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The· right place to effect economy is at the mill. 
$2.00 invested in TITANIUM here yields $20.00 
in rail saving. It's up to you to specify 

TITANIUM Treatment 
TITANIUM ALLOY MANUFACTURING CO. 

Niagara Falls, N. Y . .. 
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~ Ari Excellent Motor ~ 
□ / □ 

B ·-----, - -~ 8 
□ □ 
□ Box frame ty pe. For medium city or light, moderate speed □ 
6 interurban service. 6 
□ Embodies all of the desirable features known to the art- □ 
□ □ □ pressed steel gear case , effective ventilation, "through □ 
□ bolts" , axle dust guards, minimum w eigh t , combined with D 
□ 1 □ 
0 maximum capacity and great mechanical d u rability. Bui t to 0 
□ stand the severity of service where frequent starts and stops. □ 
□ are made. □ 
□ □ 
D Write our nearest office for leaflet No. 3832 . □ 
□ □ 

@ Westinghouse Electric & Manufacturing Co. B 
□ □ □ East Pittsburgh, Pa. □ 
D Sales Offices in all Large Cities. D 
□ □ 
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ERICO 
Rail Bonds 

Electric Weld and Copper Weld 

- -r·-,,----
~ 0 . ~VO · lJ ◊ 

- - - - l ------~ 
Electric Weld 

Portable Combination Plant 
For Electric and Copper Welding 

THE well known Welded Rail Bonds as manufac­
tured by The Electric Railway Improvement 

Company have been on the market for the last ten 
years. 

After a careful investigation of the service this type 
of bond has given, the Westinghouse Company came 
to the conclusion that they should be added to their 
list of railway supplies. 

Our salesmen in your locality will be pleased to 
discuss this method of bonding w ith you. 

Write for Catalogue and Bonding Notes 
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8 Westinghouse Electric & Manufacturing Co. 
D East Pittsburgh, Pa. 0 
DD Atlanta, Ga. Char leston, W. Va. Dayton, Ohio ® Kansas City, Mo. New Orleans, La. St. Louis, Mo. D 

Baltimore, Md. Charlotte, N. C. Denver, Colo. w Louisville, Ky. New York, N. Y. Salt Lake City, Utah 

□ ,~~!A~r:.a"7. 'V!: 8f~~fif~ati~11
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1
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1
· ~~t:3~1p~r:.- Pa. ~!~tfi~n~:~t Cal. □ 

□ Boston, Mass. Cleveland, Ohio •Honston, Tex. ("r.:l'crnc) Milwaukee, Wis. Pittsburg, Pa. Syracuse, N. Y. D 
Bu!l'alo, N. Y. Columbus, Ohio Indianapolis, Ind. Minneapolis, Minn. Portland, Ore. Toledo, Ohio .O O'I Butte, Mont. •Dallas, Tex. Joplin, Mo. Rochester, N. Y. Washington, D. 0. 

•w. E. & M. Co. of Texu. O 
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§ FRICTION § 
□ □ 
□ , (I ts relation to efficient brake control □ 
□ □ 
□ of moving trains) D 
□ □ 
□ ---------- □ □ □ 
□ □ 
0 FRICTION IS A RETARDING FORCE IN SOCIETY, POL- 0 
0 ITICS, BUSINESS AND RELIGION. □ 
□ □ 
0 BUT FRICTION REPRESENTS A CURIOUS PARADOX 0 
0 IN THE VARIOUS FIELDS OF ENGINEERING AND ME- □ 
0 CHANICS. IT IS AT ON-CE ESSENTIAL TO EFFICIENCY 0 

AND OPPOSED TO IT. PRACTICALLY ALL APPLICA- 0 
□0 TIONS OF POWER DEPEND FINALLY UPON FRICTION; □ 

ALSO ALL POWER APPLICATIONS ARE SUBJECT TO 
0 SERIOUS LOSSES DUE TO FRICTION. □ 

□ □ 
0 A RAILROAD TRAIN IS PECULIAR IN THAT WHILE 0 
0 ACCELERATION-THE HAULING CAPACITY OR TRAC- 0 

TIVE EFFORT OF THE LOCOMOTIVE-DEPENDS FUN- □ 
0 DAMENTALLY UPON FRICTION-(WHEEL-RAIL); DE-
□ CELERATION-BRAKE CONTROL OF ALL TRAIN MOVE- ,□ 
0 MENT-ALSO DEPENDS FUNDAMENTALLY UPON FRIC-

1

0 
0 TION (WHEEL-SHOE). 0 

□ □ 0 ON THE ONE HAND WE HAVE HEAVY TRAINS AT 0 
□ HIGH SPEEDS REPRESENTING UNBELIEVABLE TOTALS □ 

OF FOOT TONS OF ENERGY; ON THE OTHER HAND WE 
□ HAVE, TO CONTROL THIS MOVING MASS, THE FRIC- 0 
0 TION OF A FEW SQUARE INCHES OF BRAKE SHOE IN 0 
0 CONTACT WITH A ROTATING WHEEL. 0 

□ □ 0 BRAKE SHOE FRICTION AND TRAIN RETARDATION 0 
0 RESULTING THEREFROM VARY WITH LEVERAGE, 0 
□ PRESSURE, TEMPERATURE, DURATION OF CONTACT, □ 

LOCATION OF BRAKE SHOE ON WHEEL, BRAKE MECH-
□, ANISM DESIGN INVOLVING ABILITY TO ALTERNATE 

1
0 

0 AND GRADUATE BRAKING POWER ON THE TRAIN, AND 0 
0 A HUNDRED OTHER FACTORS WHICH ENTER INTO □ 
□ THIS MOST COMPLEX AND INVOLVED BRANCH OF AIR □ 

BRAKE ENGINEERING. 
□ □ 
□ AIR BRAKE ENGINEERING IS MAINLY CONCERNED 0 
□ WITH THE FLEXIBLE, RELIABLE AND EFFECTIVE AP- □ 
0 PLICATION OF FRICTION TO PROPERLY CONTROL ALL 0 
0 TRAFFIC MOVEMENT BY RAIL. 0 

□ □ 

□ ---------- □ □ □ 
□ 0 
□ ,o 
D' Suggested by the □ 
□ !10 

□ ! □ B Westinghouse Traction Brake Company 'B 
□ □ □ Works: Wilmerding, Pennsylvania □ 

□ □ 
□ □ □ PITTSBURGH: Westinghouse Building NEW YORK: City Investing Building □ 

0 CHICAGO: Ra ilway Exchange Building ST. LOUIS: Security Building 0 

□ □ 
□ □ 
□ □ 
□~-----~~~=~=~~~~~~~~~~~~~=~~~~~~□ 
□□□□□□□□□□□□□□□□□□□□□□□ no □□ □□□□□□□□□□□□□□□□□□□□□□□□ 
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[ 1 ] 
Advertising is a sign of good fa ith w h ereby the p romise 1s 
irrevocably se t befo re the eyes of the buying world . 

[ 2 ] 
Advertising is a symbol of progressive meth ods t ha t recognize 
the sound busin ess sen se of "sat isfaction fi r st." 

[ 3 ] 
A dve rti sing con se rves the buyer's time by acqua in t ing him 
w ith a product at hi s lei sure, long before t h e buying need ari ses. 

[ -t ] 
A dv erti sing is u seful only to those w ho have a m essage of 
genuine service to tell. 

r 5 J 
A dver ti sing is a bond of fair dealin g, for only a promise per-
fo rm ed can justify t he cost of a promi se publi sh ed. 

[ 6 ] 
A dverti sed st atem ent s bea r the sta mp of au thority fro m those 
responsible for the conduct of the organizat ion w h ose sig n a­
ture is publi sh ed. 

[ 7 ] 
A dvertising is a n economy and cut s the cos t of selling, m aking 
lower prices or bett er goods pos sible without sac rifi ce of the 
producer's profits. 

[ 8 ] 
A dyerti se rs are a lmost invariably the m os t su ccessful bu sin ess 

' men in thei r industry, and success in bus iness is in separa bl e 
from se rvice r endered . 

[ 9 ] 
A dYerti sing in a g iven field is evidence of a we ll-founded belief 
in abilitv t o sen·e it . 

[ 16 ] 
A dverti sing can long prove profitable only to producers of 
merit oriou s product s. 

[JULY 3, 1915 

In succeeding issues, ,ve plan briefly to discuss the buyers' interests in connection 
with advertised products under each of the headings outlined above. 

READ THE SERIES - APPLY IT-
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0-B Lock Hangers and Extruded Ears 
In Cuba 

A particularly fine piece of con­
struction in the Island Republic 
makes use of these two O-B Spe­
cialties that are giving universal 
satisfaction. 

O-B Lock Hanger eliminates the 
loose joint between Hanger and 
Ear at "A". Gives a better job 
than the old style Hanger and re­
quires no more of the lineman's 
time. 

0-B Extruded Ears are easy to 
install and have long life. The 
method of manufacture of Ex­
truded Metal imparts to it those 
physical properties long desired 
for trolley ears-ductility and 
toughness. 

O-B Catalog No. 14 gives full 
details. 

The Ohio Brass Co. 
Mansfield, Ohio 

7 



8 ELECTRIC RAILW-4.Y JOURNAL [JULY 3, 1915 

Pa.fCh 
Bituminous 
.Aspl}a,lfwith a 

1 

Cuts patching costs 
Write for authoritative figures to 

prove the economy 
-cuts your costs way below your best 
possible figures in remelting and remix­
ing by stationary plant, or having the 
work done under contract-and this 
means a cut, not in remelting and re­
mixing costs alone, but in the total 
cost of ripping up, remixing and relaying 
old material. 
Besides t hink of the flexibility of this smaller 
unit. Haul it from job to job behind a car, 
use trolley power. 
Give this cost-saving hot mixer a hearing, es­
pecially on its cost-cutting claims for patch 
work. 
800 square yards per day, new 2 inch 
material. 
That's what this mixer can do per day with new 2 inch 
bituminous material. 
Also mixes concrete,-disconnection of asphalt tank 
and blower and connection of water tank turns it into 
concrete mixer with capacity of 180 square street yards 
per hour. 
Write for cost figures of electric railways which are us­
ing this mixer-and remember, its costs-saving justifies 
its use even if you have a stationary plant. 

KOEHRING MACHINE CO. 
MILWAUKEE, WIS. 

Re~ettin __ ... 
and Re·1m.1.~trt ."\;:,:/· 
01 d Aspliitl§t ..-y--
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Here's What"Electric Service" 
Signals A re Doing 

The Terre Haute, Indianapolis and 
Eastern Traction Company on Decem­
ber 14th, 1914, placed in service one 
block of "Electric Service" A utomatic 
Block Signals. To and including April 
30th, 1915, they recorded 16078 car 
movements with bu t 13 failures-an 
efficiency of 99.919 per cent, counting all 
failures. 

Of these 13 fai lures, 3 were traceable 
to the Signal Department, 3 were trace­
able to blown fuses, 6 were traceable to 
defective apparatus, .1 traceable to mis­
cellaneous trouble. 

Omitting the 3 fail ures each traceable 
to Signal Department and blown fuses, 
counting on ly th e remaining 7, gives 
these ''Electric Service" Signals an effi­
ciency of 99.956 per cent-a truly re­
markable showing. 

A letter under date of May 26th from 
the company reads as follows: 

"I am enclosing herewith a report of the 
operation of the Rel iable Signals installed on 
our Crawfordsville Division, between J unc­
tion and Crawfordsville. 

"This report is for a period of five months. Direct View of "Electric Serv ice" Signal o,n the Terre 
Haute, Indianapolis & Eastern Traction Co. Lines The signals were put in service December 

14, 1914, and taking- everything into consid­
eration, I believe that this is a pretty good showing. Judging from the performance in 
March and April , I believe that the longer the signals are in use the more familiar our men 
will be with them, and no doubt prevent, so far as practicable, avoidable fai lures. 

"It is my opinion that the fai lures charged to signals not clearing when trains left block 
may in some cases have been due to train switching in Crawfordsville while regular train 
was in the block." 

Complete copy of this report will gladly be sent to interested parties on 
request. 

Why not take up your signalling problems with us now and let us prove just 
what the use of "Electric Service" Signals will mean to you? 

ELECTRIC SERVICE SUPPLIES Co. 
Manufacturer ol Railway Material and Electrical Supp lies 

PHILADELPHIA NEW YORK CHICAGO 
17th and Cambria Sts. Hudson Terminal 417 So. Dearborn St. 

9 
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Building up a guard rail with the P rest-O-Lite welding ou tfit. 

This simple operation obviates expensive disorganization of traffic 
and loss of tim e that replaci ng by any oth er method would 
1 cq uire 

-· i i 

This motor frame w as m ade good as n ew with th e same weld­
ing outfit that ims used for line work in the picture to the left. 
The ann was welded on, at trifling expense compared to any 
other method of repairing. 

PREST-O-LITE 
Dissolved Acetylene makes the 
Oxy-Acetylene Process of 
greater utility in railway work 

It enables every electric ra ilway, la rge or small , to enjoy c._•cr-y economy of time, labor and 
materi als tha t only thi s process of joining or cutting metals gives. P rest - 0 - Lite makes good 
welding or cutting equipment a general purpose outfit , instead of a single purpose machine , with 
added capabilities. added efficiency and increase in quality of work done. 

Enables you to use the same outfit for 
Rail Bonding and for Shop Repairs 

T he applications of oxy - acetylene welding are 
almost unlim ited. Kew uses and added savings are 
being fou nd daily. You can make immediate savings 
on damaged o r worn equipment, avo id cos tly break­
downs, expens ive delays and r eplacements by "on 
the spot" weldinir repairs. The appa ratus being 
portable, can be taken to the job-dismantling of 
heavy equipment is unnecessary. \Velding equip­
ment pays fo r itself many times over when used for 
repair work alone. It is a good investment as "stand 
by" equipment. But the same outfit can be used to 
equal advantage in the yard and on the line. 

X o other method of ra il bonding approaches the 
ox y-acetylene process fo r ensuring a contact which 
will not be r educed in effi ciency by t ime and service. 
Thousands have been applied to new and existing 
track at a mini mum expense and with no disorgani­
zation of t raffic. T he outfi t stand s at the side of 
the t rack. 

Then, too, ther e are t imes when twenty minutes' 
use of an oxy-acetylene cutting blowpipe will pre­
vent tie-ups which would be unavoidable by any 
other method o f clearing the track. 

Back Your Acetylene Supply by Permanent Service 
P re st-O-Lite Acetylene Service furni shes the h igh est grade of D issolved A cetylene in portable cylinders, 

used as conveniently as you use cylinder s of oxygen. Saves the large ini tial outlay and heavy depreciation , 
trouble and inconvenience of making crude Acetylene in carbide gene rator s. Bes ides, Prest-O-Lite Dissolved 
Acetylene is perfectly dried, cleaned and pur ified-makes better welds and is cheaper to use. 

Ask us fo r infor mation on Oxy-Acetylene \Velding and Cut ting in the electric 
railway field. and fu ll details of Prest-O-L ite Acetylene service. Your name on the 
margin of this page wi ll do. 

The Prest-O-Lite Co., Inc., 805 Speedway 
Indianapolis, Ind . 

The World's Largest Makers of Dissolved Acetylene 

53 direct facto,ry branches and charging plants i n p rincipal industrial centers 



J ULY 3, 1915] ELECTRIC RAILWAY JOURNAL 11 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

1\0 
1111111111111111111111111111111111111111111::::: :::::111111111111111111

1
;

1
1111111111111111111111 

ec r1c 

It's Tough 
Trolley Wire 

When you specify trolley wire-be sure you ask for "Phono-Electric". 

"Phono-Electric" is the best wire for keeping down mainte­
nance costs and-that's just what you want in an over-head wire. 

The increased demand for better roll ing stock and better road­
beds as well as faster schedules makes it imperative that a saving 
in over-head costs be maintained. 

"Phono-Electric" is tough and will save you money-it w ill 
give more car mileage and longer service life. 

BRIDGEPORT BRA SS COMPA NY 
BRIDGEP O RT 

North American Copper Company 
164 Front Street, New York, U. S. A. 

C O N NE CTI CUT 

Pierson, R oeding & Company 
San Francisco P ortland Seattl e Los Angel es 

The Equipment & Engineering Company 
2 and 3 Norfolk St., S trand, W . C., London, E ngland 
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The Pole 
You Will 
Eventually 
Buy 
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HAVOC! 
Telephone, Telegraph and T roll ey Poles all fell ed by a storm. This 
may happen on any line using wooden poles. A storm- high wind 
-and poles are snapped like matches. Avoid the liability of break­
downs. Use 

BATES 
One Piece 

Steel Poles 
Their predominant feature is the one-piece steel truss construction 
-made of one piece of steel-not a fabricated pole. Strength is 
not sacrificed in keeping down the weight. Note the truss fo rma­
tion; it has great strength-it will not 
burn or break. 

Small surface is exposed to the elements. 
Thoroughly coated with preservative. 

Permanent construction in addition to 
remarkably low first cost. Get our prices 
on trolley and feeder poles . 

Investigate Bates claims. Satisfy your-
self as to economies. Send fo r this 
catalog. 

Bates Expanded Steel Truss Co. 
Office: 210 So . La Salle Street 

CHICAGO, ILL. 
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Etnpty Seats 
and high resistance rail joints are in the same 
profitless class. 

Both represent power waste. 

The solution of power-consuming rail joints 
lies in making permanent joints-in knitting 
them into one single circuit with 

Electric Weld 
Rail Bonds 

They can't corrode. 

They can?.t shake loose under vibra-. . ' 

J<-. - t1on. 
't .. 

"l:1{ They are literally one with the rails. 
"t 

Write for list of users. 

--·- - .,. _T!' __ _ 
() () ovo O ◊ 

' ' ' . ' - - .. 

13 

The Electric Railway ltnprovetnent Co. 
Cleveland, Ohio 
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Figuring for low 
track maintenance 
ha s come to include the 
weeding of tracks. It is a 
ch ronic case of worry with 
electric railwa,· men whn have not 
tr ied the 

Atlas "A'' Method 
Not on ly is manual weeding expen sive. bu t its 
benefits are not lasting. \ Ve have figured that 

Up To Date 
Track 

Weeding 

141 Days Later­
Clean Tracks 

three men with Atlas "A" Equipmen t will do twice as much w eeding a s 400 men. 
And every weed handled the A tlas "A" way will be dead-from top to root, and in­
cluding seed. There w ill be no n ext g eneration of weeds. 
All you furnish are the motive power and the weed s. The respon sibility is ours. 
It standardizes track weeding. 
\\Trite fo r the Catalog we show above. Write today. 

Atlas Preservative Company of America, Inc. 
95-97 Liberty Street, New York 

2521 
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E. R J. 

The Hundred Eyes of Fabled Argus 

@ 

and the fift y heads of Briareus are literally at your command when 
you engage our staff of specialists t o concentra te their experience 
on one or more of your engineering or chemical difficulties. We 
have already set forth in separate adverti sements the va rious 
fields in which we can help you to operate your properties with 
greater safety at less expense, but 

Our Diverse Activities 
tn Power and Railway Consultation 

may be summarized by outlining our services fo r each departmen t. 
To co-operate with your power engineer we have specialists in 
fuel, water, and g eneral equipment. F or your distribution and 
line engineer, we have specialists in bonding, electrolysis, choice 

of wires and cables, insulator s and insula tion , etc . F or your way :============= 

engineer we have specialists in rails, structural material , timber 
and timber preserva tion. For your car equipment engineer, we 
have specialists in everything from castings and bearing compo­
sition to motors, conduit , paint and varni sh . But despite thi s 
high degree of specialization, our individual ch emists and engineer s 
are checked from making decisions which m igh t unduly fav or their 
specialty by a system of teamwork and records tha t brings to bear 
on any single problem the broad, united experiences of a ll. W hen 
to this practice is added the condition that we have absolutely n o 
commercial interest a t stake other than to please you , the u t ility 
of our service calls for no further argument . 

ARTHUR D. LITTL E, Inc. 
Chemists and Engineers 

93 Broad Street, Bost on , Mass. 
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Use Your 
Old Straps 

-but make them sani­
tary and more sightly 

With Rico 
Sanitary 

S trap Covers 
The advertising value of snow­

white, non-absorbent sanitary 
straps cannot be questioned. 

The fact that they are standard 
on the majority of roads is pretty 
good evidence that they have 
answered a demand. 

No new car is properly dressed 
wi thout them. 

Let u s show you how little they 
cost. 

Railway 
Improvement Co. 
61 Broadway, New York 

Chicago Los Angeles 

/ 
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MONTREAL 

CHICAGO 

ATLANTA 

SAN FRANCISCO 

~~~~WM6~ 
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High Speed Parlor Car, Empire United Ry., Syracuse, N. Y. 

Railway Bearings 
1n 

Interurban Service 

They Conserve 
Energy 

They Save 
Lubrication 

They prolong equipment life 
(jJ Above is shown a car equipped with Ro llw ay Bearings in daily 

service betw een Syracuse and Rochester, N . Y. 
(jJ Tests show that R ollway Bearings effect a current saving over 

plain journals ranging from 15 % to 20%. L ubrication costs are 
reduced because of minimized friction and the oil-tight, dust ­
proof design of the bearings. The wear on w h eels, track and car 
is minimized. 

(jJ Rollway Bearings can be applied t o a ny type of car. W rite for all 
the facts. Better still , write and arrange to test a set in service. 

The Railway Roller B earing Co. 
SYRACUSE, N. Y. 

Rollway Bearings for Journals and Motors 
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T HE instant a car enters t he block, it 
automatically records on this sheet its 

entry to that block, and the exact time a t 
w h ich it entered. The sheet t hen records 
automatically the length of t im e the car re­
mains in the block and records the time of 
its entry to the next block. 

V\f ith this continuous graphic train sheet, 
as utilized in 

Automatic Recording 
of Car Movements 

The Simmen System 
the <li spatcher has before him, every instant , 
the location of everv car on the division, and 
that location is ,·is'ualized to him. He has 
literally a moving picture of the movements 
of every car on the road all the time, a per­
manent record of the time of entry to every 
block and a permanent record of the length 
of time each block is occupied. 

By means of interlocked control levers on 
his table, the dispatcher controls continuous 
cab signals in every car on the division. These 
signals positively indicate the dispatcher's 
order s to each motorman, and are so placed 
in the cab that the motorman MUST see them. 
Bv consulting his record sheet, the dispatcher 
can see the location of everv car, and if he 
desires to change the signals· given to any of 
them, he can do so by simply turning one of 
hi s control levers. This combination provides 

SAFE OPERATION and g reatly increases 
FACILITY OF OPERATION. 

The value of this permanent record sheet 
does not by any means end with its value to 
the dispatcher in moving cars safely and ex­
peditiously. It forms a permanent document 
of the highest value for improving schedules, 
and for fixing individual responsibility under 
all circumstances. 

The indication of the records cannot be 
questioned, as they are automatically made 
by the movement of the cars themselves. 

Automatic recording of car movements is 
only one of t he interesting features of the 
Simmen System. T his system presents a flex­
ibility which enables it to meet varying con­
ditions of traffic from those encountered on 
the light t raffic interurban road to those found 
in the heavy traffic subways. 

May we tell you how we can meet your conditions? 

Simmen Automatic Railway Signal Co. 
15 75 Niagara Street, Buffalo, N. Y. 
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The Old Way 

The New Way 

Finigan 
Says: 

I submit views o f our old and new 
style of protecting single- t rack lines ; 
vi e w 1 is of the old type of hand-throw 
si gnal used, having to entirely depend 
up on crew to operate Signal, which caused 
a certain amount of delay and a chance of 
running past signal. 

On our new instaTlation of the United 
·s t ates Automatic Electric Signals we have 
done away with that certain amount of 
delay and the chances. 

These signals are used to protect 
about a mile of single track, with a 
turn-out about half way, over which two 
different railways operate a line of 
cars, each road using the turn-out as a 
meeting-point. 

Under old conditions when one line 
would run late it would naturally delay 
the other line, but under the present 
conditions these delays have been done 
away with. 

In December, 1914, 2 sets of the 
United States Automatic Electric Signals 
were installed on this line and have been 
-Operating successfully up to the present. 

Yours respectfully, 

Chas. Finigan, Line Foreman 

Westchester Electric 
Railroad Company 

And they will do the same for you. 
Why don 't you ask us about "Sig-
11als W ithout an Appropriation"? 

United States Electric Signal Company 
West Newton, Massachusetts 

Foreign Representatives 

Quilliam Brothers, Cleggs Court, Chapel Street, Salford, England 

3165 

19 
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LECTRO-PNEUMATIC 
l -
I 

INTERLOCKING 

[JULY 3, 1915 

BEST EVERYWHERE· 
This Electro-pneumatic lnterlocki~g is operating · 

successfully in paved streets. 
A. ~- Magnets - No Batteries - Switch Valves on c.urb. 

~e Wnion ~tutttb & 6ignal fro. 
Founded by Geo. Westinghouse •1881. · 

/ SWISSVAL E, PA. -
Trade Trade m H udson T ermina l Blda;. Peoples Gas Bldg;, . m 

NEW YORK . CH ICAGO . 
Canadian Express Blda-, Candler An nex Railway E x ch a n g e Blda-, Pacific Blda;, . 
-· ,. MONTREAL ATLANTA ST, LOUIS M O, BAN FRANCISCO 

Mark. ReprC$CAted b:r the GENERAL ELECTRIC co. i.D Auatraluia, South Afri~ ud An:eDtina . Mark 
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Let us SER VE you first-afterward we hope 
. 

can gain your con-to sell you., because if we 

fidence you will WANT to buy from us. 

Every engineer has individual problems-problems of gaining power, of cutting 
down waste-problems that need all his experience and knowledge in the solving. 
The H. W . Johns-Manville Company, through it s organization of experts and 
its vast army of representatives, is constantly in touch with thousands of such 
individual problems and is constantly helping electrical engineers and central 
station managers by suggestions and recommendations leading to greater 
efficiency in their work. 
When a J-M salesman calls on you, g ive him a chance. Perhaps there is a 
question in the back of your mind that you have not quite found the answer for. 
Perhaps Johns-Manville Service answered that question for an engineer a thou­
sand miles away from you. If so, the answer is for you, too. 
Put it up to the J-M salesman, and if he has not got the answer at the time, 
he'll get it. For that is J-M Service-to serve first, sell afterward. 

Your installation crew will mo_ve along three 
. 

times 
as fast -when they -work -with 

Fibre Conduit 
J-M 

J very time they nipple up a length-five feet of duct 1s finished, with an 
airtight joint made in a trice. 
They will work quicker and easier too, because of the lightness of this conduit; 
nor can they break it easily when it gets thrown around, as it often does.· 
J-M Fibre Conduit answers every underground conduit requirement , electrical 
or mechanical. It can be used generally all over the underground system in 
Generating Stations, Sub-Stations, back of Switchboards, on Feeders and 
on Signal Systems. 
Why not use it on your system? Pacific Light & Power Co., Los Ange­

les, Cal., installing J-M Fibre Conduit 

Every '"'"N oark "" Sub-way Box you order is subjected 

to an internal hydraulic test of 15 lbs. per sq. inch 

H. 
Akron 
Albany 
Atlanta 
Baltimore 
Birmingham 
Boston 
Buffalo 

w. 
M anufaciturers 
terials; Fibre 

Chicago 
Cincinnati 
Cleveland 
Columbus 
Dallas 
Dayton 

This is. the severest ordeal to which a cast iron box can be subjected. 
You will note that not only is the box water-tight from the outside but is also 
air-tight from the inside. ' 
Doesn't this argue well for its manhole efficiency; for protection of your feeders, 
subfeeders and other cables-against seepage and subterranean gases? 
When you install "N oark" Subway Boxes you are using a box with a big factor of 
safety-a box that is electrically and mechanically perfect, from the nuts that hold 
down the cover to the slate base on which the copp•er is mounted. 
The copper in "N oark" Subway Boxes is ample and well assembled. All contacts 
are carefully ground. The line is complete, embracing every network and distribu­
tion condition. 

Write for literature on both these products. 

JOHNS-MANVILLE 
of Service, Subway and Transformer Boxes; Line Materials; Insufatiing Ma. 

Conduit; Fireproof Wood; Friction Tapes; Dry Batteries, Lighting S ystems, etc. 

Denver Indianapolis Minneapolis Pitt:J3burgh 
Detroit Kansas City Newark Portland 
Duluth Los Angeles New Orleans Rochester 
Galveston Louisville New York St. Louis 
Houghton Memphis Omaha St. l;'aul 
Houston Milwaukee P hila delphia Salt Lake City 

CO. 
San Francisco 
Seattle 
Syracuse 
Toledo 
Washington 
Wilkee-Barre 
Youngstown 

THE CANADIAN H. W. JOHNS-MANVILLE CO., LIMITED, Toronto, Montreal, Winnipeg, Vancouver 3031-A 3054 
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Your Own 

D)ID~-,: 

ELEt'TRIC RAiLWAY­
···.JOURNAL 
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Tlz e advantages of being a personal subscriber 
for tlze Journ al are tlz ese: 

[JULY 3, 1915 

You rec eive your own copy of the paper each week. 

Y ou have i t to read when you want it and as long as you want it. 

Y ou can keep your own file of the paper for reference. 

If you a re not a regular subscriber, you probably see t he Journa l 
from time to tim e. 

But there are times-and many of them-when you want t o 
read the latest issue, and some one else has it. 

There are many ot her times when you want to refer to an 
article in a back number, but cannot find that number. 

For less than six cents a week 
you can be a personal subscriber-you can get a ll th e news of th e 
field while it is still fresh and valuable- you can have copies when 
you wan t them. 

You will never miss the subscription price, but you miss a lot 
of things when you do not have your own copy of the Journal 
every week. 

Better send 
your order 
t oday b efore 
it is forgotten . 
Us e this ~ 
order form. 

,-------------------7 
1 ELECTRIC RAILWAY JOURNAL, 239 w. ~;~~·s·t::·N~~~·~~·;~.···· ····· 1915 

1

1 

I You may send ELECTRIC RAILWAY JOURNAL beginning at once for one year to 
address below. I will remit subscription price of $3 within 30 days. 

1 II NAME •••···•······ ••••·••·••·•···••·•••• •• •··•·••••••·••·••• • • ••• •• • ••••• ••••• I 
POST OFFICE ••••••...•••••.. ••• •••••.•.•••. • •••...•••. ••••••••••••• • •••••••• • • •• 

I STREET ADDRESS . . . . . • . • . • . . . . • • • • . . . . . . . • . . • . • • • • • . . • • . . • . . • • . . • . . • • • • • • • • • • • • • • I . 
I POSITION ••.••• ..... ....•.•.•••• •...........•..•• ST ... TE................. . .. ...... l 

COMPANY •• ••• ••••••• •••••••• •••••••• ••••• •••••••• •••••• •••••• ••••• ••• • •• • • • • • • • 1::::::-ggggg• 
~~~~~§§- - - -- -- -- -- -- -- - - -- -- -- -- --= 



JULY 3, 1915] ELECTRIC RAILWAY JOURNAL 23 

The Joint is Left Ungrouted 

City Officials Approve T-Rail 
When the Paving is Protected by 

NELSONVILLE 
Filler and Stretcher Brick 

T-Rail construction in cities was 
given a bad name by the failures of 
paving due to the use of "nose­
brick." The economical T-Rail 
was barred out of many municipali­
ties on this account. 

Now the T-Rail is welcomed-when 
paving is protected by Nelsonville 
Filler and Stretcher Brick. 

Over a thousand miles of our brick 
are in use in American and Cana­
dian cities. Officials of one hundred 
and twenty-five cities are prepared 
to show you how Nelson ville Filler 
and Stretcher Brick has given them 
better paving and fewer repairs. 

The old-fashioned method of using 
''nose-brick" with T-Rail resulted 
in breaking up the paving slab be­
tween the rails. The "nose-brick" 
projected beneath the ball of the 
rail and were literally "pried-up" by 
rail vibration. 

Compare the diagram above with 
such construction. 

The economies of "Nelsonville" 
T-Rail construction-both in lower 
first cost and decreased maintenance 
are considerable. 

\ i\T rite for the data. 

The Nelsonville Brick Cotnpany 
Nelsonville, Ohio 

!llllllllllllllllllllfflllllllllllllllUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIHI 
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fjij~ t~Iln J~Ilmllr ~~mr~ 
K$5> mr))lblcdffi~liil ~ ~,~Ii'~ 

Best Quality Hot -Worked 

High Carbon Steel 
used exclusively in 

Continuous 
-- Weber 

Wolhaupter 
and 

One Hundred Per Cent 
Rail Joints. 

Oil-Quenched when desired. 
Patented in United Sta tes a nd Canada. 

Ageltllde§ 

Boston, Mass. India Bldg. 
Chicago, Ill. Railway Exchange Bldg. 
Denver, Colo. Equitable Bldg. 
Philadelphia. Pa. Pennsylvania Bldg. 
Pittsburgh, Pa. Oliver Bldg. 
Portland, Ore. Wilcox Bldg. 
St. Louis, Mo. Commonwealth Trust Bldg. 
Troy, N. Y. Burden Avenue 

Montreal, Canada, McGill Bldg. 
London, E. C. , Eng. , 36 New Broad St. 

Ccat11:a llog Oll11 ireqiu.nes11: 

[JULY 3, 1915 
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Stop Building Perishable 
Track 

Make your road a highway of steel in every sense of the word. The steel rails should 
rest on a foundation of steel. They should not go down on ties that begin to rot soon after 
they are buried. Put them on 

International Steel Twin Ties 
They are a permanent addition to your road 
values. They do not have to be pulled up 
every little while for replacement, interf er­
ing with schedules, increasing maintenance 
cost, "de-stabilizing'' your whole system. 

All that is necessary to see why roads 
throughout the country are making Interna­
tional Steel Twin Ties part of their stand­
ard equipment is to try the ties on a section 
of your track, or ask your neighbor for 
results obtained with the International Steel 
Twin Ties. 

Creeping and spreading of the rails are 
virtually unknown with these steel Ties. 

Tie rods are dispensed with. Gauge 
spacers are unnecessary. Unskilled labor 
can take care of the installation. 

And the first cost in paved street construc­
tion is less than wooden tie construction. 

\Ve will be pleased to furnish an estimate 
of cost, together with working plans of 
different types of construction now in use. 

\ V rite us for the facts. 

International Steel Tie Co. 
General Sales Office and Works: Cleveland, Ohio , 

P arrott & Company, 
San Francisco , Cal. 

L os A ngeles, Cal. 

REPRESENTATIVES: 

'vVestern E ng' g- Saies Co. , 
· Seattle, \Vash 

P or tland, O re. 

R. L Cooper Co., 
Salt Lake City, U tah 

William H. Ziegler , 
M inneapolis, l\Iin n. 

J. E . Lewis & Co., 
Dallas, T exas 

M~ ce J oy, 
Philadelphia 

llllllllllllllllllllllllllll!lillllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
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Columbia Electric Holst In service lifting 40 f oot 20 ton car. 

Columbia Electric Hoists 
in the 

Holyoke (Mass.) St. Ry. Co. Sho ps 
In the r epair shop bay o f it s new carhouse, the H olyoke Street 
Railway Company has prov ided two Columbia E lectric Car 
H oist s fo r lifting ca r bodies from the t ruck s. Columbia Hoists 
were chosen because o f their superior design, their ease of 

operation, their extr a facto r o f strength and their contribution 
to repair work economy. 

.. .,...... ... ... .. 
_J t .. ... 

I 

vVe can serve you Just as efficiently. 
\ \ ' ri te us regarding your needs . 

. ---------------- --- --- ------ --- -- --- --- --------- - - -- -------, .-------------------- ----- - -- ----- --- -- --------_-- .,-

~~:=--=1 l___J [ ___ J l ____ J [ ___ J L_J l ___ J : ____ ! l __ _J i ___ J i ___ _J [_J L __ J f ~-::_~-~~ 
' ' 
' I i r)l ___________ L{: 7 Jt~:±-:;_:-c."1:'--------- -- ------ ------ -----------fif'-cc:::--1::::JL 

~ ., " 
...,......,.1::r.--

Motor 

Columbia Electric Car Holst 

Columbia Repair Shop Specialties and Car Equipment Include 
Axle a nd Armature Straightene rs. 
Bearings for Armatures a nd Axles. 
Armature Stands, Armature Buggies. 
Car Hoists. Car Replacers. 
Brake Appliances, Handles, F orgings for Brake 

Rigging, e t c. 
Babbitting llfoulds, Lathe Chucks. 

Ba nding and Heading Machines. 
Co il Winding Machines for fi eld anrl a rmature co ils. 
Coils f or Armatures and Fields. 
Coil Taping Machines f or Armature L••ncls. 
Rolls for Flattening LPads of AruiatnrP Coils. 
Car T rimmings. Car Signs-Day Anrl N'lght. 
Commutators, Controller-Hand '.es. Door Locks. 

Gear Cases-All Steel and M. I., Pit J a cks. 
Grid Resistances, Signal or Target Switches. 
Pinion Pullers, Trolley Poles-St eel. 
Trolley Wheels, Tension Stands. 
Fuses, N. W. Cartridge. 
Car Wheel Hoists and Special Track Work. 

Columbia Machine W orks & Malleable Iron Co. 
Atlantic Ave. and Chestnut St., Brooklyn, N. Y . 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIHlllllllllllllll~ll~IIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
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HARD TIMES, JITNEYS, W ARS-don't 
let these things get on your nerves. Tighten 

up the leaks and stick to methods which 
are absolutely safe in matters of finance. 

THE OH MER SYSTEM for mak-
ing fare collections safe is a fare pro­

tection certainty. It has made good 
under the most adverse condi­

tio ns. New applications are 
being made of it con tinually. 

It is a standard method. It 
Let is a successfu l n1ethod. 
us anal- It is a safe method. 
yze your 
troubles 

The benefits to be 
derived from it are 

and we will 
show you a way 
out. If you even 
suspect that your 
local conditions are 
capable of improve­
ment let us give you 
our expert opinion. You 
will be under absolutely no 
obligation to us. We are an­
xious to meet new problems 
for our own good as well as 
yours. We have met and over­
come so many for our clients and 
others that we are confident of our 
ability to solve yours. Will you let us 
try? 

Ohmer Fare Register Company 
Dayton, Ohio 

the result of our 
years of experi­

ence. We are 
specialists in 

such matters 
and stand 

ready to 
se r v e 
you. 
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For better accounting and greater economy 
the Lincoln (Neb.) Traction Company changed from paper to 
metal tickets. The register illustrated and described below 
w as especially designed by us for them to meet the new con­
ditions and all their cars are thus equipped. 

INTERNATIONAL COMBINED COIN, 
MET AL TICKET AND TRANSFER 

REGISTER, TYPE C24 

T HE Type C24 r egister is adapted for use on 
single end and center entrance prepayment 
cars. Cash Fares and Tickets are received in 

the one hopper of the machine and are automatically 
registered on separate dials. But one crank is u sed 
for operation. Transfers are received by the con­
ductor and registered by him on a separate d ia l of the 
same machine. Bells of three differing t ones also give 
audibl e inclica tion of the class of fare registered. The 
three trips reset to zero by the one operation of the 
resetting knob. 

T HIS machine gives the decided advantages· of 
one compact , simple device combining all three 
functions, performing them easily, qu ickly and 

economically, at the same time, giving the conductor 
g r eater freedom for attention to other duties. 

Consistent with their cost, the price has been kept 
at the lowest possible figure. The savings attained 
will cover their cost in a very short time. We can 
demonst rat e that your revenue can be increased by 
the use of some of the various t ypes of our Coin count­
ing registers. VVe seek an opportunity to prove our 
claims. If, from the many types we now manufac­
ture, we fail to meet your requirements, we shall be 
glad to investigate conditions and design a machine 
that will. 

Th I t• } R • t C 15 South Throop St. e nterna 1ona eg1s er ompany, cH1cAco 
Manufacturers of Co in Registers , Fare Boxes , Double and Single Car Registers and 
Fittings , Conductors' Punches and Exclusive Agents for Heeren Enamel Badges 
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r 

The Economical Material 
for Car Seating and Curtains 
A 

Non-Splitting 
N on-peeling 

. Seat covering 

UPON 
BRIW 

REC.U. S. PAT. OFF. 

A 
T ough 

Wea th er-proof 
Curtain Material 

Du Pont Fabrikoid Company 
Du Pont Building, Wilmington, Del. 

Railroad Department Representatives: 
WENDELL & MACDUFFIE CO. 63 BROADWAY, NEW YORK 

29 
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Type of Sangamo Economy 
Meter producing net saving o f 
more than $ 12,000 per year 
for o ne interurban road . 

From E lectr ic Railway Journal, May 2 2, 1915. 

Better Voltage 
One prominent high-speed road installed Sangamo 
Economy Car Meters primarily to reduce energy 
consumption-and ga ined a net annual retu rn of 
more than $12,(X)() on an investment of one-fifth 
of this amount. 

Lower energy consumption per car mile was but 
one of the several benefit s. 

In addition, many other maintenance economies 
and schedule i'mprovements were accomplished by 
means of the Economy meters. 

Another improvement, that of higher average volt­
age, is desc ribed above. N ote that this was accom­
plished with the same power equipment and the 
same schedule, but because E cononiy Meter Service 
had smoothed out the demand peaks, it was easier 
for the motormen to meet the schedule requirements. 

Let us supply you with interesting data and a copy 
of Bulletin 4 16, ·g iving complete details. 

Sangamo Electric Company 
Springfield, Illinois 

NEW YORK 

50 Church Street 

MINNEAPOLIS 

Metropolitan Life Building 

ROCHESTER 

Mercantile Building 
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~ You-Who Specify 

J 
= 

=3 

It's a hard road you've got to travel these 
days-that of holding down expenses when 
nearly every cost item keeps climbing steadily 
upwards. 

You're trying earnestly to select equipment and material for your road that will prove 
really economical- work long and work well. \Ve realize how many problems of this 
kind come up to you and how difficult some of them are to solve the right way. 

We've studied one of them thoroughly-that of trolley equipment. We've worked on 
it for years. The outcome is the development and perfection of a new type of trolley 
wheel and harp that we know will simplify your trouble along this line. The 

I and 

is not only more economical in operation-saving power, material, labor and renewals 
-but it is more efficient as well. You are spared worry and assured of the most 
improved trolley service possible to obtain. 

In the V-K OILLESS TROLLEY WHEEL you have a practical, reliable, efficient 
self-lubricating wheel. Once installed you've no further expense for attention or lubri­
cation. And it lasts longer, provides greater conductivity, saves the wire, eliminates the 
harm that dripping oil or g rease from the bearings of other wheels causes to the car 
roof, besides keeping shop men off it. 

With the V-K NON-A RCING HARP you get a harp in which all wear on the pin­
hole is impossible. You know that such wear is the commonest of all reasons for having 
to replace harps. Its patented gripping device locks the pin firmly and solidly in its 
socket-preventing looseness and arcing. It furni shes the best form of contact yet 
devised. 

Just compare these points 

about the V-K equipment 

with any other type. W e 

believe you'll see where and 

how it can help you. 

Send for our new illustrated catalog. It contains fu ll 
information on sizes, s tyles, etc., covering our w hole line 
of wheels and harps. 

More-Jones Brass & Metal Co. 
St. Louis, Mo. 

Manufacturers of Trolley Wheels and Harps, Contact Springs, Motor Axle 
Bearings, Armature Bearings, Truck Journal Bearings, Air Compressor Bear­

ings, Armature Babbitt Metal and similar products. 
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Proper 
Public 
Policy 

and 

Private 
Interests 
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become identified in PROVIDENCE 
FENDERS 

and 
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H-B 
LIFE-

GUARDS 
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The Consolidated Car Fender Co., Providence, R. I. 
Manufacturers of The Providence Fender and H-B Life Guard 

'Wendell & MacDuffie Co., 61 Broadway, New York 
General Sales Agents · 
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Clean your cars thoroughly, quickly 
and economically _-_--:.-·----=-:~-

with 
J \_!::.::·:~--

Wesrer11 Electric 

Vacuum Cleaners 

Get your copy of 

our booklet, 

The Clean Way To Clean, 

from our nearest house. 

It is fully illustrated and 
will show you the latest 
way to higher efficiency. 

esrern Electric Company ·,_.,....-.. , 
Manufacturers of the 8,000.000 "Bell" T,lephone, · 

N- YCM'la Atlat,~ Ch1c.a,o K..MU City San Fr•ncuco Mor,1re&I London 
lkiff&lo Rl(.hmond M,lw•uliN Omah.a O•ltland T oronlo p.,,... 
PhJadelph.aa Savannah l11cbanapoli1 Olo:l&homa City 1.- Anrel•• W,nn1pe1 lkrtu, 

:::::,,h :~-• ~ti ::::polm =::,:Ii• C,ry ~~~•~ :::wp ~ 
a .... 1.nd 0.0.. . Sc. Loa.. St Paul Portland Edl'NH'lton Rome 

Jobnt1a\N,1 ;- Sidtl-, ·• St. Pefn1bur1 Vien~ Buel\Ot AYTea Tol<ro 

EQUIPMENT FOR EVERY ELECTRICAL NEED ' ·o 
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Form D Form E Form M 1 

Form F Form C Form A 

Use G-E Rail bonds This Sutntner 

And Make Fewer Replacements 

The three million 

to-day give posit ive 

stand the test of t ime. 

G-E railbonds in 

proof that G-E 
service 

bonds 

Clean cop per, perfect 

accurately fo r med and 

welds, soft terminals, 

tucks insure lasting 

qualities and high 

are easy to install 

many years. 

conductivity. 

and remain Ill 

G-E bonds 

service for 

It pays to insist on G-E Railbonds 

General Electric Company 
Atlanta, Ga. 
Baltimore, Md. 
Birmingham, Ala. 
Boston, Mass. 
Buffalo •• N. Y. 
Butte, Mont. 
Charleston. W. Va. 
Charlotte, N. C. 
Chattan ooga, T enn. 
Chicago, Ill. 
Cinc innati, Ohio 

Cleveland, Ohio 
Columbus, Ohio 
Dayton, Ohio 
Denver, Colo. 
Des Moines, Iowa 
Duluth, Minn. 
Elmira, N. Y. 
Er ie , P a. 
Fort Wayne, I nd. 
H artfo rd , Conn. 
Indianapolis, In d. 

General Office: Schenectady, N. Y. 

A D DRE SS NEAR E ST OFFIC E 

Jacksonvill e, F la. 
Joplin , Mo. 
Kansas City, Mo. 
Knoxville, Tenn. •

. Los Angeles, Cal. 
Louisville, Ky. 
Memphis, T enn. 
Milwaukee, Wis. 

Minneapolis, Minn. 
Nashville, Tenn. 
New Haven, Conn. 
New Orleans, La. 
New York, N. Y. 
Niagara Falls, N. Y. 
Omaha, Neb. 
Philadelphia, Pa. 
Pittsburg, Pa. 
P ortland, Ore. 
Providence, R. I. 
Richmond, Va. 

For Michigan business r efer to General Electr ic Company of Michigan , Detrbit. 

Rochester, N. Y. 
St. Louis, Mo. 
Salt Lake City, Utah. 
San Francisco •• Cal. 
Schenectady, l'I. Y. 
Seattle, Wash. 
Spokane, Wash. 
S pringfield, Masa. 
Syracus~ N. Y. 
Toledo, ubio 
Washington, D. C. 
Youngstown, Ohio 

For Texas, Oklahoma and Arizona business refer to Southwest General E lectric Company (fo rmerly Hobson Electric Co.) , Dallas, El Paso. 
Houston and Oklahoma City. For Canadian business refer to Canadian General Electric Company, Ltd., Toronto, Ont. 

5601 
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It's about this 

l 

\I BH \!<. I ( 0\11 ' \ ' ' 1,c. 

''""(''' ':(,, 1· 
'\ 1 1 \In ,1 \\ \OI( ._ ~ '\ '· I 

The 

BRAKE 
BOOK 

..., 

,...a.---~~ 

( Consisting of Separate 
/ Binder and Loose Leaf 

7 

Insertions // 
/ 

/ ~~ 
/ 0◊ 

T he Data you w ant in the way you want it // ~ c:, 
/ ~ - ,$-

You' ve heard of P eacock I mproved Brakes. You may know 
in a general way that they r educe braking costs per car and 
in crease safety. Pe rhaps if you have all the essential FACT S 
before you , you wi il di scover points that will make plain their 
exac t rela tion to YOUR cars. W hy not send fo r the Binder 
-' nd fi rst inser t ion of th e Drake Book, and have a fi le o f exac t 
data ready fo r consulta tion ? Not a bulky "catalog"- a ser ies 
of time-saving data-sheets. Ju st send yo ur name today, and 
let us put them on fi le in yo ur office. 

/ ,o..00 e,'Q 
.----------// V,1v / ~ e, 0~ 

A Quick and / ,o..<.~ ~◊ e:,· 
/ c.,v e:, , - o◊ 

Convenient / ~ c" · "°" / " -:::::,c ~o" 
Way to Send / C:""" ~ 0 0-1..,. 

/ v '- ,c., 
for It. / c.,<::>><J <:)~ -v-"◊ 

/ ._,c.,'\. . ,~ Is; . . • 
// ;,,,<> ~ \," ~~ . 

/ V ◊IJ- ~-.. ;\,~ ~ c.,IJ-

National Brake Co. //:◊-~ ... ◊0c.,:◊~f" 
]HJicott Square, Buffalo, N. Y. / ./~>•'S'"'"o 

/ I 
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Electric Railway Lighting and 
P ower Company Bonds 

ENTIRE ISSUES P UR CHA S ED 

N. W. HALSEY & CO. 
:New York Boston Philadelph ia Chicago San Francisco 

THE ARNOLD COMPANY 
ENGINEERS- CONSTRUCTORS 

ELECTRICAL - CIVIL - M ECHANICAL 
105 SOUTH LA SALLE STREET 

CHICAGO 

ALBERT S. RICHEY 
ELECTRIC RAILWAY ENGINEER 

W ORCESTER POLYTEC H NIC I N STI T U TE 

W ORCESTER, MASSAC HU S ETTS 

The Economical Production, Distribution and Application of Power; 
Transportation Efficiency; Physical Reports; Electrolysis Investigations; 

Estimates; Designs; Specifications; Tests 

NE W YORK 
Trinity Bldg,' 

CTIICAr.O,. 
Contin ental & Com­
mercial Hank Bldg. 

T .\C0:IL\ , 
\\"ashington 

Purchase, Finance, Construct and Operate Electric Light, 
Gas , Strett Railway and \\"ater Power P ro perties. 

Examinat:on and reports. Utility Securities Bought and Sold. 

D. C. & WM. B. JACKSON 
ENCINEERS 

C:IICAGO 
HA RR IS TR UST BL D G, 

BOSTON 
248 BO Y LSTO N ST. 

Plans, S pecifications, S upervision of C onst ruc t io n 
Ce nera l Superintendence and Management 

Examinations and Reports 
F in a n cial Investigations and Rate Adjustments 

WOODMANSEE & DAVi DSON, Inc. 

ENGINEERS 
MILWAUKE E 

Wells Bldg. 

CHICAGO 

•st National B ank B ldg. 

F W Darll•notOll Consulti ng El ec~rical 
• • S , and Po wer Enginee r 

J. B. Berry S. S. R oberts 
Civil Engineers 

A.G. Sha\'er, E lectri cal and Signal Engineer 
I nYestigations, surveys, plans, estimates, valuations and reports 

on proposed and existing steam and electric railways, economics 
of operation, electrification of steam roads, telephone systems, 
block signals, interlocking, shop and power installations. 

1640 Transport1tion Bldg., Chicago, I!!. and Los Angeles, Cal. 

H , E . GRE IMS C OR P ORATIO N 
AU D ITS-SYST E MS-A P P R AI SA L S-EXA MIN ATIONS 

TWEN T Y-FIRST FLOOR, WOOLWORTH B UILOING 

THE JGWHITE COMPANIES 
ENGINEERS .£ CONTRACTORS 

FINANCIERS ~ OPERATORS 
43 EXCHANGE PLACE NEW YORK 

LONDON SAN FRANCISCO CHICAGO 

A 
I STONE & \VEBSTER EN<ilNffRIN(i CORPORATION 

CONSTRUCTING ENGINEERS 

Nl:WVORll CHICAGO 

ANTHONY J. BEMIS 
CONSUL TING ENGINEER 

Reports, Valuations and Est imates, Efficiency Investigations 
Construction and Operation Railway 

and Lighting Properties 
New York Life B ldg . Chicago, 111. 

SANDERSON &. PORTER 
E N GINEERS AND CONTRACTORS 

REPORTS • D ES IG NS • CON STRUCTION • MANAGEMENT 

HYDRO- E LECTRIC DEVELOPMENTS 

RAILWAY, LIGHT AND POWER PROPERTIES 

N E.W YORK SAN FRANCISCO 

jf or~, :IBacon & 1Va~is~ 
!!3ngtneers. 

11 5 BROADWAY 
N ew Orleans NEWYORK San Francisco 

Robert W. Hunt Joo. J. Cone Jas. C. Ila llsted D . W. McNaugber 

ROBE RT W. HUNT & CO., Engineers 
BUREAU O F INSPECTION TESTS & CONSUL7.\TION 

I nspection a nd T est of all Electrical Equipment 
NEW TORK, 90 West St. ST. LOUI S, Syndica t e T rust Bldg. 

CI-I ICAG O, 2200 Ins urance Exchange. 
P ITTSBURG H, l\Ionongabela Bk. B ldg. 

ELECTRICAL TESTING LABORATORIES, INC. 
Electrical, Photometrical and 

Mechanical Testing. 
80th St reet and East End Ave., New York, N. Y . 

ROOSEVELT & THOMPSON 
71 Broadway ENGINEERS New York 

Report, l nvE""s t igate, Appraise, Manage Ellectrlc Railway, 
Light and Power Properties. 

EDWARD P. BURCH, Engineer 
ELECTRIC RAILWAY VALUATIONS 

Dime Bank Bldg., Detroit Plymouth Bldg., Minneapolis 
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YOU 
a.re cordja././_y 
INVITED 
tolNSPECT 

our 

NEW 
CENTRAL 

PLANT 
V 

CANDLER 
BUILDING 

2.2.0 W. 42nd. St. 
NEW YORK CITY 

CAR_ 
ADVERTISING 

ALMOST 
EVERYWHERE 
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The Wonderful 
Single Service 

Chilled Iron Car Wheel 

THE economy in the use of the Chilled Iron Car 
Wheel for street railway service is recognized. In 

90 out of 100 cities in the United States and Canada 
operat ing 100 cars or over the chilled iron wheel is the 
s tandard. 

T he reasons are : 

1st. Chilled iron w heels w ill give a larger mileage per unit of 
wheel cost. 

2nd. Chilled iron wheels have the advantage in interest 
charges, both in w heel and shop investment. 

3rd. Chilled iron wheels are much m ore economical in brake 
shoe consum ption,- in wear and tear on the track and 
power requirements. 

T he W onderful 
Single Service Chilled Iron Car Wheel 

ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 
1214 McCormick Build ing , Chicago 

Representing forty- eight wheel foundries throughout the United States and Canada. 
Capacity 20,000 Chilled Iron Wheels per day. 



JULY 3, 1915] ELECTRIC RAILWAY JOURNAL 

The STANDARD for RUBBER INSULATION 
Railway Feed Wires insulated with OKONITE are 
unequalled for flexibility, durability, and efficiency, and 
are in use by the leading Electric Street Railway 
Companies. OKONITE is preferred above any other insu­
lation for Car Wiring, Telegraph and Telephone Purposes. 

OKONITE WIRES-OKONITE TAPE­
MANSON TAPE-CANDEE WEATHER­
PROOF WIRES-CANDEE PA TENTED 
POTHEADS. 

Samples and Estimates on Application 

THE OKONITE COMPANY, 253 Broadway, New York 
CENTRAL ELECTRIC CO., Chicago, Ill., General Western Agents 

F. D. Lawrence Electric Co., Cincinnati, 0. 

TROLLEY 
WIRE 

Round Grooved and Figure 8 

If you will agree that 
one make of trolley wire 
is able to give longer ser­
vice than another make-

T hat one is more economi­
cal than another-

Then investigate our trol­
ley wire with a view to cut­
ting your wire costs. 

Novelty Electric Co., Philadelphia, Pa. Pettingell-Andrews Co., Boston, Mass. 

Weatherproof 
Wires and Cables 

Star Brand 

Star Brand Wires are 
made with long service as 
the most prominent f ea­
tn re. 

Because of their ability 
to render long service they 
cut wire costs. 

Read the words in the 
cut of the star. 

American Electrical Works 
NEW YORK: 165 Broadway 
CHICAGO: 112 West Adams Street 
BOSTON: 176 Federal Street 

3105 

Phillipsdale, R. I. 
CINCINNATI: Traction Bulldln!l 
SAN FRANCISCO , 612 Howard Street 
SEATTLE, 1002 First Ave n ue Sout h 
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EXCELLENC[ Examine this New Cable Grip <$> 
RELIPaBILllY The F. M. C. Cable Grip or Guy Clamp is the most compact 

and has the longest !i f e of any clamping device. Set screws 
and bolts eliminated. Slack can be taken up without trou­
ble-bending or cutting of strands is eliminated. E asy to 
install and the strongest cable g rip made. 

Bulletin 600 describes this and other mechanical 
connectors. 

" A " T ype, Cl ass 9100, T r ansmiss ion Connection . 

F. M. C. Transmission Line 
Connection 

"A " Type , Class 4400 Street Cable Grip. 

Strongest and H ighest Conduc­
tivity. P revents loose joints due to 
expansion and contraction strains. 
Bulletin 402 describes this and other 
F. M. C. electrical connections. 

Fargo Mfg. Co., Inc., Poughkeepsie, N. Y. 

ORANGEBURG 
FIBRE CONDUIT 

is u sed to conduct insulated wires in t he Power 
Station of the electri fied division of the 

Norfolk & Western 
Railway 

Simply anot her instance of the choice of 
electric railway officials of this safest 
and most satisfactory of conductors. 
Why? Get Book R . 

THE FIBRE CONDUIT 
COMPANY 

ORANGEBURG, N. Y. 
New Y ork Boston Chicago San Francisco 
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''Just stick in the wire and tighten 
with a wrench!'' 

DOSSERT CONNECTORS 
connect with oitt solder - without trouble - without delay. 
They're ready-made joints - wonderful little means of effi­
ciency when it comes to making quick changeovers on your 
switchboards, transformers or brush holders. You can use 
them for connections every,,,lzere-in shop, car, power-house 
and out on the line. Let us tell you about Dossert Service 
at the same time we send free sample-write. 

Have yQJJ our Tenth Year Catalog? 

Dossert & Company 
Dossert Cable Tap 

H.B. LOGAN, President, 242 West 41st Street, N. Y. 

Little things these-but vital to your line 

7240 

A weak strain insulator- a faulty hanger-a defective splicing 
ear-may cause a lot of trouble at a · most inconvenient 
moment. Big responsibilities rest on these "little" details of 
overhead construction. The selection of materials-the pains­
taking care and skill devoted to design and construction-the 
scrupulous inspection-that goes in to the production of 
Macallen overhead specialties is in every way commensurate 
with the importance of the work these "little things" must do. 

1 he least detail of the 
Macallen Line is of the 

First Importance 

The Macallen Company 
Macallen and Foundry Sts., Boston 
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T his Crossing 
Is Safe 

.:::::,,, -.....__ __ _ 

. ··::.. f 

. . .f 

It is Positively Guarded 
by a barrier that cannot be ignored and a 
warning bell which clangs out the coming 
of the car. 
Prevention of accidents is here practically 
assured by the 

Cook Autotnatic 
Signal Gate 

.\ t night there are the fl ashing red light and 
the illuminated semaphore. 
Claims fo r damages weaken, when the 
''Cook" looms as a convincing witness. 
Don't you think you ought to investigate? 
Do it at once-before the heavy traffic (both 
~ar and highway) of the summer season sets 
111 . 

You cannot afford to let those crossings go 
unprotected dur ing this season of straw 
rides, joy r ides, etc. 

The Cook Railway Signal Co. 
1793 South Broadway , Denver, Colo. 

The "teeth of friction" 
can't bite if you 
lubricate with-

There· s only one way to get per­
fect lubr ication, and that way is to 
eliminate the " teeth of friction" the 
minute imperfections which, in 
even the most highly finished bear­
ing surfaces show, under micro­
scope, like hills and dales. O ils or 
pla in g rease are ·only transitory 
lubricants, subject to the whims o f 
load, pressure, cl imatic and other 
conditions. F lake g raphite, unlike 
oil or plain g rease, is not squeezed 
out by pressure, and unlike other 
forms of g raphite, does not remain 
suspended in oil , and is therefore 
not floated away. P ressure forces 
fl ake g raphite upon the tiny proj ec­
tions- "the teeth of friction"-the 
flakes become pinned and form over 
the su r face a most marvelous 
veneer-l ike coating, unctuous and 
wonderfully smooth. Dixon's Flake 
Graphite will improve the efficiency 
of the oil or g rease that you are 
using . T housands of expert engi­
neers all over the world have 
proven thi s to their satisfaction. 
Vi hy not write for sample No. 
108-C and prove it to your own? 

Made in Jersey City, N . J., by the 

Joseph Dixon Crucible Co. 
Established 1827 

C-69 
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Modern Practice 
EMPLOYED by many progressive railway companies re­

gardl ess, of mdeage. 
The Reciprocating Track Grinder is used by more than 

fifty roads-from the largest to some of the very small 
properties, This shows one of many in use in Greater 
New York. 

Write us for opinions of use.~,. 

Co., Philadelphia 

The Thew Gasoline Shovel-

57 

B . 
. 

Ideal for Excavating New Lines or Grading Interurban Roadbeds 

Type O Thew Gasoline Shovel-¾ -yard Dipper. 

I N instances such as these , when power cables a re not already 
strung or the source of fuel is far removed, the Thew 
Gasoline Shovel is ideal. 

It has all the advantages of standard Thew Shovels; 
1s strictly a one man machine; consumes only 20 to 30 

cents worth of gasoline per hour; requires no licensed 
operator ; avo ids expense of hauling coal and incon­
venience of this kind of firing; is economical in ~,>,<". 
use of water; can later be changed to an elec- :10-<-

o Automatic 
tric sho vel if desired, by substituting an ~e,~ Shovel co., 

electric motor and equipment instead of \o"' 

the gasoline engine, and has many :1 ~~e-

Lorain, 0. 

other advantages. ,\ 0 

These are explained in a ~~o-

Send me special 
gasoline shovel c ir­

cular w ith any other 
inte1'esting data a bout 

special gasoline shovel circular <' o-<-
which will be sent upon ?''i, 
request. 

gasolin e shovel as ad­
vertised in E lectric Rail­

w a y Journal. 

ti 
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Combine Your Electric Railway 
and Electric Lighting Pole 

"ELRECO 
COMBINATIONS" 

are your big opportunity fo r cut­
t in g line upkeep. Here is the 
economy you have been consider-
ing, di scu ssing and advising. 
These ''double-purpose" poles 
will halve your initial cost. 
A nd at t he same time t heir pat­
ented "Wire-Lock" Swcdge Joint 
feat ures make ''Elreco" poles cor­
rosion-res istin g and proof against 
telescoping. 
Sound s good? 
Get the data. 

Electric Railway Equipment Co. 

[JULY 3, 1915 

Cincinnati, Ohio Send for Catalog No. 16 
New York 30 Church St. 

Frogs, Crossings, S-witches and 
Mates for Electric Railway Service 

Products of the Highest Grade Workmanship and Material. 

May we Estimate on Your Requirements? 

BARBOUR-STOCKWELL CO. 
205 Broadway, Cambridge, Mass. 
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Falk Special Track Work 
DOES REDUCE YOUR MAINTENANCE CHARGES 

Solid Manganese Steel Switch 

For Maximum Service 

~bt jf alk (:ompanp 
~tl\uaukce 

NEW YORK CITY-Wendell & MacDuffie Co. 
LOS ANGELES-Alphonso A. Wigmore NEW ORLEANS- A. M. Lockett & Co. 

The Double Take-Up Saves Tillle 
which is one reason why 

Anderson 
Improved 

Wood Strain 
Insulators 

are economical 

One Turn Here 

( Doubles the "Take-up" l 
\.. ________ Here ________ .../ 

Another point which means money to you is that 
the Insulators have g reat tensile strength. Break­
downs are well-nigh impossible. All parts are 
rust-proof, preventing setting of the threads. 

Anderson line insulators. 

Modern electric railway practice has found an 
important adjunct in Anderson Products. 

Send for the Catalog today. 
From the electrical standpoint, you are offered 
the absolute insulation which is a feature of all Made the Anderson Way 

Albert & J.M. Anderson Mfg. Co. 
289-293 A Street (Established 1877) Boston, Mass., U. S. A. 

BRANCHES: 
New York, 135 Broadway 
Chicago, 105 So. Dearborn Street 
Philadelphia, 429 Real Estate Trust Bldg. 
San Francisco, 613 Postal Telegraph Bldg. 
London, 48 Milton St. 
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W atson-Stillnian Hydraulic 
Wheel Presses 

EMBODY THE MOST ADVANCED 

IDEAS IN WHEEL PRESS CON­

STRUCTION. WE SHOW ONE 
HERE, OUR MOST RECENT DE­
VELOPMENTS IN WHICH THE 
RAM MOVEMENTS ARE CON­
TROLLED BY OU R PATENTED 
HYDRO PNEUMATIC DEVICES. 

In this type compressed air is 
used for the run-out of the ram 
and also for the pull-back, in place 
of counterweight s. 

\ Ve build a number of efficiency 
producing hydraulic tools fo r rail­
way service, including jacks, pit 
jacks, shears, benders. forc ing 
presses, box fo rcing presses, shaft 
straighteners, bulldozers, etc. 

Write for Catalog 82 . 300 Ton Hydro Pneumatic Wheel Press 

The Watson-Stilltnan Co., 4~~~u~3:~, 
Engineers and Builders of Hydraulic Machinery 

CHICAGO- McCormick Building PHILADELPHIA- The Bourse 290 

The Hand Chain Cannot "Gag" if you use the 

FORD 
TRIBLOC CHAIN HOIST 

because the Tribloc is provided with the patented 
Loop Hand-Chain Guide, which prevents over­
riding of the H and Chain and insures a safe and 
easy-running hoist. 
Steel pa rts a re used instead of iron, thereby increas­
ing the li fe and strength of the Block. 
E ighty per cent. of the power applied to the hand 
chain of a T ribloc is converted into lifting energy. 
\ Ve guarantee Triblocs for five years-if they were 
not as strong and as good as it is possible to make 
a hoist we could not do it. 

Write for our catalogue 

FORD CHAIN BLOCK & MFti. CO. 
142 Oxford Street PHILADELPHIA, PA. 
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A More Rapid and Efficient Repair Shop 
Don't neglect your repair 
shop equipment. Get away 
from the idea that any ma­
chine that can do the job is 
good enough. N.B.P. Ma­
chine Tools for Electric Rail­
way Repair Shops are heavy 
and powerful, yet easily and 
conveniently handled. 

They will 

Niles Standard Car Wheel Lathe 
Get Out the 
Work as Fast 
As Possible 

and do it right. 

Especially adapted for rapid turning of trolley-car wheels. It is turning 
1~ to 18 pairs every day in several of the largest street railway shops. 
Provided with convenient calipering device, " Sure - Grip '' drivers and 
patented tool clamps operated by a single screw. 

NILES-BEMENT-POND CO. 
111 BROADWAY, NEW YORK 

Boston Pittsburgh Birmingham, Ala. Philadelphia Cleveland Chicago St. Louis San Francisco London 

For Safety's Sake-For Economy's Sake 
install the 

S. W. B. 
Automatic Shim 

Slack Adjuster 

on all your cars 

It gives the motorman quick, pow­
erful control of his brakes. It 
gives brake shoes a double lease of 
life. Flat wheels are unknown on 
" S.W.B." equipped lines. 

The "S.W.B." takes up the slack 
as fast as the shoes wear. 

There's a money saving story in our 
descriptive bulletin. Write for it. 

THE SAUVAGE-"WARD BRAKE CO., INC. 
Whitehall Building, New York 

Agents for Virginia,TNorth and•South Carolina and Georgia: J. B. N. Cardoza & Co., Citizens Bank Bldg., Norfolk, Va. 
W. R. Kerschner Co., Inc., 50 Church S t. , N ew York, Ea stern Sales Agt. 
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The Machine The Dial 
~I~ that does T the work 

that creates I 
publicity • 

Scienti fic design to cover every 
contingency that might arise in 
fare recording has produced a 
machin e well -nigh perfect in 
the 

Bonham 
Traffic Recorder 
The fa re collection is a distinct 
act of publicity. The fare re­
cordin g is a complete statement 
fo r the accounting department. 

The result from the company's 
standpoint is profitable rai l­
roading with the uncertainty 
left out. 

Send for the Catalog 

"Earnings per 
Passenger Mile" 

The Bonhatn Recorder Co., Hatnilton, 0. 
2614 
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For Low Window Maintenance 
EDWARDS 

Car Window Fixtures 
Your car w indows a re either 
costly or low in maintenance, 
depending u pon their proper 
working of the fixt u res. 
In this respect Edwards fix­
tures bring costs down to 
bed rock. 
They a re permanently rattle­
proof, permanently tight 
wit h o u t binding, perma­
nen tly positive in holding 
qua lities. Small prices for 
big service. 
Write for deta ils a nd pr ices. 

The 0. M. Edw-ards Co., Inc. 
Metal Extension Pl atform Trap Doors 

T op, bottom & side W eather-stripping 
Railway Devices 

Syracuse, N. Y. \ V'indow Fixtures 
All-Metal Sash Balances and Shade Rollers 
Metal Sash and Mouldings 

CAMBRIA 
T-RAILS 

Open Hearth and Bessemer 
Track Bolts and Nuts 

AXLES 
Cambria Special 

Rolled in the old way- the Cambria way. Slow 
reduction from ingot means maximum density and 
homogeneity. 

63 

Our axles represent the highest development in the art of heat treating. Axles for street and interurban lines , our Specialty. 

CAMBRIA STEEL COMP ANY 
General Sales Office: Morris Bldg., PHILADELPHIA 

Sales Offices: Atlanta, Boston, Buffalo, Chicago, Cincinnati, C leveland, Detroit, New York, Ph lladelphla, 
Pittsburgh, St. Louis, San Franc isco, Tacoma, Montreal 

Works at Johnstown, Pa. 
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End Car Lamp Flickering 

Install 
the 

Watson 
Voltage 

Regulator 

14 inches 

IT WILL KEEP THE VOLTAGE IN THE LIGHT­
ING CIRCUITS WITHIN 7% VARIA TIO~ EVEN 
WHEN LINE VOLTAGE FLUCTUATES FROM 
650 TO 300 VOLTS. 
You do not have to make any important ca r wi ring 
changes. 
The Regulator itself is simple in character and requires 

17 inches 

PATENTS PENDING 

no a ttention after installation, except a yearly change 
of small contact s. 
Acquaint yourself at once with the Watson. Full in­
forrr.a tion wiil be sent you at your request. 
If desirous o f knowing cost o f installing the Regulator 
on your ca rs, send us wiring diagrams and voltage and 
amperage of headlight. 

Thos. S. Watson Company, Milwaukee, Wis. 

It happened on 
a Curve! 

But the 

PARMENTER WHEEL GUARD Saved Him 
r.lake your cars ready for any emergency. \Vhen 
rounding curves fenders project out on a tangent 
leaving the front wheels exposed-careless pedes­
trians often stumble on curves. Be ready fo r the 
emergency. 

Parmenter Fenders and ·wheel Guards do great 
"team-work.'" On curves and at all times the wheel 
guard furni~hes that final perfection in safety which 

every street railway needs. Anybody who gets by 
the fende r is protected positively from the wheels. 
Your claim agent will welcome the advent of this 
combination. 

Parmenter Fenders are called the "four-way" safe­
guard. The latest model is locked against the dan­
gerous rebound action. Write for the interesting 
details of th is new model Parmenter. 

Parmenter Fender & Wheel Guard Co. 
89 State Street, Boston, Mass. 

9268 
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27,633 Miles 
A ''Bound Brook" Trolley 

Wheel Bushing record 
While a 4" wheel was worn out 
the "Bound Brook" was not 

All genuine graphited "Oil-less 
Bearings" have always been made 
at Bound Brook, N. J. , in the 
United States of America. 

Graphite Lubricating Co. 

Reason It Out-
CJ[ You want a metal in the rim of your trolley 

wheel that won't hurt the wire, but that will 
last-a metal that will be soft yet tough. 

CJ[ You want a metal in the bushing of your trol­
ley wh eel which will be strictly a bearing metal. 

CJ[ You want both in the same trolley wheel. 

CJ[ Well, you get it in 

Kalamazoo 
Trolley Wheels 

CJ[ It saves the wire. It saves current loss. It 
saves the wheel. 

CJ[ Economy as well as common sense dictate that 
you come to the largest exclusively trolley 
wheel makers in the world. 

THE ST AR BRASS WORKS 
KALAMAZOO, MICH., U.S. A. 

65 
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STERLING 

Fare Registers 
Sterling single and double registers are 
full geared throughout. Therefore they 
cannot be manipulated. Having com­
paratively few parts-maintenance cost 
is negligible. 

Trolley 
Supplies 

Trolley Retrievers 
Famous for their prompt, positive ac­
tion and few moving parts. Only a 
wrench needed to remove the case. 
Backed by the Sterling five-year guar­
antee. 

THE NEW HAVEN T ROLLEY SUPPLY COMPANY 
NEW HA VEN, CONN. 

MANUFACTURERS OF FARE REGISTERS AND RAILWAY SUPPLIES 

··The McLain 
No. 25 

Extended Dash 
The Lightest 

Headlight Made 
7 lbs . 

Complete 

Strong, compact 
\\'ith the casing 
of No. 18 Gauge 
P ressed S t e e 1 
throughout. The 
front door is car­
ried on an extra 
strong hinge riv­
eted to the main 
casing. 

THE TROLLEY 
SUPPLY CO. 

~---~-erf ect Focussing 
Brilliant Light 

using a 
Concentrated 

Filament 
Mazda Bulb 

Dustproof. 
W aterproof. 
All parts ad­
justed to expan­
sion and contrac­
tion. The front 
glass is 8% in. in 
diam et er and 
s e a 1 e d against 
breakage by 
shock. 

Send for the 
complete facts 
today. 

Canton, Ohio 
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EARLL 
In every line of manufacture there 
is always ONE name that stands 
out prominently as a synonym for 
dependability. 
In 

Catchers 
and 

Retrievers 
that name is 

EARLL 
For' more than fifteen years its use 
has been the standard practice. 
When you buy the Earll you are 
not paying for an experiment-you 
sjmply buy known service. 
For light cars, Earll Retrievers and 
Catchers are the lightest on the 
market. 
Write for the Earll proposition. 

C. I. EARLL 
Factory: York, Pa. Offices: 11 Broadway, N. Y. 

W.R. Kerschner Co., Inc. 
50 Church Street, New York 

The Grayson Railway Supply Co. 
St. Louis, Mo. 

The John S. Black Co. 
New Orleans, La. 

Multiply the number 
of cars on your line 
by 500 lbs. per car, 
and it will give you 
an idea of the dead 
weight your power 
house is forced to 
carry with metal con-

,~ 
d ·t ' i Ul S. · M• ,. 

With 

DURADUCT 
Reg. U.S. Pat. Off. 

. .} ;, 

Flexible~ N ~-~;Metallic 
' 

Conduit ., ·: :.
1
, •• ,, 

you get rid of 500 lbs. per car­
a definite- big ~yearly cut in: ()pe,r.at-, 
ing expenses. 

You get a conduit which wjll save 
you money in installation. 

I ts "roller bearing" wireway will 
save your men time in wire fishing'. 

I ts single wall is well-designed pro­
tection against . blister, burn or 
breakdown. ·-· 

', 

The "condulets" used with. Dura-
duct are very light and e~sy to in­
stall, as t~ey require no threading. 

Duradiict 'is an Ideal-·· Conduit for 
light ~ars. · ~-. , · 

'r • 

We hav~ b~en talking car-use. But 
if you w_ill consider Duraduct ad­
vantages,' you will . see how much 
it will fit into the scheme of all 
wire protection in power house, sub­
station or repair shop. 

"Duraduct for DurabilityH 

Tubular Woven Fabric Co., Mfrs. Pawtucket, R. I. 
A. HALL BERRY, General Sales Agent 

97 Warren St., New York 309 So. Clinton St., Chica~o 
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_ Look Beyond! Look beyond the first cost 
of brushes if you want real 
economy. 

Bed-rock costs can be ob­
tained only by paying ~ 
little more per brush and 
a lot less per year. 

That is the experience of 
Le Carbone brush users. 

W. J. Jeandron 
173 Fulton St., New York 
Pittsburgh Offlc-636 Wabash 
Bldg., W. P. Poynton, Engr. 

Chicago Offic-1657 Monadnock 
Block, J. C. Kyle, Engr. 

Commutator Wear Reduced 900/o 
Undue friction between brushes and commutator means wear , 
cutting, heating, sparking. The result is big maintenance ex­
pense and loss of power. 

''No Spark'' 
Carbon Brushes 

make brush contacts practicaily fri ctionl ess. They reduce 
commutator repairs enough to pay fo r brushes several t imes 
over. They run the machine noiselessly a nd at highest effi­
ciency without sparking. "No Spark" brushes carry more 
load than any other brush on the market, are permanently self­
lubricating, are moisture proo f and will not chip, spli t or 
break. 

Write our engineering department and let them show you the 
~vay to permanent brush-satisfaction and brush economy. 
Ask for a sample of the kind you can use. 

Calebaugh Self-Lubricating 
Carbon Co. 

1502 Columbia Ave., Phila., Pa. 
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This method of suspension 
1s used on 
wherever 

permit. 

Chi llingwor t h cases 
m otor requirements 

Experience has proved that this 

type of suspension is immune to 
vib ra tion a nd it s consequent evils. 

Chillingworth cases are Seam­

less a nd R ive tl ess. 

Thayer & Co.,Inc.,Ag'ts 
111 Broadway, New York 

Representatives: 
U. S. Meta l and 1Ifg. Co .• Southern and New England States. 

All en Gener al Supplies, Toronto. 
M. F. Keegan & Company, Chicago. 

Grayson Rai l ·1✓ ay Suoply Co., St. Louis. 
Union Electric Com!)any, Pittsburgh. 

J3rown & Hal l, W estern S ta tes. 

Strength That Wears Well 
Men and gears are ' alike in this, that some can lift a trem endou s weight , but 
cannot carry any load very fa r -that 's strength minus; while some can carry a load 
indefinitely, but canhct lift much of a weight-that's endurance minus. 
A few me., can do both; they are all-round men. A few gears have both strength 
and endurance; they are Van Dorn & Dutton Gears. 
Traction service demands all-round gears, gears that stand up both under -,ud den 
strain and under long steady grind. 
Here are two "V D & D " grade's that are meeting these conditions today wherever 
operating efficiency is found. · 
Grade HARDENED-with the emph asis on wear. 
Grade TREATED-with the emphasis on strength. 
Write for our treatise on "A Feature of Lo~erating and M a int enance Cost. " 
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This Problem Solved Like a Thousand Others 
O wing to changes in the plant, it was neces­

sa ry to shorten this 7600-lb. cast-iron steam­
turbine connection, or to replace it by a new 
casting costing about $300, and requiring about 
25 days to make and deliver . 

T here was only one way to shorten the casting. 
An r8- in. section was cut f rom the connection 

and the fl ange welded into place so exactly that 
the three fl ange surf aces fi t ted perfectly when 
the casting was replaced in the line. 

Oxwelding solved this problem at a fract ion 
of the time and expense required to obtain a new 
casting of the correct size. T his job represents 
but one pf the unlimited applications of 

The OXWELD 
PROCESS Flange Welded on Shortened Connection and the 18-in. Section That Was 

R emoved 

to repair problems of every descr iption m the 
electric railway field. 

Oxweld equipment can be used to reclaim 
broken castings and forg ings from the scrap 
pile-to repair track work or apply bonds out 
on the line- to a thousand and one money and 
t ime-saving uses in shop work and maintenance. 

\Ve have prepared a series of bulletins giving valuable 
in fo rmation on the Oxweld Process. They will be sent free 
on request. Send fo r th em today-Bulletins Series 700. 

OXWELD ACETYLENE CO. 
Los Angeles, Cal. CHICAGO Newark, N. J. 
Largest Maker s of W elding and Cutting E quipment and 

Supplies in the W orld. 

Railway Devices 
of Known Merit 
Device No. r-DIFFERENTIAL STAFFLESS 

BRAKE 
T he most powerful and compact hand brake ever 
manufa ctured. 

Device No. 2- GIANT PERFECTED HAND 
B RAKE 

The well-known " Sterling ' ' device with improved 
features. 

Device No. 3-STERLING TROLLEY BASES 
(See illustration. ) 

The orig inal " Sterling" light-weight, low-level, 
roller bearing base. 

Device No. 4- MULTI-VAPO-GAP LIGHTNING 
ARRESTE RS 

A compact arrester with visible spark gap. No 
maintenance due to absence of moving parts. 

Device No. 5-THE Q-P T ROLLEY CATCHER 
A modern device of simplified construct ion . 
P ractically no maintenance cost. Composed of 
only four parts. 
OTHER L. M. CO. DEVICES: The "Screen­
less" Air Cleaner, " Sterling" Fenders and W heel­
guards, "Sterling" T icket Punches, " Sterling" 
Sanders, Trigger Lock Controller F ingers, Con­
troller Handles, F r iction and Insulating T ape. 

L. M. Co. 
Device No. 3 
STERLING 
TROLLEY 

BASE 

Lord Manufacturing Co., 105 W. 40th St., New York 
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THE "STANDARD" BRAND ON YOUR MATERIAL IS AN 
ASSURANCE OF EVENT UAL ECONOMY 

ROLLED STEEL WHEELS 

FORGINGS 

AXLES 

SPRINGS 

GEAR 

STEEL TIRED WHEELS 

ROLL SHELLS 

RING DIES 

PIPE FLANGES 

STANDARD STEEL WORKS CO. 
Portland, Ore. 
San Francisco, Cal. 
City of Mexico, Mex. 
St. Louis, Mo. 

MORRIS BUILDING 

PHILADELPHIA 

Chicago, Ill. 
N ew York, N. Y. 
Richmond, Va. 
St. Paul, Minn. 
Pittsburgh, Pa. 

CARBON-VANADIUM FORGING STEEL 
lllll llllllllllllllllllllllllllllllllllllllllllll lllllll lllllllllllllllllllllllll lllll llllllllll lll lllllllllllllllll lll lllllll~ 

hout heat-treatment, other than 
pie annealing, carbon-v anadi­
steel forgings give all the physi­
r e qui rem ents specified for 
nched and tempered plain 
on steel forgings of like section. 

ontains specifi­
s of carbon-va­
Write for copy. 

AMERICAN VANADIUM COMPANY 

~ Gen~:::::~:.~~~):::~: !:,~~:~:::~o,k 
i111m11111111111111111111111111111111111111111111111111111111111111111111111111111mm1111111111111111111u11111111ll!OlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllUlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllflllllllllllllllllllllllllllllllllllU! 
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TAYLOR MAXIMUM TRACTION TRUCK 

12 FACTS REGARDING "TAYLOR-MADE" TRUCKS 
ABSOLUTELY SAFE SAVE POWER 
RIDE LIKE PULLMANS SAVE ROAD BED 
SIMPLE IN CONSTRUCTION 
REDUCE WEAR OF MOTORS 
WI LL I NCR EASE DIVIDENDS 
REDUCE COST OF MAINTENANCE 

LIGHT IN WEIGHT 
OVERCOME FLANGE WEAR 
BRAKES DO NOT CHATTER 
PREVENT SI DE OSCILLATION OF CARS 

TAYLOR ELECTRIC TRUCK CO. 
SPECIFICATIONS ON REQUEST 

Established 1892 

TROY, N. Y. 

OUR UP-TO -DATE EQUIPMENT 
AND HIGH-CLASS WO RKMA NSHIP 

ARE TURNING OUT 

ALL-ST EEL CARS 
OF THE MOST MOD_E RN DESIGN 

JEWETT CAR CO. 
NEWARK, OHIO 

SEND FOR PORT-FOLIO 



JULY 3, 1915] ELECTRIC RAILWAY JOURNAL 73 

SAVES THE POLE 
With the application of the 
Drew Pole Sleeves weakened 
iron poles are given double-and 
even triple- life. 
Placed on new poles, they 
assu:e a practically everlasting 
service. 
Think what a reduction in pole 
costs this means, when stretched 
over a period of years. 

DREW 
POLE SLEEVES 

are a barrier to further at­
tacks on the pole by ground­
line corrosion and in addition, 
they strengthen the pole. 
Easily applied because of in­
terlocking slide feature. 
Save the poles-reclaim them. 

Write for 150-page Drew 
Catalogue 

Drew Electric & Manufacturing Co. 
614 Traction Bldg. 

Indianapolis, Indiana, U. S. A. 

THE 
CELEBRATED 

TRENTON TROLLEY 
WAGON 

J. R.McCARDELL&CO. 
Patentees and 

Sole Manufacturers 

TRENTON, N. J. 

CORRESPONDENCE 
SOLICITED 

II meets every requirement 

TOObS 

186 

classes ofdectrical ~onstruction an<l";epair 
... . ·•····•.. . work Write for catalog, .·.· · · · 

Mathi:.S 'Klein & So~s Canal stati;~ Chi~ago 
.. .. · 25 , 

~ IMMEDIATE DELIVERY ON 

~ Fibre Trac k Insulation 
Order from our Chicago or Elsmere factory, whichever is nearer, 

and delivery will be made without d elay. 
Include a n order for Disfico Horn Insulat ion for repair work. 

DIAMOND STATE FIBRE CO. 
Elsmere, Del. Chica~o. 111. 

A GOLD MEDAL, or highest award in 
their class, has been granted STANDARD 
E lectric Wires, Cables and Cable Ac­

cessories by the International Jury of Award, 
Panama-Pacific International Exhibition. This 
is the seventh award of this degree which 
STANDARD products have received at as many 
different expositions and, since they have not 
been in such competition oftener , this means 
a perfect score. 

\Nhile naturally pleased by thi s additional 
and impartial indorsement , we prize still more 
the indorsements of the many satisfied cus­
tomers who have, during our over 33 years of 
manufacturing experience, found these prod­
ucts standard in quality as well as in name. 

If you are not one of these customers we 
respectfu lly solicit your orders with confi­
dence in our abi lity to please you also. 

Standard Underground 
Cable Co. 

New York 
Boston 

Pittsburgh, Pa. 
P hiladelphia 
San Francisco 

Chicago 
St. Louis 

For Canada: Sta11da1·d Underground Cable Co. 
of Canada, L i mited, Hamilton, Ont. 

ALUMINUM 
Railway Feeders 

t':.~sa.!1 Electrical Conductors 

Aluminum feeders a re less than on e-half the 
weight of copper feeders and are of equal con• 
ductivity and strength, If insulated wi r e or 
cable is required, high-grade insulation is guar­
anteed. Write fo r pr ices and full information 

Aluminum Company of America 
Pittsburgh, Pa. 

The "K-1" Splicing Sleeve 

ia- ij 

This well known device is now manufactured in im­
proved design, in various sizes for all types of trolley 
wire. An effective and permanent splice is easily and 
quickly made, requiring only the insertion of two small 
tempered steel wedges into the sleeve. No soldering. 

STANDARD RAILWAY SUPPLY CO. 
Succeeding Standard Pulley Co. 

Station A. Cincinnati, Ohio, U.S.A. 
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"Water seasoning dissolves out the sap 
solutions which encourage decay" . 

says a F orest Service expert. N inety per cent. of our 

WESTERN RED CEDAR POLES 
are water-seasoned. They will outlast an air-seasoned pole, and cost 
you no more. Further information if you want it. 

The Lindsley Brothers Co. 
MINNEAPOLIS " Good Poles Quick" SPOKANE 
Lewis & Roth Co. 

Philadelphia 
Verne W. Shear & Co. Grayson Railway Supply Co. 

Akron, Ohio St. Louis, Mo. 

LETTENEY IS LASTING " C-A-WOOD-PRESER VER" 

,111• wo□□J~ ~ 186 7 =iij~,~· 
Anthracene Oil of llilli-la-~.-b;._if:di llll■lliilll■ Carloads or less 

1915 
(6~ 

~ DEMARK\ 

is the highest grade Carbolineum, Creosote 
or Wood P reserver produced. For infor• 
mation writ e 

C-A-Wood-Preserver Company 
Hi ghest Q uality , PRESERVATIVE Shipped promptly. 

THE N ORTHEAS TER N CO . BOSTON, M ASS. 

WOOD ~~ERVER. 56 Liberty S t., 807 Wright Bldg., 
R£GIST£R£D New York St. Louis 

u.~ PATENT onu;i. Ask for Affidavit as to Its Quality. 

-POL ES, CROSS ARMS, ·Tt.•tt 

TREATED -~. TIM BERS, P~YINC BLOCKS. 
CAPACIT Y I 00,000,000 FEET B. M. PER . ANNUM 

· · •;; . SEND FOR PAMPHLET 
• INTERNATIONAL .CREOSOTING & CONSTRUCTION CO. 

Address all col'l')munications to Office , Cafveston, Tex~s 
Works: Beau mor,t, ::rexas .. Texarka,l'la ~ ,:.·exa~ .,,,,; 

THE MODERN METHOD OF WEEDING TRACKS 

GUARANTE E D 
CATTLE PROOF 

COMMERC IAL CHEM ICAL CO MPANY WRIT& FOR 
I NFORMATION 1733 Grand Central Terminal , New York City 

Full T I E S Exa ct ly 
6" Thick 8' Long 

Upper Michigan Cedar Ties 

WHITE MARBLE LIME CO. 
CEDAR DEPARTMENT 

M an is tique , M ich. 

·when writing to Advertisers in this publication 

you will confer a favor on both publisher and 

advertiser by mentioning the 

Electric Railway Journal 

Ramapo Iron Works 
Main Office , H illburn, N. Y. 
New Y o rk Office : 30 Church St. 

Automatic Switch Stands, 
T-Rail Spec i a l Work, 
Manganese Construction, 
Crossings, Switches, Etc. 

CreoSot'e Oil 

Cuts Wood 
Preserving Bills 

in Half 
Write for b c-oklet 

BARRETT MFG. CO. 
NEW YORK 

Branches in Principal Cities 

Diamond Tapered Steel Poles 
save money 

Diamond Steel Pole Co. 
Philadelphia, Pa. 
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THE illustration 
shows 2 lines of 

double circuit suspen­
sion type "A" Frames 
with 3 ground wires 
on lines of tbe Niagara ' 
Falls Po~erCompany, 
Niagara Falls, N. Y. 

If you prQpo~e __ to 
build any transmission 
lines, electrify steam 
railroad tracks or •.. 
build an interurban 

"· railroad, we would 
like to bear from you. 

Archbold '" Brady 
Company 

ENGINEERS AND CONTRACTORS 

Syracuse, N. Y. -' 

Trolley Wire 
Wire Rope Wire Strand 

John A. Roebling's Sons Company 
TRENTON, N. J. 

Highway Crossing Signals 
Visible and Audible Type Day and Night 

Trolley and Rail Contacts 
Car Counting Signals 

Ohio Signal Co. Canton, 0. 

Railroad and Tram Car Specialties 
New inventions developed, perfected 
and worked for the English market 

Messrs. G. D. Peters & Co., Ltd. 
Moorgate Works, Moorfields, LONDON, L C. 

Protect Your Telephones 
with the 

Brach Vacuum Arresters 

0 

L 0 

0 

Clear trans­
miSS1011 is no­
tice ab 1 e on 
lines usin g 
these non­
g roundin g 
types. 

Hig-hly ~ 
sitive to both 
mild and heavy 
discharges a s 
well as a fac­
tor in reducing 
induction 
noises. \ i\Tide-
ly used by elec­
tric, steam rail­
ways and tele­
pho:1e c om -
pames. 

Get our yel­
low book. 

L. S. BRACH SUPPLY CO. 
Main Office: 129 Sussex Avenue, Newark, N. J. 

Branch Offices: 
143 Liberty Street, New York, N. Y. 
Peoples Gas Building, Chicago, 111. 

NACHOD 
SPELLS 
SAFETY 

Automatic Signals for Electric Railways. 

Highway Crossing Bells. 

H eadway Recorders-Trolley Contactors. 

Nachod Signal Co., Inc., Louisville, Ky. 

FEDERAL SIGNAL CO. 
Manufacturers } { Automatic } 
Engineers for Signaling either 
C ontractors Interlocking 

No Interlocking Switches Are Safe Without 
Federal Switch Guards 

{

A.C. 
or 

D.C. 

MAIN OFFICE and WORKS - - ALBANY, N. Y. 
52 Vanderbilt Avenue, New York Monadnock Block, Chicago 

118-130 New M on tgomery St., San Francisco, Cal. 

Chaptnan 
Automatic Signals 
Charles N. Wood Co., Boston 
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Making Compromise 
Joints Over Night 

3 men can make 6 joints in 10 hours 

We have an inexpensive outfit that will enable you 
to make your own compromise joints at a great deal 
lower cost than the mechanical or cast joint, and make 
them in a jiffy. 

The Thermit fully welded compromise joint will give 
perfect electrical conductivity and stand up under the 
most severe traffic. 

You can end your compromise joint troubles by in­
stalling a Thermit Outfit for this work. 

In the event of you r ordering an outfit, we will be 
pleased to have one o f our representatives call and give 
the necessary instructions. 

Full in form ation is given in our pam ph le(No. 3932 

Goldschmidt Thermit Company 
90 West S t. Wm. C. Cu ntz, Ge n . M gr. , New York City 

329-333 Folsom St. , San Francisco 
7300 So. Chicago Ave., Chicago 

103 Richmond St., W., Toronto, Ont. 

No. 174 
Volts. 35000 

No . 175 
Volts. 45000 

"Of Unvarying 
Excellence" 

They Will Not 
Fail You at the 
Critical Moment 

Pittsburg 
High Voltage 

Insulators 
will carry sudden extra 
voltages beyond their 
rating without breaking 
down. The care which 
is taken in their making 
insures the absence of 
flaws so dangerous to 
voltage transmission. 
You buy RELIABIL­
ITY in Pittsburg Insu­
lators-protection in the 
handling of power. We 
solicit correspondence. 

THE PITTSBURG 
HIGH VOLTAGE INSULATOR CO. 

Main Office and Factory: DERRY, PA. 

An Assurance of Uninterrupted Service 

No. 72-1 0000 Vo lta 

is best secured by a careful selection of the t ransmission line insula­
tors. It is here that breakdowns arc most likely to occur. 

Hemingray Insulators 
by reason of their continued use on important tran smission lines 
have demonstrated the soundness of Hemingray design, The teats 
on the petticoat attract water on the outer and inner su rfaces into 
drops-preventing the creeping of moisture on insulators and pins. 
The line is complete and the cataloi: shows it. H ave you a copy? 

Hemingray Glass Company 
Established 1848 } . 
Incorporated 1870 Covington, Ky. 

Factories - MUNCIE. INDIANA No. 2o--bOOO v ,., , • 

Kilby Frog & Switch Co. 

THE readers of technical papers are 
busy men. Don't expect one 
flash of the Searchlight to reveal 

them all-or one insertion of your ad­
vertisement to be read by them all. 
Order your Want or For Sale Adver­
tisement published four times or more. 
If all of the insertions are not needed 
w e will return the full amount re­
ceived for whatever space is not used. 

BIRMINGHAM, ALA. 

Tongue Switches, Mates, F rogs, Curves and 
Special Work of all kinds fo r Street Railways. 

SPECIAL TRACK WORK 
For ELECTRIC RAILWAYS 

THE AMERICAN F~i?T~~D co. 
HAMILTON, OHIO 

Searchlight Department, 

ELECTRIC RAILWAY JOURNAL 
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HICHEST QUALITY 
TRACK SPECIAL WORK 

WE MAKE THIS CRADE ONLY 

CLEVELAND FROC & CROSSING CO 

CLEVELAND, OHIO 

29 Bl?OAOWAY 

NEW YORK 

\. 
;1 

.~ 
,\1 .....,. ___ .l 

The "Superior Rail Joint" combines all the best features 
of suspended and supported Joints. Made of Rolled 
Cast Steel or Malleable Iron. 

Since the very inception of the 
nestable culvert industry 

(of which WE were the originators) 

99.99% 
PURE 

99.90% 
PURE 

(Licensed under patent ,;; granted t o The Int ernational 
Metal Products Compan y ) 

has been used by us exclusively 
in the manufacture of 

1CMEl})(NESTABLE 
CORRUGATED CULVERTS 
This metal Is made for us by the manufacturers of "Ton. 
can Metal." We use thicker metal. We produce culverts 
of the most practical construction and careful workman­
ship. The nestablllty of "Acme" Culverts (originated by 
us)-admltting of their being shipped knock-down or set­
up as you prefer-saves culvert users hundreds-probably 
thousands-of dollars yearly, in freight and hauling costs. 
Send for our 56-page Catalog G-3, and read all about 
these "lead the procession" culverts. 
Note-A surety bond will be furnished, if desired, guar­
anteeing the 99.90% purity of NO-CO-RO METAL In 
"ACME" (Nestable) Culverts . 

N e-w York S-witch and Crossing Co. 
Hoboken, N. J. 

Special Track Work 

Manganese Steel and Hard Center Frogs 

Switches Mates Crossings 

F-or profitable 
Oxy-Aretyleru: 
welding 

Jla,Je and 
Guarnnteed by 

The ~ettr<'hlla:ht ('o. 
I 030 Karpen Hldar. 

('hh·ngo 

Manganese Steel Track Work 

FROM THE 
LARGEST LAYOUT 
TO THE 
SMALLEST INSERT 

(1) 

St. Louis Steel Foundry, 1560 Kienlen, St. Louis, Mo. 
Owned and ope rated by Curt is & Co. Mfg. Co., S t. Louis. 

Crown Rail Bonds 
Pin Driven 

Widely used and adopted by 
The New York Ce ntral and 
Hudson River Railroad. 
New York, New Haven and 
Hartford Railroad. 
Pennsvlvania Lines. 
Southern Pacific Rai lroad. 
Norfolk & Vv estern 
a nd other roads. 

Catalog with full description of our Rail Bonds and 
Appliances upon application at any one of our offices. 

American Steel & Wire Company 
Chicago. New York. Worcest er, Cleveland, Pittsburgh, Denver. 
Export Representative: U. S. Steel Products Company, 30 
Church StrPet. New York. Paciflc Coast Representative: U. 
S. Steel Products Company, San Francisco. Los Angeles, Port­
land, Seat tle. I 
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Tbird Rall 
Cable End 

Bell 

Adjustable 
Cable Rack 
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The proverbial 
"OUNCE OF 
PREVENTION" 
can be well applied 

to the CE NTRAL 
STAT I ON 

INDUSTRY. 

If your Power 

Plant is equipped 
with "THREE E" 
APPLIANCES 
the "POUND OF 
CURE '' will not 

be necessary. Get 
our New Bulletins 

Switcbboard 
Structura l 
Fi ttines 

ElectricaJ Engin eers 
Equipment Company 

711-7 15 Meridian St., Chicago 
,vrtte our nenreNt Agen t 

Wherever There 
Are Stealll Plants 

you'll find that Dearborn Feed Water Treat­
ment is saving money and trouble for the 
steam plant operators-year after year. 

Our customers are numbered by thousands 
- we analyze over 8ooo samples of feed water 
annually-and prepare treatment for the spe­
cial conditions at each plant, that prevents the 
trouble caused by the boiler water, whether it 
be scale, cor rosion, pitting or foaming. 

No matte r in what section you may be lo­
cated, we have a satisfied user in your vicinity 
- we know we can prepare treatment that 
will end your boiler t roubles. 

Send us a gallon of your feed water-we 
will analyze and let you know the cost of 
proper effective treatment. 

,.. You'll save enough in repairs to more than 
pay fo r the treatment. 

,I 

Dearborn Chemical Company James C. Barr, Boston, Mass. ; Lewis & Rotb 
. ~ Co., Pbiladelpbla, Pa.; Tbe Hawkins-Hamilton 

~
F Co., Inc., Lyncbburg, Va.; Verne W. Sbear & /f'e \9; ~, Co., Akron, O.; R. B. Clapp. Los Angeles, Cal. 

... u rp~~(9 il n.N~r;;~;;d1E/;;;r;t Company 
General Office, Laboratory and Works 

LIMITED 
Distributors for Canada. 

Chicago 

The Babcock & Wilcox Compan·y 
85 Liberty Street, New York 

WATER TUBE STEAM BOILERS 
Steam Superheaters Mechanical Stokers 

Works: BARBERTON. OHIO-BAYONNE, N. J . 

ATLANTA, Candler Building. 
BOSTON 35 Federal St. 
CHICAG6 Marquette Building. 
CINCINNATI, Traction Building. 
CLEVELAND, New England Building. 
DENVER, 435 Seventeenth St. 

BRANCH OFFICES: 
HAVANA, CUBA, Calle de Aguiar 104 
HOUSTON, TEX A~, Southern Pacific Bldg. 
LOS ANGEL E SJ.I. 1'1. Van Nuys Bldg. 
NEW ORLEAN~, 533 Baronne St. 
PHILADELPHI A, North American Building. 
PITTSBURGH, Farmers' Deposit Bank Building 

PORTLAN D, ORE., Spaulding Bldg. :,iJ 
S ALT LAKE CITY, 705-6 Kearns Bldg. ..<r 
S AN FRA NCISCO Sheldon Bldg. ..i·\ 
SAN JU AN, P orto Rico , Royal Bank Bldg. · 
SEATTLE, Mutual Life Building. 
TUCSON, ARI ZONA, Santa Rita Hotel Bldg. 

FOSTER 8UPERHEATER8 
Greatly Increase 

Efficiency and Power of 
Steam Turbines. 

POWER SPECIALTY CO. 
Trinity Bulldlng1 111 Broadway 

NEW YORK 

The MODERN WAY of h andl ing ASHES: 
GECO Pneumatic Ash handling Systems 

GECO Steam Jet Ash Conveyors 
Write and let us tell you all about them 

GREEN ENGINEERING CO. 
Steger Building Ch icago, Il l. 

Catalogue 8-GECO P r.eumatic Ash Han• 
dling Systems. 

Catalogue "H"-Green Chain Grate S tokers. 
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SPECIAL TIES FOR. 

POWER HOUSE 
LUBRICATION 

TUHBOIL 
".l"RADEMARK 

FOR 
TURBINE LUBRICATION 

<$)> 
GAS 

CYLINDER. OIL 
TRADE MARK 

For High-Duty Gas Engines Using Natural, 
Producer or Furnace Gas. Get the Original 
and Successful Brand. Never Failed. 

BORNE, SCRYMSER COMPANY 
80 SOUTH STREET, NEW YORK 

I-T-E 
Circuit Breakers 

Best in 
Design, Construction, Material 

For 
Heavy Railway Service 

Write for Hand Book of the I-T-E Circuit Breaker 
which contains Circuit Breaker data for every Service 

8S07 

The Cutter Company 
Philadelphia 

CAMERON 
COMMUTATORS 
Any user of Cameron Commutators 

will tell you that they give splendid serv­
ice. That's why they have been adopted 
all over the country. 

Hard Drawn Copper Bars insulated 
with Canadian Amber Mica are pressed 
together hydraulically. There are no 
loose bars to cause arcing brushes. Write 
for our booklet. 

9107 

Cameron Electrical Mfg. Co. 
ANSONIA CONNECTICUT 

A. G. E. LABOR SAVING MACHINES 
For Armature Banding, Coil Winding, Taping, Pin­
ion Pulling, Commutator Slotting and Pit Jacks, Arma• 

ture Buggies and Armature Removing Machines 

Manufactured by 

AMERICAN GENERAL ENGINEERING CO. 
253 Broadway, New York, U.S. A. 

JACKS 
Barrett Track and Car Jacks 
Barrett Emergency Car Jacks 
Duff Ball Bearing Screw Jacks 
Duff Motor Armature Lifts 

The Duff Manufacturing Co., Pittsburgh, Pa. 

Do Not Scrap Your Old Coils 
Save money by having them rejuvenated. 

An impregnated coil is far better than a new 
one and costs about 40% less. 

Write for our prices. 

Vacuum Impregnating" Works 
. 626 FederaltSt.,~Chicago 

ANY MAN who can fire a 
boiler and obtain as high 

an efficiency as the Murphy is 
worth more money to you in 
some other department. 

Write for Catalog "C" 

MURPHY IRON w ORKS 

234 
Detroit, Mich. U.S.A. 
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Yale 

Motor 
Truck 

Anchor Webbing Co. 
Mill & Office, Woonsocket, R. I. 

Tapes and Webbings 
are produced accord­
ing to the specifica­
tions laid down by 
Railway Motor Man­
ufacturers. Popular 
with manufacturers 
of motors because al­
ways right as to width 
a n d thickness of 
material, b r e a k i n g 
strength, yarns, warp 
ends, and other stand­
ard requirements. The 
prices and material 
invariably satisfactory. 

Representatives: Chlcago---E. P. Bartlett, 1368 Grand ATe. 
St. Louis-Brown & Hall, 620 Central Nat, Bk. Bldg. Cleveland, 
Ob!o---R. S. Mueller. 423 High Ave .. S. E. 

If you don't know which Webbing 
-ask US 

The Ya le Triplex lJ!ock as made today is as far in 
advance uf the Triplex Blocks which you bought three 
years ago, as the 1915 motor ca r is ahead o f the earlier 
models. 

Tell us your service requirements 
and we'll make you the tapes and 
Webbings you need. Hope Tapes and 
\ V ebbings are making good in Elec­
tric Railway service from Maine to 
Cali fornia. Write for Sample Book. 

HOPE WEBBING CO. 
\

1Vrite for the r915 Yale H oist Catalog and tell us 
what your hoisting problems are. Our ready-to-serve 
service is at your disposal. 

PROVIDENCE, R. I. 
396 Broadway New York 
Consumers' Rubber Co., 

829 Superior Ave. N. W., Cleveland 
Belden Mfg. Co. 

The Yale & Towne Mfg. Company 23d St. and Western Ave., Chicago 
T. C. White Co., 

9 East 40th Street New York City 71892 
1124 Pine St., St. Louis 

Poor Insulation Means Costly Operation 

REGISTE..RED 

Mie1\NITE 
Commutator Insulators, 
Tubes, Washers. Rings. 
Segments, Sheets, Tapes. 
etc .• made of imported mica. 

There are no two ways about it. You have only your insulation 
between valuable equipment and risk of heavy losses. 
Many lines specify Micanite because its final cost is far below that 
of even the cheapest insulation. 
Send for the Bulletins. 

EMVIRE 
Linseed oil treated Cam­
bric, Linen, Silk, Canvas, 
Duck and Papers. High 
puncture voltage, long life. 

LINeT1\VE 
Linseed oil, coated tape 
both straight and bias cut 
for coil winding, cable 
splicing, bus bars, etc. 

K1\BL1\K 
Black varnished Cambric, 
Linen. Silk, Canvas, Duck 
& Papers, Flexible, efficient 
under high temperature. 

Untreated insulating fab­
rics, Papers, Fibres, Linen 
Tapes, Sleeves, Shellacs, 
Cements and Varnishes 

New York 
68 <:?hurch St. Mie1\ INSUL1\T0R e0. <:?hicago 

5!1-2 So. Dearborn St. 

KINNEAR 
Steel and Wood 
Rolling Doors 

For Car Barns and Power Houses 

Write for new Catalog "M" and Booklet 
"Car Barn Doors." 

The Kinnear Mfg.Co.,Columbus,O. 
Boston Philadelphia Chicago 
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Sterling Insulating Varnishes 
Sterling Iron Enamel Paints 

There is a Ster­
ling product best 
for every insu­
lating purpose. 

The Sterling Varnish Co. 
Pittsburgh, Pa. 

~~• ~ ~ INSULATING 
~"-•~• BLACK 

TRAoe MAR I( 

A black, quick-drying protective varnish made 
especially for electrical wiremen and contractors and 
telephone and electric light systems. It has high insu­
lating properties and is not affected by the extremes 
of heat or cold. It also repels moisture and resists 
the action of alkalis, gases and acids. 

STANDARD VARNISH WORKS 
New York Chicago London 

International Varnish Co. Limited, 
Toronto, Canada 

Light Weight Steel Seats 
save the drain on current at "traffic 
peaks." 

WALKOVER 
Pressed Steel Seats 

give more room -
more comfort-more 
money vall!e than any 
other seat. Specify 
them for your new 
cars. 

Hale and Kilburn Eompany 
New York Philadelphia Chicago 

-MASON SAFETY TREADS- prevent slipping and tbus obviate 
damage suits. 

KARBOLITH CAR FLOORING-for steel cars is sanitary, 
fireproof and ligbt in weigbt. 

S T AN"\VOOD S'l'EPS- are non-slipping and self-cleaning. 
Above products a re used on a ll leading Railroads. For details 

address 
A IUEllICAN IUASON SAFETY TREAD CO. 

Main Offices: Brancb Otlices : Boston, New York City, Cbicago, Pbila-
Lowell , Mass. delpbia, Kansas City, Cleveland, St. Louis. 

Railway Headlights 
Used by 203 Railroads 

See Our Full Page 
Advertisement in 

June 26th issue 

~ESTERLINE~ 
Indianapolis 

eg.U.S.Pat · 

This Trade Mark is a Certificate of Quality 
and a Guarantee of Good Service 

Thirty-one years' experience with P & B Insulation 
and P & B preservative paints has won for this trade­
mark instant recognition by electric railway men. 

Weatherproof Tape 
Insulating Compound 
Baking Varnishes 
Air-Drying Varnishes 
Solid Compounds 

One of the 
World's 
greatest 
Trade-marks 

The Standard Paint Company 
Woolworth Building, New York 

7256 Boston Chicall,o Denver 

PANTASOTE 
The National Standard 
for Car Curtains and 
Car Upholstery 

AGASOTE HEADLINING 
The only headlining made in one soli d piece. Will not 
separate, warp or blister. Waterproof and homogeneous. 

The Pantasote Company 
11 Broadway, New York People's Gas Bldg., Chicago, III. 

797 Monadnock Bldg., San Fn,ucisco, Cal. 

U.S. Metal & Mfg. Co. 
165 BROADWAY, 
Chicago 

NEW YORK CITY 
Atlanta 

RAILWAY SUPPLIES 
Selling Agents fo r Dunham Hopper Door Device-Feasible 
Drop Brake Staff-Columbia Lock Nut-Kling Bolts- Shop 
Cleaner-"Texoderm". Sole Eastern Agents for St. Louis 
Surfacer & Paint Co. General Eastern Agents for Hutchins 
Car Roofing Co.-Multiple Unit Puttyless Skylight-Car and 
Locomotive Jacks-Electric Arc Welders. Special Agents for 
The Tool Steel Gear & Pinion Co. Special Agents for 
C & C Electric & Mfg. Co. General Agents for Anglo-Amer­
ican Varnish Co. New En gland and Southern Agents for 
Thayer & Co.-Chillingworth Seamless Gear Cases. General 
Eastern Agents for the Union Fibre Co. · 
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A 6396 SA YING in 

, The 
UNION 
Indicating 

FUSE 

Fuse Costs 
Over New 

uses 

"The Dependable Fuse" 

Ask 
for 

"26-R" 
"lmloi+~ 

~~ 
' •. 

Built in 600 Volt and 250 
Volt capacities, N. E. 
Code Standard, especially 
for electric railway service. 

Carefully assembled. Built 
of high grade materials. 
P ositive in action. 

Write for 
This Booklet 
Mailed on Request 

CHICAGO FUSE MFG. CO. 
1016 Congress St., Chicago 

Speed in Rush Hours 

Woodman 
Quality 

Punch 

Conductors handle the crowds quicker when 
they can pass out transfers fast. A good sharp 
pun ch is a big help. Buy the punch that stays 
sharp-the punch with the tool-steel die. 

The R. Woodman Mfg. & Supply Co. 
63 Oliver Street, Boston, Mass. 

E.G. Long Co., 50 Church St., New York City 
Eastern Electrical and Export Representatives 948 

IN A WORD 
THE RAPID READY CHANGE CARRIER 

.. enables conductors to give change 
quickly. Passengers can pass into 
car immediately-Pr events crowded 
pla tforms-Shortens time at car 
stops. Just what you need. Price, 
$1. 7 5. 

CHAS.F.ETTER 
25 - 10 - 5 - 1 or 5 904 N. 2nd St., Harrisburg, Pa. 

MAKE 
THE 

BEST 

tf HE RAILWAY SUPPLY & CURTAIN Co<>) 
CHICACO 

CAR CURTAINS & FIXTURES 
FOR ALL PURPOSES 

CATALOCUE ON REQUEST 

TICKETS 
as well as 

CASH FARES 
Try these boxes on your one­

man cars 

Cleveland Fare Box Co. 
CLEVELAND, OHIO 

The JOHNSON Registering 

For Cash Fares 

Fare Box 
-increases fare re­
ceipts 2 to I 5 per cent. 
-is the fare box you 
can rely on for cer­
tainty, accuracy and 
economy. 

Johnson Fare Box 
Company 

Jackson Blvd. and Robey St. 
CHICAGO 

30 Church St., NEW YORK For Cash Fares 
and Tickets 

Direct 
Automatic 

Registration 
Bytbe 

Passenger 
Rooke Automatic 

Register Co. 
Providence, R. I, 

The Best Shade Rollers For Cars 

SPECIAL shade r ollers for cars, that will last and give satisfac­
tion for years, and yet cost but little more than the poorest 

you can buy, are made by the Stewart Hartshorn Co., E. Newark, 
N. J. This company is by far the largest sl.tade roller manufacturer 
in the world. It is able to give high quality at lower prices because 
of the enormous output. Write for catalog, stating want s. You are 
always protected, when ~~ 
you buy shade rollers, 
if they bear the signature, 

Ventilatio11-Sanitation-Economy-Safety 
All Combined in 

THE COOPER FORCED VENTILATION HOT AIR HEATER 
Patented September 30, 1913. Ask for the lull story. 

we Also Manufacture Pressed Steel Hot Water Heaters 

THE COOPER HEATER CO., CARLISLE, PA. 

Heating and ventilating your cars is the problem to­
day. Let us show you how to do both with one equip­
ment. Now is the time to consider this change before 
you start your cars through the shops. for overhauling. 
Kill two birds with one stone. 

THE~PETER SMITH HEATER COMPANY 
1759 Mt. Elliott Ave., Detroit, Mich, 
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From Three to Four~ Years 
is not an uncommon record for Bayonet Harps to wear. 

There are BAYONET BASES that have been in 
service for ten years and are still good. 

Bayonet equipment wears longer, because made better 
and is the easiest and cheapest maintained. 

u 
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N 

Sold subject to your entire satisfaction 
or your money back. 

p 
E 
R 
F 
E 
C 
T 

A ,.,, L 

I 
G 
N 
M 
E 
N 
T 

BA YO NET TROLLEY HARP CO. 
Springfield, Ohio 

Wm. R. Garton, Sales Engineer, 299 Broadway, New York City, 
N. Y. John S. Black Co., Sales Agents 908 H ennen Bldg., New 
Orleans, La. Satterlee Elec. Co., Hall Bldg. , 9th and Walnut Sts., 
Kansas City, Mo. o. H. Davidson Equipment Co., Ideal Bldg., 
Denver, Colo. 

FIRE! 
A Car Fire-
A P ower H ouse Fire­
A Sub-Station Fire­
A Subway F ire-
A Car-Shop F ire-

When it starts in the rrox imity of 
dangerous voltages-

What are you going to do to stop it 
without your body forming a circuit 
with any j et you may want to play on 
the danger spot? 

The answer is-

the highly dielectric .extinguisher. 
Kills the fire-and has been projected 
against II0,000 volts without injury 
to the user. 

Get the booklet "Pyrene for Electric 
Service." 

PYRENE MANUFACTURING CO. 
52 Vanderbilt Ave., New York 

Branches in all large cities 

The Cars were unusual-but the Ventilators were 

"GLOBE" 
as usual 

The East Liverpool Traction & Light Company 
have recently received what they term "all-ser­
vice" cars. "Globe" Ventilators provided in the 
turtle-deck type roof insure complete ventilating 
service. How? Why? Write for complete data. 

83 

Globe Ventilator Co., Troy, N. Y. 4741 

~ 
. ~ouc~ 

AMER. Rv: SUP.PLY co. (OJ 
,,, .. , ~ 

Price Lists on 

BADGES and 

PUNCHES 
AMERICAN RAILWAY SUPPLY CO., 134-136 Charles St., NEW YORK 

.... 
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Eclipse and Acme 
Fenders Give Im­
munity from Ac­
cident Suits 

The function of any fender 
is to protect the human body 
from the first impact with car 

body. That the "Eclipse" does this successfully 
up to speeds of thirty miles per hour is being 
demonstrated daily throughout the country. 

The Eclipse Trolley Retriever 
is designed for any range of service. Retrieves 
in less than three inches. Compulsory set; weak 
spring controlled by thumb nut on face of casing. 
No tools required for winding or adjusting. 
Fool proof. Furni shed with open or closed rope 
drum. Use knotted rope or ferrule, as preferred. 
Less parts than any other retriever on market. 

Will send sample fo r trial. 

ECLIPSE 
RAILWAY SUPPLY CO. 

Cleveland, 0. 

Helps Keep Your Car Out 
of the Repair Shop 
There ls no doubt that the use 
Post's "Zero" l\Ietal ts saving 
many companies large sums 
which repair work on car 
axles would represent. 
It Is a car-bearing 
nwtal PAR EX­
CELLENCE. 

And for 
motor­

bearing pur­
poses, P o s t ' s 

Motor Metal is an 
equally economical fac­

tor. Both are made of 
Virgin raw materials only, 

For Your Armature Bear i nl1,s 

Post 's " Motor" Metal 
E. L . P OST & CO. Inc., Sole M a nufac turers 

50 Cliff Street New York 

N-L SPECIAL TIES 
Pneumatic Sanders, Yalves, Hoppers of Special Design , Spring 

\Vire Hose, Hose Clamps, and Cotton Hose. 
Deck and Roof Car Ventilators. 
Selector Switches for High Unit Lighting, 
Interchangeable Marker Lanterns, Semaphore Lenses. 
Lintern Tail Light and Indicating Train Signal. 
Modern a nd economical method of Switch Stan d Lights. 
"STOP" Signal Lanterns and Switches. 
Resistance Units for special purposes. 

\VRITE Us FOR PARTICULARS. 

THE NICHOLS-LINTERN COMPANY 
CLEVELAND, OHIO 

REPRESENTED BY : 
\Villiam R. Garton, Sales Engr., 299 Broadway, N ew York, 

N. Y. Henderson-Lee Co-., 11-17 So. Desplaines St., Cb_icago, I ll. 
Frank F. Bodler, 903 11'.Lonadnock Bldg. Sa n F rancisco, Cal. 
S. I. Waile~ Los Angele~ Cal. Allen Genera l Supplies, Ltd. , 
205 Yonge ::,t., Toronto, l.-anada, 

Universal Trolley Wheel 

~. ..- Renewable 
: // Wearing Parts 

- Grease Packed 

.,. Bushing Slotted 
to feed lubricant 

to 

♦ 
.....-L--~ ♦ 
- I I 

Interlocked Grease 
Pockets 

Simple-Yes 
-and 

THE PRICE WILL INTEREST YOU. 

The Universal Trolley Wheel -Co. 
Northampton , Mass. 

AUTOMATIC VENTILATOR CO., Sales Al1,ent 
2 Rector St., New York City 

Full Power with 
High or Lower Adjustment 

Many emergencies requiring a 
powerful jack present a diffi ­
culty in bringing the jack to bear 
on the load. The 

Buckeye Emergency 
Jack No. 239 Special 
saves time, strength and trouble, 
The many positions to which it is 
adjustable easily solve _perplex­
ing lifting problems. Full de­
tails in our catalog. W rite for it . 

The Buckeye 
Jack Mfg. Co. 

Alliance, Ohio 

Car Roof Preservation 
comes with 

Bayonne Car Roofing 
T he wat.:rproof, sun-proof, storm-proof, age-proof s pecially pre­

pared canvas roofing, 

John Boyle & Co., Inc., 112 Duane St. , New York 
Branch House: 202-204 Market St., St. Louis , Mo. 

The '' 1H ~cap== JExi~e h Battery 
for 

STORAGE BATTERY STREET CARS 
THE ELECTRICSToRAGEBATIERYCO. 

PHILADELPHIA 
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WHITMORE~ GEAR, ·.,, . 
. {:-

PROTECTIVE COMPOSffiON ; 
Whitmore Manufacturing Co. 

Lubricatina Engineers 
CLEVELAND OHIO 

Whitmore Product Sales Company 
Monadnock Bldg,, Chicago .,,,. 

Western Branch Office \ 

( F ac-simile of tag) 
arantee is withdrawn unless T UL 
anufactu red by The U i,iversal Lubri 
d, 0., is use-.:l exclusively to lubricat 
this machine. These instructions a r 

ult of elaborate sc ienti fic tests an 
fo~:_ Q~~- past~ Bear ings rio 

The Baldwin Locomotive 
Works 

Philadelphia, Pa. 

ELECTRIC MOTOR 
and TRAILER TRUCKS 

The "Show Me" Spirit 
Is a Good Sign 

The spirit of today is "show me" - and 
the reputable and successful company has 
to show 'em. 

We've followed the policy of "showing" 
the electric railway industry good brake 
shoe service ever since we started in the 
business. S entice is the keynote of our 
business. The records of roads which use 
our service brake shoes back up these state­
ments. Get the data. 

American Brake Shoe & Foundry _ Co . . 
MAHWAH,I_N. J. 

30 diurch St., Ne;i;vorkt,]McCormick!Bldg., Chicago 
71609 2 

UNION SPRING & MFG. 
SPRINCS 

Coil and Elliptic 

co. 

M. C. 8. Pressed Steel Journal Box Lids 

General Office: First Nat'l Bank Bldg. 
PITTSBURGH, PA. 

Works: New Kensington, Pa. 

50 Church St., New York, 1204 Fisher Bldg., Chicago, Ill. 
Missouri Trust Bldg,, St. Louis, Mo. 

Wheel Condition No. 2 
When the Flange 
and outer portion 
of tread need tru­
ing use this style 
of 

Pat. May 31, 1898; Sept . 
1, 1903; Aug, 2, 1904 ; Dec. 
29, 1908; Ju ne 15, 1909; April 21, 1914. 

Wheel Truing Brake Shoe 
You n eed not keep a crew of men for wheel · removal and ma­

chines for wheel truing if you use our wheel Truing Shoes. 

Wheel Truing Brake Shoe Co. 
Detroit Michigan 
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FOR SALE MACGOVERN AND COMPANY 
INC. 2- 28' 10" Paywlth ln Ca rs, 4 G.E. 80 motors, Brill 'Z1 G 

Tru c k s , AA1 Air Bra kes. 
1-Do ub le Truc k Sprln k lln g Ca r, 4,000 g allons capacity. 

30-B rl(I 20' Closed Ca rs , G.E. 1000 M. , Brlll 21-E Tr. 
20-J ones 20' Cl osed C a rs , G.E. 52 Motors, Bem is Trucks. 
2-Ja cks on and Sharp 18' Ca r Bodi es. 

FRANK MACGOVERN, Pres. & Gen Mgr. 
114 LIBERTY STREET NEW YORK CITY 

1o-42' Ku h lma n Int. Cars, Ba ld . Tr., 4 W gh. 121 Motors. 
20--Comb. Int. C a r s, Ba ld. Trucks, 4 Wg h. 119 Motors. 
8--Brl ll 22' Closed Cars, Wgh. 68 Motors, Peck. Trucks. 
1-Jackson a n d Shar p 18' C a r Body. 

'Phone, 3375-3376 Rector 

60 CYCLE ROTARY CONVERTERS 

4-B rlll 30' E x press Cars, B rlll 22-E T ruc ks. 
9-Brlll 30' Express Cars, complete , 4 G. E . 1000 Motors, 

A A 1 Air B r akes, Brill 27 - G T rucks , 

1-300 KW. Westinghouse, 3 phase, 600 volts, D.C., 600 RPM., 
500 amps., 370 volts AC., with starting motor. 

1-100 KW. Gen. Elec., type TC, form A, 550 volts, 182 amps. 
DC., 340 volts A C .• 1200 RPM. 

10-Wason 10 B. Open Ca rs, G. E . 1000 Moto rs, Bemis Tr. 
5-Brlll 10 B. Ope n Cars , West 12A M., B rlll 21- E T r ucks. 
8-Brlll 14 B. Ope n Ca rs, W g h, 56 Moto rs, B rlll 22-E T r , 
8--West. 101 B-2 Rall way Motors, com p le t e . 

25 CYCLE ROTA RY CONV ERTER 

40-G. E . 90 Ra il way Motors, complet e. 
20-G. E . 66 Ra ilwa y Motors, c o mpl ete. 

103-G . E . 88-B brand n e w Moto rs, c o mpl e te. 

1-300 KW. A llis-Chalmers, 3 phase, 6 pole, 650 volts, 462 amps., 
500 RPM. 

lmmed:ate Delivery 

12-G.E. 73 Ra ilwa y Motors , compl ete. 
24-G. E . 87 Ra ilwa y Motors, complete. 
2o-G. E . 57 Railway Motors , complete. 
20-G. E . 80 Rallway Motors, com p lete . 
12-G. E . 54 Rallway Motors, c omplete. 
60-G. E . 1000 Rail w ay Motors, complete. 
60-G. E . 800 Rall way Motors, complete. 
30-West. 12A Railway Motors, complete. 
32- West. 49 Rallway Motors, complete . 

T H I S IS OF NECESSITY ONLY A PARTIAL LIST­
SEND FOR CATALOG 

8-W est. 38 B Railwa y Motors, complete. 
10-West. 112 Railwa y Motors, complete. 
4-West. 68-C Railway Motors, complete. 
4-West. 68 Railway Motors, complete. 

C ARS FOR SALE 
OPEN and CLOSED 
MOTOR and TRAIL 

22-G.E. 80 Armatures, brand new. 
2-G.E. 87 Armatures, brand new. 
2-G.E. 73-C Armatures, brand new. 
4-G.E, 67 Armatures, brand new. 

W rite fo r Price and Full P a r ticula rs to 

EL EC T RIC EQUIPMENT CO. 
18-G.E. 57 Armatures (second-hand), two turn. 
30-G. E . 57 Form A Motor Casings. 

Ccmmonwealth Bldg. Philadelphia, Pa. 

3-West. 101- B2 Armatures, brand new. 
3-West. 93A-2 Armatures, brand new. 
3-West. 93A Armatures, brand new. 

22-K6 Controllers. 62-K10 Controllers. 
44-K~1 Controllers. 30-K14 Controllers. COMPLETE ARMATURES JfOR< 
28--,~2 Controllers. 28-B29 Controllers. 
2-Sets Brill 27G Trucks, 4' 6" wheelbase. 
&-Brill 21E Trucks, 7' 6" and 8' wheelbase. 

10-Dupont Trucks, 7' 6" wheelbase. 

FoR"" ALL. -THE STANDA~o\ 
STREET+ RAILWAY MOTORS 

All of the above apparatus Is In first class condition for 
Immediate service. For further particu la rs apply to 

GET OUR PRICE WE CAN s~vE ::y 
: . < America's -createst ' ~epaJt Works ; 

POSITIONS WANTED 

ELECTRICAL engineer, superintendent of 
equipment or general superinten•Jent. Tech­
nica l graduate, 13 years' experience, engi­
n eering, construction and operation. Refer­
ences present employers. Eastern location 
desired. Address Box 776, Elec. Ry. Jour. 

ELECTRICAL engineer, technical graduate, 15 
years' practical experience with General Elec­
tric, \Vestinghouse and public utility com­
panies in engineering, construction and oper­
ation. Age 36, married; A-1 references. Box 
773, Elec. Ry. Jour. 

MASTER mechanic open for position. Twenty 
years' experience maintaining rolling equip­
ment, interurban and local. Can handle men 
to advantage. Al references. Am American, 
married. Address Box 774, Elec. Ry. Jour. 

PURCHASING agent wants position: 32 years 
of age and married. Eight years' experience 
with one of the largest street railways in 
America. Can furnish first class recom­
mendations. Box 781, Elec. Ry. Jour. 

SALESMAN-Situation desired as salesman by 
graduate civil engineer, thirteen years' experi­
ence in all departments of electric r ailway 
work in both East and \Vest. Three months 
as salesman of lubricating oil. Best r efer­
ences. Good worker. Box 772, Elec. Ry. 
Jour. 

STREET railway superintendent with 22 years' 
practical experience wishes to make a change. 
Thoroughly acquainted with all branches of 
the work. Economical an,j capahle manager, 
very successful in handling men. Box 775, 
Elec. Ry. Jour, 

CLEVELAND ARMATURE ,,, WORKS, ,,.ctev =~--·· . . . =s- -.::.:-. 

POSITIONS WANTED 

TRACK foreman, ·rnadmaster or engineer­
Situation desired by graduate technical engi­
neer experienced as foreman, inspector, chief 
clerk way and structures department, pur­
chasi ng agent, twelve years' experience, nine 
with Stone & Webster; best references; 
hustler; salary desired $100 month. Box 
769, Elec. Ry, Jour. 

\V ANTED-A position as superintendent of 
track and ways or roadmaster, by a man, 
age 39 years, with 24 years' practical ex­
perience in all branches of steam, street and 
interurban railway construction and main­
tenance work. At present employed as roa•J­
master. Best of references. Desired change 
not compulsory. Box 777, Elec. Ry. Jour. 

POSITIONS VA CANT 

GENERAL manager wanted to take enti r e 
charge of a gas, electric and str eet r ail way 
property requiring the highest grade of exec­
utive and operating abi lity, in a city of over 
100,000 population. Replies wi ll be consid­
ered confidential. Address "K.," care Ru­
dolph Guenther, Inc., 25 Broad St., New 
York City. 

AGENTS AND SALESMEN 

Desires Sales Representatives 
The Esterline Company, Indianapolis, Indiana, 

manufacturers of "Golden Glow" headlights, 
desires sales representatives for the States 
of North Carolina , South Carol ina, Geo!gia , 
Florida, E astern Tennessee and Eastern Ken­
tucky. Exclusive propositio n for salesmen 
handling electric r ailway supplies. State 
lines represented, refer ences, etc. Box 780, 
Elec. Ry. Jour. 

FOR SALE 

FOR SALE CHEAP 
Hewn, Heart , Cypress Trolley 

Cross Ties 
We offer 10,000 pieces 6 x 8" x 8', hewn, 

heart, Cypress Ties, basis of 60c. per tie de­
livered New York City. For information 
address 

GRESS MANUFACTURING CO. 
18 Broadway, N ew York 

New Trolley Wire Bargain 
Eighteen One-Mile Reels 

No. 0000 Hard Drawn Grooved 
Copper Trolley Wire 

On Original Reels 

Bought by Mistake 
Low Price to Move Quick 

Wire or Telephone Us 

RAILS, EQUIPMENT, ETC. 
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60 Cycle, Rotary Converters 
2-General Electric 1000 K.W., 600 v. , 360 R.P.M., type "HC," comp. 

wound, 6 phase. Complete with air cooled 2300 v. trans. , reac­
tances and panels. 

2-General Electri c 500 K.W., 575 volt, 600 R.P.M., type "H.C." 
comp. wound, 6 phase. Complete with air cooled trans., 2300 v. 
reactances and panels. 

1-300 K.W, Westinghouse, 600 volt D.C., 370 volt A.O., 600 R.P.M. 
with oil cooled G.E. trans. 11,000 v. prima ry. 

1-200 K.W. Wes tinghouse, 600 volt D.C., 370 volt A.C., 720 R.P.M. 
Also following transformers: 
3-125 K.W. G.E. 2400 volts prim., 370 volts sec. 
6-75 K.W. Ft. Wayne, 10,000-9000-185-370 v. 
3-175 K.W. Stan ley, 10,000-2300 volts. 

25 Cycle, Rotary Converters 
1-500 K.W. General Electric, 3 phase, 25 cycle, 600 volt D.C., 370 

volt A.C., 375 R.P.M. 

2-300 K.W. Genl. Elect., 3 ph., 2:; cycle, 750 R.P.M., 600 volts. 
1-250 K.W., Gen l. Elect., 3 ph., 25 cycle, 500 R.P.M., 600 volts. 

Can also furnish transformers-all voltages. 

Railway Car Equipment 
8-7:-. H.P. Westinghonse, l 12 Railway Motors, 600 

volts, newly rewound armatures, full commutators, r ebuilt entirely. 
W!ll be sold fu lly guaranteed, upon any reasonable terms of payment. 
12-G.J<:. a7 Motors, 50 H.P. Each. 
16-G.E, 67 Motors, 40 H.P. Each. 
20-G. I◄}. 201 Motors, 65 H.P. Each. 

Booster Set 
Generator- West'gh'se 70 K.W., 350 volt, 200 amp. series wound. 
Motor-West'gh'se 105 H.P. , 575 volt, 950 R.P.M., type "SA" shunt 

wound. 
panel. 

ARCHER & BALDWIN, 114 Liberty Street 
Complete with coupling and 

ROOM 302 
'Phone Rector 4337-4338 New York 

SEND FOR CATALOG-JUST OUT 
ENGINES-BOILERS-MOTORS-CONDENSERS-ETC. 

It Would Be Almost a Miracle 
if one or more of the 8,000 men who 
regularly receive the JOURNAL did 
not happen to want that used ma­
chine which you want to sell. The 

Searchlight Section 
brings buyers and sellers together 

Copy received until Wednesday noon for publication in 
the issue of that week. 

Manufacturing Sites for Lease 
with Building and Electric Power 

At Boonton, New Jersey, 30 miles from Hoboken. 
Twenty ac res of ideal factory sites for lease in lots 

as desired on attractive terms. Several buildings ready 
for occupancy. Served by the main line of the D. L. & 
W. Railroad, with sidings on the property. The Rocka­
way River and the Morris & Essex Canal bound the 
property on two sides. 

E lectrical power available at low rates from Jersey 
Corporat ion, whose power station is located on the site. 
This Company already supplies power to many plants 
in vicinity. Labor conditions ideal. The Boonton Board 
of Trade will co-operate with owners to provide attrac­
tive houses for workmen and their families. 

For particulars regarding these ideal manufacturing 
conditions, inquire of W. S. Barstow & Company, Inc., 
Engineers and Managers, 50 Pine Street, New York, 
N.Y. 

Marketing Scrap 
In an issue of this paper an official of a large light and railway company said: 

"Some means of interchanging information about materials on hand would be de­
sirable. One company tmght use a certain type of car or lint equipment and have 
on hand a large supply of extra parts, which while perfectly good, would beco~ 
useless, and if it were possible to interchange information with another company 
using the parts in question, many dollars which are now lost would be saved. Nearly 
everyone familiar with storeroom accounting can recall thousands of dollars which 
might have been saved if proper means had been adopted." 

T HE Searchlight Section of the ELECTRIC RAILWAY JOURNAL offers a market place for 
just such an interchange of information as mentioned above. Machinery or supplies 
that have outlived their usefulness, or are no longer standard with one company are 

often just what another company requires, and if advertised in the Searchlight Section of the 
JouRNAL the exchange could be made at very slight cost. 

Better look over your stock and send us a list of what you have on hand but for which you 
have no immediate use. The Searchlight Section can help you whether you are looking for a 
market, a man or a job. 
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READY - REFERENCE INDEX 
to products manufactured by advertisers in this issue of Electric Railway Journal 

Over 300 different products are here li sted. 
The Alphabetica l Index ( see eighth page following) 

g ives the page number of each advertisement. 
As far as possible advertisements are so a r ranged 

that those relating to the same kind of equipment or 
apparatus will be found together. 

A cetylene Appa ratus. I 
( See Cutti ng Apparatu s, 

Oxy-Acetylen e.) 

Acet ylen e Serv ice. 
Oxweld Acetylene Co. 
Prest-O-Lite Co., Inc., The. 
Searchlight Co., The. 

Advertising, Street Car. 
Colller, Barron G., Inc. 

Air Cleaners. 
Lord 'Mfg. Co. 

Alloys and Bearing Metals. 
(See Bearings and Bearing 
M etals.) 

A lloys, Steel and Iron. 
American Va nadium Co. 
Titanium Alloy & Mfg. Co. 

Anchors, Guy. 
Johns-Manvllle Co., H. W. 
Ohio Brass Co. 
Track Specia lti es Co. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 

Anti-Climbers. 
Railway Improvement Co. 

Automobiles and Buses. 
Brlll Co., The J. G. 

Axle Straighteners. 
Columbia, M. W. & M . I. Co. 

Axles-Car Wheel. 
Brill Co., The J. G. 
Cambria Steel Co. 
Cincinnati Car Co. 
Hadfleld's, Ltd. 
Nationa l Tube Co. 
Niles Car & Mfg. Co. 
Standard Steel Works Co. 
Taylor E!ec Truck Co. 
Westinghouse E lec. & M. Co. 

Babbitting Devices. 
American Gen'! Eng'g Co. 
Columbia M. W. & M. I. Co. 

Badges and Buttons. 
American Railway Supply Co. 
Interna tiona l Register Co. 
Western Electric Co. 
Woodman Mfg. & Sup. Co., R. 

Bankers and Brokers. 
Coal & Iron National Bank. 
Halsey & Co., N. W. 

Batteries, Dry. 
Johns-Manville Co .• H. W. 
Stackpole Carbon Co. 
Western Electric Co. 

Batteries, Storage. 
Electri c Storage Battery Co. 
Western Electric Co. 

Bearings and Bearing Metals. 
American General Engrg. Co. 
Columbia, M. W. & M. I. Co. 
General Electric Co. 
Long Co., E. G. 
More-Jones Brass & M. Co. 
Post & Co., E. L. 
Taylor E lec. Truck Co. 
Westinghouse Elec. & M. Co. 

Bearings, Center. 
Baldwin Loco. Works. 

Bearings, Ollless, Graphite, 
Bronze & Wooden. 

Graphite Lubricating Co. 

Bearings, Roller and Ball. 
Railway Roller Bearing Co. 

Bells and Gongs. 
Brill Co., The J. G. 

Blow To rches for Soldering and 
Braz ing . (See Cutting Ap­
paratus , Oxy-Acetylene.) 

Bl owe rs . 
General Electric Co. 
Westinghouse E!ec. & M. Co. 

S ollers. 
Babcock & Wilcox Co. 

Boll e r Cleaning Compoun ds. 
Dearborn Chemical Co. 
Johns-Manville Co., H. W. 

Boller Coverings, 
Johns-Manville Co., H . W. 

Boller Tubes. 
Nationa l Tube Co. 

Bond Testers. 
America n Steel & W ire Co. 

Bond Ing Apparatus. 
Oxweld Acet ylene Co. 
P rest-O-Lite Co., Inc., The. 
Sea r chlight Co., The. 

Bonding Tools. 
American Steel & Wire Co. 
Elec. Ry. Improvement Co. 
Elec. Service Supplies Co. 
Ohio Brass Co. 

Bonds, Rall, 
American Steel & Wire Co. 
E lec. Ry. Improvement Co. 
E lectric Service Supplies Co. 
Electric Ry. Equipment co. 
General E lectric Co. 
Johns-Manville Co., H. W. 
Ohio Brass Co. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 

Boring Tools, Car Wheel . 
Niles-Bement- Pond Co. 

Braces, Rall. 
Kilby Frog & Switch Co. 

Brackets and Cross Arms. (See 
also Poles, Ties, Posts, Etc.) 

Bates Expanded St!. Truss Co. 
Creaghead Engineering Co. 
Electric Ry. Equipment Co. 
E lectric Service Supplies Co. 
Int'! Creosoting & Constr. Co. 
Lindsley Bros. Co. 
Ohio Brass Co. 
Western Electric Co. 

Brake Adjusters. 
Sauvage-Ward Brake Co. 

Brake Shoes. 
Amer. Brake Shoe & Fdy. Co. 
Barbour-Stockwell Co. 
Brill Co., The J. G. 
Columbia M. W. & M. I. Co. 
Long Co., E. G. 
Taylor Elec. Truck Co. 
Wheel Truing Brake S. Co. 

Brakes, Brake Systems and 
Brake P arts. 

Brill Co., The J. G. 
Columbia M. W. & M. I. Co. 
General Electric Co. 
Jones' Sons Co., J. M. 
Long Co., E. G. 
Lord ::\1fg. Co. 
National Brake Co. 
Taylor Elec. Truck Co. 
U. S. Metal & Mfg. Co. 
Westinghouse Trac. B. Co. 

T his r eady-re ference index is up to date, changes 
being made each week. 

If you don't fi nd li sted in these pag«';S any product 
o f which you desire the name of the mak er, write or 
wi re Electri c Rai lway J ournal, and we will promptly 
furnish the in fo rmation. 

General E lectric Co. 
Jeandron , W. J. 
Le Carbone Co. 
Morgan Crucible Co. 
Speer Carbon Co. 
Stackpole Carbon Co. 
Western E lec. Co. 
Westinghouse E lec. & M. Co. 

Bumpers , Ca r Seat. 
Elec. Service Supplies Co. 
Imperial Rubber Co. 
Massachusetts Chemical Co. 
Walpole Tire & Rubber Co. 

Buntin g. 
Boyle & Co., Inc., Joh n. 

Bushings , F ibre . 
Diamond State Fibrt: Co. 

Bushings, Graph ite and Wooden. 
Graphite Lubricat in g Co. 

Bushings, Rubbe r. 
Imperial Rubber Co. 

Buttons. (See Badges and 
Buttons.) 

Cables. (See W ires and Cables.) 

Carbon Brushes. (See Brushes, 
Carbon.) 

Car Equipment . ( For Fenders, 
Heate rs , Reg isters , Wheels, 
etc.-see those headings.) 

Car Trim m ings. (For Curtains, 
Reg isters , Doors, Seats, etc. 
- See those headings.) 

Cars, P assenger, F re ight , Ex-
press , etc. 

American Car Co. 
Brill Co., The J. G. 
Cambria Steel Co. 
Cincinnati Car Co. 
Jewett Car Co. 
Jones' Sons Co., J . M. 
K~hlman Car Co .. G. C. 
Ni les Car & Mfg. Co. 
United Electric Car Co. 
Wason Mfg. Co. 

Ca rs , s ·elf- P ro pelled. 
Electric Storage Battery Co. 
General E lectric Co. 

Castings, Com pos iti on of Cop ­
per. 

Anderson M. Co., A. & J. M. 

Castings, Gray Iron a nd Steel. 
Amer. Brake Shoe & Fdry. Co. 
American Gen'! Eng'g Co. 
Columbia M. W. & M. I. Co. 
Falk Co., The. 
Hadfield's, Ltd. 
Jones' Sons Co., J. M. 
Long Co., E. G. 
St. Louis Steel Foundry. 
Standard Steel Works Co. 
Union Spring & Mfg. Co. 

Castings, Mall eable and Braaa. 
Amer. Brake Shoe & F dry. Co. 
American Gen'! Eng 'g Co. 
Hadfield's, Ltd. 
Long Co., E. G. 

Catchers and Retri evers, Trol-
ley. 

Earll, C. I. 
Eclipse Railway Supply Co. 
Elec. Service Supplies Co. 
Long Co., E. G. 
Lord Mfg. Co. 
New Haven Trolley Supply Co. 
Ohio Brass Co. 
Trolley Supply Co. 
Wood Co., Chas. N. 

Chemists. 
Little, Arthur D., Inc. 

Circuit Breakers. 
Cutter Electrical & Mfg. Co. 
Genera l Electric Co. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 

Clamps and Connectors for 
Wires and .Cables. 

American Gen'! Eng'g Co. 
Anderson M. Co., A. & J. M. 
D ossert & Co. 
E lec'J E n grs. Equipment Co. 
Elec. Service Supplies Co. 
Far go Mfg. Co., Inc. 
Gen eral E lectric Co. 
Klein & Sons, Mathias. 
Ohio Brass Co. 
Standard Railway Supply Co. 
W est ern E lectric Co. 
Wes tinghouse Elec. & M. Co. 

Cleaners and Scrapers, Track. 
(See also Snow • Plows, 
Sweepers and Brooms.) 

Brill Co., The J . G. 
Cincinnati Car Co. 
Ohio Brass Co. 
Van D orn & Dutton Co. 
Western Electric Co. 

Cleats, Car Wiring. 
Genera l Electric Co. 

Clusters and Sockets. 
Genera l Electric Co. 

Coal and Ash Handling. (See 
Conveying and Hoisting Ma• 
chlnery.) 

Coasting Clocks. 
Railway Improvement Co. 

Coll Banding and Winding Ma• 
chines. 

Amerwa n Gen'! Eng'g Co. 
Columbia M. W . & M. I. Co. 
E lec tric Service Supplies Co. 
W estern E lectric Co. 

Coll Impregnation, 
Vacuum Im pr egnating Works. 

Co ll s , Ar mature &. Fleld. 
Clevela nd Armature Works. 
Columbia M. W . & M. I. Co. 
D & W Fuse Co. 
General E lectric Co. 
Mica Insulator Co. 
Western Electric Co. 
W estinghouse Elec. & M. Co. 

Co lls, Choke &. K icking. 
E lectri c Service Supplies Co. 
Gen eral E lectric Co. 
Westinghouse E lec. & M. Co. 

Coln Carri ers. 
E tter, Chas. F . 

Coln -Count ing Machines. 
International Register Co. 
Johnson Fare B ox Co. 

Commutator Slotters. 
Am erican General Eng'g Co. 
General E lectric Co. 
W estinghouse Elec. & M. Co. 
Wood Co. , Chas. N. 

Commutator Tru ing Devices. 
Am erican General Eng'g Co. 
Genera l Electric Co. 

Commutators or Parts. Electric Service Supplies Co. , 
National Tube Co. 
Reiter, G. C. 
Trolley Supply Co. 

Brooms, Track, Steel or Rattan . Ce iling, Car. 
Western Electric Co. P antasote co. 

Am erica n Genera l Eng'g Co. 
Cameron E lectrical Mfg. Co. 
Cleveland Armature Works. 
Columbia M. W . & M. I. Co. 
Genera l Electric Co. 

Western Electric Co. 

Benders, Rall. 
Niles - Bement-Pond Co. 
Watson-Stillman Co. 
Zelnicker Sup. Co., W. A. 

Zelnicker Sup. Co., W. A. 

Brushes, Carbon. 
Calebaugh Self - Lubricating 

Carbon Co. 
Dixon Crucible Co .• Jos. 

Checks, Employees'. 
American Ry. Supply Co. 

Ch eese Clot h. 
Boyle & Co., Inc., John. 

L ong Co., E. G. 
Mica Insulator Co. 
Wes tern Electric Co. 
W estinghouse Elec. & M. Co 
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t:/:/and. :ae11e 
'\;fWaruihes\i'.' ··.· 

The Highest Grade 
Portable lnatruments 
Ever Produced! 

Model 45 D. C. Portable Ammeters and Voltmeters 
'Designed to meet the 

demand for a medlum­
priced Ammeter and 
Voltmeter. They are 
guaranteed to be of sut­
ficlen t accuracy ( one 
per cent) for general 
testini: In electric power 
plants. or for outdoor 
work. 

They are shielded from 
the influence of external 
magnetic fields. the 
movement and magnetic 
system being enclosed 
in an iron case oerma­
nently mounted in a 
handsome wooden carry­
ing-box with hln11:ed 
cover. 

The scale bas a mir­
ror over which the knlte­
edge pointer travels. 
Readings can be made 
within 1/10 of a dlvi· 
slon at any part of the 
scale. 

In mechanical and 
electrica l workmanship the West on Model 45 Portable Ammeters a nd 
Voltmeters practically attain perfection, 

A f ull description will be found in Bulletin 501, which wlll be 
malled to ;you on request. 

Weston Electrical Instrument Co. 
21 Weston Ave., Newark, N. J. 

New York 
Oblca11:o 
Pblladelpbla 
Boston 

St. Louis 
Denver 
San Franclaco 
Detroit 

MORGANITE 
Brushes 

Prescribed-not merely sold. 

Cleveland 
Butralo 
Cincinnati 
Richmond 

Toronto 
Montreal 
Winnipeg 
Vancouver 

Berlln 
Paris 
London 
Petrograd 

MARK 
The Morgan Crucible Co., Ltd. 

120 Liberty St., New York 
Factory Brooklyn 

-the economical railway motor brush 
T here's a lways a limit to carbon brush 
econom y-Speer's G has reached that 
limit . 

Get a set for trial. 

Speer Carbon Co., St. Marys, Pa. 

33 16 
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READY-REFERENCE INDEX 
to products manufactured by advertisers in this issue of Electric Railway Journal 

Com pressors, Air. 
Curtis & Co. Mfg. Co. 
General Electric Co. 
Westinghouse Trac. B. Co. 

Cond ensers. 
General Electric Co. 
Westinghouse Machine Co. 

Conduits. 
Fibre Conduit Co. 
Johns-Manville Co., H. W. 
Standard Underground Cable 

Co. 
Wes tern Electric Co. 

Conduits, Flexible. 
Tubular Woven Fabric Co. 

Control ler Regulators. 
Electric Service Supplies Co. 

Controllers or Parts. 
American General Eng'g Co. 
Columbia M. W. & M. I. Co. 
E lectric Service Supplies Co. 
General E lectric Co. 
Johns-Manville Co., H. W. 
Kerschner Co., Inc., W. R. 
Westinghouse E lec. & M. Co. 

Controlling Systems. 
Gen eral E lectric Co. 
Westinghouse Elec. & M. Co. 

Converters, Rotary. 
General E lectric Co. 
West ern E lectric Co. 
Westinghouse E lec. & M. Co. 

Conveying and Hoisting Ma­
chinery. 

Green Engrg. Co. 
Hadfield's, Ltd. 

Cord, Bell, Trolley, Register, etc. 

Despatching Systems, 
Northey- Simmen S ig. Co. 
Simmen Automa tic Ry. Sig. 

Co. 
Western E lectric Co. 

Detective Se rv ice. 
Wisch Ser vice, P. Edward. 

Doo r Opera t ing Devices. 
E lectric Service Supplies Co. 

Doo rs an d Door F ixtures. 
Brill Co., The J. G. 
Edwards Co., Inc., T h e 0 . M. 
Electric Service Supplies Co. 
General Electric Co. 
Hale & Kilburn Co. 

Doors, Asbest os. 
Johns-Manville Co., H. W. 

Dooril, Folding Vesti bule. 
Electric Service Supplies Co. 

Doors, Steel Rolling. 
Kinnear Mfg. Co. 

Doors, Trap. 
Edwards Co., Inc., The 0. M. 

Draft, Rigging. (See Coupl ers.) 

Drills, Track. 
American Steel & Wire Co. 
Elec. Service Supplies Co. 
Long Co., E. G. 
Niles-Bement-Pond Co. 
Ohio Brass Co. 

Brill Co., The J . G. 
Electric Service Supplies Co. Dryers and Purifiers, 011. 
Imperial Rubber Co. Pu rifiers and Dryers, 
International Register Co. 

(See 
0 11. ) 

Long Co., E. G. Dryers, Sand. 
Roebling's Sons Co., John A. I Zelnicker Sup. Co., W. A. 
Samson Cordage Works. 

Cord Connectors & Couplers. 
E lectric Service Supplies Co. 
Samson Cordage Works. 
Wood Co., Chas. N. 

Cotton Duc k. 
Boyle & Co., Inc., John. 

Couple rs, Car. 
Brill Co , The J. G. 
Cincinna ti Car Co. 
Long Co., E. G. 
Ohio Brass Co. 
Westinghouse Trac. B. Co. 

Cran es. (See also Hoists.) 
N iles-Bement-Pond Co. 
Thew Automatic Shovel Co. 
Van Dorn & Dutton Co. 

Creosoting. (See Wo od P re-
servatl ves.) 

Cross Arms. (See Brac k ets.) 

Crossl ng Fou ndat lons. 
Interna tional Steel Tie Co. 

Engineers , Consulting, Co ntract-
Ing and Operating. 

Archbold-Brady Co. 
Arnold Co. 
Bemis, Anthony J. 
Burch, Edw. P. 
Byllesby & Co., H. M. 
Darlington, F. W. 
Ford, Bacon & Davis . 
Greims Corporation , H. E. 
Gulick-Henderson Co. 
Hovey, M. H. 
Hunt & Co., Robert W. 
Jackson, D. C. & Wm. B. 
Little, Arthur D., Inc. 
Neiler, Rich & Co. 
Richey, A. s. 
Roosevelt & Thompson. 
Sanderson & Porter. 
Sargent & Lundy. 
Scofield Engineering Co. 
Stone & Webster Eng. Corp. 
White & Co., J. G. 
Wood mansee & Davidson, Inc. 

E ngines, Gas and 011. 
Westinghouse Machine Co. 

Crossing S ignals. 
Crossing.) 

(See S igna ls, I En gines , Stea m. 
Westinghouse Machine Co. 

Cross ings, Trac!<, See Trac'< 
S pecial Work.) 

Culverts. 
Canton Culvert & Silo Co. 

Curtains and Curtain Fixtures. 
Brill Co., The J. G. 
Du Pont Fabrikoid Co. 
Edwards Co .. Inc., The 0. M. 
Electric Service Supplies Co. 
Hartshorn Company, Stewart. 
Pantasote Co. 
Railway Supply & Curtain Co. 

Cushions, Field Coll, 
Massachusetts Chemical Co. 
Walpole Tire & Rubber Co. 

Cutting Apparatus, Oxy-Acety. 
lene. 

Oxweld Acetylene Co. 
P rest-0-Lite Co .. Inc., The. 
S earchlight Co .. The. 

Fa re Boxes 
American General Eng'g Co. 
Brill Co., The J. G. 
Cleveland Fare Box Co. 
International Register Co. 
Johnson Fare Box Co. 

Fences and Fence Posts. 
American Steel & Wire Co. 

Fenc ing Wire. 
American Steel & Wire Co. 

Fenders an d W heel G uards. 
B r ill Co., T h e J . G. 
Cincinnati Car Co. 
Clevelan d Far e Box Co. 
Consolidated Car Fender Co. 
Eclipse Railway Supply Co. 
Electric Service Supplies Co. 
Parmenter F. & W . G. Co. 
Star Brass W orks. 
Western Electr ic Co. 

Derailing Devices. 
Track Work.) (See a ls o F ibre . 

Cleveland Frog & Cross . Co. 
U. S. Metal & Mfg. Co. 

Diamond S tate Fibre Co. 
Westinghous e E lec. & M. Co. 

Fibre Tubing. 
D iamon d Sta te Fibre Co. 
Fibre Conduit Co. 

, Johns-Man v ille Co., H. W. 
Westinghou se E lec. & M. Co. 

Fiel d Coils. (See Colls.) 

F Ii te rs , Water 
Scaife & Sons Co., Wm. B. 

F l re Ext Ing ulshl ng Apparatus. 
Imperial Rubber Co. 
Johns-Manville Co. , H. W. 
Pyrene Mfg. Co. 

F ireproofing Materials. 
Johns-Manv ille Co., H . W . 

Flooring Composition. 
Ame r. Mason Safe t y T r ead Co. 
Johns-Manville Co. , H. W . 
Western E lectric Co. 

Forgin gs. 
Standard Steel Wor ks Co. 

Frogs, Trac k. (See Track Work.) 

Furnaces. (See Stokers.) 

Furniture, Metal Office. 
Edwards Co., I n c., The 0 . M. 

Fuses and Fu se Boxes. 
American General E ng'g Co. 
Chicago Fuse Mfg. Co. 
Columbia M. W. & M. I. Co. 
D & W Fuse Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
\Vestern Electric Co. 
Westinghouse Elec. & M. Co. 

Fuses, Refillab le. 
Columbia M. W. & M. I. Co. 
Johns-Manville Co., H. W. 

Gaskets. 
Diamond State Fibre Co. 
Imperial Rubber Co. 
Johns-Manville Co., H. W 
Power Specialty Co. 

Gas Producers. 
Westinghouse Machin e Co. 

Gates , Car. 
Brlll Co., The J. G. 
Cincinnati Car Co. 
Jewett Car Co. 

Gauges, OIi a nd Water. 
Ohio Brass Co. 

Gear Blanks. 
Diamond State Fibr e Co. 
Standard Steel Works Co. 

Gear Cas es. 
Columbia M. W. & M. I. Co. 
E lectric Service Supplies Co. 
Kerschner Co., I n c. , W. R. 
Thayer & Co., Inc. 
Wes tinghouse E lec. & M. Co. 

. Gears a nd P in ions. 
American Gen'l E ng'g Co. 
Columbia M. W. & M. I. Co. 
Diamond Stat e Fibre Co. 
Elec. Service Supplies Co. 
General Electri c Co. 
Hadfleld's, Ltd. 
Kerschner Co., Inc., W . R. 
Long Co., E. G. 
Nuttall Co., R. D . 
Van Dor n & Dutton Co. 

Genera t o rs , A lternating Current. 
General E lectric So. 
Western E lectric Co. 
Westingh ous e Elec. & M. Co. 

Ge nerators, Direct Current. 
Dick, Kerr & Co. 
General Electric Co. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 

Gongs . (See Bells and Gongs.) 

Gong s , Rotarv Foot. 
Reiter, G. C. 

Graphite. 
Dixon Crucible Co., Joseph. 
Morgan Crucible Co. 

Greases. (See Lubricants.) 

Grinders and Grinding Wheels. 
Goldschmidt-Thermit Co. 
Hadfield's, Ltd. 
Railway Track-work Co. 
U. S. Metal & Mfg. Co. 
Western Electric Co. 

Grinders, Portable, Electric. 
Goldschmidt-Thermit Co. 
Railwa y Track-work Co. 
U. S. Metal & Mfg. Co. 
Western E lec. Co. 

Guards, Trolley. 
Electric Service Supplies Co. 
Ohio Brass Co. 

Harps, Trolley. 
American Gen'! Eng' g Co. 
Anderson M. Co., A. & J. M. 
Bayonet Trolley Harp Co. 
Elec. Service Supplies Co. : 
More-Jones Brass & Metal Co. 
Nuttall Co., R. D. 
Star Brass Works. 
Universa l Trolley Wheel Co. 
Western Electric Co. 

Headlights. 
Electric Service Supplies Co. 
General Electric Co. 
Jones' Sons Co., J. M. 
Long Co., E. G. 
Ohio Brass Co. 
Trolley Supply Co. 
Westinghouse Elec. & M. c9-

Head II n Ing. 
P antasote Co. 

Heaters, Car (Electric). 
Johns-Manville Co., H. W. 

Heaters, Car, Hot Air. 
Cooper H eater Co. 
Smith Heater Co., Peter. 

Heaters, Car, Hot Water. 
Cooper Heater Co. 
Smith H eater Co., Peter. 

Heaters, Car, Stove. 
E lectric Service Supplies Co. 

Hoists and Lifts. 
Curtis & Co. Mfg. Co. 
Duff Mfg, Co. 
Ford Cha in Block & Mfg. Co. 
N iles-Bem ent-Pond Co. 
Van Dorn & Dutton Co. 
Yale & T owne M fg. Co. 

Hose Bridges. 
Ohio Brass Co. 

Hose, Pneumatic & Fire. 
Imperial Rubber Co. 
Johns-Manville Co., H. W. 
Nichols-Lintern Co. 

Hydraulic Machinery. 
Niles-Bement-Pond Co. 
Watson-Stillman Co. 

Hydrogrounds. 
Brach Supply Co., L. S. 

I mpregnatlng Apparatus. (See 
Vacuum Drying Apparatus.) 

Inspection. 
Electrical T esting Lab's., Inc. 
Hunt & Co., Robt. W. 

Instruments, Measuring, Testing 
and Recording. 

General Electric Co. 
Johns-Manville Co., H. W. 
Sangamo Electric Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 
Weston Elec'l Instrument Co. 

Insulating Cloth, Paper and 
Tape. 

Anchor Webbing Co. 
Diamond State Fibre Co. 
General Electric Co. 
Hope Webbing Co. 
Imperial Rubber Co. 
Johns-Manville Co., H. W. 
Massachusetts Chemical Co. 
Mica Insulator Co. 
Okonite Co., The. 
Standard Paint Co. 
Walpole Tire & Rubber Co. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 



JULY 3, 1915] ELECTRIC RAILWAY JOURNAL 91 

See That Winding? 
. Well, it's about the most rugged combination of insula­

tion and wire ever created for standing up against motor 
tempera ture couditions. It's 

Delta bes ton 
Magnet Wire 

Just a word will do about th e wire itse lf. It's a pu re 
lake copper, drawn accurate ly to gauge. 

But it's the insulation we want to call your attention 
to. It's made of pure asbestos and a high temperature 
fille r. The asbestos meets the demands of all over-load 
temperatures. The fi ller is a special impregnating com­g~~~-4, which gives it the electrical insulat ing "back-

Your motor can't burn out with Deltabeston. Up-hill 
or sudden starts don't make any difference. 

Suppose you get the facts-today. It definitely means 
dollars and cents to you. 

D & W FUSE CO. 
Providence, R. I. 

For Electric Railway and Lighting Use 

Economy and Elliciency Combined 
IMPERIAL RUBBER CO., 253 Broadway, New York, u. s. A. 

Samson Bell and Register Cord 
Solid braided cotton, extra quality. All sizes and colors. 
More durable, more economical and better looking than 
,eather or rawhide. Send for samples and foll information. 
SAMSON CORDAGE WORKS BOSTON MASS. 

THE P. EDW. WISCH SERVICE 

I 

Suite 1710 DETECTIVES Suite 715 
Park Row Bldg., New York Board of Trade Bldg., Boston 

Scofield Engineering Co Consulting Engineers 
• PHILADELPHIA, PA. 

POWER STATIONS GAS WORKS 
HYDRAULIC DEVELOPMENTS ELECTRIC R A ILWAYS 

Frederick Sargent A. D. Lundy 
,vm. 8. Monroe James Lyman 

SARGENT ®. LUNDY, Engineers 
Railway Exchange Bldg. Chicago, Ill. 

M. H. HOVEY, Consulting Signal Engineer 
. . 446 Washington ~ ldg._ MADISON, WISC. 

I nvest1gattons, Plans, Spec1ficat10ns, E stimates and Valuations. 

Overloads are Sure to Come but 
Some Burnouts can be Prevented 

by the Use of 

ARMALAC 
Overloads are sure to come to your car 
motors-and to your power station genera­
tors and ro taries, too. Doubtless you have 
had some expensive burnouts in the past. 
Why not take a tip from the experience 
of many other big central stations and 
treat all your armatures, large and small, 
with Arnzalac. A thorough armalacking, 
properly done, will make a big difference 
in a year's upkeep costs. Write for data 
and learn why. 

Wafpofe ,.ire & 1ut1,f,er th. 
Massachusetts Chemical Co.' s Products 

·walpole, Mass. 

Pioneers in Insulation Engineering 
71683 

The Coal & Iron National Bank 
of the City of New York 

Capital, Surplus & Profits $1,635,000 

Resources Nearly $10,000,000. 

Offers to dealers every facility of a New York 
Clearing, House Bank. 

See tha Crank of the 

CREAGHEAD DESTINATION SIGN 
By means of it , conductor or motorman 
can change sign without leaving platform. 
All that has to be <l on e is to turn the 
crank. Better investigate. 

CREAGHEAD ENGINEERING CO., CINCINNATI, O. 

CULICK•HENDERSON CO. 
ln•pectlon Rallway Equipment & Materlals 

PITTSBURCH CHICACO NEW YORK 

NEILER, RICH & co., INC. 
Successors to 

PIERCE, RICHARDSON & NEILER, (Inc.) Engineers 
Manhattan Buildin!!, C IIICAGO. ILL. 
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RE ADY-REFERENCE INDEX 
to products manufactured by advertisers in this issue of Electrjc Railway Journal 

Insulati ons. (See also Paints.) 
Anderson M. Co., A. & J. M. 
D iamond State Fibre Co. 
Electric Service Supplies Co. 
General Electric Co. 
Imperial Rubber Co. 
Johns-Manville Co., H. W. 
Massachusetts Chemical Co. 
Okonite Co., The. 
Standard Varnish Works. 
Sterling Varnish Co. 
Walpole Tire & Rubber Co. 
Western E lectric Co. 
Westinghouse Elec. & M. Co. 

Insulators , Including 3d-Rall. 
(See Line Material .} 

Anderson M. Co., A. & J. M. 
Creaghead Engineering Co. 
Drew E lec. & Mfg. Co. 
Electric Ry. Equipment Co. 
Electric S ervice Supplies Co. 
General E lectric Co. 
Hemingray Glass Co. 
Johns-Manvi lle Co., H. W. 

A rchbold-Brady Co. 
Creag head Engineering Co. 
Diamond State Fibre Co . 
D ick , Kerr & Co. 
Dossert & Co. 
Drew E lec. & Mfg. Co. 
E lec'l Engrs. Equipment Co. 
E lectric Ry. Equipment Co. 
E le ctric Service Suppli es Co. 
Fargo Mfg. Co., Inc. 
Gener a l E lectric Co. 
Johns-Manville Co., H. W. 
Macallen Co. 
Ohio Brass Co. 
Western Elec. Co. 
vVestinghouse Elec. & M. Co. 

Lockers , Metal . 
Edwa rds Co .. Inc., The 0. M. 

Locks. 
Yale & Towne Mfg. Co. 

Locomotives, Electric. 

Macallen Co.. The. I 
Ohio Brass Co. 
Pittsburgh High Voltage Insu­

lator Co. 

Baldwin Locomotivfl Works. 
Brill Co., The J. G. 
General Electric Co. 
.Tones' Sons Co., J. M. 
"'' estinghouse Elec. & M. Co. 

Western Electric Co. 
Westinghouse Elec. & M. Co. 

I nven t lons Developed and Per­
fected. 

I 
Lubricants, 011 & Grease. 

Borne, Scrymser Co. 
D earborn Chemica.l Co. 
Dix on Crucible Co., Jos. 

Jack Boxes. (See also Tele­

Galena -Signal Oil Co. 
Universal Lubricating Co. 
Whitmore Mfg. Co. 

Peters & Co., G. D. 

1 phone Apparatus an d Parts.} Lubricating Eng ineers. 
Electric Service Supplies Co. Galena Signal Oil Co. 
Western Electric Co. Whitmore l\Ifg. Co. 

Jacks. (See also Cranes, Hoists Lumber, (See Poles , Ties, etc.} 
and Lifts .} 

American Gen'l Eng'g Co. 

1 

Mac_h lne Tools. 
Brill Co., The J. G. N1les-Bem~nt-Pond Co. 
Buckeye Jack Mfg. Co. Watson-St illman Co. 
Columbia M. Wks. & M. I. Co. 
Duff Manufacturing Co. 
\Va tson-Stillman Co. 

Joints, Rall . 
F a lk Co. 
Hadfield's, Ltd. 
R a il Joint Co. 
Track Specialties Co . 
Z elnicke r Supply Co. , W. A. 

Journal Boxes. 
Brill Co., The J . G. 
Long Co.,.._ E. G. 
Rail way nolle r Bearing Co. 

Junction Boxes. 
Standard Underground Cable 

Co. 

Laboratory. 
Little, Arthur D., Inc . 

Lamp Guards and Fixtures. 
Anderson l\L Co., A. & J. M. 
Electric Service Supplies Co. 
General E lectric Co. 
Johns-M a nville Co. , H. \\r. 
W estinghouse Elec. & Mfg. Co. 

Lamps , Acetylene. 
Prest- 0 -Lite C o .• Inc., The 

Lamps, Arc a nd Incandescent. 
(See also Headlights.} 

Anderson M. Co .. A. & J. M. 
G e neral Electric Co. 
W estern Electric Co. 
\Vestinghouse Elec. & M. Co. 

Lamps , Sign al and Marker. 
Nichols-Lintern Co. 
Ohio Brass Co. 

Lathes , Car Wheel. 
Niles- B ement-Pond Co. 

Lifts , Electric & Pneumatic. 
Yale & Towne Mfg. Co. 

Lifters, Car Step . 
Consolidated Car Fender Co. 

Lightning Protection. 
A nderson l\I. Co., A . & J. M. 
Brach Supply Co.. L. S . 
Electric Service Supplies Co. 
General E lectric Co. 
Lord l\lfg. Co. 
Ohio Brass Co. 
\\'estern Electric Co. 
\\'estinghouse E lec. & l\L Co. 

Line Mate ri a l. (See al s o Brack­
ets, Insulators, Wires, etc. } 

American Gen'l Eng'g Co. 
Anderson M. Co. , A. & J. M. 

Mats. 
Imperial Rubber Co. 
Johns-Manville Co., H. 
Massachusetts Chemical 
W a lpole Tire & Rubber 

W. 
Co. 
Co 

Meters. (See Instruments.} 

Meters , Car , Watt-hour. 
Sa nga mo Electric Co. 

I 
Mica . 

L ong Co., E . G. 
M a ca llen Co. 
Mica Insulator Co. 

Mirrors for Motormen. 
Drew Elec. & Mfg. Co. 

Mixers, Concrete. 
K oehring Machi ne Co. 

Mixers, P aving. 
K oehring l\I achine Co . 

Motor Lead s . 
Dossert & Co. 

Motormen's Seats. 
Elec. Service Supplies Co. 
Wood Co., Chas. N. 

Motors, Elect ric. 
Dick. Kerr & Co. 
General Electric Co. 
National Brake & Elec. Co. 
\\Testern Electric Co. 
W estinghouse Elec. & M. Cu. 

Nuts and Bolts. 
Barbour-Stockwell Co. 
Long Co., E. G. 
U . S. Metal & Mfg. Co. 

Olis. ( See Lubricants.} . l 
Oxy-Acetylene. ( See Cutting 

Apparatus, Oxy-Acety tene.} 

Ozonators. 
General Electric Co. 
\Vestinghouse Elec. & Mfg. Co. 

Pack in g. 
Diamond State Fibre Co. 
Electric Service Supplies Co. 
Imperial Rubber Co. 
Joh-ns-Manville Co. , H. W. 
Post & Co., E. L. 
Power Specialty Co. 

Padlocks. 
Edwards Co., Inc., The 0. M. I 

Paints and Varnishes. (l nsulat- 1 
ing.} 

General Electric Co. 
Imperial Rubber Co. 

J ohns-Manville Co., H. W. 
L ong Co., E. G. 
Massachusetts C hemical Co. 
Mica Insulator Co. 
Standard Paint Co. 
Standard Varnish Works. 
Sterling Varnish Co. 
Walpole Tire & Rubber Co. 

Paints and Varnishes. (Pre-
servative.} 

Dixon Crucible Co., Jos. 
Johns-Manv ille Co., H. W. 
L ong Co., E. G. 
Massachusetts Chemical Co. 
S t a ndard Paint Co. 
Sterling Varnish Co. 
W a lpole Tire & Rubber Co. 

Pa ints and Varni shes for Wood­
work . 

M a ssachusetts Chemical Co. 
\Va lpole Tire & Rubber Co. 

P a v i n g B r i c k s ; Fi ll e r and 
Stretcher. 

Nelsonville Brick Co. 

Paving Material. 
. Am. Brake Shoe & Fdy. Co. 

Barrett Mfg. Co. 
International Creo. & Con. Co. 
Nelsonville Brick Co. 
U . S. Metal & Mfg. Co. 

Paving Pitch. 
Barrett Mfg. Co. 

Pi ckups, Trolley Wire. 
E lectr ic Service Supplies Co. 
Ohio Brass Co. 

Pi nion Pullers. 
American General Eng. Co. 
Columbia Mach. Wks. & M. 

Co. 
General E lectric Co. 
Wood Co., Chas. N. 

Pin ions. (See Gears.} 

Pins, Wood & Iron. 
E lec. Service Suppli es Co. 
National Tube Co. 
Ohio Brass Co. 

Pipe, 
N a tiona l Tube Co. 

P l pe Fittl ngs. 
N a tiona l Tube Co. 
P ow e r Specia lty Co. 
Standard S t eel Works Co. 
W atson- Stillman Co. 

'I 

Pla ners. ·(See Machine Toots.} 

Platforms, Extension Car. 
Edwards Co., Inc., The 0. M. 

Poles, Metal Street. 
B a t es Exp. Steel Truss Co. 
Diamond Steel Pole Co. 
E lectric R y . Equipment Co. 
National Tube Co. 

Poles, Ties , Posts, Piling and 
Lumber. 

Int erna tional Creo. & Con. Co. 
Lind sl ey Bros. Co. 
W est ern E lectric Co. 
Whi te M a rb le Lime Co. 

Poles and Ties , T reat ed . 
C - A -\Vood- P r eserver Co. 
Int erna t ional Creo. & Con. Co. 
Lindsley Bros. Co. 
W estern Electric Co. 

Po les , Trolley. 
Anderson M. Co., A. &: J. M. 
Bayonet Trolley Harp Co. 
Columbia M. W. & M. I. Co. 
Elec. S ervice Supplies Co. 
Long Co., E. G. 
National Tube Co. 
N uttall Co., R. D. 

Pole Sleeves. 
Drew Elec. & Mfg . Co. 

Pot heads. 
Okonite Co., The. 

Pressure Regulators. 
General Electric Co. 
Ohio Brass Co. 

Pum ps. 
"\Yatson-Stillman Co. 

Punches, Ticket. 
Am. H.ailway ::lupply Co. 
B onney-Vehslage Tool Co. 
International Register Co. 
New H aven Trolley Supply Co. 
Wood Co., Chas. N. 
Woodman Mfg. & Sup. Co., R. 

Punching Machinery. 
Watson-Stillman Co. 

Purifiers, Feed Water 
Scaife & Sons Co., Wm. B. 

Rail Grinders. (See Grinders.} 

Rall Welding. (See Brazing and 
Welding Processes.) 

Ralls, New. 
Cambria Steel Co. 

Rails, Relaying. 
Zelnicker l:>uµply Co., W. A. 

Rattan. 
Brill Co., The J. G. 
E lectric Service Supplies Co. 
Hale & Kilburn Co. 
Jewett Car Co. 

Registers and Fittings. 
Bonham Recorder Co. 
Brill Co., J. G. 
Cincinnati Car Co. 
E lectric Service Supplies Co. 
International Register Co. 
Long Co., E. G. 
New Haven Trolley Supply Co, 
Ohmer Fare Register Co. 
Rooke Auto. Register Co. 

Rel nforcement, Concrete. 
American Steel & Wire Co. 

Repair Shop Appliances, (See 
also Coll, Bandln_g and 
Winding Machinery.) 

American Gen'l Eng'g Co. 
Columbia M. W. & M. I. Co. 
Elec. Service Supplies Co. 

Repair Work. (See also Co-Ila.) 
Cleveland Armature Works. 
Columbia M. W. & M. I. Co. 
General Electric Co. 
Westinghouse Elec. & M. Co. 

Ri~ri~i{a CJ~· w. & M. I. Co. 
Elec. Service Supplies Co. 
U. S. Metal & Mfg. Co. 

Resistances, Wire and Tube. 
General Electric Co. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 

Retrievers, Trolley. (See Catch­
ers and Retrievers, Trolley) 

Rheostats. 
General Electric Co. 
Mica Insulator Co. 
Westinghouse Elec. & Mfg. Co. 

Roofing, Building. 
Johns-Manville Co., H . W. 
Standard Paint Co. 

Roofing, Car. 
Boyle & Co., Inc., John. 
Johns-Manville Co., H. W. 
Pantasote Co. 

Rubber Specialties. 
Imperial Rubber Co. 
Massac husetts Chemical Co. 
Walpole Tire & Rubber Co. 

Rubbing Cloth. 
Boyle & Co., Inc., John. 

Sand Blasts. 
Curtis & Co., Mfg. Co. 

Sanders Track. 
Brill Co., The J. G. 
Cleveland Fare Box Co. 
Electric Service Supplies Co. 
Jewett Car Co. 
Jones' Sons Co., J. M. 
Nichols-Lintern Co. 
Ohio Brass Co. 

Sash Fixtures, Car. 
Brill Co., The J. G. 
Edwards Co., Inc., The 0. M. 

Sash, Metal, Car Window. 
Edwards Co., Inc., The 0. M. 
Hale & Kilburn Co. 

Scrapers, Track. (See Cleaner• 
and Scrapers, Track.} 
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Upper illustra­
tion s hows a n­
other section of 
sa m e roa d a f­
t er the flood. 

L eve e Roa d a t ,1 
l\fiddletown, 0. 
Brick pavement 

-~. :av filled with Bar-
re t t ' s Paving 
Pitch in 1892. 

An Extraordinary Test 
Twenty-three years ago this road at 
Middletown, 0., was paved w ith brick 
and filled with Barrett's Paving P itch. 

Recently a section of the road was 
damaged by flood and this gave an op­
portunity to observe carefully the con­
dition of the Paving Pitch. 

It still clung tightly to the bricks that 
were washed away. Samples of it were 
taken and found to be in exactly as 
good condition chemically as when 
new. In fact, if it were practicable to 
scrape or melt it off the bricks it could 
be used over again today in a new 

Booklets free on request . 

pavement and would undoubtedly 
give perfect satisfaction for another 
twenty-three years. 

Pitch is wonderful in its absolute im­
munity to the action of water. It ranks 
with gold and copper in its resist ing 
power against the elem en ts. 

Service considered, it is the least ex­
pensive filler known and the easiest to 
apply. It maintains a perfect seal 
against the intrusion of water and 
frost. It eliminates the ancient ex­
pansion problem, for it makes every 
joint an expansion joint. 

Address our nearest office. 

BARRETT MANUFACTURING COMPANY ~?-,,.0 ~ r. 
N ew York Chicago Philadelphia Boston St. Louis Cleveland Cincinnati r. 

Pittsburgh Detroit Birmingham Kansas City Mini1eapolis Salt Lake City S eattle ..,_p-.?-+-
THE PATERSO N MFG. Co., Limited; i\lontreal Toronto Win nipeg Vancouver St. Jchn, N . B. Halifax, N. S . Sydney, N. S. 
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READY-REFERENCE INDEX 
to products manufactured by advertisers in this issue of Electric Railway Journal 

Seating Materials. (See also 
Rattan.) 

Du Pont Fabrikoid Co. 
Pantasote Co. 

Seats, Car. 
Brill Co., The J. G. 
Hale & Kilburn Co. 
Jewett Car Co. 
Peters & Co., G. D. 

Second-hand Eq uipm ent. 
(See pages 86-87.) 

Shade Rollers. 
Hartshorn Co., Stewart. 
Edwards Co., Inc., The 0. M. 

Shades, Vestibule. 
Brill Co., The J. G. 
E lec tric Service Supplies Co. 

Shovels, Power. 
Thew Auto Shovel Co. 

Signal Systems , Block. 
Electric Servi ce Supplies Co. 
Federal Signal Co. 
Nachod Signal Co., Inc. 
Northey-Simmen Sig. Co. 
Simmen Automatic Railway 

Signal Co. 
· U. S. Electric Signal Co. 
Union Switch & Signal Co. 
Western Electric Co. 
Wood Co., Cha s. N. 

Slf.?~~sols~t'in~e~~kg~. 

Signals, Highway Crossing. 
Brach S upply Co., L . S. 
Cook R a ilwa y Signal Co. 
Elec. Service Supplies Co. 
Nachod Signa l Co., Inc. 
Ohio Signa l Co. 
U. S . Electric Signal Co. 

SIC~f{i~~fa \~~ J/a&\i_L I. Co. 
Creagh ead Engineering Co. 
E lec. Service Supplies Co. 
W est ern Electric Co. 

Skids, Car. 
L ord Mfg. Co. 

Slack Adjusters. 
(See Brake Adjusters.) 

Sleet Wheels a nd Cutters. 
America n Ge neral Eng'g Co. 
Anderson Mfg. Co., A. & J . M. 
Bayonet 'l'rolley Harp Co. 
Bonney- Vehslage Tool Co. 
Drew Elec. & Mfg. Co. 
Nutta ll Co., R. D. 

Snow-Plows, Sweepers and 
Brooms. 

Bri ll Co. , The J. G. 
Columbia M. W. & M. I. Co. 
Consolida t ed Ca r Fender Co. 

Solder and Solde r Flux. 
Westinghouse Elec. & Mfg. Co. 

Soldering and Brazing Appara-
tus. (See Welding Proc. 
and App.) 

Niles Ca r & Mfg. Co. 
Sta nda rd Steel Works Co. 
Taylor E lec. Truck Co. 
Union Spring & Mfg. Co. 

Sprinklers, Track & Road. 
Brill Co., Th0 J . G. 

Steps, Car. 
Universal Safety Tread Co. 

Stokers, Mechanical. 
Babcock & W ilcox Co. 
Green E ng. Co. 
Murphy Iron Works. 
Westinghouse Machine Co. 

Storage Batteries. (See Bat-
teries, Storage. ) 

Straps, Car, Sanitary. 
Railway Improvement Co. 

Structural Iron. (See Bridges.) 

Superheaters. 
Babcock & Wilcox Co. 
Power Specialty Co. 

Sweepers , Snow. (See Snow 
Plows , Sweepers &. Brooms.) 

Switchboard Mats. 
Imperia l Rubber Co. 
Ma ssachusetts Chemical Co. 
W a lpole Tire & Rubber Co. 
Weste rn E lectric Co. 

Switch Stands. 
Kilby Frog & Switch Co. 
R a m a po Iron Works. 

Switches Automatic. 
U. S. Electric Signal Co. 
West ern Electric Co. 

Switches, Track. (See Track, 
Speci al Work. ) 

Switches & Switchboards. 
Anderson M. Co., A. & J. M. 
C utter Electrical & Mfg. Co. 
E lec'l Engrs. E quipment Co. 
E lec tric Service Supplies Co. 
Genera l E lec tric Co. 
N ichols-Lintern Co. 
W es te rn E lectric Co. 
West:nghous e E. & M. Co. 

Tapes and Cloths. (See I nsulat­
lng Cloths, Paper and Tape.) 

Telephones and Parts. 
E lectric Service Supplies Co. 
vVes tern Electric Co. 

T erminals, Cable. 
Sta ndard Underground Cable 

Co. 

Testing, Commercial & Electri ­
cal. 

E lect rica l Testing Laborato­
ries, I n c. 

Hunt & Co., Robert W, 

Johns-Ma nville Co., H. W. struments, Elect rical Meas-
Speed Indicators. I Testing Instruments. (See In-

W oodma n l\Ifg. & Sup. Co., R. urlng, Testing, etc.) 

Spikes. 
American Steel & Wire Co. 

Splicing Compounds. 
America n Gen'l Eng'g Co. 
Imperia l Rubber Co. 
J ohns-ll1anville Co., H. W . 
Massa chusetts Chemical Co. 
W a lpole Tire & Rubber Co. 
Westinghouse Elec. & Mfg. Co. 

Splicing Sleeves. (See Clamps 
and Connectors.) 

Springs, 
A m e rica n Steel & Wire Co. 

S prlngs1 Car & Truck. 
A m erican Steel & Wire Co. 
Brill Co., The J. G. 
Jones ' Sons Co. , J. M. 
L ong Co., E. G. 

Tickets and Transfers. 
American Ry. Supply Co. 

Ties and Tie Rods, Stee l. 
Barbour- Stockwell Co. 
International Steel Tie Co. 

Tie Plates. 
Cambria Steel Co. 

Ties, Wood Cross. (See Poles, 
T ies, Posts, Etc, ) 

Tools, Track & M Iscellaneous. 
American Gen'l Eng'g Co. 

I 

American Steel & Wire Co. 
Columbia M. Wks. & M. I. Co. 
E lectric Service Supplies Co. 
Johns-Manville Co., H. W. 
Klein & Sons, Mathias. 
Railway Track-work Co. 

Torches, Acetylene. 
ting Apparatus.) 

(See Cut- I Water Softening & Purifying 
Systems. 

Towers & Transmission Struc­
tures. 

Archbold-Brady Co. 
Westinghouse Elec. & Mfg. Co. 

Tower Wagons and Automobiles 
Mc Cardell & Co., J. R. 

Track, Special Work. 
American Frog & Switch Co. 
Barbour-Stockwell Co. 
Cleveland Frog & Cross. Co. 
Columbia M. W. & M. I. Co. 
Falk Co. 
Hadfield's, Ltd. 
Kilby Frog & Switch Co. 
New York Sw. & Cross. Co. 
Ramapo Iron Works. 
St. Louis Steel Fdy. 

Transfer Issuing Machines 
Ohmer Fare Register Co. 

Transfers. (See Tickets.) 

Transfer Tables. 
Archbold-Brady Co. 

Transformers. 
General E lectric Co. 
W estern Elec. Co. 
Westinghouse E. & M. Co. 

T rap Doors. 
Edwards Co., Inc ., The 0. M. 

Treads, Safety, Stairs Car Step. 
American Maso n S. T. Co. 
Imperia l Rubber Co. 
U ni ve rsal Safety Tread Co. 

Trolley Bases. 
An der son M. Co., A. & J. M. 
Elec. Service Supplies Co. 
Gen eral E lectric Co. 
L ord Mfg. Co. 
Nutta ll Co., R. D. 
Ohio Brass Co. 
Trolley Supply Co. 

Tro lleys & Trolley Systems. 
Curtis & Co. Mfg. Co. 

Tro lley Wheels. (See Wheels, 
Trolley.) 

T rucks, Car. 
B a ldwi n Locomotive Works. 
Brill Co., The J. G. 
Ci n cinna ti Car Co. 
Long Cci., E. G. 
Niles Ca r & Mfg. Co. 
Taylor Elec. Truck Co. 

T ubing, Steel. 
National Tube Co. 

Tu rbines, Steam. 
Gen eral E lectric Co. 
Western Electric Co. 
Westinghouse Mach ine Co. 

Val ves. 
Edwards Co., Inc., The O. M. 
N a tional Tuhe Co. 
Oh io B rass Co. 

Van adium Steel. 
A merican Va nadium Co. 

Varn ishes. (See P ain ts , etc.) 

Ventilators, Car. 
Brill Co., The J . G. 
Cincinnati Car Co. 
Globe Venti lator Co. 
Ni chols-Lintern Co. 

Vestibule s , Portable. 
Brill Co., The J. G. 

Volt age Reg ulators. 
Thomas S. Watson Co. 

Voltmeters. (See Instruments.) 

Washers. 
Dia mond State Fibre Co. 
Graphite Lubricating Co. 

Scaife & Sons Co., Wm. B. 

Weed Killer. 
Atlas Preservative Co. of 

America, Inc. 
Commercial Chemical Co. 

Welding, Car Wheels, Truck 
Frames, Ralls, etc, (See 
Brazing and Welding Proc­
esses.) 

Welding Processes and Appara-
tus. 

Electric Railway Improv. Co. 
Falk Co.. The. 
Goldschmidt-Thermlt Co. 
Oxweld Acetylene Co. 
Prest-0-Lite Co., Inc., The. 
Searchlight Co., The. 
Westinghouse Elec, & M. Co. 

Wheel Gauges. (See Hydraul­
agraphs.) 

Wheel Grinders. 
Wheel Truing Brake S. Co. 

Wheel Guards. (See Fenders & 
Wheel Guards.) 

Wheel Presses. (See Machine 
Tools.) 

Wheels, Car, Cast Iron. 
Ass'n of Mfrs. of Chilled Car 

Wheels. 
Hadfield's, Ltd. 
Long Co., E. G. 

Wheels, Car, Steel and Steel 
Tired. 

Hadfield's, Ltd. 
Standard Steel Works Co. 

Wheels, Trolley. 
American Gen'! Eng'g Co. 
Anderson M. Co., A. & J. 
Bayonet Trolley Harp Co. 
Columbia M. W. & M. I. Co. 
Elec. Service Supplies Co. 
General Electric Co. 
Graphite Lubricating Co. 
Johns-Manville Co., H. W. 
Long Co., E. G. 
More-Jones Brass & M. Co. 
New Haven Trolley Supply Co. 
Nuttall Co., R. D. 
Star Brass W orks. 
Universal Trolley Wheel Co. 

Whistles, Air. 
General Electric Co. 
Ohio Brass Co. 

Winding Machines. (See Coll, 
Banding and Winding Ma­
chines.) 

Wire Rope. 
American Steel & Wire Co. 

Wires and Cables. 
Aluminum Co. of America. 
American Electrical Works. 
American Steel & W ire Co. 
Bridgeport Brass Co. 
D & W Fuse Co. 
General Electric Co. 
Okonite Co., The. 
Roebling's Sons Co., John A. 
Standard Underground Cable 

Co. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 

Wood Preservatives. 
Barrett Mfg. Co. 
C-A-Wood-Preserver Co. 
International Creo. & Con. Co. 
Lindsley Bros. Co. 
Northeastern Co., The. 
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Niles Car & Mfg. Co. 
NILES, OHIO 

This is a " single end '' interurban car with ex­
ceptionally light and strong steel underframe, 
steel and Flexolith floor, steel plate side girders 
below windows, but with oak posts bolted be­
tween angles riveted to the side girders. 

Passenger doors and steps are at right side of 
rear vestibule only. Opposite side of vestibule 
is fitted with a seat. 

Front vestibule has a folding door on left side 
for receiving a limited amount of baggage and 
folding sashes for motorman on right side. 

Heater is enclosed in a cabinet next to the 
toilet room. 

If interested, let us tell you more about this 
car. 

Sure-Built Cars 
There is no guesswork to a "Jones­

built" electric railway car. 

The workmanship, practice and material 
are those which have been found best by 
experience. 

-The experience of seventy-six years. 

The founder of our company began to 
build cars with a single business principle­
to build only cars which represented good 
value at a prudent purchase price. 

"JONES-BUILT" CARS 
are just the same today as they were in 
the olden days. They're all quality. Good 
materials. Good workmanship. Conve­
nience. Durability. Smooth running. Min­
imum maintenance. 

We invite inquiries. 

J. M. Jones' Sons Company 
Builders of Cars for Electric Railways Exclusively 
Established 1839 Incorporated 1911 

Watervliet, N. Y. 
191 

THE 
CINCINNATI 

CAR 
COMPANY 

WORKS: 

WINTON PLACE 
CINCINNATI, OHIO 

E.G.Long Cmn.varnJ 
EDWARD H. MAYS, President 

Offices, 50 Church Street, New York 

@PRINGS 

t:2)/?'ASTINGS 

~rORGINGS 

Peckham Truck Parts 
Diamond Truck Parts 

Car and Truck Accessories 

ELECTRICAL REPRESENTATIVES 

Union Spring & Mfg. Co. 
Leaf and Coil Springs 

MCB Pressed Steel Journal Box Covers 

95 
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ALPHABETICAL INDEX TO ADVERTISEMENTS 
NOTICE TO ADVERTISERS 

Prlntlnc beclns on Tue.day ot e&eb week. I to Wednesday noon can appear In the INue ot that week, Mt IMI 
Chanse11 of copy received up to 10 A. M. Monday will a11- proof■ can be shown. 

pear In the Issue of the follow ing week, but no proof■ c:an be ■ub- If proof■ before . prlntlnar are required, ehe.DSM of e9pJ' 
1111tted tor OK before publication. and copy tor new adnrttaementa mn■t be In our hands 10 da7• ID 

:New Advertl■ement■ (not cbangee of copy) recelnd ap adnnce of the date of pnblleation. 
(An asterisk • indicates advertisements appearing in the International Edition only,) 

A Page I Page 
A luminum Co. of Amer ica ...... 73 Eclipse Railway Supply Co ..... 84 
Amer. Brake Shoe & Fdry. Co ... 85 Edwards Co., Inc., The 0. M ... 63 
American Car Co ... ....... . .... 99 Electric Equipment Co ..•.•.... 86 
A merican E lect r ical Works .•... 53 Electric Railway Equipment Co .. 58 
American Frog & Switch Co .••. 76 Electric Railway Imp. Co ....... 13 
American General Eng'g Co. . • . 79 E lectric Railway Journal ... 3, 6, 22 
American Mason S. T. Co ..... 8 1 I Electric Service Supplies ·Co.... 9 
American R ailway Supply Co ... 83 Electric Storage Battery Co .... 84 
American Steel & Wire Co ..... 77 Electrical Engineers Equip Co ... 78 
American Van adium Co ........ 71 Elec'l Testing Laboratories, Inc. 50 
Anchor W ebbing Co ........... 80 Est erlin e Co., The . ..•......... 81 
A nderson Mfg. Co., A. & J. M .• 59 Etter, Chas. F ................. 82 
A rchbold-Brady Co. . . . . .. . . . . . . 7 5 
Archer & Baldwin .............. Si 
Arnold Co., The ............... SO 
Assn. of Mfrs. of Chill ed ·Car 

Wheels ......... .. .. . ....... 52 
Atlas Preservative Co. of Amer-

ica, Inc. . .................. 14 

B 

Babcock & Wilcox Co .......... 78 
Baldwin Locomotive Works, The. 85 
Barbour-S tockwell Co ........... 58 
Barr ett Mfg. Co ............ 74, 93 
Barstow & Co., Inc., \V. S ..... 87 

Bayonet Trolley Harp Co. . . . . . 83 

F 

Falk Co ..................... . 
Fargo Mfg. Co., Inc .......... . . 
Federal Signal Co ............ . 
Fibr e Condu it Co ............ . . 
Ford, Bacon & Davis ......... . 
Ford Chain B lock & Mfg. Co .. 
"For Sale" Ads ............ 86, 

59 
54 
75 
54 
so 
60 
87 

L 
Page 

Le Carbon e Co.. . . . . . . • . . . . • . . . 68 
Lindsley Bros. Co .............. 74 
Little, Arthur D., Inc ........ ,. 15 
Long Co., E. G ..... .........•. 95 
Lord Mfg. Co. . . . . . . . . . . . . . . • . 70 

M 

Page 
Sangamo Electric Co.. . . . . . . . . . 30 
Sargent & Lundy .............. 91 
Sauvage-Ward Brake Co., Inc .. 61 
Scaife & Sons Co., Wm. B.. . . . 78 
Si;ofield Engineering_ Co. . . . . . . . 91 
Searchlight Co., The. . . . . . . • • • . . 77 
Searchlight Section .......... 86, 87 
Second-Hand Equip ......... 86, 87 
Simmen Automatic Railway Sig-

n al Co ...•.•...•......... ; .. 18 
Smith Heater Co., Peter.. . . . • . 82 
Speer Carbon Co ............... 89 
Stackpole Carbon Co ..........• 89 

McCardell & Co., J. M ........ . 
Macall en Co., The ......•...... 

73 Standard Paint Corl The ...... 81 
55 Standard Railway ;::,upply Co ... 73 

MacGovern & Co., Inc ........ . 86 Standard Steel Works Co ....... 71 
Massachusetts Chemical Co .... . 
M ica Insulator Co ... ......... . 

91 Standard Underground Cable Co. 73 
80 Standard Varnish Works ....... '81 

More-Jones Brass & Metal Co .. 31 Star B rass Works ..... ........ 65 
Morgan Crucible Co .......... . 
Murphy Iron \Vorks .......... . 

89 Stephenson Co., John. . . . . . . . . . 99 
79 Sterling Varnish Co ........... 81 

Stone & Webster Eng'g Corp ... SO 

N 

l Nachod Signal Co., Inc ..... , .. 75 

T 

T aylor E lec. Truck Co.. . . . . . . . 72 
Thayer & Co., Inc.. . . . . . . . . . . 69 National Brake Co ......... , .• , 49 

National Tube Co .............. 74 
Neiler, Rich & Co ............. 91 

Thew A utomatic Shovel Co ...... 57 
Titanium Alloy Mfg. Co ...... . Bates Expanded Steel Truss Co. 12 1 G 

Bemis, Anthony J .............. SO 
Bonh am Recorder Co ........... 62 Galena Signal _Oil Co ......... . 
Bonney-Vehslage Tool Co ....... 62 General Electnc Co., 

Nelsonville Brick Co. . . . . . . . . . . 23 
New Haven Trolley Supply Co. . 66 

98 
New York Switch & Crossing Co. 77 
Nichols-Lintern Co ....... .. .... 84 

Front Cover 
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Cambria Steel Co ............. . 
Cameron E lectri cal Mfg. Co ... . 
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"Help \Vanted" Ads ............ 86 

77 
H em ingray Glass Co ........... 76 

Canton Culvert & Silo Co ..... . 
Chicago Fuse Mfg. Co ........ . 82 
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Hovey, M . H ....... ........... 91 

Cincinnati Car Co ............ . 
Cleveland Armature \Vorks ... .. 86 

Hunt & Co., Robert \V ......•.. SO 

Cleveland Fare Box Co ........ . 
Cleveland Frog- & Crossing Co .. 
Coal & Iron National Bank ... . 
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Creag-head Eng-ineering Co .... . 
Curtis & Co. Mfg. Co ......... . 
Cutter Co ................... . 

D 

82 
ii 
91 
51 
26 
74 
32 
56 
82 
91 
77 
79 

D & W Fuse o ................ 91 
Darlington, F. \V .............. SO 
Dearborn Chemical Co ......... 78 
D iamond State Fibre Co ........ i 3 
Diamond Steel Pole Co ........ 74 
*Dick, Kerr & Co. . . . . . . . . . . . . A 
Dixon Crucible Co., Joseph ..... 56 
Dossert & Co .................. 55 
Drew Elec. & Mfg. Co ......... 73 
Duff Manufacturing Co., The ... 79 
DuPont Fabrikoid Co .......... 29 

E 

Imperia l Rubber ·Co ............ 91 
International Creo. & Con. Co .. 74 
International Register Co., The .. 28 
International Steel Tie Co ..... 25 

J 

Tackson, D. C., & \Vm. B ...... SO 

f :~,:1:0 c'arwco!·::.-:.-::.:::::::: ~~ 
Tohns-Manville Co., H . W ..... 21 
)' ohnson Fare Box Co .......... 82 
Jones' Sons' Co., J. M ....... .. 95 

K 

Kerschner Co., Inc., \V. R.. . . . gr; 
Kilby Frog- & Switch Co. . . . . . . . 76 

Klein & Sons, M .............. 73 
Koehring Machine Co......... 8 

Earll, C. I. .................. . I 
Kinnear Mfg. Co ............... 80 

(:-7 Kuhlman Car Co., G. C ........ 99 

Ni les-Bement-Pond Co .......... 61 
Niles Car & Mfg. Co ........... 95 
North eastern Co., The .......... 74 
N orthey-Simmen Signal Co., Ltd. 18 
Nuttall Co., R. D ..........•.. 97 

0 

Ohio Brass Co................. 7 
Ohio Signal Co ................ 75 
Ohmer Fare Register Co. . . . . . . 27 
Okonite Co., The. . . . . . . . . . . . . . 53 
Oxweld Acetylene Co .......... 70 

p 

Pantasote Co. . ................ 81 
Parm enter F. & \V. G. Co ...... 64 
Peters & Co, G. D ............ 75 
Pittsburgh High Voltage Insu-
.. Jat?~ Co. .. .. ",; .. .. .. .. .. .. 76 

os1t1ons \Vanted Ads ........ 86 
Post & Co., E. L. .............. 84 
P ower Specialty Co ........... 78 
Prest-O-Lite Co., Inc ........... 10 
Publisher's Pag-e . . . . . . . . . . . . . 6 
Pyrene Mfg. Co. . . .. . . . . .. . . . . . 83 

R 

u 

Union Spring & Mfg. Co ....... 85 
Union Switch & Signal Co ...... 20 
*United Electric Car Co ........ B 
U. S. E lectric Signal Co ........ 19 
U. S. Metal & Mfg. Co ... ....... 81 
U niversal Lubricating Co ., The .. 85 
Universal Trolley Wheel Co.. . . . 84 

V 

Vacuum Impregnating Works ... 79 
Van Dorn & Dutton Co. . . . . . . . . 69 

w 

\Valpole Tire & Rubber Co ..... 91 
"Want" Ads. . .............. .. 86 
W ason Mfg. Co ................ 99 
Watson Co., Thos S ............ 64 
W atson-Stillman Co ............ 60 
\Vestern Electric Co ............ 33 
Westinghouse Elec. & Mfg-. Co .. 2, 4 
Westinghouse Traction Brake Co. 5 
Weston Elec. Instrument Co ..... 89 
Wheel Truing Brake Shoe Co.. . 85 
White Companies, The J. G . .. .. SO 
White Marble L ime Co ......... 74 

Rail Joint Co., The ........... . 
Railway Improvement Co ...... . 

24 Wisch Service, The P. Edw ..... 91 I 
Whitmore Mfg. Co... . . . . . . . . . . 85 

R ailway Roller Bearing Co .... . 
R ailway Supply & Curtain Co .. . 
R ailway Track-work Co ....... . 
R amapo Iron \Vork s ......... . . 
Richey, A lbert S .............. . 
R oebling-'s Sons Co., T ohn A .. . 
R ooke Automatic Register Co .. . 
R oosevelt & Thompson ........ . 

s 

16 Wood Co., Chas. N ............ 7.'i 
17 Woodman Mfg. & Suoply Co., R. 82 
82 Woodmansee & Davidson, Inc ... SO 
57 
74 
so 
75 
82 
so 

y 

Yale & Towne Mfg. Co ......... 80 

St. Louis Steel Fdry. . . . . . . . . . 77 
Samson Cordage \Vorks ....... 9 1 r 

z 

S anderson & Porter. . . . . . . . . . . . SO Zelnicker Supply Co. , \Valter A.. 86 
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BP Process Heat Treated Gears 
Guaranteed to Give Three and One .. Half 

Times the Mileage of Untreated 

Cast Steel Gearing . 

Comparative Physical Properties 

Untreated Material 

Tensile Strength 85000 lbs. 

Elastic Limit 45000 lbs. 

Elongation in 2" 22 % 
Reduclion of Area 45 % 

Surface Hardness 

Brinell Test 196 

Test pieces taken from roots 
of teeth as shown in cut, 

before and after gear , 
is treated 

After BP Treatment 

Tensile Strength 130000 lbs. 

Elastic Limit 90000 lbs. 

Elongation in 2" 12 % 
Reduction of Area 35 % 

Surface Hardness 

Brinell Test 555 

These are the results of scientifically 
treating ordinary medium carbon steel. 

What is your cost per thousand 
miles for Cast Steel Gears ? 

Write for a definite guarantee on 
BP Gears. 

Nuttall - - Pittsburgh 
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The Method of Packing a Journal 
leaves an impress on the lubrication cost sheet. 

If it's improperly packed the best of lubricants 
can never right the wrong. 

By working with the car house men Galena 
experts get them into the habit of properly pack-
ing journals. · 

Then by using Galena oils the cost goes down 
to bed-rock. 
We guarantee the savin g. 

GALENA SIGNAL OIL COMPANY 
Franklin, Pa. 3151 

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllilllllllllllllllllllllllllllllllllllllll~lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
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lf[IJ INVITATION ] • -

BAY O F SA N FRANC I SCO 
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THIS map of the northeastern sectio n o f San Francisco shows the 

location of the Ex position Grounds in re lation to the business district 

along Market Street. The well-known and conspicuous Market Street 

landmark, the Palace Hotel, is in the heart of the busiest part of the c ity 

and is at the corner of New Montgomery Street, where but a block east 

will be found the main offices of our Pacific Coast Agents, Messrs. Pierson, 

Roeding & Company. The offices are on the ground floor of the Rialto 

Building, 118-130 New Montgomery Street- corner of Mission Street. A ll 

Railway Officials from abroad and from all parts of this country w ho w ill 

attend the Exposition during the year, are cordially invited to visit the 

offices and are requested to ask for Mr. H. R. Noack, President, Mr. Thom as 

Finigan, Vice-President, and Mr. f. A. Richards, Manager Car Dept. 

~ 

~ 
-

✓,; ~ 

THE J. G. BRILL COMPANY 
~ 

l ll11 
AGENCIES: PrnRsoN, RoEDING & C o ., San 

Philadelphia, Pa. Francisco, Los Angeles, Portland, Seattle. NoYEs 
AMERICAN CAR COMPANY BRoTHERs,Melbourne, Sidney, Dunedin.Brisbane, 

St. Louis, Mo. Perth . . DuBBELMAN, 48 Rue du Luxembourg 
G. C. KUHLMAN CAR co. I Brussels. SuACKLEFORD & Co., Calle San Ma rtin 

Cleve land, Ohio 
WASON MANUFACTURING CO. 201 , Buenos Aires. TuoMAs BARLOW & SoNs, 

Springfield, Mass. Durba n , Nata l. SuEWAN,ToMEs&Co., Hong Kong, 

COMPAGNIE J. G. BRILL -- I ~ Canton, Shanghai. G. C u EccuETTI, Plazza Sicilia, 

Paris. France J, Mila n . Lo NDON OFFICE, 1 10 Cannon Street, E.C. 

._,, tl_JA~ 

" . 



63 G-E Locomotives on the New York Central 
Eight years ago thirty-five 115-ton G-E Locomotives. designed to haul 535-ton trains at 
60 n1iles per hour. were placed in service. ·~ · 

Today. 63 G-E Locornotives are used in this electrification. The illustration sho\vs the 
latest type placed in passenger service. The total weight of 125- tons is o~· the driving­
wheels and the locornotive can haul 1200-ton trains at 60 .miles an hour. 

One phase of G-E electrification progress ~s indicated in the above. figures-an increase 
of 124 per cent in train weight successfully operated by locomotives ·weighing only 9 per 
cent more than the original type. 

Latest typP G-E LO<'omotive 
hauling "Twentieth Century " 
011 NPw York CPntral line5. 
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