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Guaranteeing an engine's performance is hoary 
with age. 
Bonding the fuel consumption guarantee of an 
entire power plant is another thing-a new and 
better protection. 
Back of the bonded guarantee of the Buckeye­
mobile stands the Fidelity and Casualty Com­
pany of New York. 

Here is the Proposition 
The fuel consumption g uarantee (*) of the Buckeye­

mobile is backed by a $rn,ooo.oo bond ( of the Fidelity 
and Casualty Company of N. Y.) calling for a forfeiture 
of $1000 cash for every 1 / 10 pound of coal required per 
i.h.p. above guarantee, with a nominal bonus for saving 
in fuel below guaranteed amount ( the calorific value of 
coal being the basis of guarantee)_ 
This goes for the entire plant- from coal pile to switchboard­
as the Buckeye-mobile is a complete power plant, self contained. 
If yo u a re contemplating operating un its in 50 to 400 Kw., here's 
your only oppo rtunity to gua ra ntee the efficiency of that coal 
pile-to save 4 to 6 lb. of coal pe r h.p. hour over usual cost. 

Write for full information. 

No. I 

Buckeye Engine Co., Salem, Ohio 
New York, N.Y. 
Bluefield, W . Va. 
Boston, Mass. 

Sales Offices: 
Cleveland. Ohio Cincinnati, Ohio Philadelphia, Pa . 
Chicago, Ill. Denver, Colo. St. Paul, Minn. 
Birmingham, Ala. Pittsburgh, Pa San Francisco, Cal. 

Table of Contents Page 3 Index to Advertisements Page 64 
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8 Summary § 
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□ ----------- 0 □ 0 B (Westinghouse Brake Equipment and Facilities) C: 
□ □ 
□ 0 
□ Straight Air Brake for single cars the universal or "built-up" type o 
B only, in very light slow-speed city of apparatus, as required. □ 
□ f f D 
0 service. As a matter o act, GovernorSynchronizingSystem O 
B some form of semi-automatic for insuring simultaneous start- § 
0 equipment is now invariably rec- ing and stopping of all compres- o 
□ ommended even for sing le cars, sors in a train , insuring equal di- D 
B because of the g reater factor of version of pump labor, and reduc- 6 
□ safety provided. Furnished also ing maintenance. □ 
□□ as a "Featherweight'-' schedule. o 
0 Signal Systems. Pneumatic and 0 
0 Semi-Automatic orStraight-Air electro-pneumatic, as required for o 
□ Brake with Emergency Feature sing le cars or trains of any D 
B for single cars, or motor car with length; reliable and positive in · §, 
D one trailer trains, opera ting in operation, as well as economical o 
o
0
° city or suburban service. Fur- in air consumption. B 

nished a lso as a "Featherweight" 
1 D schedule. Air Compressors and Governors □ ,, B particularly designed for the se- B 
□ AMM Quick Service, Grad- vere and exacting conditions of □ 
□□ uated-Release, High Emergency air brake service. Compact, light D 

k f □ □ Pressure Automatic Bra e or weight, reliable, easily main-_ 0 1 0 ., □ trains of from one to five cars, tained and built in a wide range 
1
o 

, 8 operating in suburban or interur- of capacities. § 
□ ban service. Special Shop Facilities for re- ,-:::J 

. -8 AML Quick - Action, Quick- pairs to brake apparatus of all CJ 
· □ G d R l d , □ Service, raduate - e ease, kinds, insuring accura te res tan - 0 '. B High Emergency Pressure Auto- ardizing at a minimum cost. □ 
□ D i O matic Brake for trains of any Engineers and Experts at head- o 

. 0 length. quarters and in the field, _f?r con- B 
-□ Electro - Pneumatic Brake for sul tation, advice, superv1s10n, or 0 

1
8
0 

special subway and elevated road assistance in getting the very best£ § 
high-pressure traffic conditions, result s possible from the use o 

8 including various combinations of air brakes. . § 
□ □ 
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, § Westinghouse Traction Brake Company B 
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Thee PUJibllishcer' s Page 

ELECTRIC RAILWAY 
JOURNAL 

HILE ' horse·, cars were· still a ' modem· 
' institution, ·the"' Stre~t Railwa'.y'Jour_nal, 
since re-named Electric Railway 
Journal, w# ./ powerful_ constructive 

force helping to·'. buiid up the industry. · 

Since 1884, , the Journai' h~s continuo~ly 
foreseen, recorded and discussed every im-. '· •. . 
pbrtant development. . .. 

The files of · the Jourrial are . the only , com- · 
plete record of th~ developm~nt of 'th~' ~lectric 
railway industry from the . hour ·:•of its_· b~th. 

Today the Journar is so_ intimately: inter-: 
woven with the electric railway field through- . 
out the world that it is ._an in~egral part of 
its very heart. 

It enters the New Year better than ever 
·equipped to add· new laurels to its record 
through added service to subscribers and 

t ' • 

advertisers. 

McGraw . Pubiishing Co. ln·c .. .. .. - ~- ·. 

P u b Ha bers Or 
,,• . 

Electric Railway Journal Electrical World Engin eeri ng Record 
•• Me tallurgical . and Chemical Eng ine ering · 
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A Safe Grade 
Crossing 

Protected with National Trolley Guard; the 

chances of cars being stalled in the path of a 

locomotive due to trolley jumping are reduced 

to the absolute minimum. 

Guard is easily installed and requires little 

maintenance. 

Is made of open mesh which o.ff ers practically 

no resistance to l~comotive exhausts or heavy 

winds. Will not collect snow or ice to any 

extent. 

OVER 19 MILES IN OPERATION 

Patented- For Sale Only By 

The Ohio Brass Company 
Mansfield, Ohio 
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MACALLEN 

Overhead Line Material 
We have been manufacturing Overhead Line Material since 
1891. We manufacture several "Patented" devices in addi­
tion to all Standard types. 
We would be pleased to furnish catalogues and quotations 
upon request. 

THE MACALLEN co. 
Macallen and Foundry Sts., BOSTON 

/ 
/ 

Equip Y our~Lines With Suspensions That Hold 
One Piece Malleable 
Iron Shell combines me­
chanical strength with 
light weight. 

Mechanical Injury Im­
possible owing to the 
overlapping skirt. 

Drop Forged Steel Stud 
held firmly in place by 
AETNA Insulation. 

Specially curved out­
rigger ears take a firm 
hold on span wire. 

'vVe have spent more than twenty yea rs i11 the manufacture and perfection of electric railway 
supplies. 

Our experience coupled with the manufacturing facilities, place us in a position to make prompt 
shipments. 

Many of the principal elect~ic lines of America and abroad have adopted our products as standard. 

Catalog No. 8, Pages 1-35 shows why. 

Albert & J. M. Anderson Mfg. Co. 
289-293 A Street Established 1877 

BRANCHES: 
New York, 135 Broadway 

Chicago, 105 So. Dearborn Street 
Philadelphia, 427 Real Estate Trust Bldg. 

London, Moorgate Station Chambers 

Boston, Mass., U. S. A. 
AGENCIES: 

S t. Louis, T . C. W hite. 
Kansas City, Moss & Satterlee. 
San Franci sco, Eccles & Smith Co. 
Glens Falls, N. Y. , John G. Phillips. 
Denver , Nor thwestern Supply Co. 
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Soft, open-hearth, deep 
d r a w i n g steel used 
throughout. 

Entire case both riveted 
- and electrically spot­

welded. 

support-

__ Steel Reinforcements. 

Rivets hold sheets sc-
~ curely together. 

Spot-welds prevent slip­
page between s h e e t s. 

_.. - consequently rivets can't 
work loose. 

Case is oiltight and stays 
so. 

Why Not Have 
Your Gear 

1his For 
Case? 

Just let' s suppose that you had Keystone Steel Gear Cases installed on 
all your cars. 

Their steel-the best quality of deep-drawing, open hearth sheet steel 
that can be bought-would absorb perfectly all vibration transmitted to it; 
and, because of its peculiar qualities , crystallization or fracture would be 
practically eliminated. 

Their cast eye brackets and hot pressed steel side brackets on side sus­
pended cases, both securely riveted to the case and securely reinforced with 
special metal sheets, would afford rigid supporting systems'. ··systems that 
would support the case and give long life. 

Their process of riveting: and electrical spot-welding which holds the 
sheets of metal together would assure you that severe vibra tion would not 
loosen up the seams and so weaken the case. The Keystone is a tight , rigid 
case in the first place and a case that stays tight and rigid. •1 

Then why not have Keystone's as your cases? Isn 't it wor th while? 
Well worth while? And especially when we g ive you the opportunity to 
prove all this by absolutely guaranteeing every Keystone Case for a year ? 

Get and use "The Case of Service." 

ELF,CTRic SERVICE SUPPLIES Co. 
" t!I 

Manufacturer of Railway Material and Electrical Supplies 
PHILADELPHIA 

17th and Cambria Streets 
NEW YORK 

Hudaon Terminal 
CHICAGO 

417 So. Dearbo~ ~~et 

9 
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The ST AND ARD for RUBBER INSULATION 
Railway Feed Wires insulated with OKONITE are un­
equaled for flexibility, durability, and efficiency, and are 
in use by the leading Electric Street Railway Companies. 
OKONITE is preferred above any other insulation for Car 
Wiring, Telegraph and Telephone Purposes. 

OKONITE WIRES-OKONITE TAPE­
MANSON TAPE-CANDEE WEATHER­
PROOF WIRES-CANDEE PATENTED 
POTHEADS. 

Samples and E.timates on Application 

THE OKONITE COMPANY, 253 Broadway, NEW YORK 
CENTRAL ELECTRIC CO., Chicago, Ill., General Western Agents 

F. D. Lawrence Electric Co., Cincinnati, 0. Novelty Electric Co., Philadelphia, Pa. Pettinirell-Andrewa Co., Boaton, Mau. _______________________________ _) 

UNDERGROUND 
Power and Lighting Cables 

COMPLETE INSTALLATIONS FURNISHED 

TROLLEY WIRE 
in round, grooved and figure 8 sections 
supplied promptly. 

MAGNET WIRE 
for field and armature-round, square 
and rectangular. 

FEEDER WIRES 
and cables-Star Brand Weatherproof 
Insulation, made to wear-to wear well. 

GALVANIZED IRON WIRE 
and strands. 

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

Phillipsdale, R. I. 
CINCINNATI: Traction Building 
SAN FRANCISCO: 612 Howard Street 
SEATTLE: 1002 First Ave. So. 
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TOUGHNESS 
In '' Phono-Electric" Wire 

T OUGHNESS in trolley wire is a quality not defined by 
either tensile strength or elasticity, but-a power to resist 
bending, kinking, wrenching, sudden blows or slow dis­

tortions, without giving way. 

"Phono-Electric" is a tough wire, and it is a wire 
that'll give Long Service Life. 

It is a wire you can absolutely depend upon-does not rely 
upon a hardened skin for its strength. It is uniform throughout 
its cross-section. 

No matter what your requirements may be-Catenary, 
Cross-Span or Bracket Construction-no matter how severe the 
service-"Phono-Electric," a strong, tough wire, will save money 
on that service giving several times the life of hard drawn copper. 

Put up a test section-make comparisons. 

BRIDGEPORT BRASS COMPANY 

Nc;th Am::::::~:::~ny -• 1 • ~:~:~:~::~:f & C o m pa n y 
164 Front Street, New York, U.S. A. San Francisco Portland Seattle Los Angeles 

The Equipment & Engineering Company 
2 and 3 Norfolk St., Strand, W. C .. London, E ngland 

11 
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DOSSERT CONNECTORS 

2- w ay, Type A , detail 2-wa y , Type A , completed joint 

For the Electric~ailway 
Power and Sub-Station 
They stand for ECONOMY in TIME and 
LABOR of installation and EFFICIENCY in 
SERVICE on connections to switchboards, 
busbars, sw itch and control gear, generator, 
converter and transformer apparatus, sec­
tionalizing cases for signal installations, car 
wiring and all shop wiring and apparatus. 

Dossert & Company 
Dossert Lug H. B. LOGAN, President Cable Tap 

242 West 4 1st Street 

Double circuit 60,000 
volt pin type insula­
tor line, with ground 
wire, on narrow base 
poles, along highway 
at Joplin, Mo., on lines 
of the Empire District 
Electric Company. 

A rchbold-Brady 
Company 

Engine ers and Contractors 

SYRACUSE, 
N. Y. 

Let us send you 
this new Bulletin 1 

It is fi lled with 
valuable informa­
tion for the buyer 
and user of cable 
termina ls. There 
a re tables of di­
mensions, weights , 
voltages, etc., that 
should be in your 
fi les. Note careful­
ly the following : 

I r 

NEW YORK 

Table of Contents 
General Des cription of D. S. T erminals 
Regula r T ypes of D. S. Terminals 
Inner Seal T ermina ls 
W iped Joints vs. Cla mped Joints 
Separation a nd Insulation of Conductors 
Insulating Compounds' 
T er minals for Ordinary Service 
T erminals for Specia l Service 
Instructions fo r Ordering a nd Installing 

A card to our nearest office will bring your copy of 
this book. W rite now. 

Standard Underground Cable Co. 
Pittsburgh, Pa. 

New York Chicago 
Boston P hiladelphia San Francisco St. Louis 

For Ca nada : Sta n dard Underground Cable Co. of 
Canada, Limit~d, Hamilton, Ont. 
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Elreco 
Combination 

· .. Railway 
and 

Lighting 
Poles 

and .Pole 
Fixtures 

are made in 
many styles 
for arc and 

tungsten 
lighting 

... 

ELECTRIC RAILWAY JOURNAL 

Here's a Case Where 
City and Railway Both 

Benefited 
There are · no un sightl y trolley 

poles on the st reet-no un sigh t ly 
arc lamp po les. 

The E lrcco Combination Light ­
ing- a nd Troll ey Po les so lved the 
problem tn t he ben efit oi all con ­
cerned. 

They saved the cost of lamp 
~ta11danls, saved the expense of 
und crgrmmd con struction. save-cl 
the obst ru ctin g of th e curb lin e. 

O ur ca talog ·• I)" wi ll show vou 
the d es ign s of fixtures that arc ~be­
ing pretty genera ll y adopted . 

\\Trite fo r a copy. 

Electric Railway 
Equipment Co. 
Cincinnati, 0 
30 Church St. 
New York 

NIAGARA FALLS, N. Y., INSTALLATION 

13 
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Cleveland 
(Jf These photographs give an 
idea of the extent to which 
Cleveland suffered as a result 
of the recent blizzard. 

(Jf They also show how Cleve­
land profited wherever 
"NATIONAL" Tubular Steel 
Poles were installed as electric 
railway poles. 

(Jf They also bear evidence of 
the oft-repeated statement: 
"NATIONAL" Tubular Steel 
Poles are practically indestruct­
ible and require minimum 
maintenance expense.'' 

NATIONAL TU 
General Sales Offices: 

A T LANTA 
BOSTON 
CHICAGO 

D ISTR IC T SALES 

D ENVER 
KANSAS CITY 
NEW ORLEANS 
NEW YORK 

Pacific C oast Representatives: { San Francisco-Los Angeles 
U . S. Steel Products Co. Seatt le-Portland 
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Profited 
(Jr "NATIONAL" Tubular 
Steel Poles while being a de­
cided artistic civic improve­
ment, possess that equally im­
portant quality :-Ability to 
meet abnormal conditions such 
as those at Cleveland. 

C]f All ''NATIONAL" poles are 
uniform in ch a r act eris tics . 
From ore to finished product 
all processes are completed in 
one plant. This is an assur­
ance of uniformity. 

f:!f Bulletin 14A is well worth 
writing for. 

BE COMPANY 
Frick Bldg., Pittsburgh 

OFFICES : 

PH I LADELPH IA 
PITTSBURGH 
ST. LOUIS 

ST. PAUL 
SALT LAKE CITY 

Export Representat ives: U. s. Steel Prod ucts Co., 
New York City 

15 
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Cleveland 
CJ! These photographs give an 
idea of the extent to which 
Cleveland suffered as a result 
of the recent blizzard. 

t] They also show how Cleve­
land profited wherever 
''NATIONAL" Tubular Steel 
Poles were installed as electric 
railway poles. 

tJI They also bear evidence of 
the oft-repeated statement: 
"NATIONAL" Tubular Steel 
~oles are practically indestruct­
ible and require minimum 
maintenance expense." 

NATIONAL TU 
General Sales Offices: 

ATLANTA 
BOSTON 
CHICAGO 

DISTRICT SALES 

DENVER 
KANSAS CITY 
NEW ORLEANS 
NEW YORK 

PaJlfi~ ~~aat Representatives: { San Francisco-Loa Angeles 
· • eel Product■ Co, Seattle- Portland 

I 

I 
I 
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Profited 
fJJ " NATI O NA L " Tubular 
Steel Poles w hile being a de­
cided artistic civic improve­
ment, possess that equally im­
portant quality :- Ability to 
meet abnormal conditions such 
as those at Cleveland. 

(:HAII "NATIONAL" poles are 
uniform in cha rac te ri s ti cs. 
From ore to finished product 
all processes are completed in 
one plant. This is an assur­
ance of uniformity. 

f:lf Bulletin 14A is well worth 
writing for. 

BE COMPANY 
Frick Bldg., Pittsburgh 

OFFICES: 

PHILADELPHI A 
PITTSBURGH 
ST. LOUIS 

ST. PAUL 
SALT LAKE CITY 

Export Representatives: u . s. Steel Prod ucts Co., 
New York City 
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HENDERSON LUMBER CO. 
1710 COMMONWEAL TH BLDG., PITTSBURGH, PA. 

POLES TIES 
Chestnut, Any Length Oak and Chestnut 

Get our quotation on your next requirement~ 

When the 

thunder 

crashes 

pin your faith on 

Victor Insulators 

It is a fact that the representative trans­
mission installations in this country, and 
abroad, depend upon them because they are 
dependable. Try them-they'll make go~d. 

There's an "Insulator Book" here for you too. 

The Locke Insulator Mfg. Co. 
Victor, N. Y. 

New York Office, 50 Church Street 

POLES WESTERN 
CEDAR PILING 

We brag about the SERVICE we give 

B. J. CARNEY & CO. 
E. B. BRANDE, Manager, M. P. FLANNERY, Manager, 

819 Broad Street, Grinnell, Ia. 606 Paulsen Bldg., Spokane, Wash. 
Commit us to memory. 

HY-BOIL-OIL 
A High-grade Carbollneum, 

36 CENTS A CALLON Why Pay More? 

The German Products Association 
(Die Deutsche Produkten Vereniigung) 

112 Pine Street St. Louis, Mo., U, S. A. 

Michigan Western 

CEDAR POLES 
POSTS, TIES AND PILING 
We use C-A-Wood-Preserver in Treating 

The Valentine-Clark Co. 
Minneapolis, Minn. 

The Trioity ii) Poles 
'SerJice'~~Prjce'~"Qual it y" 

St. Maries, Idaho 

P.OLE & T.IE CO. 

M ''C-A-WOOD-PRESERVER" 

* 
is the highest grade Carbolineum, Creosote 

(6 or Wood Preserver produced. For infor• c::._oE MA~ mation write 

wooo ~~ERVER. C-A-Wood-Preserver Company 
RE:GISTE:RE:D. .b 

u.s PATENT onm 56 J-~:r{>;,rf~·• 807 ~~gt!iJ!dg., 
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from 
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Signal Reliability the 
Interests Y ot1 Most 1s 

PRICE 
The first question you ask after being assured of 
the absolute reliability of a given signal is "\A/hat 
does it cost and how much to maintain." 

Now, signal costs vary, depending upon the ser­
vice you ask of them. 

If it's for 60 m.p.h. service, you pay top-notch 
price. 

If it's for service under 30 m.p.h. you can get bot­
tom-notch price because the Chapman Automatic 
is designed for such speeds. If your speed comes 
within the scope of the Chapman-our literature 
will interest you. Write us for it and for operat­
ing data regarding Chapman signals. 

17 

CHARLES N. WOOD CO., General Sales Agents, BOSTON 
79 Milk Street, 

An Assurance of Uninterrupted Service 
is best 8ecured by a careful selection of the transmission line insula• 
tors. It is her e that breakdowns are most likely to occur. 

Hemingray Insulators 
by reason of their continued use on important transmission lines 
have demonstrated the sound ness of Ileming1ay design. The teats 
on the petticoat attract water on the outer and inner surfaces into 
d rops-preventmg the creeping of moisture on insulators and pins. 
The line is complete and the catalog shows it. Have you a copy; 

Hemingray Glass Company 
Established 1848 } . 
Incorporated 1870 Coi•mgton, Ks. 

Factories MUNCIE, INDIA!"A 

The Protective Signal 
Man,uf acturing Co. 

'Ne have decreased the orig •n:il cost of equipment, inst~lla tion and maintenance . 
We have insured the greatest safety adopted t o either Steam or Electric Roads. 
\Ve do not in any way inti-rfcre with the track or track ci rcuits. 
Simplicity and efficiency in equipment, insta llation a nd minimum cost of mainte­
nance as5ured. 
\,Ve protect any kinri of cro~s ings, any c0mplicat ed or conflicting movements. 
No truck circuits, bon,I ·wires, insulated joints. 

1421-39 18th Street, Denver, Colorado 
:-Jo interference with any existing s ignals. 
Our device can be applied to the control of al! elect ric circuits. 

pg 

Co rrespondence solicited and satisfaction guaran teed-\VRITE US. 

Ramapo Iron Works 
Main Office, Hillburn, N. Y. 

New York Office: 30 Church St. 
AUTOMATIC SWITCH 
ST ANDS - CROSSINGS 
GUARD RAIL CLAMPS 
SWITCHES, FROGS, Etc. 

1 sso KER I TE 1914 

The performance record of Kerite, covering over half a <'.entury, ls abso­
lutely unequalled in the ,.,,hole history of insu lated wires and cables . 

KERITE~ ~, 'i~COMPANY 
Gencn,JOfficcs.30ChurchStreet,NewYork 1';; ; 'I. 
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Protection That's Right 
By Day and By Night 

~ ~ 
A Bell 
A Semaphore 
A Flexible Barrier 
A Moving Arm 

A Bell 
A Red Light 
Illuminated Semaphore 
Illuminated Barrier 

Day and night grade crossing protection of an 
unusual order is obtained automatically-de­
pendable protection that saves serious acci­
dents-by the use of the 

COOK 
Automatic Sigi,.al Gate 
This four-fold protection costs you little or no 
more than ordinary signals. 

The COOK connects to circuit the same as an 
automatic signal-falls to danger position as 
soon as a car or train is in the circuit, and raises 
automatically when it has passed. No danger 
of "pocketing" traffic with this gate. 

The COOK is simply constructed, durable and 
can be maintained at low cost. 

Send us a sketch of your troublesome crossings 
and we will provide plan to afford adequate pro­
tection. Write for details today. 

The Cook Railway Signal Co. 
Gas & Electric Bldg. Denver, Colo. 

ANNOUNCEMENT 

The Nachod Signal Co., of Phila­
delphia, has been re-organized, and 
on and after January I st, 1914, will 
be known as the 

Nachod ·Signal Co., Inc., 
50 Church St., New York City 

Hereafter all our apparatus, com­
prising Signals, Contactors, Highway 
Crossing Bells and other contem­
plated electric railway safety de­
vices, will be manufactured by the 

Hall Switch & Signal Co., 
50 Church St., New York City 

Their reputation as engineers and 
their facilities as manufacturers, of 
Automatic Signals and Electric Inter­
locking for the leading steam rail­
roads in the United States, coupled 
with the broad Electric Railway Sig­
nal experiences of the Nachod Signal 
Co., guarantee our customers the 
highest type of Electric Railway Sig­
nal Service. 

Remember 

Nachod Spells Safely. 

ALUMINUM 
Railway Feeders 
C-i':.~t~f Electrical Conductors 
Aluminum feeders are less than one-half the 
weight of copper feeders and are of equal con­
ductivity and strength. If insulated wire or 
cable is required, high-grade insulation is guar­
anteed. Write for prices and full information. 

Aluminum Company of America 
PITTSBURGH, PA. 

-

-- RDEBLIN-G ---
Trolley Wire 

Wire Rope Wire Strand 

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

i' 

Which for You 

JUST COMP ARE 
THE TWO 

This is designed to g ive safety and does This gives complete safety under any 
g ive it under favorable circumstances, and eYery condi tion. ------------
This gives a certain degree of head on This gives complete facing and fol lowing 
protection. protection. 

The hand and mind of platform labor T he ca r movement alone governs the 
goyern th e protection you get from movement of thi s signal. It is a re-
this. corder of ca r movements. ------------
The crews don 't like these sig nals be- The crews like these signals because 
cause they make more work-and nasty they are relieved of trouble and uncer-
work on stormy days. tainty and can make time. 

------------The passengers don 't like these because The pa sengers like these because they 
they produce car delays. speed up traffic- they have an advertis­

ing value. 

Then who does like these-do you? Do you know how little more in first cost 
these signals are and how much less in 
e,·entual cost? 

Ask us to write you showing the economical and easy way to replace 

THESE WITH THESE 

United States Electric Signal Company 
West Newton, Massachusetts 

Foreign Representatives: 

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

19 
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Ever 

Canadian Agency 

ELECTRIC RAILWAY J OURNAL [ J ANUARY 3, 1914. 

Ask Yourself These Questions? 
''How would a system of Continuous Track Circui t A utomatic 

Block Signals fit the conditions on our road?'' 

"\i\Tha t would its cost be?" 

"\Vhat would its maintenance amoun t to?" 

"\Vha t finan cial ben efits would accrue from its adopt ion?" 

"How would the effect differ from ordina ry signals?" 

These are perfectly logical questions-but have you had them 
answered? 

\ Ve will, without the sligh test obligation on your par t, outline 
a plan which you can keep before you and w hich w ill g ive you in 
black and white just w hat to invest and just w hat return s such 
investment wi ll make poss ible. 

A line of inquiry brings you the details. 

" Sa/efJ' ffrst " 

:GENERAL ftAIL'WAY S1GNAL (oMPANY 

ROCJt~~~~R NY 
Australasian Agency 

General Railway Signal Company, 
of Canada. Limited 

Lachine, P. Q, Winnipeg, Man. 

New York 
Liberty Tower Building 

55 Libe rty St. 

Chicago 
f'eoples Gas Building 

122 So. Michigan Ave. 

San Francisco 
Monadnock Building 

681 Market St. 

R. W. Cameron & Company 
Sydney, N. S. W. Australia 

16 Spring Stre~~ 
9120 
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It Meets the Emergencies of Operation 

Railway Officials who have made a personal fir st-hand inves­
tigation of the regular dail y service g in n by the 

Simmen System of Signaling 
have universally expressed their appreciation of the oppor tuniti es 
which the Simmen System gives fo r the handlin g of train s in addi­
tion to it s fundamental advantage of compl ete safe ty . 

In making this investigation of result s a chieved under regular 
operating conditions, these men have fo und that the Simmen Sys­
tem produces elements of safety and savings of time in em ergen­
cie s which are of the utmost value. 

They have found that work trains. extra s and special s can 
be put through with remarkable ease and efficiency . 

They have found that the certain knowledge establi shed of 
the location of all trains and the ease and simplici ty of r eaching 
train crews at any time, provides an elasticity of traffic handlin g 
that is remarkably efficient. 

The demon stration of these fact s is being made every day 
in the regular course of business on the railroads where the svs tem 
is in operation, and the result s produced can be readily verifi ed 
and investigated by any Railway O fficial who is interested m 
securing complete safety, with elastic and efficient operation. 

THE NORTHEY-SIMMEN SIGNAL CO., Limited 
BUFFALO, N. Y. INDIANAPOLIS, IND. TORONTO, CANADA 
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Don't Use 
'' OIL'' 

[JANUARY 3, 1914. 

On the Signals 

Use 
Galena Signal Oil 
When you place so much dependence upon sig­

nals-and when so much depends upon the con­

tinuity of signal service-it doesn't pay to take 

any chances on so small a matter as the signal 

oil. 

You take no chances with Galena oil for sig­

nals. It does not crust the wick, nor smoke the 

chimneys, and its candle power is constant­

the light is as clear and strong with the last 

drop as with a full fount. 

So little of the Galena oil need be used that it 

is highly economical. 

It acts as a safety factor on your safety equip­

ment. 

\Vrite us now for particulars. 

Galena-Signal Oil Co. 
Franklin, Pa. 
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"Last Year's Big Storms 
Never Bothered 
Our 

Wesrern Electric 
IRON BOX 

SIDING TELEPHONES 
a bit,'' said the superin­
tendent of telegraph of a 
big Middle West railroad. 

"Every single one of them 
stayed on the job all the 
time and we had heavy 
sleet, rain and snow of ten 
enough to put any ordi­
nary telephone out of 
Business. 
"They helped us keep 
close to schedule when 
the going was bad." 

What Are Your Requirements? 

The 
No. 1336 Type 

IRON BOX TELEPHONE. 

Double door construction- mois­
ture proofed apparatus- keep tele­
phones dry and workable in any 
weather. 

Let Us Quote You. 

WESTERN ELECTRIC COMPANY 
New York 
Boston 
Philadelphia 
Pittsbur11 
Buffalo 
Cleveland 

Manufacturers of the 7,000,000 "Bell" Telephones 
Atlanta Chica110 Kansas Caty San Francl5Co Montreal 
Savannah Milwaukee Oklahoma City Oa~land Toronto 
Richmond Cincinnati D enver Poriland Wrn,,i~a 
St. Louis Indianapolis Omaha Sea tlle Calgary 
Dallas Minneapolis Salt La le City Vancouve, Johan nesbure 
Houston St. Paul Los A ngeles Edmonton Syduey 

EQUIPMENT FOR EVERY ELECTRICAL NEED 

Member Society for Electrical Development. 

" DO IT ELECTRICALLY " 

London 
Antwerp 
Benm 
P ans 
Rome 
Tokyo 

23 
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Article 
Purchased ' ' 

"The Best 
We Ever 

- P l' R C"H ASING AGENT O F A 

LA I-! GE i\lIOJlLE W EST HO.\D 

The " R o~'al " rorcester'' renewable broom pleased 
this purchasing agent because it enabled him 
t o save a lot of broom cost last winter. 
The Way D epartment liked the broom because 
they found that t empered round wire inserts 
cleaned the switches better than fibre or rattan 
which lose t heir sweeping qualities when wet. 
The switch sweepers liked the broom because they 
could do the work quicker and easier. 
It is sddom you are afforded the opportunity t o 
get better work done at less cost. 
The Royal ,v orcest er broom has a double sherar­
dized pressed st eel head that last s indefinit ely 
and is furni shed with or without chisel points. 
Get our prices and proposition. 

Worcester Brush & Scraper Co. 
"TORCESTER, l\iIASS. 

CAMBRIA 
RAILS 

Open Hearth Bessemer 

BOLTS AND NUTS 

100% 
Splice Bars 

THE ONLY 
RENEWABLE 
BROOM 

WHEN WORN YOU SCRAP 
ONLY THE INSERTS-RE­
NEWED FOR A QUARTER 
THE COST OF A CHEAP 
NEW BROOM 

All Standard 
Sections 

CAMBRIA STEEL COMPANY 
JOHNSTOWN, PA. 

Sales Offices: Atlanta, Boston, Buffalo, Chicago, Cincinnati, Cleveland, New York, Philadelphia, Pittsburgh, 
St. Louis, San Francisco, Tacoma, Montreal 
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Purity 

ELECTRIC RAILWAY JOURNAL 

Permanence 

The Best E vi de nee of 
the Superior Merit of 

25 

American Ingot Iron Corrugated Culverts 
is their widespread use in the electric a nd st eam railway fie ld s. 
The great strength and simplicity of installation of A m erican 
Ingot Iron Corrugated Culverts have been found t o be ex­
tremely valuable factors for the r a ilway companies, as they 
permit the carrying on of culvert laying with a m inimum of 
expense a nd delay t o traffic. Their m a t erial is the purest, m os t 
even and m os t durable iron on the m arket. W rite the nea rest 
manufacturer fo r particulars and prices on 

American Ingot Iron Corrugated Culverts , (Full Circle and Segmenta l) 
Plates, Sheets, Roofing and Formed Products 

Arkansas, Littlf" Rock n ::nnsas, Topf"l~a 
Dixie Culvert & l\Ietal Co. The Road Snnpfy & ll[etal Co. 

California, Los Angf"IN• n :entnc l~y. Duef"hf"l 
Calffornla Corrugated Culvert Co. Kentucky Culvert Co. 

Californla, Wf"st Berkele"Y' Louisiana, Ne,v Orlf"ans 
California Corrugated Culvert Co. Dixie Culvert & llfet nl Co. 

Color111l0, Colorn1l0 !iiprlnglil lUn1•ylnn1I, Havrf" tie Grace 
Colo. ln11:ot Iron Pipe & Flume Co. J. N. ~pencer . 

Dela,vare , Cln;1·ton 1Un1<saf"hns e tts, Palmer 
Delawa re Meta l CnlvPrt Co. NPw Englnnrl ll[et nl Culvert Co. 

Flori,In, Jncksonvill f" Michigan , Barl~ Ri v f"r 
Dixie Cul vert & Metal Co. Ba rk River B ridgP & Culvert Co. 

Georgia , Atlnnta l'Ul<•hii:;an , Lansing 
Dixie CulvPrt & l\leta l Co. llri <'higan Rriflgp & Pipe Co. 

llllnois, Bloon1ln~ton l'Uinnf",.ota, l'\linnf"apolfs 
Illlnols Corrugated llletfll Co. Lyle Corrugn tPd Culvert Co. 

In1llnnn, CrnTI'ford,n·lllf" l'\linnf"Nota, Lylf" 
W. Q. O'NPall Co. Lyle Corrugn ted Cnlvert Co. 

lntllana, Princeton l'\lls!i<0nl"i, l'\lohf"rly 
W. Q. O'Neflll Co. Corrugated Cnlver t r-o. 

loTI'a, nf"s ]Hoines l'\lontann, l'\lis!ilonln 
Iowa PurP Iron Culvert Co. Montnnn CulvPrt Co 

loTI'a , lnd f" ]l f" llflf"nCf" N.-hraska . Lincoln 
Independence Corruga ted Culvert Co. Lee Arnett Co. 

N e llras l~n . Wahoo So nth Dakota, S ioux Falls 
Nebraska Culvert & l\Ifg. Co. ~ioux Fu lls ::\!e ta! Culvert Co. 

Nf"Ynd a, R e n o Te nn e !il sf"e, Nash Yill e 
~.:_;;a\1fa~: 1\1!,;1h \ 1:!·. ~ ;t !il h na TennessPe i\Ieta l Culvert Co. 

North East llfetn l Culvert Co. 'l'f"xns , D a llnN 
NeTI' J erNe}', F l e tnln~t o n At l:1~ l\lctal Works 

PPnnsr lvania :\fetal Culvert Co. T.-xa "• EI P n !ilo 
N eP~nn~y~:aliia '\~~~a~ t'c'ulvert Co. Wester n l\I eta l l\ffg. Co. 
No r t h Caro lina, Gree n sbor o 'f' p x a s. l lonston 

Dixie Cu lvert & ;\!e ta! Co. Lone Sta r Culve r t Co. 
N ort h Da kota , ,vahlle t on l"tnh , "\Vo o<ls CrnNl'I 

Xort!Jwestern Sh<>et & Iron Works t'tn h Culvert Co. 
Ohio , 1'lid,Il f" t OTI' n Yir:rin i:i. Honuoke 
tw~'"\S~~rt~~11!~g c1:!1~~rf0co. Vi rg inia ::\feta l & Culvert Co. 

Oklnh o n, a , S h aTI'nee ,va!i!h lngton, SJl o knu e 
Dixie Cul vPr t & llfe tal Co. Spokane Cor. Cul vert & 'rank Co. 

O r f"i:;0 11 , Portlan,I ,visc• o n ... in, Eno Clnirf" 
Coast Culver t & F lume Co. Ba rk Ri ver Bridge & Culvert Co. 

P f" nn 1<y]yanin, ,vnrren , v; ... e o n,.in. l'\ladf ... on 
Pennsylvania ;\fetal Culvert Co. Wisconsin Cul vert Co. 
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Don't Spend Money on 
Trestle Maintenance 

Permanent construction is the order of the 
day. 
The photo shows a wooden structure being 
replaced by permanent construction-using 
"ACME"-the originol Nestable corru­
gated culvert. 
Durability is assured because the "ACME" 
is made of NO-CO-RO METAL-full 
gauge. 
Our book, G-3, for electric railways tells 
why NO-CO-RO METAL gives longer life 
than is generally considered possible from 
corrugated culverts. Write for a copy. 

Ludlow Track Drilling 
Machine 

You can crowd it; you can't stall it. You can use 
high speed drills on hard rails. It has a 2½-hp. 
motor and two heavy flywheels. It's heavy enough 
to stand the work and light enough to be handled 
by your track gang. Any gauge-any voltage-200 
in use-one road has eight. Built by 

The Johnston & Jennings Co. 
Cleveland, Ohio 

Builders of Electric Hoists, Traveling Cranes and 
Mono-rail cranes, ½ to 10 tons. Jib cranes tor forges 
a nd foundries. Grab-bucket mono-rails for handllng coal. 
Special cra nes and machinery designed and built. 

Long Service Special Track Work 
Manganese center, girder rail special 
work. 

Frogs, switches, crossings. 

Send us your blueprints for prices 
and ask for description of our Anti­
Straddling Tongue Switch. 

New York Switch & Crossing Co. 

MANGANESE STEEL TRACK WORK 
FROGS, CROSSINGS ii - - -=----. . • 

SWITCHES, ETC. . ··-
OUR SPECIALTY 

St. Louis Steel Foundry, 1560 Kienlen, St. Louis, Mo. 
Own ed a nd ope rat ed by Cu rti s & Co. ::\Ifg. Co., S t . Louis. 4 

Ready For Snow ? 
Some roads have a lready bad 

occasion to call in to use their 
Paxson Steel Wire frog and 
switch brooms. With and with­
out chisel points. Don't make 
It a rush shipment. Order now. 

J. W. PAXSON CO. 
Ph iladelphia 

With and 
Without 

Chlsel Points 

HOBOKEN, N. J. 

SPECIAL TRACK WORK 
FOR ELECTRIC RAILWAYS 

THE AMERICAN F~a,<;T~~D co. 
HAMIL TON, OHIO 

WYOMING-, ,. 
I "21 POUND LOAD" :. 
SHOVELS 

Re9iatered Trade•l1am 
WYOMING §HOVEL WORKS, 

WyoJDlng, Pa. 

Cut about 5 0 % from 
shoveling costs. 

HOW? 
It's all explained in 
""Scientific Shoveling," 
an excerpt from Taylor's 
""SCIENTIFIC 

MANAGEMENT" 
Write 11s for a free copy. 
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In Considering Your 
Spring Requirements 

Look into the Meri ts of 

BUDA 
SPECIAL 

1RACKWORK 
Highest Grade 

Manganese-Center Construction 

Your Specifications and Inquiries Solicited. 

THE BUDA COMPANY 
CHICAGO 

Works: NEW YORK OFFICE : 
HARVEY, ILL. Hudson Terminal Building 

HICHEST QUALITY 
TRACK SPECIAL WORK 

· .. ~ 
piJ'fiP 

WE MAKE THIS CRADE ONLY 

CLEVELAND FROG & CROSSING CO 

CLEVELAND, OHIO 

EST AB LI SHED 188 2 

The Weir Frog Company 
Manganese Track Work 

Cincinnati, 0. 

FROGS, SWITCHES, CROSSINGS 
SWITCH-ST ANDS, RAIL BRACES 
The Cincinnati Frog and Switch Company 

Cincinnati, Ohio 

-/ 

[ Arn~R~'lei& Wire 
~, . Company 

R~il 
,, ,'t, 

Bonds, 

United States 
Hail Bonds 

Twin 'fprminal 
Rail Bonds 

.Solden•d Hui) Bonds 

\ X TE are.extensive mauufacturns uf all 
'V kinds of stnd te r·rnin:il and soldered 

rail bonds. Nothing bnt pnre dra\\·ir <'Op­

per enter into thei r co11str11C'li on. TliP;e;(i 

bonds have been• de\"elnpC'd to the higlwst 
- possible· st ate rJf perf Pl'tion, 

1 the \\ nrkma nship is of the 
lwst, and t lll-'ir design i:; 
eorreet- for long lil"P and 
high ctticic>11cy. \\" e a 1:-;o 

1 m ake a co111plt>tl' line of 
~ tools for installing rai l 

1 i bonds. 

'; ~• Noil !1011,J. Cataloau~ fur-
11i.•liut upun apptieation 

-· 
' -I 

New York 
PiUslmrith 

\ 

Expor t Representative: U. S. Steel Products Co. , New York. 
Pacific Coast Representative: U, S. Steel Products Co., San 

Francisco, Los A ngeles, Portland, S eattle. 
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OVER 50,000 
miles of track equipped with enough Continuous, Weber and 
Wolhaupter base-supported rail joints to girdle the globe with a 
double track railway. Write for a catalog. 

Received the Highest Awards: PARIS, 1900· BUFFALO, 1901; ST. LOUIS, 1904 

CONTINUOUS RAIL JOINT 

Vertical action of 
rail ends is fully con­
trolled, thus protecting 
copper bonds against 
crystallization a n d 
breakage. 

WEBER RAIL JOINT 

The rail base is per­
fectly supported, align­
ment permanently 
maintained and low 
joints are entirely 
eliminated. 

WOLHAUPTER RAIL JOINT 

CONTINUOUS GIRDER RAIL JOINT WEBER GIRDER RAIL JOINT 

The Rail Joint Company 
GENERAL OFFICES: 

185 Madison Avenue, New York City 
Makers of Base-Supported Rail Joints. for Standard and Specia l Rail Sections, also Girder, Step or Compromise, Frog 

and Swit ch, and Insulated Rail Joints, protected by Patents. 

Catalog and full information furnished at all Agencies. 

BOSTON, l\IASS., India Bldg, 
CHICAGO, ILL., Railway Ex. Bldg. 
DENVER, COLO., Equitable Bldg, 

PORTLAND, ORE., W ilcox Bldg. 
PITTSBURGH, PA., Oliver Bldg. 
ST. LOUIS, MO., Commonwealth 

Trust Bldg. 

TROY, N. Y., Burden Ave. 
l\lONTREAL, CAN., Board of Trade Bldg, 
LONDON, E. C., ENG., 36 New Broad St. 
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You can SEE the big 
money-advantage in this 
METHOD of Bonding 

You do no t have t o wait a few years t o be assured of the 
dolla rs-a nd-cents advan tage of ~elding bonds to t he rails. 

Even if bo nds t hus insta lJ ed gave only t he same length of 
u seful li fe as su rface contact bonds YOU would realize a 
profitable saving in t he COST of bo1~ding. 

But becau se res istance does not increase at welded bond 
ter m ina ls, t heir useful life is great ly prolonged-another 
sav1ng. 

It is wor t h yo ur w hile to get some actual service figure s 
on t h is subject. 

Write us for them. 

Electric Railway Improvement Co. 
6005 Carnegie Ave. Cleveland , Ohio 

29 
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DOES YOUR APPROPRIATION FOR THIS YEAR INCLUDE 
A BROWNHOIST Electric Work-car Crane 

If not, you shou ld investigate at once, for this crane 
wi ll reduce your construction and maintenance costs by 

rapidly loading and unloading sand, gravel, cinders, crushed stone, coal, etc., with a grab bucket, 
-and rails, ties, crossovers, etc., with hook. And the crane also hauls the work trains. Other 
roads are using this crane and you should at least investigate it s possibilities on your own line. 

TVrite for catalog I which shows how and where th ese cra11es are used. 

THE BROWN HOISTING MACHINERY COMPANY 
Cleveland, Ohio 

CARNEGIE STEEL 
GENERAL OFFICES, 

COMPANY 
PITTSBURGH, PA. 

STEEL CROSS TIES 

are absolutely the best 
and cheapest per­
man ent construction. 

I n t r o d n ct i o n of 
economies are always 
desirable, especially 
where they are com­
bined with efficiency 
as in the case of steel 
ties. 

District Sales Offices 
Birmingham Detroit 
Boston New Orleans 
Buffalo New York 
Chicago Philadelphia 
Cincinnati Pittsburgh 
Cleveland St. Louis 
Denver St. Paul 

UNITED STATES STEEL PRODUCTS COMPANY- PACIFIC COAST DEPARTMENT 
Los Angeles San Francisco Portland Seattle 

EXPORT REPRESEN TATIVES: 
UNITED STATES STEEL PRODUCTS COMPANY, NEW YORK, N. Y. 22T 
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How the Cleveland Railway Co. 
handles track w ork with a 

THEW SPECIAL ELECTRIC 
STREET RAILWAY ·SHOVEL 

T his company first excavates the trench for the track with the THE\\ ' 
ELECTRIC SHOVEL, dumping the excavated mat eria l on the pavement at the 
side. After the track has been laid the THEW SHOVEL is again employed to 
load the material from the pavement on to cars for hauling away. \\'here 
dumping facilities close at hand are avai lable, the material taken from the trench 
is loaded direct ly into wagons for the short haul. 

'Why the THE'W Shovel ? 
Because its HORIZONTA L CROWDING MOTION wi ll dig the shallow trench 
rapidly, efficiently and economically. 
Because again the HORIZONTAL CRO\VDING permits rehandling the 
material without damaging the pavement. 
Because the THE\V shovel has been specially designed to meet the conditions 
encountered in work of thi s nature. 

\ Vrite us for Circular J-15. 

The Thew Automatic Shovel Co. 
LORAIN , OHIO 

31 
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DUNTLEY Electric 
Track Drills and 

Spike Drivers 
Effect Large Savings in Track 
Construction and Repair Wark 

These devices make it possible to <lo 
the work with remarkable speed and at 
a cost consistent with modern ideas of 
economy and scientific management. 

Drilling Bonding Holes with Dunt­
ley Electric Track Drill on United 
Railways of St. Louis 

Bulletins desc ribing these an d other electric labor saving devices 
will be supplied on request. 

If you are using pneumatic tools, do not forget that ,ve a re the 
leading manufacturers of a complete line of Air Compressors, 
Hammers and Drills. 

Portable Tools For All Purposes. Write For Bulletins. 

Chicago Pneumatic Tool Company 
Branches Everywhere 

CHICAGO OFFICES 
I 062 Fisher Building 

NEW YORK OFFICES 
50 Church Street 
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Rail Welding by7 
the New Thermit 
Insert Metho d 

Sd ti ng in the I n~er t He for~ Putting on l\ [ old ,. 

\~ .l ~~t'lj_ : . 
-- - J, -,.,....., _, ~~ ~ ~ 

~ . . '{ -
: _ .,'-

·""'· . .,1 ~ 
; ~ ' .. ~ 

.. ,. ; ....,,1-:~ 
~ ·'f: r -·- · 

I f'=:,5 

l\[o]ds as ,\ d j usted Being L ut ed fo r Inser t Rail \\"elds. 

Prehe:i ting t he Ra ils P ~evious to P ou ring the Thermit Steel. 

\ Velded J oints Leit to Cool with :\[o lds in Place. 

Gives 100% Conductivity 

and, what is equally importan.t, 
develops the full strength of the 
rail. 

By eliminating all joints from 
the track it prolongs the rail life. 

There is no "receiving end" to 
Thermit Welded rails. 

1 t settles the bonding question 
.. for keeps" and the operation in 
no way changes the composition or 
wearing quality of the metal in the 
h ead of the rail. 

Without doubt you will be inter­
ested to learn how, in practice, 
these claims are worked out and 
other particulars regarding the 
method. 

We will gladly send these upon 
req uest_. 

Write Now for Pamphlet No. 1232 

GOLDSCHMIDT THERMIT CO. 
WILLIAM C. CUNT Z, General Manager 

90 WEST STREET, NEW YORK .1.,, _______ 3_2_9_-3_3_3 -F-ol-so_m_St_.,_S_an-F-ra-n-ci-sc-o--1-0-3 -R-ic-hm-on_d_S_t_. W_.,_T_o-ro-n-to_, _O_n_t· ____ _ - 7300 So. Chkago Ave., Chicago 
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Kilby Guarantee Switch Pieces 
For Economical Service 

Special work Built-up, Hardened Center 
or Solid Manganese Construction 

Guarantee 
Girder Rail 
Tongue Switch 

Guarantee 
Girder Rail 
Mate 

Guarantee 
Girder Rail 
Curve Cross 

Kilby Frog & Switch Company 
Birmingham, Ala. 
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Tie 

B 

Send for catalog show­
ing 18 different types. 

Plates 
Rolled only from new 

steel and mechanically cor­
rect in construction, our tie 
plates measure up to the 
highest standards of econ­
omy, efficiency and de­
pendability in service. 

The 
MANHATTAN 
Compromise Joint 

Steel casting, base sup­
porting throughout, 
stron a-Iv reinforced by its b ~ • 

girder construction. 

35 

The Elyria Iron & Steel Co., Elyria, Ohio 
SALES AGENC IES 

NEW YORK- J. H. Allen, U. S. Express Building ATLANTA- ]. M. Van Harlingen, Candler Building 
CHICAGO- G . S. Wood, Great N orthern Bui lding SAN FRANCISCO- Edward S. Sul'ivan Co., Monadnock Building 

BALTIMORE- Geo. W. Smith, Union Trust Building 
ST. LOUIS- W. H. Dayton, Security Building 
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FALK SPECIAL WORK 
Reduces Your Installation and Maintenance Charges 

Have you tried our Solid Manganese Track Work? It's good. 

THE FALK COMPANY, 

CIRCULAR 
BEARING 
TONGUE 
SWITCH 
TYPE H. C. B. 

Patented May 2, 
1905. Additional 
Patent applied for 

MILWAUKEE 

I 

Note large 

pivot bearing 

tongue rein­

forcement and 

simple 

holding device 
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"INDtANAPOLIS" R ·N R 

When You Need N e-w 
MANGANESE TRACK WORK 

or a machine to save battered and cupped 
rails-remember the ''buy-word" 

The Indianapolis Portable 
Electric Welder 

The Indianapol is Portable Electric 
Grinder for Resurfacing Track 

"INDIANAPOLIS" 
Indianapoli s l\fanganese Track \\'ork stands pre-eminently for 

the g reatest operating value and the UTMOST in FINAL 
ECONO::\l Y. It represents not only the highest type o f con­
struction ; but the most advance<l engineer ing designs based on 
standa rd practice and special requirements. 

\\"e embody in thi s construction the same economic features 
which we apply to steam rail way construction and wh ich has 
pract ically eliminated maintenan ce r enewals and re-in stallation s. 

Illust rated above is a special type of Solid l\Iangancse Con­
structi on fo r T ongue Switches. ::\!ates and Frogs fo r o rdinary 
TEE ra il, which are in stalled on a uni fo rm tie level. 

\\' e specialize in Solid ::\'langanese Boltless Construction. 
Tremendous money saving adjuncts to J\langanese track work 

are the twi n workers- The Indianapoli s Portable E lectric 
\Ve lder and its companion , the Grinder . 

V\Trite fo r complete detail s. Prompt sh ipments assured. 

Indianapolis Switch 
& Frog Co. 

· Manufacturers of Only Highest Grade 
Manganese and Built-Up Special Work 

New York 
Portland 

SPRINGFIELD, OHIO 

SALES OFFICES : 
C hicago 
Seattle 

Kansas City 
Los Angeles 

Spokane 
San Francisco 
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ROWER to move all trains through 
the Detroit River Tunnel comes 

from the largest storage battery 
plani of its kind in existence~ The 

used exclusively throughout 
has given excellent satisfaction. 

Likewise, the Gould Battery for 
storage battery car propulsion has 
maintained supremacy through our 
desire and ability to build the best. 

All Gould Storage Batteries are 
made as carefully as the batteries 
we furnish for driving rush-hour 
trains in the Grand Central T er­
minal, New York, for driving New 
York street cars, for driving sub­
marine naval vessels, for firing big 
guns of the army and navy, for light­
ing trains on a ll prominent American 
railroads, etc. 

If you want the best that exists in 
storage batteries and you appreciate 
liberal treatment, try the Gould 
Battery. {Our renewal plates fit 
jars of any make.) Our engineering 
advice is yours for the asking. 

Gould.StoragejBattery Co. 
General Offices: 30 East 42nd St., New York City 

Works: Depew, N. Y. 
Boston : 89 State Street Detroit : Boyer Bldg. 
Philzdelphia: 613 Betz Bldg. Chicago: The Rookery 
Cleveland: American Trust Bldg. San Francisco: 904 Rialto Bldg 

Agents : Topeka Los Angeles Seattle 
C!!.nadian Representative: R. E. T. Pringle 

Montreal Toronto Winnipeg Vancouver 
9 1 

Fuel Costs 
are Going 

DowN 
The t:ost of handling coal an <l ashes can 
be rightly considered a part of fuel cost. 
lt is the only part of fuel cost wherein a 
big cut can usually be made. 
There are instances where we have cut 
this cost 50 per cent to 75 per cent­
just by a study of the case and the ap­
plication of the r ight hand ling devices. 
\Ve select a nd combine types of appara­
tus fro m the market- types which best 
fit existing conditi ons. 
You wi ll be interested in looking over a 
book showing instances where we have 
cut costs and how we have cut them. 
Write us fo r a copy. 

R. H. Beaumont Company 
PHILADELPHIA : 111 South 5th Street 

BOSTU:'-J: Oliver Bldg. CHICAGO: \Vebster Bldg. 

Stock Motors Promptly Shipped 
We always carry a very complete line of stock motors, 

both alternating current and direct, in our warehouses 
located at advantageous shipping points in various parts 
of the country. Write or wire your requirements to our 
nearest office. 
Crocker-Wheeler Co. Ampere, N. J. 

Cotton & Wool w---~ ""'· 
WASTE ·-

Wiping Cloths , ~--: • .... ~_.;., 
FIDl<JLITY 

BRAND 

The 

J. Milton Hagy 
Waste Works, Inc. 

Philadelphia, Penn . 

Oil Dryer and Purifier 
For Transformers 

E. J. HUNT 
NEWARK, N. J. 

WATER 
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Exi~t,·nQ Unes --­
Lines t:J,,, d et- J 
Construct·,on - - -
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I 
I ~~~ 

How- Are You Going To 
Handle Those N e-w 

Extensions? 
More boilers in your central stat ion ? Don't! 
J\ small plant at the point of g reatest demand. to help 0 11 t the 
peaks? Don't ! 

True ! new lin es m ean more busin ess . t raffi c ge t s heavier 
and heavier, but 

Makes Big Plants Bigger 
- makes li ttle plant s big. 
N o need to invest a cen t in plant exten sion s. 

A lower coal ra te than you'd think possible-
A fraction o f your present boiler room fo rce­
\Vithout smoke, even when carrying the he~1siest peak. 

The Taylor Stoker gives a new slant to 
that word "capacity" - 300% to help 
out that emergency ! 

American Engineering Company 
Philadelphia 
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This Chart -/ 

from a test of 

FOSTER 
St1perheater 
is of particular interest to -

Railway Men 

It shows the uniformity of superheat under 
wide variations in load and in gas tempera­
tures, such as is encountered in railway work. 
Superheating is the final step in the prepara­
tion of steam for most efftcient use in driving 
eng-ines of any type. In a general way, here 
is how this efficiency works out in the sa-ui11g 
of steam by superheating- 100° 

~ ,J,,..~ '"'- .A - -V'v\ • ..J\.,"JI /\/ - 'V" V\, {VV'\, 

-

,_ -

- I TEMPf.RATUA E OP GASSE! . V 
\. I - ,:.b.F~ VAL'J ~ "'-'O_,,,.. n• 

- - I-!': 

F!AAL l!MPf.RATVIII:. l)F l>VPE.RHEA f'-0 &T~AM , 

-
5TEl\ J\ PRf.S!i tN L65 PER :>q IN. 

ft 
, \ 

l ,._ - ,,,, 
-- ,.J ~ \.. 

l \ r-..r- \I 
\ I -
' ' 

11 NOON 

Steam T urbines ............... . 
Triple Expansion Engines ..... . 
Compound Engines ........... . 
Simple Engines ............. . . 

"' l 
5,., 

10% 
I 2o/o 
14% 
18% up 

\ Ye have published some highly interesting 
data on the economy of superheaters. 
"The Red Book" is what to ask for. 

-

~ 

Power Specialty Co., 111 Broadway, New York 
BRANCH OFFICES 

Boston Chicago Pittsburgh Philadelphia San Francisco Birmingham 

M ontreal, 21 r Board o f Trade 
AGEN CIES 

l\Ianchester, E ng. , 4 Chapel vValks London, Eng., 56 Victo ria St. 

Do You Get Full Value 
in Horsepower 

of the Fuel 
Developed? 

Burned 

No matter wha t experiments or expedients you have tried, no matter what improvement you may feel that your 
present water soft ening system has made-so long as you a r e both er ed with scale, corrosion, or other water troubles 
to any extent whatever, there rema ins in your plant B oiler !11efficic11 cy which you can ill afford. , 

DEARBORN WATER TREATMENT 
steps in and makes good wher e other meth ods fail or only partially succeed, because-

It is in each individual case a scienti fica lly determin ed, definit e treatment to meet exactly a definit e condition! 
There is no g uess work about it. no blind reliance on the "law of averages," no "cure-all" compound. no illogical 

ex perimenting with mechanical action to meet chemical conditions-no uncertainties whatever, but an advance 
a ssurance o f complete effi ciency p roven by the sati s factory experiences of power plant owners all over the world with 
D ea rbo rn Meth ods of W ater Treatment . 

DEARBORN CHEMICAL COMPANY, McCormick Building, Chicago. 

The Babcock & Wilcox Cotnpany 
85 Liberty Street, New York 

WATER TUBE STEAM BOILERS 
Steam Superheaters Mechanical Stokers 

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

BRANCH OFFICES: 
ATLAXTA, Canclle r Building DENVEU. 435 Seventeenth St. PITTSBURGH, Farmers· DPposlt Bank Buildin.11' 
BOST ON, 35 Fnlera l St. H A VA NA. CUB A, 116½ Calle de la Habana PORTLAND, ORE., Wells-Fargo Building 
C llICAGO, l\lnrquette Bnildiug LOS AN<mLES, American Bank Building SALT LAKE CITY, 313 Atlas Block 
C l:-(CI'-XAT l, Traction Building :-:EW ORLEAXS, Slmbert Arcade S.-\:'< FRANCISCO. !l!l Fir~t Stred 
CL E \"l :LA:-:D, ::-.' ew E nglund B uilding PHILADELPHIA, .1\orth American Building SEATTLE, J\lutual Life Building 
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Have Highest Heat and 
Electrical 'Resistance 
J-M Electrobestos Arc Deflectors, being made of an 

Asbestos composition, are absolutely fireproof and with­
stand a temperature of 2500 ° Fah. continuously without 
cracking or breaking. 

HECTROBESTOS 
ARC DEFLECTORS 

are also very strong electrically. It reouires 30,500 volts to puncture one that is 
1/s in. thick. • 

These Arc Deflectors, being moulded in tool steel moulds under hydraulic 
pressure, are hard and tough, and have great density and tensile strength. They 
are moisture-proof and not affected by extreme weather changes. 

J-M Electrobestos Arc Deflectors increase the controller life and cut down 
maintenance costs. 

Made to fit all standard electric railway controllers. Special forms made from 
blueprints if desired. 

Write Nearest Branch for Samples and Prices 

H. W. Johns-Manville Co. 
Albany 
Baltimore 
Boston 
Buffalo 

Manufacturers of Service, Subway and Transformer Boxes ; Fuses; Line Material; In su lating Materia ls: 
Fibre Condu'1t; Fireproof Wood; Friction Tapes; Ory Batterie s: lighting Systems; Et c. 

ChiNrgo Detroit Louisville New York 
Ciueinuati Indianapol is J\ Ii lwankPe Omaha 
Cl<>v!' lanll Ka n~as City ll linn!'a polis Pbiladrlphla 
Dallas Los Angeles New Orleans Pittsburi;b 

1'IIE C A'iAfllAN II.\\', JOH" <; ~IA'i\" I LI.E CO .. LDIITED 

~an F'ran cisco 
~,·a ll!<' 
Rt. Louis 
Syracu.se 

Montre,d • \\'inll iJ>l' ){ \"0 11 CCm\er 

F or Cre,"lt Britain and Cont in t'n t nt l~urop("' 
T U RNJ·R. S ,'\: ~IA~V•ILLE I .T D .• ll opeto1111 H onse, ;J, Lloyd '!. A,·e ,, I. o ndo 11, £ , C. 17'"~' 

SPECIAL TIES FOR 

POWER HOUSE 
LUBRICATION 

TUHBOIL 
TRADE MARK 

FOR 
TURBINE LUBRICATION 

~ 
I-T-E 

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 

Circuit Breakers 
for Heavy Railway Service 
New General Catalogue will be supplied 
on application. Specify "DALITE " 
and secure the Latest Improved I-T-E 
Circuit Breaker with Time Limit 
Feature. 

THE CUTTER ELECTRICAL & MFG. CO. 
Nineteenth and Hamilton Sts., Philadelphia, Pa. 

41 
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The Best Proof of the Superiority 

TYPE "PV " 

M o t o r man 's V alve, has no ground joints 
Illustra ted a n d described in ca talog E-388 

TYPE " AR" GOVERNOR 

Sma ll est in size. Lightest in weight. 
Operates at cl osPr rang e t han any o ther Governor 

of similar type. 
Ill u strated a nd d escribed in catalog E-417 

T YPE "A 3" 

Direct Suspended A ir Brake Co m pressor. 
IncreaseJ capacity. Reduced weight. 

Ill ustrated and described in catal og E-399 

of 

AIR BRAKE 
EQUIPMENTS 

for modern 

Electric Railway 
Service 

can be found in their general adop­
tion by many of the largest Electric 
Traction Companies. 

There are now nearly 35,000 
National Air Brakes in service 
throughout the entire world. 

Nation al Air Brake Compressors 
and Equipments embody the latest 
features of design and many radical 
refinements in electrical and me­
chanical construction. 

They are designed for Higher Effi­
ciency and Greater Economy. 
Why Not Learn More About Them? 
Write for descriptive catalogs. 

National Brake & Electric Co. 
Works at Milwaukee, Wis., U. S. A. 

N ew Yo rk, 165 Broa dway St. Louis, 318 S ecuritv Buildi11g 

Chic a g o, 827 R a ilw a y Exchange Bldg. Pi tt s burg h. 9th and P enn Avrnue 

L ondon, E ngla nd, 14 Grea t Smith Str eet 
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<t------<t 
Why N ot Save a f'ew Thousand 

Dollars on Ft1ses Dt1ring 1914 

The Monarch Refi llable Fuse 
Gives You the Opportunity 

T he mere fact tha t th e savings poss i­
ble from the use of ~Junarch Hefi llable 
Fuses runs 11p into the thousands of do!~ 
la rs pu ts them in a class o f 111erchandi se 
\vhicl1 should be in vestigated a t once. 

Th is sayin~ is far from !Jeing an idle 
claim. 

U nc road tell s us that it sa n ·d mo re 
than $2,500 in one year by using· these 
fu ses. 

And the road i~n 't a large one either. 
T hat puts the stamp of practi cal>i li ty 

on the fuse s. 
T he big saving isn't in the fir st cost 

o f the fuses-they are too well made to 
enable us to trim' that price yery low. 

The Ackley Exh1uit at th e i\. E . R . . \ . Co nventi on Mon ar ch Refi llal,]e It's in the rene\\"als \\·here you saye bi,1.:,. 
Fuses were blown an ,1 r efill ed 300 tim es and wer e ,t ill , erviceable. T he const ruct ion of the fuse lends 

itself to easy and simple refilling . 
You simply !my the fuse element and let your men put it in the blown fuses. 
\Ve have developed a specia l element which makes it possible to do a clean, safe and accurate 

job of relilli:1g; far better than by the former method o f u:c-i ng commercial lead wire. 
In other words- here is a proved practi cal way of refi lling fttses- of saving big money on 

this one item. 
\\re pul.Jlish a bulletin show ing all types of Monarch Refi ll able F uses. ra tings . pr ices. etc. 
Write for a copy NO\V. 
l\Iake it a New Year resolution to sa\'e fuse mone\'. - . 

ACKLEY BRAKE & SUPPLY 
Under Sole Ownership and l\Ianagement of James Arthur ~oblc 
Sole Sales Agen ts-to whom all inqui ries should be addressed 

co. 
Cable Address, " ..-\ cklebrake :\'ew York" Phone _qqn Cortlandt 

50 CHURCH ST. R epresen te d a ll oYer t he world NEW YORK CI TY 

0----·---<t 
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Tool Steel Face, 
as hard here as OI'\. the, 
very surface (This is one 
of th~ greo...t 
differences oetween 
tool steel and case• 
harden·ing methods) 

ELECTRIC RAILWAY JOURNAL [JANUARY 3, 1914. 

TOOL STEEL CEARS 

Why 
"Tool Steel" 

Gears and Pinions? 

1. Quality In Gears Is Very Desirable. 

2. 

Gearing costs consist not only of the first cost price, \Jut also in a number of supple­
menta ry items: 

I NST ALLATION, including the boring to fit axles where done in customer's 
shops ; pressing wheels and gears on and off usually costs about $2.00 per gear. 
Installing pinions is corresponding ly expensiYe. 

CAR T IE-UPS mean idle investment of capital. T he car in the shop gathers no 
nickels. 

CAR FAILURES, on the road throug h gea r troubles usually bring caustic news­
paper cri ticisms. 

NOISE, due to g rowling gears, frequently starts cheap politicians growling for 
municipal ownership. 

NON-DEPENDABLE GEAR S demand a storeroom well stocked for emergency 
repairs . 

"Tool S teel'' ,in gearing 111 eans Qu.-1. Ln1· . 

Proven Quality Means More Than Claims. 
Seven years ago a gear ·z(·as a gear ; there was no such thing as a special or a quality 
gear. At that t ime we began to market "T ool Steel' ' Gears and P inions. Five years 
ago spec ials began to make their appearance, each accompanied by extravagant claims, 
and each in time to be set aside fo r a newer special backed \\"ith the same old claims. 

O nly "Tool S teel'' g earing has s tood tlz e te,t of tim e. 

3. Guaranteed Quality Insures The Purchaser. 
T his is true if the guarantee is genuine, that is, definitely stipulates a positive arrange­
ment to take ca re of fa ilures, if any. If the seller side-steps such an arrangement , his 
guarantee means nothing. 

"Tool S teel" Guaran tee has teeth in it, and tlz e teeth bite its if there are failures. 

4. Quality Exceeding That Guaranteed Means Extra Profit To Users. 
T his is one of our strong poin ts . The average life of our gearing is usually double the 
life we guarantee. Here are fo ur illustrations from gears and pinions loaned us for 

TOOL STEEL PINIONS 
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TOOL STEEL PINIONS 

our exhibit at Atlantic City last fall. 'v\T e show the mileage guaranteed for each p1111 on 
when the pinion was sold, the mileage each pinion had made up to October, 19 13, and 
its condition after making such mileage. 

_,..-Guaranteed for 
T 175,000 miles 

Has given 
202,421 miles 

Guaranteed for r 
23,412 miles 

Has given 
68, 791 miles 

~r Guaranteed for 
T 40,000 miles 

Has given 
62,679 miles 

Guaranteed for ~ 
100,000 miles 

Has given 
183,759 miles 

5. Records Are The Real Tests. 
\\'e can send you scores of them, records made in all classes of service, against a ll kinds 
of other specials tha t have been marketed at home and abroad long enough for te--ts, on 
all types of motors, all weights of cars, hilly and level conditions, just your ci rci: ·11-
stances duplicated. 

Pin your faith 0 11 performances not promises. 

45 

Then Buy ''Tool Steel" Gears and Pinions 
Buy Them Now ! 

S tart the saying at once. The companies that began equipping ,vith "Tool Steel" 
gearing several yea rs ago are no w able to forget they ever faced a gea r problem. 

Buy Under Contract. 
Contracts save us selling expense, help us buy more advantageously and carry a better 
stock to help you on deliveries. \1/ e a re g lad to give you the benefit of the sa Ying. 

THE TOOL STEEL GEAR AND PINION CO. 

{ 
New York 

U.S. Metal & Mfg. Co. Chicago 
.\t la nta 

W. F. McKenney, P ort land, Ure. 
F. E. Huntress , Boston , Mass. 
A llen Ge neral Suprli es, Toron~o, Ot_\t-

s I \
V .

1 
Sa n Franc1~co, ( at. 

· • a t es, Los ,\ngeles, Cal. 

TOOL 

CINCINNATI, OHIO 
S chol ey & Co .. Lt d .. L ondon Expo -ts I nto fl ritish Territory 

THE ACKLEY CO MPANIES OTHER EXPORTS 

,,\ ckl ey Brake & Supply Co., I nc'<l, :-,: ew York 
British . \ ckley n rake & Supply Co., Ltd. , London 

Fo r Helgiurn, ll ollan cl , Denmark, Norway and Swede n 
Cie. Francais Des Frein s . \ ck ley, l'ari , 
Deut sche , \ ckley Urernsen Co., Der li n 

STEEL CEARS 
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Note 
Hand 

How 
Brake 

Compare -W-ith These 
Air Brake Stops -J- , 

These 
Stops I 

Car No. 
Brakes . 

Empty car: 
Date . .. 
Weight, lb 

Distance: 
5 M .P.H 

10 M.P. H .. 
15 M.P.H 
20 M.P.H ..... 

Seated load: 
Date ..... . 
Weight, lb . 

Distanc~: 
5 M .P.H 

ro M.P.H 
15 M.P.H 
20M.P.H ... 

Standing load : 
Date ..... 
Weight, lb 

Distance: 

Air 
Bra kes 

. 432 .. 
Air, 35 .:--; 
No sand ... 

4- 6- 12 . 
. 30 ,300 

7' 4" . 
26' 11 " . 
Si' 4" .. 
99' 8'' . 

4- 8- 12 
.J0,100 

6 ' 2" .. 
25' I ". 

. 55' 11 " . 
102' 3" 

.. .. 4- 11- 12 
4S,300 

! 
Han d 

Brakes 
. . 454 
. " A" 
Ko sand 

. 1- 26-12 
28,760 

3' 6'' 
18' 3" 
44 ' I" 
8 1' 6" 

1- 25- 12 
38 ,500 

6' t" 
24' 0 " 
51 ' 3" 
99 ' S" 

. . 1- 26- 12 
43, 700 

~ M.P .H . 
10 M.P H . 
15 M.P.H . 
20 ,,..I.P.H . 

6' l " .. 
26' 4" . 
56' 3" .. 

. 11 7' 5" . 

. . S' 8" 
. .. 23' 9" 

. ... 55' 2" 
. . 107' 1" 

Peacock or Ackley Adjustable Brakes 
,,·ill make similarly safe stops on your road too. 
T he above result:,, , taken from a ta bl e published by thi s journal. 
repre:--ent a few of a bout Gooo tes ts, using P eacock Hand Brakes. 
lkcause of the p roved efficiency of these brakes your road can 
profit l>y their use. 

l f your a ir equipped cars a re already equi pped with 
Peacock or • \ ckl ey Adjustabl e Brakes, lay out cer­
tain run s where the hand brakes only must be 
used. 
I f they are not so equipped, let us show yo u hovv 
littl e it will cos t to put a ir brake effic iency in yo ur 
hand brake equipment. 
\ \"rit e fo r the Na tional catalogs. 

T he Pea c oc k Brake Th e Ackle y Adjustable Brake 

National Brake Co. 
888 Elll·cott Sq soLE MAN UFACT UR ER S F OR u :-uTED s TATEs. Buffalo N y 

• CANADA, MEXICO, H AWAIIAN ISLANDS , • • 
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Another Year of Protninence in 
Electrical Progress of the World 

the 
• • • 

r E L E CTRIFICA TIO N 
0 F M E L B O U R NE.­
The G e 11 e r a I Elect ri c 
L'ompa ny sec ured the co n­
tract for th e dire ct-cu r­
re nt , hig h - vo lt age car 
equipm ent s and co ntr ol 
a pparatus t o be used in 
the e lectr ificat io n of th e 
suburba n railroad s of th e 

city of Melbourne. 1\ustralia. T h i~ is th e largest 
si n g le ord e r ever placed fo r ra il \\"ay m o to r appara­
tus . Thr ee hundred a 11d t we 11t y-1i,·e track-miles of 
1he Victorian Ra il1Y ays 11"i ll he ck ctril!e d. req ui ring 

' 7 M O ST POWERFUL 
HIGH - SPEED ELEC­
TRIC LOCOMOTIVES. 
D urin g the pas t y ear the 
Cc nera l E lect ri c Com pany 
has de,· elop ed the m ost 
pm\"C:rfu l hig h- speed ekc­
tri c lom ocot ives so far 
built. Earl y in t h e year 
the ;\CW York Ce ntral 

& Hudson Hi ver Rail road Compa ny order ed ten of 
th ese engi nes. weighin g roo to ns eac h , fo r terminal 
se r v ice o ut of New York City. Recently a contract 
was awar ded for s ix additio nal s imil a r locom ot ives, 
but mor e powe rful a nd wci;d1i11g r ro tons eac h . T h e 
100-ton ma chin es wi ll dev elo p L160 hp. co ntinu ou sly , 

2400·-voLT ELECTRI­
FICATION OF THE 
BUTTE, ANACONDA & 
PACIFIC.-This year ha s 
w itn esse d th e successful 
o peratio n of the fi r st 
steam rai lway in the 
world e lec tri fie d at 2---10 0 
vo lts, direct current. The 
eq ui pme n t of the Butte, 

.-\naco nda & Pacific l{ail way by th e Ge ne ral Electric 
Compa ny represe nts o n e of the lar ges t in sta llations 
of e lec tri ca l equipm e nt o n a road fo rm erly o perated 
bv s tea m . Two substation s. o n e at Dutte a nd th e 
ot he r a t A 11a co11da, eac h e quipped wi th two 1000-kw. 

N·E W INCANDES-
CENT LAMP.-Another 
i 111 p r o \' e 111 e n t in the 
M az da incandesce nt lamp 
was r ece ntly a nn o un ced 
bv t h e Ge n eral E le ctri c 
c·ompa ny. These lamp s 
co ntai ning s p ec iall y 
sha ped meta l fi la m ent s 
a nd fi ll ed ·with in ert gas. 

HARNESSING THE 
MISS ISSI PP !.-The 
power plant at Keokuk. 
I owa, whi ch comm enced 
operation this past year, 
is th e largest in t he world. 
More th an 300 .000 hor se­
power wi ll ult im ate ly be 
de,· e loped from the l\fi s­
s iss ippi a l this po int and 

-1-00 iour-motor ca r equ ipment s, or 1600 motors, type 
CE-237, of qo ltp. each; 800 contro l equipments, ---1co 
of ,vhich a r e for trailer ca r s and ---100 air -compressor 
eq uipmen ts. This direct -c urrent, 1500-volt system 
wil l lie the most exte 11 "ive and one of the heaviest 
type ever design ed for overhead railway practice. 
T he motors for the cars, operated two in se rie -,, will 
be ent irely new in design. \Jetter ve ntilated and with 
g reater capac ity for their weig h t than any hereto­
fore used. 1-loth l0ca l and express train s, of s ix 
coac hes weig hi ng 2Ro tons, wil l li e used in normal 
sen- ice and \\"i ll ha,e a free running speed of 50 mile s 
an !t our. 

2000 hp. for one hour, a nd can d evelop a s high as 
5000 hp. for sho rt period s. They will operate 800-ton 
trains in continual, frequent accelerating service be­
t\\"een the :\cw York Central Termi nal and Harmon, 
a nd are canab le of operating a rooo- t on train o n level 
tan!r:.'nt track continuously at 60 miles per hour, or an 
800-ton train at 65 miles pn hour. The r ro-ton loco­
motives wi ll de,·e lop .woo hp. continu o usly, o r 2600 
hp . for o ne hour. They \\"ill hau l 11 00-ton trains in 
continual. frequent accelerating ~en·ice het\\"een the 
Termina l and H a rm on, and wi ll operate 1200-ton 
trains on leve l tangent track co ntinu ou~ly at 57 miles 
per hou r. T hi s makes a total of 63 electric locomo­
tives the (;eneral Electric Company has built for this 
e lectr ifie d terminal. 

m otor generators, are furnished power by the Great 
Fa ll s I'mver Company, transmitted at roo.ooo Yolts 
There are seve nteen locomotive units, each weigh ing 
85 tons, fiftee n for fr eig ht and two for pass enger 
-.en·ice. Two units are coup led toget he r for heavy 
freight service and operated in multiple unit. Th e 
combination freight locomoti,·es haul the main-line 
tr;i,ins of 3---100 t ons at a speed of r7 miles per hou r 
again st the r ulin g grade of .3 per cent . and at 2 1 
mi les per hou r on level ta ngent track. The passen­
~e r locomotiYes are geared for maximum speed of ---15 
mi les per hour o n leve l tangent track. The e lectri­
fica t ion comprises a t ota l of about 90 miles on a 
-. in g le- track basis. 

ar e bei ng cle,·e lo ped for high -c urrent co nsumption 
a nd operate at an efficie ncy o f o nly a half \\"att per 
ca ndle. This is twice t he cffic ie t1 cy of the best in­
ca ndescent lamps in comml'rcia l u se befor e this dis­
cm·ery. Single unit s nf as much as 5000 cancllepowt'r 
have been de,·eloped. This new l\ fazda lamp prom­
ises to be of particular value in fie ld s not heretofore 
covered by incandesce nt lamps. 

sent ou t over a web of transmi ssion ci rcuit s co,er­
ing a rad iu s of 150 mile:-:. The electri cal apparatus 
was made by the Ce neral Elect rical Company. .\1-
t e rn ating th ree-phase cu rre nt is generated at· r r,ooo 
, o il s. The ge nerat or!'., t he large s t of thi s kind, each 
with a no r mal capac ity of 10.000 horsepower. meas­
ur e 32 feet in diaml'tcr a nd we igh nver (Joo.ooo 
poun <ls. Se,·eral CJOoo-k,·-a., water-cooled, r ro.oco­
\"!dt transformers "·ill step up the voltage for the 
hig h-tension tra11sm i,- ~io11 lin es tn distant points. 

Conti nu e d on Pa ge 48 
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2400-VOLT ELECTRI~ 
FICATION OF THE 
MONTREAL TUNNEL 
AND TERMINAL.-The 
Ca na dia n Northern Rail­
way has recently decided 
to elect rify the tunn el and 
t ermin a l ente rin g Mon­
treal fo r oper at ion on 
2400 volts direct current. 

The se lection of thi s sy s tem was con summated after· 
a very careful conside rat io n of the co s t a nd mainte­
nance in comparison with th e s ing le-p hase system. 
The contract was awarded the Ge neral E lectric 
Company, throu gh the Cana dian Ge nera l Electric 
Company, for all th e substation a ppa ratus and roll­
ing-stock equipment. T he terminal ele ctrification 
will consist of 10 miles of double tra ck between the 

HIGH-VOLTAGE LOCOMOTIVES FOR THE 
CANADIAN-PACIFIC.-This company ha s also 
chosen the 2400-volt. direct-current sys tem fo r the 
electrification of it s R ossla ncl Division, and has or­
dered, through th e Canad ia n Gen era l E lec tric Com­
pany, four 92-ton elect ri c loco m otiv es for the serv-

LARGEST SINGLE 
TURBINE EVER 
BUILT.-The largest sin­
g le turbo-genera t or, either 
operat ing or being built, 
is a 35,000-kw. Curtis tur­
bin e unit, which is now 
und er con stru ctio n at the 
Sc he nectady plant of the 
Gen era l E lect ric Company 

for the P hila delphia Electric Co mpany. It will have an 
overall length of 65 ft. and a weig ht of appr oximate­
ly 1,200,000 pounds. The fo ll ow ing may be men­
t ioned among o ther large turbin e o rd ers for the year: 

PANAMA CANAL TO 
BE OPERATED BY 
ELECTRICITY.-Practi­
ca lly th e entire electrical 
equipment for the Pana­
ma Ca na l, involving many 
new eng in eering details, 
was constructed by the 
Gen eral E lec tri c Co mpany 
in accordance w ith the 

highly special r equirement s imposed by the Govern­
ment specifications design ed to w ith sta nd th e severe 
tropical conditions. The ship s will be towed thr oug h 

NEW YORK STATE 
BARGE CANAL ELEC­
TRIC EQUIPMENT.­
The construction of the 
New York State Barge 
Ca na l r anks second as an 
en g in eering project only 
to the vast undertaking 

GAS-ELECTRIC MO­
TOR CARS.-Ever since 
these cars were introduced 
liy the General Electric 
Company they have dem­
onstrated that they fulfill 
the requirements of steam 
roads for supplementary 
service a nd have gained 
lastin g popularity with 

passenger a nd fr e ight terminal s in ?llontreal and the 
Ca rti er v ille yards beyond the town of Mount Royal, 
where th e incoming and outgoing trains will change 
fr om s team t o elec tric loco m otives and vice versa. 
Multiple-unit train s will give the suburban town of 
Mount Royal anc) the country beyond a quick and 
frequent se rvice to the city. Seven locomotiv es 
weighing 83 tons will be employee!, all th e weight 
being on the drivers. Eight four-motor equipm ents, 
ra t ed 125-hp. each, have been ordered for the multi­
ple-unit cars. All the m o to r s will be of the com­
mutating-pole type, wound for 1200 volts, and con­
n ec ted permanently for op e rati on two in se ries. The 
substa ti on will be d es ig n ed for an ultimat e capacity 
of 4500 kw., but at present o nly two 1500-kw., three­
unit. two-bea ring, 2400-volt, motor-generator sets 
will be insta lled. 

ice. In this case, as in the others mentioned, the 
se lec tion was mad e only after a most thorough com­
parison on a basis o f cost and maintenance of the 
hig h-vo ltage, direc t-current and single-phase sys­
t em s. 

An ad ditio nal horizontal 30,000-kw. unit and two 
15 ,000-kw. vertical units for the Philadelphia Electric 
Co.: a 30,000-kw. horizontal unit for the New York 
Ed iso n Co.; on e 30,000-kw. and one 20,000-kw. hori­
zo nta l units for the Commonwealth Edison Co., Chi­
cago; on e horizontal 20,000-kw. unit for the Cleveland 
E lec tric Illuminating Co.; one vertical 20,000-kw. 
unit fo r the Southern California Edison Co.; two 
h o ri zo ntal 20,000-kw. and one vertical 15,000-kw. 
units fo r the Detroit Edison Co.; one horizontal 
I 5,000-kw. unit fo r the Consolidated Gas & Electric 
Co .. Ba ltim ore; a 15,000-kw. unit for the Pacific Gas 
& E lectric Co.; one 12,500-kw. unit for the Toledo 
Railway & Light Co. 

the ca na l lock s by elec tric locom otives, the locks 
will be operat ed by electric m otors and the canal 
will be lig ht ed with electricity. The locomotives 
will run o n a track o n each side of the canal lock 
wa ll s a nd will r ece ive their electric energy from a 
hydro-e lec tric plant built in connection with Gatun 
Dam. The gates, valves and other machinery of the 
huge lock s will be opened and closed by powerful 
elect ri c motors. The switchboards for the control 
of the lock s r eproduce in miniature on the board by 
syn chronou s indicators every detail of operation so ' 
th e attendant sees the complete• movement of all 
ga t es, va lves, etc. 

n ow n ea rly completed at Panama. As in the case 
of th e Panama Ca nal electric equipment, the con­
tract fo r all th e generators, m otors, switchboards, 
co nt ro lling devices and acces so ries for constructive 
wo rk a nd for operating the completed locks on the 
Bar ge Ca nal has been awarded to the General Elec­
tric Company. 

the trave ling public. Twenty-four gas-electric cars 
have been sold to, or placed in service, during the 
past year on such representative roads as the Pere 
Marquette; Chicago, Peoria & St. Louis; New Or­
leans Great N orthern; Midland Valley; Great North­
ern; Chicago, Milwaukee & St. Paul; Atchison, To­
peka & Santa Fe; Minneapolis, St. Paul, Rochester 
& Dubuque (Dan Patch); Electric Short Line, and 
St. Loui s & Southwestern Railway Co. 

Continued on Page 49 
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GAS - ELECTRIC LO­
COMOTIVE. - The fi r st 
gas - electr ic loco m otive 
eve r built is a produ ct of 
the General E lectric Com­
pany and was brong ht out 
t hi s year. T h e Minneapo ­
li s, St. Paul, Rochester & 
Dubuque E lectric Traction 
Co., known as the "Dan 

Patch" lin e, has bee n opera tin g a heavy passenger 
bus in ess fr om Minn eapo li s to Northfi eld, l\1 inn. , for 

STORAGE BATTERY 
RAILWAY CARS. - The 
pas t year has see n nearly 
all th e remai ning ho r secar 
lin es in New Yo r k City re­
p lace d by storage-batt ery 
ca r s, and cred it is due th e 
General E lectr ic Company 
for develop in g rece ntly th e 
m o tor and co ntro l equip-

E LE CTR I C SHIP 
PROPULSION. - T h e 
U nited States co llier ''Ju­
p it er," r ece ntly laun ched, 
is the fi r st large vessel to 
be equ ipped with electric 
propu ls ion. A Cu rti s s team 

LARGEST DIRECT. 
CURRENT GENERA-
TO RS IN THE WORLD. 
- The task of devel op ing 
d irec t-current ge nerat o r ~ 
of th e larges t capacity 
eve r bui lt has been en­
tru sted t o the Gener:cil 
E lect ric Company, Th e 
South er n A luminum Com -

LARGEST SINGLE 
ORDER FOR RAIL­
WAY - CAR E Q U I P­
M ENTS.-The l argest 
sin g le contract for car 
eq uipment s <lurin g the 
yea r was awarded th e 
Ge neral Electric Company 
hy the Phi lade lphia Rap id 
Tra nsit Company. Befor e 

OTHER IMPORTANT 
ORDERS FOR LOCO­
MOTIVES AND CAR 
EQUIPMENTS. - Many 
o ther la rge orders for 
rai lway equipment have 
been entrusted to the 
Ge neral E lec tric Com­
pany during the past 
yea r . Amo ng these may 

be cited 50 GE-2 10, 70-hp., two-motor, 65 GE-203, 
50-hp., four-motor and 252 GE-203, so-hp., two­
motor car equipment s for the De t roit U nited Rail­
way Co., Detroit, Mich. ; 60 GE-2-1-6, 40-hp., fo ur­
motor equipments for the U nited Railway & E lec­
tric Co., Baltimore, Md.; mo GE-242, 60-hp. , t wo­
motor equipment s, 14 extra m o t o r s a nd roo straight 
a ir-brake equipments w ith CP-27 co mpr esso rs for 

LIGHTING THE PANAMA-PACIFIC EXPO­
SITION.-The lig htin g of the Pan ama-Pacific expo­
sition will be · the greatest un der taking eve r at­
tempted in the art of illuminati on, a nd t his ta sk ha s 

seve ral years en tire ly by gas-electric car s. This 
w ith the freig h t traffi c has grow n so heavy that a 
57-to n gas-e lec tric locomot ive was purchased for 
a uxi liary equipment . This loco m otive has attained 
in se rvi ce a spee d of 51 mph., runnin g light, ;rnd 
45 mph. with a five-car train. The power equip­
ment co n sists of duplicate units, run in parallel, 
eac h s imilar to the s tandard se t used in gas-e lectric 
m o tor cars. Four 100-hp., Goo-volt, commutat ing­
pole railway motors are mounted on the ax les of the 
trucks, driYing dire ct through gea r 1·eductio11. 

m ent s that ha Ye mad e the firs t successful storage­
battery cars po ssibl e. T he Third Avenue Raib,·ay 
Company n ow has an equipment of 160 battery cars, 
the last horsecar h avirig been withdrawn July 20, 
1913. The New York Rai lways Company has forty­
six of these cars in operation, a lthough they are d 
som ew hat different des ign and rese mble the fam il iar 
single-deck cen te r-entra nce proto type of t he com­
pa ny o n Broadway. Al l of th ese car s have been 
equipped with General E lectric m o tors and controll­
ers. 

turb o ge nerato r set del ivers its electrical output to a 
pair of induction m otors, each of which is direct con­
nected t o a propell er shaft. The entire e lect ri ca l 
equ ipment of this vessel was designed and construct­
ed by the Genera l Electric Company. This equip­
m ent ha s demonstrated a great economy in fuel con­
sumption as well as a co nsiderab le saving of weight. 

pa ny, recent ly organized, is es tab li shing a vast plant 
near Whitney, N. C., for t h e reduction of a lu minum. 
The process is largely electrolyt ic and the company 
has co ntracted for e leven 5200-kw. horizon tal water­
whee l-type, direct-current ge nerat ors, each deve lop­
in g 10,000 amperes a t 520 vo lt s. The order also in­
cludes two 1250-kv-a. a lte rnating-current generators 
with all neces sary sw it chboa rds , controlling devices 
and accessories. 

placing th e o rder the engineers of the railway com­
pany conducted a se ri es of exhau stive s ta nd and op­
erative te s ts fo r the purpose of demonstrating the 
m ost adva n ced· developments in elect ri c railway 
apparatus. T he o rd er embraces 650 two-motor 
car equipments, type GE-201, 60 hp., a n d 650 
straight air brake equipment s with CP-27 compres­
sor s for surface cars; also 50 two-motor car equip­
m e nt s, type GE-222, 135 hp., fo r the elevated di­
,·i ~io n. 

th e Chicago Ci ty Railway Co.; 6 GE-69, 200-hp., 
fou r-m otor locomotive equipments, 20 GE-222, 140-
hp ., four-motor car equipm ents and 52 GE-201, 60-
hp. m otors for th e St. Loui s, Springfield & Peoria 
Railway Co., Peoria. I ll. ; 53 GE-203, 50-hp., fou r­
m o to r equipments and 53 straight-air brake equip­
ment s with CP-25 compressors for the Twin City 
Rap id T ra n sit Co., l\1inneapoli s, Minn.; s ix 60-ton 
1500-volt elec tric locomo tives and fo ur extra GE-212 
m o to r s fo r the GTeenv ill e, Spartanburg & An<lerson 
RR. Co. , Ch arl o tt e, N. C.; so GE-200, 40-hp., four­
m o to r equipme nts fo r th e Bay State Street Railway 
Co .. Boston. l\Iass.; 240 fo ur-m otor equipments for 
th e Kew York, Ne\v Haven & Hartford RR. Co.; 
73 GE-207, 145 hp. , 600-1200 volt two-moto r equip­
m ent s for the Oakland, A lame<la & Berkeley RR.; 
fo ur 120-to n locom o tiv es fo r th e Detroit River Tun­
nel electr ification of the Michigan Ce11tral Railroad. 

be en assigned to t h e General Electric Company. 
The combined deco rative and li ghting scheme will 
be an unique achieve ment throughout, an entirely 
new "symphony in colo r." 

Concluded on Page 50 
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LARGEST WATER­
P OWE R DEVELOP­
MENT IN CAN ADA.­
T h e elec trica l a ppa ratus 
fo r the powe r s tation of 
the Cedar Rapids l\lfg. & 
Power Co ., n ear l\ l o ntrea l, 
th e la rgest water-powe r 

HIGH - VOLTAGE 
TRANSMISSIO N. -The 
Bi g Cr ee k in s t a ll a tio n of 
t he l'acific Lig ht & P ow­
e r Co. is inte nded to o p­
erate at 150,000 vol t s, th e 
hi g hes t in commercial 
~erv ice-the largest self­
coo led, o il-in sulated tran s­
fo rm er s, rated at 3000-

MICHIGAN UNITED 
TRACTION COMPANY 
ADOPTS 2400 - VOLT 
DIRECT - CURRENT 
SYSTEM. - A n o th er in ­
,tan cc o f th e in cr eas ing 
te nde ncy t o use hig h ­
vo ltage r a ilway sys tem s 
is t h e d ec isio n of the 
~lichig;m Un ite d T r ac tio n 

PITTSBURG & BUT­
LER CHANGES TO 
1200-VOL T D.-C. SYS­
TEM.-Thi s year h as 
witn esse d a very interest­
ing cha nge o n the P it ts-
burg & Butler Str ee t 
Ra il way sys t e m. Th e 
company ha d bee n o per­
ati ng for a bo ut fo ur years 

LARGEST ROTARY 
CONVERTERS.-To th e 
Ce n er a l E lec tri c Com ­
pa ny is c red it ed the de­
,·e lopme nt of t he la r gest­
,._ize rota ry co n ve rter eye r 
bu il t. 1\ co ntr ac t was 
secured for eight of th ese 
111a chin es, of 4000 kw., fo r 
the Co111mon we;i lth E di-

LARGEST ELECTRIC MINING HOIST.- The 
General Electric Co mpa ny has bu ilt fo r the 
Cro,Yn Mine s Ltd., o f South Africa. a 4000-hp. 
hoist, t h e large st o f its kind. T h e ho is t is dr iven 

CATSKILL AQUE-
DUCT.- \f in ety-five per 
ce nt. of the e lec tri ca l 
equipm ent use d in the 
co n st ruct io n of t h e g r eat 
Ca t skill aquedu ct syst em 
fo r N cw Y o rk City w as 

STORAGE-BATTERY MINING LOCOMO­
TIVES.- Th e successfu l int roduct io n , d urin g the 
pas t yea r. of several 4½ - t on s torage- battery loco:110-

deve lo pment in Canada, wi ll be furni sh ed by the 
Gene ra l E le c tric Co mpany. The contrac t, obtained 
th ro ug h the Canadia n Ge ne ral Elec tri c Company, 
co mpri ses twe !Ye 10,000 kv-a. vert ica l shaft water­
v,d1ee l tv"e ge ner a t o r s, s ix 1250-k v-a . ge nerators, 
thirtee n 150-k w. m o to r -ge nerato r ' se t s, swit chboa rd s. 
regul ato r s a nd a ll acces .sor ies . 

kv -a. , we r e built for th e Southern P owe r Co. for 
o utd oo r u se o n lin es carry in g 100,000 vo lts.-Several 
unit s of 3000-kY-a., qo,ooo-vo lt rating, have b ee n in­
s talled by th e Eas t e rn l\ l ichigan Power Co.-A num­
b er of o ther unit s fo r 7500 kv-a. , 120.000 vo lt s, have 
b ee n ins ta ll ed by the Utah P o wer Co.-All the se in­
stallat ions ,ve r e m ade hy th e Ge neral E lec tric Com­
pa n Y. 

C0. to elec tri fy fo r o pe ration o n 2400 volt s direct 
current. Thi s co ntrac t fo r t he co mplete equipment 
was a lso award ed th e Ge n er al E lec tri c Co mpany. 
Th e o rder co mprise s t we nty GE-239, fo ur-motor, 
125-h p·. comp le t e car equipments , thii-teen 500-kw. 
m otor-gene ra to r se ts , e ig ht 500-kw. r o ta ry co nvert­
e r s, a 7500-kw. Curti s turbo-ge ne ra to r , 1500-kv-a. 
water-coo led tra n sform er. a nd co mpl et e switchboard 
pa nels and accesso rie s. The e lect ri fica ti o n embrace s 
a 02-mi le sec ti o n of th e roa d. 

o n the sin g le-phase sys tem, but thi s wa s abando ned 
the past year a nd the ro ad newly equipp ed throug h­
ou t w ith the 1200-vo lt d irect-curr ent system. The 
co ntract was awa rde d th e General Ele ctric Co m­
pa ny fo r the e ntire substation apparatus, co mprising 
four 300-kw., 1200-vo lt, 25-cyc le rotary · co nve rters, 
four 300-kv-a. tran sfo rm er s, switchb oards and ac­
cessor ies; a lso all the ca r equipm e nt s, co ns isting of 
t e n GE-225, 100-hp., co mple te fo ur-mo tor, 1200-volt 
equipm e nts, a nd all apparatus n ecessary for making 
th e ch an ge in th e p owe r s tati o n and tran smiss ion 
systems. 

so n Co. of C hi cago a nd thre e -i.ooo kw. fo r the Chi­
cago Ra ilways Co. A m o ng o ther imp o rtant orders 
r eceived fo r la r ge machine s may be m entio n ed ten 
3500-kw. co nve rters fo r th e New York E dison Co., 
t h ree 3000-kw. for th e Brooklyn Rapid Transit Co., 
five 2000-kw. fo r th e A luminum Co mpa ny of Amer­
ica . three 1700-kw. for the Rochester Railway & 
Lig ht Co., fo ur rooo-kw. fo r th e Le hig h Coa l & Nav­
iga tio n Co. 

by tw o 2000-hp ., 500-vo lt, d.-c. m o t o rs. direct con­
n ected t o th e drums a nd opera ted in se ries. The 
ho is t m oto r s deYelop fully 7000-hp. durin g acce lera­
ti o n . 

purchased from the General Electric Co mpany. This 
en g in eeri ng task ranks in a class with th e const ruc­
tio 1_1 of t h e Pana ma Canal a nd comprises the largest 
art1fic1al dam a nd the lo ng est a nd mo s t extensive 
tunn el sys t em in t h e world. Thirty storage-ba ttery 
minin g loco m o tive s are in se rvice in the tunnel con­
strnctio n work und er New York City. 

tiv es in coal mines o ffer s a so lution for th e eco n om­
ica l ga thering and hauling of coa l in the mine s. 

General Electric Company 
List of Sales Offices on Back Cover. 
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Union Signal Apparatus 
-is well known, it has the authority and prestige 

of time behind it. If your road is equipped with 
Union signal apparatus it will pay you to advertise 
the fact . Because it 

-has splendid advertising value; the public is in­
terested in knowing whether or not your road is pro­
tected with the best system and apparatus obtainable. 

Union Automatic Block Signals 
-promote economy in operation. Our signals controlled by 

continuous A.C. track circuits do this because they 

-help to keep trains on time; signals facilitate traffic and they 

-increase the capacity of the road by making it possible to run 
more trains on your present tracks. Also they thus 

-postpone the necessity for additional tracks. If the capacity 
of existing tracks is increased, you can handle m ore business with­
out buying more cars, because those you have can get over the 
road more often. 

Union Continuous A. C. 
Track Circuits 

-insure you against collision, accidents, detect open switches, 
defective and broken power bonds and 

-give protection at every point in the block. They 

-do not depend for safe operation on any sequence 111 move-
ments or any contacts, except between the wheels and the rails. 

All Union Signal Apparatus 
-is built for service. 

"Safety AND Economy" 
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ID4r luinu ~mitr4 & ~igual O!n. 
SWISSVALE, PA. 

SALES DEPARTMENT: 
30 CHURCH STREET, NEW YORK 

HUDSON TERMINAL BLDG. PEOPLES GAS BLDG. PACIFIC BLDG. CANDLER ANNEX CANADIAN EXPRESS BLDG. 
New York Chicago Sao Francisco Atlanta Montreal 

Represented by the GENERAL ELECTRIC CO. in Australasia, Sooth Africa and Arreotioa 
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PERRY, COFFIN 
& BURR 

PURCHASERS of Public Service 
Bonds 

ENTIRE issues on Properties 

ANYWHERE in the United States or 
Canada. 

Provided 

COMMUNITIES are substantial and 

BUSINESS is reasonably developed 

A Specialized Business gives 
A Specialized Service 

60 State Street, Boston, Massachusetts 

THE ARNOLD COMPANY 
ENGINEERS- CONSTRUCTORS 

ELECTRICAL - CIVIL-MECHANICAL 
IOS SOUTH LA SALLE STREET 

CHICAGO 

ALBERT S. RICHEY 
ELECTRIC RAILWAY ENGINEER 

WORCESTER POLYTECHNIC INSTITUTE 

WORCESTER,MAS~ACHUSETTS 

The Economical Production, Distribution and Application of Power: 
Transportation Efficiency: Physical Repo113; Electrolysis lnvestiga• 

tions; Estimates; Designs; Specifications: Tests 

THE W. H. SCHOTT COMPANY 
Engineers-Constructors-Managers 

DEVELOP and MANAGE: 
E lectric Railways-Light and Power Plants-Hydro-Electric De­
velopments, Central Station H eatin g Plants-Gas and water-':"orks. 
(P hysical and Financial Examinations and Reports a Specialty.) 

Harris Trust Building, Chicago 

Scofield Engineering Co Con'!>ulting Engineers 
-------------• PHILADELPHIA, PA. 

POWER STATIONS GAS WORKS 
HYDRATTLIC DEVELOPMENTS ELECTRIC RAILWAYS 

~ Electric Railway Lighting and 
Power Company Bonds 
ENTIRE ISSUES PURCHASED 

N. W. HALSEY & CO. 
N ew York Philadelphi a Chicago San Francisco 

THE J. G. WHITE COMPANIES 
ENGINEERS-MANAGERS 

FINANCIERS 
43 EXCHANGE PLACE, NEW YORK 

CHICAGO SAN FRANCISCO 

jfor~, :t13acon & iva~is. 
.?en9ineers, 

115 BROADWAY. 
New Orleans NEW YORK San Francisco 

A 
STONE ' WEBSTER EN<ilNl:ERIN(i CORPORATION 

(ONSTRUCTING ENGINEERS 

Nl:WVORK BOSTON CHICAGO 

SANDERSON &. PORTER 
ENCINEERS AND CONTRACTORS 

REPORTS• DE.SIGNS• CONSTRUCTION • MANAGEMENT 

HYDRO-ELECTRIC DEVELOPMENTS 

RAILWAY. LIGHT AND POWER PROPERTIES 

NE.W YORK 

CHICAGO, 
JNSURANCE EXCHANGE BLDG. 

SAN FRANCISCO 

NEW YORK, 
TRINITY BUILD I NG. 

Purchase, Finance, Construct and Operate Electric Light, 
Gas, Street l{ailway and \Vater Power Properties. 

Examination and reports. Utility Securities Bough t and Sold. 

WOODMANSEE & DAVIDSON, Inc. 

ENGINEERS 
MILWAUKEE 

Wells Bldg. 
CHICAGO 

1st National B!3nk Bidg. 

M. H. HOVEY, Consulting Signal Engineer 
:MADISON, WISC. 

Investigations, Plans, Specifications, Estimates and Valuations. 
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.AMERICAN BRIDGE CoMPANY or NEw-YoRK 
HunsoNTERMINAL-30 CHURCH STREET, NEwYoRK 

WanuEacturers oE Steel Structures of all classecS 

particularly BRIDGES AND BUILDINGS 

Line of Twelve Electric Transmission Tow­
ers, 78 feet high. 

NEW YORK, N. Y., Hudson Terminal, 
30 Church Street 

Philadelphia, Pa., Pennsylvania Building 

Boston, Mass. John Hancock Bldg. 

Baltimore, Md., Continental Trust Building 

PITTSBURGH, PA. . • Frick Building 

Rochester, N. Y. . . . . Powen Block 

Buffalo, N. Y. . . Marine National Bank 

Cincinnati, Ohio • • Union Trust Building 

Atlanta, Ga. . . . . . Candler Bnilding 

Cleveland, Ohio . . Rockefeller Building 

Detroit, Mich., Beecher Ave. & M. C.R. R. 

CHICAGO, ILL., Commercial National 
Bank Building 

St. Louis, Mo., Third Nat'I Bank Building 

Denver,. Colo., First Nat'l Bank Building 

Salt Lake City, Utah, Walker BankBuilding 

Duluth, Minn. . • . . Wolvin Building 

Minneapolis, Minn., 7th Ave. & 2d St., S. E. 

Pacific Coast Representative: 

U.S. Steel Products Co., Pacific Coast Dpt. 

SAN FRANCISCO, CAL., Rialto Building 

Portland, Ore. . Selling Building 

Seattle, Wash.,4thAve. So., Cor.Conn. St. 

Export Representative: United States Steel Products Co., 30 Church St., N. Y. 
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D. C. & WM. B. JACKSON 
ENCINEERS 

CHICAGO BOSTON 

The Engineering and Contracting Co. 
1265 Broadway, New York 

HARRIS TRUST BLDG. 248 BOYLSTON ST. 
Plans, Specificatio_ns, Supervision of Construction 

General Superintende,ce and Management 
Examinations and Reports 

Financial Investigations and Rate Adjustments 

A. L. DRUM & COMPANY 
CQNSULTINC AND CONSTRUCTINC ENCINEERS 

ELECTRICAL • CIVIL • MECHANICAL 

PHYSICAL AND FINANCIAL REPORTS 

American Trust Bulldlng CHICACO 

E. H. McHenry W. S. Murray 

McHENRY & MURRAY, ENGINEERS 
Second National Bank Bldg. 

General Railway Engineering New Haven, Conn. 
and Electrification 

CULICK•HENDERSON CO. 
ln■pectlon Railway Equipment 6 Material• 

PITTSBURCH CHICACO NEW YORK 

ROOSEVELT & THOMPSON 
ENGINEERS 

Report, Investigate, Appraise, Manage Electric Rallwa7, 
Light and Power Properties. 

71 Broadway, New- York 

CONSULTING 
ENGINEERS 

Electric Railroad and Power 
Plant Work a Specialty. 

Qualified by long experience 
to handle your most difficult 
problems. 

Prompt Service Standardized Charge• 

Robert W'. Hunt Jno. J. Cone Jas. C. Hallsted D. W. Mc~augher 

ROBE RT W. HU NT & CO., Engineers 
BUREAU OF INSPECTION TESTS & CONSULTATION 

Inspection and Test of all Electrical Equipment 
NEW YORK, !JO West St. ST. LOl' I S, Syndicate Trust Bldg. 

CHICAGO, 2200 I nsurance Exclrnnge. 
P ITTSBURG U , l\Ionongaileln Bk. Bldg. 

KNOX, HESKETT & CO. 
ENGINEERS 

Investigations, Engineering, Construction and Managemen t 
for Public Utilities and Industrial Plants 

Fisher Building 
CHICAGO 

Oklahoma City 
OKLA. 
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Overhead Electric Power Transmission 
By Alfred Still, Assistant Professor of Electrical Engineering, Purdue 

University. 306 pages, 6 x 9, illustrated, $3.00 (12/ 6) net, postpaid. 

Transmission Line Construction 
By R. A. Lundquist. 295 pages, 6 x 9, 183 illustrations, $3.00 (12/6) net, 

postpaid. 
These two books cover the field completely. 
"Overhead Electric Power Transmission" 1s for the office engineer. 

One reviewer said : 
" It is evidently written by a man who has been ' through the mill,' and 

has known the inconvenierice of searching here and there for specific 
information on methods of a rriving at the best choice of details of a trans­
mission system for g iven service under specified operating and financial 
limitations." 

"Transmission Line Construction" gives cost data, specifications and 
up-to-date information on materials, equipment, labor, etc., etc. 

They are companion volumes and have been much in demand. 

W • • D • of Electrical Appar-
1 flllg IagfaffiS atus and Installations 

252 pages, 6 x 9, 439 ill11•strations. $2.00 (8/ 4 ) 
net, postpaid. 

They show much mor e than simple wiring connec­
tions. By their use it is possible to lay out a modern 
switchboard, to connect the apparatus and to understand 
the principles of operation of the various machines. The 
book does not attempt to cover armature winding. 

There is practically no text, the circuit diagrams hav­
ing been so drawn as to be self-explanatory. 

Transformer Practice 
Ry William T. Taylor. S cco 11d edition, 278 pages, 6 x 

9, 189 illustrations, $2.50 (rn/6 ) net , postpaid. 

I t does not treat o f fundamental principles a nd design. 
Instead, it confines itself to the problems of the engi­
neer in charge of installations and operation. It covers 
manu fac ture, a ss·embling , connections, operation and 
testing. 

McGraw-Hill Book Co., Inc., 239 W. 39th St., N. Y. Publishers of Books for the 

Electric Railway Journal 

MARSH & McLENNAN FIRE INSURANCE 
Special Attention Given to Traction lnsoraaee 

Chicago Office OFFICES: 
New York Office 
54 William Street 

175 J ackson Blv'd 
Insurance E x cha nge 

London Office Minn eapolis Office 
300 N icollett Ave. 

Duluth Office 
Torrey Building 123 Bishopsgate Street 

DETECTIVES 
Street and Interurban Railway Work and 

Prosecutions our Specialties 

THE P. EDW. WISCH SERVICE 
171 Broadway, Suite 11, NEW YORK 

GEO. P. NICHOLS &BRO 
OLD COLONY BUILDING CHICAGO, ILLINOIS 

DESIGNERS AND BUILDERS OF 

Electric Transfer Tables 
Our transfer tables are used on nearly every i_mpor~ant steam 

railroad system in this country and on many electric railways. We 
can furnl!,h these in either the surface or tile pit types, and to meet 
all requirements. 

A. G. E. LABOR SAVING MACHINES 
For Armature Bandin1r, Coil \Vinding, Taping, Pinion Pulling• 
Commutator Slotting and Pit Jacks, Armatui e Buggies and 
Armature Removing Machine•. 

Manufactured by 

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

Drummond's Detective Agency 
A quarter of a century in business 

A. L DRUMMOND, Gen. Mgr., Ex-Chief U.S. Secret Service 
Park Row and Ann St., New York 

Inside Work Strike' Breaking 
Checking Investigating of Claims 

The Searchlight Section has been 
created to fill your "wants." Are 
you taking advantage of its services? 

NEILER! RICH & co., INC, 
Successors to 

PIERCE, RICHARDSON & NEil ER, (Inc,) Engineers 
Manhattan Building, CHICAGO, ILL. 

Frederick Sargent A. D. Lundy 
Wm. S. Monroe James Lyman 

SARGENT®. LUNDY. Engineers 
Railway Exchange Bldg. Chicago. Ill. 
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1 1 

The Experience of the Connecticut Company 
The Connecticut Company operates 7 5 o/o of the total street railroad 
mileage in Connecticut, embracing nearly all the principal cities. 
Mr. R. C. Cram, till recently the Assistant Engineer of this Company, 
quotes some illuminating experiences with wood block pavement. 
He states in the Electric Railway Journal of September 6th: 

Noble Avenue, north of Barnum Street, Bridgeport, Conn. 

"As a paving material, it rivals granite even 
when wear is considered, and is more readily 
cut in around obstructions. While trouble is 
had at times from the tendency of the block 
to buckle under certain conditions, such 
troubles are usually quite easy to remedy. 
The result is a smooth, clean, quiet pavement 
which is highly desirable, especially in resi­
dential sections. It is adaptable to both T 
and groove rail and may be quickly replaced 
after track repairs, even in the winter time, 
with the least loss of material." 

The above illustration shows a typical 
stretch of wood block pavement laid 

in 1907-removed temporarily and re­
placed in 1910. The photograph was 
taken in July, 1913, showing the pave­
ment still in first-class condition. 

For track use, wood block paving has 
the advantage of being smooth, clean, 
noise-deadening, and immune from 
fracture or damage by rail vibration. 
It is easily removed and replaced for 
track repairs without loss of material 
or extra expense. I ts durability ex­
ceeds that of granite block. 

Booklets f rec on request 

U. S. WOOD PRESERVING COMP ANY 
162 Broadway, New York City 
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O konite Co., The ... .•.......... 10 
O'Neall. W . Q ................. 25 
Oven Equ ipment & ::\1fg. Co., 

The .... . .. ............. . .. 84 
O'xwel<l Acetylene Co.. . . . . • . . . . 88 

p 

Pantaso te Co. . ................ 79 
Parmenter Fe nder & vVheel 

Guard Co. . . ......... . .. . ... 100 
P atten Co., Paul B ............. 89 
Paxson Co., J. W .. .... •...... . 26 
Pennsylvan ia Metal Culvert Co . . 25 
Perry, Coffin & Burr . .. .. . ... .. . 60 
P eters & Co., G. D ... .... . .... . 110 
" Position v\'anted" Ads ... .. .. .. 77 
Post & Co .. E. L. ..... . ........ 116 
Power Specialty Co ............ 40 
Prepayment Car Sales Co . .. 124, 125 
Princeton Sheet Metal -Co . ...... 25 
Protective Signal Mfg. Co .. . ... 17 
Pyrene l\ifg. Co ...... .. ...... .. 79 

R 

Rail J oint Co. . . . . . . . . . . . . . . . . . 28 
Railway Im provement Co . ... .... 117 
Ra ilway Rolle r Bearing- Co ...... 114 
Rai lway Steel Spring Co ........ 120 

l'agc 
Ra il w:1y Supply & Curta in Co ... . 96 
I{a il way Track Wk. Co . .... .• ... 78 
l{a ilway and T ract ion S upply Co.102 
Rai lway Util it y Co ............. 99 
Rama po Jron Works ............ 17 
Ri chey, 1\lbert S ............... 60 
Road Supply & Metal Co ........ 25 
Roebling's Sons Co., J ohn A ..... 18 
Rooke Automatic Rcgistc1· Co ... 9-l 
J{oosevelt & Th ompson.. . . . . . . . . 61 
!foot Sprin g Sc ra per Co .. .. ..... 100 

s 

St. Louis Car Co ...... .. ... ... . 1.10 
St. Louis Steel Fdry ............ 26 
Samson Cordage Works ......... 107 
Sanderson & l'orter . . . . . . . . . . . . 60 
Sargent & Lundy ...... .. ....... 62 
Scaife, Wm. B., & Sons Co .... 38 
Schot t Company, The \V. ll . .... 60 
Scofi e ld Eng ineering Co ...... ... 60 
S econd H and Equipment ...... 76, 77 
Security Vau lt & Meta l Works . . . 25 
S herw in-vVilliams Co., The ...... 71 
Sioux Falls M etal Culvert Co ... 25 
*S mith & Co., Ltd., Frederick... F 
S mith Heater Co., P eter. . . . . . . . 97 
Speer Carbon Co .. ...... ....... 110 
Spence r, J. N .. ... . . . . ......... 25 
S poka ne Corrugated Culve rt & 

T an k Co ........... . . . ...... 25 
Stackpole Carbon Co . . .......... 111 
Standard Motor Truck Co ... .... 121 
Standard P aint Co .............. 82 
S tandard S teel \Vorks Co ....... I 19 
S ta ndard Underground Cable Co. 12 
Sta nd ard Varnish \\'orks . .. ... .. 7 1 
S tar Brass \Yorks ......... . .... 104 
S te phe nso n Co .. J ohn ........... 1.1 1 
S te rling Van"1ish Co ..... ....... 7 1 
Sto ne & \\ 'ebster E ng'g Cor p .... 60 

T 

T aylor E lectric Truck Co ..... ... 120 
Tenn essee Metal Culvert Co ..... 25 
Th ew Au toma tic Shovel Co .. .... .1 I 
Ti tan iu m All oy Mfg. Co ...... .. . 65 
T oo l S teel Gear & P inion Co .. 4-l, 45 
Trnlley Supply Co . ... ...• .. .... I OG 

u 
Un ion Electric Co .. .... .. ...... 71 
Union Switch & Signal Co ....... 59 
U nion Spring & Mfg. Co ........ 122 
*United E lectric Car Co.. ...... II 
U. S. Elec tric Signal Co ........ 19 
U. S. M~tal & l\:Ifg. Co ... ...•.. 106 
U. S. \Voocl Preserving Co ..... • 63 
lJniver sal Lubricating Co . . The .. 105 
Un iver sal Safety Tread Co ...... 100 
Utah l\re tal Culvert Co ....•..... 25 

V 

Va n Dorn & Dutton Co ........ 116 
Va lentine-Clark Co., The ........ 16 
Yi1·gin ia M eta l Culvert Co ...... . 25 

w 
Walpole Tire & Rubber Co ..... 71 
"\Vant" and "For Sa le" Acls .. 76, 77 
Wason Mfg. Co •............... 131 
Watson-Stillman Co .. .. ........ 80 
W eir Frog Co ...•..••........ .. 27 
Western Electric Co ......... .•. 23 
Western Metal M fg. Co ...... . .. 25 
Westinghouse E lectric & Mfg. 

Co ...... . • . ................ 2, 5 
W estinghouse Traction Ilrake Co. 4 
W eston E lec. Instrument Co.. . . 67 
Wharton, Jr. & Co., Inc., Wm. . 36 
Wheel Tru ing Brake Shoe Co .... 122 
White Companies, The J. G .. ... 60 
*W hite & Co., Ltd., J. G . . . . . . . . F 
Whitmore Mfg. Co ............. I 12 
W illey Co., C. A . .......... .... 71 
Wilson Machy. Co., Harold R ... 76 
Wi sch Service. T he P. Edw ... .. 62 
W isconsin Culvert Co ......... .. 25 
Wood Co., Chas. N ...... .... 17, 67 
W oodmansee & David son, Inc ... 60 
Wood-Preserver Co., C-A ....•.•. 16 
W o rcester Brush & Scraper Co .. 24 
W yoming Shovel \-Vorks ...•. .. . 26 

z 
Zelnicker Supply Co., Walter A .• 77 

Classified 
''Want'' and 

Directory 
"For Sale" 

of Advertisers, Pages 66-72 
Advertisements, Pages 76-77 



-A RAIL­

TITAN IU l\I-TREAT E D OPEN HEARTH 

T op of Center 
H ead of H ead 

Carbon .. .. . O. i6 0.77 
Manganese .. o . 744 o . 8IO 
Phosphorus . 0 .019 0. 018 
Sulphu r .... 0. 034 0.035 
Silicon . .. . . . o.ogo 0 .092 

PHYSI CAL PROP ERTIES 

Elastic Limit ............. . 
Ultimate Strength ........ . 
Per Cent. Elongation ...... . 
Per Cent. Reduction ...... . . 
Hardness . ... . .. . .... . . .. . 
Impact Resistance .... . . . . . 

W eb Flange 
0.80 0.77 
0.767 0 .757 
0 .025 0 .018 
0.033 0 .035 
o. ogo o .o8g 

H ead 
58700 

125000 
9.5 

IO . I 

Web 

237 250 
I. 32 l .04 

Chemical Analyses 
AND 

Physical Tests 
of these Two Rails 

Taken from Bulletin No. 2 

RAIL REPORTS 
Write For copy showing 

Complete tesb 

-A RAIL­

STAN DARD OPEN H EARTH 

Top of Center 
Head of Head Web Flange 

Carbon ..... 0 .64 0 .75 
Manganese .. 0 .784 0.901 
Phosphorus . 0. 019 0.026 
Sulphur .... 0.032 0 .050 
Silicon . .... o. 137 o . 145 

~ 
t~~ 
"'' ,.•; 

o .88 o.73 
0 .814 0.790 
0.044 0 .020 
0.069 0.038 
0. 150 0. 145 

-. •, ._., ,·-..J!#!:u,;5:f{,?-fi1lr~. -=-~•"· 

Flange 
59600 

128900 
I0.8 
12 .3 

226 
1.28 

PHYSI CA L P ROPERTIES 

E las ti c Limit ....... . 
Ultimate Strength ... . 
Per Cent. Elongation . . 
P er Cent. Reduction .. . 
Hardness ...... . . ... . 

H ead 
56wo 

122 100 

8.5 
8 .5 

Web 

21 7 283 
1. 16 o.88 

Flange 
57100 

120500 
I I. 5 
12 .7 

214 
0 .92 

\Yhite-Souther Endurance. 
both ends unbroken after ... 

Number of ReYolutions 
31 ,667,800 

Number of Alternations 

Impact Resistance ... . 

, vh ite-Souther Endurance . . 
Number of Revolutions 

12.122,700 
Number of Alternations 

Landgraf-Turner Endurance 121 5 960 870 Lan<lg ra £-Turner E nd urance 1350 740 1355 

TITANIUM ALLOY MANUFACTURING COMPANY General Offices and Works 
Niagara Falls, N. Y. Operating Under Rossi Patents 

Pittsburgh Office : Oliver Building 
Chicago Off ice : Peoples Gas Bldg . 

Processes and Products Patented 

AGENTS: 
THE PRIMOS CHEMIC AL CO., Primos, Delaware Co ., Pa . 

Pacific Coast : ECCLES & SMITH CO., Los Ang eles, Portland, San Francisco 

Great Britain and Europe : T. ROWLANDS & CO., Sheffield, England 
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CLASSIFIED DIRECTORY 
of Manufacturers, Manufacturers' Agents, Engineers, Contractors, Bankers, Brokers, Etc., Etc . 

advertising in this issue of the Electric Railway Journal 

NOTE-For reference to the advertisements, see alphabetical index on page 64. * Indicates advertisements appearing in the International Edition only 

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

Air Cleaners. 
Lord Mfg. Co. 

Bearings, Oilless, Graphite 
& Bronze & Wooden. 

Graphi te Lubricating Co. 

Brake Adjusters. 
Ackley Brake & Supply Co., 

Inc. 

Buttons. (See Badges National Ma"Ileable Castinga 
and Buttons.) 0 ~~- Brass Co. 

Buzzer Systems. St. Louis Car Co. 
Bearin1;is, Roller & Ball. Brake Shoes. Consolidated Car. Heating 
fless-Bnght Mfg. Co. Amer. Brake Shoe & Fdy. Co. 

Al~~rlil (~~e BBeea::tnggsMae:d Railway Roller Bearing Co. Ba~b~ur-Stockwell Co. 
Bearing Metals.) Bells and Gongs. Brill Co., The J. G. Cables. (See Wires and 

Catchers and Retrievers, 
Trolley. 

Ecli pse Railway Suppl)' Co. 
Elec. Service Supplies Co. 
Holland Trolley Supply Co. 
Long, E.G. 

Alloys, Steel and Iron. 
Titanium Alloy Mfg. Co. 

Alternators. (See Gener-
ators, Alternating Cur­
rent.) 

Anchors, Guy. 
Garton Co., W. R. 
Johns-Manville Co., H. W. 
Ohio Brass Co. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 

Anti-Climbers. 
Railway Improv ement Co. 

Armature Lifts. (See 
C r a n es, Hoists and 
Lifts.) 

Cables.) 
Brill Co., The J. G. *Canadian Brake Shoe Co. 
Consolidated Ca r-Heating Co. Columbia M. Wks. & M. I. Carbon Brushes. (See 
Electric Service Supplies Co. *H~~field's Steel Fdry. Co. Brushes, Carbon.) 
~ h}~onB!a~u~~- Co. Long Co. E. G. 
St. Louis Car Co. McGuire-Cummings Mfg. Co. 
Trolley Supply Co. St. Louis Car Co. 
Western Electric Co. Taylor Electric Truck Co. 

Belt Conveyors. 
Jeffrey Mfg. Co. 

Belting. 
J effrey Mfg. Co. 

Benders, Rall. 

I 
Duda Co., The. 
*H adfield's Steel Fdry, Co. 

Wheel Truing Brake S. Co. 

Brakes, Brake Systems 
and Brake Parts. 

Ackley BrJke & Supply Co., 
Inc. · 

Allis-Chalmers Manufactur­
ing Co. 

Brill Co., The J. G. 
Columbia M. Wks. & M. I. 

Co. 

Car Equipment. (For 
Fenders, Heaters, Reg­
isters, Wheels, etc., see 
those headings.) 

Car Trimmings. (See also 
Curtains and Curtain 
Fixtures, Registers and 
Register Fittings, etc.) 

Brill Co., The J. G. 
Cincinnati Car Co. 
Columbia M. Wiks. & M. I. 

Co. 

Lord Mfi. Co. 
Trolley Supply Co. 
Union Electric Co. 
Wood Co., Chas. N. 

Ceiling, Car. 
Keyes Products Co. 
l'antasote Co. 

Chain & Belt Machinery. 
Beaumont & Co., R. H. 

Change Carriers. 
Etter, Chas. F. 
Charging Sets, Storage 

Battery. 
General Electric Co. 

Automobiles and Busses. Watson-Stillman Co. I 
Ni les-Bement- Pond Co. 

Brill Co., J. G. Wharton, Jr., & Co., Wm. 

General Electric Co. 
Jones' Sons Co., J. M. 
Kerschner, W. R. 

Electric Service Supplies Co. 
Hale & Kilburn Mfg. Co. 
St. Louis Car Co. Checks, Employees'. 

American Ry. Supply Co. 
Long Co., E. G. I Cars, Near-Side. Circuit Breakers. 

I 
Zelnicker Sup. Co., W. A. 

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

Lord Mfg. Co. 
McGuire-Cummings Mfg. Co. 

Near-Side Car Co. *British Westinghouse Elect. 
& Mfg. Co. Ltd. 

Axles. 
Bemis Car Truck Co. 
Brill Co., The J. G. 
Cambria Steel Co. 
Ca rnegie Steel Co. 
Cincinnati Car Co. 
•Hadfield's Steel Fdry. Co. 
Hanna Co., J. A. 
Lobdell Car Wheel Co. 
McGuire-Cummings Mfg. Co. 
National Tube Co. 
Niles Car & Mfg. Co. 
Railway Steel Spring Co. 
St. Louis Car Co. 
Standard Motor Truck Co. 
Standard Steel Works Co. 
Taylor Elec. Truck Co. 
Westinghouse Electric & Mfg. 

Co. 

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

Co. 
I. Co. 

Babbitt Metals. 
Bearings & 

(See 
Bearing 

Metals.) 

Badges and Buttons. 
American Railway Supply Co. 
fnternation al Register Co. 
Wes tern Electric Co. 
VV oodman Mfg. & Supply 

Co .. R. 

Ballast Cars and Ballast ­
Ing Machinery. 

•Hadfield's Steel Fdry. Co. 
Jeffrey Mfg. Co. 

Bankers and Brokers. 
Halsey & Co., N. W. 
Perry, Coffin & Burr. 

Batteries, Dry. 
Johns-Manville Co., H. W. 
Stackpole Carbon Co. 
Western E lectric Co. 

General Electric Co. 
Westinghouse Electric & Mfg. 

Co. 

Boilers. 
Babcock & Wilcox Co. 

Boiler Cleaning Com-
pounds. 

Dearborn Chemical Co. 
Johns-Manville Co., H. W. 

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

Boiler Tubes. 
National Tube Co. 

McQuay-Norris Mfg. Co. C~rnsd ~;~sre:S~~r, Freight 

~;H~~;} t!t: ~0
E!ec. Co.· American Car Co. 

National Malleable Castings I Brill Co., The J. G. 
Co. The B!1da Co. 

Ohio Brass Co I Cambria Steel Co. 

Cutter Co. 
Garton Co., W. R. 
General Electric Co. 
Ohio Brass Co. 
\V es tern Electric Co. 
Westinghouse Elec. & M. Co. 

St. Louis Ca; Co. C:ncinnati Car Co. 
Taylor Electric Truck Co. I Federal Storage Battery Car Clamps and Connectors 
U. s. Metal & Mfg. Co. Co. . for Wires and Cables. 
\Vlestinghouse Trac. B Co. Hanna Co., J. A. American Gen'! Eng'g Co. 

Jewett Car Co. Anderson M. Co., A. & J.M. 
Brazing and Welding Jones' Sons Co., J. M. Dossert & Co. 

Processes. Kuhlman Car Co., G. C. Elec. Service SupI>_lies Co. 
Goldschmidt Thermit Co. McGuire-Cummings Mfg. Co. General Electric Co. 
Indianapolis Switch & Frog Near-Side Car Co. Klein & Sons, Mathias. 

Co. Niles Car & Mfg. Co. Ohio Brass Co. 
and Ohio Brass Co. St. Louis Car Co. Western Electric Co. 

Oxweld Acetylene Co. Stephenson Co., John. Westinghouse Elec. & M. Co. 
Bolts. (See Nuts 

Bolts.) 

Bond Clips. 
Electric Railway 

ment Co. 

Bond Testers. 
American Steel & 
Lord Mfg. Co. 
Ohio Brass Co. 

Westinghouse Electric & Mfg. *United Electric Car C,:,. Cleaners and Scrapers, 
Co. Wason Mfg. Co. Track, (See also Snow-

Improve- B I d B lldl I Plows, Sweepers and 
A~~~~:nanBrid~e C~~s. ~f:C~~its!~~~~S~~-plies Co. Brooms.) 
Brown Hoisting Machinery Near-Side Car Co. ~r~~in~~ti l~~ 1c:o?· 

\Vire Co. Co. Prepayment Car Sales Co. McGuire-Cummings Mfg. Cc;. 
Brooms, Track, Steel or Cars, Self-Propelled. Ohio Brass Co. 

Rattan. B .ll C Th J G Paxson Co., J. W. 
Bonding Tools. Paxson Co., J. W. , n o., e · · C Root Spring Scraper Co . 
. \merican Steel & Wire Co. Western Electric Co. Federal Storage Battery ar Van Dorn & Dutton Co. 
Elec. Ry. Improvement Co. Worcester Brush & Scraper Ge~~~al Electric Co. Western Electric Co. 
Elec. Service Supplies Co. Co. Gould Storage Battery Co. Worcester Brush & Scraper 
Ohio Brass Co. Zelnicker Sup. _Co., W. A. , Co 
Bonds, Rall. Brushes, CarTion. McKeen Motor Car Co . · Clea;s, Car Wiring. 
American Steel & Wire Co. Dixon Crucible Co., Jos. Cars, Work & Derrick, General Electric Co. 
Elec. Ry. Improvement Co. Drew Electric & Mfg. Co. American Bridge Co. Cl t r and Sockets 
Elect r ic Service Supplies Co. General Electric Co. The Buda Co. us e s EI • C · Cincinnati Car Co. General ectnc o. 
Garton Co., W . R. Teandron, W. J. H C J A C I d A h Handling 
General Electric Co. °Le Carbone Co. anna o., • • oa an s · 

ll Goldschmidt Thermit Co. Le Valley Vit.e Carbon B. McGuire-Cummings Mfg. Co. (See Convey~rg )nd 
Tohns-Manville Co., H. W. Co. Cast Welded Joints. (See Hoi~ting Mac nery. 
Lord Mfg. Co. Morgan Crucible Co. Joints Rail.) I Co_asting Clocks. 
Ohio Brass Co. Speer Carbon Co. ' Railway Improvement Co. 
Roebling's Sons Co., John A. Stackpole Carbon Co. Castings, Composition or Coils, Armature & Field, 
U nion Electric Co. V\/estern Elec. Co. Copper. Cleveland Armature Works. 
Westinghouse Electric & Mfg. Westinghouse Elec. & M. Co. Anderson M. Co., A. & J. M. Cleveland Coil & Mfg. Co. 

Co. Buckets, Grab. Castings, Gray Iron and Columbia M. W. & M. I. Co. 
C D & W Fuse Co. Batteries, Storage. Book Publishers. Beaumont o., R. H. I Steel. General Electric Co. 

Electric Storage Battery Co. McGraw-Hill Book Co., Inc. Bu_m pers, Car. t~~~~ic!~akBrYJ1;; 8c!.dy. Co. Independent Lamp & Wire 
Federal Storage Battery Car. I Boring Tools, Car Wheel. B_nll_ Co.,. The T. G. Ameri·can Gen'! Eng'g Co. Co 

Co. Niles-Bement-Pond Co. Cu~cmnati Car Co., G. C. I Bemis Car Truck Co. McL~er Electric & Mfg. Co. 
G\VoeusltderSntoEralgecetr~1cattCeroy. Co. Bra_ces, Rail. . Ra1_lway lmprove~ent Co. I Columbia M. Wies. & M. 1. Roebling's Sons Co., John!°"· 

National Malleable Castings Railway & T rnct ton Supply Co. Westinghouse Elec. & M. Co. 
Bearings and Bearing Co. Co. Falk Co., The. Coils, Choke & Kicking. 

Metals. Kilby Frog & Switch Co. Bumpers, car Seat. *Hadfield's Steel Fdry. Co. Electric Service Supplies Co. 
Ameri can General Engrg. Co. Weir Frog. Co. Elastic Tip Co. Jeffrey Mfg. Co. General Electric Co. 

CBeomluims bC1_aar ~1.r u\cVk. C&o. ', ' . I. Brackets and Cross Arms. Elec. ~ervice Supplies Co. L Tones'cSonsECor., J. M. tv:~i:1gt~~s;oEiec. & M. Co. 
1n m . Imperial Rubber Co ong o., · .,_ 

Co. (See also Poles, Ties, Massachusetts Chemic~! Co. St. Loui~ Car Co. Coils, Machines for Band• 
General Electric Co. A Po~ts, eBtC;.d) C Walpole Tire & Rubber Co. St. LoUJs Steel Fdy. Ing and Winding, 
Hess- Bright Mfg. Co. mcncan n ge o. Standard Steel Works Co. American Gen'! Eng'g Co. 
Long Co., E. G. Creaghead Engineering Co. I Bunkers, Coal. U nion Spring & Mfg. Co. Columbia M. w. & M. I. Co. 
Lumen Bearing Co. Elect r ic Rail way Equipm ent American Bridge Co. Wharton Jr., & Co., Wm. Electric Service Supplies Co. 
More-Jones Br ass & M. Co. Co.. Beaumont Co., R. H. Garton Co., W. R. 
Ohi o Brass Co. Electric Service Supplies Co. . & Castings, Malleable and G · Id M h Co Geo M 
Post & Co., E. L. I nternational Creosoting & Bushings, Graphite Brass. w!!~~n Efe~t~ic Co. . . 
Railway Roller Bearing Co. Construction Co. G wi?deni, hr" t" C Amer. Brake Shoe & Fdry. Coin-Counting Machines. 
St. Louis Car Co. Lindsley Bros. Co. rap ite u ica mg o. Co. International Register Co, 
Taylor Elect r ic Truck Co. Nat ional Malleable Castings Bushings, Rubber. American Gen'! Eng'g Co. Johnson Fare Box Co. 
Westinghouse Elec & M Co Co. Imperial Rubber Co. Bemis Car Truck Co. 

· · · Ohi o Brass Co. *Hadfield's Steel Fdry. Co. Commutator Slotters. 
Bea rin gs . Center. Union Electric Co. Bushings, (See Wheels Teffrey Mfg. Co. American General Engineer• 
Baldwin Loco. 'Works Western Electric Co. and Bushing, Trolley.) Long Co., E. G. ing Co. 
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JUODEL 280, Single 
Ran ge Portabl e 

Voltn1eter. 
( One-quarter Size.) 

ELECTRIC RAILWAY JOURNAL 

WESTON 
Miniature 

for 
Precision Instruments 
Direct Current 

A new group of very small Indicating Instruments 
COMP ACT- A CCU RA TE- DURABLE-BEAUTIFUL 

PORTABLE 
Voltn1eters, JUtllivolt111eters, Volt-A111111eters, AnuueterM, l\Ul­
Ainn1eterN are supplied In single, double und triple ranges. 
The Tri 1•le rnnge Volt-Am1neter (•om1u•ising Hix ln!o1trumenh1 

In o n e. 
This group also includes BATTERY TESTERS. 

SWITCHBOARD 
Voltn1eters Volt-An101eters Arnrueters l\lil-An11neterM 

67 

l\lODl<]I, 2RO, Trl1,le 
Hnn~e Portable 

Volt-A1nnu•ter 
( One-quarter Size.) 

lUODEL 267, Switch­
board A 1111neter. 

( One-quarter Size.) 

This new line of Instruments represent s the latest deve lopment of the pivoted 
moving coli, permanent magnet type for low ranges. 

The refinement of design and mechanical work in them has been carried to a 
degree which would appear to be a lmost Impossib le of accomplishment, if the 
results were not evident in the instruments themselves. 

.lUODEL 2H8, Swttcb­
b oar ti Volt-Am­
ill e t e r. ll e a d s 
Arn1,ereN, I' re s s 
Button for Volts. 

They embody characteristics which have made the well known Wes ton Standards famous throughout the wo rld. (One-quarter Size.) 
They are accurate, dead beat and extremely sensitive. , 
They may be left continuously In circuit at full load without Injury and are shielded against the external electrical and magnetic influences of 

other apparatus in their vicinity. 
Tbe;r are substantially constructed and may be safely sent long distances through the mails and will withstand an extraordinary amount of 

vibration without Injury. 
They have the longest scale ever provided in instruments with equal length of pointer 
Each model has been thoroughly tested under the most severe conditions of service and in experiments extending over more than one year. 
The portable Instruments may he conveniently carried in the coat pocket. 
The prices have been established upon so low a scale that any one may possess one or more of these remarkable Instruments at moderate cost. 
If you cannot obtain the instrument desired from your dealer, write us. 
The several models and ranges offer a selection from over 300 different comhlna tlons, listed In Bulletin No. 8. WIii be mailed npon request. 

W E ST ON ELECT RI CA L I N STR UMENT COMPANY lUntu Office 111ul ,vorks: 
NE,VARK, N. J. 

New York, 114 Liberty St­
Chlcago, 832 Monadnock Block. 
Boston, 176 Federal St. 
Philadelphia, 342 Mint Arcade. 
Birmingham, American Trust Bldg. 

St. Louis, 915 Olive St. 
Denver, 231 15th St-
San Francisco, 682 Mission St. 
Cleveland, 1729 E. 12th St­
Detroit, 611! Union Trust Bldg. 

SKYLIGHTS 
Withou t packing or fi lli ng s u bstan ce-Of GLASS and 
M E T AL ONLY-ABSOLUTELY and PERMANENT LY 
P ROOF AGAINST LEAKAGE. Send for details. 

WE BUILD THEM RIGHT. 

National Ventilatin~ Co., 339 E. 26th St., N.Y. 

Every Power Plant Manager 
should have a copy of t he Jeffrey New Bulletin No. 
32-B on Coal and Ashes Handlin~ Machinery, just 
off t he p ress. 

Send fo r it-Now 1-3-14 

Jeffrey Mf~. Co. Columbus, 0 . 

MURPHY 

AUTOMATIC SMOKELESS FURNACE 
MURPHY IRON WORKS 
10 Walker Street, Detroit, Mich. 

GREEN CHAIN GRATE STOKERS 
For Water Tube and Tubular Boilers 

GREEN ENGINEERING CO. 
1300 Steger Bldg. Chicago, Ill. 

Catalogue " G"--Oreen Chain Grate Stokers 
Catalogue No. 8-Geco Ash Handlin~ Systems 

Sent on application 

Winnipeg "" • 
l\1ontreal } 

Vancouver J\o1tJem£/4it-m~ 
Calgary -1'1ANurACrui!.1Ni:J <.0 -

Toronto, 76 Bay St. 
Paris, 12 Rue St. Georges_ 

London, Audrey House, Ely Place, 
Hoihorn. 

Berlin, Genest, Str. 5 Schoenberg. 
Johannesburg, So. Africa, F. Pea­

body Rice, Standard Bank 
Buildings, Harrison St. 

Money Savers-ALL 
We carry a line of equipment designed to save you 
money-chief among which are: 

Commutator Slotting Devices 
Pinion Pullers 

Motormen's Seats 
W ilson Trolley Catchers 

A line from you will bring the prices and full de­
tails. 

CHAS. N. WOOD CO., 79 Milk St., Boston, Mass • ., 

Car Sign 
Stick Rubber 

Elastlc Tip Co. 
370 Atlantic Ave. 

BOSTON, M ASS. 
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General Elect r ic Co. 
Westinghouse Elec. & Mfg . 

Co. 
Wood Co., Chas. N. 

Commu t ator Truing De­
vices. 

A merica n General Engineer­
ing Co. 

Gen eral E lectric Co. 

Commutators and Parts. 
American Gen'! En\s Co. 

~ fe~:ri~ E~i,~!~~~e 
1 
~ks~O-

Cleve land Coil & Mfg. Co. 
Columbia M. Wks. & M. I. 
E lectric Service Co, 

~l:~~~aIC
0
EI~~i~;I Co. 

Long Co., E. G. 
Van Dorn & Dutton Co. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 

Compounds, lnsulatlng. 
(See Insulation and In­
sulating Compounds.) 

Compressors, Air, 
Allis-Chalmers Manufactur-

ing Co. 
Chicago Pneumatic T ool Co. 
Curti s & Co. l\Hg. Co, 
General Electric Co. 
National Brake & Elec. Co. 
Vulcan Engrg. Sales Co. 
Westinghouse Trac. B. Co. 

Condensers. 
Allis-Chalmers Manufactur­

ing Co. 
General Electric Co. 
W estinghouse Machine Co. 

Conduits, Underground. 
Johns-Manville Co., H. W. 
S tandard Underg. Cable Co, 
W estern Electric Co. 

Cranes. (See also Hoists 
&. Lifts. l 

Allis-Chalmers Manufactur­
ing Co. 

Beaum ont Co., R. H. 
B rown H oisting Machinery 

Co. 
Curtis & Co. Mfg. Co. 
Du ff l\lfg. Co. 
F ra nklin Portable Crane & 

H oist Co. 
J ohnston & J ennings Co. 
Niles-Be ment-Pond Co. 
Northern Engineering 'vV orks 
Pat ten Co., Paul B. 
T hew Automatic Shovel Co. 
Va n Dorn & Dutton Co. 

Creosoting. (See Wood 
Preservatives.) 

Cross Arms. (See Brack­
ets and Cross Arms.) 

Crossing Signals, High-
way. 

Elec, Service Supplies Co. 
Protective Signa l Mfg. Co. 
U. S. Electric Signal Co. 

Crossings, Track. (See 
Track, Special Work.) 

Crushers and Pulverizers. 
Jeffrey Mfg. Co. 

Culverts. 
Arnett Co., L~e. 
Atla s !\fetal Works. 
Bark River B. & Culvert Co. 
California Corr. Culvert Co. 
Canton Culvert Co. 
Coast Culvert & Flume Co. 
Colorado I. I. P. & Col. Co. 
Corrugated Culvert Co. 
Delaware Meta l Culvert Co. 
Dixie Culvert & Metal Co. 
Illinois Corrugated Metal Co. 
Independence Corrugated 

Culvert Co. Controller Regulators, 
Electric Service Supplies Co. Kentucky Culvert Mfg. Co. 

Lone Star Culvert Co. Lord M fg. Co. 

Controllers and Controller 
Parts, 

Al !is-Chai mers 
ing Co. 

Lyle Corrugated Culvert Co. 
Michigan Bridge & Pipe Co. 
Montana Culvert Co. 

Manufactur- Nebraska Culvert Co. 

American Gen') Eng'g Co. 
Columbia M. Wks. & M. I. 

Co. 
Crocker- \Vheeler Co. 
Electric Service Supplies Co. 
Gene ral Electric Co. 
Johns-Manville Co., H. W. 
Kerschner, W. R. 

Nevada M eta l Mfg. Co. 
Ne w England Metal Col. Co. 
\Torth East l\T etal Cul. Co. 
Northwest, Shee t & I. Wks. 
Ohio Corrugat ed Culvert Co. 
') kla homa Corr. Culvert Co. 
() 'Neall Co., W . Q . 
Pennsylvan ia M etal Cul. Co. 
Princeton Shee t Metal Wks. 

L ord Mfg. Co. 
W'estinghouse Elec. & M. Co. ~i~~<!c SFa)l~Y C~I~~i ati~:

0
• 

Controlllng Systems. Spencer , J . N. 
General Electric Co. ~rokirn e Corr ugated Culvert 
W estinghouse Elec. & M. Co. Te~nJ;~~ CoM etal Culvert 
Converters, Rotary. Co. 
Allis-Chalmers Manufactur- Utah Culver t Co. 

ing Co. I Virginia M eta l & Culvert Co. 

w;s~~~~ ~l~~~r;~ ~~: ~i:ii~~in Mc~1~e~ff:o.Co. 
W estinghouse E lec. & M . Co. 

Conveying and Hoisting 
Machinery, 

• Allen & Co., Ltd., Edgar. 
American Bridge Co. 
Beaumont Co., R. H . 
B rown Hoisting Machinery 

Co. 
Green . Eng. Co. 
*H adfield's Steel Fdry, Co. 
Jeffrey Mfg. Co. 
Johnston & J ennings Co. 
Northern E n gineeri ng Wks. 

Conveyors. 
Beaumont Co. , R. H. 

Curtains, Curtain Fix-
tures and Curtain Ma­
terial. 

Brill Co., The J. G. 
Edwards Co., Inc., The 0. 

M. 
Electric Service Supplies Co. 
Hartshorn Co., Stewart 
l\'at ional L ock W asher Co. 
Pa ntasote Co., The 
Rail way Su pply & Curtain 

Co. 
St. Louis Ca r Co. 

Cushions, Field Coll. 
Massachusetts Chemical Co. 

Cord, Bell, Trolley, 
lster & Sash. 

Reg- Walpole Tire & Rubber Co. 

B rill Co., The J. G. 
Electric Service Supplies Co. 
Gar ton Co., W. R. 
Imperial Rubber Co. 
Internationa l Register Co. 
Long Co., E . G. 
Roeb ling's Sons Co. , John A. 
Samson Cordage Works. 
Troll ey Supply Co. 

Cord Connectors & 
Couplers. 

Elec. Service Supplies Co. 
Samson Cordage. Works. 
Wood Co., Chas. N. 

Co u plers, Car. 
Bril l Co., The J . G. 
Cincinnati Car Co. 
Long Company1 E. G. 
McGuire-Cummings Mfg. Co. 
Nat ional Malleab le Castings 

Co. 
Ohio Brass Co. 
i Vestingh ouse T rac. B. Co. 

Derailing Devices. (See 
also Track Work.) 

The Buda Co. 
Cleveland, F rog & Cross Co. 
*H adfield's Steel Fdry. Co. 
U. S . Meta l & Mf_g. Co. 
Wharton, Jr. , & Co., \Vm. 

Despatching Systems. 
N orthey-Simmen Signal Co., 

Ltd., The 

Detective Service. 
Drummond' s Detective Ag'y 
Wisch Service, P. Edward. 

Door Operating Devices. 
Consolidated Car-Heating Co. 

Doors and Door Fixtures. 
Brill Co., The J. G. 
E dwards Co., Inc., The 0. 

M. 
Crocker-Wheeler Co. 
Ge neral Electric Co, 

Electric Service Supplies Co. 
ll ale & Kilburn Mfg. Co. 

Doors & Shutters, Fire-
proof. 

Kinnear Mfg. Co. 

Doors, Asbestos. 
Johns-1\lanville Co., H. W. 

Doors, Folding Vestibule. 
Electric Service Supplies Co. 

Doors, Steel Rolling. 
Kinn ear Mfg. Co. 

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

M. 
Draft Rigging and Draw 

Bars. (See Couplers, 
Car.) 

Drills, Track. 
American Steel & Wire Co. 
The Buda Co. 
Chicago Pneuma tic Tool Co. 
E: lec. Service Suppl ies Co. 
Johnston & Jennings Co. 
Long Co., E. G. 
Ohio Brass Co. 
Van Dorn & Dutton Co. 

Dryers and Purifiers, Oil. 
(See Purifiers and Dry­
ers, Oil.) 

Dryers, Sand. 
Vulcan Eng'g Sales Co. 
Zelnicker Sup. Co., W. A. 

Drying Apparatus. (See 
also Heating and Ven­
tilating Apparatus.) 

Jeffrey Mfg, Co. 

Dynamos. 
tors.) 

Elevators. 

(See Genera-

Curtis & Co. Mfg. Co. 

Parmenter, F. & W. G. Co. 
~tar Brass Works. 
Western Electric Co. 

Fibre. 
Amer. Vulcanized Fibre Co. 
Continental Fibre Co. 
Diamond State Fibre Co. 
\Vesting house Electric & Mfg. 

Co. 

Fibre, Tubing. 
Continental Fibre Co. 

Field Coils. (See Arma-
ture and Fleld Coils.) 

Filters, Water. (See 
Water Filters.) 

Fire E"xtinguishing Appa-
ratus. 

Imperial Rubber Co. 
Johns-Manville Co., H. W. 
Pyrene Mfg. Co. 

Fireproofing Materials. 
Johns-Manville Co., H. W. 

First Aid Cabinets. 
Johnson & Johnson 

FI o or in g Composition, 
Car and Building. 

Western Elec. Co. 

Wes tern Electric Co. 
Westmghouse Elec. & 

Co. 
M. 

Generators, 
Current. 

Alternating 

Allis-Chalmers Manufactur-
ing Co. 

Crocker-Wheeler Co. 
General Electric Co. 
National Brake & Electric 

Co. 
Western Electric Co. 
Westinghouse, Elec. & M. 

Co. 

Generators, Direct Cur­
rent. 

Allis-Chalmers Manufactur­
ing Co. 

• British \Vestinghouse Elec-
tric & Mfg. Co. Ltd. 

Crocker-Wheeler Co. 
*Dick, Kerr & Co. 
General Electric Co. 
Jeffrey Mfg, Co. 
National Brake & Electric 

Co. 
Western Electric Co. 
Westinghouse Elec, & M. 

Co. 

Gongs. (See Bells and 
Gongs.) 

Forging, Punching & Graphite. 
Shearing Machinery, Dixon Crucible Co., Joseph. 

Bliss Co., E. W. Morgan Crucible Co. 

Forgings. 
American Bridge Co. 
Bliss Co., E. W. 
Standard Motor Truck Co. 
Sta ndard Steel Works Co. 

Friction Tape and Cloths. 
Imperial Rubber Co. 
Massachusetts Chemical Co. 
Walpole Tire & Rubber Co. 
W estinghouse Electric & Mfg. 

Co. 

Grates, Chain. 
Green Eng, Co. 

Greases. (See Lubricants,) 

Grinders and Grinding 
Wheels. 

The Buda Co. 
Chicago Pneumatic Tool Co. 
Goldschmidt Thermit Co. 
*Hadfield's Steel Fdy. Co. 
Indianapolis Switch & Frog 

Co. Engineers, 
Contracting 
ating. 

Consulting, 
and Oper- Frogs, Track. (See Track 

Work.) 
Niles-Bement-Pond Co. 
Railway Track Work Co. 
Western Electric Co. Archbold-Brady Co. 

Arnold Co. 
*Bri t ish Vvestinghouse Elec­

tric & M fg. Co. L td. 
Byllesby & Co., H. M. 
Columbia Machine Works & 

Malleable Iron Co. 
Drum & Co., A. L. 
Engineering & Contracting 

Co. 
Ford, Bacon & Davis. 
Gulick-Henderson Co. 
Hovey, M. H. 
Hunt & Co., Robt. W. 
Tackson, D. C. & Wm. B. 
l<nox, Heskett & Co. 
McHenry & Murray. 
Neiler, Rich & Co. 
Richey, A. S. 
Roosevelt & Thompson. 
Sanderson & Porter. 
Sargent & Lundy. 
Schott Co., W. H. 
Scofield En gineering Co. 
Stone & Webster Eng. Corp. 
White & Co:.t J. G. 
*White & co., Ltd., J. G. 
Woodmansee & Davidson. 
Engines, Gas and Oit. 
Allis-Chalmers Manufactur-

in1r Co. 
B uckeye Engine Co. 
W estinghouse Machine Co. 

Engines, Steam. 
Allis-Chalmers Manufact ur-

ing Co. 
*Bri t ish \Vesti nghouse E lec-

tric & Mfg. Co. Ltd . 
Buckeye Engine Co. 
Westinghouse Machine Co. 
Fare Boxes. 
American Gen') Eng'g Co. 
Brill Co., The J. G. 
Cleveland ·Fare Box Co. 
International Register Co. 
Johnson Fare Box Co. 
Rooke Auto. Register Co. 
Felt, 
Gehlert, Louis. 
Fence Post Moulds. 

D. & A. Post Mold Co. 
Fences and Fence Posts. 
American Steel & Wire Co. 
D. & A. Post Mold Co. 

Fenders & Wheel Guards. 
Brill Co., The J. G. 
Cincinnati Car Co. 
Consolidated Car Fender Co. 
Eclipse Railway Supply Co. 
Electric Service Supplies Co. 
Fonger Fender Co. 
L ord Mfg. Co. 
McGuire-Cummings Mfg. Co. 

Furnaces. (See Stokers.) 

Furniture, Metal Office. 
Edwards Co., Inc., The 0. 

M. 
Fuses. Refillable. 
Ackley Brake & Supply Co. 
Fuses and Fuse Boxes. 
American Gen') Eng'g Co. 
Columbia M. Wks, & M. I. 

Co. 
D & W Fuse Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
Lord Mfg. Co. 
\Vestern Electric Co. 
Westinghouse Elec. & M. Co. 

Gages, Oil and Water. 
Ohio Brass Co. 
Gaskets. 
Imperial Rubber Co. 
Johns-Manville Co., H. W. 
Power Specialty Co. 

Gas Producers. 
Westinghouse Machine Co. 

Gates, Car. 
Brill Co., The J. G. 
Cincinnati Car Co. 
Jewett Car Co. 

Gear Cases. 
Bemis Car Truck Co. 
Columbia M. Wks. & M. I. 

Co. 
Elec. Service Supplies Co. 
Jeffrey Mfg. Co. 
Kerschner, W. R. 
Westinghouse Elec. & Mfg. 

Co. 
Gears and Pinions. 
American G'en'I Eng'g Co. 
Amer. Vulcanized Fibre Co. 
Bemis Car Truck Co. 
Bliss Co., E. W. 
Columbia M. Wks. & M. I. 

Co. 
Elec. Service Supplies Co. 
Garton Co., W. R. 
General Electric Co. 
*Hadfield's Steel Fdry. Co. 
Kerschner, W. R. 
Long Co:.t E. G. 
N uttall co., R. D. 
Tool Steel Gear & Pinion Co. 
Union Electric Co. 
Yan Dorn & Dutton Co. 
Generating Sets, Gas-

Electrlc. 
General Electric Co. 
Generators and Motors, 

Spare Parts of. 
Allis-Chalmers Manufactur­

inir Cn. 

Wheel Truing Brake Shoe 
Co. 

Grounds. 
Lord Manufacturing Co. 

Guards, Cattle. 
American Bridge Co. 

Guards, Lamp. 
Electric Service Supplies Co. 

Guards, Trolley. 
Electric Service Supplies Co. 
Lord Mfg. Co. 
Ohio Brass Co. 

Ha rps, Trolley. 
American Gen') Eng'g Co. 
Anderson M. Co., A. & J. M. 
Bayonet Trolley Harp Co. 
Elec. Service Supplies Co. 
Garton Co., W. R. 
Holland Trolley Supply Co. 
Lumen Bearing Co, 
More-Jones Brass & Metal 

Co. 
Nuttall Co., R. D. 
Ohio Brass Co. 
Star Brass Works. 
Western Electric Co. 
Headlights. 
Electric Service Supplies Co. 
Garton Co., W. R. 
General Electric Co. 
Jones' Sons Co., J. M. 
Long Co., E. G. 
Ohio Brass Co. 
St. Louis Car Co. 
Trolley Supply Co. 
Union Electric Co. 
Westinghouse Elec. & M. 

Co. 

Headlining. 
Keyes Products Co. 
Pantasote Co., The. 
Heaters, Car (Electric), 
Consolidated Car-Heating Co. 
Gold Car Htg. & Ltg. Co. 
Johns-Manville Co., H. W. 
Smith -Heater Co., Peter. 

Heaters, Car, Hot Air. 
Cooper Heater Co. 
Smith Heater Co., Peter. 

Heaters, Car, Hot Water. 
Cooper Heater Co. 
Smith Heater Co., Peter. 
Heaters, Car, Stove. 
Electric Service. Supplies Co. 
McGuire-Cummings Mfg. Co. 
H olsts and Lifts, Electrlc 

and Pneumatic. 
Curtis & Co. Mfg. Co. 
D'uff Mfg. Co. 
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This cut show s an exaggerated 
curve in thread pitch-or more than 
is given in practice, in order to em­
phasize this feature. 
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Grip Nuts After New Fields 
to Conquer 

Seventy-five per cent. of the railroads now use grip nuts on 
locomotives, cars, frogs and crossings, on points of a pplication 

subject to greatest vibration , with entire satisfaction. Grip 

Nuts can be reappli ed without injury to the threads of the bolt. 

The Reason Grip Nuts Lock 
Each bar of steel has an arch running through the center of 

it. This nut is bl a nked out and threaded through this arch , 

after which it is accurately gauged, then deflected by pressure 

upon the crown of the arch by automatic machinery, thus pro­
ducing a locking friction upon the threads, as shown in the illus­
tration. 

The thread deflection In Grip Nuts has been made with scien­
tific precision before leaving the factory. E<lch nut is gauged to 

determine its thickness so that the deflection in the threads is 

absolutely uniform at all times. They are all ready to wrench in 

place and will lock upon a bolt as soon as all the threads of the 

Grip Nut are engaged. They do not require to be jammed or 

sprung. Good conduct is all that is required and they are 
guaranteed not to injure the bolt threads. 

GRIP NUT CO. CHICAGO 

ELECTROLYSIS IS CHECKMATED 
and full efficiency obtained from your generators, becau~e current ls conserved 
by using 

Samson Pipe Insulators 
The vast network of underground service pipes which attract stray electrical 
currents can be effectually insulated, and the current kept in Its prover chan­
nels with Samson Pipe Insulators for water and gas pipes. 
They consist of a dense h<>avily glazed porcelain tube capped at each end with 
bronze castings, Attached at any point on the s<>rvire pipe leading to the 
main, perfect Insulation is obtained. 
'!:bey are a proven success wherever used. 
The price is small. They are easily installed at small labor cost, and tn 
new work the labor cost is zero. 
Write to-day for further particulars. 

Drew Electric & Manufacturing Co. 
614 Traction Terminal Building 

Indianapolis, Ind. 
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Ford Chain Block & Mfg. 

Fr~~kli n Portable Crane & 
Hoist Co. 

Johnston & Jennings Co. 
. ~ 1les-.l:lement-l' ono. Co. 
Northern Engineering Works. 
Van Dorn & Dutton Co. 
Hose Bridges, 
•Hadfield's Steel Fdry. Co. 
Ohio Brass Co. 
Hose, Pneumatic & Fire, 
Imperial Rubber Co. 
Hydrau lic Machinery, 
Allis-Chalmers Manufactur• 

• J~!fi~ld's Steel Fdry. Co. 
Niles-Bement-Pond Co. 
~atson-S tillman Co. 
Impregnating Apparatus. 

(See Vacuum Drying 
and impregnating Ap­
paratus.) 

i n spectlon. 
Gulick-Henderson Co. 
Hunt & Co., Robt. W. 
Instruments, Electrl cal 

Measuring, Testing and 
Recording. 

General E lectric Co. 
Johns-Manville Co., H. W. 
W~stern Electric Co. 
Westinghouse Elec. & M. Co, 
Weston Elec'l Instrument Co. 
insulating Cloths, P a pe r 

and Tape, 
Amer. Vulcani zed Fibre Co. 
Anchor W ebbing Co. 
Garton Co_., W . R. 
General t'..lectric Co. 
Hope Webbing Co. 
Imperial Rubber Co. 
Johns-Manville Co., H. W. 
Lord Mfg. Co. 
Massachusetts Chemical Co. 
Ohio Brass Co. 
Okonite Co., The 
Standard Paint Co. 
Walpole Tire & Rubber Co. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 
Insulations and I nsuiati ng 

Compounds. (See also 
Paints and Varnishes.) 

Anderson M. Co., A. & J.M. 
Electric Service Co. 
Electric Service Supplies Co. 
Garton Co., W, R. 
General Electric Co. 
Imperial Rubber Co. 
Jobn&•Manville Co., H. W. 
Massachusetts Chemical Co. 
Okonite Co., The. 
Sherwin-Williams Co. 
Standard Varnish Works. 
Sterling Varnish Co. 
Walpole Tire & Rubber Co. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 
Insulators (Including 

Third Rall) , (See also 
Line Material.) 

Anderson M. Co., A. & J.M. 
Creagbead E ngineering Co. 
Electric Railway Equipment 

E.l~itric Service Supplies Co. 
Electrose Mfg. Co. 
Garton Co., W, R. 
General Electric Co. 
Hemingray Glass Co. 
Johns-Manville Co., H. W. 
Locke Insulator Mfg. Co. 
Ohio Brass Co. 
Union Electric Co. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 
Insurance, Fire. 
Marsh & McLennan Co. 
inventions Developed and 

Perfected. 
Peters & Co., G. D. 
Jack Boxes. tSee also 

Telephone Apparatus 
and Parts .) 

Electric Service Supplies Co. 
Jacks, (See also Cranes, 

Hoists and Lifts. ) 
American Gen') Eng'g Co. 
Brill Co., The J. G. 
Buda Co., The 
Columbia M. Wks. & M. I. 

ouC:· Manufacturing Co. 
Ohio Brass Co. 
Wauon-Stillman Co. 
Jacks, Pit. 
Columbia M, Wks. & M. I. 

Co. 
Jacks, Pit. 
Carnegie Steel Co. 
Falk Co. 
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*Hadfie ld 's Steel Fdry. Co. Mats, 
Lorain Steel Co. Massachusetts Chemical Co. 
!{ail Joint Co. Walpole Tire & Rubber Co. 
Zelnicker Supply Co., W. A. Mechanical Draft Appa-
Joints, Rail. ratus. 
Elyria Iron & Steel Co. Crocker-Wheeler Co. 
Goldschmidt Thermit Co. Meters. (See lnstru-
Journal Boxes , ments.) 
Bemis Car T ruck Co. Meters, Car Current. 
Brill Co., The J. G. Rai lway Im provement Co. 
Lon_g Co., E. G. Mica. 
McGuire-Cummings Mfg. Co. Long Co. , E. G. 
Railway Roller Bearing Co. Maca llen Co. 
Junction Boxes. Mirrors for Motormen , 
Standard U nderground Ca• Drew Electric & Mfg. Co. 

ble Co. Monorail Systems. 
Lamp Guards and Fix • Johnston & Jennings Co. 

, tu res. Motor Leads. 
Anderson M. Co., A. & J, M. Dossert & Co. 
Creaghead Eng'g Co. Motor Repair Parts. 
Electric Service Supplies Co. Columbia Machin e Works & 
Gen eral Electric Co. Malleable Co. 
Westinghouse Electric & Motormen's Seats, 

Mfg. Co. E lec. Service Supplies Co. 
Lamps, Arc and lncan, Wood Co., C. N. 

descent. ( See also Motors, Electric. 
Head Lights.) Allis-Chalmers Manufactur• 

Anderson M. Co., A. & J.M. ing Co. 
Creaghead En~ineering Co. *B ritish W est in ghouse Elec-
General E lectric Co. tric & Mfg. Co. Ltd. 

Paving Pitch. 
Barrett Mfg. Co. 
U. S. \Vood Preserving Co. 
Pickups, Trolley Wire. 
Elect ric Service Supplies Co. 
Ohio Brass Co. 
Pinion Pullers, 
American General Eng. Co. 
Colu mbia Mach. Wks. & M. 

I. Co. 
General Electric Co. 
Wood Co., Chas. N. 
Pinions. (See Gears and 

Pinions.) 
Pins, Wood & Iron, 
E lec. Service Supplies Co • 
National Malleable Castings 

Co. 
Ohio Brass Co. 
Pipe. 
National Tube Co. 
Pipe Fittings. 
National Tube Co. 
Power Specialty Co. 
Standard Steel Works Co. 
Watson-Stillman Co. 
Planers. (See Machine 

Tools.) 
Platforms, Extension, Car. 
Edwa rds Co., Inc., The O. 

M. {v;s~e~f'ftle~i;ic Co. Crocker-Wheeler Co. 
*Dick, K err & Co. 

Westinghouse Elec. & M. General Electr ic Co. Pole Clamps. 
Co. National Brake & Elec, Co. Bayonet Trolley Harp Co. 

Lamps, Signal. Western E lectric Co. 
Ohio Brass Co. Westinghouse Elec. & M. Co. Poles and Ties, Pre-
Lathes, Car Wheel, Multiple Unit Control. I n~;[:;t~~nal Creosoting and 
Ni les-Bement-Pond Co. (See Control Systems.) Construction Co. 
Lifters , Car Step. Nut Locks. Lindsley Bros. Co. 
Consolidated Car Fender Grip N ut Co. Va lenti ne-Clark Co. 

Co. I National Lock Washer Co. Western Electric Co. 
Lightning Protection. J Nuts and Belts. Poles, Metal street. 
Anderson M. Co.,. A. & J .M. I Allis-Chalmers Manufactur- American Bridge Co. 
Electric Service :,upplies Co. ing Co. Creaghead Engineering Co. 
Ga rton Co., W. R. Barbour- Stockwell Co. Elec tric Railway Equipment 
General Electric Co. Grip Nut Co. C 
Lord Manufacturing Co. I Long Co., E. G. G 

0
• c w R 

Ohio Brass Co. Standard Motor Truck Co. arton o., •· ' 
Union Electric Co. u. s. Metal & Mfg. Co. ~~tis~ak~{it& ·cr.'t"fg. Co. 
West~rn Electric Co. Olis. (See Lubricants.) Poles, Ties, Posts, PIiing 
Westinghouse Elec. & M. Co. Olis, Pal nt. and Lumber. 
Line Material, (See also Sherwin-Williams Co. Carn ey & Co., B. J. 

B r a c k e t s and Cross Standard Pamt Co. Garton Co w. R. 
Arms, Insulators, \Vires Sterling Varnish Co. Henderson.'Lumber Co. 
an~ Cables,, etc,i Ovens, Drying, Baking, Lindsley Bros. Co. 

Amencan Gen.I E ng_g Co. Japanning, etc. '.'l"augle Pole & Tie Co. 
A mer. Vulcanized Fibre Co. Ove n Equipment & Mfg. Co. I Valenti ne-Clark Co. 
Anderson, M. Co,:., A. & J. M. 0 h d E I ment Western Electric Co. Archbold-Brady co. v e r e a qu P , . 
Creaghead Engineering Co. (See Line Material.) Poles, Trolley, 
*Dick, Kerr & Co. Ozonators, Anderson M. Co., A. & J. M. 
Dossert & Co. General E lectric Co. Columbia Mach. Wks. & M. 
Drew Electric & Mfg. Co. Westinghouse Electric & Mfg. I . Co. 
E lectric Railway Equipment Co. Elec. Service Supplies Co. 

Co. Packing for Car Journals Garton Co., W. R. 
Electric Service S upplies Co. and Parts of Steam Holland Trolle;i: Supply Co. 
Electrose Mfg. Co. Machinery. Lo~g Co., E. G. 
Garton Co., W. ,R. Electric Service Supplies Co. National Tube Co, 
General El!!ctnc Co. Garton Co. w. R. Nu_ttall Co., R. D. 
Joh!1s-Manv1lle Co.! H. W. Imperial Rubber Co. Ohio Brass Co. 
Klem & Sons, Mathias. Johns-Manville Co., H. W. Presses, H yd r a u I I c 
Ma~allen Co. Pos t & Co., E. L. Wheel. (See Machine 8~i~n BEk~stri~oCo. Power Specialty Co. Tools.) 
Western E lec. Co. Packing Rings, Piston Pressure Regulators. 
Westinghouse E lec. & M. Co. M HQead. N . Mf C General Electric Co. 
Lock Nuts and Washers. c uay- orns g. 0 • Ohio Brass Co. 

(See Nuts and , Bolts.) Padlocks, Pumps, (See also Con-
L k W h Edwards Co., Inc., The 0. densers.) 
N~fional al0 ~{s·washer Co. M. A llis-Chalmers Manufactur-

Palnts and Olis. ing Co. 
Lockers, Metal. Sherwin-Williams Co. Watson•Stillman Co. 
Edwards Co., Inc., The O. Paints and Varnishes . Punches, Ticket, 

M. ( I nsulatlng,) Am. Railway Supply Co. 
Locomotives , Electric. General Electric Co. Bonney-Vehslage Tool Co. 
Baldwin Locomotive W orks. Long Co., E. G. International Register Co. 
Brill Co., The J.• G. Massachusetts Chemical Co. Lord Mfg. Co. 
General Electric Co. Sherwin-Williams Co. McGill T icket Punch Co. 
Jeffrey Mfg. Co. Standard Paint Co. Wocdman l\lfg. & Supply 
McGuire-Cummings Mfg. Co. Standa rd V arnish Works. Co. R. 
Westinghouse Elec. & M. Co. Sterling Varnish Co. Punching Machinery. 
L I ti E I Union Electric Co. Watson-Stillman Co. 
G~l~~;aSi~~al ong c:.ers. \lv'alpole Tire & Rubber Co. Purifiers and Dryers, OIi. 

Lubricants, 011 & Grease. 
Borne, Scrymser Co. 
Dearborn Chemical Co. 
Dixon Crucible Co., Jos. 
Galena-Sig_nal Oil Co. 
Graphite Lubricating Co. 
Universal Lubricatinz Co. 
Whitmore Mfg. Co. 

Paints and Varnishes. Hu nt, Edw. J. 
(Preservative.) 

Dixon Crucible Co., Jos. Purifiers, Ah, for Brakes. 
Long Co., E. G. Lord Manufacturing Co. 
Massachusetts Chemical Co. Purifiers, Feed • Water. 
Sherwin-Williams Co. Scaife & Sons Co., Wm. B. 
Standard Paint Co. Pushers, Car. 
Sterling Varnish Co. Woodman Mfg. & Supply 
"Walpole Tire & Rubber Co. Co., R. 

Poles, Paints and Varnishes Rall Welding. 
for Woodwork, Falk Co., The. 

Lumber. (See 
Ties, Posts, etc,) 

Machine Tools. 
Lobdell Car Wneel Co. 
Niles-Bement-Pond Co. 
Watson-Stillman Co. 

Sherwin-William!! Cc,. Goldschmidt Thermit Co. 
WillP.y Co., C. A. Indianapolis Switch & Froc 
Paving Material. Co. 
Am. Brake Shoe & Fdy. Co. Oxweld Acetylene Co. 

f;[;re~~tl';!!i CC~eo. & Con• Ralls, New, Mall Bags. 
American Railway 

Co 
C Cambria Steel Co. 

Supply u.stS: M
0
;tal & Mfg. Co. Lorain Steel Co. 

Ralls, Relaying, 
Hyman-Michaels Co. 
Zelnicker Supply Co., W. A. 

Rattan. 
Brill Co., The J. G • 
E lectric Service Supplies Co. 
Hale & Kilburn Mfg._ Co. 
McGuire-Cummings Mfr, Co 
St. Louis Car Co. 

Registers & Register Flt-
ti ngs. 

Brill Co., J. G. 
Ci ncinnati Car Co. 
Dayton Fare Recorder Co. 
D rew Electric & Mfg. Co. 
Electric Service Suppliea Co. 
International Register Co, 
Long Co., E. G. 
Ohmer Fare Re~ster Co. 
Rooke Auto. Register Co. 
Sterling_ Fare Register Co. 
Union Electric Co. 
Woodman Mfg. & Supply 

Co., R. 

Repair Shop Appliance,. 
(See also Co1is, Ma­
chines for Banding and 
Winding,) 

American Gen'I Eng'g Co. 
Cleveland Armature Works. 
Columbia M. W. & M. I. Co. 
Elec. Service Supplies Co. 

Repair Work, (See aleo 
Armature and Fleld 
Coils. ) 

Brill Co, The J. G. 
Cleveland Armature Works. 
Cleveland Coil & Mfg. Co. 
Columbia M. W. & M. I. Co. 
General Electric Co. 
Independent Lamp & Wire 

M~~er Electric & Mfg. Co. 
Standard Steel Works Co. 
U. S. Metal & Mfg. Co. 
Van Dorn & D"utton Co. 
Westinghouse Elec, & M. Co. 
Replacers, Car, 
Buda Co., The 
Elec. Service Supplies Co. 
U. S. Metal & Mfg. Co. 

Re-Seating Machlnea. 
•Hadfield's Steel Fdy. Co. 

Resistances, Wire and 
Tube. 

General Electric Co. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 
Retrievers, Trolley. (See 

Catchers and Retriev­
ers, Trolley,) 

Rheostats. 
General Electric Co. 
Westinghouse Electric & Mfg. 

Co. 
Rollers, Shade. 
Edwards Co., Inc., The 0. 

M. 
Stewart Hartshorn Co. 
Roofing, Building, 
Johns-Manville Co., H. W. 
Standard P aint Co. 
Roofing, Car, 
Keyes Products Co. 
l'antasote Co. 
Rubber Speclaitles. 
Imperial Rubber Co. 
Massachusetts Chemical Ce. 
Walpole Tire & Rubber Co. 
Sand Blasts. 
Curtis & Co. Mfg. Co. 
Sanders, Track. 
lirill Co., The J, G. 
Electric Service Supplie11 Co. 
Holland Trolley Supply Co. 
Jewett Car Co. 
Jones' Sons Co., J, M. 
Lord Mfg. Co. 
McGuire-Cummings Mfg. Co. 
Nichols-Lintern Co, · 
Ohio Brass Co. 
Railway & Traction Supply 

St~Louis Car Co. 
Sash Fixtures, Car. (See 

also Curtains.) 
Brill Co., The J. G. 
Edwards Co., Inc., The O. 

N~~nal Lock Washer Co. 
Sash, Metal, Car Window, 
Edward• Co., Inc., The 0. 

H~~ & Kilburn Mfg. Co, 
Sash Operating Appa-

ratus, 
Drouve Co., The G. 
Lord & Burnham Co. 
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i SHERWIN-WILLIAMS ~I 

I jl.tar:a:• I 
INSULATING VARNISH 

(CLEAR AIR-DRYING) 

For armatures, field and rnagne t­
coi ls, mouldings, switches and 
fibre-sheet insulation, etc. Espe­
cially useful where baking facilities 
are lacking. It is a high insulator 
possessing extreme penetrating 
qualities and dries in six hours to a 
uniform, elastic, oil-proof, moist­
ure-proof film. 

Send for our Insulating Catalog 

DISTRIBUTORS 
UNION ELECTRIC Co., P ittsburgh, Pa. 
NEWARK ELECTRICAL SuPPLY Co., Newark, N. J. 
WHEELER-GREEN ELECTRIC Co., Rochester, N. Y. 
W . G. NAGEL ELECTRIC Co., Toledo, Ohio. 
GEo. WORTHINGTON Co., Cleveland, Ohio. 
VARNEY ELECTRICAL SuPPLY Co., Indianapolis, Ind. 
ELDERFIELD-HARTSHORN HARDWARE COMPANY, 

Niagara Falls, N. Y. 
PETTINGILL-ANDREWS Co., Boston, Mass. 
W. R. GARTON Co., Chicago, Ill. 

THE SHERWIN-WILLIAMS Co. ~ 
INSULATING MATERIAL MAKERS 

601 CANAL ROAD CLEVELAND, OHIO 

ffillllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllir: 

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. 

IRCO ~~~~sTa~~: TAPES 
For Electric Railway and Lighting Use 

Economy and Efficiency Combined 
IMPERIAL RUBBER CO. 

253 Broadway New York, U. S. A. 

HEADQUARTERS 
FOR 

SHERWIN. WILLIAMS 

Insulating Paints and Varnishes 
Union Electric Co. Pittsburgh, Pa. 

This Tape Cannot 
Corrode Copper 

'!'his is an important co nsideration in tapes. Walpole 
Tape h as this feature in add ition to other characteristics 
such as smooth, holeless friction, and with ability to 
withstand extreme temperatures without drying out. 
Write for complete catalog of our line of insu lations. 

~~ea~ 
Ir~ 

WALPOLE TIRE & RUBBER CO. 
WALP OLE, MASS. 

PIONEERS IN INSULATION ENGINEERING 

Thee M<0>s1t lE<e(O)ID1<0>micaU 
Su.mrfacciIDlg Mceu:h(O)cdl 

This company is the originator of 
the "one color system." \Ve surface 
from the new wood, meta l or burned 
off surface through to the finishing 
varnish with but Fii-e Coats. Write 
for our folder on the method. 

C. A. WILLEY CO. 
Hunter's Point 
New York City 

X(.._, ~, INSULATING 
'-. "•~:', BLACK 

TRADE MARK 

4 

A black, quick-drying protective varnish made 
especially for electrical wiremen and contractors 
and telephone and electr ic lig ht systems. It has 
high insulating properties and is not affected by the 
extremes of heat or cold. J t also repels moisture 
and resists the action of alkalis , gases and acids. 

ST AND ARD VARNISH WORKS 
New York Chicago London 

International Varnish Co. Limited, 
Toronto, Canada 
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Saws, Meta l. 
*Hadfield's Steel Fdy. Co. 

Scrapers, Track, (See 
Cleaners and Scrapers, 
Track,) 

ELECTRIC RAILWAY JOURNAL [JANUARY 3, 1914. 

CLASSIFIED DIRECTORY-Concluded 

Testing Instruments. (See Treads, Stair. 
Instruments, Electrlcal American Mason 
Measuring, Testing and Tread Co. 

Westinghouse Electric & Mfg. 
Co. 

Splicing Sleeves. (See 

I Water Filters. 
Sa fety Scaife & Sons Co., Wm. Il. 

Water Softeners and 
Clamps and Connectors 
for Wires and Cables.) 

Recording.) Imperial Rubber Co. 
Thermostats. Universal Safety Tread Co. Prifiers. 

T he Buda Co. 
Consolidated Car-Heat'g Co. Trolley Bases. 

Seating Materlals. (See Springs, Car & Truck, Railway Utility Co. Anderson M. Co., A. & J.M. 
Curtains and Curtain Bemis Car Truck Co. T' t Ch d De- Bayonet Trolley Harp Co. 

Scaife & Sons Co., \Vm. B. 

Water Wheels and Gov, 
Materlals,) Brill Co., The J. G. •ere oppers an Elec. Service Supplies Co. 

Hanna Co., J. A. p s roycts. p I B General Electric Co. 
ernors. ( See Hydraullc 
Machinery.) 

Seats, Car. Jones' Sons Co., J. M. atten °·• au · Holland Trolley Supply Co. ~~V! ~o·kJ:ir!· {ifg. Co. Lon_g Co., E. G. TAlck~ts &RTraSnsfelrs.C Lord Mfg. Co. Welding Car Wheela 
Truck Frames, Etc. 

Jewett Car Co. Niles Car & Mfg. Co. Tie Plates. Ohio Brass Co. 
McGuire-Cummings Mfg. Co. , merican Y• upp Y o. Nuttall Co., R. D. 

Peters & Co., G. D. Railway Steel Spring Co. Elyria Iron & Steel Co. Sterling-Meaker Co. 
Goldschmidt Thermit Co. 
Oxweld Acetylene Co. 

St. Louis Car Co. Standard Ste!!I Works Co. Ties & Tie Rods (Steel.) Trolley Supply Co. 
Second-hand Equipment. Ta}'.lor Ele~tric Truck Co. American Bridge Co. Union Electric Co. 

Welding Rall. (See Braz-
ing, and Welding Pro­
cesses.) (See pages 68, 69.) Umon Spring & Mfg, Co. Barbour-Stockwell Co. Trolley Wagons. (See 

Sprinklers, Track & Road. Carnegie Steel Co. Wagons, Tower.) Shades, Vestibule. 
Brill Co., J. G. 
Electric Service Supplies Co. 
National Lock Washer Co. 

Shovels, Hand. 
Wyoming Shovel Works. 

Brill Co., The J. G. Ties, Steel Cross. , Trolleys & Trolley Sys-
McGuire-Cummmgs Mfg. Co. Carnegie Steel Co. terns. 
St. Louis Car Co. Ties, Wood Cross. (See Case Crane & Engineering Co. 

P I Tl E Curtis & Co. Mfg. Co. 

Wheel Guards. (See Fen­
ders & Wheel Guards.) 

Wheel Presses. (See 
Machine Tools.) 

o es, es, Posts, tc.) Northern Engineering Wks. 
Safety Time Systems. Trucks, Car. Wheels and 

Steps, Car. 
America n Mason 

Tread Co. 
Bushings, 

Calculagraph Co. Baldwin Locomotive Works. Trolley, American Gen') Eng'g Co. 
Tools, Track & Mlscel- Bemis Car Truck Co. Anderson M. Co., A. & J.M. 

laneous. (See also Brill Co., The J. G. Bayonet Trolle Harp Co 

Shovels, Power. I Universal Safety Tread Co. 
Allis-Chalmers Manufactur-

ing Co. Stok~rs, Me~han!cal. 
Thew Auto Shovel Co Amencan Engmeermg Co. 

· Babcock & Wilcox Co. 
Shutters, Steel. Rolllng. Green Eng. Co. 

(See Doors, Steel Roll- Jeffrey Mfg. Co. 
Ing.) Murphy Iron Works. 

Westinghouse Machine Co. 

Storage Batteries. (See 
Batteries, Storage.) 

Grinders and Grinding Cincinnati Car Co. Columbia M. W. & M. I. Co. 
Wheels,) Hanna Co., J. A. Drew Electric & Mf~. Co. 

American Gen') Eng'g Co. Long .Co . .,_ E. 9 Elec, Service Suppltes Co. 
The Buda Co. M~Gu1re-1....ummmgs Mfg Co. Garton Co., W. R. 
Chicago Pneumatic Tool Co. I Niles C~r & Mfg. Co. General Electric Co. 
Columbia M. Wks. & M. I. Co. St, Louts Car Co. Graphite Lubricating Co. 
Drew Electric & Mfg Co. Sta ndard Mo~or Truck Co. Holland Trolley Supply Co. 
Electric Service Supplies Co. Tayl?r Electric Truck Co. Indianapolis Switch & Frog 

Signal Systems, Block. 
General Railway Signal Co. 
Nachod Signal Co . 
Northey-Simmen Signal Co., 

Ltd., The. 
*Hadfield's Steel Fdy. Co. Tubing, Steel. Co. 

Strike Breakers. Johns-Manville Co., H. W. National Tube Co. Johns-Manville Co., H. W. 
Drummond's Det. Agency. Kl1;in & Sons, Mathias. Turbines, Hydraullc. (See Long Co., E. G. Union Switch & Signal Co. 

U. S. Electric Signal Co. 
Western Electric Co. 
Wood Co., Chas. N. 

Structural Iron Work. Oh!o Brass Co. Hydraullc Machinery ) Lo rd Mfg. Co. 
Railw ay Track \Vork Co. ' Lumen Bearing Co. 

I (See Bridges & Bulld- Union Electric Co. Turbines, Steam. More-Jones Brass & M Co 

I lngs,) Van Dorn & Dutton Co.· Allis-Chalmers Manufactur- Nuttall Co., R. D. • · 
Slgnal~1 Car-Starting, . Superheaters. ·n Co Ohio Brass Co. 
ConsohcJated Car, Heatrng Babcock & Wilcox Co. Tower Wagons a nd Auto- G:n!ral Electric Co. Star Brass Works. 

Co. Power Specialty Co. moblles. Western Electric Co. Trolley Supply Co. 
McCardell & Co., J. R. w t' h M h' C 

1 

81gnals, Highway Cross- s s (S es mg ouse ac me o. Wheels, Cast Iron. 
Ing. ~eepersPI now5 ee Towers & Transmlsson Turbines Water, Bemis Car Truck Co. 

Cook Railway Signal Co. n~w B ows,) weepers S t ructures. Allis-Chalr'ners Manufactur- Griffin Wheel Co. 
Elec, Service Supplies Co. an rooms. American Bridge Co. ing Co, *Hadfield's Steel Fdy. Co. 
Nachod Signal Co. Switchboard Mats. Archbold-Brady Co. Lobdell Car Wheel Co. 
Protective Signal Mfg. Co. Imperial Rubber Co. Ohio Brass Co. Uf!derframes. (Steel.) Long Co., E. G. 
U. S. Electric Signal Co. Massachusetts Chemical Co. Scaife & Sons Co ., \Vm. B. Brill Co., The J. G. 

Walpole Tire & Rubber Co. Westinghouse Electric & Mfg. St. Louis Car Co. Wheels, Steel & Steel 
Tired. Western Electric Co. Co. Standard Motor Truck Co. 

Track, Special Work. 
Switch Stands. (See also • Allen & Co., Ltd., Edgar. 

Track, Special Work,) American Frog & Switch Co. 
Th e Buda Co. Barbour-Stockwell Co. 

Uniforms. 
Abra hams & Co., S. 

Bemi5 Car Truck Co. 

I 

Carnegie Steel Co. 
*Hadfield's Steel Foundry 

. Co., Ltd. 
Skids, Car. Indianapolis Switch & Frog The Buda Co. 

Co. Cambria Steel Co. 

Union Couplings. 
National Tube Co. Railway Steel Spring Co. 

Standard Steel Works Co. 
Garton Co., W. R. Ramapo Iron Works. Carnegie Steel Co. Vacuum _Drying & Im-
Lord Manufacturing Co. Weir Frog Co. Cincinnati Frog & Switch Co. I ~regnat1ng Apparatus. Whistles, Air. 
Skyllghts. Wharton, Jr. , & Co., ·wm. Cleveland Frog & Cross. Co. Al.Its-Chalmers Manufactur- General Electric Co. 
Drouve Co., The G. Falk Co mg Co. Ohio Brass Co. 
National Ventilating Co. Sw_ltches & Switchboards, Goldsch~idt Thermit Co. McLeer Electric & Mfg. Co. Winding Machines. (See 
Slack Adjusters. (See Alf!:~C~~l.mers Manufactur- *Hl!dfield'~ Stee) Fdy. Co. Valves. I Coll Machines for Band-

Brake Adjusters.) Anderson M. Co., A. & J. M. Ind1ana~ohs Switch & Frog I Edwards Co., Inc., The o. Ing and Winding.) 
Sleet Wheels and Cutters. *British \Vestinghouse Elec- Kib' F & S • h C M. Window Operating De-
American General Eng'g Co. tr ic _& Mtg. Co. Lt?. I N!wy Yo~kg Sw. ,t~ros/·co. Na!ional Tube Co. vices. (See Sash Oper-
Anderson Mfg. Co., A. & Consolida ted ~ ar-H eat g Co. Railway Track \York Co. I Ohio Brass Co. ating Apparatus,) 

J. M. Cutter. Electr!cal & Mfg. Co. Ramapo Iron Works. Varnishes. (See Paints 
Bayonet Trolley Harp Co. E)ectric Serv1c!! Supphes Co.

1 

St. Louis Steel Fdy. and Varnishes.) Wires and Cables, 
Bonney-Vehslage Tool Co. G~neral ~lectric Co. Weir Frog Co. Aluminum Co. of America. 
Drew Electric & Mfg. Co. N1c_hols-Lmtcrn Co. Wharton & Co. Wm. J Ventllatlng Apparatus. American Electrical Works. 
Garton Co., W. R. Ohto Brass Co. • • r. (See Heating and Ven- American Steel & Wire Co. 
H olland Troll ey Supply Co . Western Electric Co. Transfer Issuing Ma- tllatlng Apparatus.) Bridgeport Bra1,s Co. 
Nuttall Co., R. D. Westinghouse E, & M. Co. chines. D & W Fuse Co. 
Sleevlng, (See I nsulatlng Switches, Automatic, Ohmer Fare Register Co. VDeronutvllefitCoor.s,, TBheulGld.lng. Drew Electric & Mfg. Co. 

Cloths, Paper and U S El . s· I C Garton Co., W. R. 
Tape.) · · ectric tgna o. Transfer Tables. Lord & Burnham Co. l,eneral Electric Co. 

Western Electric Co. American Bridge Co. National Ventilating Co. Kerite Ins. W. & C. Co. 
Sn~:d ;~~:~•s. Sweepers Wharton, Jr., & Co., Wm. AN~chhblold&-BrBady CGo_. P VGel ntllavtor~1• Care. ~~~blii~g•~oSo~hCo., John A. 
B ·11 c Th \J. G Switches, Track. ( See 1c o s ro., . . obe entt a tor o. 

n o., e • · Track Special Work ) Gold Car Htg. & Lt. Co. •smith & Co., Frederick. 
Columbia M. • & M. I. Co. • · Transformers. Railway Utility Co. Standard Underground Cablf' 

i1°cG~n~~t~m~i~g~eMt 8~: Ti~~~ige.~ater & OIi Al/~~c~~l-mers Manufactur- Vestibules, Portable. \V~s~
0

ern Electric Co. 
Soaps. American Bndge Co. Crocker-Wheeler Co. Brill Co., The J. G. Westinghouse Elec. & M. Co. 
Sherwin-Williams Co. Tapes & Cloths. (See I n- 1 General Electric Co. Voltmeters. (See I nstru- Wood Preservatives. 
Solder and Solder Flux. sulating Cloths, Paper National Brake & Elec. Co. ments, Electrical Meas- Barrett Mfg. Co. 
Lord Mfg. Co. & Tape.) Western Elec. Co. urlng.) C-A-Wood-Preserver Co. 
Westinghouse Electric & Mfg. Telephones & Parts. Westinghouse E. & M. Co. German Products Assn. 

Co. Electric Service Supplies Co. Wagons, Tower. (S e e Lindsley Bros. Co. 
Western Electric Co. I Trap Doors. Tower Wagons & Au- Sherwin-Williams Co. Speed Indicators. 

Woodman Mfg. & 
Co., R. 

Supply Terminals, Cable. EdMards Co., Inc., The 0. tomoblles.) U. S. W ood Preserving Co. 
Lord Mfg. Co. · Washers. Valentine-Clark Co. 

S p ll c ln g Compounds. 
American Gen') Eng'g Co. 
I mperial Rubber Co. 
Massachusetts Chemical Co . 
Walpole Tire & Rubber Co. 

E'lerr 
Gt nolne Roll ar 
hu then1me 

of 
manufacture r, 

STEWART 
HARTSHORN 

, lnscrlptonlabel 

Standard Underground Cable Graphite Lubricating Co. I Woodworking Machinery, Treads, Safety Car Step. 
Co. American Mason Safety Waste Boxes. Allis-c:;:;halmers Manufactur-

Testing, Electrlcal. Tread Co. Garton Co., W. R. ing Co. 
Gulick-Henderson Co. Imperial Rubber Co. Waste, Cotton and Wool. Wrenches, Track. 
Hunt & Co., Robert W. Universal Safetv Tread Co. Hagy-Waste Wks., J. Milton I Jeffrey Mfg. Co. 

HARTSHORN'S SPECIAL CAR \ROLLER 
For .itreet •nd steam railway cars. Brackets sulta.ble foi- all 
<:lasses offlttln&"e. U•ed the world over, '\·1herever cars are rvn .. 

l'PECUL ('o\ll l,HIT tH. NT ON REQ\!E!'o'l' 

STEWART HARTSHORN CO,, Office and Factory: E. Newark, N, I 
NEW YORK~ 3B2 Lafayette St. CHICAGO: 338-344 Wabash A"e. 
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l\ranhattan Avenue, Brooklyn, looking east from Kent Street. Granite bl ocks fi lled with Barrett's Paving P itch. 

Paving ''Ifs" 
;\ FTER the brick or wood block or asphalt block is decided upon for your streets, the 

Fl. next matter to settle is "what shall the joints be filled with?" 

If you choose sand you risk having the pavement undermined, because sand permits the 
percolation of water down to the foundation, where it does damage in the form of frost 
and ice and eventually destroys the pavement. 
If you choose asphalt you risk having it improperly used because asphalt with its high melti ng point is 
a ticklish job to apply correctly. You risk having the pavement undermined or otherwise damaged by 
fr ost, because in winter, when the bricks contract, the asphalt has so little adhesive power that it sepa­
rates from the brick and leaves cracks running straight to the fou ndation. 

If you choose cement you risk making your pavement slippery, because the Jomts are filled flush. Y ot1 
risk cracks, bulges and explosi'Ons resulting from expansion and contraction, which the cement does not 
adequately provide for, and you are certain to have a noisy pavem ent. 

If you choose pitch you risk getting a hard pitch which has been softened with oil and made of un­
certain waterproofing effect. 

If you choose Barrett's Pavinl( Pitch you risk nothing, as the above difficulty is done away with; for 
Barrett's Paving Pitch is reliable in composition which makes "every joint an expansion joint," thus 
providing ideally for expansion and contraction; it maintains a perfect waterproof sea l throughout the 
whole pavement year after year, as long as the pavement lasts; it will not change in it s chemical or 
water-resisting character in a generation-it provid es grooved footing and it is cheaper than either 
asphalt or cement when they are properly applied. Booklets on request. 

I NEW YORK ~1~~~~~~I~~~~~l1F:~~~~~~~~:.~;;~o ~I~~r,~CJ.EVELAND 
?ef~: };t~~'.~,I:~!:~;:: F7\'4:;:{%<F~:· r 0Sfi'.tt):';!'J:'.l1:ltl~'o~~t~n;~1g,;~·· ·~r~r;,t·:? 
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LICHTNINC-PROOF 
LINE and -STRAIN INSULATORS 
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The Best Insulators are the Cheapest in the End 
Points of Superiority 
1. Electrical Values. 
2. Mechanical Values. 
3. Electrose insulation possesses 

a uniform texture and density of 
body. This quality is an absolute 
necessity for line insulators, to in­
sure_ safe, continuous and reliable 
service. 

4. Swivel form of connecting ter­
minals. Units may be connected 
and securely interlocked in a frac­
tion of a minute. No separate con­
necting member required. 

5. Absence of projections on 
metal parts, thereby avoiding corona 
effects, and consequent loss of 
power. 

6. Drop forged steel galvanized 
suspension and strain members. 

7. The most perfect disk form 
of design combined with highest 
efficiency and light weight. 

No. 9302 

SOLE MANUFACTURERS 

No. 9302 
10-inch Suspension Line and 

Strain Insulator 
Puncture Value ..... 150,000 volts 
Dry Arc ............ 100,000 " 

Tested to Dry Arc .. 100,000 " 

Rain Arc . . . . . . . . . . . 55,000 

Li11e Voltage . . . . . . . . 25,000 " 

Weight . . . . . . . . . . . . . I I lbs. 

No. 162 
7 1-2 Inch Disk Strain Insulator 
Puncture Valu_e ..... 120,000 volts 
Dry Arc . . . . . . . . . . . 75,000 " 
Tested to Dry Arc .. 75,000 

Rain Arc ........... 55,000 '' 

Line Voltage . . . . . . . . 25,000 

Weight . . . . . . . . . . . . 6 lbs. 

60 to 72 Washington St. EI t Mf c 
66 to 76 Front St. ec rose g. o., Brooklyn, N.Y. 
New York 
Buffalo 
Philadelphia 
Boston 
Winnipeg 

Pittsburgh Cincinnati 
Atlanta Minneapolis 
Chicago St. Paul 
Indianapolis Milwaukee 

Vancouver 

Also For Sale By 

Wesl'ern £1,ciric Company 
Antwerp London Berlin 

St. Louis Omaha 
Kansas City Oklahoma City 
Denver San Francisco 
Dallas Oakland 

Paris 

Los Angeles 
Salt Lake City 
Seattle 
Portland 
Johannesburg 
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CAR ADVERTISING ALMOST EVERYWHERE 
--------------~ 

Apply Efficiency Principles to 
Car Advertising Contracts 

A machine may deliver b ig production at 

low cost and still be inefficient unless it can 

keep up that production at low mainte­

nance cost. 

It's the same with the contractor for your 

car advertising space. 

That space has a definite value and it is im­

possible to make it permanently yield more 

than its value. The contractor who pays 

higher than the established value is a loser 

-and you cannot afford to place your hope 

of getting cash returns on a losing propo­

sition. 

There is more than merely hope in a Collier 

contract. It is an established certainty of 

maximum permanent revenue as regular 

as bank interest. 

-~~;;.~ S/:J4 Fifth Avenue 
NEW YORK 

75 
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FOR SALE 
7-Ilrill 3W Iutel'Ul'hnn ••:u·s COlll]tlete H"ith four G. 

E. S7 111otorN, lh•ill 271<:-1 1/ 2 lU. C, H. Tra('kN. 
4-1<:nhhnan 32' lnt('l'Urhan cars eo1n1,lete with 

four G. E. 74 111oto•·"• B1•ill 27E-1 'l'1•u('ks. 
Hl-llrill 23' C loNecl Cars, Brill 211~ 'l'rnc•kN, 
2-18' Jack!!on :ind Shnr1• C:11• BodieN. 

!.:0-Cincinnati 20' G" sin~le encl cnr hocliei-<. 
JO-Drill 21' elosecl c•at•N, "\Vest. 68 1noto1•s, l'c·c•Jd1an1 

'rrucl..::s. 
5-Bi•ill 30' Express Car!< , 

!:2-"\Vest. 56 RaiITI·ay lll otori-< , co11111Iete, 
8-"\Vest. 3Sll Uaih,·a y lllotors, com1•letf'. 
4-"\Vest. 11!: Railnay lllotors, ('om11letr. 
S-"\Vest, 6SC Raihn1y lllotors, co 11111l f' te. 

12-"\Vcst. 49 Railway llJotors, co1u11let c , 
S°..~i"'t~r~~A Raihvay lliotors, eou11,lete, fonr ancl 

3S-G, E. 800 Raihvny lllotors, co1n11lete. 
22-G. E, 1000 Rail"·:iy lllotors, co11111lete. 
1(;_G, E, :;7 Raihvay lllotorR, co1n11Ietf', three turn. 
S-G, E. r.s Hailn·a y lllotors, con111l ete. 

1!:-G, E. S7 Raihvny lllotors, co1n11Iete. 
21-G. E. 57 Ar111atnres, Neeond hand, two turn. 

H-G. E. SO Aru1:itnres , Brand Ne,v. 
4-G, E. 87 Arn,atnrf's, llr:tncl Nen·. 
!.:-G. E. 73 Aru1ntures, Brau,I Nen·. 
S-G, E. 67 Aru1atureN, B1·a1ul Ne,v, 
3-West. JOJB Ar1natur.,,., Brancl Ne,v 
3-"\Vcst. 9:iA Armah11·eN, llrand NeTI·.' 
1-WeNt. H3A-2 A1•111ature, I11•and Nen·, 
S-IC!SII Controll••rs. 

12-li(; Controlle1•s, 
H-'l'YIH~ lll. E ,1ui11111 eutN, C-6-A lllaster Control. 

!:O-K!: Control lers. 
!:0-KJ 1 Co utrollers . 
C.0-i<:H) Contro ll e r s. 
12-KJ!: Controll c1•s , 

:,;-1<:1-1 Control Jers . 
4-Sets Drill !:7G Trn,.ks, 4' 6" n·heel huNe. 

JC.-Peekhan1 No. 0-E '1'1•1u•k><, 7' W' n·hcel h:tsf', 
<'-Brill 21E Trucks, 7' G" H"heel hnse. 

lG-Dn11ont Trucks, 7' 11" ,vheel hase. 
4-Sets Pcckhn1n 1411-3 Trucks. 

200-llrill DraTI" liars. 
!.I-Single Truck Eleetrie Locon1otivf's. 
150.rr!-r'!crnationnl I~are H egisters, co111pletc, ty1,e 

ALL OF THE ABOVE APPARATUS IS IN FIRST 
CLASS CONDl'rIO:'V l<'OJt IllllllEDIA'l'E SER VICE. 

FOR FURTHER PARTICULARS APPLY TO 

W.R. KERSCHNER, 50 Church Street 
NEW YORK. N, Y, 

Rails Rails 
35 lb., 40 lb., 48 lb., 52 lb., 

56 lb., 60 lb., 65 lb., So lb., 85 
lb. , and other weights of No. 
I relaying rails with neces­
sary bars at various points 
throughout entire country, 
possibly tributary to your lo­
cality. Same can be inspected 
before or at time of loading. 
Prompt attention will be giv­
en to you r inquiry. 

The Hyman - Michaels Co. 
533 People• Gu Bldg., Chicago, OJ. 

Rails 

Direct Connected Railway Units 
K.W. 

:mo 
3GO 
300 

2,400 
500 

Make Gen. Volts Speed Engine Des. 
Gen. E lec. 550 120 A llis Co rli ss 'l'and. C. 
"\Ves tge. 600 100 Hamilton Cor. T and. C. 
Westge. 550 120 24 x 30 Fitchburg. 
Ft. vVayne 600 125 Russell T a nd. Comp. 
Gen. E lec. 650 90 Cooper Cor. Cross Comp. 

ROTARIES, A.C. UNITS, ETC. 

417 Pine St. Harold R. Wilson Machinery Co. SI. Louis 

Do You Want a Salesman or Other Assistant? 
If so, send us copy for a card under "Positions Vacant" in the 
Searchlight Section. The cost will be slight and tlae result will 
be both quick and satisfactory. 

ELECTRIC RAILWAY JouaNAL, 239 West 39th St., New York 

FRANK MACCOVERN 
Pre■.•Cen. Mgr, MACCOVERN AND COMPANY I JOHN MAYER. JR 

S n C■ Vice Pre■.•Trea■ 
11 4 Liberty Street, New York City 

Rotary Converters-25 Cycle, 3 Phnl!le 

500 Kw., Bullo<>k, 375 volts, a.c., 770 amp., 600 volts, D.O., 883 
amp., 500 RPM. 

300 Kw., AIiis-Chaimers, 6 pole, 650 volts, 462 amp., 500 RPM. 

2 300 Kw., Westinghouse, 650 volts, D. C., 462 amp., 500 RPM. 

CARS FOR 
OPEN and CLOSED 
MOTOR and TRAIL 

SALE 

\Vrite for Pr ice and Full Particulars to 

ELECTRIC 
Commonwealth Bldg. 

EQUIPMENT CO. 
Philadelphia, Pa. 

'Phone 3375-3378 Rector 
Street Railway Motorl!I 

10-Westlnghouse No. 68 0 Motors, 10 K.O. Controllers. 
500 KW •• 25 Cycle Westinghouse Motor-Generator Set 
Generator: 500 Kw., 600 volt, comp. wd., 8 pole type. 
Motor: 3 ph., 25 cy., synchronous motor, 11,000 or 2300 volt, 375 

RPM. A.O. starting motor & D.O. exciter mounted oa 1batt. 
Switchboard equipment. 

Box Cars 
Condolas 

Flats 

Prompt attention to your re­
quirements. Excellent oppor­
tunities to effect savings in 
purchasing equipment. 

Git 1o"-~ ~ ~11,ti 

l1'la tM 

MONEY■MAKINC CHANCE 

for some Traction Company, Lighting Com­
pany, or Contractor to get a 

Complete Set of Tools 
including sufficient equipment for overhead 
trolley work or outside construction. 

lndlana Car & Equipment Co. 
1302-3-5 Gt, Northern Bldg., Chicago, Ill. 

~UlACki~h.C 
At a Low Price 

and in excellent condition. Write for inven­
tory and price. 

M, B, Foster Electric Co,, 238 Devonshire St., Boston 
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25-CYCLE ROTARY CONVERTER TYPE "M" CONTROL 
1-200-KW ., General E lectr ic, Rotary Converter, 3-phase, 25-cycle, 

750 RPM., Type T.C-4-200-750. 600 volts, D.C., 370 volts A. C. 
3- 75-KW., General Electric OISC, single-phase Transformers, 

13,200/12,540/11,880-370/185 volts. 

4-Type M, single or double end control. Fine condition. Can make 
very low price. For use with 4-75 HP. motors. 

RAILWAY UNITS 500°600 VOLTS 
Also Reactance Coil, A.C. and D.C. Panels, Lightning Arrester~ 

and Choke Coils. 1- 750-KW., G. E., with C.C. Allis-Chalmers Corliss, 110 RPM. 
1-500-KW., G. E., with T. C. Wetherill Corliss engine, 100 RPM. 
1-425-KW., G. E., with C. C. McIntosh-Seymour engine, 120 RPM. 
1-400-KW., Cro-Wheeler, with Russell engine, 110 RPM. 
1-400-KW., G. E., with C. C. Alli s engine. 

60•CYCLE ROTARY CONVERTER 
1-200-KW., West inghouse, 3-phase, 60-cycle, 550-600 volts, 720 

Rl'M. 
3-110-KW., General Electric, single-phase, 60-cycle, 2300-370 volts. 

1- 300-KW., G. E., with T, C. Wetherill engine, 100 RPM. 

RAILWAY MOTORS 
4-Westinghouse, 112 Motors. Rewound armatures, 
2-G.E., 57 Motors. 

BOILERS 

4-.~60-TTP., Heine, 160 lbs. pressure. 
1-300-1 ll'., H eine, 150 lhs . pressure. 
2-250- llP., R. & W., 150 lbs. pr~ssure. 
1-200-11 P., Heine , 150 lbs. pressure. 20-Westinghouse, 68 Motors. 

ROOM 302 ARCHER & BALDWIN, 114 Liberty St., 'Phone Rector 4337.4339.4339 New York 

POSITIONS WANTED 

AUDITOR; 9 years' continuous exper ience in 
electric railway accounting, solicits position 
with railway requiring effic ient man familiar 
with handlin g la rge properties, systematizing 
and conso lidating compan ies a specialty. 
Wish to locate with growing concern where 
executive ability counts. Box 362, Elec. 
Ry. Jour. 

MANAGER-SUPERINTENDENT; 18 years 
experience, city, interurban, steam an d light­
ing, desires position; hu st ler and economi­
cal operator; experience covers all depart­
ments; A-1 references. Box 352, Elec, Ry. 
Jour. 

MASTER MECHANIC with wide experience 
on both city and interurban properties, 20 
years of unquestioned ability of s hop man­
agement, is open for engagement. A-1 ref­
erences. Box 359, Elec. Ry. Jour. 

POSITION vVANTED as pu rchasing agent or 
assistant to president. Have occupied sim­
ilar pos ition for many years with one of the 
largest properties in the country. Have well­
known record and can furnish highest refer­
ences. Box 363, Elec. Ry. J our. 

POSITION as superintendent of equipment or 
master mechanic wanted by a man who has 
had 18 years' experience; A-1 references. 
Box 336, Elec. Ry. J our. 

TRACTION CAR PAINTER would like po­
sition, has had good experience and can do 
anything in the line of car painting. U nder­
stands thorou gh ly the treatment of both 
wood and steel cars, would take foremansh ip 
if opportunity pr esented itself. Steady po­
sition an object; have good recommenda­
tions. Box 351, Elec. Ry. Jour. 

POSITION WANTED as m aster mechanic or 
general foreman, thoroughly competent. Fa­
miliar with a ll up to date equ ipm ent, both 
city and interurban; 15 years' experience 
in e lec tric railway shops; .\-1 references. 
Box 350, E lec. Ry. J our. 

POSITIONS VA CANT 

CAR PAINTER Wanted-Mr. Master Me­
chanic : If you know of a good car painter, 
one who is capable of painting a car, also 
striping and lettering, we wish you would 
put him in communication with us a nd obl ige 
Phoenix Ry. Co., of Arizona, Phoenix, A ri z. 

SEND FOR CATALOG-JUST OUT 

Gel ~OUA. ')fo,l\.4 
t~ tM, ~~fJ.½kt 

ADVERTISING RATES 
Poeitions Wanted. Evening Work Wanted, 

2 cents a word, minimum charge 50 cents an 
insertion, payable in advance. 

Positions Vacant, Salesmen Wanted, Agencies, 
an undisplayed Mi.cellaneous ads, Machinery and 
Plants For Sale ( with one I inc of display heading) , 
3 cents a word, minimum charge $1.50 an insertion. 

All advertisements for bids cost $2.40 an inch. 
Advertisements in display type cost as follow, 

for tingle imertiom: 
1-16 pa11e, $5.00 
1-8 page, IO. 00 
1-4 page, 20.00 

1 in. single col., $3.00 
4 in, single col. . 11.60 
8 in. si ngle col., 22.40 

In ~olyfng to adoerli,ement. , ,end copie• of 
testimonial,, elc., lrutead of original,. 

POSITIONS VA CANT 

FOREMAN wanted for over head maintenance 
and construction work. Must be familiar with 
general city conditions. About 100 miles of 
trolley, all direct current. Give references 
and salary in first letter. Location, N e w Eng­
land, Box 356, E lec. Ry. Jour. 

l\l ANAGER for electric traction anr\ lighting 
company in West Indies, serving 70,000 pop­
ulation. Must know Spanish. Gin, foll 
par ticu lars of experience and previous em­
ployment. Box 346, E lec. Ry. J our. 

MISCELLANEOUS 

Electric Track and Overhead 
Materlal Bargains 

30 sets 70 lb. switch material, 15' reinforced 
points, with No. IO IS' double spring wing 
rail frogs. 

2000 AS & W form "A," 4/ 0 twin terminal 
bonds; large quantity suspensions, screw clamp 
ears, feeder ears, 20 degree frogs, galvanized 
strand guy wire and No. 8 smooth wire. 

The Above are Brand New and 
Will Be Sacrificed 

Write for our September 84-page Bulletin 
No. 142 containing real bargains in-

Rails, Locomotives, Cars, Equipment 

MISCELLANEOUS 

Armature Coll Taping 
Machine 

Saves Time, Labor and Money 

A bo7 can tape 40 
coils tor Westinghouse 
12A Armature In an 
hour. Further par­
ticulars gladly fur• 
Dished. 

Geo. M. Griswold Machine Co. 
New Haven, Conn. 

The Classified 
Advertising in 
Electric Railway 
Journal 
is read carefully by men whose 
success depends upon thorough 
knowledge of means to an end­
whether it be the securing of a 
good second-hand dinky engine at 
a moderate price, an expert draft;;­
man or superintendent, or the serv­
ices of a firm of engineers for de­
signing a large modern plant. 

The Best Proof 
of this is the regularity with which 
such advertisements are carried­
the extent and variety of the 
JOURNAL'S want ads. Without a 
constant and appreciable demand 
for such machinery or services, by 
the JOURNAL readers, the market­
place which these advertisements 
represent could not exist for any 
length of time, 

Electric Rail w-ay Journal 
239 W. 39th St. NeW' York City 



78 ELECTRIC RAILWAY JOURNAL [JANUARY 3, . 1914. 

The "RECIPROCATING" Track Grinder 

Offers No More Interruption 
than the Track Gang 

The Reciprocating grinder does not delay schedules in 
the slightest and unde1· reasonable headway, grinding is but 
slightly int errupted by the ca1·s. 

It requires only about 40 seconds' delay in grinding to 
"pass '' a car. 

This feature, however, is only incidental. 

The chief excellence of the machine lies in the expeditious 
and perfect manner in which it trnes up the rail, removing 
a minimum of metal lmt producing a surface so exact that 
defects remo,·ed are slow to 1·eturn. 

Note the Big 
Derail Wheels 

-the ease with which 
the Men are replacing 

Grinder Let us place on your desk some actual data on grinding, 
which will prove helpful. -the type of labor this 

Grinder makes possible 
to use Your request brings it by mail. 

Railway Track-Work Co., Heed Bldg., Philade1phia 

TOOL BAGS 
FOR RAILWAY ELECTRICAL WORKERS 

AND CONSTRUCTION MEN 

Inspectors' Russet 
Leather Bag 

!\fade or good strong 
leather with ex tension 
ends and s h o u I d e r 
s trap. Has saw re­
ceptacle. Sizes 16, 20 
and 24 inches in length. 

Inspectors' Black 
Leather Bag 

I\Iade or black harness leathn, 
Strong and sub,stantial. 15 and 
20 incbes long; heiglJt 12 inchP~. 

Linemen 's Heavy 
Canvas Bag 

Has harness leather bot­
tom studded with clincher 
studs that go through a nd 
clinch on the inRlde. Strong 
steel frame with heavy 
canvas Rides. Length, 20, 
16 and 12 Inches. 

,vrite for illus­
trated catalog 
tleserihing and 
})ricing tools of 
e v e r y tleseri1•­
tion. 

Mathias Klein & Sons 
Mfrs. of Electricians' 

Linemen's and Con­
struction Tools 

Canal Sta, 25, Chicago 

"D & A" FENCE POSTS cost 
less than Wood or Steel 

-have the permanency not pos­
sessed by wood or steel 
-are easier to install than wood 
or steel 
-keep in alignment better than 
wood or steel 
-are Reinforced Concrete Posts 
cast ten-at-a-time in the 

"D & A" Post Mold 
Two men can easily make a batch of IO 

"D & A" posts in 30 minutes. . 
Our "Shaking S'l'Sfem" makes tampmg 
unnecessary, no pallets or planks used. 
"D & A" machines are in use on 22 roads, 
saving big money on the cost of fence 
posts. 
Catalog "E" describes the method of 
making and installing, giving actual costs. 
Write us for a copy today. 

0 & A POST MOLD co. Box 74,ThreeRivers,Mich. 
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1913 Brought About 
an Increased Use of 

So me of f/i(' roads that increased their 

installations of Pyr('11e Fire Extinguishas. 

Hudson & Manhattan Ry. 

Interborough Rapid Transit. 

Lehigh Valley R. R. 

Long Island R. R. 

New York Railways. 

New York Central Line. 

New York, New Haven & Hartford. 

Pennsylvania Lines. 

Terre Haute T. & E. Traction. 

5$d,!Jf},, 
Fire Extinguishers 

Not only <li<l it bring about an increased number 
of roads that took advantage of Pyrene protection­
but what is equally signifi cant, roads under _such 
efficient management as those named have increased 
their Pyrene installations. 

Invariably, roads mcrease the number of Pyrene 
Fire Extinguishers 111 use after an emergency is 
encountered. 

Let us ans,ver your questions. 

Pyrene Mfg. Co., 1358 Broadway, New York 
Alton Buffalo Denver Louisville Oklahoma City St. Louis 

St. Paul Atlanta Chicago Detroit Memphis Philaclelphia 
Duluth Milwaukee Phoenix Baltimore Cindnuatl 

Boston Cleveland Honolulu New Orleans Pittslmrgb 
Salt Lake City 
San Antonio 
York, Neb. Bridgeport Dayton Jacksonvllle Norfolk Richmond 

PACIFIC COAST DISTRIBUTORS: 
Distributors for Great Britain and 

GORHAM FIRE APPARATUS CO., San Francisco. Los 
the Continent: The Pyrene Co., 29A Charing Cross Hoa<l, 

Angeles, Seattle. 
Lon<lon, "\V. C. 

TRENTON , N. J. 

CORRESPONDENCE 
SOLICITED 

It meets every requirement 

PANTASOTE 
The National Standard 
for Car Curtains and 
Car Upholstery 

AGASOTE HEADLINING 
The onl y headlinjn~ m ade h one soli ll pi~ce. Will not 
sep1rate, warp or blister. Waterproof and h j mogeneous. 

The Pantasote Company 
11 Broadway, New York 707 Fisher Rldg., Chicago, Ill. 

797 Monadnock Bldg., San Francisco, Cal. 

Buying as a Fine Art 
The scien<'e of salesmanship ha~ r.,,.,.ived considerable atten tion. Tbe 

art of buying seems to flourish with l<'ss noise. 
There m·e a few points, however, which some readers of tbe Electric 

Railway J ournal may not baw appr<'eiated fully. Of these it is im­
portant for Plectrie railway men to know-

How the Electric Railway Journal 
Can Hel1> '\Vhen Purchases 

Are Conte111plate(l 
Tbe Journal is published primarily to interest and help electric rail­

way men. 
Whatever is of interest to executive and operating officials of electlic 

railways is also iute resti ng aud helpful to tbe manufacturers, jobbers 
and supply dealers wbo sell to elec tric rail-way companies. 

As a result, Electric 1/a.ilway ,Juurnal is carefully read from wPek 
to week by these manufacturers and others in search of opportunities 
to make salrs. 

Readers of the Journal can make use of this fact, To help them 
do so 

The Journal's Searchlight Department 
is made to include a 

"Pro1,osal"' Colu111n 
In this space an electric railway- company contemplating purcbr.ses 

of any kind can, at a nomina l cost, advertise for tenders or quotations. 
By making it staudard practice to advertis<' their wants in this man­
ner, road.s frcquently save thousands of dollars or secure better material 
and equipment or prompter deliveriPS. 

Stirring up competition is oue of the principles of scientific l,uying. 
Rightly used, it results in e,•onomies which no eompauy can afford to 
overlook. 

Use the Journal's "Proposal'' Colu,nns 
when you are in the market for track, spe<:ial work, cars, line ma­
teria l, machinery or plant equipment, or wbP11 yon have eonstruction 
work to be done. Use these columns when you contemplatf' extPnsious, 
new buildings or bri<lgf>s; when you have a bond issue to place- in 
short, wbenPver you want to stir up hea lthy comp0tition in you r favor. 

Tbe Journal bas a special rate of on ly $:.!.40 an inch for "Proposal" 
advertisi ug. 

Other U:.eful "Searchlight'' Columns 
Tbe whole Searchlight Section of thf' .Journal provides opportunities 

which electric rnilway oflkials ca n grasp with profit. 
Tber<' are columns which can bf' usNl iu locating rompetent mf' n or 

new positions. for se ltiug at service-pri rPs material thut woulrl other­
' wise Le scrapped, for buying second -han,J ma tPrinl or equipment at .. fa­
vorable prices, for exchanging whut you hav<' fo r what you wnnt-ln 
fact, the Searchligh t Section of the J o·unza l is the hencon which gulrJ,,s 
buyer and SP ll er, 0111ployC> r and <> mployee to the grc,at cen tral market 
of the electric railway iudustry. 

Try the ''Propo~ml'' Col11111n on Your 
Next Pnr('h:tsPs 

Electric Railway Journal, 239 W. 39th St., New York 
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HYDRAULIC JACKS 
Below we show just a few t ba I . we make for special 
kinds of work. We build over 4000 types and sizes of 
hydra ulic tools - presses, punches, shears, riveters, accumu­
lators, benders, etc. 60 years' experience. T ell us your 
needs and ask for prices. 

We b uild 
5pecials at 
reas onable 
.cost. 

Ours/de Pump Horizo ntal Hydraulic Ja ck 

Wrecking Hy ­
draullc Jack 

Br o n d Base 
Hydrau lic J ack 

Cla w Hydrau . 
lie Jack 

Outside P ump. Double 
P lunger P ump Hydraulic 

Jack 

Outside Pump. Single 
Plunger Pump Hydraulic 

Jack 

The WATSON-STILLMAN CO. 
Eng'neers and Builders of Hydraulic Tools 

46 CHURCH STREET NEW YORK 

CHICAGO- McCormick Building. 
PHILADELPHIA-T he Bourse. 
PITTSBURGH- Brown & Zortman. 
ST. LOUIS-Corby Supp1y Co. 
KANSAS CITY-Geo. T. Cook. 
DENVER-L C. Ullrich. 
SEATILE-Tcrminal Machinery Co. 

THEFORD 
TRIBLOC 
A Chain Hoist that ex­
cels in every feature. 

I t has S tee l P arts w hich mean 
long service-
P lanetary Gears, w hich mean 
hig h effici ency-
Loop Hand Chain Guide, 
w hich means safety-
3½ to 1 fact or of safetv­
E ig h ty per cent of the power 
applied to the hand chain of a 
Ford Tribloc is converted into 
lifting energy. 
No other chain hoist has all 
of these merits-you can get 
some of them in other stock 
chain hoists, but you cannot 
get all of them. 
W rite for Catalogue. 

FORD CHAIN BLOCK 
& MFG. COMPANY 
142 Oxford St., PHILADELPHIA, PA. 
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''The Little Brother o f the Crane'' 
Will Save Money for 
Your Road Too 

The largest shops in the United States are using the 
Franklin Portable Crane and Hoist. 
It is saving money for such roads even in shops where 
elaborate systems of overhead cranes and hoists are 
used. 
It is then obvious that it will save money for shops 
not so elaborately equipped. 
It makes all portions of the shops and car houses easily 
accessible. 
With it a weight of three tons is easily lifted and car­
ried by two men. 
Its great lifting capacity and portability makes it in 
many cases much more convenient than an overhead 
crane or industrial railway. 
Franklins for different uses are explained and illus­
tratec1 in our Booklet No. 2. 

\V rite ns now for your copy. 

The Franklin 
and Hoist 

FRANKLIN, 

Portable Crane 
Company 

PENNSYLVANIA 

Are You Looking For a Good 
"All Around" 

Repair Shop Drill? 
One that is easily and conveniently oper­

ated, of rigid construction and adapted to 
high speed drilling and tapping as well as 
average service. If so, don't fail to write 
us for infonnation regarding 

BEMENT VERTICAL DRILLS 

Easily and Conveniently 
Operated 

'vVhen the operator stands in 
front of his work at the spindl e, 
he can operate all the main levers 
and hand wheels without taking a 
step from this position. The rapid 
hand adjustment of the spindle, 
the fine hand feed, the power feed 
and throw-out are all controlled 
within easy reach of the operator. 

Spindle reverse for tapping or au­
tomatic feed throw-out may be fur­
nished on order. 

Simply and Powerfully 
Constructed 

These drills are of the "G0ose 
Neck" Type, a design that gives 
great rigidity to the frames and 
renders them capable of withstand­
ing heavy thrusts without strain. 

Six positive geared feeds are pro­
vided, conveniently changed. 

Tables may be swung a round the 
column out of the way, when it is 
desired to drill large pieces resting 
on the base plate. 

Niles-Ben1ent-Pond Company 
111 BROADWAY NEW YORK 
Boston, Philadelphia, Pittsburg, Chicago, St. Louis, Birmingham, , \la ; London 
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Did You 
Salamander 

See This 
Asbestos 

Test 
Insulation 

We conducted tests like this at the Atlantic City Con­
vention to show how Salamander Asbestos Insulation is 
Fireproof where that of ordinary wire burns up. 

Salamander Insulated Wire, therefore, withstands heat 
far above that encountered in any overload. 
The test was not ,solely to show that Salamander Wire 
is fireproof. 

It was also to show that we can provide such insulation 
for the wire in your burned out coils. 
Simply send us your broken down coils-no matter in 
what condition-we remove the old insulation, and put 
in its place fireproof Salamander Asbestos Insulation. 

This is a simple, inexpensive method of getting new 
coils-less the cost of wire. 
Write us for details of our service. 

Independent Lamp and Wire Co. 
1733 Broadway, New York Works: York, Pa., and Weehawken, N. J. 

P€/IJPro~ 
J}fogifadarl!<h /!y 

~heS-f£uldard Pa1Pt Ca 
LOO Williall:) Street;JYew}or..k, 

'I ¥° 
FOR 

Reducing Shop Costs 

Clear and Black Baking Varnishes 
for armature and field coils and for trans­
former and magnet coils where high insulation 
is required. 

Black Air-Drying Varnish 
fo r quick repairs to dynamos and motors and 
for taped connections, feed wires, overhead 
and underground work and for under-frame 
work of cars. 

Black Finishing Varnish 
a quick-drying spirit Varnish absolutely oil­
proof. 
Our booklet, "Insulation," wilJ point the way 
to sound insulation economy. A copy will be 
mailed upon request. 

FOR 

ELECTRICAL WORK 
Tapes In any width, thickness 
or texture. Sample. In ac• 
cordance with auggestlona 
gladly submitted. 

HOPE WEBBING CO. 
PROVIDENCE, R. I. 

Consumers' Rubber Co., 829 Superior Ave, N, W,, Cleveland 
Belden Mfg, r:o. 23d St. and Western Ave,, Chicago 

rJcu Tapes and Webbings 
are Standard Materials 
produced under Specifi­
cations of Railway Motor 
Manufacturers. 

'l' h e s e specifications 
cover permissible varia­
tions in width and thick­
ness, s t a t e required 
breaking strength, specify 
particu lar yarns, requis-

~~ ite warp ends, picks per 
~ inch filling to produce re­

quired strength and thick­
ness. Extensively used 

Anchor Webbing Co. by manufacturers of mo-
. tors because material and 

Mill & Office, Woonsocket, R. I. price are right. 

Re1)resen~atives: Chlcago--Frank T. Finney, 61-i W. Adams 
St. St. Loms-W, D. Wooley, 103 North 11th St. Cleveland Ohio 
-R. S. Mueller, 423 High Ave., S. E. ' 
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Cut Expense of Armature Repairs 

Equip your shop 
with 

COLUMBIA 

Labor-Saving 
Machines 

Columbia Armature and Field Coil Winder 

Started and stopped instantly at any desired 
position. 
Foot lever giving absolute control. _ 
Occupies only four feet of floor space. 
\Vorm driven, all parts enclosed in oil-tight, 
dust-proof casings. 

Cone Pulleys and Countershafts allow three 
changes of speed. 
Extension spindle for winding small armature 
and field coils. Spools or magnets. 
Handwheel expedites turning back to any 
point. 
Machine is worm driven, with bronze bearings. 

Columbia Armature Heading and Banding Machine 

Special tension mechanism permits instant 
adjustment to any degree of tension re­
quired. All parts securely housed. 

Foot lever gives absolute control. 

Have you seen it used with our tension 
stand for holding reels? 

Shall We Send Bulletins? 
Coils for Armatures an d Fields 
Coil Taping Machin es for Armature Leads 
Car Trimmings and Car Signs-Day and 

Night 
Commu tators, Controller H andles and 

Door Locks 
Gear Cases-All Steel anrl l\!. I. and Pit 

Jacks 

Columbia Machine 

Pinion Pull ers, Trolley Poles-Steel 
Trolley Wheels, T ension Stands 
Banding and Heading Machines 
Coil \Vinding Machines for Fie ld and 

Armature Coils 
Babbitting Moulds, Lat he Chucks 

. .\xle and Armature Straightener; 
Bearings for Armatures and Axles 
Armature Stands, Armature Buggies 
C'r,r Hoists, Car Replacers 
Brake Appliances, H andles, Forgings for 

Ri!!'ging, etc. 

Works & Malleable Iron Co. 
ATLANTIC AVE. and CHESTNUT ST., BROOKLYN, N. Y. 
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The Enclosed F lame G as Burner 

heating a Crawford Sectional 
Oven can be inst a lled in any 
bu ilding, with the full a pproval 
of the Underwriters. 

CRAWFO RD 
Sectional Ovens 

a re made especially for baking and drying coils 
and armatures, and for japanning and lacquer­
ing all kinds of electrical equipment. 

You can get any arrangement you want for 
operation-endless chain for continuous bak­
ing- trays running oh roller bearings-tracks 
for trucks- overhead tram- rotating bluing bar­
rels- swing- or li ft doors, single or double, at 

one end or side, or at both ends for 
operat ing t rucks through the oven. 
Send today for lea fl et, 

" Dryilzg out Armature Coils." 

The o ·ven Equ ipm ent and Manufac turing 
Company 

NEW HAVEN, CONN. 54-2 7 

Are You Taking 
Advantage of 
"Cleveland Coil 

Service"? 
With all the equipment and work­
men of the Van Dorn & Dutton Elec­
trical Department, together with our 
own added faciliti es, we are enabled 
to offer superior service in supplying 

AR MAT URE 
and Field Coils 

and in repairing 
or rewinding coils. 

QUICK SERVICE 

is the bas is of our rlaim for 
your inquiries and of course 
thorough work at reasonable 
prices will be maintained as in 
the past. 

Get the details of our propo­
sition. 

CLEVELAND 
COIL & MFG. CO. 

R. P. PASCOE, Mgr. 

/

. 1011 Power Avenue, N. E. 
I CLEVELAND OHIO 

You are interested in increasing the Efficiency 
of your Equipment 

You are looking for every opportunity to cut 
down Peak Load 

Here are two reasons why you should make 
your coils of 

Salamander Fireproof Wire 
(Heany Pure Asbestos) 

rl 11d A sk 011 1· Representati-iJe fo r llfore In f ormation 

THE 

W.R. Garlon Company 
CHICAGO 

Get Better Coil Service 
for much less than the expense ot rewlndlns we can 
mummify your old coils. They will then give the 
senlce ot new colts. Write for our proposition. 

Mc Leer Electric & Mfg. Company 
BUSH TERMINAL 

2o4-36th St., BrooklJ"ll• Ne-w York 

E~~~c~:~an ~:;:.::~:: 
hem . 

THEELECTRICSERVICE CO., Cincinnati,0. 
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Not a lone Price, but a full 
knowledge o f the advantages and 
disadvantages of the various types 
o f skylights and ventilators led 
to the in stallation of Drouve 
P roducts in the extension o f thi s 
station. \ Ve wi ll be glad to sub­
mit sketches in connection with 
·yo ur buildings, without obliga­
tion. WRITE. 

The G. Drouve Co. 
Bridgeport, Conn. 

180 N. Dearborn St., Chicago, Ill. 

Our Sash Operating Apparatus Used In Ontario 
& Western R.R. Shops At Middletown, N . Y. 

ERECTING shop-foundry-paint shop 
-round house-and all are equipped 

with it. Both the Rack and Pinion and 

Rocker Shaft apparatus are used. 
Send fo r catalog showing this and many 

other complete installations. 

SALES OFFICES: 
Lord & . Burnham Co. N ew York, St. Jam es Bldg. Boston, Trem o nt Bldg, 

FACTORIES: 
Irvington, N.Y. 
Des Plaines, Ill. Philadelphia, F ranklin Bank B ldg. Chicago, Rookery Bld g. 
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There's a Shop Record with the 
"Human Element" removed 

Think what it would mean to you if you were enabled 
to get just that information on every operation of 
every man in the shop : 

The figuring of time elapsed on the job is made by 
metal brains. 

You do not have to pay a clerk to do it. 

You are not trusting to the memory of "Workman 38" 
to give you a correct report. 

He is not wasting his time each day on a job of book­
keeping. 

1 J,1s Calc ula graph r ecord ~hows tha t workman No. 38 com­
menced work at 9 :45 A. M., March 5. 1906, that he was per­
forming a milling operation on Job No. 530, and that he was 
empl oyed two hours and eight-tenths of an hour. 

F ull size of card 3" x 5". 

The Calculagraph automatically records the time of 
starting a job and when the work is completed it 
stamps the time elapsed. 
Without extension or figuring you see the exact time 
spent, right th ere in figures. 

One machine takes care of the entire shop. 

Our booklet "Accurate Cost Records" describes it and 
shows exactly how it would apply to your shops. 

Write us for a copy today. 

Calculagraph Company 
1470 Jewelers Bldg. New York 

Many of the la rgest roads in this country have installed Kinnear doors in 
their ca r houses and shops. 

T hat is significant. 
It is also a significant fact that large numliers of small roads have installed 

Kinnear doors. 
The rolling door meets the conditions of both kinds of roads. 
They roll up at the top of the door opening, and thus are free from the 

a,vkwardness of doors swing ing across the sidewalks or back into the building. 
One man operates them by means of a chain hoist. 
Let us show you how they can be applied to your buildings. 

The KINNEAR Mfg. Co., Columbus, 0. 
Illustra t ion shows E ast St reet Car House of Berkshire St. R y. Co., Pittsfield, .M ass ., equipped with Kinnear Steel Rolling Doors 

1111111 11 . 
---- :: 

"'41.~W1'!:.,,..·-:..-~- - - - . d~~ • 
'f,..c;:---..~~~' - ·~ -~- .:.-~:;_~r~~~!.-~~.~;~ :-~....:-~.,,- - ;,,:..;:.=-:,~..,.,.,,..,,... .. ' .. ,_ ... 
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NOW' is the TIME 

Order it to-day need it to-morrow 

When Will the Doctor Arrive? 
(METAL CABINET) 

The size of Johnson's F irst Aid Cabinet No. 1 is 
20x13x3½ inch es 

Price : $6.00 f.o.b, New Brunswick 

DEPT. 27 

The time between the accident and the doc­
tor's arrival is "First Aid" time. 

In these precious moments the use of 
JOHNSON FIRST AID CABINET NO. 1 

may save a limb-a life-will keep the little 
hurt from getting big- will reduce sick lists 
and damage claims. 

Johnson First-Aid Cabinets No. r installed 
in the shop, car house, power house, line and 
work cars represent a diviclend-paying invest­
ment. 

Circular No. 1 IO tells about it- write us 
for a copy. 

, 
NEW JERSEY, U.S.A. 

87 



88 ELECTRIC RAILWAY JOURNAL [JANUARY 3, 1914. 

T csred by Analysis 

Oxweld Supplies 
For Use in Welding Metals 

T he importance of using the best supplies 
in Oxy-Acetylene \ Velding cannot be over­
estimated. Good welding cannot be produced 
if Fluxes and F illing Materials of inferior 
quality or improper chemical composition are 
used. 

Being the largest makers o f Oxy-acetylene 
Apparatus and supplies in the U nited States 
and having constantly under our observation 
the varied applications of the P rocess both in 
this country and abroad, we have been able to 
accurately determine the needs of all users 
of the Process and to provide supplies to suit 
all requirements most efficiently. 

Oxweld Supplies 
embrace everything needed in the art, all 
of the highest quality best suited to each class 
of work. Oxweld Supplies are furnished at 
the lowest prices consistent with the highest 
quality and are g uaranteed, when used by 
competent operators, to produce better result s 
than any other known to the art to-day. 

Oxweld Fluxes 
for use in welding Cast Iron, Aluminum, 
Sheet Aluminum, Brass, Bronze, Copper and 
Malleable Iron. They are prepared from 
special formulas which have been exhaustively 
tested both in the laboratory and in actual 
use and have been found most efficient. 

Oxweld Filling Rods and Wire 
for welding Gray Iron, Steel, Heavy Steel 
Castings, Cast and Sheet Aluminum, Brass, 
Bronze, Malleable Iron, Copper and all other 
Fusible Metals. 

The strength, machining qualities and 
structure of the finished weld depend almost 
entirely upon the filling materials used and the 
skill with which they are fused together. The 
results of the exhaustive experiments, re­
search and tests made by our Engineering and 
Research Department are embodied in Oxweld 
Supplies. 

Send for New Catalog 
Our new 32-page Supply Catalog-the 

largest and most comprehensive ever issued­
is now ready for distribution. It gives much 
valuable information that every one interested 
in this subj ect should be familiar with. 

\ Ve shall be g lad to send a copy to you for 
the asking. 

Oxweld Acetylene 
Company 

Newark, N . J. Chicago Los Angeles 

Largest Jvlakers of Oxy-A cetylene A ppa­
ratus and Supplies in the United S tates 

500 --

--
ZERO 

-.m It is About Here 
that "Deltatape" 

Begins to Decompose 

Think of haYing your c01ls in­
sulated with a material which 
stands temperatures up to 500° 

Fal1r. "Deltatape" does not 
retain heat like ordinary as­
bestos insulation. In addi­
tion it has great mechanical 
strength and flexibility, com­
bined with high dielectric 
r;trength. These are important 
considera\ ions if you want 
heatproof coils. Ask for 
samples. Nothing better for 
ribbon wound field coils. 

D & W Fuse Co". 
PROVIDENCE. R. I. 

CONSIDER THE MATERIALS 
in Cameron Commutators 
We use nothing but Hard Drawn Copper, because 

in service we have found that it gives better serv­
ice, being more dense, more uniform and hfls bet­
ter conductivity than the drop forged segment. 

Dense, smooth soft Canadian Amber Mica has 
also demonstrated superior insulating qualities­
so we use no other. 

The commutators are pressed together hydrau­
lically. 
. ~rite for our Proof-of-Saving-in-Advance propo­

s1t1on. 

!77 t ·· 
THE CAMERON ELECTRICAL MFG. CO.. Ltd i :I 

Ansonia. Conn. · '#- I ~ 

6"=::::;::::::;;;;,i,:::~=.;~;;;;;.::;;l~;;;;;;:;;;,~ --
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Write for Sample 
for Service Test 

The Punch That 
Put The 
''I'' In 
Blind! 

The McGILL VISIBLE Ticket Punch 
It's the punch that's "doing things" in the 

electric railway fie ld. It's the punch that is not 
only saving ~ \yhole lot of otherwise wasted 
time, but is insuring accurate punching of tickets, 
transfers, etc. 

Why let your conductors " fumble" \vith a blind 
punch in issuing transfers, and thereby lose ten 
or fifteen seconds at each stop, when you can 
save this lost time and improve schedules by 

equipping your conductors with the McGill Visi­
ble Ticket P unch. 

This punch costs no more than the ordinary 
kind, but its open-sight feat ure, enabling accurate 
and rapid punching, makes it far more desirable. 

Case hardened dies insure clean cutting and 
long life. 

\ iV rite for Ca ta log 2 5-J, describing various 
styles. 

McGill Ticket Punch Co., 540 West Harrison St. , Chicago 

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

them all-or one inserton 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 
we will return the full amount received 
for w ha t ever space is not used. 

Searchlight Department, 

ELECTRIC RAILWAY JOURNAL. 

Saved froJU the Ashes aq many tlrkE>t& 
are, means nickels lost to yo11. Avoid the 
ri<k. 
Patten Ticket Destroyer 
Is u~Pd right in the office undPr the eyes ot 
trustworthy employees. It n,utllates beyond 
r edf'mption. Seraµ ~oUI will pay tor tbe 
machines. Ask us for Circular J. 

PAUL B. PATTEN CO. 
78 Lafayette St .• Salem. Mass .• U.S. A. 
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The Cleveland A Word About 
Car Heating 

Satisfaction Guaranteed 
Write for catalog 

Cleveland Fare Box Company 
5310 St. Clair Ave. Cleveland, Ohio 

-~~~ 

. ✓ ~ouc~ , 

It is easy enough to get heat 
into the cars-simple, too. 

The stove is a simple way­
but expensive when you figure 
the attention required and the 
adverse advertising it gives a 
road. 

The Consolidated Electric 
Heater way is simpler still, and 
what is equally important, gives 
YOU complete control over heat 
regulation. 

You arrange for a specified 
temperature, and that tempera­
ture is maintained. 

Write for bulletins on heating 
systems. 

Consolidated Car-Heating Co. 
Albany New York Chicago 

,~ c.P. o ~ 
eJ . 1912 ~. : ,~ ~~!eo~:ts on 

AMER. RY. SUPPLY co. (OJ I BADGES and 
L:====:::=~;=:=·~-~~. 5~•~,/.¼ .·=··=====~·-1 PUNCHES 

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

REDUCE YOUR ELECTRIC HEATING COST 
GOLD'S THERMOSTATIC CONTROL will switch off the electric heaters the moment the car reaches a desired temperature. Did 

you ever stop to consider how long the heaters would remain switched off, especially when the car is full of passengers? The saving in 
current is enormous and will offset the fir st cost in a very short time. 

GOLD'S VENTILATED CORE ELECTRIC HEATERS are perfectly ventilated and give the best possible efficiency. 
Let us bid on your next requirements. 

GOLD CAR HEATING & LIGHTING CO-. Whitehall Bldg., 17 Battery Place, New York 

Venlilalion-Sanitation-Economy-Salety 
All Combined in 

THE COOPER FORCED VENTILATION HOT AIR HEATER 
P atented September 30, 1913. Ask lor the full story. 

we Also Manufacture Pressed Steel Hot Water Heaters 

T H E COOPER HEATE R CO., CARLISLE, PA. 

When writing to Advertisers in this pub­

lication you will confer a favor on both 

publisher and advertiser by mentioning the 

Electric Railway Journal. 
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This 1s the 
International 
Money­

Counting 
FARE-BOX 
It is simila r in character to the In­

ternational Coin Register except that 
the car register is omitted and the 
totalizer showing the amount of 
money depos ited is located just above 
the money counting mechanism. 

T h is fare box is smaller, of less 
weight and faster in operation than 
other types of money-counting fare 
boxes, the figures are one-half inch 
high and read in dollars and cents. 

The advantages of a registering 
fare box over the locked box method 
a re so clearly apparent that they need 
but little emphasis. 

Among them may be mentioned ab­
solute security, all fares being depos­
ited direct by passenger and regis­
tered before being accessible to the 
conductor; a quick and simple ac­
counting which obviates the neces­
sity of a large force of clerks and 
a saving in expense and risk of 
handling the locked boxes between 
carhouses and auditor's office. 

ELECTRIC RAILWAY JOURNAL 

One or the 
Other of These 
Machines Will 
Fill ANY 
Requirement 
1n Cash Fare 
Collection 

This is the 
International 

COIN 
REGISTER 

This is the only machine combining 
in one mechanism the three abso­
lutely essential features of correct 
registration of fares in prepayment 
cars. 

I t combines a fare box, a coin 
counting machine and a car register. 

Besides safeguarding the company's 
revenue, it greatly simplifies the 
duties of the conductor and enables 
him to make better time on his trip . 

The International Coin Registe r fa­
cilitates counting, as there is but one 
totalizer reading fo r both money 
counter and fare register, instead of 
two, and sometimes th ree, as with 
other systems. 

I t counts and registers coins in de­
nominations of nickels, dimes or pen­
nies. The one crank opens trap door 
to drop money into pan after inspec­
tion, counts the money, registers on 
trip and totalizer and rings bell. 

Fare Box, Co i n Counting 
Machine and C ar Register 
a ll combined . 

Over one thousand of these in use on two of the largest roads 111 the country. 
We can fill orders promptly. 

Write Us Stating Your Requirements. 

The International Register Co. 
15 South T hroop Street C HICAGO, ILLS. 
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The Fare Box That Has Been 
Developed Step by Step 
to Meet YOUR Needs 
Not OUR Theories! 

FIRST in the Field-FINAL 
in Practical Results ! 

5000 of Them in Actual 
Service on 60 LEADING 
Railways of The Country! 

Those Are The Things That Count 
In Favor of The 

[JANUARY 3, 1914. 

JOHNSON Registering 
Fare Box 

- The box that <loes things in practice instead of promising 
things in theory. 

-The box that has proven its value with upwards of 5,000 
installations in three years of actual service on 60 leading rail­
ways of the country. 

That's what talks,-not experiment. 
The Johnson Registering Fare Box is the pioneer in the field. 

It blazed the way. 
It was developed step by step only through the most intimate 

co-operation with the railway companies. 
It was perfected to meet every condition that could arise. 
It stands to-day the absolute triumph in fare box construc­

tion-the perfect registering fare box-the box that can't be 
"beaten"-the box that can't be made to register falsely or 
skip or jump. 

The Johnson Registering Fare Box is actually demonstrating 
its ability to effect increases up to I 5 per cent in fare collections. 

In many cases this box pays for itself in ninety days. 
Why "live in hopes" and lose thousands of dollars waiting 

for somebody to perfect something? 
We'll start you off with a tried and practical system of fare 

collection that has made good, and we'll do it within a week 
from receipt of your order. 

JOHNSON FARE BOX CO. 
30 Church St. Jackson Boul. and Robey Sts. 
NEW YORK CHICAGO 
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A New Year's Resolution: 

The above m ethod of fare collection was good 
enough in the earlier days of street railway 
operation, but it is out of date today. 

If you haven't as yet installed the registering 
fare box system, we offer you this suggestion:-

Start the New Year with the DAYTON 
REGISTERING FARE DOXES on your cars. 

They will undoubtedly prove, in a very short 
time, a splendid investment. 

Passengers deposit their fares direct in to a 
registering box, each fare is sernred as fast as it 
is received. There is no likelihood of the con­
ductor becoming confused and failing to collect 
all the fare s, or in the excitement of rush traffic, 
failing to ring them all up. 

The Dayton Registering Fare Box protects 
the passenger, the conductor and your company. 
At the end of a day' s run, as well as at the end of 
each trip, it automatically tells its own story of 
receipts. 

It regi sters and protect s nickel s, dimes and 
pennies. It is fool-pro of, cannot be tampered 
with, ,and is absolutely accurate. It will pay you 
to investigate. 

Dayton Fare Recorder Co. 
DAYTON, OHIO 

Ring Out 
the 

OLD 

Ring In 
the 

T he Dayton Registering Fare Box 
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.,. .. u.w~r rnr t e road that had,8"' very large lJ"" --~­
" tickets. 

Frank H. Brown, Rhode Island Company, said he had been 
using the Rooke system for the last six years and had found 
it very satisfactory. The company did not register transfers 
and had no tickets and Irad never bad any trouble with the 
Rooke sy£-tem. 

ti 
is 

sa1 
N Mr. Boyla.n asked if the company used the Rooke system 

its prepayment cars and Mr. Brown replied that it did 

Extract from Report of Accountan._ts 
Assoct'at,on Neet1n9 at Atlsnuc Ctly 

tdidSo'~ 

There 
is the Rooke 
Register at work 
on Providence 
Prepayment Cars 

These registers have proved in service to be the 
greatest help in speeding up the loading time of 
cars at congested points. 

It is here .that fare boxes fail utterly by reason 
of the fact that each passenger must come up 
to a given point in order to deposit the fare 
in the box. 

The conductor on the back platform with a 
Rooke register in hand, eliminates the neces­
sity of having the passengers form an orderly, 
single file procession into the car. 

He can cover all passengers on the platform 
within reaching distance. 

If a passenger is delayed by searching for a 
coin, the conductor reaches the register over to 

others on the platform- keeps the crowd mov­
ing. 

LOADING SPEED is a vital factor in prepay­
nent operation. The Rooke system affords you 
a JOO-point fare collecting method that will 
facilitat e speed in loading-not retard it. 

The register does not become a receptacle for 
worthless fa re substitutes-it puts fare pay­
ment on a direct man-to-man basis as opposed 
to the man-to-box basis. 

If all your cars a re not operated on the pre­
payment principle-here is a uniform system 
of collection for the different types of cars­
it's a "blanket" system that fits. 

\ \Trite us for facts verified by results in service. 

Rooke Automatic Register Co. 
Providence, R. I. 
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For 1914-THE OHMER SYSTEM 

IT IS NOT ECONOMY TO PAY A 
MAN TO STAND ON THE REAR 
PLATFORM OF YOUR CAR -IF YOU 
ARE USING ONLY A PART OF 
THAT MAN'S ABILITY TO SERVE 
YOUR INTERESTS. 

Under the 
OHMER SYS­
TEM the con­
ductor becomes 
an effective dip­
lomat in winning 
public opinion 
favorable to his 
company. He 
feels that he has 
been made the 
company's rep­
resentative and 
agent. He will 
plug for his boss 
and for the bus-
111ess. 

The OHMER SYSTEM shows just how 
hard a man is working to be accurate and just 
how faithful he is trying to be. It appeals to 
the best there is in him because it enables him 
to be a real conductor instead of merely a gate­
man and trolley cord tender. 

OHMER FARE REGISTER CO. 
Dayton Ohio 
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3,700 of these curtains 
have just been order­
ed by The Chicago City 
Railway 

ohe 
~~J'TA=RITE'' 
Car Curtain and Fixture 

T he Chicago City Railway Company placed this order with us, 
after careful investigation of our curtain. 

That in itself is pretty good evid ence of the practical cha racter 
and economy of this car curtain and fixtu re. 

Turning Am ong its advantages: once adjusted, a lways operative without 
further care or attention. That means satisfactory se rvice, less 
handling, less tilting, less cracking, less straining, and consequently, 
freedom from constantly recurring trouble involving the services 
of repairmen. 

Fool-proof adjustment of the "Sta-Rite" is due to th e friction 
tip being normally out of co nnect ion with the pull rod. W hen 
necessary, an adjustment can be made by simply pressing in the 
t ip, thus connecting it to the rod, then turning it. 

The Friction 
Tip in This 
Manner Doesn't 

The tips can be withdrawn from the g rooves by your own men. 
without tilting, by si mply pinching handl es up and out beyond th e 
lugs. 

Affect the Adjustment-

It is FOOL PROOF Investigate this curtain for your road. W rite for literature. 

THE RAtLWAYSUPPLY&CURTAIN Co.,612-618 So.Canal St., CHICAGO 

I PRESSED STEEL I 

TRADE WALKOVER MARK 

CAR SEAT 

The leading seat; gives more room, more comfort and more 
money-value than any other. 
Specify and insist on our seats for your new Electric 
Cu& · 

The Hale and Kilburn Co. 
NEW YORK PHILADELPHIA CHICAGO 

, ___ , PRESSED STEEL 1--~ 

COMFORT ABLE RIDING 
MEANS PATRONAGE 

INSTALL 

" Globe" Ventilators 
and make it com­
fortable for your 
passengers and easy 
on your heating sys­
tem. 

This means 
money to you. 

GLOBE VENTILATOR CO., TROY, N. Y. 1 

CAR CURTAINS 
CURTAIN FIXTURES 

SASH LOCKS 
SASH BALANCES 

NUT LOCKS 
In Any Section of Steel for All Sizes of Bolts 

THE NATIONAL LOCK WASHER CO. 
CHICAGO, I LL. NEWARK, N, J. 
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It isn't the installation cost 

of a heating system 

that hits a road's 

finances-

It's the operating 
cost of the healers! 

Some kind of heating system must 
be installed, and the initial cost of the 
installation may not vary greatly. 

Bu t how about the cost of operating 
the heaters? That's the point for y ou 
to consider seriously. 

And in considering that point, 
remember that 

THE PETER Slvl/TH 
Forced-Ventilation 

Hot-Air Car Healer 
HAS THE LOWEST OPERATING COST of any heating sys t em 
on the market. 

And coupled with that advantage it is th e simples t t o in stall , 
the lowest in maintenance cost, the lig htest in t otal ;weight , the 
easiest to remove in the "off" sea so n, the only heating system that 
is guaranteed to maintain a tem pera tu re of 60 deg rees in zero 
weather, and the only heating system that combines ventilation 
with heat. 

We will make it easy for you t o invest igate these cla ims. Ask 
us to. Circular and blue prints shmving in stallation m ailed on 
request. 

The Peter Smith Heater Co. 
88 Isabella Street DETROIT, MICH. 
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It is Right HERE in Car 
Construction that N evasplit Helps 

b. ...,,,$.: 
lO~~-

Insulation Between floors 

Letter 
Board 

Window 
Post 

Fac,n9 

Steel 
Car 
Insulation 

Have you ever given thought to the 
amount of weight thaJ can safely be 
saved in car construction through the use 
of Nevasplit? Have you ever consid­
ered that this saving in weight is accom­
plished without sacrifice of strength or 
durability ?-rather with an increase in 
these items. 

Have you ever considered that the sav­
ing in weight with greatly increased in­
sulation against heat or cold in no way 
adds to the cost of the car ?-in many 
cases it has decreased the cost. Ask us 
to go into detail. 

Keyes Products Colllpany 
71 West 23rd Street 

Fisher Bldg., Chicago, Ill. 

New York City 
50 Church St., New York 

W.R. Kerschner 
Louisville, Ky. 

J.E. Simons T. C. Coleman & Son 

Edwards Devices 
For Windows 

Our line of window fixtures is the largest in the world. 
The designs are exclusive and made in a most thorough manner 
and of the very best of materials. 

There is more than 20 years' experience behind the product. 
Our big catalog describes them a little more thoroughly than 
is usual in catalogs. 

For Trap Doors 
The illustration shows the Edwards All-Steel Trap Door for 
cars of both wood and steel construction. 
The stiffness, rigidity and strength of the door causes it to retain 
its shape always. 

Costs little to buy, little to install, and is used on the most ad­
vanced types of car construction. All adjustments are made 

from the outside. 

Write for prices and details. 

The 0. M. Edwards Company,Inc. 
SYRACUSE, NY. 

Window Fixtures Metal Extension Platform Trap Doors 
All Metal Sash Ilalances All Metal Shade Rollers 
Metal Sash and Mouldings Railway Devices 
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(Honeycomb Type) 
For Round-Roof Cars 

Cross 
Section of 

Round-Roof 
Type 

What Is Your Ventilating Problem? 
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(Honey­
comb 
Type) 

For Side 
Deck 

Whatever it is, there's a Cross Section of S i de 
Deck Type 

UTILITY VENTILATOR 
to meet 1t 

A ventilator is one thing-ventilat ion is quite 
ano th er. 

You ca n' t lay down a hard and fast rule for 
ventilating a car with a hard and fast type of 
venti la tor. 

It may seem all right in theory, but it doesn't 
al ways wo rk out in pract ice. 

In short , successful car ventilation is not simply 
a ques tion of buying ventilators and installing 
th em; it is an engineering problem and one in­
volving widely varying condit ions. 

It is a problem that must be met scientifically 
with the type of ven til ator and the number of 
ventilators best adapted to the work to be per­
fo rmed. 

U tility Ventilators are made in different types 
to successfully m eet just such w idely varying 
conditions. 

T hrough constant study of the fie ld our en­
gi neer s can t ell you the type bes t suited to meet 
your particular ventil ating conditions. 

P ut your problem up to us. 
The U ti lity Ventilator is s impl e and rugged 

in const ruction, lig ht in weight, easi ly a nd cheaply 
applied, low in firs t cost, free from maintenance 
expense, waterproof, weatherproof, dust-proof 
and cinder-p roof. 

It is highly effic ient in ac tio n, exhausting the 
a ir wheth er the car is running or sta nding. 

Chart s a nd full techni cal data sen t to any road 
int erested, o n r equest. 

Railway Utility Co. 

Round " Jet " Type 

General Offices 

226 So. La Salle St. 
CHICAGO, ILL. 

Eastern Offices 

1328 Broadway 
NEW YORK CITY 

Cross Section of Round "Jet" Type 
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AUTOMATIC SENTINELS OF PROTECTION 
are safer to trust than the quickest eye or most agile pair of legs. T he eye may not see and 
confusion mav paralyze the legs, but if the cars are equipped with 

PARMENTER 

Fenders 
'Wheel 

Guards'\ ____ ,1 

there'll be no expensive '' avoidable accidents" on your line. 
Parmenter Fenders a re carr ied " always ready" and dropped at the will of the motorman. 
O ur 19 13 model is equipped with a new dropping device so that any one of four movements 
operate the fender , making it i111possible to miss operation. 
Parm ente r W heel Gua rds attached to the trucks protect both ra ils on the sharpest curve a car can 
take. T his cannot be done by a body suspended guard. 
Parm enter Fenders and \Vheel Guards a re two insurance policies which will repay multi-fold the 
neglig ible fir st cost and maintenance expense. Both devices have been standard for 16 years. 

Parmenter Fender & 'Wheel Guard Co., 89 State Street 
BOSTON, MASS. 

Acme 
Fender 

Give s Immunity from Accident Suits 

When fr ont of fen de r s t rikes any thing the apron moves back­
ward and do wnward. High ly efficient in picking up prostrate 
forms. Da mage frc,m collision with V("h icles a lso prevented. 
Highest record in S t. Lou is municipal tests on u pright and pros­
t rate bodies. 

Upright Cu shion in fr ont of car bumper is of best open-hearth 
steel. Hangings and fi ttings of be~t malleable ir on. Can be 
fo lded close to dash, so a s not t o interfere with coupling. Low 
mainte nance , as there are only fou r pos~ible breakable points. 

Sen d for desc ript frc booklet of A cme Fc ,,der , E clipse Life 
Guard, Echpse ll"h ecl Guard an d Eclipse R etricr ·e,. 

Eclipse Railway Supply Co 
Cleveland, 0. 

PASSENGERS MADE SAFER 
By equipping passageways with 

UNIVERSAL SAFETY TREAD 
Extensively u sed upon the principal electric railways 
th roughou · the U nited States for car steps, plat fo rms, 
stairways, de. 
\ V r ite fo r ca talog showing installations. 

Universal Safety Tread Co., 141 Milk St., Boston 
New Y ork Philadelphia Chicago 

~ 
l'UASON SAFETY TREADS-prevent slipping and thus obTlate 
da mage suits. 'l'bey bnve been used on the car steps and platforms 
of the leading Ra ilroads for tbe past 18 years. We are still re­
c<>lvl ng rPpea t orders-pretty good recommendation for efflclenc7-
l> ON 0'1' YOU T H I N I<: SO? 
They rcd uce you r a <'cldent costs and Insure against wear. 
We a lso make STANW OOD steps and treads and I<:ARBOLITH 
fl reproof compo~it ion car floo ring. 

American Mason Safety Tread Co. Lowell, Mass. 

" ROOT SCRAPERS" 
will keep your cars running on schedule time 
through the snow season. 

PROMPT SHIPMENT 

The Root Spring Scraper Co., Kalamazoo, Mich. 
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& Mac1>nr:r1 e 
Co ., 

l'our 
a l'e'l'y t 

ru1y, 
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We shall be glad, upon request, to supply the name of road having this experience. 

The Consolidated Car Fender Company 

General Sales 

Age nt, 

Manu factu rers o f 

The Providence Fender and H-B Life Guard 

PROVIDENCE, R. I. 

Wendell & MacDt1ffie Co. 165 Broadw ay 

:\Tew York 
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Platforn1 
Hopper 

We a re prepared to fur­
nish the following s~tnder 
parts: 

Sand Hoppers, any size 
and style. Valves in two 
types. Traps in two styles. 
Hose, Cotton and \Vire. 
Floor Plate Hopper Covers 
and Seats. All Sander Ac­
cessory parts. 

RAILWAY & 
TRACTION 
SUPPLY CO. 

RECTOR BLDG. 

,ELECTRIC . RAILWAY JOURNAL [JANUARY 3, 1914. 

Car Sanders 
Built to 
Specifications 

\Ve were the originators of 
Pneumatic Sanders and thou­
sands of our equipments are 
now in use in all parts of the 
country. 

' Building sanders is our specialty. That's why · 
we are able to build the best. \Ve build them to 
your specifications and guarantee them to work 
satisfactorily. All we want to know is the type 
of car (and truck) on which they are to be in­
stalfed, clearances, etc., and whether the sander 
is to be located inside of the ca r or suspended 
below the floor. The size and shape is up to you. 
It doesn't matter to us. vVe will furnish the 
complete equipment or any part desi red. 

Our sand hoppers a re made of rust-resisting Ameri­
can ingot iron, which will last a lifetime. When properly 
installed with Nichols-Lintern valves and traps, and con­
nected up with Nichols-Lintern accessories, you have the 
most complete and reliable car sander on the market. 
They are not expensive, are eas ily install ed and wi ll stay in 
service. Specify Nichols-Lintern Sanders fo r your new cars. 

The Nichols.:.Lintern Co., 
Manufacturers of complete Sander Equipment. 

CLEVELAND. OHIO. 

The Fact That The Brooklyn R. T. and The 
Chicago Rys. Use Wyoming Vacuum Sanders 

After Exhaustive Service Tests Is 
Your Assurance of Great Savings 

Tests on many lines show an actual saving of 
½ to ¼ of sand used by other makes. Al-· 
ways operative, the Wyoming saves slipping, 
tire and truck wear, also power. Keeps pipes 

clear in winter. Can be applied 
to any box, either 
inside or out. We 
will send you a 
pair for service 
tests free of 
charge, freight 
prepaid. 

Send to-day tor sam­
ples, prices and cata 

You'll Need These - to-morrow perhaps 

HOLLAND 
Sleet Cutter 

is quickly attached by anyone 
as soon as sleet gets on the 
wire. 
Long end goes into harp and 
loop on trolley rope bolds eut­
ter in place. For 4. 4 ½, 5 
and 6 inch whrels. 
State whPel nod hnrp makP. 

am! when you need them you'll need them badly. 
Their absence may mean a heavy repair hill and de· 
mora lized schedules. 

HOLLAND SLEET WHEELS 
cut sleet and hug the wire. Not only are 
they good wheels, but they're kept in stock 
for quick shipment. 
Sizes 4, ~¼, 5 and 6 inches. 
State make of harp and size of axle bearing. 

The Holland Trolley 
Supply Co. 
Cleveland , Ohio 
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It Picks Them Up 
Instead of 
Crushing Them 
Under! 

FONGER Tip-Tilting 
Automatic Fender 

Ubser\le the photos. 
No. 1 shows chi ld, unconscious of danger, 

crossing track in front of car. 
Nu. 2 sho,vs overturnable shield automatically 

t1·ipped by contact with child's body and thereby 
instantly filling the space between fender and 
street surf ace, making it impossible for chi ld to 
become wed 0 ed beneath fender 

No. 3 sho~·s shield completely tripped, "scoop­
ing up" the child. 

No . ...j. shows the chi ld safrly landed in basket 
of fe11(ler. 

One of the decided advantages of the Fonger 
Fender is the manner in which it prevents a per­
son being caught under it. The tip-tilting or 
overturnable shield guards against this by auto­
matically and instantly tipping back and drop­
ping to street, thereby "scooping up" the person 
struck. 

By depressing a plunger with his foot, motor­
man may quickly swing fender back under car 
in order to a void contact with wagons or other 
obstructions. 

In normal running position, fender projects 
but 2 feet ahead of car, as shown in photo No. r. 

Trial set of . these fenders sent on request free 
of charge and fitted to any type of car. 

Fonger Fender 
3852 Cottage Grove Ave. 

Company 
CHICAGO. ILL. 

~.._,..___ . , ';•1 
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IT has been truly said that "the alloy which 

may be best for use in Trolley Wheel ser­

vice n1ay be far from being the best for 

bearing use'' and this is why the 

KALAMAZOO 
Trolley Wheels 

are so satisfactory, the rims of which are rnade of a soft but tough metal 

having long life without injury to the wire, and the bushing of bearing 
metal, a combination impossible in a one-part wheel. 

MADE BY 

THE ST AR BRASS WORKS 
Kalamazoo, Mich. 

DON'T BURN UP WHEELS IN SLEET STORMS 
Remo\·e them entirely from the pole by using the Bayonet Harp, and r eplace with the 

Bayonet Sleet Cutter , r educing pole-end weight . increasing pressure necessa ry to crush a nd 
scrape th <: ice clea n from wire. Saves wheels, costs ha lf as much, a nd lasts twice as long 
a nd has double the efficiency o f any other cutter made. ;\:eyer comes o ff in senice, nor 
tea r s down overhead. 

Bayonet Anti-Friction Base has all wearing 
parts bushed. 
Change from cutter to wheel in 20 seconds. 
Self-Lubricating. Non-Breakable. 
Poles Changed in One Minute. 

No ru sty nu ts to unscrew, no hunting the monkey wrench to take off 
that damaged trolley pole. No tools. Ju st your hands . No special tools 
or ha mmers necessa ry to cha nge a trolley wheel. To patching up or 
lubrica ting trolley on top of car. Do thi s a t the work bench where it can 
be done right . 'Wheels running in Bayonet Harps give a third more mile­
age and i f they are Bayonet wheels you will gf't double your present 
mileage. Bayonet stand s fo r effici ency and economy, We give you 
better serYice a nd more imprO\ ements fo r your money than anyone. 
Sold subjert to a/'f>roval. S atisfaction or 11 0 mone:s. 

Bayonet Trolley Harp C~., 
Springfield, Ohio, U. S. A. 
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OVER ONE 
MILLION 

of these specified 
during 1913-

vV c use the word " specifi ed '' advisedly becau se 
it has go t t o a point where a ra il way ma n mu t 
specify "BOUND BROO K" w hen he orders 
tro lley wheel bushings- tha t is, if he wan ts 
g enuin e 

"BOUND 
BROOK'' 
Trolley 
Wheel 

Bushings 
For more than 20 years it \\·as possi­
ble to get ''Bound Brook" bushings 
without specify ing the name 

- it was poss ible to identi fv "Bound 
Brook' ' Lushings by the gr ~en label 
on the box. 

T his holds good no longer 

-you cannot be sure of getting 
"Bound Brook'' bushings by merely 
ordering '' t rolley wheel bushings" 

-you cannot identify them by the 
g reen label solely. 
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'.,' 

S pecify '' BOUN D flROOK ., when 
ordering bushings- that is our regis­
te red t rade mark -'~. , 

•. 
'f>'"~. 

T HIS E NT IRE PLANT IS USED FOR TH E PRODUCTION 
OF " BOUND BROOK" BUSHI NGS. 

- see that those \\"orrl ~ a rc on the 
g reen label 

- the color can Le copied. but the 
words can't be. 

Uncle Sam protects us there. 

Graphite Lubricating Company 
Main and ,John Sts. 

Bound Brook, N. J., U.S. A. 
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Nutt a I I 
Sleet Wheels 

®. 

Scrapers 

6-lnch 4-lnch 

They will prepare you to meet the 

sleet storms that are coming. 

When your road is equipped with 

them you need not worry any 

more about sleet storms and their 
bad tie-ups. 

6-lnch 4-lnch 

The Nuttall Sleet Wheel 

takes the place of the ordinary 

trolley wheel in sleety weather. 

The Nuttall Sleet Scraper 

scrapes the sleet off the trolley 

wire, and can be slipped on at a 
moment's notice. 

Let Us Know Your Requirements. 

R. D. Nuttall Co. 

Pittsburgh 

Don't Stop the Car 
to Fix the Rope 

It 's a job for the shop 
when the rope Lreaks 
on an ordina ry re­
triever or catcher and 
in the meantime the 
device 1s out of 
order . 

W ith the Knutson 
No. 5 Retriever or 
Ideal Catcher the con­
ductor simply pulls up 
the rope, winding the 
weak spring and ties 
the two ends of the 
rope together - no 
labor cost, no loss of 
service from car: p r 
ret riever. 

T here are other ex­
clusive features of 
our devices which are 
money savers. 

\Vrite fo r data. 

T ROLLEY SUPPLY CO. 
Canton, 0. 

U. S. Metal & Mfg. Co. 
165 Broadway, New York City 
Chicago Atlanta 

RAILWAY SUPPLIES 
Selling Agents for Dunham Hopper Door Device­
Feasible Drop Brake Staff-Columbia Lock Nut­
Kling Bolts-Shop Cleaner-Traction Axles-Steel 
and Iron Forgings-"Texoderm." So le E astern 
A gents for St. Louis Sur face r & Paint Co. General 
E astern Agents f or H utchins Car Roofing Co. Sp e­
cial Agents f or The Tool Steel Gear & Pinion Co. 
S pecial Agen ts f or T he P ollak Steel Co. Special 
A gents f or C & · C Electric & Mfg. Co. General 
A gents f or A nglo-American Varr ish Co. 

Buffalo 

Balance 
Lightness 

Conductivity 
Strength 

all contribute to make it an 

"Ideal" Trolley Wheel 

Lumen Bearing Company 
Brass Foun~ers 

Toronto 
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CHEi\P 
TROLLEY CORD 

should not he confu sed with low priced tro lley cord, which is 
cheap by the pound, but dear by the year. 

Really cheap trolley cord is made of uni fo rm fine ya rn, which 
can be braided smoothly-to prevent abrasion or choking- the 
ret rievers; made hard-to avoid stretching and swelling: 
thoroughly waterproofed-to avoid rotting, but not doped to 
add to the weight and therefore to the price. 

Samson Spot Cord 
is cheap trolley cord, because it is smooth a nd hard and thor­
oug hly waterproofed, and has good, unifo rm stock right 
through to the centre. 

The Colored Spots, which are our trade-mark, used only in 
this qua lity, do not make the cord any better-they simply 
identify the cord as our best quality. 

Look out for imitations which look something like Sam son 
::3pot Cord , but which are no better than any low priced cords. 

If you use Samson Spot Trolley Cord and Samson Signal Cord 
you will spend less for trolley and signal cord during the year, 
and will not pay fo r extra labor in replacing so often. 

Samples, prices and full information gladly sent. 

Samson Cordage Works 

BOSTON, MASS. 
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This lndica ting Sign 
assures proper placing 

The in dicator, placed abo,·e the motorman's head, enables him 
to change signs whi le the ca r is ru nning, and to be certain that 
the right sign is showing. 
Because the devi ce is operated by gears the drive is positi, e. 

The CREAGHEAD 
Destination C~r Sign 

Note the 
Indicator 

1:et us show you how little it co~t s to pro­
vide yo ur cars with desti na tion s igns that 
a re di sti nct and sightly. 
l\Jention quantity and numbe r of routes 
wh en writing. 

always presents a pro per appea rance becau~e the fabr ic is con­
stantly under tension. 
For day ancl night ser vice. 
Constant service does not ratt le the sign apart. 
I ts record on a la rge number of roads sh ows an exceedingly 
low serv ice cost. 
l\Iade fo r top, \' est ibule, dash or sid e mounting. 

Creaghead Engineering Co. 
CINCINNATI, OHIO 

A NEW HANDBOOK FOR THE PRACTICAL ELECTRICAL MAN 

American 
Electricians' 

By TERRELL CROFT Handbook 
T he boo /:: 'il 1ilh the answer to tlz e e·ucryda :y q11 cstio11s 

AIM OF THE BOOK 
I. T o g ive th e fuildamentals- a plain statement of 

pri nciples and theor ies, so that vou can unde rstand the 
wo rkings o f electri city. · 

II . To cover all the practical phases, giv ing rul es 
and solving specific problems fo r the proper ap plication 
o f these rules. 

J 11. T o make every detai l clear by carefu l statement 
and simple illustrat ions. 

WHO USES IT 

SCOPE 
T here are Six }lain Sections : 
I. FUXDAM ENTALS-A reference section on 

principles o f electrici ty and electr ical engineering. 
II. GEX ERATOR S AND :'.\IOT ORS-Character-

1st1 cs and Management-Troubles and Remedies­
Direct and Alternating Current Machinery-Starting 
and Controlling Dev ices-Installation . 

III. DISTRIBUTION-Pole Lin es- U nderground 
Conduits-Trans fo rmers- Design of Systems, etc. 

IV. I N SI DE W IRING- Every detail fo r all kin ds 
The men who run the power plants, handle the of wi ri ng, incl uding old buildings, signs, etc. 

machinery, wire the buildings, set u p and operate V. TRANSFORMER S - Connections - Operation 
dynamos, motors and t ransformers, install lighting - Types - Special Form s - Installation . 
systems, etc., etc.-the great body of practical men VI. ILLUl\IINATIO:--J - Interior and Street -
who carry out the des igns and plans of the engin eer. Types o f Lamps - Design - I nstallation, etc., etc. 

WHAT IT lS- 7 II pages of the practical data, tables, charts, etc., in pock et size, with over 900 i llustrations and dia­
gra111 s. Thin paper, f lexible leather, gold stam ping, $3.00 (I 2/6) n et , postpaid. 

McGRAW-HILL BOOK COMP ANY, INC. 
239 West 39th Street, New York. Publishers of Books for Electrical Railway Journal 
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ANNOUNCEMENT 

W e desire to announce that the standard 
railway appliances whi ch for t he past twen ty 
years have been handled by the St erling­
Meaker Co1n pany of N ewark, N . J., will 
hereaft er be manufactured and sold by t he 
Lord ~anufacturing Con1 pany, Bush Ter­
minal, Brooklyn, N . Y . These specialties 
are:-

Giant Brakes 
Sterling Safety Brake 
Sterling Roller-Bearing Trolley Bases 
Sterling Fenders and W heelguards 
Sterling Sand Boxes 
Sterling Ticket Punches 

The Sterling-Meaker products are ex­
tensively used and widely distributed in all 
parts of the world. With plenty of capital 
and unexcelled manufacturi ng facilities at our 
command, it is our detern1ination to deliver 
the right goods at right prices and to g ive 
customers, both old and new, the very best of 
service. 01 ders for these devices or for parts 
will receive prompt attentio n. 

Lord Manufact u ring Co. 
BUSH TER~INAL No. 7 

BROOKLYN NEW YORK 
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An Interesting Test of 

Battersea ot1i~r Brushes 
is being Conducted out in the Middle West 

Bru shes of a ll makes a re bein g tried out by a big, progressive system, and, so far, 

Battersea Gives Best Results 
T his is not in t he least surprising, because the methods used in the manufacture of Battersea Brushes are 
!mch as must inevitably assu re satisfactio n, provided the grade U5ed is suited to the service. Send for a trial set. 

The Morgan Crucible Company, Ltd., 114 Liberty Street, New York 
Factory: Brooklyn 

Lewis-Roth Co., 312 DenkJa Bldg., Philadelphia 

There's Just One 
Thing -Which Tells 

You that Your 
Choice of Brushes 
'N as a 'Wise One 

-that's Yearly Cost 
If you are using Speer Traction Brushes you can 
prove that their use is profitable by equipping a 
ca r with some cheaper brushes. If you are not using 
Speer brushes we will gladly· supply a test set to 
work out their sa lvation against any other brush 
in the world ; figures to be based on annual cost. 

Do you want that set ? 

SPEER CARBON CO. , St. Marys, Pa. 

--~ . 

w- :;!,' ••... ~ <., ~i:i::: 

)B5AJMhT 
EMERGENCY CAR JACK 

To equip an emergency wagon with thi s jack is 
one thing, and to equip every passenger car in opera­
tion on the entire railway system with it is quite an­
other. W hat eco11om ical results have followed such 
a step? How effi cacious has the jack pro, en in re­
placing a derailed car on the track? Has its adop­
tion proven an expense or a saving? On these and 
similar questions we shall be pleased to shed some 
light which will be of interest to electric railway 
men. 

E.STABLISHE.0 188::i 

50 Church St. 
New York 

PITTSBURGH, PA. 

A BRUSH WITHOUT A PEER 

NON-CUTTING 
NON-SPARKING 
NOISELESS 

PERMANENTLY 
SELF LUBRICATING 
CARBON BRUSHES 

Le Valley Vitae Carbon Brush Co. 
685 Tremont Avenue, New York 

LOUIS GEHLERT 
Wool Felts 

for Mechanical purposes, etc. Lubrication of Journal Boxes, 
Dust Guards lining unde r rattan seats. Gear case Washers for 
the axle, etc. 

204 East 18th Street NEW YORK 

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

Messrs. G. D. Peters & Co., Ltd. 
Moorgate Works, Moorfields, L0I\D0N, [. C. 
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Are Your Brushes 
a rushing Away 

Profits 
? 
• 

The brush item is an important one. It takes a 
good many extra fares to pay for inefficient, 
short-lived brushes. '· 

Why not follow the example of the largest ra il­
way systems- save a lot of brush expense each 
year by using 

Le Carbone Brushes 
-maximum efficiency 
- minimum yearly cost 

These brushes also effect low armature room ex­
pense, eliminate commutator cost and increase car 
mileage. If you want to pocket these big savings, 
investigate Le Carbone brushes at once. 

W.J.Jeandron 
1 73 Fulton Street New York 

BEMIS TRUX 
We solicit your inquiries for Car Trucks, 
Wheels and Axles, Bearings, Springs, 
Gearing, Castings and Special Machinery. 

BEMIS CAR TRUCK CO. Springfield,Mass. 

Send us your orde rs a nd your reqne,;ts fo r quo ta tions f or 

4 

ORIGINAL VULCANIZED FIBRE 
Eithe r bnrd or tlPxiblP i n sheets. r o ,1s, tubes or SI)ecial 
shn1leN. Senti us your blue p rint:-; , drawings, guuges or ~am ples 
of t!Je parts yon want to have made of Yukani z<'d F ibi·e a nd we 
will g iv t• you satisfac tory prh•ps alHl our n~unl hi gh sta ndard of 
accuracy in Dmd1 ining. ),end f or cutulogue. 

AMERICAN VULCANIZED FIBRE CO. Wilmington, Delaware 

Vulcanized Fibre Special Shapes 
J\Ia c-hinn l t o F.xnd <': aui:P. Yn lcanizPd F ib re in ShePt~. Rods 

a m! T ubes. Bakelit,•-DilC'eto- lligh Etliciency, Water 
He~is ti ng Fibre. 

TH E C ONT I NE NT AL FI B RE C 0. 
NEWARK, D EL . 

CHICAGO, III cCormick Bldg. NEW YOUK, Woolworth Bldg. 

f roublea 

r 

.. ,-.r::: !:J".:I :::'ji:e"E':" 
:.:::-,o;" ~•u ::: ••• - rr:,::::-:.--. 

"•-••-·. ":t.:'-~~ll 

I 
··•-• I H.·~~~=· --~· :.,::: ~ l!l-2::r..~.:F-·~~ 
("-.....,\f:?-:.:;-_• .. JM,.:..._ ,._, 

l
-- .. •••••~"••-••-u-• 

: .... u: .... --~:·.~:~ ;;:.:- -

·- .,~•n•• l. -··---·­........... __ 

!"··- u -..:..:..- •••• , -

{:.":"==::.'.::!::!r=--. 

This"· Book Enables 
)tou to Get 

·, .?' 

Down to "BraJsf,,: Tacks" 
on MJchine Trouble 

The above pages show a table 
which includes, in a g eneral way, 
the t roubles and their cau ses en­
cnnnte red on direct current and 
sing le phase alternatin g curren t 
machines. 

Following pages treat at length 
each item, showi ng why the diffi­
culty occurred. 

It's a mighty valuable aid m 
running down bad motor per­
forman ce. 

O nce t he trouble has been lo­
cated . the book and t he Stackpole 
schedule of Standard Qualities 
enable you to select a brush that 
assures continuous, proper per­
form an ce. 

J nst ask us for Book 4. \Ve will 
al so in clude the schedule. 

. ................ . T ear H ere . .. .. . . .. ............... . 

Stackpole Carbon Co. St. Marys, Pa . 

P leas e sen I a co py of Book 4 to t he address be'.0 1Y. 

N a111 e ... •..•.•. .•..•..• •• •••.•••..•••••. • ••••.• . •.••...•.• 

,\ddress .... .•.. .......... .. ....... . .•........... .. ......... 
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Let 1914 Tell 
A Different Story-· 

from the 1913 r eco rd of scored cylinders, ai r compressor 
troubles , ai r brake fa ilu res, acc idents and "overtime" 
wear and tear on comp ressor mechani sm and motor 
equipment. 

How ? 

By using LE.-\ K-P ROOF A ir Compressor P iston 
Rings. 

If your road has exper ienced the troubles above re­
ferred to-and most roa <l s have to a g reate r or less 
ex tent-you will certainly be astonished at the imme­
diate improvement after you have installed the LEAK­
PROOF Ring on your car s. 

You will notice at once the wonderfu lly increased 
compressor efficiency, the improved compression, the 
lessened acti vi ty of your motors (which normally should 
not ha, e to work more than half the time), and you 
wi ll also obsen-e a most marked decrease in maintenance 
charges. 

T he r emarkable efficiency of the LEAK-PROOF Ring 
is due to the manner in whi ch the two component rings 
mate to fo rm a .. ~ing le unit, with Yents d iametrically 
opposite each other ancl so arranged as to absolutely 
prevent leakage o f air. Note how one vent is on the 
inside and th e other outsi de. In this way you get the 
elasticity ·without th e leakage. 

A nother adYantage is the absence of springs to 
weaken or segments to work loose and leak, or worse 
still-score the cylinder wall s. 

T ry a set of these ri ngs thi s month and you'll know 
how to solYe the problem fo r the remaining r r months 
of 1914 and thereafter. 

McQuay-Norris Mfg. Company 
ST. LOUIS, MO., U.S. A. 

Note The 
Common 

of This 
After 

Condition 
Steel Gear 

6 Years Service 

during 
which it 
traveled 

269,615.36 
Miles 

It Affords Striking Proof of 
the Value of 

WHITMORE'S GEAR PROTECTIVE 
COMPOSITION 

Tbe gear illus trated was In service on a 37½-ton car of the 
P hilade lphia Rapid Transit Company from I\Jarcb 4, 1907, to Sep­
tember lti, H/1;;. And aftt!r six yt!ars' continuous service, the 
gear is pronounced by experts a s being able to duplicate the per­
forma rwi,. 

1f \Yhitmore's Prot<>c-tive Gear Composition will thus double the 
life of an ordinary grade steel gear, what won't this protective 
lubrication do in the case of more expensive gears? 

And those are the gears of all gears, because of their higher 
cost, wbieb should be protected. 

'l'blnk tbrs ov..r and then gPt our proposition on mile or pound 
hasis. Ask also for Booklet "J." 

Whitmore Manufacturing Co. 
Lubricating Engineers 

CLEVELAND, OHIO 
Whitmore Product Sales Company 

Monadnock Bldg., C n1cago Western Branch Office 

T ulc Means Lubrication 
Lubricafion Means T ulc 

, \ 100% lubricant saves labor and shop 
repairs. 

T he same in all seasons and under all 
conditions. 

\ \'hile these notices may not convince 
you- T U LC wil l. Get your test amount 
~arly. 
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Lower Your Maintenance Costs 

The cost of maintenance is the cost of repairmg and rc;placing worn and 
worn-out equipment; and the best way to lower maintenance cos t s is 
to reduce the wearing-out elements in railroad operatiqn . Chief among these 
is friction; and the m ost effective a ntidote to friction and its re sult s is 

DIXON'S FLAKE GRAPHITE 
The object of lubrication is to interpose between the bearing surfaces a layer 
of some medium which prevents metallic contact. Oil or grease may serve­
temporarily. But it cannot be depended upon , fo r it works out , or nms out, 
or squeezes out-and then we have a dry, ho t bearing, g rindin g friction , and 
wear. 

Dixon 's Flake Graphite, mixed with oil or grease as a medium, has the unique 
faculty of identifying itself with the bearing surfaces in a smooth, oily ven eer 
of pure graphite of highest anti-friction quality. 

The gliding of one graphite surface over another is thus substituted 
for the grinding of one metal surface on another. This means 
minimized friction and wear, longer life, lower maintenance costs. 

ft 
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DIXON'S GRAPHITE 
CURVE GREASE 

DIXON'S GRAPHITED 
WOOD GREASE 

This mixture of Dixon's Flake Graphite in heavy­
bodied g rease is easily applied, sp reads freely and 
sticks to the track. \ Vann weather will not make it 
run off nor can rain wash it off. It stops the noise 
and saves the wear on rails and wheel flanges. 

Used in closed gear cases, this mixture stops all 
noise, cush ions the gears, never hardens or cakes, 
cannot drip out and furnishes the ideal lubrication 
which saves gears and pinions. 

Send for "Graphite Products for the Railroad,'' No. 108, the guide to lower maintenance costs. 

Made in JERSEY CITY, N . J., by the 

·Joseph Dixon Crucible Company 
Established 1827 



114 ELECTRIC RAILWAY JOURNAL [JANUARY 3, 1914. 

"Built for 
Endurance" 

COST 
as the railway man applies the term to 

motors and main journals means "cost per 
thousand car miles.'' 

Figured on this basis Hess-Bright Ball Bear­
ings cost less than plain bearings and are 
MORE dependable. 

' 
They are saving many thousands of dol­

lars for electric railways in conserving main­
tenance costs. 

If you are considering or desirous of con­
sidering frictionless bearings, data from the 
pioneers in the field should be valuable. 

Catalogs and Bulletins sent on request con­
tain just the data you need. 

THE HESS-BRIGHT MANUFACTURING COMPANY 
Pioneers in the Introduction of Annular Ball Bearings 

Front Street and Erie A venue, Philadelphia 

You can take 
advantage of 
Railway Economy 
on Your present 
Equipment 

Railway Bearing Frame - Heads 

To install Rollway Journals does not require any change in trucks 
or axles. 

The only change that is big is that of operating expense by an imme­
diate saving in power, lubrication and car house attention. 

Rollway Motor Bearings can be applied to 
new or old motors of the box frame type. 
It will pay you to write for the highly interest­
ing matter we have published, taken from the 
actual service results produced by Rollway 
Bearings. 

Railway Roller Bearing Co. 
Syracuse, N. Y. 
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National Radial Coupler · and Draft 
Rigging for Electric Traction Cars 

1-

f 
I 

PATENTED 

I 
. i 

I 
RADIAL connection between coupler and car, permitting maximum free 

lateral displacement when rounding curves, without strain on car body. 
AUTOMATIC car couplers of approved M. C. B. type having lock set, 

lock-to-the-lock and knuckle throwing features-will couple automat­
ically by impact and can be operated without going between cars. 

DRAFT SPRINGS in radius bar absorb both buffing and pulling shocks. 
WILL couple with steam road equipment. 

Blue Prints and Detailed Information Furnished on Request 

THE NATIONAL MALLEABLE CASTINGS CO. 
CLEVELAND 

MALLEABLE IRON PLANTS 
CHICAGO 

SHARON, PA. 

INDIANAPOLIS 

STEEL PLANTS 
M ELROSE PARK, ILL. 

TOLEDO 
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~ All Sizes ~ 
ffi and ffi 

fil All Styles fil 

~ ~ 
m \Ve furnish gears and pinions for m 
rn every style and size mqtor 111 rn 

~ 
service. ~ 

We have a grade for every 
service condition, each and every 

~ grade carries its own guarantee. ~ 

~ Bliss Gears and Pinions ~ 

I E. ~;oo!;~~\CO. - I 
~~=3~==:Jl~==l8 ~ 

Type AA7 

When You Buy Bab­
bitt Consider These 
Points:-

1. Has it a low coefficient 
of expansion ? 

2. Has it a high melting 
point? 

3. Has it a low coefficient 
of friction ? 

If it has Point No. I it won't expand enough under 
heat to grip the shaft. If it has Point No. 2 it won't 
heat enoug'i to expand at all. If it has Point No. 3 it 
will greatly reduce friction between shaft and bearing. 

Those are some of the things we refer to when we 
say the right use of the right Babbitt is not a "hit-or­
miss" proposition, but a matter of special knowledge. 

We have been specializing in the treatment of Babbitt 
for a great many years. Our Babbitt and our experi­
ence are at your service. 

MORE-JONES BRASS & METAL COMPANY 
ST LOUIS, MO. 

Some of the advantages of the 

Allis-Chalmers AA7 Air Compressor 

Write for Bulletin 

over other compressors of the same type-

One-Piece Herringbone Gear, insuring accu rate meshing and great 
strength- Replaceable Bushing takes the wear in the cylinder and obviates 
the High Cost of Reboring-Pipeless Construction facilitating easy removal 
of Cylinder Head- Improved Brush Holder. adjustable with screwdriver. 
Oil supplied through one vent and distributed automatically. 

ALLIS-CHALMERS MANUFACTURING COMPANY 
MILWAUKEE, WIS. 

For all Canadian busin tss refer to <:;anadian Allis-Chalmers Co, Ltd., Toronto, 
Ontario, Canada. 

FOREIGN REPRES E NT ,\TIV'ES: H. I. Keen, 73 2 Salisbury House, London Wall, 
E. C., London, Eng. Frank R. P errot, 883 Hay St., Perth, V{. Austra lia. Frank R. 
P errott, 20_4 Cl ar en_ce St. , Sydney, N. S. W. Mark R. Lamb, 87 Galeria Beeche, Casilla 
2652, Santiago, Cl11le. 2 

For Low Bearing Cost ~ follow the lead of the large roads that use 
Post's Zero Metal on car axle bear­
ings. 

You simply can't get 
Post's costs if service 
taken into consideration. 

For 
Armature 
Bearlna-■ 

use 
"Motor" Metal 

E. L. POST & CO., Inc. 
Sole Manufacturers 

50 Cliff Street New Y~rk 1 

"Hard Service" 
Railway Motor Gears and Pinions 

have for years consistently represented 
SUPERIORITY, and appeal to the man 
who considers EFFICIENCY as well as 
first cost. Supplied in four grades : Stand­
ard, Special, Treated, Hardened. 

THE VAN DORN & DUTTON CO. 
Gear Department Gear Specialists 

General Offices & Factories: CLEVELAND, OHIO 



JANUARY 3, 1914.] ELECTRIC RAILWAY JOURNAL 117 

The Strap 
''Microbe" 

Eliminate 
Him 
By 
Using 

,, 

. ~ 

,, \ 

' ',1 ~ 

'~ \~. 

-- JR 

RICO SANITARY STRAP COVERS 
=:=:==:=:::(PATENTED):===:==:=::: 

Other RICO Specialties: 

Coasting Recorders 

Anti-Climbers 

THE CAR BEAUTIFUL 
Booklet Describes Fully 

RICO STRAP COVERS 

Send for a Copy. 

No IA 
3 inches 
50 cents 

No. 2 
8 inches 
50 cents 

No. 3 
11 inches 
60 cents 

No. 4 
Stirrup 

75 cents 

No. 5 
Sti:elkar 
$1.00 

Railway Improvement Company 
165 Broadway, New York 

BRANCHES: 

CHICAGO LOS ANGELES 
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The Most Economical 

STEEL WHEEL 
For All Classes of Electric ·Service 

Light, Compact, Spoke Type Cast 
Steel Wheels, made by a special 
process to insure hard, dense, homo­

geneous metal in the tread section 
and the best possible service results. 

Get prices on our wheels loose or fitted on 
new or old axles, for comparison­

They will interest you. 

LOBDELL CAR WHEEL COMPANY 
Wilmington, Delaware 

Guaranteed 

\Vith the 
uncertainties of 
traffic conditions, 
rolling stock, loads and 
trackage it might be consid­
ered a risk to guarantee wheel 
mileage. 

Knowing the composition and actual re-
sults in service of F. C. S. \Vheels, however, we do 

Mileage 

not hesitate to give users an iron-clad guarantee of 
wheel mileage and to protect the user in each case against 
deficient mileage ( should such occur ) by either a cash allow­
ance or wheel replacements. 

Aren't F. C. S. Wheels worth investigating if we will do this? 
For safety and economy specify the F. C. S. Wheel. 

Griffin Wheel Company 
PLANTS - Chicago. Detroit, Denver, St. Paul, Tacoma, Kansas City, Boston 
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On 

OR AND 

"STANDARD" WHEELS MAKE GOOD CARS BETTER 

Nashville Interurban 

Efficiency demands maxi mum service from all 
equipment. This electric m otor car is equipped 
with "Standard" No. 1070 rolled steel wheels. 

THE STANDARD BRAND ON YOUR MATERIAL 
IS AN ASSURANCE OF EVENTUAL ECONOMY 

Ry. 

Standard Steel Works Co. 
Morris Building, Philadelphia, Pennsylvania 

New York, N. \' . St. Louis, Mo. San Francisco, Cal. St. Paul, 1forn 
Portland, Ore. Richmond, Va. Chica~o. 111. City of Mexico. :I.Tex. Pitt sburgh. Pa. Denver, l 'olo. 

Steel Tires, Steel Tired Wheels, Solid Forged and Rolled Steel Wh eels, Rolled Steel Gear Blanks, Steel and 
Iron Axles, Steel Springs, Steel and Iron Forgings, Steel and Iron Castings, Rolled Steel 

Rings, Steel Crusher-Rolls and Shells, Steel Pipe Flanges 
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"Taylor - Made" Trucks 
Simplicity of Construction-Low Cost of Maintenance-Ease of Riding 

TAYLOR Improved L.B. Double Truck 
This t ruck fo r ci ty and interurban service is designed to carry low mounted car bodies weighing 

from 16,000 to 22.000 lbs. The motors are inside hu ng-brakes either outside or inside hung-wheel base 
6 ft. to 6 ft. 3 in - journals 3¼ x7 M. C. B. T ype. 

\\'earing pans are made interchangeable with T aylor S. B. Dou1le and E. H . Single T rucks. 
We make trucks fo r every service and solicit an opportunity to quote you on your requirements for 

trucks. T. i\1. C. Steel T ired Wheels and Elliptic or Coil Springs. 
Portfolio o f Taylor Truck Photos on request. 

Taylor Electric Truck Co. 
Main Office and Works: Troy, N. Y. CHICAGO OFFICE, 

Firat National Bank Blda. TRO Y, N. Y. 

E .G.Long CmnvanlJ 
EDWARD H. MAYS, President 

Offices, 50 Church Street, New York 

@ PRINGS 

~f'P'ASTINGS 

~rORGINGS 

Peckham Truck Parts 
Diamond Truck Parts 

Car and Truck Accessories 

ELECTRICAL REPRFSENT ATIVF.5 

Union Spring & Mfg. Co. 
Leaf and Coil Springs 

MCB Pressed Steel Journal Box Cover• 
I 

Elliptical and 
Helical Springs 

and 

STEEL-TIRED 
WHEELS 

for 

Electric Railway 
Service 

RAILWAY 
S'f EEL-SPRING 

Chicago co., Wuhinrto■ 
St. Loui1 Dctreit 
St. Paul LHinille 

General Office 
I 

30 Church Street, New York 
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TRAILER TRUCKS 
have recently been b ui lt by T he 
Bald w in L ncnm otin' \ \ ' orks fo r 
th c Cin ci nn at i 'fraction Co. 

These arc light weight . rigid cent er tru cks of t he a r ch -ba r type. 
They arc desig ned for a maximum cent er-pin load of 16,500 pound s, 
and ar e th e lightes t trucks ever buil t fo r t his cla ss o f ser vice. The 
bols t er con sis t s of open-hearth s t eel pl ate, bent t u a chann el fo rm , 
and supp orted at four points by co il springs. These in turn r est 
on half ellipti c springs, thu s produ cin g ea sy riding qualities. 
From th e illus tration, it will be noted t ha t th e brake hanger s a re 
of th e d ouble parallel type. This con struction in sures e, ·en brake­
sh oe w ear. 

A n int eres tin g feature is t he 
ball-bearing cent er plat e, which 
is shown in th e accompan y in g 
illu st ration . It is fitt ed with a 
spring locking de,,icc, th us oh­
via ting th e 1i eces sity of a kin g­
pin. 
· F or cit y senice, this is an ideal 
trail er truck-simple, s trong, 
light~ ea sy riding and easily main­
tain ed. Further particulars r e­
ga rding it s con struction will be 
furni shed on appl ication. 

THE BALDWIN LOCOMOTIVE WORKS 
PHILADELPHIA. PA. 

New York, N. Y.: Hudson Terminal BRANCH OFFICES: Chica go, Ill.: Railway Exchange 
St. Louis, Mo. : Wright Bldg. Richmond, Va.: Travelers Bldg. Portland, Ore.: Spalding Bldg. 

121 
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STANDARD C-8O-P "TRUNK LINE SERVICE" DOUBLE TRUCK 

This truck is designed fo r extra high-spee<l "Trunk 

Line Service." Carrying capacity 80,000 poun<ls at 

king pins. Pressed steel channel side frames, en<l 

frames and transoms. Brake shoes hung on equalizer 

bars. A ll wear ing holes steeHhimbled and bolts case­

hardened. 37" Forged Steel wheels. 5 x 9" l\L C.B. 

journals. In service on N.Y. N.H.&H. R.R., Detroit 

United Railw~y, Western Oh io, O hio Elect ric, Lake 

Shore Electric, Indiana Union Trac. Co., Terre Haute, 

Indianapolis & Eastern Traction Co., and Aurora, E l­

gin & Chicago Railway. 

I - ,_.,1, -I < - ,.. • 

1-' "' ... 

_f ' I 

f\~1 - .. ~-: ·~ ' \. ... 

STANDARD 0-36 SINCLE MOTOR "LICHT WEICHT" (~;:~':l~:) DOUBLE TRUCK 

This truck is designed to meet the demand for a "Light 
Weight" .Maximum Traction Double Truck. It weighs 4500 
pounds (per truck) with one-wear steel wheels. The brake 
shoes a r e carried on the equalizer bars. The holes in the 
levers and brake r igging are steel-th imbl ed and the bolts 
are case-hardened. The journals are carefully machined and 
burnished . The truck will carry safely car bodies weighing 
from 16,000 to 22,000 pounds; maximum load at king pins 
of 36,000 lbs. These trucks are in service in:-New York, 
Jacksonville, Springfield, \ ,V orcester, s ~vannah, Newark, 
\\·ashington, Houston and Jackson, M ichigan. 

"Ask any of the roads using them" 

STANDARD MOTOR TRUCK COMPANY, Frick Bldg., PITTSBURCH, PENNSYLVANIA 
NEW YORK OFFICE: 1 70 BROADWAY WORKS: NEW CASTLE, PA CHICACO OFFICE: FISHER BUILDINC 

Pacific Coast Agents: Eccles & Smith Co., Inc. Offices, San Francisco, Cal,; Los Angeles, Cal,; Portland, Ore. 

The various types of 
shoes we make with our 
special reinforcement improve the 
service obtainable from both shoe and 
brake mechanism-and at the very 
minimum of cost to you. 

American Brake Shoe & Foundry Co. 
MAHWAH, N. J. 

30 Church St, New York McCormick Bldg, Chicago 
3 

Wheel Condition No. 2 
When the Flange 
and outer portion 
of tread need tru­
ing u se this s tyle 
of 

Wheel Truing Brake Shoe 
You n eed not keep a crew of men for wheel removal 
and m achines for wheel truing if you use our wheel 
Truing Shoes . 

Wheel Truing Brake Shoe Co. 
Detroit Michigan 

UNION SPRING & MFG. CO. 
SPRINCS 

Coil and Elliptic 
M. C. B. Pressed Steel Journal Box Lids 

General Office: Oliver Bldg., 
PITTSBURGH, PA. 

Works: New Kensington, Pa. 

50 Church St., New York. 1204 Fisher Bldg., Chicago, Ill. 
Missouri Trust Bldg., St. Louis, Mo. 
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The Jewett Car Company 
Newark, Ohio 

Builders of the Highest Grade City and Interurban Cars 

Fifty-three of these 
J ew-ett ~ Built Cars 
Shipped on their Ow-n 
Wheels to Los Angeles 

Estimates Furnished 
on Your Standard 
Specifications 

Let us Design a Car Which 
Will Economi c ally Meet 
Your Operating Conditions 
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Prepayment Progress 

I !!JI ITT/ITT/ 'WITT/ ITT/ITT/"""''""""=· >wMru,ITTl'WJ!;!! !Qll!Ji I N 1 91 3 ""'.,, l!Ji!Cl!l!JIM.,, ""!l)f 'D.!Vl"lli!l!!!J!M<lli ~ 

I
I AS in past years, the records fo r 19 13 show that pr,rctically all I 
- city cars ordered were Prepayment Cars. This indicates ; 
- progress, fur th e Prepayment idea could not have held its ~ 

- own from year to year if it had not kept up with the most m odern ! 
~- developments. Looking back, we might enumerate the various ~ 

I- types of Prepayment Cars which we have developed, but one factor § 

-, in the progress of the Prepayment idea dominates the whole situa- -_; 
tion: namely, the fact t hat the basic Prepayment patent has been § 

~~ sustained by a United States Court. ;i 
§ § 
~ This, we believe, is of the utmost importance in the clcvclopment of ~ 
§ effic ient city cars. It is sufficient to insure complete success for ~ 

§ every futur e Prepayment application, insu ring, as it does, the § 

~~ proper application of the Prepayment idea in the light of experience § i with hundreds of roads. I 
I-_. If Prepayment progress had been confined so le ly to thi,;; one devel- ; 

opment, we should feel that the electric railway industry deserved § 
congratulation. I 

§1 · \Ve, as a part oi that industry, take the decision not merely as a § 
deserved business asset, but also as an added responsibi lity which 

1
§ 

we assume with a clear understanding that our progress can con-
tinue only in 1Jrn1Jortion to that of t he in<lustr_v a s a w hole. 

L;ffiilll ;n,W,.,, ilir••"" ITT,.,,_:,,"""'""'~"""" l/''1!';1'l•;n,-m•;n,;n,;n,;n,,IT;n,=-="'"'"'ii'liii'liJ 

CHICAGO 
4 1 "I So. Dearborn St . 

The P repay ment Car Sales Company owns or controls the 
cars, and grants a license to Car Builders and Railway 

CAR 
Principal Office: 

S OLE LICENSOR FOR THE PAY-AS-YOU-ENTER 

ELECTRIC SERVICE SUPPLIES 
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Prepayment P rogress 
~ !g:!1m1"!.Q.I,rn1,"!.Q.I1m~~,"!.Q.I~~~~ F OR 1914 ! . 

T HE future development of the Prepayment idea is insured 
by the fact that our engineer s arc constantly studying 
operating conditions all over the world. Thev a re devel­

oping new Prepayment application s as n ew se t s of opera ting con­
ditions demand th em. 

These engineers do not work in the light of experience limited to 
knowledge of a few roads. They draw upon th e world for cxperi-• 
ence and apply this accu nmlated knowl edge to every P repayment 
app lication. 

As a re sult, <:.'very licen sed Prepayment mad start s out right and 
continues along the rig-ht lines. It s operating conclition c: are met 
follv . 

Progress in Prepayment Car operation during- 191-1- will depend 
directly upon the extent to w hich this engineering service is sought 
and applied. 

Since the validity of the basic Prepayment patent ha s been t1pheld, 
we are ab le to limit P repayment car operation to roads on which 
the operati ng con ditions are m et by the right kind of Prepayment 
cars. 

T h is being the case, we belie·ve that d evelopment of the Prepay 
ment principle during 1914 will show marked vigor-to the a<han 
tage of the operat ing roads and their public. 

V\Te shall be glad to g ive you the ben efit of all we know about 
Prepayment opera t ion and show to w hat extent yon can profit 
through it. i1 ~g 

f~ 

,rn,m,n, ,r,,1,a,.r,, ,rn ,a,,rn.,ru "'"''"'h""'"""""""'"" ,nru,lrr111,rn,m,.m m\=,rni1Ml!l1'!imm;,Mm!lii2lW'lllf'iiltl!lrnl 

patents which cover all forms of practical fa re prepayment 
Companies for the building and operatio·n o f such cars. 

SALES C OMPANY 
50 Church St., New York PH I LADELPHIA 

I 7th and Cambria Sts. 

CAR C ORPORATIO N- THE P AY-WITHI N CAR COMPANY 

COMPANY, GENERAL SALES AGENT 



Cl 
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Prepayment Progress 

~ ~U1C1.f!.VJ&~~-<lm!!,~!ill:AA~!l.,n_m:.~\!.;)-U1J IN 1 913 m1!ill.'?!m.mrnM,..~mPJ,,J!.~ruuuuu~~'!.!.lh_,.m.!.,0,.u14!.%1_·' 

~ ' ~ ~ 
§ i 

I
. AS i_n past year!$. t h e records for 1913 s how Lha L,1:r~c t~ca~ly al l ~ 

~ progress , fo r t h e Prepayment idea could n ot have h e ld its 
1
~ 

:,:=,..I 

.. ~.,' city cars o rdered ,vere Prepayme nt Cars. 1 h1 s 1nd1cates ~i_

1

_
1

~ 

own from year to ye;ir i f it had n o t kep t up w ith the most modern 

develo1iments. Looki1H!." back, vve migh t e nu merate the v arious i 
!
~ types of Prepayment C,~-, w hich we lrnve clevelo pcd. but o ne iactor ·,_~-:i 

< in t h e progress of the Prepayment idea domina t es the whole s itua- ,: 
~ t ion: namely. the fact t ha t the basic Prepa y111 e11t patent ha s been ~ ~i s ustained by a United State :,; Court. t~ 
~ e 
~I ~ This, we belie\'e, is of the utmost import ance in t he d evelo pmen t of ~~ 
~ ~ 
~~ eftfri en t city cars . l t is s ufficient t o ins ure complete success for 4! 
~~ every future Prepayment appl ication, insuring, as it does. t h e ~-3 §; proper application o f the Prepayment id ec1 in t he lig-ht o f experien ce i~ 
R~ wit h hundreds o f r oads. ~g 

~ ~s 
I If Prepaym en t progress had been co ufined solely to thi c:. o n e dcvel - !~ 
} opment, ,ve s ho uld feel t hat th e elec tric rai lway industry d<:served ; 
~ cong ratulation. ,., 

~ ' '1· \;Ve. as a part of that indu stry, take t h e d ecision n ot mcrel/:1s a ~ 
~ deserved business asset, but a l so a s an added re!'-po n sihilit v w h ich l~ 
:~ we assume with a clear understanding that our prog-1 ess ~an con - j 
~ t inue only in proportio n t o t ha t o f the indus try as a w ho le. ,~ 

~ j 
fl~ ~= I 

·" 
11 "'TTIT!'m~;flfiiu w,::;, m-; 11:1, tt r; ,, r. i'ttu'tti rf:ff.1ITfi?ulf-IDI1i~lrulh~~~~lllL1illu~ILfnru"Jij 

The Prepayment Car_ Sales Company owns or controls the 
cars, and grants a license to Car Builders and Railway 

PREPAYMENT CAR 
CHIC.\GO 

~I? S o . D earborn St. 
Principal Office: 

SOLE LICENSOR FOR THE PAY-AS- YO U-ENTER 

ELECTRIC SERVICE SUPPLIES 

.l 

I I 
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Prepayment Progress 
O.!l!W.0lllV--illfilU!b.~~~!,,:J\ lW..!UL~ ®~!!-!t'ml F O R 1914 nn n1nm mt ,m mniirnrc 11rc,11l' 11 :\ mn1;ni,01 ffl ,!!]Zl'..,J~I 
i1 . - ==~~-------~------- - 11 

~ ~ 
l ~ 
~~ T H~ fut:tr? clevl.'.lnpmcnt of ~he l 'repc1 ymcnt idea is insu!·ed {~ 
~~, b) the fact that 11ur engineers arc con ..,tantl v studvmg- ~~ 
~?i operating condit ion s all o\'cr t he world. Thl'.,; are devl'i- ~'1 

~~ opin g- n 1.: w Jlrepaymtnl ap plicali1111s as IH>W sds of opcraling con- (g 
~~ ditio11s demand them. ~~ 
~1: ~ ~Ii T h cst· e ngineers do not wnrk in the li~IH oi l'.X()l·ricncc lirnill.'.d tn ~~ 
~ knowkd_~t' ,,fa few roads. They draw upon t he \\'Oriel for i.:xpi:ri- t: 
~ c nCL' and a pply this accunmlatrcl lrnnwledgc lo e\'t'ry Pn:paymcnt {:; ~i application . i:, 
£I :\s a l'l:!'-ult. ('\'cry li c<.• nsccl l 1rcpayment ro;ul st,Hts nut right an <l {~ ~1 continue~ al11ng- the right l ines. l ts operating con<lit in n" are 111ct !~ 
~. iullv. 1>1 
~ ~ 

~ P rog-rcs!'- in Prepay111cnt Car o peration during 191-~ w ill depend ·.@ !i d irectl y upon t he extent t ,1 w hich t hi :- cnginc(·ring sen· ice is soug ht -
~- and a pplied. .5 
~ '1 

~~ Since th(' val idity nf l hc basic I'rcpaym cnl pa ten I ha s been np hcld. ti 
~~ we are able t, 1 limit f'n:paymen t car o perat inn to roads o n which i~ 
~ t h e nper:tl inp; conditinn!'- ;1re met by the right kind of Prepaymen t ~ 
~- cars. ~ 

t This being- t h e case. we believe that de,·clopmcn t of l he Prepay 'a 
~ 111e11 t prin~iplc during 19 14 w ill slww m arked vigor-lo t he a<h·a n :::i 

.e. t a~c of t h e 01)e r:tt in g- road s a n d their publ ic. ; 
~ ., ~ i~
1

1 
\ ,Ve. shall lie glad to gi,·e yot1 t he beneJit of a ll we know ab,.1u t ~ 

~: Prepay ment operat io n a nd s how to what exten t you can pro fit ;~ 

g
1 

throug-h it. }~ 

i ~ 

1

1,-, ,., ,. .,,,,...,,M~ __ ,.,,."',. "'~""""" .,_...,,,,m,,,,IDm,,,.,,,,,,,rn,ru,rn _! 
patents which cover all forms of practical fare prepayment 
Companies for the building and operation of such car 5. 

SALES COMPANY 
PHILAD ELPHU 

SO Church St., New York 
CAR CORPORATION- THE PAY-WITHIN CAR COMPANY 

I ? 1h ond Cu m b r io Sts. 

COMPANY, GENERAL SALES AGENT 



126 ELECTRIC RAILWAY JOURNAL [JANUARY 3, 1914. 

The ·"Near-Side" Way 

The "Near-Side" principle in street ca r design is now 
presented to the attention of Progressive Managements 
as preeminently meeting th e more exact ing requirements 
of modern street railway conditi ons, by: 

1. Prevention of accidents. 
2. Maximum consideration for public health, comfort 

and convenience. 
3. Greater operating efficiency including increased 

car capacity with decreased weight. 
4. Making possible the collection of a fare from every 

passenger. 
The use of the front platform for both entrance and 

exit makes possibl e the most effective division of duties 
between motorman and conductor. 

The boarding and alighting of passengers take place 
directly under the eye of the motorman, who controls 
the entrance and exit doors. The motorman is there-

fore given entire responsibility for the safety of pas­
sengers entering and leaving, and is able to act promptly 
and safely in getting the car under way; this without 
the loss of time heretofore encountered, due to the 
necessity of waiting for the bell signal, under former 
systems in which the responsibility for safe boarding 
and alighting of passengers is divided between the 
motorman and conductor. 

The conductor is relieved of the responsibility of 
watching the entrance and exit steps and giving the 
"go-ahead" signal and his duties are confined to the 
collection and registration of fares, issuance of trans­
fers and call of streets. 

The Near-Side Car Company is prepared to grant the 
right to use the patents necessary to this application of 
the "Near-Side" principle, and will protect its licensees 
in this right. . 

THE NEAR-SIDE CAR COMPANY 2 Wall St., New York City 

"STORAGE BAT1 ERY CARS ARE A DISTINC­
TIVELY PROGRESSIVE DEVELOPMENT" 

This was a statement recently made in a large advertisement appearing in this 
Journal. If the subject interests you, you will find much valuable information in 
our bulletins Nos. 136 and 138. Copies will be sent you on request from our near­
est Sales Office. 

THE ELECTRIC STORAGE . BATTERY Co. 
New York 
St. Louis 

---

.. 
Boston 
Cleveland 

Chicago 
Atlanta 

PHI LADELPHIA9 PA. Denver Portland, Ore. San Francisco 
Seattle Detroit Los Angeles Toronto 

~ w:a~, 

1888-1914 

Edison-Beach Battery Cars 
Cost 2 to 4 Mills per Car Mile 

for all battery maintenance 
( materials and labor). 

, -· ~ 

Federal Storage Battery Car Co. 
30 Broad Street, New York City 

.~·-=-;~ Fred A . Curtiss, Pacific Coast Representative 
Rialto Bldg., San Francisco, Cal. 

I 
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One of Sixteen Cars for the 
Kansas City, Clay County & St.Joseph Ry. 

This new 80 mile line, recently completed, is one of the best built and 
equipped electric railways in the Central West. 

The initial equipment consists of sixteen Cincinnati cars of the type 
illustrated. This car is built of steel practically throughout and in gen-
eral is designed for single-end operation. · 

The road being a new one, had 
no precedent to follow in choice of 
equipment and was therefore free 
to adopt the most efficient equip­
ment the country offered. 

A description in detail of the 
construction of the cars was pub­
_lished in this Journal on Jan. 18th, 
and clearly shows the ability of 
The Cincinnati Car Company to 
produce construction of the high­
est order. 

Designs and specifications of 
any type of car for electric or steam 
railway service will be furnished 
upon request. 

;, ___ --- --25'--------t«-

-,6r---3' 41L.-4--2's4-2's~ 
J Ji'.:) : I I 

I 1 

11 

Smoking Compartment. 

The Cincinnati 
Winton Place 

Car Company 
Cincinnati, 0. 
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NILES 
CAR & MFG. CO., 

General Sa les Office, 312 Electric Bldg., Cleveland, O. 

H ere are four recent pr oducts of N iles Car Works. Our catalog 
shows about 75 desig ns. We can make qu ick dehvery, including 
any chan ges in deta ils you may desire. 

\Vrite us for fu r ther information 

3-Compart men t, In terurban Ca r , with Steel F rame. Length, 56' 0" . 
W eight body, 37,000 lbs S eating 60. 

End Pla t form , Double End, City Car. Length, 45 ' 1". Weight 
body, 19,270 lbs. Seating 48. 

Center \'es t ibu le, Double En d, City Car Length, 41' 10". Weight, 
14,000, S ea tin g capacity , 52 

Double End Ca r of Steel below W indows Length , 3-1 ' 0" . Weigh t, 
15,000 , S eating capacity, 32. 

EXPERIENCE-
is THE factor in Car Building 

\V e built good ca rs 30 years ago. Many 
a re running yet. Economically too. The 
factor o f experience has taught us how 
to build e\ en better cars. \Ve build good 
cars for any service-some types embody­
ing exclusive f eatures. We don't build 
cars to "meet" a price- but we do put more 
dolla rs into car value than our prices would 
ordinarily indicate. Get our figures. 

T he car illustrated on page 6r, December 
13, 1913, this publication, was built by us. 

J. M. Jones' Sons Company 
Builders of Car• for Electric Railways Exclusively 
Established 1839 Incorporated 1911 

Watervliet, N. Y. 

When 
the Power 

Fails 

SAFETY 

you will find it profitabl e to have a l\IcKeen 
car to assure continuous se rvice. 

McKeen Cars 
a re a profitable supplement to interurban equip• 
ment. They enable the power plant to shut 
down at night or during houTs of light travel.I/; 
Over fifty-seven different roads are profit-
ing from the fast rehable service they give. 

LUXURY 

McKEEN 

139 in Service 
0 

MOTOR CAR 
OMAHA, NEB. 

COMFORT 

COMPANY 
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The Best Investment for 
Your Road in 1914 is 
Good Car Construction 

An electric car is an investment. 

Whether it be a good or bad invest­
ment depends upon whether it is well 
built or flim silv con structed. 

Every railway must invest in cars to 
carry on it s business and to earn its re­
venue-its dividends. 

The time to safeguard that invest­
ment, to assure its being a sound one is 
when the cars are ordered. 

The way to accomplish it is t o secure 
good construction-well built equip­
ment. 

T hat is the kind, and the only kind of 
car construction turned out by the Mc­
Guire-Cummings Car Building Or­
ganiza tion . 

It is the type of equipm ent which 
makes your investment a sound one. 

It is the kind of car which even after 
years of service, is still in excellent con­
ditio n. 

It is the quality of rolling stock that 
pays for itself many times over in divi-
dends. · 

Isn 't it the sort vou want on your 
road ? 

McGuire - lummings Mfg. Company 
General Offices- HARRIS TRUST BUILDING, CHICAGO 

Builders of City and Interurban Cars and Trucks 
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SU~J?LJES 
for City and 
Interurban Cars 

and· Trucks 

For years we;·. have -been making all types of 
city and interurban cars. 

VVe have all the parts for these cars, from the 
hardware trimmings to the axles and trucks. 

We have the patterns for all the parts of all 
the cars. 

Do you realize what this means to our supply 
department and your mechanical department? 

You are probably operating some old types of 
cars in addition to the newer types. 

If qujck time is a factor in getting parts for 
these cars our Supply Department is the logi­
cal place to send your order. 

We maintain a "Hair-Trigger" · Service in 
supplying all parts for all cars. 

This service works directly to your dollars­
and-cen ts advantage. 

1\!Iake use of it. 

ST. LOUIS CAR COMPANY, ST. LOUIS 
Electric and Steam Railway Coaches, Steel Cars, Trucks and Journal Bearings, 
Curtains, Seats, Rattan, Bronze Trimmings, Miscellaneous Car Supplies. 

Eastern Representative : Pacific Coast Representative : 

WENDELL & MacDUFFIE CO. GUS KOCH 
165 Broadway, NEW YORK 797 Monadnock Bldg., SAN FRANCISCO 

2 
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BRILL S INGLE MOTOR TRUCK S ERIES N O. 2 

, , B ESIDES au tomatically graduat ing th e spring sys tem fo r 

light and heavy loads, this n ew coil and semi-elliptic 

spring combination, adopted for the Brill Single M otor Truck, 

lowers the maintenance costs in a clever way. F ormerly the semi­

elliptics were given a twist whenever the bol ster swung over, 

which, of course, made the ends of the springs wear into the cast­

ings at the bottom of the swing links. N ow, because th e links 

which connect the coil spring seat cas tings with the bolster are 

pivoted at each end, the coil springs take th e twist off the semi­

elliptics. The device is patented in this country and ab road. " 

= THE J. G. BRILL COMPANY, PHILADELPHIA 
AMERICAN CAR COMPANY, ST. LOUIS 

-- G. C. KUHLMAN CAR COMPANY, CLEVELAND 

=~ 

~ 

WASON MANUFACTURING CO.,SPRINGFIELD = 
~~ COMPAGNIE J. G. BRILL PARIS ::,~ ~ 
~Hfim ~ , ~~~'~, ~ ~ ~~,rnH ~ ~~~{§~~~ ~ 
~~r~~~t~ ~~~~W--~ 
~J;J~illlllllllllllllllllllllllllllllllll~l ll!lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll ll llilllllllllllllllllllllllllllllllllllllllllll1~;~ 
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2700 Miles of Track-.950 Cars-60 
Locon1otives-the G-E High Voltage 
Direct Current Systetn Continues 

to Lead the Field 

This system is now in service and giving highly economical results 
in practically every form of railway service. 

In heavy freight service the Butte, Anaconda & Pacific Railway 
is giving highly satisfactory results at 2400 Volts-the highest D-C. 
voltage ever commercially employed. 

In combined passenger and freight service the Southern 
Pacific has shown another year of efficient operation at 1200 Vol ts and 
the Washington, Baltimore & Annapolis is one of the many examples 
of a successful interurban change-over to 1200 volts. 

The following is a partial list of the roads which have adopted the 
G-E High Voltage D-C. System. 

Indianapolis & Louisville Traction Ry. Co., Scottsburg, In-
diana. 

Central California Traction Co., Stockton, California. 
Pittsburg, Harmony, Butler & New Castle Ry., Eidenau, Pa. 
Washington, Baltimore & Annapolis Elec. Ry., Balti-

more, Md. 
Milwaukee Elec. Ry. & Lt. Co., Milwaukee, Wis. 
Aroostook Valley Ry. Co., Presque Isle, Me. 
Oakland, Antioch & Eastern Ry., San Francisco, Cal. 
Southern Cambria Ry. Co., Johnstown, Pa. 
Shore Line Electric Ry. Co., Saybrook, Conn. 
Southern Pacific (Oakland, Alameda & Berkeley Div.) , Cal. 
Ft. Dodge, Des Moines & Southern Ry., Boone, Iowa. 
Southwestern Traction & Power Co., New Iberia, La. 
Oregon Electric Ry., Portland, Oregon. 
Davenport & Muscatine Railway Co., Davenport, Ia. 
Kansas City, Clay County & St. Joseph Ry., Kansas 

City, Mo. 

Nash ville, Gallatin Interurban Ry., Nash ville, Tenn. 

Piedmont Traction Co., Charlotte, N. C. 

Butte, Anaconda & Pacific Ry., Butte, M_ont. 

United Railways Co., Portland, Oregon. 

Southern Traction Co., Dallas, Texas. 

Pittsburg & Butler Ry, Co., Pittsburg, Pa. 

Tidewater Southern R.R., Stockton, Cal. 
Portland, Eugene & Eastern Ry. Co., Portland, Ore. 
Southern Illinois Ry. & Pr. Co., Harrisburg, Ill. 
Jefferson County Trac. Co., Beaumont, Texas. 
St. Paul Southern Electric Ry., St. Paul, Minn. 
Michigan United Traction Co., Jackson, Mich. 
Victorian Railways, Melbourne, Australia. 
Canadian Pacific Railroad, Montreal, Canada. 
Canadian Northern Railroad, Montreal, Canada. 
South Manchurian Railways, Manchuria, China. 

General Electric Compa~y 
Atlanta, Ga. 
Baltimore, Md. 
Birmingham, Ala. 
Boise. Idaho 
Boston, Mass. 
Buffalo, N. Y. 
Butte. Mont. 
Charleston, W. Va. 
Charlotte, N. C. 
Chattanooga, Tenn. 
Chicago, Ill. 
Cincinnati, Ohio 

Cleveland, Ohio 
Columbus, Ohio 
Davenport, Ia. 
Dayton, Ohio 
Denver, Colo. 
Detroit, Mich. 
( Otlice of Agent) 
Elmira, N. Y. 
Fort Wayne, Ind. 
Hartford, Conn. 
Erie, Pa. 
Imlianapolls, Ind. 
Jacksonville, Fla. 

Largest Electrical Manufacturer in the World :~~~~{W~~~eii'i.~nn. 

General Office: Schenectady, N. Y. 

ADDRESS NEAREST OFFICE 

Joplin, Mo. 
Kansas City, Mo. 
Keokuk, Ia. 
Knoxville, Tenn. 
Los Angeles, Cal. • 

Louisville, Ky. 
Madison, Wis. 
Mattoon, Ill. 
Memphis, Tenn. 
Milwaukee, Wis. 

New Haven, Conn. 
New Orleans, La. 
New York, N. Y. 
Niagara Falls, N. Y. 
Omaha, Neb. 
Philadelphia, Pa. 
Pittsburg, Pa. 
Portland, Ore. 
Providence, R. I. 
Richmond, Va. 
Rochester, N. Y. 

Salt Lake City, Utah. 
San Francisco, Cal. 
St. Louis, Mo. 
Schenectady, N. Y. 
Seattle, Wash. 
Spokane, Wash. 
Springfield, Mass. 
Syracuse, N. Y. 
Toledo, Ohio 
Washington, D. O. 
Youngstown, Ohio 

For Tex!!.s, Oklahoma and Arizona business refer to Southwest General Electric Co. 
and Oklahoma City. 

(formerly Hobson Electric Co.)-Dallas, El Paso, Houston 

For Canadian business refer to Canadian General Electric Company, Lt'd, Toronto, Ont. 
4561 




