

Address,

A. ADAMS, - Room 14, World Bldg., New York

Electrical Patents for Sale.

ST L LTI @@Alllllllllnn-n-.......-

PARTIES DESIRING TO PURCHASE ANY OF THE FOLLOWING

ELECTRICAL PATENTS, PLEASE ADDRESS

H. D. ROGERS, Patentee and Agent,

Patent No. 290,121, Electrical Conductor. A con-
ductor for carrying the heavy currents in electric
lighting, and the distribution of power by electricity,
and for other purposes.

Patent No. 290,122, Electrical Conductor or Cable
for Lighting and other Systems. A conductor or
cable for supplying electric lamps, motors, and
similar apparatus, designed to obviate or lessen the
danger to lite and property, liable to occur with
ordinary conductors.

Patent No. 281,223, Electric Conductor. A con-
ductor or cable having the insulating material be-
tween the several layers of wires, strips, or the
like, electroplated (when desired) so as to secure
strength with economy of material and space, a
valuable invention, new and novel.

Patent No. 292,694, Insulated Conductor of Eleo-

75 MAIDEN LANE, N. Y.

tricity. A fireproof compound for bare or insulated
wires.

Patent No. 139,690, Printing and Dial Telegraph
and Circuits therefor. A combination of a dial
or printing instrument in one main line circuit
upon one base; a unique and valuable device.

Patent No, 305,022, Self-Sustaining Electric-Battery.
A battery of large and constant electromotive
force, and to obviate polarization.

Patent No. 310,724, Secondary Battery and Means
for Transporting the Same. The object of this in-
vention is to accumulate electric energy in suitable
storage-chambers at natural sources, and convey
the same to desirable points, by land or water, in
apartments adapted to the vehicles conveying the
same ; also for a device for running trains, etc., by
dispensing with the third rail.
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Arc Lamps

FOR ALL PURPOSES.

SPECIAIL PRICES T'O STUIT TE X TIMES,

Direct Current,

- Street Railway Circuits,

Alternating Circuits.

ALL STYLES OF FOCUSSING LAMPS,

Either Automatic or Hand Feed, for Direct or Alternating Current.

FOR

Series Arc Lamps.  Twin Lamns 10 VoS,
I]ouble Garbon Lamps for 110 Volts.

CARBONS,

Domestic and Imperial. Highest grade. We have a stock of
FIDELITY CARBONS for DIRECT CURRENT LAMPS.
We are the SOLE AGENTS for the United States
of the Celebrated LACOMBE CARBONS of
French manutacture, which are the finest
carbons imported. Write us for prices.

ELECTRIC CONSTRUCTION »° SUPPLY CO.,

(Estaklished 1881)

18 Cortlandt St.,, New York.

WALLACE ELECTRIC CO., Agents, - - 307 Dearborn Street, Chicago, IIl.
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THE FELECTRICAL AGE.

xiii

HEADQUARTERS

FOR

Brass,

Blacksmiths’
Machinists’

AND

Electrical
lron, Manufacturers’
e Steel. Supplies.

FINE TOOLS AND TOOL STEEL A SPECIALTY.

Copper,

ENGINEERING OFFICEH OF

C. EMIL HESSE,
Mechanical : Engineer,

No. 356 BROADWAY, NEW YOREK.

A general drawing office conducted, machinery designed and work superintended if desired

THE F. E. BELDEN MICA MINING (O,
MINERS AND DEALERS IN
¥ Highest Grade M Ic,,A for AH Purposes,
AN
MR GROUND MICA A i
T Offices, 12 Broad St., near State St.,
F. Evcene BeLDEN, Treas. and Man, R0STOM MASS., U.A. S

GEORGE A. NALL,

ATTORNEY and COUNSELOR AT LAW

114 NASSAU STREET,
NEW YORK.
Electrical and Corporation Law a Specialty.
MONEY LOANED,
ALL MATTERS GIVEN PROMPT ATTENTION]

THE MAGNETO

Hand Telephone

ITS CONSTRUCTION, FITTING UP, AND ADAPT-
ABILITY TO EVERY DAY USE.

By NORMAN HUGHES.

A compact and concise little treatise on the Mag-
neto Hand Telephone. Practical throughout and
fully illustrated. ~Couched in language most easily
understood by the non-professional, A valuable aid
to those about to fit up their own lines and work
them,

. Contents and Chapter Headings.

Preface, Some Electrical Considerations, Intro-
ductory., Construction. Lines, Indoor Lines,
Signalling Apparatus, Batteries, Open Circuit
Batteries. Closed Circuit Batteries. Practical Opera-
tions. How to Test the Lines. Battery Telephone.
Three Instruments on One Line. General remarks,
Index. 8o Pages. Fully Illustrated. Six Complete
Diagrams of Circuits.” 12mo., Cloth,

Mailed Postpaid to any part of the world on

receipt of One Dollar,

ADDRESS,

Electrical Age Pub. Co.,

WORLD BUILDING,
NEW YORK.

IMPERIAL

Perfect

Interior
Lighting.

%

%

———

For Direct Incandescent Circuits
110 to 118 Volts.

>
THE LAMP
FOR YOUR
STORE,
FACTORY,
OFFICE,
R. R. DEPOT,
HOTEL,
MILL.

— - —

If you want a

PERFECT Lamp
Buy the IMPERIAL,

IMPERIAL ELECTRIC LAMP (0,

263 BROADWAY, NEW YORK.

PHILADELPHIA RGENCY: 213 SOUTH FIFTH ST.

1821,
1888,

Moris, Tasker & (o

INCORPORATED,

Ofices, 222-224 §, Third St,
PHILADELPHIA,

Manufacturers of

Boiler Tubes,
Wiought Iron Pipe
and Fittings,
Electric Railway and
Light Poles,

(<
Sole Manufacturers of t S
DUGGAN PATENT

ADJUSTABLE BRACKET

Pascal Iron Works,
PHILADELPHIA,

Delaware Iron Works,
NEW CASTLE, DEL,
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xiii

HEADQUARTERS

FOR

Brass,

Blacksmiths’
Machinists’

AND

Electrical
lron, Manufacturers’

o Steel. Supplies.
FINE TOOLS AND TOOL STEEL A SPECIALTY.

Copper,

ENGINEERING OFFICE OF

C. EMIL HESSE,
Mechanical : Engineer,

No. 356 BROADWAY, NEW YORK.

A general drawing office conducted, machinery designed and work superintended if desired

THE F. E. BELDEN MICA MINING CO,
MINERS AND DEALERS IN
? Highest Grade [MJ|C A for All Purposes,
AND
e GROUND MICA %/ e
. Offices, 12 Broad St., near State St.,
F. Evcene BeLpen, Treas. and Maa, R(QSTON MASS. U, A.S.

GEORGE A. NALL,

ATTORNEY and COUNSELOR AT LAW

114 NASSAU STREET,
NEW YORK.
Electrical and Corporation Law a Specialty.
MONEY LOANED,
ALL MATTERS GIVEN PROMPT ATTENTION]

THE MAGNETO

Hand Telephone

ITS CONSTRUCTION, FITTING UP, AND ADAPT-
ABILITY TO EVERY DAY USE.

By NORMAN HUGHES.

A compact and concise little treatise on the Mag-
neto Hand Telephone. Practical throughout and
fully illustrated. Couched in language most easily
understood by the non-professional, A valuable aid
to those about to fit up their own lines and work
them.

Contents and Chapter Headings.

Preface. Some Electrical Considerations. Intro-
ductory, Construction, Lines, Indoor Lines.
Signalling Apparatus. Batteries, Open Circuit
Batteries. Closed Circuit Batteries. Practical Opera-
tions. How to Test the Lines. Battery Telephone.
Three Instruments on One Line. General remarks,
Index. 8o Pages. Fully Illustrated. Six Complete
Diagrams of Circuits.” 12mo., Cloth.

Maiied Postpaid to any part of the world on

receipt of One Dollar.

ADDRESS,

Electrical Age Pub. Co.,

WORLD BUILDING,
NEW YORK.

IMPERIAL

Interior
Lighting.

- —

For Direct Incandescent Circuits
110 to 118 Volts.

e
THE LAMP
FOR YOUR
STORE,
FACTORY,
OFFICE,
R. R. DEPOT,
HOTEL,
MILL.

%

—

If you want a

PERFECT Lamp
Buy the IMPERIAL,

IMPERIAL ELECTRIC LAMP (0.,

2563 BROADWAY, NEW YORK.

M~ v e Ao an

PHILADELPHIA AGENCY: 213 SOUTH FIFTH ST.

1821,
1888,

Moris, Taker & Co.

INCORPORATED,

Offices, 222-204 S, Third St,
PHILADELPHIA,

Manufacturers of

Boiler Tubes,
Wrought Iron Pipe
and Fittings,
Electric Railway and
Light Poles,

Sole Manufacturers of /%%
DUGGAN PATENT
ADJUSTABLE BRACKET

Pascal Iron Works,
PHILADELPHIA,

Delaware Iron Works,
NEW CASTLE, DEL,
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PECKHAM’S STANDARD “ELLIPTIC SPRING” CANTILEVER EXTENSION TRUCK.

e BTN, Ty A X VX A\ :
Constructed with hot rivets ; all parts machine fitted and guaranteed, Adopted as standard by all the large Electric Railways in P~ooklyn, New York,
and Jersey City. Cost of maintenance guaranteed to be less than any other truck, For pricelist, descriptive catalogue and blue priats, apply to

k—1320 H Bldg., | Philadelphia—420 Walnut St.
N Commtanis Be, ravomever Bdg, | B ranciteo—128 Catlfornia 8t. The Peckham Motor Truck and Wheel Co.,
Beston—Exchange Bldg., 53 State St. London—39 Westminster, 8, W.

Chicago—1137-1138 Monadnock Blk, General Sales Office, Havemeyer Bldg, New York.

1
I “OLIMA " S ™

The only Boiler Tested at the World’s Colummbian Exposition.
It has received the ONLY Award for Safety, Durability, Etc.
Now in Successful operation in more than 200 Electric Rail-
way and Lighting Stations in the United States. Built in
Bizes from 100 to 1500 H. P. :

MANUFACTURED BY

CLONBROCK STEAM BOILER WORKS,

LORRAINE AND SMITH STS.,
BROOKLYN, N. Y.

In Woriting for Particulars, Please Mention ELECTRICAL AGE.

THE

Low Potential §2 | Consoldaled Elctic Storage Company,
Direct Current Lamps g 44 BROAD ST., NEW YORK.

—ALSO -

Twin Lamps
FOR 95 TO 120 VOLTS. i
Simplicity of Construction. Positive Action of Feed. k3 WM. MAR 3HA-I‘I‘-

(A 4 MANUFACTUREK OF
No Springs or Dash Pot. Electric Condensers.
S G STANDARDS A SPECIALTY.
NO_SEXSAWING, . 709 Lexington Ave,, NEW YORK.'

: / SEND' FOR DESCRIPTIVE CATALOGUE.

C /272, 0
Sl M Lgf i)

280 Broadway, New York. c 0 M M u T A T 0 H s

A SPECIALTY.
Write to Advertisers in This Issue for Circulars and F. E. HOMER & CO,,

.. ELECTRICAL MACHINISTS,
Catalogues. : S0, WATER ST., CLEVELAND, O.

THE MCGEORGE PRINTING CO., 220-222 WILLIAM ST., NEW YORK.
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PECKIEAN'S STANDARD “ELLIPTIC SPRING” CANTILEVER EXTENSION TRUCK.

The strongest, easiest riding and longest spring base truck in use. Awarded the highest medal at the World’s Fair for superiority of construction,

— = P

R\ \—\ \ T\ — A e e
e e e e W R S i _ |

Constructed with hot rivets; all parts machine fitted and guaranteed, Adopted as standard by all the large Electric Railways in P~ooklyn, New York
and Jersey City. Cost of maintenance guaranteed to be less than any other truck, For pricelist, descriptive catalogue and blue prints, apply to

gy Lork 1320 toemeser Blas. | PhlggeinessaSauutst, o, The Peckham Motor Truck and Wheel Co,

Beston—Exchange Bldg., 53 State St. London—39 Westminster, 8, W.
Chicago—1137-1138 Monadnock Blk. General Sales Office, Havemeyer Bldg, New York.

MORRIN GI.IMAX BOILER
The only Boiler Tested at the World’s Columbian Exposition.
It has received the ONLY Award for Safety, Durability, Etc.
Now in Successful operation in more than 200 Electric Rail-

way and Lighting Stations in the United States. Built in
Sizes from 100 to 1500 H. P. :

MANUFACTURED BY

CLONBROCK STEAM BOILER WORKS,

LORRAINE AND SMITH STS.,
BROOKLYN, N. Y.

In Writing for Particulars, Please Mention ELECTRICAL AGE.

THE

Y Low Potential % | Consodated Hctric Storage Company

] : e
= DII’BCf Current Lamps ;R 44 BROAD ST., NEW YORK.

—ALSO -

Twin Lamps

FOR 95 TO 120 VOLTS.
WM. MARSHALL,

S A% A “0% MANUFACTURER OF
No Springs or Dash Pot. : x A3 Flectric Condensers.

TR A WING ; ; STANDARDS A SPECIALTY.
NO SEESAWING. ~ ¢ | 709 Lexington Ave,, NEW YORK,'

Simplicity of Construction. Positive Action of Feed.

/ SEND FOR DESCRIPTIVE CATALOGUE.

g C Ay — —
1 ot ) ) s
l? S etal '4(‘.,— 1//5//9 277 //«::45,/,)

280 Broadway, - New York. ; c 0 M M u T A T 0 R s

A SPECIALTY.

Write to Advertisers in This Issue for Circulars and F. E. HOMER & CO.,

ELECTRICAL MACHINISTS,
Catalogues. S0, WATER ST., CLEVELAND, O.

THE MCGEORGE PRINTING CO., 220-222 WILLIAM ST., NEW YORK.
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BOARD OF
RAPID TRANSIT RAILROAD COMMISSIONERS,
2566 BROADWAY,

C)¢é%z§;6¢ﬁ{mEﬁbruary ..... PR e 7895,

Dear Sir:-

A meeting of the Board of Rapid Trahsit Railroad Comm-

issioners will be held at the offices of the Board,No. 256 Broad-
way, New York, on Tuesday February 12, 1895, at two o’clock
in the afternoon,

By direction of the President the members of the Board
are most urgently requested to attend this meeting as a resolu-
tion will be introduced finally establishing the routes of the
rapid transit railroad,

Yours respectfully,
Lewis L, Delafield,

Secretary.




New York, Feb'y 13, 95.

Hon. Wm. J. Strong, Mayor,

N. Y. City Hall, New York.

Will the Hon. Mayor consider plans for
Rapid Transit? viz:- "The Triple Service System
i.e. PFirst: a road to render the service of the
surface roads. Second: a road to render
service of the L. roads. Third:- "The Real Rapid
Transit", i. e. Transporting a passenger anywhere
upon its lines within ten miles, in 17 minutes.

These three roads all combined can be
built and can carry twice the passengers, that all
the roads combined can, at the present time, and
without danger to the lives of people on the street
or to ordinary traffic, and eventually supercede
all surface roads, whether Horse, Cable, or Elec-
tric,

Are not such plans worthy of some con-
sideration and investigation, if we can dispense
with all the surface roads, with all their attene

dant dangers, maiming and killing people,and their

obstruction and sometimes destruction of ordinary




traffic? and especially so, if we can supply a great
er convenience and efficiency of service to the trav-
elling public, and occupy comparatively no space upon
the main surface. We are willing to submit our plan
to competent progressive engineers, those who can

recognize a better thing when presented to them, than
their preconceived ideas have impressed them with.

Is this matter not worth looking into,especial-
ly if this systen can be built, for one-half the cost
of the proposed underground system? Is it not worth
looking into, if it has facilities, impossibke with
the underground system? And how can these things be
determoned without looking into them?

Very Truly Yours,

7% u./"/t/

%Wz;,m/é

Os b







BOARD OF
RAPID TRANSIT RAILROAD COMMISSIONERS,
256 BROADWAY,

J@W %ﬂd% March. 18 y

Hon, William L, Strong,

City Hall,

New York City.
Dear Sir:-

By direction of Mr, Orr, I beg to notify you that the
qustion of a change of the method of construction upon the Boule-
vard north of Ninety-second Street, will be considered at the
meet ing of the Board to be held on Tuesday, March 19th, at two
o’clock, and that it is probable that the resolution finally ad-
opting the general plan of construction will be presented at the
same meet ing,

To take definite action upon either of these proposi-
tions will require the concurrent votes of six members of the
Board, and I am therefore instructed to urge that thevmembers of
the Board will make a special effort to attend the meeting.

Yours pespectfullysy

’\}P : J
e AT ( -

Secretary.




FRIDAY, MARCH 29, 1895.

A Suggestion for New York Rapid Transit.

BY MR. FR. VON EMPERGER, C. E.

In reply to the recent letter from the Rapid Transit
Commission to the people of New York City in general,
and especially as a protest against the statement ** they
have widened the tunnel from 44 ft. to 50 ft. This
has been done in the interest of safety upon the advice
of all engineers,” which means a track 1214 ft. wide,
I have addressed aletter to the above commissioners
which gives the following facts: That the Manhattan
Elevated road has for instance several miles of road 11
ft. apart (against the above named 124 ft.), and that
this is the case where the greatest traffic is handled
with perfect safety. More than that, the underground
railroad recently built in Budapest, Hungary, by
Messrs. Siemens & Halske, has only a clearance of 9 ft.
with just the same size of car as our elevated road (7 ft.
10 in. without cross seats, 8 ft. 8 in. with cross seats).

The Commission has apparently been guided by the
idea that the greater the clearance the better accommo-
dation the public will receive. The public only want
good-sized cars and the same in regard to stations. It
does not care if the car in the tunnel has 6 in. or 2 ft.
clearance, provided there is sufficient ventilation, which
can be had without question in the case of four tracks
communicating, but if this 2 ft. clearance means that
the stations will be 114 ft. narrower, then the public has
the right to object against such an ‘improvement.”

It may be inserted for comparison that the “‘City &
South London Railway” and the ‘ Glasgow District
Subway ” have single tubes 80 sq. ft., while the board
propose four times 160 sq. ft.

In Boston, where the street used for a subway is wide
enough to allow the subway stations to be made three

Besides that, this unnecessary increase of clearance has
some other far-reaching and undesirable consequences:

1. It destroys the private vaults entirely for any other
use than as a pipe gallery, for which purpose alone they
are too large, and it is a waste to use them as such.

2. It increases the costs of construction considerably and
has compelled the Board to shorten the route already.

8. It brings the tunnel and the adjoining buildings
dangerously near to each other, which latter would then
have more to suffer from the noise of the working.

On the other hand, if the Board would return to the
old width of 44 ft., or 11 ft. for each track, with 104 ft.
clearance:

1. The same size of cars could be used.

2. The stations could be larger.

8. Vaults could remain untouched by placing pipe gal-
leries below them between the tunnel and the sewer.

4. Costs of construction would be smaller.

5. Further, by renting those reconstructed vaults an
income could be derived to cover part of the expense.
To get at a scale of what value these vaults represent
we must remember that from City Hall to Fifty-ninth
street there is more than 500,000 sq. ft. of vaults, and it
would not be necessary to charge more than $3.50 per
square foot per annum or 3 cents a month to pay the 4
per cent. interest of the whole indebtedness incurred
by the city for the subway ($50,000,000 at 4 per cent.,
$2,000,000). This is of course too high, but it will serve to
show us the value which we propose to throw away
thoughtlessly.

6. Adjoining buildings would be safer during construe-
tion and the tunnel would not be endangered if new
buildings were erected.

7. In future the crowded sidewalks of Broadway will
have to be relieved by a covered sidewalk to be con-
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times as large as on our elevated roads, they can, of course,
afford to allow the track a clearance of 12 ft., too, but in
this city this means a reduction of the island platform
from 9 ft. to 714 ft., which leaves for each side, after de-
duction for railing, less than 8 ft., which is entirely in-
adequate, especially for a tunnel sta,tlon

To improve this condition I propose First : Tobuild a
tunnel, with a track of 10l4 ft. clearance, track 11 ft.
apart including columns, which is enough even for a
Pullman car 9 ft. 10 in, wide, and gives 11 in. clear to a
common car 8 ft. 8in. wide. Second : To place tracks
on a different level. Third: To specify 16 ft. in the
clear as the smallest size of an ‘‘island platform.”

This would allow a platform of 9 ft. in the clear, which
is sufficient for a single station. Inisland platforms serv-
ing for two tracks this width alone iseven notenough,
but my plans for each track show that a separate plat-
form can be used, one above the other, connected by a
stairway, thus giving the whole station a width of 18 ft.

The step-like arrangement of the track is further
adopted, as a reference to the plans will prove: (1), to re-
duce the quantity of excavation; (2), to bring the local
track nearer to the street; (3), to allow a shorter stair-
way to the express track below it, and (4), becauseit is de-
sirable to make the excavations nearest to the build-
ings as shallow as possible, and place the deeper excava-
tion in the centre of the street.

structed in these vaults, and which can be continuous
from the Battery to 59th street. So that I consider it
absolutely necessary to repeal this ‘“‘improvement.”

All these things are in shape to be final now, and so it
is high time to bring this necessary change before the
public in general and to the knowledge of engineers es-
pecially, because the adopted plans do not permit the
construction of an express station between 14th street
and City Hall, now or in the future. »

[This communication from Mr. von Emperger was in
hand for publication last week, but was unavoidably
held over. Since that time a certain change in the situ-
ation has taken place. The Rapid Transit Commission-
ers have made public what are termed the final plans,
and have said that the inner tracks may be depressed
below the level of the two outer by a depth of not more
than 10 ft. Mr. von Emperger is inclined to think that
this was consequent upon his suggestion, as above, which
was filed with the Board March 12, and believes the
Board will comply with further suggestions if it takes
time properly to consider them. He objects to the use of
the word *‘ final,” believing that the subject is of such
great magnitude that it should receive much more study
than has been given to it. He thinks that to submit
complete plans to the criticism of the public would in
the end save time and money and secure better work
and better accommodation.]




FR. VON EMPERGCER,
CONSULTING ENCINEER,
71 BROADWAY.

v Goud Brd April I895..s7

Hon. William Strong

)
Mayor,

New York City.

I am in receipt of your favor of 2nd instant and beg to

you for your courtesy.

I now beg to enclose you herewit

h a reprint from the Railroad

Gazette of March 29,and want to state that I filed with your Board yester-

day an additional report giving my reasons why I consider the adopted

width excessive.

Yours truly,

a M——m?
Dictated.




BOARD OF
RAPID TRANSIT RAILROAD COMMISSIONERS,
256 BROADWAY,

/dj?

Job E. Hedges, Esq.,
Secretary,
Mayor’s Office,
New York City.
Dear Sir:=-
I beg to acknowledge £he receipt of your favor of the

2nd inst. addressed to the Board of Rapid Transit Railroad Com-

missioners, containing a comuunication from Mr. F. Von Emperger.

I have acknowledged the receipt of Mr. Von Emperger’s letter and

will submit it to the Board.
Yours truly,

Secretary.
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BOARD OF
RAPID TRANSIT RAILROAD COMMISSIONERS,
266 BROADWAY,

Job E, Hedges, Esq.,

Secretary,

Deur Sir:-

1 beg to acknowledge the receipt of your coanunication
of April 17th, containing a letter addressed to the "President of
the REpid Trensit Commission' by Mr, Edmond Bruwaert, the Consul
Gereful of Frabce in this City, in which he asks for information
concerhiing systewms of rapid tramsit by means of trolley electric
street cars.

I have written to Mr. Bruwaért acknowledging the re-

ceipt of this létter, amd 1 have sent & copy of it to Mr, wWilliam

B. Farsons, the Chief Engincer of the Rapid Transit Board, with

the fequest that he would supply Mr, Bruwdert with all the in-
format ion in his posséssion,

As requested by your mote {1 returh the original letter
to you.

Apart from what Mr., Parsons may xnow about trolley

systems as the result of his private invest igations there is no




BOARD OF
RAPID TRANSIT RAILROAD COMMISSIONERS,
256 BROADWAY,

Aese Youth

information in thé podsessiof of the Rapid Transit Commissioners
which will prove of serviée to the Mayor of Lyorns, but 1 assume
that before the right to-use the streets of the Annexed District
was granted to the trolley railroads valuable information as to
railroads of that character must have beeu submitted to the au-
thorities of this City whieh you could doubtless obtain if you

desire to pursue the matter further in response to the request

of Mr, Bruwaert. 1 sz,

Yaours respectfully, »
. SR e
’.‘\“,QQJ,_/(_A-Y.L/J ¢ \,‘f'"_ M\ e e, ",/“'1, el

Secretary.




To Illis.Honor,
William L. Strong,
s, Mayor.
Dear Sir:i-

I wish to say a iord about Rapid Transit for New York,
fearing the present plan proposed by the Rapid Transit Railroad
Commissioners is too expensive and will lead to no end of litiga-
tion. What is wanted is the means of carrying the people from
the upper end of the eity to the lower end, or from their homes to
their places of business below 42nd Street in quick time. My way
of doing this would be to start at Centre & Duane Streets, or near
there, if necessary taking the small Slocks east of Centre, be~-
tween Duane & Chambérs Sts., to get the tunnel out of the street;
then go under-ground to Park Row, along under Park Row to Mail St.,
to Broadway, to Chambers St,, to Centre St., keeping well under
the Park sidewalk, say with four traeks, whieh would furnish two
tracks of this eirele for the storage of cars; then up Centre
St. by Elevated Road to Canal, up Canal to Hester, widen Hester
and eut through block to 7th Avenue, up 7th Ave, to about 39th or
40th St.; then under-ground to Bioadway, ﬁhder Broadway to 58th
St., through and under the bloek to 59th St., under the Central
Park Entran&é,(then under and“through CeﬁtralyPark, keeping Along
near 8th Avenue to the upper end of the Park, then by Viaduet to
Morningside Park, through and along Morningside Park under-ground

and by Viaduet to Convent Ave., and above as was thought most de=-

sirable, across the Harlem River to the upper end of the eity with

a loop near Washington Bridge and another at the uppei end of the

eity. A spur could leave this route in Central Park above the Re-
gservoir going to the East Side and continue up aeross the Harlem
River asccomodating that seetion of the eity. A spur eould also
leave the main route at 42nd St, going under 42nd St. to Grand

Central Depot, returning by 43rd St. The point of land at B'way




7th Ave. 42nd and 43rd Sts. should be used as a Depot; also the
land at B'way, 58th & 59th Sts., taking the Depots out of the Sts.
as much as possible. A two track Spur should be built from the
Main route to the North River and down West Street. Depots ecould
be construected at several points to receive light freight to be
conveyed at night and during such hours of the day as would not
interfere with passenger traffiec. A road of this kind eould be
built without interfering with business during its construetion
and at about one-third less cost than the Rapid Transit Commission-
ers proposed plan, and would do the work better, furnish the people
with more air and comfort and without interfering with the present
sewerage system, no small item of expense, and give quicker tran-
sit, as the two miles through Central Park could be made in about
two or three minutes, with safety, and the entire road eould be
built in three years. With judieious planting the road through
the Park would be no more objectionable than the transverse roads
now in the Park, and with skillful engineering the Viaduets and
Depots could be made very ornimental by planting vines and shrubs.
The East and West Sides of the Park would be well acecomodated with
transportation as they now are if you would remove from them the
traffic above 95th St. I would have no station in Central Park,
and have stations on the line only at prominent Street Railway
Crossings, as it will be impossible to have Rapid Transit and stop
every few bloeks. If the East Side demands more Rapid Transit

it must be built with a view of a Greater New York and the Bridges
and Tunnels that will eonnect Brooklyn with that section during
the next few years. I give these views on Rapid Transit hoping

that they may be of advantage to the Tax-Payers &nd the people of

this City, as the plen proposed by the Rapid Transit Commissioners

looks to me like loading Broadway with more traffie¢ than it




requires or can stand, and loading the eity with more debt than

is necessary, as well as a delay of ten years.

Yours respectfully,

/%;//WW A

W




111 B, Twenty-fifth Street,
NKW YORK, May 3d, 1808.

Hon, Wm, L, Strong,

Mayor's Qffice,
New York City.

Deay Siyi-

At the suggestion of one of the Rapid Transit Commission, I
beg lemve to apecislly eall your attention sa a member of the Boapd, to
the inclosed draft of a supplementary act conferring additional povers
upon it in respect to the application of a fund heretafore arepled by
law for collateral transit improvement purposes,but never thus utilized.

The origin of the fund, and of my connection with 1t as the
enginaer named in chapter 554 of laws of 1885; will be explained by the
inclosed press communications relating to the ssme,

By advice of the Counsel of the Board having charge of its
legislative interests, this Hill was not presented herstofore, lest com=
Plications should arise in rvespeot to other amendments vhich have since
been pvassed in due form,

Approval of the objects of this bill 1s now desired, to facil-
itate its legislative enanctment; and for the reason that 1t will bring
before the Board for its official inspestion the latest improvements in
the development of the motive power which han points of superiority he-
yond all others for use upon the Gomission youtes,

' T shall be pleased to attend at the next Board meeting and

give any further information which may be desired by ydﬁraelf oy any of

the members,
‘ Yours very respectfully,

oy Wamf -




THE PROPOSED LAW.

An Act supplementary to Chapter IV. of
the Laws of Kighteen Hundred and
Ninety-one, entitled “An Act to provide
for rapid transit railways in cities of
over one million of inhabitants,”

The people of the State of New York, repre-
sented in Senate and Assembly, do enact as
follows:

Section 1. The Board of Rapid Transit
Railroad Commissioners, appointed in pur-
suance cof Chapter 1V. of the Laws of 1891,
entitled ‘*An act to provide for rapid transit
railways in cities of over one million of in-
habitants,” or of actssupplementary thereto
or amendatory thereof, and exercising the
powers therein provided in and for the city
of New York, is hereby authorized and di-
rected to supervise the disbursement and
application of the fund created by Chapter
489 of the Laws of 1867, entitled **An act to
provide for an experimental line of railway
in the counties of New York and Westches-
ter,” as suppiemented by Chapter 855 of the
Laws of 1868, entitled ‘*An act supplementary
to Chapter 480 of the l.aws of 1867, and to
provide for the collection and application of
revenue in the county of New York in cer-
tain cases,’’ which fund was by the provisions
of the laws aforesaid to be expended in the
improvement of the condition and appear-
ance of the streets or avenues to be occupied
more or less by the experimental railway
conditionally authorized by said laws. To
accomplish such purpose in a practicable
way it is hereby directed that said fund shall
be primarily used to promote the realization
and introduction of improvements in the
methods of constructing and operating rapid
transit, elevated or underground railways
which are or may be located over or under
the streets or avenues indicated in said laws,
or in proximity thereto. z

The Comptroller of the city of New York
shall,in pursuance of the laws aforesaid, keep
the revenues devoted to said purpose sepa-
rate and apart from all other funds, and
shall hereafter pay or transfer therefrom only
such amounts upon the order of the treas-
urer of said board as it shall authorize by a
majority vote thereof. Said Comptroller
shall also forthwith file a state-
ment with s®aid board showing the
receipts and disbursements of said
fund to the date of the passage of this act
with the balance then to its credit, and the
status of deferred or litigated paymeuts due
thereto, if any such there be, and shall like-
wise file statements of the condition of the
same on the first day of July following and
quarter-annually thereafter.

The receipts of said fundare to be agplied to
the purpuses hereinbefore designated for its
use, at the discretion of said board, except
that the sum of two hundred and six thou-
sand six hundred and eleven 70-100 dollars is
hereby authorized aud directed to be paid by
said board from said fund as its receipts shall
permit, to the order of the engineer named in
Cuapter 554 of the Laws of 1885, in the manner
foliowing, to wit: Fifty per cent. of said sum
to enable him to demonstrate upon an ele-
vated track of not less than one mile in
length the feasibility of maintaining a train
speed.of torty miles per hour with traction
cable appliances, and when such result is
proven to the satisfaction of said board, by
tests applied under its direction, then the
remainder of said sum shall, as fast as the in-
crements of said fund will permit, be paid
to said engineer to enable him to prepare for
exhibiting to the board models on a full
scale of sectivns of an elevated and an under-
ground railway, upon plans in accordance
with which the aforesaid motive power may,
in his judgment, be constructed and operated
to the best advantage to improve the condi-
tion and appearance of the streets or avenues
hereinbefore referred to. If the board shall
deem the plans thus illustrated by models to
be meritorious, or superior to any existing
styles of such railways in use at the time
of the passage of this act, it shall report
thereon to the next Legislature in session
thereafter, together with its opiuion as to the
equities of the claim of said engineer for a
special allowance forinterest upon a likesum
to that hereinbefore mentioned as havin
been expended by him upon the origina
illustrative section of the aforesaid experi-
mental railway, and from which said fund
originated, according to the findings in the
le%lslative reports heretofore made on that
subject.

Sec. 2. It shall be lawful for said epgineer
to appoint a trust company, located in said
city, to act as his trustee and as his legal
representative in prosecuting and completing
the illustrative demonstrations herein pro-
vided for in case of his death or disability,
and also for said board to recognize such
company in that capacity.

Sec. 8. All acts or parts of acts inconsist-
ent with this act are hereby repealed.

Sec, 4 This act shall take effect imme-
diately.




[From The Mail and Express of ‘Wednesday,
May 1.]

RAPID TRANSIT HISTORY

The Valuable Experience of the Best-In-
formed Man Living on the Subject.
To the Editor of the MAIL AND EXPRESS:

SIR—Will you kindly give publicity to the
following communication?

A CARD.
To the Citizens of New York:

An unprecedented chain of circumstances
leads the undersigned to inyoke your atten-
tion and influence in shaping the destinies
of the pew system of rapid transit now in
the formative stage of development in your
city, and to utilize to the utmost the light
which past experience sheds upon that sub-
ject; about which I can doubtless speak
from a more accurate personal knowledge
than any other person now living.

To this end a retrospective view will first
be taken,

The practical beginnings of improvement
in rapid transit facilities on Manhattan
Island date frgm the creation by the State
Senate in 1866 of the first specidl commission
to consider and report upon the best methods
for relief of the dire distress of the civy in
that regard,

It adopted the policy of soliciting plans by
advertisement on behalf of the State and by
arcanzing to obtain the plans and details of
the only system then existing in the world,
to wit, the underground railway, then com-
inz into use in London, The prevailing
opinion of the commissioners and of the
public was favorable to the idea that the
only safe course was to copy the London
example, which was claimed to bs a complete
succeess,

But the invitation ot the State Commission
Was not confined to that method, and le 1 me
to brinyg before it the then novel theory of
elevated railways as now in use, except as to
the motive power, AstothatIhada lopted the
same rule as the present Transit Commission,
which forbade the products of combustion on
moving trains. As electrical transit power
was then unknown, [ adopted the only
alteruative, namely cable traction appli-
ances, of which no example then existed oa
the globe,

Propounded as a theory only, the elevated
plan would have received little attention,
and probably have remained undeveloped to
this day, but I coupled with it the proposal
to erect an illustrative section of half a mile
in length at private expense, and to be re-
moved altogether if the State by its Execu-
tive did not approve of the same upon a
trial of its merits. To make the demonstra-
tion as proposed, I expended in cash $206,-
611.70 of my own and associated private funds,
not counting previous preliminary expenses,
which would bring the aggregate to a quar-
ter of a million, of which I was the
largest individual contributor,

This large sum was risked upon the posi-
tive pledge of the State, under the solemnity
of statutory law, that it would cause three
conditions to be fulfilled:

First—That the undertaking was to be
deemed an experimental and not a per-
fected system. The original law specified in
its title that an experimental railway was
thereby specially authorized.

Second—That the motive power was a
leading feature, which the law stated was
not to be changed from the traction cable

method first to be tried, except after due ex-
periment.

Third—That a special fund of 5 per cent.
of the net earnings should be created for
subsequent use in improving the condition
and appearance of the streets through
which the experimental railway was to pass.

Under these conditions I sécured the capital
for and supervieci the building of the first
section of the first elevated railway ever: °
constructed. The Governor came from ‘Al-
bany,accompanied me in riding over it inacar
moved by a traction cable, and immediately =
filed his certificate of approval with the Sec:
retary of State, where it now remains.

From this beginning the expansion of the
elevated system to its present proportions
followed; and the published official estimate
made several years ago that it alone had
added three hundred millions to taxable
values in the city is without doubt much
below the actual result at the present time,

To this may be added the statement of the
Senate Investiguting Committee in its re-
port published as Senate Dgc. 28' of 1885,
that the plot of the “I'weed Ring” in 1870-1
to legislate (he elevated transit system out
of existence and substitute in its place a
viaduct system to be built by bonding the
city to an extent of from fiftyto one hundred
millions (and doubtless to prove an eventual
loss) was [rustrated directly and almost
solely by my ind.vidual efforts and expend-
itures. ;

1t would naturally be supposed that an
inventor and promoter who secured such’
results mightcount upon publicfavor and sub-
stantial rewards, but the reverse was an out-"'
come in this instance toa degres that, doubt~
less, entitles it to head the long list of ex-
periences of injustice which has become
proverbial in that class of public benefactions.
T'he nearest in resemnblance was probably the
famous case of \Vhitney and his cotton gin,
But in that oft quoted record there was no
prior invitation by the State, or pl_edge of its
good faith by statute, features which render
the injustice in this case unparalleled in the
category of such wrongs.

It happened that the most powerful and
unscrupulous ring of stock speculators of
that day, with possibly one exception, con-
ceived the idea of realizing great profits out
of the experimental railway by securing con-
trol and ‘“freezing out’ minor interests by
collusive foreclosure and reorganization
methods before the earning value of the enter-
prise became apparent to ordinary iuve_sb-
ors. My plan to proceed with the perfecting
of the new transit system as fast as prac-
ticable would interfere most seriously with
their game, : L

They frankly told me so, and required my
acquiescence in prostituting one of the great-
est possible achievements in engineering to
subserve the worst form of stock swindling.
On this alternative we parted company.
Their money power enabled them to hold the
property while 1 appealed to the State for
the protection guaranteed to me by law. It
failed me utterly, ot

The special provisions of laws, requiring
‘‘due experiments” were not enforced,
and later on were repealed, and an
illegal transfer of my railway interest
confirmed by purchased legislation. .All this
was the outward manifestation of the hidden
hand of the money power arrayed against
me. A long struggle followed, with inci-
dents of the most sensational character, but
which will be herein omivted for the sake of
brevity, except to mention that all the experi-
mental appliances (costing over $150,000) were
needlessly removed and destroyed to give
color to the rumor, purposely started, that
the experiments were failures and the struc-
ture itself was about to be abandoned; bugt
at the same time agents of the “ring’’ were
supplied with funds to buy out innocent
hoﬁfers of interests at a small percentage of
the real value of the same. This they suc~
ceeded in doing to a large extent,

The speculators who thus inflicted a




terrible wrong upon myself have long been
in their graves, but, alas! the baneful effects
of their repressive policy remain!

They could thwart and eliminate my
means and methods of reaching transit per-
fection, to promote their stock manipula-
tions, but when the latter no longer re-
quired depressing appearances, and a
“hoom” was next in order, the only motive
power ready for their use was the locomotive,
and consequently the limitations of this in-
ferior substitute controlled the features of
all subsequent rapid transic extensions in
that connection.

This it is that caused the top-heavy struct-
ures which cover public thoroughfares in
the lower end of the city to such an extent
as to practically convert sun-lit streets into
damp and dismal tunnels, and in some of
the up-town districts to exhibit iron scaf-
foldings on the avenues nearly a hundred
feet high, and trains passing on a level
with fourth and fifth-story windows! The
unnecessary noise, the clouds of escaping
steam, the noxious gases, the dripping oil,
falling coals and interference with light
and air, are mainly the result of the sup-
pression of the progress toward experi-
mental perfection which I had instituted at
the outset, but could not fird moral and
legal support in the interest of equity and
justice sufficient to enable me to carry to
completion against the wiles and powers of
rampant covetousness. Had such support
materialized, there would be to-day at
east three times the transit route facilities,
with twice as efficient service as at present,
the necessity of aid from the municipal-
ity would not have reached the fifty million
point so soon, to say the least, and mean-
while all danger of any further extensions
of the present defective structural and oper-
ating system of nuisance-breeding elevated
transit in the streets of this city would now
be permanently avoided.

During the progress of the events thus in-
dicated, prominent managers of the substi
tuted locomotive system stated publicly,
that the motive power I bad advocated
was undeniably the best, and that they would
without further experiment present a new
plan for the successful application of my
theory upou the elevated railway lines.

‘I his announcement was made, however,
during the last decade (in the eighties), and
time has since then evidently proven that,
for the want of progressive ‘‘due experi-
ments,” they failed to {ind the key to the
success needed to verify their predictions,

But there is another phase or the history of
rapid transit developmeut in New York equal-
ly infamous as the foregoing. After therepu-
diation of two of the three mentioned State
guarantees had workel out the results just
stated there remained one still susceptible of
jast and equitable fulfilinient, namely, that
in regard to the application of the improve-
ment fund. ‘This grew from year to year,
until it equaled and then exceeded the cost
of my first demonstration, of the fruits of
whicih I had veen s» scandalously robbed. I
memorialized the Legislature to authorize
me to utilize that for toe purpose for waich
it was dedicated by statute, and to the
extent of my original outlay, to which
it owed its existence. After exhaustive in-
vestigations by several legislative commit-
tees, their unanimous report in favor of my
Froposibiou was followed by the passage of a
aw in 1885 (chapter 554), accompanied by a
special memorandum of Kxecutive approval,
sanctioning my request. 1hen another ele-
ment of perversity was disclosed in the hos-
tile attitude of the leadinz city officials, par-
ticularly the then Comptrolier, as the head
of tne finance department. The {funl
was on deposit with him, and appareutly
without drawing interest; at least ncne
was reported as acceruing to it, although the
law explicitly requirel it to be *'kept sepu-
rate and apart from all other funds.”

The Comptroller refused payment to me as
required by the new law, aud carriei the

uestion of its validity into the courts,which

nally invalidated it on technic:l grounds.
Meantime. I was made the targ:t ol unlim-
ited personal abuse through newspaper in-
nuendoes, apparently prompted by that
official.

The Legislature, after further investiga-
tions, undertook to.cure the technical defects
of the law by an amended statute, which
passed the Legislature during three succeed-
ing sessions by nearly unanimous votes,
only to be met by Executive vetoes after final
sdjournment, in waich the opposition of the

city officials was given as the moving cause
therefor.

But in 1893 occurred a climax of the duplic-
ity and effrontery for which the municipal
governmentof New York City had solong been
infamous. 'I'he Corporation Counsel inserted
a provision in a bill before the Legislature
having no apparent reference to the transit
improveinent fund, by which the power was
claimed to be conferred on the Comptroller
to divert it altogether from its special pur-
pose to general city uses, and to constitute
himself sole auditor of its past expendi-
tures. As the identical Senate through
which the fraud was smugglel had pre-
viously by a unanimous vote, over four-
fifths being present, passed a bill directing
the appropriate use of tne fund under my
supervision, the city officials knew that
their end could only be gained by grossly
deceiving the Legislature. But that circum-
stance did not deter them in their scheme,
and thus the last guarautee of the State in
my case, was legislatively, although unwit-
tingly, repudiated.

All the details of this proceeding, including
a secret meeting in the Mayor’s inner office,
can be found in Senate document 80 of
1894. I'he disclosures of muaicipal rotten-
ness in the subsequent investigations of the
Lexow Committez are not of a deeper dye of
infamy than che record which that documant
perpetuates for all time.

But the injury done to the fame and wel-
fare of thecity by such represcentatives may in
part beindicated by the assertion that it will
require more than 100 and perhaps 1,000 years
to place this city in as favorable position, in
one important respect, as it was when its
offiicals first denied justice to the autuor of
its existing rapid transit system, in 1885.

The explanation of this last remark is to be
found in the fact that, magnificent as toe
World’s Columbian Kxposition at Chicago
proved to be, the same amount of expend-
1cure, if made upon the far superior site
whicno New York possessed in its Petham Bay
Park marine location, would bave taken on
a permanent character in its improvements,
which would uow be in readiness for use in
grand exhibitions to usher iu tue dawn ot
the twentieth century, and the third millen-
nial of the Uhristian era, and would doubt-
less have enlisted the co-operation oi all of
Christendom in making them a success be-
youd anything yet attempted in vnat liue of
achievement, not excepting the preparations
now being made by the city of Paris to cele-
brate these advents.

The opposition of city officials to the
law ot 1855 prevented an exuibition of 1m-
proved transit facilities which would nave
overcome the objections made to tae last-
named site on the score of its inaccessibility,
and which, coupled with instances ot notori-
ous incompetency and corrupt motives of
action in other respects, caused tne ioss of
those opportunities to New York, waich wiil
not occur again until the cycles of one or of
ten centur.es shall reappear on the dial of
time.

Thus far as to the record of past experi-
ence.

SHALL ITS BEACON LIGHTS SERVE AS GUIDES
IN CHOOSING THE BEST CHANNELS FOR FURTHER
ENDEAVOR TOWARD PERFECTION IN URBAN
RAPID TRANSIT IN THE FUTURE?

This is the pending question which youw
have a potent influence in deciding.

I have waited long and patiently for a
change to oceur in the character grade of the
official representatives of the city, and it has
come at last,

New incumbents now occupy the leading
offices of Mayor, Comptroller and Corpora-
tion Counsel, who can be reasonably expect-
ed to give public interests a preference over
*‘political pulls.”

T'he tramsit perfection which I was seeking
a quarter of a ventury since under unrelia-
ble guarantees of the State is still an un-
solved problem. A transic commission of
respect-commanding emiuence has been ap-
pointed to take charge of the city interests
in that regard, and L now feel safe in mak-
ing the suggestion that the law-respecting
citizens of New York will do well to secure
the aid of its ability and integrity to carry
into effect authorivy which mignt be
specially conferred upon it, to remove, in
some degree, the taint of injustice which
attaches to the development of rapid transit
in this city thus far, as a preiude to obtain,

iz the best results in that direction for th:
fnture.

Reasons why transit honesty is the best
transit policy will Le reserved for another
communic ition, Charles T. darvey.

[From The Mail and Express of Friday, May 8.]

RAPID TRANSIT POSSIBILITIES.

To the Citizens of New Yorke1 Card=Con-

tinued.

In continuation of my previous communi-
cation, addressed as above, I beg to say
that experience proves that the rapid tran-
sit problem contains possibilities of great
failures as well as of pronounced success.

The most stupendous mistake ever made
by any transit corporation management
took place when the original New York
elevated railway interests were ‘‘reorgan-
ized” on the basis of ignoring the question
of improved methods of motive power being
made available by “due experiment,” and
proceeding to erect structural extensions
with the possibility of such improvement
vet undetermined. That involved a fund-
amental prineiple which dominated all mi-
nor conditions, and multiplied a basic error
in geometrical ratio, as a defect in a foun-
dation is multiplied by increasing the
weight and height of the structure resting
upon it.

When the “reorganizing” president, with
the recklessness of a gambler, gave orders
in the game of “bluff’” which he was then
playing to tear out all the experimental
cable power appliances, which were already
yielding surprisingly favorable results, he
would not have believed a prediction that
in subsequent years that despised method
would be successfully utilized by a rival in-
terest directly beneath the elevated rail-
way for several miles, as now to be seen on
Third avenue, in this city, under far
more difficult conditions upon the surface
than would exist upon the elevated tracks.
With that contemptuous kick at pos-
sible  improvement in such direc-
tions, the elevated transit system lost
the key to an ideal success of almost
unlimited proportions.  All of its struct-
ural features could have been made orna-
mental instead of unsightly. The same
factor of safety for transit strains would
have permitted a large reduction of struct-
ural dimensions, while no loss- of speed
or power would have resulted from con-
forming to the street gradients.

A noiseless non-steam escape and
smokeless serviee at higher speed and
shorter train intervals would have rendered
the system so popular that almost every
main longitudinal avenue on Manhattan
Island would have been opened to its ex-
tension, and would have reduced the many
millions paid or yet to be paid for property
damages to insignificant proportions.

To place the loss in actual profits to
stockholders up to date at fifty millions is a
very low estimate, and yet it is now evident
that the same were relinquished for the
sake of a few hundred thousands in imme-
diate stock-deal gains, and uncommonly
dishonest ones, at that.

Another great failure was the outcome
of the “Viaduct” transit scheme. It was
great, as an instance of the insufficiency of
capital to insure success without directing
skill. No corporation was ever launched
in New York with such a backing of rich
sgonsors as this. A. T. Stewart headed
the list, with Marshall O. Roberts and a
score or more of multi-millionaires as a tail
to the kite, and with the credit of the city
of New York and County of Westchester
pledged by law for subscriptions to an un-
limited amount as its reserved emergency
fund. But notwithstanding all this financial
prestige, when it came into experimental
rivalry with the elevated system it faded
completely out of sight, leaying no trace of
its existence, except upon the statute book.
The fact became apparent that at a far

- greater expenditure it could not accommo-

date a tithe of the area reached by the
elevated lines, and that even in its immedi-
ate vicinity approach to its stations would
be too tedious and difficult for usually
hurried patrons.

Passing by other stranded transit
schemes, like the New York City Under-
ground Railroad Company, the Arcade
Railway Company, the District Under-
ground Transit Company, the Pneumatic
Tunnel Company, which severally se-
cured the backing of capital from half
a million up to a million and more, be-
side other organizations with smaller
sums. I will briefly continue references to
past experience in transit promoting af-
fairs, by calling attention to the notable es-
cape from a monumental failure which oc-
curred to the first Rapid Transit Commis-
sion of 1866-7.

At that time the flood tide of public
opinion raised the wunderground transit
theory to the highest level of general
favor, as the report of the commission and
the newspaper columns of that date abund-
antly prove. The example existing in Lon-
don of nearly three miles in length ,built
under a charter dating back to 1853, was
claimed to preclude all argument for other
methods, and a Mr. Joseph Wilson will be
remembered by habitues then at Albany as
very much in evidence before legislative
committees as the representative of Lon-
don builders and contractors who were
willing under sufficient inducements to in-
itiate New Yorkers 4nto the mysteries of
urbah transit tunneling. But for my ap-
pearance as the advocate of further ex-
periment before deciding, the adoption of
the London plan was, doubtless, a foregone
conclusion. New York was, however,
switched off on to elevated tracks, while
T.ondon continued solely on its sub-surface
levels. A full quarter century having in-
tervened, a comparison of results is quite
instructive. New York has extended its
original half-mile of illustrative elevated
railway to thirty-six miles of double track
lines, represented as to actual cash cost by
abcut one million per mile of bonds, and the
value of the original inventions by nearly
one million per mile of stock in the pro-
portion of thirty millions of capital shares
to thirty-five millions of mortgage securi-
ties. The latter, on the basis of 6 per cent.
interest, average 20 per cent. premium.
The stock has fluctuated between 70 and
20 per cent. premium during recent years,
standing now at the latter point, while pay-
ing formerly 10 per cent. dividend, and now
6 per cent. after doubling the share capital
by an extra stock dividend. It pays the
largest mileage profit of any railway in the
world, and its yearly passenger traffic, hav-
ing passed the 200 million mark, stands
without a rival in transit efficiency.

The London two and one quarter miles
of sub-surface lines first operated has been
extended by two corporations to about thir-
teen miles of like construction, and con-
nected with suburban tracks and traffic to
such an extent as to render a statement of
the exclusive subway traffic unobtainable;
over three-fourths of the routes being of
the ordinary railway type and outside of
the city limits.

Some sections of the subways are stated
to have cost upward of $5,000,000 per mile,
when labor and materials were averaging
40 per cent. less than in New York, The
financial results appear in the official re-
turns of the two operating companies as
showing: Invested capital, $100,013,805,
of which 38 per cent. is in “debentures’ and
guaranteed shares; 25 per cent. in pre-
ferred, and 87 per cent. in common stock.
The exact_ cash cost can only be ascertained
by averaging sales of the stock on company
account, from 40 per cent. premium to 80
per cent, discount. In 1893-4 one company
paid nothing on its common stock, and the
other 23 on the same. The total of pas-
sengers carried was 123 1-3 millions, to
which a large freight business was added,
or a deficit of net income might have re-
sulted. The average speed was 12 miles
per hour. The atmgsphere in the tunnels
is foul and the transit repulsive to sensitive
persons, according to recent official reports.

1t will be readily seen that with such re-
sults in a city of more than twice the popu-
lation of New York, the introduction of a
like system here, without municipal or




State aid, must have resulted in a collapse
long before paying terminal points could
have been reached, and it would have re-
mained in the condition of the Hudson
River tunnel or the Broadway Pneumatic
Underground Railway at the present time.

From solely recommending such a pre-
destined failure the first commission was
barely, but happily, saved by leaving an
open door for experimenting with other and
more novel plans.

If any representative citizen of those
days had been asked if the person. .who
might save New York from such a failure
by risking a quarter of a mill-
jon of dollars in educating it into
a better theory would be finessed out
of his outlay, and a fund devoted to still
further improvement diverted from its pur-
pose, at a time when the city was receiving
over $600,000 per annum in direct taxes
from the transit system he introduced,
an exclamation substantially copied frqm
Scripture might have been used: “Are its
citizens dogs to permit such a thing?”

Respecting the important query: How
can the experience of the first Transit
Con';misssion be utilized by the present
one

The answer is: By copying its example
in opening a wide door for the encourage-
ment and adoption of any and all improve-
ments in plans or in execution.

The new feature of the use of the city’s
credit to the extent of fifty millions im-
poses on this commission the duty of provid-
ing for a financial, as well as an engineer-
ing, and transit success; the first condition
being the most difficult of all.

By inviting plans without affording suit-
able guarantes that superior merit would
secure adoption advantageous to the
authors, it will rule out the most valuable
grade of constructive talent which will pro-
pose to execute what it plans.

Exclusively adopting professional or pop-
ular methods or theories because founded
on precedents,and requiring construction to
conform thereto withont competition from
new ideas, will invite financial failure.
Enough has already been done in this di-
rection to render financial success impos-
sible, unless under timely modification. The
armor for this Goliath may be costly and
heavy and yet not compare in effective
value with a stone smoothed under nature’s
laws in a “running brook,” when used with
a keen eye and a skilled hand.

By way of application of this simile it
may be said that there is a method by
which Broadway can be tunneled from one
end to the other, and utilized with entire
success for rapid transit purposes, without
disturbing a surface paving stone, injur-
ing an adjoining building foundation, or in-
curring any damages to private property;
and furthermore, that a system could be de-
vised, upon the general cutlines adopted by
the present commission, by which a finan-
cial success could be achieved, and better
construction results obtained at a saving of
over 10 per cent. on present estimates of
cost, and in less time than generally
deemed possible. But it is so unindorsed
by precedent that the chances are prob-
ably not one in a hundred of its being util-
i]zed. It is a possibility, however, neverthe-
ess.

Two steps might suffice, under favorable
circumstances, to bring it into sight and
consequent service.

The first is for the city, or its citizens, to
see that the injustice done to the author of
its present transit system is measurably re-
moved.

The second is for the present Transit
Commisssion to imitate the first one in fa-
voring new proofs before adopting old pre-

cedents.
Charles T. Harvey.

[ ¥rom The Mail and Express of Friday, May 8.1
Now for Rapid Trans t.

The approval by Mayor Strong of the
desired amendments to the rapid transit
law sends them to the Glovernor, and if
the bill receives his signature, as itis
universally believed it will, the Rapid
Transit Commission ought at last to feel
fully empowered to go ahead an1 do busi-

ness, The people have waited long, and
been reasonably patient, but now they ex-
pect and demand action.

Having secured this legislation, the
commission should take the step which
has given New York the onlyrapid transit
relief it has yet received, that of inviting
plans for the most efficient and econom-
ical construction and operation of the new
gystem, This was the course adopted by
the first Rapid Tramnsit Commission in
1867, when the present elevated system
was submitted by a distinguished en-
gineer, and adopted after an elaborate
test at private expemse. An article
published yesterday, written by the in-
ventor of the present system, and an ar-
ticle in another column to-day, show not
only the extent to which he was himself
despoiled of the fruits of his labor and
enterprise, but how a fund created by the
Legislature for the purpose of continuing
rapid transit experiments and develop-
ments was maliciously diverted by Tam-
many city officials to another fund.

It is not too late, however, to rescue, by
legislative act, the Experimental Rapid
Transit Improvement fund from the mu-
nicipal fund to which it was illegally
diverted, and to turn it over to the pressnt .
commission, to be apolied in further ex-
periment, under the direction of the en-
gineer to whose original expenditures of
money and effors that fund owes its
existence. It is understood that such a
bill has been prepared, supplemental to
the amendments now in the Governor’s
hands, and it should be hastenel to enact-
ment if the commission is to have at once
the benefit of this fund of over $200,000
for experimentil purposes.

Let the Rapid Transit Commission in-
vite the submnission of plans for construc-
tion and operation, and let the Legislature
place in its hands for experiment the fund
created for that purpoise, anl New York
will soon have, at a minimum of expense
and a maximum of efficiency, a rapil
transit system which will lead the world.
This need not at all delay the obtaining
of consents, but both proceedings could
go on simultaneously.

(From The Mail and Express, May 3, 1895.)

It is worthy of notice thai the engineer
who supervised the greatest national pub-
lic work in this country at the date of
its execution, where open cut and sub-
merged excavation extensions were com-
bined and pushed forward to com-
pletion  with phenomenal rapidity,
asserts that the proposed rapid transit
routes can be made both an engineer-
ing and a monetary success, although
the financial part of the undertaking
will be the most difficult. We re-
fer to the communication of Charles T.
Harvey, C.E., to be found in another
column, of whom a biographical sketch
appeared in our columns some weeks
since. That article made mention of
the fact that he was the supervising
engineer of the great Liike Superior ship
canal, which was commencel and com-
pleted within twenty-thre> mosths, un ler
conditions which made it the greatest
engineering feat of i:s kind on record.
A favorable opinion, backed by such ex-
perience, should inspire confidence in the
outcome of the commission’s labors.




BOARD OF
RAPID TRANSIT RAILROAD COMMISSIONERS,
266 BROADWAY,

My dear Sir:-

Mr, Orr directs me to inform the Rapid Transit Coumiss-
joners that the business to be transacted at the weeting to be
held on Tuesday May 7th, at two o’clock, includes, among other
things, the final adoption of & general plan of construction and
of the report thereupon to the Common Council,

To take action upon either subject requires the con-
current votes of six Commissioners, and the members of the Board

are therefore urged to use every effort to attend the meeting,

Yours respectfully,

Secretary,




BOARD OF
RAPID TRANSIT RAILROAD COMMISSIONERS,
266 BROADWAY,

Job k. Hedges, Esq.,
Sepretary,
City Hall,
New York City.

My dear Sir:-

Referring to your letter of April 20th in which you
forwarded to we & letter from Mr. Edmond Bruwaert, the French

Consul-General, asking for information conceérning "systems of

l rapid trarsit by means of trolley electric street cars,' 1 beg
to inform you that after writing to Mr, Bruwaert acknoﬁledging
the receipt of his letter, I referred the matter to Mr. William
B.vParsons, the Chief Engineer of our Board, who now reports to
me that he immediately called upon Mr. Bruwaert and that he has
since furnished him with a large amount of printed reports, etc.
which 4in his (Mr. Parsons’) opinion, completely cover the sub-
Ject of Mr, Bruwaert’s inquiry.

The subject is of c¢ourse a technical one-about which

I know nothing personally, but from what Mr, Parsons tells me, 1

“u




BOARD OF
RAPID TRANSIT RAILROAD COMMISSIONERS,
2566 BROADWAY,

am satisfied that he has furnished Mr. Bruwaert with all the in-

formation obtainable.

I returned Mr. Bruwasert!s letter to you on April 20th,.

Yours respectfully,

E. P

Sl ] &< | 7/ -

Secretary.




BOARD OF

RAPID TRANSIT RAILROAD COMMISSIONERS,
266 BROADWAY,

Hew Yok, . MaY. 2%, 788,

SIR :

A meeting of the Boarp oF Rarip Transit Rair-

RoAD CowmwmissioNERs, will be held at the offices of the

Board, on... Tuesday May. 28th.
at... two  o'clock in the afternoon.

Yours respectfully,

LEWIS L. DELAFIELD,

Secretary.

To

The by-laws of the Board prescribe that the
annual election of its officers shall take place
at this meeting,
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BOARD OF
RAPID TRANSIT RAILROAD COMMISSIONERS,
266 BROADWAY,

%«zw %ﬂh‘é e June..6.,..1895.

Dear Sir:-
Pursuant to the directions of a resolution adopted at
the last iueeting of the Rapid Transit Board, I beg to hand you

herewith for your consideration the proof of the report of Mr.

.

Sebretary.

Williamn B. Parsons, Chief Engineer.
Yours respectfully,

Lewis L. Delafield,




BOARD OF
RAPID TRANSIT RAILROAD COMMISSIONERS,
2566 BROADWAY,

Heoe %ﬂié ----------- June--7.

Dear Sir:-
At the request of Mr, Low, I send herewith to each mem-
ber of the Rapid Transit Board copies of the appendices to the

report of the Chief Engineer,

Yours respectfully,

Lewis L. Delafield,

Secretary.




HAWKINS AND DELAFIELD,

COUNSELLORS AT LAW,
It BROADWAY, \
NEW YORK, :

EUGENE D.HAWKINS. \

LEWIS L.DELAFIELD. 5‘-. cheﬂlber 18, 1895.

Dear Sir:-
The detailed plans of the Chief Engineer are not as yet
ready for presentation to the Repid Transit Board.
Mr. Orr accordingly requests me to notify you that there
will be no meeting of the Rapid Transit Board to-morrow. (Tues-

day, November 19th).

Yours respectfully,

Lewis L. Delafield,

Secretary.




HAWKINS AND DELAFIELD,
COUNSELLORS AT LAW,
Il BROADWAY,
NEW YORK,

EUGENE D.HAWKINS.
o~ Ly 2GR
LEWIS L.DELAFIELD. Decanber 2 y 1895,

Dear Sir:-

The Postmaster of this City will attend before the
Board of Repid Transit Railroad Commnissioners at its meeting to
be held on Tuesday, December 3rd, at two o’clock, to meke certain
suggestions with respect to the facilities required for the

transportetion of the United States mail,

Mr. Orr accordingly directs me to notify the Conmissioners

of this faet and to urge a full attendance at the meeting.,

Yours respectfully,




HAWKINS AND DELAFIELD,
COUNSELLORS AT LAW,
Il BROADWAY,
NEW YORK,

EUGENE D.HAWKINS.
LEWIS L.DELAFIELD.

December 23, 1895.

Dear Sir:-

Mr ., Orr asks mé to notify you that inasmuch as the
Chief Engineer of the Rapid Transit Board will be engaged to-
morrow (Tuesday) afternoon as a witness before the Supreme Court
Commission, and it will therefore be impossible to consider his
detailed plans, he thinks that it would be useless to hold a
meeting of the Rapid Transit Board.

I accordingly beg to notify you that no meeting of the Rapid
Transit Board will be held on the afternoon of Tuesday, December
24th.

Yours respectfully,

Secretary.

Alexander E. Orr, Esq.,

Produce Exchange Building,

New York City.




HAWKINS AND DELAFIELD
COUNSELLORS AT LAW,
11l BROADWAY,

NEW YORK, December 27, 1895.

EUGENE D.HAWKINS.
LEWIS L.DELAFIELD.

Dear Sir:-
The Supreme Court Comuission will be in session at the
Rapid Transit Rooms on Tuesday of next week, and even if the pro-

tracted eross-examination of Mr., Parsons shell have been finished

by that time, the counsel state thai his presence will be re-

quired at the hearing.

Under these eircumstances, it seems evident that it will be
impossible to take up the consideration of the detailed plans up-
on that day, and, as there is no other business of an urgent
eharscter to be considered, Mr. Orr directis wme to notify the
members of the Rapid Transit Board that no weeting will be held
on Tuesday, December 318t.

Yours respectfully,

Secretary.




BOARD OF
RAPID TRANSIT RAILROAD COMMISSIONERS,
2566 BROADWAY,

TELEPHONE NO. 2006 CORTLANDT.

%w %¢¢% ——Emnary- Ll -AEF 6.

Dear Sir:-

The time of the Chief Engineer will be fully occupied
next week with the performance of the work entailed by the ses-
sions of the Supreme Court Commission, and as the Counsel re-
quire his presence at the sessions of that Commission, he reports
that it would be impossible for him to attend a meeting of the
Rapid Transit Board next week or to perform any work in connec-
tion with the detailed plans.

As there is no other business which requires immediate at-
tention, Mr. Orr directs me to notify the Bapid Transit Commis-
sioners that no meeting of the Board will be held on Tuesday,
January 1l4th.

Yours respectfully,

e

7\

Secretary.




New York, Jan. l4th. 1896,

To the Members of the Rapid Transit Commission.,

Gent lemen: -

I enclose herewith a letter Just
received from our Counsel, Edward M. Shepard. I heartily
approve of the suzmzestion and if you also approve please so
signify at the bottom of this letter ang it will avoid call-
ing the Commission together.

Very truly yours,




New York, l4th January, 1896,

Hon, Alexander E, Orr,
Préduce Exchange Building.
Dear Mr., Orr:-

We are almost at the point in the Rapid Tran-
skt hearing where we have to decide as to the experts whom
we shall call., In my judgment we ought to call all of the
four experts who served with Mr, Hewitt. I do not ineclude
Mr, Hewitt, because the examination would be as to cost, and,
as I understand, he did not make himself an investigation of
that subject., The production of these exp;rts involves ex-
pense, They must be asked to give their time, especially
Mr, Chanute. Do you approve that expense, and if you do, do
you think that we are under obligations to wait for a meet-
ing of the Board? 1In the latter case I think the Board

should meet this week, The property owners case will be

concluded perhaps this week, and we shall then be required

to proceced with our case next week,
Fatthfully yours,

Edward M, Shepard.




BOARD OF
RAPID TRANSIT RAILROAD COMMISSIONERS,
266 BROADWAY,

TELEPHONE No. 2006 CORTLANDT.

Chese %ﬂéé January.15,.../£ 46 .

Dear Sir:-

1 beg to send you herewith a eircular letter addressed
to the Rapid Transit Commissioners by Mr. Orr, the President of
the Board, and a copy of a letter sent to Mr. Orr by Mr. Edward
M. Shepard, one of the counsel of the Board.

These letters will sufficiently explain themselves,
but 1 should perhaps add that Mr. Shepard tells me that as he is
unable to foresee how long he will require the services of the
experts, he 1s unable to give any estimate of the amount of their
fees.

If you approve of authorizing the counsel to obtain the
services of such expert witnesses as they iuay deem it necessary
to call, will you very kindly write to Mr. Orr as speedily as
possible. To call a special meeting of the Board requires a
notice of two days, and it is a matter of real necessity that the
counsel of the Board should be enabled to prepare their case at
once.

Yours respectfully,

ety P

Yy ¢
b '—l}’l( AL )




BOARD OF
RAPID TRANSIT RAILROAD COMMISSION ERS,
266 BROADWAY,

TELEPHONE NO. 2006 CORTLANDT.

%m %m% i RORSEY. AR . 189 6.

Dear Sir:-

Mr. Orr directs me to notify the Rapid Transit Com-
missioners that no further meetings of the Board will be held
during the pendency of the proceeding before the Supreme Court
Commission, unless some contingency not now foreseen shall re-
quire the holding of such a meeting.

Yours respectfully,

e

Secretary .
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State of Neﬁr Y ork.

No. 211. ' Int. 910. %

b IRTERNEA A

January 20, 1896. ;

Introduced by Mr. PAGE—(by request)—read twice, and by unani-
mous consent ordered printed, and when printed ‘to ‘be coni-

mitted to the committee on commerce and navigation.
/s &

AN ACT

To amend chapter eight hundred and forty-two of
the laws of eighteen hundred and. sixty-eight,
entitled “An act to "provide for the transmission.
of letters, packages and merchandise in'the cities
of New York and Brooklyn, and across the North
and East rivers, by means of pneumatic tubes, to
be constructed beneath the surface of the streets
and public places in said cities, and under the
waters of said rivers,” and to authorize said tubés

to be operated by electrical power.

The People of the Siate of New York, represented in Senate
and Assembly, do enact as follows: ol €1

Section 1. Section seven of chapter eight hundred and fort)‘f}-‘ﬁ

two of the laws of eighteen hundred and sixty-eight, entitled “AB;‘

3 actto provide for the transmission of letters, packages and mer-,
% chandise in the cities of New York and Brooklyn and across th'g:
P North and East rivers, by means of pneumatic tubes, to be con:;

g structed beneath the surface of the streets and. public places in,

EXPLANATION.—Matter underscored is new; tter, in brackets [] is.
¢ . £

‘ old law to be omitted.

o0
e
!




2
§aid cities and under the waters of said rivers,” is amended so as
to read as follows:

§ 7. The corporation organized under this act shall be here-
after knéwn as the New York Parcel Dispatch company, and
shall possess all the powers conferred by this act and the acts
amendatory théreof. All work shall be done under the super-
vision of the commissioner of public works or the commissioner

of city works, or other officer having charge thereof, of the city

@ @« = (-] - e - w bl

wherein such work may be, and subject to such reasonable regula-

tion not inconsistent with the due exercise of the substantial

-y
b=

powers authorized by this act, as may be made by such commis-

I

gioner or officer. The said corporation may construct the tubes

contemplated by this act after it shall have constructed and put

&

14 in successful operation a line or lines from the post-office, or some
18 point easterly thereof, in the city of New York, to a point or points
168 eéast of Broadway, which line or lines in the aggregate shall be
17 at least one mile in length.

18 §2. Section eight of said act is hereby amended so as to read as
19 follows:

g0 § 8 'Said corporation may use any electrical motive power,
€1 ‘in Whole or in ‘part, in addition to the power now authorized for
g9 ‘the'pirpose of carrying on its business.

98 '§3. Said det is further amended by adding thereto three sec-
94 ‘tiotis, which shall be known and designated as nine, ten and
95 dlevih, tb wit:

96 §'9. 8did ¢orporation may issue its bonds, secured by mortgage

« £ ‘ 3

1 .or otherwise, upon vote of its directors and a majority of its

2 stockholders, to such an amount as shall be needed for its cor-

8 porate purposes.

4  §10. The trustees or directors or officers in control of the opera-
tion of any bridge over any rivers mentioned in this act, or the
Harlem river, may consent that said tubes be carried on such
bridge instead of beneath the waters of said rivers.

§ 11. All acts or parts of acts inconsistent wi‘th this act, so
far as they are so inconsistent, or so-far as they require the con-
10 struction of any other preliminary or experimental section, or

11 consent or approval of any person or officer are hereby repealed.

12  § 4. This act shall take effect immediately.
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JOHN E.PARSONS.
DAVID B.OGDEN,

EDWARD M. SHEPARD s AL ) -
HENRY B. CLOSSON. C /J/’///’t///v’ﬁ(,',i;7th Eebruary%ﬁys

Hon. Alexander E, Orr,
President of the Board of Rapid Trans it
Railroad Commissioners.

Sir: -
We have your communication of the 6th inst. enclosing Senate

Bill No. 211 referred to the Rapid Transit Commissioners by Sena-
tor Parsons, the Chairman of the Senate Committee on Commerce and
Navigation,

In our opinion this bill should not pass without material
amendment., The bill is in form an amendment of chapter 842 of
the laws of 1868. The act of 1868 gave power to Alfred E. Beach
and other persons named in the act and their assigns, to lay
down and maintain in the streets of New York pneumatic tubes hav-
ing a mean interior diameter not‘exceeding fifty-four inches, for
the purpose of conveying letters, packages and merchandise by a
pneumatic~system of propulsion., The only limitations prescribed
in the act upon the use of the public streets were as follows:
(1) That the tubes should not extend through any vault or under

any sidewalk fronting on private property without the con-

sent of and compensation to the owner of such property,;

(2) That the tubes should be located and laid under the direction

of the Croton Aqueduct Department '"at such depth below the




A, Bi0,:,2,
lsurface and in such manner as shall effectually prevent any
"injury to or unnecessary interference with the surface of
"said streets, squares, avenues and public places, or any
lchange or alteration in the existing sewers, water pipes or
tgas pipes;!

(3) That the work of constructing the tubes, the number of men em-
ployed on the construction, and the like, should be subject
to such regulations prescribed by the Croton Aqueduct Depart-
ment "as will prevent as far as possible the obstruction of
lany street, avenue or public place and as will secure the
"completion of such part or section of such work with the
"least possible delay'.

The act of 1868 dec lares the use of the streets for
these pipes to be "a public use thereof consistent with the uses
"for which the said respective cities or the corporate authorities
"thereof hold the said streets, squares, avenues or public places',

The proposed bill gives the corporators the name of the

"New York Parcel Dispatch Company" and relieves the company of

the necessity of construct ing an experimental section and secur-

ing the approval of it before proceeding with their principal

work, It directs the work to be done under the supervision of

»

the Commissioner of Public Works, "subject to such reasonable re-

"gulationg not inconsistent with the due exercise of the substan-

"tial powers authorized by this act as may be made by such com-




Rl Oyy 8,
“missioper." The proposed bill adds a final section to the act
in these words: "Sec, 11. All acts or parts of acts inconsist-
"ent with this act so far as they are so inconsistent or so far
"as they require the construction of any preliminary or experi-
"mental section or consent or approval of any person or officer
are hereby repealed,"
If this bill shall pass it will be a later legislative
enac tment than the Rapid Transit acts. It mey be, therefore,
claimed and with reason that the rapid transit act, so far as it
is inconsistent with this act, is repealed. The result of this
would be that the grant of power to the New York Dispatch Company
would be a grant superior to the grant to the Rapid Transit Com-
missioners. The act permits the pipes of this company to be laid
under any of the streets proposed to be occupied oy the new rapid
transit railroad or to be placed under the sidewalk under which
the appurtenant structures of the new railroad are, in the dis-
cretion of the Rapid Transit Commissioners, to be placed., The
proposed bill expressly relieves the New York Parcel Dispatch
Company of the necessity of any consent or approval of any publieé
officer except only the provision that the work is to be subject

to reasonable regulation by the Commissioner of Public Works,

which regulation, however, shall not be inconsisteﬁt with the

exercise of the substantial powers granted by the act.




A,E.0,, 4,

* This act seems to us to be a falr illustration of the
sort of bill by which, indirectly, serious obstacles may be plac&d
in the way of the construction of the rapid transit railroad.
There are other objections of policy to this act with which the

Rapid Transit Commissioners are not specially concerned and to

which, therefore, we do not draw attention,

It seems to us that the Rapid Transit Commission should

strenuously object to the passage of this act and should ask the

assistance of the Mayor and Corporation Counsel in its opposition,
unless the act shall be amended by the addition of a provision
like the following:

"No tube shall be laid nor any construction or inter-
ference with any street take place under any provision of this
act or the act amended hereby, in, under or above any street,
square, avenue or public place of any city, occupied or proposed
to be occupied by any rapid transit railroad without the consent
of the board of rapid transit railroad commissioners of such city.
And in case the board of rapid transit railroad commissioners of
any city shall desire to lay out or construct or extend any rapid
transit railroad in any street, square, avenue or public place
occupied by any such pneumatic tube or any construction under
this act or the act hereby amended, the right to construct or
maintain any such pneumatic tube or any such construction shall
be absolutely subject and subordinate to the powers of the board
of rapid transit railroad commissioners and subject to their con-
trol or regulation,?

Very respectfully yours, .
Edward M. Shepard.

Albert B. Boardman.




BOARD OF
RAPID TRANSIT RAILROAD COMMISSIONERS,
2566 BROADWAY,

TELEPHONE NO. 2006 CORTLANDT.

Hene Qﬂéé Fabrusry 24, . . . 109 8

Hon. Willism L. Strong,
Mayor of the City of New York.

Dear Sirte-

I beg t¢ hand you hedewith a dopy Of Senate bill No.
211 which amends a bill grantixg 30 certeln fodiwiduals the right
10 lay pneumatic tubes in the im of this City. This bill
has besns referred to the Senste Cosmittee On Commerce and Nevigae
tiohi; of whish Hod. C. R. Paprsold i@ Chaliuesi, afid it was brodghe
to the stientith of the Rapid Transit Boasd by the courtesy of
that gentliensn. :

&s 1f Seemed Provuble ¥het the FigRts grented vY ints
bill ALEHE conflich With VHe pludh of the Repid Trimwtl sodsd,
it was refer#ed 10 Whd whits® o (e atuid o ShVd sshddved o
opifiibn regandisg the S OF WALEH & S wb andlobh & sdpy.

Apert entively f2om 1he fget thay the rightis grintéd
by this bill mey eonflipt with the propequiien of ibe Rapia
Trensit plens, I ventire aleo to dDriag iV 40 sar adtention thaw
the proposed legizistion mos m sertain of the safe
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guerds which were required by 4be opiginel aet, dut it 2iso,
e¢ffact, grants an exceedingly valuable franchige without re-
quiring that any compensation shall be made to the City.

Yours very truly,

9 President.
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sir:-

An adjourned meeting of the Board of Rapid Transit
Railroad Comnissioners will be held at the offices of the Board,
Number 256 Broadway in the City of New York, on Thursday, March
12th, 1896, at three o’cloek in the afternoon.

And notice is hereby given, as required by Article 11
of the By-laws of the said Board, that, airthe said meeting, a
motion will be made to amend the said By-laws in the following
particulars, nauely:
First: By striking out the words "This Board shall hold stated
meetings on Tuesday of each week at two o’clock P. M.," in thé
first Article of the said By-iaws, and by substituting therefor
the words *This Board shall hold stated meetings on Thursday of
each week at three o’cloek in the afternoon;" and,
Second: By striking out the words"They shall respectively hold
office until the first Tuesday in June, 1895, and on the last
Tuesday of May in each year an election for all suech offices

shall be held* in the third Artiele of the said By-laws, and by

substituting therefor the words "They shall respectively hold
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office until the first Tuesday in June 1895, and on the last

Thursday of May in each year an election for all such offices

shall be held."*

Yours respectfully, = ,
"-\fif/l/(/-x_;‘; "3(_/). HV) D/J ‘/%ﬂ = ‘/{/"u f

Secretary.




