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i Railwa1°f:::ternity · ) i 
B 0f Affierica-- __ -~/ B 
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□ □ 
§ THE reliable performance of Westinghouse HL Con~ § 
0 trol and motors throughout many severe winters in □ 
□ the past, is a mighty big factor in making the outlook D 

B fo r the New Year bright and promising to those roads § 
□ whose ca rs have modern Westinghouse Motor and HL □ 
□ Control Equipments. □ 
B They are prepared to buck snow and also maintain B 
□ good schedules. Last winter when steam operated lines D 

§ w ere tied up due to snow drifts , many interurbans B 
0 equipped with Westinghouse HL Control and Motors □ 
□ maintained good schedules. That's the kind of service □ 
§ that a ttracts and holds passenger business. B 
□ □ 
D D 
□ Westinghouse Electric & Manufacturing Co. □ 
□ □ 
§ Sales Offices in All (W\ East Pittsburgh, B 
□ Large American Cities ~ Pennsylvania □ 
□ □ 
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Developments of the Future in Electrification 26 
The electrification of steam railroads is discussed by engineers 
prominently id entified with this phase of th e electric r a ilway 
industry from the sta ndpoint of commercial possibilities and 
of impending technical developments in the electric locomo
tive and in power distribution. 
ELECTRIC RAILWAY JOURNAL, Jan. 1, 1916. 9 cols. 

Rhode Island Arbitration Award 30 
The arbitration board grants w age increases to second-year, 
third-year a nd older blue-uniformed employees, but none for 
shop, power house or othe r employees. 
ELECTRIC RAILWAY J OURNAL, Jan. 1, 1916. 3 cols. 

New Electric Railway Track Built in 1915 32 
R~ports received from different r a ilway companies show a 
new electric mileage of 104 4.22 constructed during the past 
year. There w as a f a lling off in new track built, but a 
m a rked increase in n ew electrified mileage. 
ELECTRIC RAILWAY J OURNAL, J a n. 1, 1916. cols. 

Electric Rolling Stock Ordered for 1915 34 
A tabula tion showing the number, t ype, over-all l ength and 
character of construction of a ll cars built during the year, 
compiled from official r eturns made by th e r a ilway com
panie s. 
ELECTRIC R AILWAY J OURNAL, J a n. 1, 191 6. 6 cols. 

Receiverships and Foreclosure Sales 3i 
Increase_ in mileage under r eceiver s hip during 1 915 is th e 
la r gest 1n five yea rs. The increase in foreclosur e sales dur
ing the sam e period h as not s hown a m a rked t endency. 
ELECTRIC RAILWAY JOURNAL, J a n. 1, 1916. 3 coli". 

The Prospect of the Jitney 39 
H .. S. Cooper urges r a ilway m a n agers t o find the r easons 
which h ave k ept th e jitney on th-e s t reet s, in spite of its m a ni
fest drawbacks and lack of profits. Aft er the reasons arf' 
found future action can better be d e t ermin ed. 
ELECTRIC RAILWAY J OURNAL, J an. 1, 1916. col:;. 

Communications 41 
G en eral s t a ff conside ring electl'ic r a ilways in prepa redness 
plans. The ligh ting of inte rurban car s. The causes of r a il 
corrugation. Clea r ing house for sa fety literature. 
ELECTRIC RAILWAY J OURNAL, J a n. 1, 1916. 2 cols. 

American Association News 42 
The lists of committee ch airmen for th e current yea r h ave 
been comple t ed a nd tha t on transportation h a s b een a ppointe d. 
Secreta ry-treasurer's fin a ncia l statem ent h as been a udit ed. 
Importa nt safet y code conferences a r e coming. 
ELECTRIC RAILWAY J OURNAL, J a n. 1, 1916. cols. 

Equipment and Its Maintenance 44 
Freeing Manholes of Gas-By G. H. JJicKelway,. Line O·ews 
Mainta in T. H., I. & E. Light Sig n a ls-By A. S chlesinge r. 
Portlahd W eed Burner- By P. P . lllaize. Tita nium Treat-2d 
Rails in Boston. A 600-1200-Volt Steel Fre ight Locomotive. 
Oxy-Acet y len e Welds R eplace Flanged P ipe Connections. Do
ing Away with H a nd Shoveling in Snow Remova l. New 
T ype of Graph ic M et er . R ectifie r P r events Frozen Air Brakes. 
Cash R eceipt Holder. 
ELECTRIC RAILWAY JOURNAL, Jan. 1, 1916. 

New Power House in Australia 

Mr. Prouty on Government Ownership 

Co1>per Shortage in Germany 

London Letter 

News of Electric Railways 

Financial and Corporate 

Traffic and Transportation 

Personal Mention 

Construction News 

Manufactures and Supplies 

16 cols. Ill. 

19 

38 
38 
52 
53 
56 
60 
63 
64 
66 

JAMES H. McGRAW, President. A. E. CLIFFORD, Secretary. J. T. DE MOTT, Treasurer. H. W. BLAKE, Editor. 

·McGraw .Publishing Company, Inc .. 
CHICAGO, 1570 Old Colony Bldg, s N Y k c· 
CLEVELAND, Leader-News Bldg. ~39 West 39th t., ew or~ 1ty SAN FRANCISCO, 502 Ria lto B ldg, 
PHILADELPHIA, Real Estate Trust Bldg. LONDON, 10 Norfolk St., Strand. 

United States, Mexico, Cuba, Porto Rico, Hawaii, or the Philippines, $3 per year; Canada, $4.50; elsewhere, $6. Single copy, 10c. 
COPYRIGHT 1916, by McGRAW PUBL1SHING COMPANY, Inc. Published Weekly. Entered a t N. Y. Post Office as Second-Class Mall. 

No back volumes for more than one year, and no back copies for more than three months. 

Circulation of this issue 7750 copies. 

j 



4 ELECTRIC RAILWAY J OURNAL [JANUARY 1, 1916 

ooodtu□o□□oocioooooe7cccrcooooooooooooooooooooooooooooooo□□□□□oo 
□ □ 
D □ 

§ "Featherw eight" ~ 
8 Straight Air Brake with Emergency Feature 8 
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0 M OTOR CAR □ 1 
□ D 
□ D 
□ E • I 1-Low First Cest □ 
8 con o m1ca 2-Light Weight 8 
8 3- Small Current Consumption 8 
8 Features 4- Low Maintenance 8 
D 5- Long Life □ 
□ D 

B B D Meets all requirements of city and suburban service where moderate speeds prevail. D 

D Possesses the flexibi lity of the simple, straight air brake in service application and D 

8 release. 8 B Carries the automatic, insta nt-acting, full-pressure features of the standard automatic 8 
D air brake in emergencies. · □ 
D Whether used normally on a single motor car, or on a two-car motor and trailer train D 

8 during rush hours, it is equally effec tiv e a nd reliable, and retains at all times the integrity of 8 
D i'ts various characteristic features. D 
□ D □ When each car is fitted with a c onductor's application valve, the emergency brake may 8 
8 be applied by the conductor from a ny point in either car or on the car platforms. D 
□ Likewise, pressure escaping from the emergency pipe line, due to pipe breakage, hose D 

8 rupture, or hose separation, will automatically cause an emergency application of the brake. 8 
□ High speed suburban and interurban trains of three cars or more, whose more O 
8 intensive service requires higher power and control, should be fitted with the corresponding 8 
D type of Westinghouse standard a u tomatic air brakes. O 
8 The specially exacting service o f elevated, subway a nd electrified steam road divisions 8 
D is admirably met by the Westinghouse electro-pneumatic b rake. D 6 Our engineering and inspection force of practical, "firing line" men is maintained at 8 
0 considerable expense to assist our patrons in working out all air brake problems of opera- D 

8 tion and maintenance. 8 
D T hese experts are yours. U se them. 0 

B B 
B W estinghouse Traction Brake Company B 
8 Works: Wilmerding, Pennsylvania 8 
□ D 
B Pittsburgh : Westinghouse Building New Y ork : City Investing Building B 
Q D 
C Chicago : Railway Exchange Bu ildin g St. L ouis : Security Building □ 
C 
C 
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Westinghouse 
Type· BR Trolley Frog 

The 
Trolley( 
Wheel 

never travels on its 
flanges while passing 
under a BR F rog. 

(The illustration to the 
right shows why.) 

BR Frogs can be installed 
nearer to a point directly 

over the track-switch point 
than any other type. 

This means longer life for the · 
frog; longer life for the trolley 
wheel; higher speeds; and better 

service all around. 

Prove these statements by putting one in service 

Westinghouse Electric & Manufacturing Co. 

.Atlanta, Ga. 
Baltimore. Md. 
Birmingham, .Ala. 
Bluelle lcl , W. Va. 
B-0Aton, Mass. 
Bul't'alo, N. Y. 
Butte, Mont. 

Cbarleston, W. Va . 
Charlotte. N. C. 
Cb lcai,:o, 111 . 
Cincln nntl, Oblo 
Clevela ncl, Ohio 
Columbus, Oblo 
•Dallas, Tex. 

East Pittsburgh , Pa. 
Dayton, Ohio 
Denver, Colo. 
DPtrolt. !11icb. 
•EI Paso, Tex. 
*Houston, Tex. 
lndinnnnolis, Ind. 
Joplin, Mo. 

Kansas City. l\Jo. 
Louisville. Kv. 
Los .Angeles, Cal. 
l'IIempbls, Tenn. 
Mll waulcee, Wis. 
Minneapolis, l\Jlnn. 

New Orleans, La. 
New Yor k. N. Y. 
Omaha, Neb. 
Pb llaclelpbia, Pa. 
PlttslJ11 1· ,;-, Pu. 
Port la nd, Ore. 
Rocb,,stc r , N. Y. 

St. Louis, Mo. 
Sa lt Lake City, Utah 
San Francisco, Cal. 
Seattle, Wash. 
Syrncuse, N. Y, 
Toleclo, Oblo 
Washington. D. 0. 

0 \V , E. & M. Co, of Texas 
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One Road Investigated 
Its Cost of Light-

It Found: 

CARBON MAZDA 
Lamps Lamps 

$35 per day 

for current alone 
$12 per day 

for current alone 

Westinghouse Mazda Lamps 
Sometimes a really economical device does not yield 

enough of a saving to justify its adoption. 
But the saving effected by Westinghouse Mazda 

Lamps is large enough to make their economy profit
able, and the name Westinghouse is a guarantee of 
satisfactory lamp service. 

Atlanta 
Baltimore 
Boston 
Buffalo 
Butte 
Chicago 

Guaranteed by the Name 

Westinghouse Lamp Co. 
Cincinnati 
Cleveland 
*Dallas 
Denver 
Detroit 
Kansas City 

Los Angeles 
Milwaukee 
New Orleans 
New York 
Philadelphia 
Pittsburgh 

Export Sales Dept., 165 Broadway, N. Y, C. 
For Canada- Canadian Westinghouse Co., Limited, Hamilton, Ont. 
*Westinghouse Lamp Corporation. 

Portland 
St. Louis 
Salt Lake City 
San Francisco 
Seattle 
Syracuse 
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0-B Trolley Bases 
PATENTED 

For Satisfactory Service and Long Life 

Light in weight, easily assembled and give uniform tension on 
trolley. 
Roller bearings are set in an improved type of cage which keeps 
rollers upright and prevents jamming. 
Bearings are easy of access at all times. 
Sliding yoke construction relieves the bearing of unbalanced 
strains. 
Buffer spring prevents bending of trolley poles. 
Hook is provided for holding fork down for pole renewal 111 car 
barn. 
Stem and turret are provided with steel bearing bushings which 
may be renewed when worn and thus greatly increase life of Base. 
Tension springs are closed at the end s over drop forgings, thus 
minimizing spring breakage, and are provided with special bearing 
sleeves which prevent excessive wear between spring eye and fork. 

A Trial Order Costs You Nothing 

Form I Base for city and interurban service is 6% inches high ; Form 2 Base for like service 
wh ere exceptional clearance is necessary is 33/8 inches high. 

THE OHIO BRASS COMP ANY 
Mansfield, Ohio 

7 
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PUBLISHER'S PAGE 

T HE hardest man to se ll is the one who is not 
certain as to what he needs-the man who has 
formulated no opinion. 

It is next to impossible to get down to cases with him 
and to close the deal promptly because few men will buy 
until they have an opinion. 

It is that man who consumes his company's time, his 
nwn time and the time of seller in having an opinion 
developed for him. · 

If he knew the fund am ental facts concerning the 
material he is to buy- if he knew, even in a rough way, 
the relative values of different materials for the same 
service-if he knew what others were doing with such 
materials-he would then have an opinion advanced far. 
enough so that he could conserve the time of all parties 
concerned when the necessity for making a deal arrived. 

The object of nearly a ll advertising in Electric 
Railway Journal is to h elp form ulate opinions. 

The man who fo llow s thi s adverti sing regularly is 
equipped to choose quicker and with better discrimi
nation, than the man who is not a reader of advertising. 

One of the objects of advertisers who use large space 
each week in Electric Railway Journal is to tell pros
pective customers important facts concerning their 
products in order to conserve the time of their salesmen 
and the time of the buyer. 

This is one of the savings which help to make adver
tised materials cost less to the consumer because the 
producer has eliminated that most expensive cost
·'missionary work." 

The efficient buyer is the man w ho reads advertising 
regularly. 

Electric Railway Journal 
Member Audit Bureau of Circulations 
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The New 
Year 

United States 
Electric Signal Co. 

West Newton, Massachusetts 

Foreign Representatives: 

Forest City Electric Services 
Supply Co .. Salford, En~land 

Basic conditions point to a most 
successful year in every industry. 

Maximum profit will accrue to those 
who are best equipped to take that 
profit. 

Good rolling stock will help your 
r oad to earn-good* automatic signals 
and goodt automatic track switches 
will help it to save. 

And of the three the latter two are 
most important. 

Start the new year right-earn and 
save. 

. *United Sta t es Automatic Signals are good 
signals- more jn use thR n a 11 other electric-
railway a utomatics combined. · . 

tThe Collin s ·Non-Spli tting Non-Splashing, 
m ercury sea led track switch has removed 
every cri tic ism of aut omatic switches. 

9 
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COLOR LIGHT SIGNALS TO MEET EVERY OPERA TIN 
_-,, 

MODELS 13, 14 & 15. 

,i FOR BOTHDAY'ANIJNIGHTJNDICATI 
.,A :.,,:~..q,,., ~,,.;, :·~, ✓ •_4 ·, , , , , .;/;'.. i'"4r ""'._,, 

, '· TWO AND THREE LENS SIGNALS " 
1 --l<_.;; '.;;_, ~,. ', '" ;/" , ,; .,_·i,_ ·,,)""':.#-;...<"f_,;,, ': •. ;:.. , ~'":-

Ranges under most exacting conditions·;'fro 
.. , , , ,,~ , , _'i~v , ;: ... ,:w:,,-;:,'<"' .;;,,_ : .,,.... :. ,,.v :,-<f/1.i:; '·.,' :t _.,,;:;_f.~_ .. ~,( 

·dependh.tg 'o" · . - 'ed • .,. . ft · , . , ~ 
,z . -...- > .,. ·,,.: ~Y- ., 

sireci range. 
·_.,..,t:.'. ,_. ·_.:',.,.:. . :{>_, . 

~gh · 
't '. ,,;.;"'\,. ._·.-' : .. :.,.. .. ~ 

~ -

~c Wnion ~tuitcb & ~ignal 4to. 
Founded by Geo. Westinghouse 1881. 

Trade. m Hudson Terminal Bldg. Peoples Gas Bidg. 
NEW YORK CHICAGO 

Canadian Express Bldg. Candler Annex Railway Exchange Bldg. Pacific Bldg. 
MONTREAL ATLANTA ST.LOUIS MO. SAN FRANCISCO 

Mark Repreae11ted b:r the GENERAL ELECTRIC CO. io Awitralasia, South Africa and Arse11tina. 

SWISSVALE, PA. 

m 
Mark 
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Time is the essence of' railroading 

Why Coasting Recorders Save Maintenance 

IT has already been shown that incipient car defects are 
betrayed by the sub-average coasting records of a car. 

Yet this is not the most important source of reduction 
in maintenance expense. 

Every equipment man knows that most burnt-out or 
baked armature and fi eld coils and commutator flash-overs 
are due to mishandling of the controller. 

With the Rico Coasting Recorder on his car, the motor
man has a powerful incentive to stick to correct principles. 

By increasing his coasting through utilization of car 
momentum, he gives more cooling time to his motors. 

By eliminating dragging brakeshoes he puts less work 
on his motors. 

Added to these advan tages are those due to the greater 
all-around skill in car operation which is fostered by the 
monitorship of the Rico Coasting Recorder. 

Railway Improvement Co. 
Executive Offices, 61 Broadway, New York 

Chicago Los Angeles London 
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Time is the essence of railroading 
' . 

The Correct Principle in the Correct Instrument 

T H E Rico Coastin g Reco rder has now been in use more 
t ha n fi ve years a11d in se r vice on thirty-seven promi
nent ra ilroads, checking t he operation of more than 

8000 ca rs in daily service. 

I t had th e correct prin ciple fro m its birth-that of measur
ing the tim e elem ent factors. L ike all other devices, experi
ence has impro~·ed it s mecha ni sm s and · broadened its 
u ::--efu ln ess. 

T he R ico Coasting Reco rde r ca n operate r only to record 
the fac t s you want. Such reco rd s at .._ ;11 printed form and 
cannot be fa lsifi ed . 

The Rico Coasting Recorder may be of a design to give a 
printed record, w hich shows, .in addition to the coasting 
time, the car number a nd the motorman 's number, the 
elapsed running t ime, the stoppin g- time and the number 
of stops. · 

Railway Improvement Co. 
Executive Offices, 61 Broadway, New York 

Chica~o · Los An~eles London 
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... --Every Contact Here 

Signals the Motorman And Signals the Dispatcher 

These Results Are Produced Automatically and Instantaneously 

For the safe and expeditious movement of cars 
three things are necessary. First, that movements 
of every car shall be protected against movements 
of every other car. Second, that the dispatching 
authority shall have knowledge of the location of 
each car, and third, that the dispatching authority 
shall have communication with each car. 

In other words, it is necessa ry to sigrial the car 
to protect it from other cars. It is necessary to 
know the location of cars to direct movements at 
all. It is necessary to communicate with the car, 
if any elasticity in operation is to he had, or in 
order to meet emergencies. 

U nder the operation of 

THE SIMMEN SYSTEM 
these three requirements are brought together 
in one electro - mechanical automatic system. 
Its operation is interlocked to prevent human 
error. Its automatic communications are direct 
from dispatcher to motorman, and from car to 
dispatcher, without the intervention of any third 
party. 

Under the Simmen System, the same contact 
point which communicates the signal to the motor
man's cab also signals to the dispatcher, auto
matically , the location of the car and makes a 

permanent record of the time the car reached that 
location. 

T he S immen System, therefore. not only auto
matically protects the car, but provides direct auto
mat ic communication between cars and dispatcher, 
enabling the latter to directly communicate new 
order s for meeting points, or to cover any emer
gency which may arise, thereby insuring that elas
ticity and expedition in operation vvhich is neces
sa ry for the rapid, continuous and S1\FE movement 
of cars. 

Simmen Automatic Railway Signal Co. 
1575 Niagara St., . Buffalo, N. Y. 

Pacific Coast Representative- W. H. Crawford, 609 Spalding Building, Portland, Oregon . 
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Two Sets of P ole, 
Doubl e Expen se 

ELECTRIC RAILWAY JOURNAL [JANUARY 1, 1916 

One Set of Combinat ion P oles. 
On e-half t he Expen se. 

Elreco Combination Poles 
... 
C: 

~ render double service. They act as supports fo r ove rhead trolley span wires and 
~ also as ornamental lighting standards. This means economy. T hey save the cost 
~ of extra lamp poles- they eliminate obstructions in curb line- they save the cost 
~ of underground const ruction. 

e 
Two Special Features of Elreco Construction 

;\'° ote the Chamfered Joint in the illus
tration on the left. This prevents accu
mulat ion of water and eliminates co r 
rosion. 

See the '' \ ;\Tire Lock" Swedge Joint. 
This p revents slipping down or 
"telescoping." T he wall s retain full 
str ength. 

Write for Catalogs 

Cat. 16 contains complete tables and data on Tubular Steel Poles and Fittings. 
Cat. D. Cast I ron Lamp Standards, Combination Railway and L ighting Poles for Arc 

Lamps. 
Cat. E . Single Light Standards and Combi nation Railway and Lighting Poles for 

:d azda C Lamps. 

Electric Railway Equipment Co. 
Cincinnati , Ohio 

New York: 30 Church Street 

--
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TROLLEY 
Each Pole 

IS a 

Continuous 

Section of 

Rolled 

Open Hearth 

Steel 

Made 

of One Piece 

into a 

Tapering 

Truss 

210 South La Salle Street 

POLES 
NOT 

Fabricated 

No Bolts 
To Loosen 

To Corrode 

No Joints ilf 
To Telescope 

Cost and Weight 

Approximately 

60% 

of the Usual Type 

Trolley Pole of 

Equivalent Strength 

Chicago, Illinois, U. S. A. 

15 
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DISTRICT SA LES OPPICES , { A tlanta Boston Ch;cago Den,., 

Omaha Ph;JadeJph;a P;tt,bu,gh 
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the wooden pole snapped like a 
matchstick-the steel simply bent 

It happened in San Francisco, on April 29th. 
Going down-hill at terrific speed, the car left the track at the curve-hit the steel pole-was thrown 

to one side, and, striking a wooden pole, 10 inches square at the butt, sheared it off as though a shell had 
struck it! 

The "NATIONAL" Tubular Steel Pole-the pole that turned the flying car from its course-was only 
bent out of line 12 or 15 inches; and the iniury was so slight that it was not necessary to change the 
wires on it. 

WHICH pole was the more economical? 

NATIONAL" 
Tubular 

Steel Poles 
The "Safety First'' Poles 

are always ready for the stresses and strains of foreseen and unfore
seen conditions-for expected and unexpected circumstances-for hur
ricane winds, drifting snow, runaway cars, motor trucks and the 
thousand and one factors that at any moment may determine whether 
or not your poles are going to protect your lines from tie-zep or whether 
they are going down in ruin that reduces them to scrap and kindling. 

"NATIONAL" Tubular Steel Poles are not only strong-er- they are 
lighter than ordinary wooden or cast iron poles. · 

They are made of soft, mild steel, whose ultimate strength will not 
average less than 50,000 lbs. per sq. inch, elastic limit not less than 
30,000 lbs. per sq. inch. They will bend, rather than break. Th"ey can 
be repaired, rather than replaced. Tlzey return money on their invest
ment, rather than create renewal costs and cost of interrupted service. 

Is YOUR SYSTEM protected with real ''Safety First" poles
"N A TION AL" Tubular Steel Poles? 

I 

/ 

I' 

"NATIONAL" Bul
leti n 14 will help you 
solve your pole prob
le m s by furnishing in
formation of valuable 
cha racter on "NA
T I O N A L" Tubular 
Steel Poles. Write for 
YOUR copy today. 

Kansas City New Orleans 
Salt Lake City St .. Louis 

New York 
St. Paul 

PACIFIC COAST REPRESENTATIVES :-U. S. Steel Products Company, 
San Francisco Los Angeles Portland Seattl e 

EXPORT REPRESENTATIVES:-U. S. Steel Products Company, New York Ci ty 
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the wooden pole snapped like 
matchstick-the steel simply 
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bent 

It happened in San Francisco, on April 29th. 

Goi~g down-hit~ ~t terrific speed, the c~r left the track at the curve-hit the steel ole-was thrown 
to one side, and, striking a wooden pole, 10 inches square at the b tt h d . P 
struck it ! u ' s eare tt off as though a shell had 

~ "NA:IONAL" T~bular Steel Pole-:---the pole that turned the flying car from its course was on! 
bent out of Ime 12 or 15 inches: and the m1ury was so slig-ht that ·t Y 

t was not necessary to change the 
wires on it. 

WHI CH pole was the more economical? 

NA TION A 
Tubular 

Steel Poles 
The "Safety First'' Poles 

are always ready fo r the st resses a nd strains o f foreseen a11d unfore
s~en conditions-for expected and unexpected ci rcumstances-for hur
ncane winds, drifting snow, runaway cars, motor trucks and the 
thousand and one factors that at anv moment may dete rmine whether 
or not your poles are going to protccf vo1tr lines fr~m tic-,~p or whether 
lbey are going down in ruin that redu~es them to scrap and kindling. 

/' "NATIONAL" Tubular Steel Poles are not only strong-e r- they are 
ighter than ordinary wooden or cast iron poles. 

They are made of soft, mild steel, whose ultimate st rength will not 
average less than 50,000 lbs. per sq. iuch, ela:-tic limit not less than 
;
0

•
000 1_bs. per sq. inch. T/zey u.'il/ bc11d, rather than break. They ca11 

e rtpaired, rather than replaced. Thev return mo11cJ1 011 their im,1est~ 

me1tt~ rather than create renewal costs ; nd cost of interrupted service. 

.. ~~iOUR SYSTE~l protected wi th real "Safety First" poles-
' IONA L" T ubula r Steel Poles? 

L'' 
I 

/ 
I 

"NATION,\L" Uul 
lelin 1-1 will help you 
soh·e your pole prob-

~~~~a~ro,:u~~ist~l~nt~; 
c:lmracter on "NA• 
TI O N A L" T ubular 
~teel Poles. W rite ror 
YOllR copy todtty. 

NATIONAL TUBE CO. (
General Sales Offices) 
FRICK BUILDING Pittsburgh, Pa. 

{ 
A tl anta 

DISTR ICT SALES OFFICES : O h ma a 

K..asa,s Cit 
Si.11 lake ~ity~ew Orlea~s New York 

St.. Louis St. Paul 

PACIFIC COAST REPRESENTATI VES :-U. S. Steel P roducts Company, 
San Francisco Los Angeles Portlan d Seatt le 

EX PORT REPRESENTATl VES:-U. S. Steel Products Company, New York City 
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Notable 
electrifi
cations of 
1915 where 
Victor In
sulators were 
selected be
cause they 
afforded ad -
e q u a t e and re
liable protection 
from high elec
trical pressure. 

ELECTRIC RAILWAY JOURNAL 

Norfolk & Wes~rn Ry. 
Electri fica tion-Main Line -.-...,,.,..,*.,. 

I 

\ 

[JANUARY 1, 1916 

"THE 
INSULA

TOR 
BOOK " 

t ells the 
story of in

sulator safety. 
Send for it . 

The Locke 
InsuJator Mfg. 

Co. 
Victor, N. Y. 

EI edr i f1cat1on Philadelphia-Paoli D1v15ion 

Specify ICTOR~ 
1916 o r 
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INDIANAPOLIS, IND. 

Money Savers for 1916 

The Drew 
Pole Sleeve 

Saves 

Each Drew Product Provides 
a Distinct Worth-While 

Economy 

and saves big on the 
maintenance of poles. 
At li ttle cost it makes 
a ne·w pole of one that 
has weakened at the 
ground line. But on 
a new pole there's 
practically no limit to 
the life. 

Ask us to furni sh 
proof of its big econ
omy. 

The Samson Sp!icer Saves 
by provi<ling a sp lice that offers no m?re 
resistance than air to the smooth runnmg 
trolley wheel. The smooth. snug under-run 
eliminates arcing and hammering, and that 
makes the splice last and last. 

The New Drew Double
Ear Overhead Switch 

Saves 
0 11 overhead maintenance in this way: 

The switch has a double ear or clevis 
on each side, with a cotter bolt for at
tachment to the supporting span. To re
new either switch or trolley wire the bolts 
are removed without cutting the wire and 
putting in a new "make-up." 

The runners extend nearly into the cen
ter of the pan and take the wear of the 
wheel, stop "dragging" and wear. 

The Drew tapered, renewable ap-~ 
proaches extend 6 in. each way from the 
frog, giving further protection in the 
wire and insuring smooth "take" and 
" leave.'' The cross-bar between runners 
prevents the trolley harp from fouling. 

Send for this book today 
- It is full of interesting data 

and will be your guide to 
1916 ECONOMIES 

ASK NOW 

The Drew Motor-
man's Mirror Saves I 

19 

on treasury drains via the claims 
channel. It reduces car step ac
cidents by g iving the motorman 
a view of the rear step or run
ning board. More than 300 
roads are saving money with 
Drew Mirrors. 

/ 
AND-'ft!NLJ,-~ N,;co ~,:: 

lHl 11A liA?OU:..,, lNDIANA u,_, A. !· 

--- - - I 
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For New or Old Track 

PREST-O-LITE 
Gas-Weld Rail Bonding 

(Oxy-Acetylene Process) 

T o any ruad ana lyzing the great savings of effi ciently bonded rails, the oxy
ace ty len e process has unique and unparalleled advantages. 

Th e cost per applied bond is low, and th e permanent electrical efficiency 
in sures an economy that cannot be too highly appreciated. The overhead to be 
charg ed again st bondin g operation s is very small, clue to the very low cost of 
gas-weld equipment. 

T he purchase of the necessary eqnipment 
costs much less than would be pa id for the 
lease or purchase of other bonding apparatus. 
Vv e snpply thoroughly high-grade oxy-acety
lene welding equipment fo r $60 ( Canada $75) 
-oxygen and acetylene on extremely liberal 
se rvice basis- prompt service everywhere. 
T his same portable welding outfit has enor
mous possibili ties for savings in shop and yard 
repairs as well. 

Only three men are necessa ry for a bonding 
crew. No pi lot necessary. On straight ahead 
track a crew can readily apply 120 bonds in a 
IO hour working day. 

A sea rching study of the roads having used 
thi s process shows that the oxy-acetylene gas
weld rai l bond is unsurpassed for permanency 
and lasting efficiency. Suitable types of bonds 
are easily obtained. The U. S. Bureau of 
Standards has officially reported that Prest-0-
Lite Process gas-welded rail bonds have unusu
ally high conductivity. 

Our extensive literature on the applications 
of the P rest-0-Lite Oxy-Acetylene Welding 
Process in the electric railway field will interest 
you. Send for it. 

The Prest-O-Lite Company, Inc. 
The World's Largest Makers of Dissolved Acetylene 

805 Speedway, Indianapolis Canadian Office and Factory 
53 Branches and Charging Plants Merritton,, Ontario 

Do Your Next Bonding by the Prest-O-Lite Process 
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The Thermit Insert Weld Gives You 
A Weld That Has Made Good 
100 Per Cent Mechanical Strength 
100 Per Cent Electrical Conductivity 
Simple Yet Speedy Application 
Less Traffic Interference with More Safety 
Lowest Actual Cost and Longest Life 
The Opportunity to Use the Best Alloy Rails 

We do not call the Thermit Insert Weld a Joint 
Because we obliterate the Joint 

Goldschmidt Thermit Co. 
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The Thermit Insert Weld 
• gives you 

Al Weld That Has Made Good 
The Thermit Insert Weld is not an experiment. 

Installations at Pittsburgh, San Antonio, Milwaukee, 
and other cities testify that it is a good weld made 
better, and for less money. 

The Thermit Insert Weld has the same basic 
features of simplicity, ease of transport and con
venience of application that made its forerunner so 
popular. 

Its improvement in design makes it the only full
section weld. 

While the base, web and lip of the adjoining rails 
are fused into one mass by the usual Thermit re
action-

The heads are butt-welded to an insert cut from 
a rolled section of like analysis. 

This butt-weld, due to the cooling of the welding 
collar, makes the insert integral with the rail. 

Its chief improvements in application are-
The use of head inserts of rolled steel of like 

analysis, making approximations to rail composition 
needless. 

The preheating of Thermit additions with waste 
gases to cut Thermit requirements, say, by one-third. 

The ramming of molds with a squeezing machine, 
the abolition of fire-clay for hand luting and the 
use of asbestos-molasses seals both to prevent run
outs and to give a smoother weld. 

The result of the foregoing improvements in weld 
design and application is 

A Better Weld at Lower Cost 

GOLDSCHMIDT THERMIT CO. 
WILLIAM C. CUNTZ, General Manager 

90 WEST STREET, NEW YORK 
329-333 Folsom St., San Francisco 103 Richmond St., W., Toronto, Ont. 

7300 So. Chicago Ave., Chicago 
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The Thermit Insert Weld 
• gives you 

100 Per Cent Mechanical Strength 
The paradox of the mechanical joint is the 

weakening of the part to be strengthened. 
Boring holes in rails for joint plates is like 

breaking a limb for the sake of applying a 
tourniquet. 

is impossible from an operating standpoint, 
to tighten the joint bolts which invariably 
loosen under vibration. 

Mechanical joints have other drawbacks
The heads of abutting rails cannot stay in 

the same plane even if ground before jointing. 
The joint plates cannot stay in alignment, 

because of variations in the profiles of abut
ting rails and because of the hammer blows 
set up by the car wheels. 

As the rails of street railways are buried, it 

The perfect mechanical joint would be one 
that transmitted the wave motion due to the 
wheels without the slightest change in direc
tion or amplitude. 

In other words, the change in section in
evitable to any plate or bridge joint lowers 
the elasticity or shock-absorbing qualities of 
the rail as a whole. 

Since it gives a truly continuous rail of uni
form section and equal strength 

The Thermit Insert Weld is 100 Per Cent 
Efficient Mechanically 

GOLDSCHMIDT THERMIT CO. 
WILLIAM C. CUNTZ, General Manager 

90 WEST STREET, NEW YORK 
329-333 Folsom St,, San Francisco 103 Richmond St., W., Toronto, Ont, 

7300 So, Chicairo Ave,, Chicago 



24 ELECTRIC RAILWAY JOURNAL [JANUARY 1, 1916 

The Thermit Insert Weld 
• gives you 

100 Per Cent Electrical Conductivity 
To conduct all of the return current to the power 

house is the function of a rail bond. 
Failure to do so means more than the loss of 

energy; it means electrolysis and interference with 
nearby low-voltage circuits. 

Therefore, the supplementing of the mechanical 
joint by an electrical joint-be it of solid copper, 
ribbon copper or strand copper. 

It is easy to furnish enough copper to equal the 
conductivity of the rail-

The rub is so to secure the bond that no insulating 
film of air or oxide will deflect the flow of the return 
current. 

Compressed and pin terminal bonds will work loose 

or the metal will become fatigued (brittle) under 
vibration. 

Soldered bonds call for the highest skill in applica
tion, yet are very liable to oxidization. 

Brazed bonds are subject to vibration, corrosion, 
electrolytic action and theft. 

Therefore, none of these bonds maintains its orig
inal efficiency indefinitely. 

On the other hand, the Thermit Insert Weld does do 
so because it is simply the continuation of the running 
rail without plugs, pins, solder, amalgam or outside 
conductors. 

The full section weld that makes it a perfect, non
shock mechanical joint also makes 

The Thermit Insert Weld 100 Per Cent 
Efficient Electrically 

GOLDSCHMIDT THERMIT CO. 
WILLIAM C. CUNTZ, General Manager 

90 WEST STREET, NEW YORK 
329-333 Folsom St., San Francisco 103 Richmond St., W., Toronto, Ont. 

7300 So. Chicago Ave., Chicago 
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The Thermit Insert Weld 
• gives you 

Simple Yet Speedy Application 

The Thermit Insert Weld not only combines the 
functions of the mechanical joint and the rail bond, 
but it surpasses them in ease and speed of application. 

You can do your Thermit welding at your conven
ience; not at another's! And at a speed which keeps 
pace with the other track work. 

It calls for no mess of saws, drills, reamers, hy
draulic presses, plates, bolts, washers, lock nuts, bonds 
and what not. 

The equipment of a mold-squeezer, molds, crucibles, 
fire clay, Thermit, etc., is much simpler and not of a 
character to tempt robbery. 

Furthermore, the Thermit Insert Weld is the only 

one whose success depends upon a chemical reaction 
which is always uniform. 

The success of this chemical reaction is assured 
in practice by the fact that we make up the Thermit 
in a package for each joint, and that the insert welded 
into the head of the rail is of the same character as 
the rail. 

Therefore, the workmen's duties are restricted to 
making the molds correctly, to preheating properly 
and to grinding off the weld. 

The chance of failure is a minimum because the 
weld depends upon 

A Predetermined Chemical Reaction 

GOLDSCHMIDT THERMIT CO. 
WILLIAM C. CUNTZ, General Manager 

90 WEST STREET, NEW YORK 
329-333 Folsom St., San Francisco 103 Richmond St., W., Toronto, Ont. 

7300 So. Chicago:Ave., Chicago 
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The Thermit Insert Weld 
• gives you 

Less Traffic Interference With More Safety 

The simple and portable character of the 
Thermit welding outfit, including the grinder, 
is a strong point of merit. 

Any of your old service cars will carry all 
the equipment, and it can be hauled even on 
its own wheels. 

It follows then that you can weld your rails 
to meet the convenience of the revenue-pro
ducing department, shifting quickly from 
place to place as traffic conditions require. 

Instead of tying up long stretches of track 
for days at a time. 

Thermit work also can be done in the open 
light of day when labor is cheaper and when 
the men do better work. 

Thermit welding demands no protective 
apparatus for the operators or the public. 

As Thermit welders use their eyes and ears 
in normal fashion at all times, their work 
does not suffer through impairment of sight 
or hearing. 

Evidently the Thermit Insert Weld also 
possesses the merit of 

Less Traf fie Interference With More Safety 

GOLDSCHMIDT THERMIT CO. 
WILLIAM c. CUNTZ, General Manager 

90 WEST STREET, NEW YORK 
329-333 Folsom St., San Francisco 103 Richmond St., W., Toronto, Ont. 

7300 So. Chicago:Ave., Chicago 



JANUARY 1, 1916] ELECTRIC RAILWAY JOURNAL 27 

The Thermit Insert Weld 
• gives you 

Lowest Actual Cost and Longest Life 
If inter - departmental accounting and overhead 

charges were put into practice on your system, the 
order of cost for different rail joints would show some 
startling changes. 

The true cost of a rail joint is not the labor and 
material charge paid by the way department; it is the 
cost paid by the company as a whole. 

How many engineers figure the item of current 
into their cost of electric welding as an item corre
sponding to the cost of the Thermit? 

How many include an insurance item to cover 
damage to property and injury to men? 

How many allow for the operating expense of the 
service cars used? 

How many realize that the unit cost of the Thermit 
Insert Weld is practically the same for a few joints 
as for many? 

How many remember that the life of the joint is 
the life of the rail and make an amortization charge 
accordingly? 

How many penalize themselves for injuring the 
service of the transportation department by the use 
of complicated and non-portable equipment? 

If such items are considered, it will be found that 
with due allowance for depreciation and maintenance, 
irrespective of its longer life, 

The Thermit Insert Weld Enjoys the 
Lowest Actual Cost 

GOLDSCHMIDT THERMIT CO. 
WILLIAM C. CUNTZ, General Manager 

90 WEST STREET, NEW YORK 
329-333 Fol•om St., San Francisco 103 Richmond St., W., Toronto, Ont. 

7300 So. Chicairo Ave., Chicairo 
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The Thermit Insert Weld 
• gives you 

The Opportunity to Use the Best Alloy Rails 
The ideal rail joint has been defined as one alloy or treated steels as it is on low-carbon 

that will live as long as the rail. open-hearth. 

Hence the rail should be selected first and One reason is that the heat applied in 
the joint afterward; not vice versa. Thermit welding is distributed over a wider 

area instead of being concentrated along cer
The fact that alloy steel rails may be harder tain lines or at certain spots. Thus the stresses 

to drill for plate joints and uncertain for elec- due to temperature changes do not break 
tric welding should not discourage their use. down the fiber of the rail. 

Actual installations have proved that the With any rail steel whatsoever, the Thermit 
Thermit Insert Weld is as successful on Insert Weld is more than a junction; it is 

A Continuation of the Rail Itself 

GOLDSCHMIDT THERMIT CO. 
WILLIAM C. CUNTZ, General Manager 

90 WEST STREET, NEW YORK 
329-333 Folsom St., San Francisco 103 Richmond St., W., Toronto, Ont. 

7300 So, Chicago Ave., Chicago 
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''The Line of Least Resistanu" 
welds its rails with 

Electric Weld Rail Bonds 
This type of bond gives the lowest permanent 
resistance to the return circuit because the 
union with the rail is an actual weld and can
not corrode. 

ELECTROLYSIS CLAIMS 
are an unheard of thing on a road that is 
bonded with Electric Weld bonds. The 
current stays in the rails because they form 

THE LINE OF LEAST RESISTANCE. 
Electric Weld bonds are made in shapes and 

capacities to meet all conditions. 
Write us about your return circuit problems. 

The Electric 
Railway 
Improvement 
Co. 
Cleveland 
Ohio 
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Support Your Costly Crossings on 
INTERNATIONAL ciJ!~~G FOUNDATIONS 

1J 

9V 
'/;}) , ,,,' 

It is hard to support heavy service 
straight track on wooden ties spaced as 
closely together as possible. 

It is still harder, if not impracticable, to 
use wooden t ies to support crossings which 
have twice the service of the straight track, 
and with the ties actually spaced to poorer 

advantage than on straight track! The re
sult is constant trouble and expense trying 
to keep your crossings to line and grade. 

Discard this practice and support your 
crossings on International Steel Foim da
tions. 

½ 
'' 1, •l/lftflt, 1 11/ 'II I 11••/ff' 

The International Steel T ie Company 
General Sales Office and Works: Cleveland, Ohio 

REPRESENTATIVES 
Parrott & Company. W estern Eng'g Sales Co.. R, J, Cooper Co.. J, E, Lewis & Co, , 
San. Francisco, Cal. Seattle, Wash. Salt Lake City, Utah, Dallas, T exas. 

Los Angeles, Ca l. Portland. Ore. 

Maurice Joy, 
Philadelphia, 

Q) 

D 
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ARMCO IRON 
Resists Rust 

,_,.., 
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Econotnic Operation Detnands 

ARft\CO AMERICAN 
INGOT IRON CULVERTS 

They maintain indefinitely a clear waterway under all characters of 
embankments, resisting corrosion in all soils and under all exposures 
because every impurity has been reduced to a minimum in the making of 
their material. 
The record of ''Armco" Iron is so conyincing that if you have not secured 
the data we publish, send for it today. It may mean important savings 
for you. 

Write the Nearest Manufacturer for Particulars and Prices on Armco Iron 
Corrugated Culverts, Siphons, Flumes, Plates, Sheets, Roofing and Formed Products. 

Arkansa.i, Littl<' Ro<"k Ii:nnsas, Topeka Nehraska, Liu<'oln Oregon, Portland 
Dixie Culvert & Metal Co, The Road Supply & l\Ietal Co. Lee-Arnett Co. Coast Culvert & Flume Co. 

31 

California, Los Angeles li:entneky, Louisville Nehraska, ,vahoo Peunsvlvania, ,varren 
California Corrugated Culvert Co. KPnttwky Culvert l\!f;:, Co. Nebraska Culvert & l\lfg. Co. Peunsy lvania llleta\ Culvert Co. 

California, West Derkeley Loui,.iana, New Orleans NeYatla, Reno Sonth Dakotn, Sioux Falls 
California Corrugated Culvert Co. Dixie Culvert & Metal Co, 1'evada l\Ietal l\lfg. Co. Sioux Falls l\letal Culvert Co. 

Colorado, Den~·er lHarylan,l, Havre de Graee Nen· Hau,p,.hire, Nashua Tennessee, N:u1hville 
H. Hardesty l\Ifg. Co, ~pencer , J, N. North-East l\Ietal Culvert Co. Tennessee llletal Culvert Co. 

Delan·ar<', Clayton lUa,.sa<"hosetts, Paln1er N<"'\V Jersey, Fletu in gton Texas, Dallas 
I>daware llletal Culvert Co, New England llletal Culvert Co. Pennsylvan ia lll etal Culvert Co. Wyatt llleta l Works 

Ft1~~t~~1;!~te:Me~;;1&~ lUh~1:!gJ~~e•r i~i~!~ !;ilu~~ert Co Ni•w York, Anhnrn T~;:e~~rnE~ref;:s~fg Co. 
Georgia, Atlanta lUi<"higan, Lan,.ing · Pennsylvania ~!eta! Culvert Co. 'l'exas, Houston · 

flixie Culvnt & M,-tal Co. l\Iicbigan Bridge & Pipe Co, No:r:th Caroh~a, Gr<"ensboro Lone Star Culvert Co. 
Illinois, Bloomington JUinnel'lota, Minneapolis Dixie Culvert & lll etnl Co. Utnh, ,voo,ls Cross 

Illinois Corrugated Metal Co. Lyle Corrugat,,,1 Culvert Co. North Dnkota, ,vahpeton Utah Corrugnted Culvert&ll'lumeCo. 
I ndiana, Crawfordsville Minnesota, Lyle Northwestern Sheet & Iron WorkBYir;z;inin, Uoanoke 

W. Q. O'Neall Co. Lyle Corrugated Culvert Co. Obio, Middletown Yirginia ~!eta! Culvert Co. 
Ion,a, Des Molnf"t'I Mi .. ,..onri , lHoherl y The Ohio CorrugatPd Culvert Co. Washington, S1,okane 

lowa Pure Iron Culvert Co. Corrugated Cu lvert Co, American Rolling l\Iill Co. Spokane Cor. Culvert & Tank Co. 
(on,a , I ndep enclen<"e MnT1tana, M it11sonla Oklnhon,a, Shan·nee Wis<'Onl'lln, F,an Claire 

Independence Culvert Co. Montana Culvert Co. Dixie Culvert & Metal Co. Bark River Bridge & Culvert Co. 
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Moving Pictures of Progress 
(1) The BOLTED FISH-PLATE served 
as joint and bond when electric traction 
came in the late 80's. Track was shaky 
and electrolysis troublesome. 
(2) The RIVETED JOINT, poured with 
zinc, was a more costly rail fastening
but it gave good bond and made rigid 
track. 
(3) It took four men to solder on these 
copper rail bonds, but they gave good 
service. 
(4) The cast-welding cupola was a cum
bersome affair, so some roads built a port
able rig like that shown. 
(5) Early electric welding outfits required 
three cars to hold the equipment and they 
blocked traffic effectively. 
(6) Here is the whole outfit with which 
MODERN Electric Railways WELD and 
BOND their joints, as well as keep their 
track and equipment in repair. 
( 7) This shows the welding operation. 
(8) Here is the finished " Indianapolis" 
joint-Stronger than the adjoining rail 
and with rno per cent bonding efficiency. 

1912-
1913 
1914 
1915 

Comparative Sales of Indianapolis Electrically 
Welded Joints. 

Cost 
Installed 
6" to 9" 

Tee 
$3.00 

to 
$4.00 

Cost 
Installed 
6" to 9" 
Girder 
$4.00 

to 
$5.00 

"Simplex" Joint for High Tee Rail 
Conductivity Test of This Joint Showed 138 Against 

100 on Unbroken Rail 

Test of Bureau oi Standards, Washington, D. C. 

"Apex" Joint; Supporting Head on Gage Side for Guard 
and Girder Rail 

Deflection Test of This Joint Showed-Under Max
imum Wheel Load (Entirely Suspended)-Deflection 

.018"; Permanent Set .ooo" 

Test of Robert W. Hunt & Co., Chicago, Ill . 

Indianapolis Switch & Frog Co. 
New York Chicago Kansas City Seattle Los 

IIDIUIDlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllDIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIUIDIIII 
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Featuring the 
"IND IAN APO LIS" 

Electric Welder 
and 

Welded Joints 

T HE welder that makes these joints, 
builds up cupped rails, repairs 
broken-down special work, re- (7) 

stores old road and shop equipment to f 
service. ,· 

t-,-;,, .. ..,~ ... ~ READ WHERE AND HOW. Get our 
free trial proposition. YOU DO NOT 
PAY FOR THE INDIANAPOLIS 
WELDER UNTIL IT PAYS FOR 

I -~ 
ITSELF. I - The "Indianapolis" Joint 

I 
I 
I 
I 

Write us for this offer today. I 
(a) I 

I 

2-E-·SS," It 1_:_:! ~ 
Springfield, 0 hio 
Angeles San Francisco I 

" IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

H lgh In Efficiency, Low in Cost 

Pa.ssGd VY, thQ 
N&ti.on&l Boord of 
ECONOMY . 

and 
75 Leading Electric Railways 

33 
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(1) (2) (3) 

Moving Pictures of Progress 
(1) The BOLTED FISH-PLATE served 
as joint and bond when electric traction 
came in the late 80's. Track was shaky 
and electrolysis troublesome. 
(2) The RIVETED JOINT, poured with 
zinc, was a more costly rail fastening
but it gave good bond and made rigid 
track. 
(3) It took four men to solder on these 
copper rail bonds, but they gave good 
service. 
(4) The cast-welding cupola was a cum
bersome affair, so some roads built a port
able rig like that shown. 
(5) Early electric welding outfits required 
three cars to hold the equipment and they 
blocked traffic effectively. 
(6) Here is the whole outfit with which 
MODERN Electric Railways WELD and 
BOND their joints, as well as keep their 
track and equipment in repair. 
(7) This shows the welding operation. 
(8) Here is the finished "Indianapolis" 
joint--;Stronger than the ~djoining rail 
and wtth 100 per cent bonding efficiency. 

1912 -
1913-
1914 
1915 

Compa rative Sal~iJed.Ij~'!~!_Polis Electrically 

Cost 
Installed 
6" to 9" 

Tee 
$3.00 

to 
$4.00 

Cost 
Installed 
6" to 9" 
Girder 
$4.00 

to 
$5.00 

"Simplex" J oint for High Tee Rail 
Conductivity T est of This Joint Showed 138 Against 

100 on Unbroken Rail 

Test of Bureau oi Standards, Washington, D. C. 

"Apex11 Joint ; Supporting Head on Gage Side for Gua.cd 

and Girde r Rail 
Deflection Test of This J oint Showed-Under M~
imum \:Vheel Load (Entirely Suspended)-Deflectton 

,018"; Permanent Set .ooo'' 

Test of Robert W. Hunt & Co., Chicago, 111. 

Indianapolis Switch & Frog Co, 
New York Chicago Kansas City Seattle Los 
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Featuring the 
,iINDIANAPOLIS" 
Electric W elder 

and 

Welded Joints 

THE_welder that makes these joints, 
bmlds up cupped rai ls, repairs 
broken-down special work, re

stores old road and shop equipment to 
service. 

(S) 

READ W H E RE AND HOW. Get our 
free trial proposition. YOU DO NOT 
PAY FO R THE INDIANAPOLIS 
WELDER UNTIL IT PAYS FOR 
ITSELF. 

•i--------...J 

Write us for this offer today. 

lpringfield, Ohio 
-lngeJes . San Francisco 

I 
I 

(a) I 
I 
I 
p. 

Hi g h fn E ffic iency. Low In Co at 

Pe.ssQd b.Y. thQ 
Na.Hon&! Board of 
ECONOMY 

and 
75 Leading Electric Railways 

33 

I 

" 
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"There's Where I Save"-

said the Roadmaster 
''I've cut out t ie-rods altogether. T hese COMBI NA
TION RAIL BRACES hold t he t rack to gage and 
th ey stop t he was te due to rusted thread s." 

The Combination Rail Brace and Tie-Plate 
takes t he place of tie-rod, rail brace and tie-plate. 

Ra il s are not weakened by d rillin g-there is no 
obstruction to paving between the ra il s. 

Open hearth st eel ¾" or 7 / 16" thick for g irder or 
"T" rai ls. 

You will be interested in the Cost Data-Write for 
it t oday. 

Steel Car Forge Cotnpany 
Pittsburgh New York Chicago 

Works : Ellwood City, Pa., and Hammond, Ind. 
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Fully 60% of the -RECIPRO past year's CATING TR purchases of the 

were made b ACK GRINDER 
. Y roads wh· 
mstalled ich had one on trial 

Has your • 
machine? road ye t taken ste A t no ps to make t . 
man . expense to ri al of th. . 
wo kner m which th_you, _you can h is universal 

r cor. is a n d . ave de -'h I ugat ions- ::, n er will hand m? r! strated th 
tcnde ow un skilled 1 b le Joint s weld c perfect nee- a or can d . ' s, special 

-and how h o the work . 
Sim 1 t c derail' without 

made p y let us kno ' ~ng principle r . supcrin-. w t at you w· h c nrnnatcs traffi . is such a d c tie-ups 
c e1non strat· . c wn to be 

Rail-way T 
= , 30th a rack-work C 
,.,,11llllllllllllllhlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll:l:ll:~1n u t s ts., Philadelphia O. 

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll llllllllllllllllll~ 
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Galena Service 
will set a standard 

for Lubrication 
on your road, wherever oils are 
used. 

We are ready to send experts to 
work wi th your men. 

-in the power house. 

-the repair and car shops. 

-or out on the track-

-to instruct them in the .theory 
and practise of lubrication. 

-and the use of Galena oils . 

-on a basis of abs o 1 u t e 1 y 
GUARANTEED SA VI N GS. 

A Galena Contract promptly fur
nished-it puts our proposition 
clearly before you. 

Galer,a-Sigrlal Oil Co. 
Y Frar1.kl in~ Pa. Y 
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34-000 K.W. ~T 3-15' P.~~ 
56855 K~V. AT4-ISP.l't. 

~fe ef Increase a+ 3.SSP.M.IOOOKW.per minuf-e 

NO ADDITlONAl BOlLErtlS , 
CALLED UPON 

-~· -~ ~~~ ~------ ---~-~~-~- ~ 
~~~~~~~~~~~-~ fflWffl 
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~~~~~~ ~ :: ~·-ir~ ~mm 55 
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es 

0 

,s 

10 

5 

? .s e A!~ ,, 1E , ii; ~ -►-~ .s 7 6 9 ,o ? & ~-~ 11 ,e , e .:, 4- ~A ? e 9 ,o 
0 

Write for the whole story
ask for Special Bulletin "C." 

How the Edison 
Illuminating Company 
of Boston handle their Peak Loads with 
MURPHY FURNACES 
UP TO 200 PER CENT. of boiler rating the furnaces operate 
with natural draft. Above that with forced drafts. 
This Murphy Furnace Installation combines the high net 
efficiency and low cost of actuation only possible under natural 
draft conditions with the flexibility obtainable with forced 
draft. 

M0!fr~Y I~?ci:.1 W?i~~~ 
-

5,11111111111111111111111111111111111111111111111111111111111111111111111 '.llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllffiffi 
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Electrical 

Station Discon

necting 

Switches. 

Pole Top Dis

connecting 

Switches. 

Cable End 

Bells 

Bus Bar Sup

ports. 

Clamp Insula

tor Supports. 

Cast Copper 

Fittings. 

Insulator Pins. 

Outdoor Sub

Stations and 

Switching 

Equipment. 

Protective 

Equipment. 

High Tension 

Fuses. 
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Engineers Equipment Co. 
711-715 Meridian Street 

Chicago 

F 

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

r "" ! -1 I ~1 

USE "Three E" Products 

They Stand for 

EFFICIENCY 
CONOMY 
NDURANCE 

DISTRICT REPRESENTATIVES 

~· 

AKRON, 0., Flatiron Bldg .........•......... V. W. Sbear & Co, 
BOSTON, MASS., 84 State St .....•.•..•••...•... James C. Barr 
DENVER, COLO., Gas & E lectric Bldg .•........ More Electric Co. 
INDIANAPOLIS, IND., 318 Amer. Cent. Life Bldg .... R. M. Cass 
PHILADELPHIA, PA., 312 Denckla Bldg ...... Lewis & Rotb Co. ''~J 
LOS ANGELES, CAL., 217 W. 4tb St. •..........•• R. B. Clapp ,, 
RICHMOND, VA., 301-2 American National Bank Bldg., .••• 

. . . . . . . . . . . . . . . . . , .. , ...... Tbe Hawkins-Hamilton Co .. Inc. 

CAXADA •. • • • • • • • • · • • • • · · No.rrbern Electric Company 
LIMITED 

Line Insulators. 

Wall and Floor 

Bushings. 

Malleable Pipe 

Fittings. 

Malleable 

Switchboard 

Fittings. 

Cable Racks 

a nd Steps. 

Floor Air 

Box es. 

Copper 

G round Caps. 

Insulating 

Tapes. 

Insulating Com-

p ound. 

And Miscella-

neous P ower 

P lan t 

A ppliances. 

,, 
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On the job at Portland, Ore. 

"D & W" PRODUCTS 
for 

Wire Wound or Ribbon Wound Fields 
The Portland Railway, Light & Power Company, Portland, 

Ore., has always kept in close touch with the best railway 
motor practice. 

That's one reason why it uses Deltabeston wire for rewinding 
the wire-wound field coils of its No. 58 motors . 

If you have similar motors in service you can prolong their 
efficient usefulness by using 

Deltabeston Magnet Wire 
In the case of motors with ribbon-wound fields, rewind the 

fields and insu late the terminals with 

Delta Tape and Delta Sheeting 
T he reliability and output of your motor depend upon their 

ability to resist heat. 
D & W Products resist heat best. 
Let us confer on the settlement of your motor troubles. 

D & W FUSE CO. 
Providence, R. I. 

New York Representative: A. HALL BERRY, 97 Warren St., New York 

39 

Agents- Pettingell-Andrews Company Western Electric Company Central Electric Com pany 
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Speed Up the Repair Shop 
Use Columbia Specialties. They are time and labor savers 

built with an intimate knowledge of repair shop needs. 
As an example, here is the 

COLUMBIA 
Adjustable Armature Buggy 

It will take any size of armature. The bracket bearings 
are babbitted to prevent injury to the armature shaft jour
nals. Merely loosening two thumb screws allows the bracket 
to be easily moved to any desired position. 

Send for the Bulletin. 

A Good Combination: 

Columbia Armature Buggy and 
Columbia Pinion Puller 

Armature Buggy and Pinion 
P uller. Saves both armature 

and pinion. 

WE MAKE 
Axle and Armature Straighteners, Bearings for 
Armatures and Axles, Armature Stands, Arma
ture Buggies, Car Hoists, Car Replacers, Brake 
Appliances, Handles, Forgings for Rigging, etc., 
Babbitting Moulds, Lathe Chucks, Banding and 
Heading Machines, Coil Winding Machines for 
Field and A rmature Coils, Coils for Armatures 
and Fields, Coil Taping Machines for Armature 
Leads, Car Trimmings, Car Signs (Day and 
Night), Commutators, Controller-Handles, Door 
Locks, Gear Cases ( All Steel and M.I.), Pit 
Jacks, Grid Resistances, Signal or Target 
Switches, Pinion Pullers, Trolley Poles (Steel), 
Trolley W heels, Tension. Stands, N . W. Cartridge 
Fuses, T rack, Special Work. 

Columbia Machine Works 
& Malleable Iron Co. 

Atlantic Ave. and Chestnut St., Brooklyn, N. Y. 
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One of the Three Skee-Ball Batteries 
in Riverview Park, Chicago 

The owner wrote us under date of November 1st, 1915 

"Our operation of the thirty-nine alleys purchased from you has 
proven the increasing popularity of this new game. The novelty and 
skill necessary, we believe, will cause this improved game of bowling 
to supersede the old play. 

You have our order for one hundred and fifty additional alleys and 
we trust you will rush deliveries as fast as is possible. The great ma
jority of our localities have been selected and we desire that you give 
our order your best attention." 

No Amusement Park is Complete without Skee-Ball 
Place orders now for Spring delivery 

Write for Illustrated Catalogue 

THE J. D. ESTE COMPANY, 1534 Sansom St., Philadelphia. 

41 
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Journal Bearing Lining Metal 
THE SPECIFICATION THE TEST 

of a Prominent Railway 
"Journal bearing lining metal shall 
conform to the following specifica
tion: Babbitt _metal-tin (New 
Straits) not less than 91.5 per cent; 
antimony ( Cookson's) not less than 
5.7 per cent nor more than 6.3 
per cent; copper (best refined elec
trolytic) not less than r .8 per cent 
nor more than 2.2 per cent. Impuri
ties exceeding one-half of r per cent 
of the whole will not be al lowed." 

"Upon receipt of each shipment, 
samples will be taken by the RAJ L
W A Y'S INSPECTOR for analysis 
by sawing through the ingot cross
wise from the top to the bottom of 
at least three ingots, selected at 
random. The three samples will be 
MIXED AND ANALYZED." 

THE CONCLUSION-Why you should do it toof 
The company that drew this specification for babbitt metal 

knew just what it wanted. Better still, it knew just how to get 
what it wanted. To draw up a specification is but half the battle. 
You must also analyze the product offered to be certain that it 
answers your requirements and that you are getting exactly what 
you pay for. Our chemists and physicists are prepared not only 
to analyze your babbitt purchases, but also to aid you in selecting 
formulas which will economically meet your requirements. 

~lllllllllllllllllllllllllllllllllnl/lllllllllllllllllllllllllllllllllllllllllllllllllllll llllllllllllllllllllllllllllllllllllllllllllllllllllllll llllllllllllllllllllllllllllllllllllllllllllllllll/llllllllllllUIIIUlllllll/1111111/lllllllllllllllllllllllllllllllllllllllllllllllllllllUIIIUI/UIUUlllllllllllllllltnll~ 

I i 
I Arthur D. Little, Inc. I 
§ § 
§ @ An o,ganfaaHon pcepmd '° handle all wo,k whkh calls fo, 1he a,vUWion @ i§ 
§1 § of chemist ry to electric railway engineering-such as fuel, lubncant and § 
§ water analyses for t he power department, wire and insulation analyses for § 
§ the distribution department, timber preservative and protective paint analyses g 
§ 1 Co for the way department, bearing and trolley wheel metal, lubricant, paint, § 
;=_====- n';;,0 "::-• varnish and other analyses for the car equipment department. :-" i 

Correspondence regarding our service is invited . 

.,___-'E: 93 Broad Street Boston, Mass. 
iummmmw11um11111111111111111111111111111111111u111uum11111111w11111111111111111111111111111111111111111111111111111111111 111111111111111111u1111111111111111111111111n111111111111111 1111111111111111u1111111111111m11mmmnn11 nm11111111111111111111111111111111111u11 mrn111111111111111111111111nm111111111111 
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In 

T HERE are many good things in this world that we don't 
know about, simply because we have not interested our
selves in them. Sometimes these things concern us rather 

intimately. 
In the Electric Railway Industry there is an interesting market

ing idea that is of primary importance to you because its aim is to 
serve you with materials that are vital to your business. 

This marketing idea is progressing on the basis of sound 
merchandise, nation-wide distribution and no risk selling. Its 
name is Johns-Manville Service. When you have occasion to buy 
electrical products remember what J-M stands for and profit by it. 

making '"'"Noark"" Fuses ·we 

with safety" we court 
do not 

and the result is evidenced in the build of the Fuse. 
If the same care were exercised in the selection of fuses 

as in sprinkler systems and fire-proofing, perhaps these 
latter would be of less importance. 

43 

flirt 

"A fuse is a fuse" is not the securest kind 
of an argument, especially when statistics 
show its fallacy. 

This does not mean that every "N oark" 
Fuse manufactured is absolutely perfect, but 
it does argue that before it gets out of the 
factory it must be. 

polished brass or attractive cartons take the 
place of quality. We have built up an enor
mous trade in "N oark" Fuses-because they 
make good in actual performance. 

We never were willing to let sales talk, 

It's always easy to convince your customer 
of "N oark" superiority, and after the first 
sale this fuse sells itself. Can't we send you 
that first lot? 

Subway Boxes usually known as '"'" Special Work"~ 

H. 

are '"'"Standard Apparatus "" with us. 

J 1. I _rJ:~-- ~.} ,,~ '"'ff < { 

If you have found it necessary to design, develop and 
engineer your own underground distribution and junction 
boxes, you will be interested in examining the "N oark" 
Subway Box Line. 

First of all, they are designed so as to meet the mo.st 
exacting demands for current carrying parts, for careful 
assembly and ruggedness. 

These parts have been so standardized that any type 
of box in any quantity can be delivered promptly. 

Let us quote you on this year's extensions or replace
ments. 

W . J O H NlS - M A N V I L L E C 0. 
Akron Boston Columbus Duluth Kansas City Minneapolis Philadelphia St. Paul Toledo 

Washington 
Wilkes-Barre 
Youngstown 

Albany Buffalo Dallas Galveston Los Angeles Newark P ittsburgh Salt Lake City 
Atlanta Chicago Dayton Houghton Louisville New Orleans Portland San Francisco 
Baltimore Cincinnati Denver Houston Memphis New York Rochester Seattle 
Birmingham Cleveland Detroit Indianapolis Milwaukee Omaha St. Louis Syracuse 

a 
THE CANADIAN H. W. JOHNS-MANVILLE CO., LTD., Toronto, Winnipeg, Montreal, Vancouver 

For Great Britain and Continent of Europe: TURNERS & MANVILLE, LTD., Hopetoun House, 5 Lloyds Ave., London, E. C. 583~ 

a 
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Cast Steel Railway Gears 

T he General Electric Company is a pioneer manufac
turer of cast steel railway gears. Having made the first 
electric railway motor in the United States, it is but nat
ural that this company should g ive early attention to the 
question of gears for this class of work. 

Neither money nor effort has been spared to produce 
gears of. unqualified excellence, w ith the result that the 
cast steel gears put out by the General Electric Company 
today are the superior of any cast gear on the market. 

Despite the modern tendency toward the specially 
treated G-E Grade M gear, there are still many railways 
that, on account of lower first cost, prefer to purchase the 
cast steel variety. It is to such roads that the General 
Electric Company offers its cast steel gearing. Do not 
buy gears until you have investigated G-E quality. 

Ask for Bulletin No. A-4199. 

General Electric Company 
Atlanta, Ga. 
Baltimore, Md. 
Birmingham, A la. 
Boston, Mass. 
Buffalo N. Y. 
Butte , l\font. 
Charlestont.W. Va. 
Char lotte, r~. C. 
Chattanooga, Tenn. 
Chicago, Ill. 
Cincinnati , Ohio 

Cleveland, Ohio General Office: Schenectady , N . Y. New Haven, Conn. 
Columbus, Ohio N ew Orl eans, L a. 
Dayton,Ohio ADDRESS NEAREST O FFICE NewYork,N.Y. Denver, Colo. ;..,_______________ Niagara Falls, N. Y. 
Des Moines, Iowa Omaha, Neb. 
Duluth, Minn. Philadelphia, Pa. 
E lmira, N. Y. J acksonville, Fla. • L ouisv ill e, Ky. P ittsburg, Pa. 
Erie, Pa. J oplin, M o. Memphis, T enn, Portland, Ore. 
Fort Vvayne, Ind, Kansas City, Mo. Milwaukee, " 'is. Providence, R. I. 
H art ford, Conn. K noxvi lle, Tenn. Min neapolis, Minn. Richmond, Va. 
Indianapolis, Ind. Los Angeles, Cal. N ashville, T eno. Rochester, N. Y. 

For Michigan Business refer to General Electric Company of Michigan, Detroit. 

St. Louis, Mo. 
Salt Lake City, Utah 
San Francisco, Cal. 
Schenectady, N. Y. 
Seattle, Wash. 
Spokane, Wash. 
Springfield, Mass. 
Syracuse, N. Y. 
Toledo, Ohio 
Washington, D. C. 
Youngstown, Ohio 

F or Texas, Okbhoma and Arizona business r efer t o Southwest General Elec t ric Com pan y (form erly Hobson Electric Co.), Dallas, El Paso, 
Houston and Oklahoma City. F or Canadian business refer to Canadian General Electric Company, Ltd., Toronto, Ont. 

5268 
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The above hieroglyphics might represent what the driver said 
when the starter at the Nile carhouse gave him a bad order car for 
that heavy run to the Pyramids. Evidently, his "rolling stock" con
sisting of logs thrust across sledge runners didn't need much in the 
way of brakes. 

Times have changed since then. In these days of speed with 
safety, the brake equipment is just as important as 'the motive equip
ment, even if it does cost a lot less money! 

The Improved Peacock Brake is not only the best but the simplest 
and most powerful of hand brakes. 

Instead of a train of cumbersome, sluggish levers attempting to 
concentrate power at the brake shoe, the Peacock is geared at the 
proper ratio and dispenses with one full turn of the handle as well as 
hundreds of p:::rnnds of effort. 

Through the entire operation, the shoe pressure, governed by 
Peacock brakes is brought to the motorman's hand in so direct and 
frictionless a manner that he at all times has air-brake efficiency in 
the control of his car-the same sense of safety, the same sure feel
ing of full command of the situation. 

Be sure you are well posted on this hand brake question. Be cock 
sure. Be Pea-cock sure. 

Get the record of Peacock tests. 

The Eccentric 
Drum 

National Brake Co 
Buffalo, N. Y. 

47 



48 ELECTRIC RAILWAY JOURNAL [JANUARY 1, 1916 

Electric Railway Lighting and 
Power Company Bonds 

ENTIRE ISSUES PURCHA SED 

N. W. HALSEY & CO. 
New Yo rk Boston Ph iladelphia Chi cago San Francisco 

THE ARNOLD COMPANY 
ENGINEERS- CONSTRUCTORS 

ELECTRICAL- CIVIL-MECHANICAL 
IOS SOUTH LA SALLE STREET 

CHICAGO 

ALBERT S. RICHEY 
ELECTRIC RAILWAY ENGINEER 

WORCESTER POLYTECHNIC INSTITUTE 

WORCESTER, MASSACHUSETTS 

Speciali1t in the Application of Engineering Methods to the 
Solution of Transportation Problems 

NEW YORK, 
Trinity Bldg, 

CHICAGO, 
Continenta l & Com
mer cia l Bank Bldg. 

TAC0.'.\1:A, 
W ashington 

Purch ase, Finance, Construct and Operate Electric Light, 
Gas, S t ree t Railway and W ater Power Properties. 

Examination and r eports. Utility s~ ~urities Bought and Sold. 

D. C. & WM. B. JACKSON 
ENCINEERS 

BOSTON C HI CAGO 
HARRIS TRUST BLDG. 248 BOYLSTON ST, 

Plans, Specifications, Supervision of Construction 
General Superintendence and M an ag ement 

Examinations and Reports 
Financial Investigations and Rate Adjustments 

WOODMANSEE & DAVIDSON, Inc. 

ENGINEERS 
MILWAUKEE 
Wells Bldg, 

CHICAGO 
782 Continental & Commer

cial Nat'I Bank Bldg. 

NEILER, RICH & CO., iNc Engineers 
Manhattan Buildin~. CHICAGO, ILL. 

Reports, Appraisals and Valuations, Railway and Lighting Properties 

Scofield Engineering Co. Consulting Engineers 
PHILADELPHl4, PA. 

POWER STATIO NS GAS W ORKS 
HY DRAU LIC DEvELOPMENTS ELECTRIC R AILWAYS 

W. E. l'UOOHE & CO. 
Engineers 

Repor , Supervision, Designs, Electric Railway, Lighting and 

'705 Unio n B nn,
0 'n~1ti0f~~~esPittshorgh, Pn. 

THE JGWHITE COMPANIES 
ENGINEERS £ CONTRACTORS 

FINANCIERS .) OPERA TORS 
43 EXCHANGE PLACE NEW YORK 

CHICAGO LONDON SAN FRANCISCO 

A 
STONI: & WEBSTER EN<ilNl:ERIN(i CORPORATION 

CONSTRUCTING EN<ilNEERS 

NtWVORK BOSTON CHICAGO 

ANTHONY J. BEMIS 
CONSULTING ENGINEER 

Reports, Valuations and Estimates, Efficiency Investigations 

Construction and Operation Railway 
and Lighting Properties 

New York Life Bid~. Chica~o, Ill. 

SANDERSON &. PORTER 
ENGINEERS AND CONTRACTORS 

REPORTS• DE.SIGNS• CONSTRUCTION •MANAGEMENT 

HYDRO-ELECTRIC DEVELOPMENTS 

RAILWAY, LIGHTANli POWER PROPERTIES 

jfor~, :JBacon i ll'a~is. 
zen91neers. 

115 BROADWAY 
New Orleans NEWYORK San Franciaco 

Robert W. H unt Jno. J. Cone Jas. C. Hallsted D. W. McNaugher 

ROB ERT W. HUNT & CO., Engineers 
BUREAU OF INSPECTION TESTS & CONSUL.TATION 

Inspection and Test of all Electrical Equipment 
J\."'EW YORK, 90 West Rt. ST. LOUIS, Syndicate Trust Bldg. 

C!-1 ICAGO, 2200 Insurance Exchange. 
PITTSBURGH, Monongahela Bk. Bldg. 

ELECTRICAL TESTING LABORATORIES, INC. 
Electrlcal, Photometrlcal and 

Mechanlcal Testing, 
80th Street and East End Ave., New York, N, Y. 

ROOSEVELT & THOMPSON 
71 Broadway ENGINEERS New York 

h e port, Investigate, Appraise, M2.nage Electric Railway, 
Light and Power Properties. 

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

SARGENT ®. LUNDY. Engineers 
1412 EcJisoTl Bldg., 72 W. Adams St., Chicago, Ill. 
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Eleven Years 
of Reliable Service 

have established the enviable reputation 
for efficiency and economy of 

DOSSERT 
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, SOLDERLESS CONNECTORS 
It will be our pleasure as well as our duty 
to maintain during the new year, as in past 
years, the splendid record that Dossert sol
derless connectors have achieved. 

What They Have Accomplished: 
Dossert solderless connectors made unnecessary the skill required 
to make a good soldered joint. 

Dossert solderless connectors eliminated the troubles that follow the 
crystallization or the overheating of solder at such joints. 

Dossert solderless connectors made a wire or a cable once joined 
stay joined. 

Dossert solderless connectors are made in every diameter and type 
called for in electric railway work in power station, substation , car 
and shop wiring. 

At your service always! 

DOSSERT & COMP ANY 
H. B . LOGAN, President 242 West 41st Street, New York 
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WELDING 

There is more Davis-Bour
nonville Apparatus in general 
use for oxy-acetylene welding 
and cutting than of any other. 

It has been in general, prac
tical use for welding and cut
ting longer than any other in 
this country. 

Electric Railways are saving 
large sums annually by the use 
of "D-B" apparatus for re
claiming broken equipment, re
pairing track work, etc. 

The largest locomotive and 
car-building shops are using it 
for welding and cutting on con
struction and repair work. 

It is being used by meta] 
workers for a greater variety 
of operations in manufacturing 
metal goods. 

The Medal of Honor (high er 
award than th e Gold Medal) , 
the Highest Airnrd for O.ry
Acetylene A ppa ra tu s at the 
Panama-Pacific Ex/'os itio 11 , was 
awarded Da1•i.< A ppnrat11s. 

CUTTING 

The largest foundries and 
steel mills in the country are 
using it for reclaiming defective 
castings, welding, steel cutting. 

The largest ship-building and 
dry docks and all United States 
Navy Yards are using it for 
steel cutting and repairs. 

The largest range boiler and 
steel tank manufacturers are 
welding their product with it. 

The largest steel furniture, 
door, sash and frame makers 
employ it in manufacturing. 

The largest automobile metal
body builders are using it ex
tensively for welding. 

The largest scrap yards are 
using it for cutting and 
wrecking. 

Hundreds of small repair 
shops and garages are daily 
making profitable use of small 
outfits. 

Concerns that have made oxy-acetylene welding and cutting the big success 
that it is, installed "D-B" apparatus because they gave efficiency of the appa
ratus and the value to be obtained from it first consideration in selecting 
equipment-because it provides the widest range of equipment made for 
obtaining the full value of the oxy-acetylene process-because the long prac
tical experience of the "D-B" Company in its own welding shops and develop
ment and demonstration departments made it possible for the company to be of 
practical service to its customers. 

These are reasons that will have weight with the prospective purchaser of 
welding and cutting equipment, whether his requirements are small or great. 

Full information, catalogs, bulletins and co-operative service in determining 
the customer's application of the process will be given on request. 

Da vis-Bournonville Company 
NEW YORK CHICAGO 

Address General Offices and Demonstration Plant: Jersey City, N. ]. 

Sales Offices : New York, Chicago, Detroit, Cleveland, Pittsburgh, Philadelphia 
General Dealers in New England, Southern and Western States 
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etc.,etc. '' 
Summ.arizes the Profitable Uses for 

OXWEI .DING EQUIPMENT 
In E1ectri.c Railwag Shops 

Welding a Pin in Motor Bearing Cap for W. H. 121 Motor with Oxwelding Equipment. 
Anderson Shops of Union Traction Company of Indiana 

Gaoling a Letter From the llnio:n Traction Comptm!f of In 

"Other uses to whioh we put this apparatus are building 
keyways on armature shafts, welding truck frames. buildin 
up motor lugs, axle bearings, armature boxings, welding ! 
water jackets on gasolene engines of Roadway Departme 
motor speeders, welding of small tings for var s shop 
machinery and car equipmP-nt, etc.-

51 

A thousand words couldn't tell the sto ry m::>re com
pletely., "--etc., etc.," is the only expression that 
suggests the unlimited range of profitable uses for 
Oxwelding Equipment-right in your own shops. 

addition the portable apparatus can be taken out on the 
line for track bonding, building up worn rails and switch 
points , etc. , etc. 

In repair work and maintenance of steel cars the 
equipment will pay for itself over and over , and in 

Let us send you our series of bulletins (No. 800). 
· They' ll acquaint you with possibilities you have never 

realized. vV rite today. 

Oxweld Acetylene Co., 37th and Jasper Place, Chicago, Ill. 
Newark, N. J. Largest Makers of Welding and Cutting Equipment 

and Supplies in the World Los Angeles, Cal. 
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Witl1 the Semi-Annual Indexes 

THAT article you noticed th ree months ago may 

solve to-morrow's problem. The volume index will 

put your finge rs on the article i tse.lf. This year's 

copies may meet next year'·s necessity. You can't remem

ber every fact you read, but you can have it for use 

just the same. 

The useful facts which you find week by week in 

Electric Railway Journal will always be available for use 

if you have your copies bound. 

If you cannot secure satisfactory prices from a local 

binder, let us know and we shall be glad to send you the 

name of a reliable binder in N ew 

York City. 

copies to us. 

Do not send your 

In sending your 

copies to be bound, we suggest 

that you see that the volume 1s 

complete before shipping. 

Electric Railway Journal 
239 W. 39th St., New York 

M ember Audit Bureau of Circulations 

~IIIIIIIIIIIIIIIIIIIIIUllllll,IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIOIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

CGiiw® Y @lillrr 

IB3iim(ciliimi (Q)rr(cil®rr 

1r@(cil~y 

and your technical 
library will be made 
more valuable at once. 
Reading your copies is 
good. Reading them 
and keeping them is 
better. Reading them 
and k e e p i n g them 
bound is best. 

!ff1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
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Complete Machinery Equipment 

Car-Wheel Lathe 
The machine that will remove the flat spots, true up the wheels 
and return the cars to service in the shortest possible time. 
It is turning 12 to 
18 pairs every day 

in several of the NILES largest street rail-
way shops. Pro
vided with conven
ient calipering de
vice, "Sure - Grip" 

drivers and patent- Bement-Pond ed tool clamps op-
erated by a single 
screw. 

Car-Wheel Borer 
Table is fitted with 3-jaw, self centering 
universal chuck operated by one motion of 
a cam lever, which g ives sufficient move
ment for firmly gripping the wheel. T his 
chuck has proved most satisfactory, as it is 
quick operating and positive in action. Quick 
acting power crane is attached to machine 
for handling wheels to and from table. 

48" 300 t o n wheel press 

For 

Electric Railway 
Repair Shops 

F ull line of high grade machines for 
the special requirements of such shops 
as well as all types of standard ma
chine tools, steam hammers and elec
tric traveling cranes. 

1.:.;-4; 

42" car wheel borer 

Car-Wheel Presses 

48" 300 and 400 ton presses are built 
with cast steel cyl inders and resistance 
posts to enable them to withstand 
great pressures. Hence wheels can be 
kept very tight on axles and yet re
moved and forced on again quickly. 
Our presses are built throughout with 
the same care and precision used in 
making our high grade machine tools. 

We also build axle lathes, standard 
boring mills, planers. shapers, lathes, 
mi lling machines, drills, etc. 

Be sure to keep in your file-A complete set of catalogs and circula rs. Drop a line to us no·w. 

Niles-Bement-Pond Co. 111 Broadway, New York City 
25 Victoria St. , London, S. W. 

SA I,T<:S OFFICES AND AGENCIES-Bos ton: 93-95 Oliver St . Philn,1 .. lphia.: 405 N. 21st St. Pittlilhnrgh: Frirk Bldg. Cl .. velnn,I, 0.: 
The NilPR Tool Works Co., Rockefell er Bldg. Ha miilon, O.: 'l'bP Niles 'l'ool Works Co. Ci nci n nn ti: 3:rn W. 4th St. Del roit: Kerr Machinery 
Bldg. Chlcngo: Washington & Jefl'<•rRon S IR. St. l,oui,q 5Hl North Tbir<I St. llirvninghnm. Aln.: 201!:i Firs t Ave. S nn Frnnchu-o: 16 to 
18 Fremont St. For Co lorado, Ulnh, Wyomln~ and Nc,v l\lt•xit"o: IIenrlrie & Boltboff Mfg. & Supply Co., Denver. For Scuttle: Hallidie 
Machinery Co. For Canada : The John Bertram & Sons Co., Ltcl., Dundas, Montrea l, Winnipeg, Vancouver. 
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Will reduce fuel 
costs 15 per cent 

Typical \Vasher for W ashing and Coo lin g 
i\i r for :::it cam Turhine Gen era tors. 

ii/(izf PRODUCTS 
't 

For 1:½ per cent 
TRADE MARI< 

QCGISTERED 

of the, output of 
the prime mover 

..... __ 

Our apparatus can be installed at small cost 
to better the operating economy of existing 
Powe r Plants. 

For but .r.¼ per cent of the output of the 
prime mover, the following results are possible: 

Lowering the t emperature of the cooling 
wate r from-

103 deg. Fahr. to 83 deg. Fahr. the v.acuum 
increases from 26 in. to 27 in. and the fuel 
decreases 5 per cent. 

93 deg. Fahr. to 80 deg. Fal1r. the vacuum 
increases from 27 in. to 28 in. and the fuel 
decreases another 6 per cent. 

88 deg. Fal1r. to 68 deg. Fahr. the vacuum 
increases from 28 in. to 28½ in . and the fuel 
decreases another 4 per cent. 

Savings up to I 5 per cent, combined with 
negligible water loss. are worth consideration. 

Take up 
with us the 
matter of 

high vacuum and low 
fuel. It will be one 
of the best business 
moves you ever made 
-to get off a short 
note to us now, re
questing data. 

Southern Power Company's Station, Greenville, S. C. 

SPRAY ENGINEERING COMPANY 
Engineers for 

Spray Cooling Ponds, Irrigation Systems, 
A Ir Conditioning, Auatirg Resuvoirs, 
Odor Condensers, Gas Washing, Installa
tions. 

9.3 FEDERAL STREET 

BOSTON, MASS. 

Manufacturers of 
Air Washers for Stfam Turbine Generators, 
~prayNozzhsand~pray Pond Fquipments, 
Paint /praying Apparatus for Bodi , s, 
Trucks and Fendns. Humidifhrs, Asphalt 
Nozzl~s, Gas Washers, Park Sprinklers, 
Auating Nozzles. 
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Will 
; 

tB · DWF 

The Inimitable Bearing 

make motor=driven machines 
give . better service 

at less cost for operation, lub
rication and maintenance. 
Whether used in machine or 
motor the result will be equally 
satisfactory--years · of service 
have proved it. 

Hess-Bright's Conrad Patents are 
Thoroughly Adjudicated. 

THE HESS=BRIGHT MFG. CO. 
Front St. & Erie Ave., Phila., Pa. 
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Your Own 

ELECTRIC RAILWAY . 
. JOURNAL 

§ § 
5 § 
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The advantages of being a personal subscriber 
for the Journal are these: 

You receive your own copy of the paper each week. 

You have it to read when you want it and as long as you want it. 

You can keep your own file of the paper for reference. 

If you are not a regular subscriber, you probably see the Journal 
from time to time. 

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

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

For less than six cents a week 
you can be a personal subscriber-you can get all the news of the 
field while it is still fresh and valuable-you can have copies when 
you want them. 

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

Better send 
your order 
today before 
it is forgotten. 
Use this .... 
order form. 

I ---------------------1 
.... ...................... 191s I 

1

1 

ELECTRIC RAILWAY JOUR N AL, 239 W. 39th St., New York. 

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

I NAME .... ····· .. ··· ··········· ····· . . .. ............ ................. ..... ... .. ·I 
I POST OFFICE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 
I STREET ADDRESS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 
I POSITION .... . ......... ............................... STATE........... .......... I 

COMPANY ............................................. ......... ';L:' ''. ' •.•• ·t.·:....... I ~~~~§-----------------~~~ 
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"Fires Often Occur 
on the Road" 

~,.en_e_ ~JA- ,-2@► 
Fire Extinguisher 

In a paper read before the C. E. R. A., Mr. F. R. Daniels 
had this to say in part : 

''Extinguishers on cars are of vita l importance, as fires 
often occur on the road. 

"It would be better if two extin g ui sh ers were carried 
instead of on e." 

Pyrene F ire Ext ing ui shers are standard car equipment on 
a number of roads which g ive carefu l thought to the safety 
of cars in se rvice. 

The Pyrene E lectrical booklet was written fo r such roads. 
Write u s fo r your copy. 

PYRENE MANUFACTURING COMPANY 
52 VANDERBILT AVE., NEW YORK 

Branches in all larl1,e cities 

57 
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You H~ve Modernized 
your Equiptnent whenever re~ults 

would warrant such action. You have 
scrapped old inefficient motors, in
stalled Mazda lamps, reduced car 
weights, and made manyotherchanges, 
which resulted in lower power and 
maintenance charges. 

But Haven't y OU Neglected 
a most important phase of efficient 
m anagement, the development of 
which means 

The Modernizing of Your 
Men by teaching the advantages, possibili

ties and limitations of the equipment 
which 'they control? 

There's a Way to accomplish this 

vvith a minimum of effort on your part!/ 
and we' ll be well repaid if we'v~1 

helped you. 

Let Us Show You how to educate 
your men with Economy Lectures and 
Econo my Bulletins. Then let us tell 
you about our meters, our follow up 
system, and of the many more-than
satisfied users. 

Sangamo Electric Company 
Springfield, Illinois 
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Another Electric Railway Company Specifies 

FABRIKOID for Car Curtains 
Th'e above phot ograph shows the int erior of on e of the thirt een new all

steel cars recently pu t into service by the Bing hamton (N. Y.) Ra il way 
Company. 

Weatherproof-Stainproof-Non-Shrinking-Durable 
Winter snows or summer rain and s un have little e ffect on them. I mper

vious to moisture-they may be clean ed w ith soap and wa ter. 

Use FABRIKOID 
on Car Seats 

It does not crack, peel or split. Rich 
in appearance-low in cost and mainte
nance-gwes long and satisfactory 
service. 

Write now for samples and prices. 

DU PONT FABRIKOID COMPANY 
Du Pont Building, Wilmington, Del. 

Railroad Dept. Representatives: 

WENDELL & MacDUFFIE COMPANY 
63 BRODWAY, NEW YORK 
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Ohmer 

Fare 
Registers 

Ohmer Fare Registers are made to meet every conceivable con
dition of electric railway operation. W hether you collect but one 
or two different denominat ions of fares, or w h eth er you collect an 
almost infinite variety, you will find a particular type of O hmer 
Register to meet your needs. 

The Ohmer System of discipline, which is based upon t he use 
of the Ohmer Register, has become a standard among progressive 
electric railway managers. Write us for full particula r s about it . 
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Ohmer's 
Transfer 
Machine 

KEDZ IE 21 ~ ST NE IO 25 AM O 2 0 5 2 SEP II I 5 

\ 

ISSUED BY CONI!UCTOR N~ 27 
Th is space may be ll tilized for displaying any 
information or limitations that may be desired 

<'l printed on the transfer. 

Q H M £R FA A £ fl E G I ST Efl C O . OAvi.
0
s~:.HJO 

Transfer as issued (Reduced) 

Ohmer's Tran sfer Machine has been la tely introduced to the 
electric railway indust ry. It puts transfer issuing and transfer 
accounting on a business- like · basis, and cuts out transfer abuses. 
Time limitation s a r e accurately and easily m ainta ined, because the 
time is printed mechanically when the t ransfer is issued. All the 
data appears in plain bold type and the tran sfer can be immediately 
traced to the issuing conductor and to the issuing ma chine. 

The operation of Ohmer's Transfer Machine means speed, 
economy and efficiency in transfer issuing and account ing. 

Ohmer Fare Register Company, Dayton, Ohio, U.S. A. 
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What International Fare Collection 
Service Has Achieved 

at Boston 

In the improvement of fare collection, in the accelera
tion of traffic and in the reduction of accounting cost. 

Through the use of motor-driven coin registers. 
On a system comprising surface lines, subway lines and 

elevated lines. 
On which cars are operated doubie-end, center-entrance, 

singly or in trains. 
This record will convince you that International Fare 

Collection Service stands for more than the sale of a 
catalog product. It stands for 

The Intelligent Study and Solution of Fare 
Collection and Traffic Problems 

61 



62 ELECTRIC RAILWAY JOURNAL [JANUARY 1, 1916 

What the Motor-Driven Coin Register 

Is Doing 

On Prepayment Surf ace Lines 

It accelerates passenger movement because the conductor can 

continue to make change and issue transfers without stopping to 
turn a crank or pull a cash register cord. 

It registers each fare automatically upon tilting the inspection 

table and makes the money available for change immediately 

thereafter. 

It registers only full fares and traps any pennies or mutilated 

coins substituted to secure a fraudulent count. 

It permits the collection of each fare to be checked by the eye 
and at the only satisfactory time-just when the passenger is 

leaving the box. 

It prevents the dishonest conductor from postponing the regis

t ration of fares to suit his manipulations. 

It protects the honest conductor against the discrepancies which 

arise when the money deposited in a counting fare box is rung up 
separately afterward. 

The International motor-driven coin register insures the speedy 

collection, simultaneous registration ,. and indisputable accounting 

of fares tendered on prepayment cars in city service. 

The International Register Company 
15 So. Throop St., Chicago, III. 
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What the Motor-Driven Coin Register 

Is Doing 

63 

To Eliminate Tickets at Stations 

Our station type motor-driven coin registers on the Boston 
Elevated Railway prove that ticket selling at stations means need
less delay and expense. 

Ninety per cent of the passengers go directly to the fare boxes 
instead of stopping for change! -

That's why one machine at Park Street actually has passed 8000 
people in one hour! 

Every fare is dropped into a locked box subject only to the 
attendant's inspection while it is on a coin drum that can be 
stopped when a suspicious coin appears. 

Out of $340,000 in fares registered in November, 1915, by these 
igtation boxes, less than $11 was in non-current coin, or slugs! 

Collusion between ticket choppers and ticket sellers is no longer 
possible, and the substitution of transfers for full fare is also 
eliminated. 

Each change-maker simply must turn in as much money as she 
,receives on beginning work. . 

Aside from the saving in the printing, handling, auditing and 
destruction of tickets, two change-makers are found ample where 
formerly six ticket sellers were necessary. 

The abolition of tickets makes a direct road for the passenger, 
from station to train; and a direct :r;oad for his fare, from the pas
senger to the treasurer. 

The International Register Company 
15 So. Throop St., Chicago, Ill. 
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What the Motor-Driven Coin Register 

Is Doing 

On Prepayment Surf ace Lines 

It accelerates passenger movement because the conductor can 
continue to make change and issue transfers without stopping to 

turn a crank or pull a cash register cord. 

It registers each fare automatically upon tilting the inspection 

table and makes the money available for change immediately 

thereafter. 

It registers only full fares and traps any pennies or mutilated 

coins substituted to secure a fraudulent count. 

It permits the collection of each fare to be checked by the eye 
and at the only satisfactory time-just when the passenger is 

leaving the box. 

It prevents the dishonest conductor from postponing the regis,. 

tration of fares to suit his manipulations. 

It protects the honest conductor against the discrepancies which 
arise when the money deposited in a counting fare box is rung up 

separately afterward. 

The International motor-driven coin register insures the speedy 
collection, simultaneous registration, and indisputable accounting 
of fares tendered on prepayment cars in city service. 

The International Register Company 
15 So. Throop St., Chicago, lll. 
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What the Motor-Driven Coin Register 

Is Doing 

63 

To Eliminate Tickets at Stations 

Our station type motor-driven coin registers on the Boston 
Elevated Railway prove that ticket selling at stations means need
less delay and expense. 

Ninety per cent of the passengers go directly to the fare boxes 
instead of stopping for change ! 

That's why one machine at Park Street actually has passed 8000 
people in one hour! 

Every fare is dropped into a locked box subject only to the 
attendant's inspection while it is on a coin drum that can be 
stopped when a suspicious coin appears. 

Out of $340,000 in fares registered in November, 1915, by these 
'station boxes, less than $11 was in non-current coin, or slugs! 

Collusion between ticket choppers and ticket sellers is no longer 
possible, and the substitution of transfers for full fare is also 
eliminated. 

Each change-maker simply must turn in as much money as she 
,receives on beginning work. 

Aside from the saving in the printing, handling, auditing and 
destruction of tickets, two change-makers are found ample where 
formerly six ticket sellers were necessary. 

The abolition of tickets makes a direct road for the passenger, 
from station to train; and a direct road for his fare, from the pas
isenger to the treasurer. 

The International Register Company 
15 So. Throop St., Chicago, Ill. 
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What the Motor-Driven Coin Register 

Is Doing 

At a One-Person Turnstile Station 

For service at light-traffic stations with but one attendant, we 

have built a motor-operated coin register into the booth in com

bination with a turnstile. 

The first station of this type is now in service at Park Street 

north on the subway system of the Boston Elevated Railway, where 

4500 fares are collected on a business day. 

As at other Boston stations, no tickets are sold. The cashier 

never handles a fare, yet has perfect inspection of every coin ten

dered. 

The passenger drops his fare into a hopper, but cannot pass until 

the change-maker releases the turnstile arm. 

Every fare is registered twice--on the turnstile itself and on the 

International register connected to the motor-driven coin register. 

There is no opportunity for the cashier to make an erroneous 

return. 

There is no opportunity for the passenger to avoid paying fare. 

The International Register Company 
15 South Throop St., Chicago, Ill. 
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llarding-Electric 
Railway Engineering 

By CHARLES F. HARDING, S.B., E.E., Head of the School of E lectrical 
Engineering, Professor of Electrical E ngineering, Purdue University. 
Second edition. 41 6 pages, 6 x 9, illustrated. $3.00 ( 12/6) net, postpaid. 

This second edition represents a complete revision of a ll the old material 
and the addition of much new matter relating to actual operating con
ditions. 

The book covers the principles of team operation, power generation 
and distribution , equipment a nd types of systems. It is a thorou gh 
but concise study of engineering and eco nomic problems encountered in 
modern railway tract ion. The treatment makes it of special value to ~.11 
who are· in a ny way interested in elect ric railways, w h eth er in the business 
or engineering ends, and tp those who a re planning any development work. 

Contents 
PART !.-Principles of Train Operation.- I-Iistory of Electric Trac

tion. Traffic Studies (Predetermined) . Traffic Studies (Existing). 
Train Schedules. Motor Charact eristics. Speed Time Curves ( Compo
nents) . Speed Time Curves (Theo ry). D istance, Current and Power 
Time Curves (Theory). Speed, Distance, Current and Power Curves 
(Concrete Examples) . Speed Time Curves (Straight Line). PART II. 
--Power Generation and Distribution.-Locomotive Train Haulage. 
Sub-Station and Power Station Load Curves. Distribution System. Sub
Station Location and Design. T ransmission System. Power Station 
Location and Design. Bonds and Bonding. Electrolysis. PART III.
Equipment.-Signal and Dispatching Systems. Track Layout and Con
struction. Cars. Motors. Control Systems. Brakes. Car House Design. 
Electric Locomotives. PART IV.-Types of Systems.-Alternating 
Current vs. Direct Current Traction. E lectric Traction on Trunk Lines. 

Richey-Electric Railway Handbook Buck- The Electric Railway 
By A LBERT S. RrcHEY, E.E., Consulting Engineer, Professor of 
E lect ric Railway Engineering, vVorcester Polytechnic Insti
tute. 832 pages, fl exible leather, pocket size, over 6oo ill11stra
tio11s, $4.00 ( r7s) 11et, postpaid. 

T he standar d work to-day for electric rai lway men. It con
tain s a collection of practical data, formulas an d tables clas
sified and indexed for qu ick reference. 

It covers Roadbed and Track, Buildings, Train Movement, 
Railway Motors, Controlling Apparatus, Current Collecting 
Devices, Trucks, Braking, Rolling Stock, Transmission and 
D ist ribution Signals and Communication. 

Sent For Free Examination 

We will send these books or any book published by the l\IcGRAvV
J-IILL BOOK COMPANY, Inc., to any subscriber to the Electric Railway 
Journal or any member of the American Institute of Electrical Engineers 
or American Electric Railway Association for ten days' free examination. 

If you are not a subscriber to Electric Railway Journal or a member 
of the American Institute of Electrical Engineers or American Electric 
Railway Association, a reference will give you the same privilege. 

No books sent on approval outside of the United States or to book
sellers or agents. 

McGraw-Hill Book Co., Inc. 
239 West 39th Street, New York 
LONDON BERLIN 

Publishers of Books for Electric Railway Journal 

By A. i\foRRIS Burn:, M. E., Assistant Professor of Railway 
Electrical Engineering, University of Illinois. 390 pages, 6 x 9, 
193 illustratiolls, $3.00 ( 12/6) net postpaid. 

It covers thoroughly the underlying principles of electric rai l
way design and operation. 

A lthough in tended primarily for the use in college classes, 
it contains much matter of interest to the practicing engineer. 
It should be especially useful to younger men in the industry 
and to companies who carry on educational w ork. · 

u a1 ,m m MiM: fi, IQlrm 
I McGraw-Hill Book Co., Inc. I 
I 239 West 39th Street, New York, N. Y. J 

I 
You may send me on 10 days' approval: J 

. , , . Hardin~·- E l eetrie Uaih,·ay Engineering, 
$:~.00 net 

I .... Riehey-Eleetric Uuiln·ay Hantlbook, $-1,00 net I 
. ... Buek-'l'he Electrie Jl.niln·ay, $3.00 net 

I I agree to pay for tbe books or return tbem postpaid witbln 10 I 
days of receipt. 

- - I am a regular subscriber to tbe Electric Railway Journal. I - - I am a member of A. I. E. E. or A. E. R. A. I 

· I ; ::~:re:s)s) ' : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : J 

I ........................................................... I 
I Ill.'fercnce ......................................... , ... , , El-1 

I ( Not required of subscribers to the Electric Railway Journal o~ 
members of A. I. E. E. or A. E. H. A.) 

- - -- -- -- --- ---- -- -- -- --
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How are 
Your Car Seats? 

Do they combine strength with lightness and pro
mote the ease and comfort of passengers by utilizing 
every in ch of space advantageously? 

Now is the time to plan for better seating faci lities 
on your cars. 

"Walkover" Seats in Marshall, Tex., One Man Car 

WALKOVER 

are roomy and comfortable. 
They save space without 
crowding the traveling public. 
They are clean and sanitary. 
The solid brass handles on 
backs make "strap-hanging" 
unnecessary and also facilitate 
reversing seats for return trip. 
Their pressed steel construe
don gives greater strength and 
iurability. 

PRESSED 
STEEL 

Latest Lightweight Transverse Stationary Seat. 

SEATS 

Save 
15 to 25 lb. 

Per Seat 
T his lighter weight saves 

considerable drain on current 
at "traffic peaks." H and K 
seats are designed for all types 
of electric cars. 

Subway Car with H & K Correct Posture Seats 

Write for Further Particulars 

and let our engineers co-operate with 
yours in devising ways for improving 
the seating capacity of your cars. 

Hale & Kilburn Co. 
New York Philadelphia Chicago 

San Francisco Washington 
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Detroit Discards 
A Horse Car Relic 

, The Germ-Laden, Unsan
itary Leather Hand Strap 

THE DETROIT 
UNITED RAILWAY 

ordered 
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7400 No. IA Rico Sanitary Straps 

No. 1 .\ 

Write for this 

in December, 1915, to start the ·New Year 
with more evidence of its 

"Public-Be-Pleased Policy.''. 

11 l \ 1..o;,, 
No. 2 No. 3 No. 4 

These Class A Cities are Now Using 

RICO SANITARY STRAPS 
New York 
P hi lad el phia 
Chicago 
San Francisco 
Kansas City 

Buffalo 
Washington 
San Diego 
Atlanta 
London, England. 

One-half of the city cars in the 
United States are alreadv 
equipped with Rico Sanitary 
Straps. 
Let 1916 see the annihilation of 
the microbe - laden horse - car 
,straps. 

No. 5 

Railway ltnprovelllent Co. 
Rico Sanitary Strap Department 

Executive Offices, 61 Broadway, New York 
Chicago Los Angeles London 

67 
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SAMSON SPOT 
TROLLEY 

CORD 
There is no better time to 

cut cord costs than now
the beginning of a period 
which will be compar ed 
with the previous year for 
results. 

The smooth hard braid of 
Samson Spot Trolley cord 
saves loss due to abrasion. 

Its water-proofness pre
vents swelling in the catch
ers. 

In other words it enables 
you to save on cord costs
to make a better record. 

The Colored Spots are 
our Trade Mark. used only 
with this extra quality. 

Samson Solid Braided 
Bell and Register Cord 
g ives equally good results 
on bell and register servie:e. 

Send for samples and 
prices. 

Samson 
Cordage Works 

Boston, Mass. 
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What More Could You 
Want In a Trolley Catcher? 

Positive Action- You get this in the Keystone because of the manner in which 
the centrifugal pawls engage with the fixed stops on the rear casing of the device. 
And because they are unfailing in their operation. 

Sensitiveness- It catches the pole in an upward movement of from three to five 
inches above the wire. 

No Rebounding- In the Keystone the centrifugal pawl slides over the flat sur
face of the fixed stop when catching a flying pole . And the rebound has to 
be entirely out of the ordinary to make it let go. Keystone Catchers will not 
allow rebounding. 

Strength and Simplicity- Note the ruggedness of every part of the Keystone 
Catcher. Witness the fact that it has fewer parts than any other catcher 
on the market; that not a screw is used in its entire construction; that no 
cushioning springs are used. · All these are features of the strong, s1mp:e , 
durable and "fool-proof" Trolley Catcher- the Keystone. 

Testimonials- ls stronger proof necessary than that they are used by such proper
ties as American Railways Co., Philadelphia Rapid Transit Co. , Washington 
Railway & Electric Co., International Railway Co., Buffalo, Dallas Consol. 
Elec. St. Ry. Co. , and many more? 

Guarantee- Keystone Trolley Catchers are sold on a 60-day trial basis, and 
every one guaranteed for a period of two years. Let us send you a sample 
machine. Put it in service and see fo r yourself how " It Watches the T rolley 
Pole, and Protects Your Overhead. " Tell us to do this now. 

ELECTRIC SERVICE SUPPLIES Co. 
Manufacturer of Railway Ma terial and Electrical S up p lies 

PHILADELPHIA NEW YORK CHICA GO 
17 th and Cambria Sta. 50 Church St. 417 So. Dearborn St. 
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Car Ventilating Statistics Show 
-that fr esh air h eats quickly. 
- tha t vitia ted a ir cools rapid ly. 

Boil down this subj ect of adequat e car 
ven til a tion t o it s simplest for m and you 
a rrive a t the conclusion : 

"Globe" V entilators 
T hey provide for 

fr esh air a nd expel 
foul a ir in just t he 
rig h t a moun ts to con
serve the heat of your 
cars in a ll t emp era
tures, whether run
ning or standing. 

P ut on '· G 1 o b e " 
Ventilators and vou 
can fo rget about t his 
subj ect of car ven t ila
tion. 

T hey will not pe
nalize you for upkeep 
and will work with 

1 t 1 

Globe Ventilator Co. 
TROY, N. Y. 

equa l efficiency in any 
position or in any pa r t 
of t he car wh ere an ex
haust is required . 

Hu n d r eds of 
"Globe' ' user s know 
this. 

The " Globe" is t he 
"Univer sa l Vent ila t
or"-it is as efficient 
on la rge double truck 
interurban cars, as on 
small sing le-truck city 
ca rs-Note the illus
trations to prove this! 

Glohe F l a t Toi, Ven tilators Are Used on the 
Senttle, R e nto n & Southern Ry. to L essen the Height. 
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Trolley-w-heel 
bushing trou hies 
elin1inated at one 
shot-by 

''Bound Brook'' 
TRADE MARK REG. U. S. Patent Office 

Trolley Wheel Bushings 

Oil-less 
and 

Trouble-less 

I 

# 

~ 

I -

)//11~1 /' / 
,/ 

Bushing troubles vanish 
like the tents of the Arabs, 
when "Bound Brook" Bush
ings are installed. 

An output of over two 
million bushings a year proves 
the merits of our product. 

"Bound Brook" Bushings 
are standard equipment almost 
everywhere. 

All genuine graphited "Oil
less bearings" have always 
been made at Bound Brook, 
N. J., by the 

Graphite Lubricating Co. 
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Let your 1916 
car equipment. 

include 

[JANUARY 1, 1916 

Providence Fenders 
and 

H-B Life Guards 

The best form of 
preparedness 

Standard the world over 

The Consolidated Car Fender Co ., Providence, R. I. 
Ma11 11 fact 11rers of The Providence Fender and H-B Life Guard 

Wendell & MacDuffie Co., 61 Broadway, New York 
General Sales A gents 

' f' 

I 
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Urban or Interurban? 
DURADUCT 

(Reg. U. S. Pat. Off.) 

This water -proof, flame-proof, one-wall woven conduit is worth your considera
tion for both urban and interurban ca rs. T he fo llowing is a tabulation of the 
conduit layout on such cars, both operated on the same property. 

The city ca r ca rries two 40 hp. General E lect ric motors with K-36-J control. 
It has conduit only fo r the main motor circuits betv,·een the controllers and motors 
except that the ¾ -in . size is used for the trolley wire from the corner of the ca r 
to the controller. 

The interurban car has four 125 hp. \Vestinghouse motors aiiJ mul tiple unit 
control. The motor wiring is carried in I ¼ -in. , I- in . and ¾ -in. conduit ; resistor 
leads in ¾ -in. ; control circuits in I¼- in ., I- in. , ¾ -in. and ¼ -in. ; a ir compresso1 
circuit in ¼ -in. and ¾ -in. ; signal circuit, ¾ -in.; main trolley circuit . I ¼ -in.; 
light circuits, _½ -in. and ¾ -in. Parallels of actual an d possible weights fo llow: 

Size Wt. per ft . 
1¼ m . 2 .2 4 lb. 
l 111 . 1.67 lb. 
¼ m . 1.12 lb. 
½ in. . 85 lb. 
¼ in . . 56 lb. 

INTERURBAN CAR 
Length 

126 ft. 
I I f t. 
99 ft. 
70 ft . 

IOO ft. 

Total Weight 
282.2 lb. 

18.3 lb. 
I 10.8 lb. 
59-5 It,. 
73-9 lb . 

544-7 lb. 

Duraduct 
35-3 lb. 

2. 1 lb. 
12.9 lb. 

5-9 lb . 
5.8 lb . 

62.0 lb. 

Xick 
Coil .. __ Li_ghfnin,!, 

------------------------------------... ·.. Ar res er 

, ,, 
*Cond//i f 

Size 
1¼ m . 
¾ in . 
½ in . 

J //ncfior, 
(Dox 

Wt. per ft. 
2.68 lb. 
1.12 lb. 
. 85 lb. 

CITY CAR 
Length 

78 ft. 
14 ft. 
2 8 f t. 

Wt. of metal 
209.0 lb. 

15.6 lb. 
28.8 lb. 

Duraduct 
21.8 lb. 

1.8 lb . 
1.9 lb. 

253.4 lb. 25.5 lb. 
Duraduct would save 227.9 lb. on th e c ity ca r and 482.7 lb. on th e interurban car. 

H ave you studied th e poss ibilities of Duraduct in your case ? 

Samples upon Request 

TUBULAR WOVEN FABRIC CO. 
MANUFACTURERS 

PAWTUCKET, R. I. 
A. HALL BERRY, General Sales Agent 

97 Warren St ., New York 9 So. Clinton St., Chica~o 
Dis tributors for Canada: N O RTHER N ELECTRI_C COM P ANY, L td. 
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Generous, Substantial 
Support 

is what we enjoy at t he hands of the progressive manufacturers of 
car or maintenance equipment, for whom we are exclusive Eastern 
agents. 

The high standard of their products is a good, solid foundation 
for the uniform satisfaction of our customers. 

We solicit correspondence relative to t he products of any of 
these firms and will be pleased to answer questions relative thereto. 
Literature on request . 

THE CINCINNATI CAR COMPANY 
Cincinnati, Ohio 

City and Suburban Cars, Wood and All-Steel 

THE COLUMBIA MACHINE WORKS & MALLEABLE IRON CO. 
Brooklyn, New York 

Railway Supplies and Shop Machinery 

THE CATSKILL FOUNDRY & MACHINE WORKS 
Catskill, New York 

High Grade Gears and Pinions 

THE KEYES PRODUCTS COMPANY THE ALBANY CAR WHEEL COMPANY 
New York, N. Y. Albany, New York 

Nevasplit Car Headlining and Panels Chilled Tired, Cast Iron Car Wheels 

THE E. P. SEYMOUR COMPANY C. I. EARLL 
Waltham, Mass. New York, N. Y. 

Portable Rail Grinders Trolley Catchers and Retrievers 

THE SMITH-WARD BRAKE COMPANY, INC. 
New York, N. Y. 

S. W. B. Slack Adjuster s 
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On Rotaries 
-as on motors-the Uniformity and 
Efficiency of the Le Carbone carbon 
brush provides true ~conomy. 

The Illinois Traction Company had trouble 
for three years with the rotary shown above. 
Le Carbone brushes corrected the trouble. 
The condition of the commutator now tells 
the story. 

W.J. Jeandron 
173 Fulton St., New York 

l'itt shurgh Offi ce : 636 Wabash Bldg,, 
\\', I' . P oy nton, Engineer. 

Chi cago Offi ce : 1657 ivl onadnock Irlu ck, 
F . \\' , L yo n, En g111 eer, 
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Mileage Cost 
vs. 

Price Cost 
T he lowest ultimate cos t per mile is the only correct 

basis for bearing specifications. That's why your 
orders should always read-

More-Jones 
"Tiger" Bronze 

Axle and Armature Bearings 
"Tiger" Bronze is the product of our long experi

ence in the combination and treatment of alloys plus 
an improved casting process. It creates a bearing 
structure of great strength and toughness, very long 
wearing and with superior anti-frictional qualities 
that reduce lubrication expense and save much wear 
on axles. 

More-Jones 
Armature Babbitt Metal 

3 
§ 
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represents the mo st durable, efficient and economical = 
lining metal it is physically possible to produce for =co 

armature bearing service. Mileage cost will prove it 
the most economical. A ny test will show its high 
efficiency. Learn why this metal predominates its = 

- field. = 

-

-
-
-

Further information and 
prices on application 

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

Manufacturers of Trolley Wheels and Harps, Contact 
Springs, Motor Axle Bearings, Armature Bearings, 
Truck J ournal Bearings, Air Compressor Bearings, 
Armature Babbitt }\fetal and similar products. 

~11llllllllliill ll llllllllll lll lll lll ll lll lll lll llillllll lll lll lllllllllllllllllllll!lllll lll llllll ll llll ll lll llllllllllll ll llllllllll lllll llll ll llllllllllllll lllllllll llllllllllll lll!l lll ll llllllllllllllllll lll ll lll lllllllllllllllllllllll lll ll lll llllllll lll ll llllmlllll llllllllllllllllli. 
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A large user of Nuttall B. P . Gearing made the 

following tests to determine the effects of pass-

77 

t ing vario us materials through the mesh. The i 
t tests were purposely carried beyond the poin t T 

± ...,._
1
....,,, of failu re a nd the conditions made more severe ! 

t than might be expected in service, the intention T 

I 
being to continue them until some essential part t:+ 
o f the equipment failed. A 48 horse power ! 
railway motor was mounted on and geared to 

a counter-shaft, supporting a 12,800 pound 

+ flywheel, equivalent, under the conditions, to a ! 
t 2 5 ¾ ton car with 3 3 inch wheels. + 

I 
+ 

f 
f 
+ + 
t 
i 

I 

Fig. 1-Showing l\Io tor Mounting t 

Js. ti [ I 
-, , ,,.,, ::##,' 

Fig. 2-Test Pieces Used 

Figure 2 shows the test pieces before and after they w ere 

run through the gear mesh, and they are numbered in 

the order in which the tests are described. Figu re 

3 shows the effect of passing a piece of ½-inch square 

tool steel through the mesh of an untreated cast s teel 

gear and untreated forged steel pinion, and Figu re 4 

shows a B. P. Gear and Pinion after all of the follo w ing 
tests : 

U ntreated Steel 
Fig. 3 

B. P . Gear and Pinion aft er test 
F ig. 4 

1-¼ " Round hot rolled steel. Test piece 
flattened and pressed to fit between teeth. 

2- ¼" Round cold rolled steel. T est p ie ce 
fl a ttened, as shown. 

3 - ¾" Round cold rolled s teel. Test piece 
flattened, mashed and broken. 

4- ½" Round cold rolled s teel. T e st piece 
flattened, and broken in pieces. 

5- ¾ " Square c old rolled steel ben t L sh ape, 
p assed through parallel to t eeth 2" from e n d 
o f teeth. T e st piece broke n . 

6- ¼" Square t ool steel, bent L shape, water 
quenched and passed through a s in 5. Test 
piece b roken. Gear teeth slightly b u rred. 

7-¾" Square tool steel. T est piece dis
t orted a nd chipped. 

8 - ½" Square tool s teel. See 8, Figure 2. 
T eeth of g earing slightly burred, b u t abso
lu tely u ndamaged. See F igure 4. 

This is u nquestionab le p roof of the strength 

and toughness of B. P . Gearin g, and in addition 

we g uarantee it t o have three and one-h alf times 

t h e wearing life of unt reated cast steel. Send 

fo r Bulletin I 7, or send a trial o rder su b j ect to 

t his g uarantee. 

I 
I 
I 
f 

I Atlanta- Gnor~_e Eu. Wt at tats, lclanrller Building. District Sales Representatives Pittsburg ±+ 
Roston- Cba rl eH N. Wood Co. , 70 Mllk St. Phllad<> lphla- Electrlc Service Suppli es Co , 17th and Cambria Sts. 

f 
, ~ . New York- El ectric Service Supplies Co., 50 Church St. l: 

Ci ncinnati-Monroe Brass & Wire Co., Traction Building. Pittsburgh-Uni on Elect ric f'o., Terminal Warehouses. 1 
ButtP, Cbicago, Dallas. Denver, Detroit , El Paso, Kansas City, 

Salt La ke City, St. Louis, San Francisco , Los Angeles, Seattle-The Westinghouse E lec tric & Manufac turing Company. 

t++++++++++++++++++++++++++++++++++++++++++++.++++ ♦♦♦♦♦♦♦ ~+++++++++++++++++++++++ 
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The Old Order Changeth 
THERE was a time not long ago when gears of any sort were 

good enough to drive the cars of electric lines. A hundred 
thousand miles or less was pretty much a record then and 

really no one could complain. 

Efficiency advanced in power-and costs, mileage, and 
replacements were scrutinized. The men who make the gears 
came forth with treated steel and showed there was a chance to 
save in costs of gears by greater strength and longer wear. 

We were not premature to make the change. Experiments 
at our expense and not at others' were our first plan. Experience 
of twenty years did much to aid us in our aim. We knew our 
metals and our skill-and, more , we knew conditions that must 
be met in motor service. 

It took not one but two kinds of gears to fill the bill. We call 
them Grade TREATED and Grade HARDENED. The first by 
special process is toughened with great strength and means long 
service. The second is hardened against wear and will with
stand the steady grind. These are the gears of today. They 
multiply mileage by three-four-five-or more; reduce the 

Refined' 
and 

Grade TREATED 

number of replacements 
and cut down car schedules 
by their all-around depend
ability. 

There are hundreds who 
are enjoying the new order 
in gearing. The service 
these gears are g1vmg 
others should interest you. 

Grade HARDENED 

Write to us or our nearest representative about them. Ask for our 
t reatise 

" A Feature of Lowest Operating and Maintenance Cost" 

T HE VAN DORN & DUTTON COMPANY 
New York 
Baltimore 
Atlanta 

CLEVELAND, OHIO 
New England Representative: Frank Ridlon Company, Boston, Mass. 
Canadian Representative: C. E. A. Carr, 2 Toronto St. , Toronto, Ont. 

Denver 
Salt Lake City 
San F ranc:isco 
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II 
I I 

Operate Present Heavy Cars 
with Less Energy 

I I 

' I 
Do not put off the use of anti-friction bear!ngs until _you buy new c~rs. 
While you are considering the change to lighter rollmg s_tock, ~ons1der the 

immediate economies possible on your present heavy cars by mstalhng on them 

Rollway Bearings 
~ These bearings reduce energy consu~nf>ti?1~ more_ t~an r S % over plain bearings. I They reduce lubrication costs by mm1m1zmg f nction. I They lower bearing maintenance cost. On the Seattle, Renton & Southern 

\ ( Car sho"'.:n above) four years of service failed to show any appreciable wear of 
~ the Rollway Bearings. 
~ Arrange to test a set in service. 

' Write . • ,.h 

The Rail way Roller B~aring Co. 
SYRACUSE, N. Y. 

Rollway Bearings for Journals and Motors 
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City Car of Empire U nited Ra ilways Equipped wi t!, S-W S him Slack A djusters. 

Why S-W Shim Slack Adjusters 
Pay on the Empire United Railways 
Several of the E mpire U nited Railways cars 
have S-W Shim Slack A djuster s. Here are 
som e of the things they are accomplishing 
there: 
City car N o_ 309 on the A uburn & Syracuse 
divi sion is on an in spec tion basis of 1000 miles, 
but the bra kes a re left alone until th e shoes 
have w orn out- 5500 miles l 
Interurban car No. 201 , Osweg o & R ochester 
division , is in spec ted now every 2000 miles 
in st ead of eve ry 1200 miles! 

Best of all, City car No. 321, which operates 
as F ulton's only car for 14 hours a day at 
12 m .p.h. schedule speed, no longer is taken 
to the Oswego shops every 5 days at a loss of 
5 hours' service time and $3.00 platform time. 
Instead of bringing the car to the inspector 
th e inspector is brought to the car! 
A nd the only time No. 321 is brought to 
Oswego is when the brake-shoes are worn 
out ! 
L et us show you where S-W Shim Slack 
A djust er s will cut costs for you! 

Stnith-W ard Brake Cotnpany, Inc. 
17 Battery Place, New York 

W. R. KERSCHNER CO., Eastern Sales Agents, 50 Church Street, New York City 

J.B. N. CARDOZA CO., Southe:i.stern Sales Agents, Citizens' Bank Bldg., Norfolk, Va. 

Interurban Car of E mpire United Railways Equipped with S-W Shim Slack Adjuster~. 
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BALDWIN 
When considering the purchase of electric cars, every detail should be 

given careful consideration. Especially is this true of the trucks, which 
constitute the basis of the structure, and are practically electric locomo
tives. Yet too often various other car details-such as the body, the seats, 
the lighting, the m otors. etc.-.-are decided upon before the trucks are given 

a thought. 
The Baldwin Loco

motive Works are spe
cia lists in truck design 
and construction. They 
are prepared to r ec
ommend a type of 
truck suitable for any 
service, provided full 
information is given 
regarding operating 

conditions. This information should be available-before the car bodies are 
designed, so that trucks, bodies and all the other features can be united to 
form a harmonious structure. 

The illustrations show two types of Baldwin trucks-Class "66-18-C," 
for slow speed city passenger service, and Class "73-22-K," for medium 
speed suburban passenger service. The Class "C" truck possesses excellent 
riding qualities, as 
the coil springs, 
which act as efficient 
shock absorbers, are 
mounted on the ends 
of the semi-elliptic 
bolster springs. Class 
"K" is a light-weight 
truck of the equalized 
pedestal type, equip
ped with coil equal
izing beam springs Class "K" Truck for Suburb•an Service 

and full elliptic bolster springs. 
Baldwin trucks have four prom in en t characteristics: Safety first; second, 

economical maintenance; third, simple construction; fourth, noiseless 
operation. 

Additional information may be obtained by writing to either the home 
office or the nearest representative. 

THE BALD'WIN LOCOMOTIVE 'WORKS 
Philadelphia, Pa. 

REPRESENTED BY 
Charles Riddell, 625 Railway Exchange, Chicago, 111. George F. Jones, 407 Travelers ' Building, Richmond , Va. 
C. H. Peterson, 1210 Boatmen's Bank Bldg., St. Louis, Mo. A. Wm. Hinger, 722 Spalding Building, Portl a nd, Ore. 
F. W. Weston, 50 Church Street, New York, N. Y. WIiiiams, Dimond & Co., 310 Sansome St., San Francisco, Cal. 

J. A. Hanna, Niles, Ohio 
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The Wonderful Single Service 
Chilled Iron Wheel 

The sudden cooling of molten iron when poured against a cold iron rmg m the mould 
produces the chilled tread or running surface of the Chilled Iron \i\Theel. 

The result is a clear white iron harder than tempered steel, about three-quarters of an inch 
in depth and extending all around t he tread and flange. 

The balance of the molten iron is poured into a sand mould and the cooling is reta rded, 
producing a strong open fracture which is so desirous for axle fit and expansion stresses due_ 
to brake application. 

This graded hardness of structure is ideal for service conditions. 
The wheel is poured in less than ten seconds. 

In One Hundred Cities of the United States and Canada ninety per cent of the 
Street Car Companies operating one hundred cars or over use Chilled Iron Wheels. 

Assoc1Ar10N OF MANUFACTURERS OF CHILLED CAR WHEELS 
1214 McCormick Building, Chicago 

Representing forty-eight wheel foundries throughout the United States 
· and Canada. Capacity 20,000 chilled iron wheels per day . 
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The Wide Use of the Storage Battery 
A Story of Unusual Achievement 

How much use could be made of water if there were 
no tanks, pails, buckets, etc., to hold it? A storage bat
tery is to electricity what a receptacle is to water. 

In this country "storage battery" and "The Elec
tric Storage Battery Company" are inseparably asso
ciated. You can't think of one without thinking of the 
other, because for 5?8 years this company has produced 
by far the greatest part of all the storage batteries man
ufactured in this country. 

Just consider this thought. If all the storage bat
teries made by The Electric Storage Battery Company 
were suddenly thrown out of service this whole country 
would be badly crippled. Think of conditions with the 
millions of Bell telephones out of service. Think of 
the electric lighting companies in New York, Chicago, 
Philadelphia, Boston and otl1er large cities without a re
serve supply of electricity in cases of emergency. Think 
of many of the railroads without signal apparatus with 
which to operate their trains. Think of submarines in 
the United States Navy without batteries for their 
operation when submerged. Think of thousands of 
electric delivery wagons and trucks suddenly made use
less. Think of hundreds of thousands of automobiles 
without batteries for starting, lighting or ignition. 

And again, don't get the idea that a storage battery 
is merely a wood or rubber receptacle containing plates 
of lead immersed in dilute sulphuric acid. 

· The big jobs and the important ones that storage 
batteries are doing every hour of the day prove that 
storage battery design and manufacture is of necessity 
a highly specialized and developed art. Storage bat
teries are and have been a most important factor in 
the growth and development of the electrical industry. 

This Company, organized in 1888, is the oldest, the 
largest and the most experienced storage battery manu
facturer in this country. The trade-marked names 
0 JExi~e" and 0 <Iblort~e Bccnmulator" are without 
doubt the most valuable storage_ battery trademarks 
in the country. 

Engineering co-operation, battery instructions, de
scriptive literature covering batteries for any particular 
service-all are at your disposal. ·write our office 
nearest you. 

THE ELECTRIC STORAGE BATTERY CO. 
Manufacturer of 

The "<Iblort~e '.accumulator", The" Uu~or '.accumulator" 
The "JExt~e ", "'ill}?cap::::JE.xt~e ", .. Ubtn==JExt~e" and '' 1Jroncla~==JExt~e" Batteries 
New York Boston Chicago Washington PHILADELPHIA, PA, Denver San Francisco Seattle St. Louis 
Cleveland Atlanta Pittsburgh Detroit 1 888· 1 91 6 Rochester Los Angeles Toronto 
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T HE car illustrated above was recently 
put into service at Carrollton, Mo. It 

was specially designed to meet local condi
tions-conditions to be found in many of the 
smaller cities. The underf rame is all-steel
s ills continuous, full length - posts, steel 
"T's'', from underside of sill to underside of 
sill, side girder ¼ ". Seating capacity 38. 

Length over Buffers 38'0" 
Length of Passenger Compartment 20'2" 
Length of Baggage Compartment 10'9" 
Trucks, St. Louis M.C.B. 
For service requiring a light, substantial 

combination car this design is to be recom
mended. 

For weights, etc., write the "Quality Shops." 

ST. LOUIS CAR COMP ANY 
E lectric and Steam Railway Coaches, Steel Cars, Trucks and Journal Bearings, 
Curtains, Seats, Rattan, Bronze Trimmings, Miscellaneous Car Supplies 

Eastern Representative: 
WENDELL & MAcDUFF IE Co. 

61 Broadway, NEW YORK 

Pacific Coast Representative: 
GUS KOCH 

797 Monadnock Bldg., SAN FRANCISCO 
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BASE BALL EXTRA! 
We have finished Fourth in Car Builder's League! 
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Only three of the largest car companies have surpassed 
us in orders received and cars delivered. Out of the 
ten long established car building plants of America we 
have batted fourth in our fourth year of operation. There 
can be only one reason for this success: we have built 
''Cars of Merit" and not "Damaged Goods." 

Southern Car Company 
High Point, N. C. 
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Breaking into Public l·"'avor 
''LACONIA'' THE LIGHTES'J' 

STEEL CAR MADE 
Center-Entrance, Single-Truck, Low-Step 

vVeighs 550 lb. per seated pas senger, and seats r educes brakeshoe and wheel wear because of 
44 passengers-a gain in seating capacity o f more low center o f gravity, and facilitates rapid load-
than 37 ½ per cent. over that o f a standard type ing and unloading, thus securing better schedules. 
double-end car of the same length-33 ft . over Splendidly built. 
buffer s. Write fo r all fa cts on this fine car. There are 

Is non-oscillating because of long wheel base, lot s o f good things to tell. 

LACONIA CAR COMPANY 
60 Congress Street, Boston, Mass. 
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After a recent head-on collision between a Niles "Commercial 
Shape" Steel Car and one composed largely of pressings from 
special dies, it was necessary to return the special car several 
hundred miles to the manufacturer for rebuilding; while the 
Niles car was quickly repaired in the railway shop. 

When the anti-climber buffers engaged, 
the heavy steel roof supported on light single 
T posts of the spec ia l car . shot forward, 
shearing rivets between side pos t s, belt rails , 
and letter panels, di storting the car sides. 

T he lig ht roof of the N iles car was crushed 
at one · end, easily repaired a nd side wa lls 
practi ca lly uninjured. 

T he car shown below is a recent N ile s 
in terurban type, constructed as fo llows: 

Length over buffers 54' 9½ ". Seating capacity 56. Baggage ,capacity about 60 sq. ft. 
Weight of Car Body without ap pliances 21 ,188 lbs. Weight on track completely equipped 52,355 lbs . 

FRAME: Entirely of structural steel 
beams riveted a t all joints with angles or 
gussets so as to be easily taken apart for 
repairs . The underframe has continuous 
center sill s to withstand buffing stresses. All 
posts are double with outside steel sheathing 
full height as g ussets, thus providing light, 
stiff support s fo r the roof. THERE IS NOT 
A PRESSI NG FROM SPECIAL DIES IN 
THE W HOLE CA R, YET IT COM
P A RES FAV ORABL Y I N WEIGHT 
WITH PRESSED STEEL CA RS. 

single with battleship linoleum smoothly 
cemented to t op. Steel flo ors have proven 
cold, noisy and, if covered with cork, uneven 
and wavy. 

ROOF: Stee l rafters which fi rm ly t ie the 
g irder sides together, shea thed out side and 
in side with lig ht, non-conducting ma terial 
with dead air space between for pro tecti on 
again st trolley currents and extreme tem
peratures. 

WINDOWS : U pper side sashes or 
''. Go thics" have n o use or value except ou t
side appearan ce and have been omitted from 

FLOOR: D ouble wooden with two thick- m odern steam ra il road cars in order t o save 
nesses of water-proof t ar paper between ; or useless fir st cos t and maintenance. 

We make this type ·of car of any length desired 

Niles Car & Mfg. Co., Niles, Ohio, U. S. A. 
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You Can Minimize Overhead Repair Work-
and successfully cut maintenance costs if you turn to 

The Macallen Line 
of strain insulators, hangers, splicing ears, crossings, and other 
overhead material. 

They are "specialty" products, designed and built to make 
''Macallen" the standard on American railways. 

It will pay you to write for information and prices. 

The Macallen Insulating Joint 
Ad opted by principal air brake manu facturers as part of their standard equipment. Also 

insulat es steam pipes, e tc. Sh ell is seamless drawn st eel, nipples are machined from steel rod, 
and insulating material is Macallen Vulcanite Compou nd, not affected by heat or oil-prac
t ically indestructible. 

May We Send Our Catalog? 

The Macallen Company 
Macallen and Foundry Sts., Boston 

TROLLEY 
WIRE 

Weatherproof 
Wires and Cables 

Round Grooved and Figure 8 Star Brand 

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

That one is more economi
cal than another-

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

Star Brand Wires are 
made with long service as 
the most prominent fea
ture. 

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

Read the words m the 
cut of the star. 

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

3105 

Phillipsdale, R . I. 
CINCINNATI: Traction Bulldlnt 
SAN FRANCISCO: 612 Howard Street 
SEATTLE: 1002 First Avenue South 
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The STANDARD for RUBBER INSULATION 
Railway Feed Wires insulated with OKONITE are 
unequalled for flexibility, durability, and efficiency, and 
are in use by the leading Electric Street Railway 
Companies. OKONITE is preferred above any other insu
lation for Car Wiring, Telegraph and Telephone Purposes. 

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

Samples and Estimates on Application 

89 

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

F, D, Lawrence Electric Co,, Cincinnati, O. Novelty Electric Co,, Philadelphia, Pa, Pettingell-Andrews Co,, Boston, Mass. 

Frogs, Crossings, Switches and 
Mates for Electric Railway Service 

Products of the Highest Grade Workmanship and Material. 

May we Estimate on Your Requirements? 

BARBOUR-SrrOCK WELL CO. 
205 Broadway, Cambridge, Mass. 
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Let Us Figure 
On your 
requirements for 
line construction 
material and 
supplies. 

Ui!srern Electric 

Stocks 
are complete and carried in our 
thirty distributing houses, one 
of which is near you. 

Prompt shipments are thus 
insured at all times. 

Wire, Insulators 

Suspensions, Poles 

Brackets, Ears 

Trolley Poles 

Everything for the 

line or the car. 

Get prices from our nearest 
house. 

Wesrer11 Electric Company 
Ne w Yo rk Atla nta Ch icago Kansas Cit y San Francisco 
llulfa lo Ric hmond ~! ilwaukee Omaha O akland 
Newa rk Sava nn a h India napo lis Oklahoma Ci ty Los A ngeles 
Phil ade lphia New O rl eans Detroi t Min neapolis Seattle 
Bosto n H ouston Cleveland St Paul Portland 
Pitt sburgh St Louis Cincinnati Dallas Denver Salt Lake City 

EQUIPMENT FOR EVERY ELECTRICAL NEED 
Member Soc icly lo r ElectricJ I Devclopme nl. ' "Do it Electrically•• 

YOU'LL BE INTERESTED 
In Statement by 

Chief Engineer of Street Railway 
In Large Middle West City 

concerning the 

THEW Electric Railway Shovel 

YOU will want to read his frank endorsement because 
it pertains to that for which you are always on the 
lookout-equipment for building modern electric rail

ways more economically. 
This chief engineer, whose name is withheld because of his 

company's policy is in a position to know the facts, as they 
have used the shovel for over 3 years. Among other things 
he wrote: 

"An Extremely Efficient Machine" 

''Removes Old Concrete, Ties and All" 

"Showed a Saving of $500 per Mile" 

"8 to 10 Miles of Single Track 
Should Pay for Shovel" 

The THEW Electrie Railway Shovel 
(To which the above statements r efer) 

is a n evolution of the Thew Steam Shovel. which has been most 
favorably known for more than 20 years, a nd the Thew Electric 
Shovel, first introduced twelve years ago. . 

It combines fundamental principles of both these machines 
together with many improvements w hich a d a pt it particularly for 
elect ri c railw a y service. 

This s hove l has now been quite generally a dopted by 
e lectric lines, a nd w h erever used it has afforded 

·~· more economical m eans of excavating, removing 
\'. ,:· '.i... concr e t e , etc., tha n ever previously known. 

<:,,.. Circula r 20 describes this machine in detail, gives 
"···· recor ds of r esults obtained, and contains more 

~~.-;....·~· 4S.·. ·.,,11, .. tha n twenty-five illus tra tions of the machine 
. · : in u se. 

.. 
( 

Copies of this circula r and the above en
l?'ineer's complete s t a t e ment furnished 

upon r equest . 

( ~~~~~~~~~ 
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Bolted, manganese steel 
insert crossing in standard 
T-Rail. Best type for 
heavy interurban service in 
open track construction. 
Installed at Corina Junction 
on the lines of the Pacific 
E lectric Railway, 
Angeles, California. 

Los 

The Falk Co., Milwaukee 

Economical Power Generation 
For Electric Railways 

You can lower the maintenance cost and increase 
the effi ciency of your power-plant by equipping the 
boi lers with 

Foster Patent 
SUPERHEA TERS 

T he installation of Foster Superheaters in many 
prominent railway power-houses, by the U . S. Gov
ernment at Panama and in U . S. Navy Yards, and 
by many other users of power-were made because 
they secured better steam conditions - produced 
more power with less fuel-and saved wear and 
tear on turbine blades and engine cylinders. 

No steam power plant is ge tting the maximum 
of energy from coal unless it is thus equipped. 

Write now for catalog and learn t he facts 
about Foster Superheaters. 

Power Specialty Co. 
111 Broadway, New York City 

Branch Offices : 
Boston , Ch icago, Pittsburgh , Philadelphia , San Francisco 

Eastern Representatives : 
Wendell & MacDuffie Co., New York 

Western Representative: 
Alphonse A . Wigmore, Los Angeles 

Foster Superheate r s combined with Bigelow-H ornsby vVater 
Tube Boil er s as insta lled at the plants of the Rh ode I sland 
Co mpany, at Providence, R. I., New York, N ew H aven & 
Hartford R. R Co mpany at Cos Cob, Conn., Boston & Maine 
R. R. Co . a t Zylonite1 M ass., T he Connee tieut Co. at W ater 
bury, H a rtfo rd E lee tnc Light Co., Roehes ter Ra il way & Ligh t 
Co. and many others. 
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Your Motors 
can easily be made 

oil-proof 
water-proof 
acid-proof 

but you must use 

Black Elastic 
Baking Varnish 

Get a sample of this varnish and try it. 

The Packard Electric Company 
525 Dana Ave., Warren, Ohio 

In an emergency 
;~ You need the Buckeye J ack No. 239 "Special. " It 

is qui ck and sure in act ion. You shove it into place 
and adjust instan t ly-it "takes hold" of the load
any load fro m most any ang le-and lift s it clear in 
a jiffy! 

Buckeye Jacks for Road or Shop 

No. !-Double Acting Trip-
for Track vVork 

a re made of th e best materials fo r their 
pur pose. T hey are made to g ive great 
lifting strength-easy to adjust in close 
quarters. 

Get th e Buckeye Red Book fo r full 
particulars-write fo r it now. 

The Buckeye Jack Mfg. Co. 
Alliance, Ohio 

(83) 

No. 239-B'uckeye "SPECI AL " 
an EMERGENCY J ACK 

No. 19-15 Tons for Shop Work 
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FORD TRIBLOC 
A Safe and Dependable Chain Hoist 
The Patented Loop Hand Chain Guide protects the work
ing parts and adds to t he safety of every Ford Tribloc 
Chain Hoist. 

Much of the breakage in the ordinary chain hoist is clue to 
the old-fashioned "strap g uide." The Loop Guide prac
tically eliminates damage due to hand chain gagging. 

It has planetary gearing ( which is enclosed in a dust-proof 
steel case), st ee l parts, a 3¼ to 1 factor of safety in its 
weakest parts and eig hty per cent of the power applied to 
the hand chain is converted into lifting en ergy. 

We also build Screw Hoists, Differential Hoists 
and Steel Plate Trolleys. Our Catalogue de
scribes them all. Write for your copy now. 

Ford Chain Block & Mfg. Company r-_.. ..__... 

PHILADELPHIA 142 OXFORD STR N. 
f·· · 1_..~------------------------------ .,., '-

Hydrautic 
Portable Rail 

Bender 

You Can Bend Rails Quickly and Economically 
With a Watson-Stillman Hydraulic Rail Bender J 

The electric rail bender shown here is designed for use •· '-.-.. ~ ... .-_-'-4'.,1 
in the shop where quantity production is desired . The 
3½ H.P. motor drives a two plunger pump, which gives 
the ram a force of 175 tons. The ram head and jaw are 

175 Ton 
Motor Driven 
Hydrauli c Rail Bender 

slotted for the insertion of 
bending blocks for any 
weight of rail. Belt drive 
can be substituted for motor 
drive. 

The portable rail bender 
shown herewith is designed 
for use on the road. It is ,,:..-,-

equipped with ii1terchangeable fo rmed bending blocks, and 
will make any bend without buckling. T he hinged yoke 
permits the rails to be put in sidewise. It can also be used 
fo r other heavy bending. 

\Ve build many other handy tools for the railwaJ shop. 
Such as-Crank Pin Presses, Wheel Presses, Forcing 
P resses, Forging Presses, Jacks, Pit Jacks, Punches, Shears, 
P umps, Accumulators, etc. 

\Vrite for Catalogs. 

The Watson-Stillman Co. 
46 Church St., New York 

Ch icago, McCormick Bldg. Kansas City, Geo. T. C'ook 
Pittsburgh, Brown & Zortman Denver, L. C. Ullrich 
St. Louis, Corby Supply Co. Atlanta, Sterling G, Turner 

93 
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Having Trouble 
With Over=Lapping 
and Non-Uniform 
Tariffs? 

Then you are invited to consult our 
Service Department-without any 
compensation or obligation on your 
part. 
Our staff numbers experts who have 
made all questions relating to fares 
their special study. Their experience 
is at the disposal of those who have 
tariff conditions that stand in the way 
of effic;ient operation. 
At your service 

-WITHOUT COMPENSATION 
-WITHOUT OBLIGATION 

Write us. 

The Bonhatn Recorder Co. 
Hamilton, Ohio 

2 
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Ch~c ugo, I ll , 

i;entJ emcn :-

Pl~ee e end me the pr ice of :,•o\1r neruil ere 

shown ·1n the uooo1:01:un;ir1g i llus t rat ion . Give yr tee for 

s h :gle one .to bP. a:1 i Ver'ed , to b e used ae a s umple . 

No need to • 
call the 

11tro uble 
wnion

11 

when there 

-,_);_ 1:'~ .::. __ 

81 p.L1ra s o.rgent. re-re.1le 

., acoorda.noe. with t,.h& following eoheCh.i 

• ].3 prB, !)eo,15 ,1916 

lS "--:' Jeri. l ~,1916 ... 

13 ,, y,eb.U,1916 

1:5- If 

and cir euler or· ~our Ca r5en t 

Rerai ler- . 

95 

--;£'3 ·=.... 

16 " 

ua,r , 16,1916 

1pr,l6 ,l9l6 

Ila.;> 16,1916 -v' t:J':6.~ . 

Ul8 J'iohor Bldg,, 

10 Bar&ont Roraileu, 

Specify Real Roof Covering-Bayonne! 
T lz e Old Specification: 

Roof Covering-"Boards to be of whitewood free from knots or shakes, ,½ in. thick, 2,½ in. 
face, tongued and grooved, nai led to each carline, and covered with No. 6 cotton duck 
canvas of sufficient width to cover roof without piecing. Roof to receive one coat of pure 
raw linseed oil with three coats of pure carbonate of lead mixed with raw linseed oil." 

Make it read like this : 
Roof Covering-"Boards to be of whitewood a nd c ove red with 

1:3~YON~JJJ 
CAR 

ROOFING 
Paint ing to consist of one coat to conform to the color of the car." 

Bayonne car roofing is a self-contained product which requires no treatment by you or your 
car builder. Just apply it, and you r cars are effectively insured against rain, sleet, snow and 
excessive sunshine. 

JOHN BOYLE & . CO., INC. 
112-114 Duane Stree t N ew York City 70-72 Reade Street 

Branch House, 202-204 Market St., St. Louis, Mo. 

Wide Cotton Duck Largest Stock and A ssortment in United States 
Also headquarters for Cheesecloth and Bunting 
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See This New Safety Device 

PJ;e1r1EQ 

Eliminates " Frozen A ir" 

I-Prevents or eliminates frost or ice formation . 

2-N o m oving parts. 

3-Absolutely automatic. 

4-Positively no obstruction to air passage. 

5-Cuts grease, oil and gum in air system and 
valves. 

6-Suitable t o existing or new cars. 

7-Exceedingly small space required ( 4½ in. x 
12½ in.). 

8-0bviates maintenance expense and service 
interruptions. 

9-Thoroughly tested and proven in actual 
service. 

IO-Malleable iron and brass throughout. 

11-Tested with 200 pounds hydraulic pressure. 

Send for illustrated pamphlet and description. 

National Safety Device & Mfg. Co. 2415 Smalley Court, Chicago, Ills . 

When You Install 

G en eral View Q-P Catcher 

Q-P 
Trolley 

Catchers 
Showing Mechanism Q-P Catch er 

the First cost is virtually the final expense. 

Is this true o f the trolley catchers you now have 
in operation ? 

Have you considered the relation between initial 
cost and yearly maintenance? 

The Q-P Trolley Catcher has but three moving 
parts, which include only one spring. 

T he resultant reduction in maintenance expense 
is obvious. 

Q-P T roll ey Catcher parts are of generous and 
substantial design. Yet the complete weight of 
this catcher is only 10¼ lbs., constituting another 
item of operating economy. 

Buy the Sensible Device 
Reduce Your Maintenance Costs - Install the Q-P 

Lord Manufacturing Company, 105 West 4 0th Street, New York City 
Sole Agents in U.S. for the Q-P Catcher 
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OVER 80% PROFIT ON TROLLEY WHEELS 
is being saved by removing them entirely from the pole during sleet storms and replacing 
with a Bayonet Detachable Harp Head containing our Sleet Cutter which reduces pole end 
weight, increases pressure against wire, does not clog up with ice, has two cutters in one, 
when one side wears out turn harp head over and use the other-double the service at half 
the cost of other cutters. Saves your wire as well as your wheels. 

Bayonet Anti-Friction Base has all 
wearing parts bushed. 
Self-Lubricating. Non-Breakable. 
Poles Changed in One Minute. 

Change from cutter to wheel in 20 seconds. 

No rusty nuts to unscrew, no hunting the monkey wrench to take off 
that damaged trolley pole. N o tools. Just your hands. No special tools 
or hammers necessary to change a trolley wheel. No patching up or 
lubricating trolley on top of car. Do this at the work bench where it 
can be done right. Wheels running in Bayonet Harps give a third more 
mileage and if they are Bayonet wheels you will get double your present 
mileage. Bayonet stands for efficiency and economy. We give you 
better service and more improvements for your money than anyone. 
Sold subject to approval. Satisfaction or no money. 

Bayonet Trolley Harp Co. 
Springfield, Ohio, U. S. A. 

Boosters of Car Crew
Efficiency 

"Sterling" 
Trolley Retrievers and Catchers 

Their big feature-Reliability. 
They never "walk up," "miss fire" or skip. 
Few parts are used. These carry extra factors 

of strength. Easily inspected. 

'' Sterling'' 
Single and Double Fare Registers 
Easy to read from the end of the longest car. 

Positive registration-always. Cannot be operated 
the wrong way. 

Full geared. Interlocking mechanism cannot be 
upset. Patent hammer prevents broken bells and 
hammers. · 

Get the Catalog of the complete line. 

THE NEW HA VEN 
TROLLEY SUPPLY COMPANY 

NEW HAVEN, CONN. 
Manufacturers of Fare Registers and Railway Supplies 
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Focused at the factory and --STA YS 
focused 

The "Perfect" Headlight 
Throws a brilliant beam of 

light from 800 to r,ooo feet 
ahead of the car, straight down 
the track. 

The light does not vary from 
the point intended when the 
trolley goes off or encounters 
a section insulator. This is 
another advantage possessed by 
the ''Perfect" over the arc 
lamps. 

Burns a roo-watt concentrat
ed fi lamerrt lamp at one amp. 
Two main resistance units and 
one fo r dimming in city limits. 
Fuses can be removed and re
placed like cartridge fuses. 

Pressed Steel - Dust, 
Oil and Waterproof

Weigh t 25 lbs. 

Re,..istnn<'e Section 

Leaves nothing to 
be desired 

Get full de tails 

The Trolley Supply Co., Canton, Ohio, U.S.A. 
Side of Lamp Back of Lalllp 

For High Speed Operation 
-Large Diameter Kalamazoo 

Trolley Wheels 
As a solution to arcing and short wheel life on high 

speed electric railway work, two new Kalamazoo 
\,\!heels have been designed. 

T hey are (No. 20) II¼ inches and (No. 21) IO inches 
in diameter. A n ample increase of width, dep'th of groove 
and length of hub insures a well-balanced wheel in 
each case. 

Tests covering considerable mileage at high speeds 
show that these two new "Kalamazoos" greatly decrease 
sparking, while offe ring longer wheel life. There is more 
bearing on the wire , with consequent greater contact 
and current carrying c_apacity. 

The patented Kalamazoo Harps have been enlarged 
to carry these wheels. 

Try severa l on your lines. Compare their service with 
that of smaller wheels. 

Write Today. 

ST AR BRASS WORKS 
KALAMAZOO, M ICHIGAN 

,1. 
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Look for this ) 

It is a brand of quality. It means 
good workmanship and the best 
of durable material which makes 
it the most economical in the end. 
Let us quote on your needs. 

Axles, Castings, Gear Blanks, Forgings, Pipe Flanges, Rings, Ring Dies, 

Roll Shells, Rolled Steel Wheels, Steel Tired Wheels, Springs and Tires. 

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

MORRIS BUILDING 
PHILADELPHIA 

New York, N. Y. 
Richmond, Va. 
St. Paul, Minn. 
Pittsburgh, Pa. 

Steel for Service 

"For the present, the cars will be used in an hourly 
limited train service between Evanston, Ill., arrd Mil
waukee, Wis., a distance of 73 miles. The limited 
trains in this service run through the densely p·opu
lated suburban section immediately north of Chicago 
and through a number of manufacturing centers be
tween this district and Milwaukee. Present schedules 
require two hours arrd eighteen minutes to make this 
run, which contains a maximum of twenty stops, but 
with the new equipment it is planned to reduce the 
time to one hour and fifty-five minutes . With this 
fast schedule, speeds up to 65 m.p.h. will be the 
rule, single cars and multiple-unit trains being oper
ated according to the varying requirements of the 
daily service." 

From Electric Railway Journal, 
Sept. 4, 1915. 

Such service requires t he very best equipment. 
Cars are mounted on rolled steel w h ee ls and heat treated a xles . 

There's a reas o n . 

The mark of 
quality 

It protects the 
user 

Cai=negie Steel Compfil!y 
PITTSBURGH, PA. 
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SPRINGS 
M.C.B. Pressed Steel Journal 

Box L ids 

Kensington P ressed 
Journal Boxes 

Steel 

Union Spring & Mfg. Co. 
General Office, Pittsburgh, Pa. 

W orks: New K en sington. Pa. 
50 Church St., New York. 
Fisher Bldg., Chicago, Ill. 
Todd B ldg .• Louisville, Ky. 

Mutual Bldg., Richmond, Va. 

Costs You Nothing 
if you don't want to keep them 

[JANUARY 1, 1916 

Calebaugh Self-Lubricating Carbon Co., 1502 Columbia Ave., Philadelphia, Pa. 
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Regardless of excellent de

sign iq other particulars, 

your motor or generator 

will be reduced by ineffi

cient commutation to the 

plane of the poorest ma

chine. 

DIXON'S 
GRAPHITE 
BRUSHES 

keep a good commutator in 

condition for maximum 

service. They contain no 

abrasive material to cause 

excessive wear and scoring 

and prove their worth in 

decreased repair bills. Our 

E lectrical Service Depart

ment will be glad to send 

booklet No. 108-M upon 

request. 

Made in JERSEY CITY, N. J., by the 

Joseph Dixon Crucible Company 
Established 1827 ~ 

M-18 

Adhmi 
Over in India you can hire a servant for almost 

nothing per week. And there are lots of them 
too. "An easy solution of the servant problem!" 
you unthinkingly exclaim. 

No, sir. Emphatically NO! You see it's like 
this. The servants are specialists; each proud in 
-his restricted sphere of activity in serving-the 
master of the boots, the master of the pup and 
so on ad nauseam, so that when you mobilize 
your flock and totalize their stipend you are pay
ing more than you would for an acclimated 
servant in suburban New York. 

And reasoning along the same lines don't thirrk 
for a minute that because a carbon brush is 
cheap that you're going to get off easy on brush 
bills. You are NOT. That's the crudest kind 
of folly. You are going to pay a whole lot more 
per annum for such brushes than you would pay 
per annum-and-a-half for prescribed Morgan
ite brushes. 

Have you ever thought that back i11 your very 
own plant you might be financing a carbon brush 
leak? Ask us to submit some figures on the 
subject. 

Ghe 
rsanCruc1 
pany L1m1t 

Factory, Brooklyn, N. Y. 
AGENTS: 

Lewis & Roth Co., 312 Denckla Bldg., Philadelphia 
Electrical Engineering & Mfg. Co. 

First National Bank Bldg., Pittsburgh 

Canadian Representative: 
Neville G. Johnson, 43 Hillsboro Ave., Toronto 
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TAYLOR MAXIMUM T RACTION TRUCK 

12 FACTS REGARDING "TAYLOR-MADE" TRUCKS 
ABSOLUTELY SAFE SAV E POWER 
RIDE LIKE PULLMANS SAV E ROAD BED 
SIMPLE IN CONSTRUCTION 
REDUCE WEAR OF MOTORS 
WILL INCREASE DIVIDENDS 
REDUCE COST OF MAINTENANCE 

LIGHT IN WEIGHT 
OV ERCOME FLANGE WEAR 
BRAKES DO NOT CHATTER 
PR EVENT SIDE OSCILLATION OF CARS 

TAYLOR ELECTRIC TRUCK CO. 
Established 1892 

SPECIFICATIONS ON REQUEST TROY, N. Y. 

- -

' ~?;J;~' ' 1•'~!· .. i, H _ 
1 r,r -
,, ~~Ti ' . r 8 

~ 

Boyer Case-Hardened Pins 
on the 

Liberty Bell Route 

SEND FOR PORT-FOLIO 

The fine high-speed cars on the famous L iberty Bell Route of the Lehigh Valley 
Transit Co .. Allentown-Norristown-Philadelphia, are equipped with Boyer case
hardened pins. 

What the User Says: 
H. Branson, superintendent of equipment of 

this property, says : 
"We have been using Boyer pins for the 

past two years. 
"We find them superior to and longer-lived 

than pins made in our shop. 

"We use th em throughout for brake rig
ging, such as leve rs and shoe heads. 

"They are on practically all of our trucks, 
city and suburban. 

"We have nothing but praise for the same.'' 

BEMIS CAR TRUCK CO., SPRINGFIELD, MASS. 
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Jewett 
Steel 
Cars 

Represent highest 
class workmanship 
from a thoroughly 
modern plant. 

Let us figure on 
your new eqmp
ment. 

The Jewett 
Car Company 

Newark, Ohio 

AXLES 
Cambria Special 

ELECTRIC RAILWAY JOURNAL 

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

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

103 

3263 

T-RAILS 
All weights 121b. to 1251b. 

per yard 

Open Hearth and Bessemer 
Track Bal ts and Nuts 

Cambria Steel Co. 
General Sales Office : Morris Bldg., Philadelphia 
Sales Offices: Atlanta, Boston, Buffalo 
Chicago, Cincinnati, Cleveland, Detroit' 
New York, Phlladelphla, Pittsburgh st' 
Louis, San Francisco, Tacoma, Mon'treai 

Works at Johnstown, Pa. 
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GOOD POLES QUICK 
Western Red Cedar Poles 

out of our new 
MINNEAPOLIS YARD 

Supplied by 40 outside yards-Two large up-to-date treating plants. 
We operate at Nakusp, B. C., the only pole-treating plant in Canada. 

General Office Th LINDSLEY BROTHERS co General Sales Office Spokane, Washington e • Minneapolis, Minnesota 
W endell & MacDuffie, New York City 
L ewis & Roth Co., Philadelphia 
E lectrical E ngineering & Mfg. Co., Pittsburgh, P a . 
Verne W . Shear & Co., Akron 

Southwestern Sales Office 
St. Louis, Mo. 

John K. Bovard, Indianapolis, Ind. 
Hendrie & Bolthoff M fg. & Sup. Co., Denver 
Construction Supply Co., Toronto 

Full T J E S Exactly 
6" Thick 8' Long 

Upper Michigan Cedar Ties 

WHITE MARBLE LIME CO. 
CEDAR DEPARTMENT 

Maniatique, Mich. 

NACHOD 
SPELLS 
SAFETY 
Automatic Signals for Electric Railways. 

Highway Crossing Bells . . 
Headway Recorders-Trolley Contactors. 

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

LETTENEY IS LASTING 

1867 
Anthracene Oil of 
Highest Quality, 

irwaaa,~ 

THE NORTHEASTERN CO. 

TOOE 

1916 
Carloads or less 

Shipped promptly. 

BOSTON, MASS. 

} f ori~i classes · .. 0 f iiectridl . constructi~~ ~~d repatt/ 

t Ji~i;,J!t!;~:::.e:;~;:n. <:i.1~~,, 

Frank F. Filer, Winnipeg 

~ 
e ~ne =:,,, 

CreoSOt'e Oil 

CUTS WOOD 
PRESERVING BILLS 

IN HALF 
Write for booklet 

BARRETT MFG. CO. 
NEW YORK 

Branches in Principal Cities 

FEDERAL SIGNAL CO. 
Manufacturers } · { Automatic } { A. C, 
Engineers for Signaling either or 
Contractors Interlocking D.C 

No Interlocking Switches Are Safe Without 
Federal Switch Guards 

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

118-130 New Montgomery St., San Francisco, Cal. 

Chaptnan 
Automatic Signals 
Charles N. Wood Co., Boston 

POLES w~:~!~ PILING 
We bra~ about the SERVICE we ~ive 

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

81 9 Broad Street, Grinnell, Ia. Spokane, Wash. 
Commit us to memory 

D o 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 the result will be both quick and 
satisfactory, 

Get Lf()"'l" ~ ~~ ,~ th.C, ~~i;u~"-t 
ELECTRIC RAILWAY JOURNAL, 239 West 39th St., New York 
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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. 

Archbold-Brady 
Company 

Engineeu. and Contractors 

SYRACUSE, 
N. Y. 

FOR SAFETY'S SAKE, BLAST WITH THE 

LOW FREEZING 

~ 
EXPLOSIVES 
Especially Made for Blasting Work 

IN WINTER WEATHER 

N OW is the time when the 
blasting crews experience 

trouble with explosives affected 
by chilling temperatures. 

Insist that all blasting shall be done with 
our LOW FREEZING EXPLOSIVES. 
They remain unfrozen and retain their 
efficiency in near zero weather. Thawing 
is seldom necessary. 

TELL US AB'OUT YOUR WORK-LET US HELP YOUR 
CREW TO GET BETTER RESULTS. WRITE TO DEPT. 24 

E . I. du Pont de Nemours &Co. 
Powder Makers Since 1802 

WILMINGTON, DELAWARE 

No Concrete 
used with 

0 
AO[ MA.AK REOIS,l[ACO 

STEEL 
POLES 
Not only is this extra installa
tion expense eliminated but 
better results are secured with 
the 

('AR.BO 

Earth Anchorage 

Write for complete information 

TheCARBO 
CORPORATION 

2<ll Rand McNally Building 

_\\ CHICAGO 

We Invite Criticism of 
Pittsburg 

Insulator Designs 
and welcome suggestions that will lead to new de
signs. We want the co-operation of managers 

No. 189-66000 Volts 

and operating engineers 
to help solve the difficult 
problems which confront 
the insulator manufac
turer. 

We carry standard in
sulators for every insu
lator requirement in 
e v e r y climate under 
every condition. Where 

standard stock does not meet special conditions, • 
our engineering staff will design and we will build 
insulators to suit. 

· Pittsburg Service has become identified with 
American power transmission. 

You should learn why. 

THE PITTSBURG 
HIGH VOLTAGE INSULATOR CO. 

Main Office and Factory: DERRY, PA. 
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5,000,000 C.M. Weatherproof Cable 

Our Facilities 
for the manufacture of electric wires and cables are un
excelled in this country, and enable us to supply all kinds 
and sizes and in any quantity. Every step in the process 
of manufacture of these products, from copper bar to 
finished product, is carried out and inspected in our 
own mills, and they are of uniformly high quality 
throughout. 

Prices or estimates upon request to our nearest ofnce. 

Standard Underground Cable Co. 

Boston 
New York 
Philadelphia 

For Canada: 

Pittsburgh, Pa. 
Atlanta Chicago 
Pittsburgh Detroit 
Cleveland St. Louis 

San Francisco 
Standard Underground Cable 

Limited, Hamilton, Ont. 

Salt Lake City 
Seattle 
Los Angeles 

Co. of Canada, 

ALUMINUM 
Railway Feeders 

Ci':-.~t.!: Electrical Conductors 

Aluminum feeder s are less than one-half the 
weight of copper feede rs and are of equal con
ductivity and strength. If in su lated wir e or 
cable is required, high-grade in su lation is guar
anteed. \Vrite fo r prices and full information 

Aluminum Company of America 
Pittsburgh, Pa. 

Another year added tothe 
PERFORMANCE RECORD OF KERITE 

KERITE~5'=COMPANY. 
N.1:.,1\l'VORK CHICAGO 

Aerial Cables 
Annunciator Wire 
Automobile Horn Cord 
Automobile Lighting Cables 
Automoblle Starter Cables 
Automoblle Charging Cables 
Automobile Ignition Cables 
Armature Colls 
Bare Copper Wire 
Bare Copper Strands 
Copper Wire. Bare 
Cambric C11.bles 
Fixture Wire 

Fire a nd Weatherproof Wire 
Field Coils 
Lamp Cord 
Moving Picture Cord 
Mining Machine Cables 
Magnet Wire 
Power Cable, Rubber Insulated 
Power Cable, Cambric Insulated 
Power Cable, Paper Insulated 
Slow Burning Wire 
Telephone Cable, Paper Insulation 
Telephone Cable, Rubber Insulation 
Weatherproof Wire 

JOHN A. ROEBLING'S SONS CO. 
TRENTON, N. J. 

Branches: 
New York Philadelphia Pittsburgh Chicago Boston Cleveland 
Atlanta San Francisco Los Angeles Seattle Portland, Ore. 

A "K-I" Instantly Pays for Itself in Time Saved 

Splicing Sleeve 

"PIONEER OF SPLICERS" 

Standard Railway Supply Co., 4229 Fergus St., Cincinnati, 0. 

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

New York Office: 30 Church St, 

Automatic Switch Stands, 
T-Rail Special Work, 
Manganese Construction, 
Crossings, Switches, Etc. 

~ "WHALEBONE" 

Fibre Track Insulation 
DIAMOND STATE FIBRE CO. 

Elemere, Del. Brid!leport, Penna. Chicaalo, Ill. 
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HICHEST QUALITY 
They can be delivered Anywhere! 

TRACK SPECIAL WORK 

WE MAKE THIS CRADE ONLY 

CLEVELAND FROC & CROSSINC CO. 

CLEVELAND, OHIO 

The Rail Joint Company 
185 Madison Avenue, New York City 

Continuous Rail Joint 

Makers of Continuous, Weber, Wolhaupter and 
100% Rail Joints 

Standard-Insulated-Step-Frog and Switch 
Protected by Patents 

Grand Prize, San Francisco, 1915 

@f_1l)f~ / . 
~~:- ,-~~ 0// ., 
0'-~::~:,'-.::.;'.<-: '-)~ '-:-<tia4' ·,, , - . 
"' , >--~ ~ •', ,:::, ~ _,___ ... 1- _:;• \ ""tr, 

. 11 t~ 

-~~~,'C - C 

-D;a,;;;=f;;;;;/lif~- in ·A-;;;ntine 

Where wagons cannot penetrate, where motor trucks 
cannot haul, where railroads do not run, the contractor 
can stil,I easily and quickly transport 

Corrugated ,.......~~~-~:-.. Galvanized i'"~:C;_!;_~-,?r,l 
Anti-Corrosive -~,"'.!Efr..~;,• Culverts 
Their immensely practical construction-their NESTA 
BILITY-is the feature that not only facilitates hauling 
and handling, but also Installation. Just as we were the 
pioneers of the "nestable'' Idea, so have we kept ahead 
In other points of culvert superiority-construction, the 
corrosion-resisting quality of the NO-CO-RO METAL. It 
will PAY YOU to learn about these points. Catalog G-3. 

An Assurance of Uninterrupted Service 

No. 72-10000 Volts 

is best secured by a careful selection of the transmission 
line insulators. It is here that breakdowns are most likely 
to occur. 

Hemingray Insulators 
by reason of their continued use on important transmission 
lines have demonstrated the soundness of Hemingray de
sign. The teats on the petticoat attract water on the outer 
and inner surfaces into drops-preventing 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 Covington, Ky. 

Factories : MUNCIE, INDIANA 

AETNA INSULATION LINE MATERIAL r- ; 

THE 
'!.'bird Hai l Insulators, Trolley Bases, Poles, Harps and Wbeels, 
Bronze and l\Ialleable Iron Frogs, Crossings, Section Insulators, 
Section Switches. 

- -( 289-93 A Street, Boston, lllass. _ @ Albert & J.M. Anderson Mfg. Co. ¼ 
\ ~t Establisbed 1877. • • -

·••-·"'" Branches-New York, 135 B'way, Phila-

CELEBRATED 

TRENTON TROLLEY 
WAGON 

No, 20-5000 Volts 

~. 

I 
I delphia, 429 R eal E state Trust Bldg. Chicago, 105 So, Dearborn st. 

,;an Francisco, G13 Postal Telegraph Bldg, London, 48 lllilton Street. ' ... ! 

Manganese Steel Track Work 

FROM THE 
LARGEST LAYOUT 
TO THE 
SMALLEST INSERT 

(1) 

St. Louis Steel Foundry, 1560 Kienlen, St. Louis, Mo. 
Owned and operated by Curtis & Co. Mfg. Co., St. Louis. 

J. R. McCARDELL&CO. 

Patentees and 
Sole Manufacturers 

TRENTON, N. J. 

CORRESPONDENCE 
~--SOLICITED 

~It meets every requirement --~-~-\~. >-=:_:_~_-.. _ ..... _-:i44,,_-------~ 
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SPECIAL TIES FOR 

POWER HOUSE 
LUBRICA TION 

TUH801L 
TRADE MARI\ 

FOR 
TURBINE LUBRICATION 

~ 
GAS 

CYLINDER OIL 
TRAD E MARK 

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

BORNE, SCRYMSER COMPANY 
80 SOUTH STREET, NEW YORK 

I-T-E 
Circuit Breakers 

Best in .. 
Design, Construction, Material 

For 
Heavy Railway Service 

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

8507 

The Cutter Company 
Philadelphia 

New- York Sw-itch and Crossing Co. 
~--.::;~""".:;:;-,:;;;~~ ·•· · Ho ho ken, N. J. 

Sp~cial Track Work 

Manganese Steel and Hard Center Frogs 

Switches Mates Crossings 

A m erican 

Rail Bonds 
Crown 
United States 
Twin Terminal 
Soldered 

American Steel & ,Vire Company 
Chicago New York Cleveland Pittsburgh ~'orcester Denver 

Export Representative: U.S. Steel Products Co., New Yor k 
Pacific Coast Representative: U.S. Stee l Produ c ts Co. 

San Francisco Los Angeles Portland Seattl e 

Kilby Frog & Switch Co. 
BIRMINGHAM, ALA. 

Tongue Switches, Mates, Frogs, Curves and 
Special Work of all kinds for Street Railways. 

SPECIAL TRACK WORK 
For ELECTRIC RAILWAYS 

THE AMERICAN F~i?T~~D co. 
HAMILTON, OHIO 
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"STRAIGHT-PUSH' 
(PATENTED) 

SASH OPERATORS 
Does Your Plant 

Measure Up to Its Load? 

If you are forced to keep two or three 
extra boilers under steam, ready to help 
carry your peaks, there is probably scale 
in your boilers, and they are not steaming 
freely. 

DEARBORN TREATMENT 

Your Plant, Too ? 

will remove this and likely enable you 
to get enough steam from your regular 
boilers to meet and carry your peaks, and 
at the same time greatly reduce your fuel 
consumption. 

Electric railway s throughout the country 
-some near you-are realizing the vir
tues of the Drouve "Straight-Push" prin
riple as apolied to their ventilation prob
lems. Ask us for nearest installation. 

Dearborn Treatment is made to suit 
water conditions at each plant. Send 
gallon of water for analysis. 

THE G. DROUVE COMPANY Dearborn Chemical Company Bridgeport, Connecticut 
McCormick Building, Ch icago 

The Babcock & Wilcox Company 
85 Liberty Street, New York 

WATER TUBE ST EAM BOILERS 
Steam Superheaters M echanical Stokers 

ATLANT A, Candler Building. 
BOSTON, 35 Federal St . 
CH I CAGO, Marquette Building. 
CINCI NNAT I , Traction Building. 
CLEVELAND, New England Building. 
DENVER, 43 5 Seventeenth St. 

Works BARBERTON, OHIO-BAYONNE, N. J. 

BRANCH OFFICES: 
HAVANA , CUBA, Salle de Aguiar 104. 
HOUSTON, TEX., Southern Pacific Bldg. 
LOS ANGELES, I. N. Van Nuys Bldg. 
NEW ORLEANS, 533 Baronne St. 
P HILADELPHI A, North American Building. 
PITTS BURGH, Farmers' Deposit Bank Bldg. 

SALT LAKE CITY, 705-6 Kear rui Bldg. 
SAN FRANCISCO, Sheldon Bldg. 
SAN JUAN, Porto Rico, Roy.al Bank Bldg. 
SEATTLE, Mutual Life Building. 
TUCSON, ARIZONA, Santa Rita Hotel Bldg. 

COAL STORAGE 
vs. 

CAR SHORTAGE 
Wh y don 't you put in a coal ha ndling 

plan t to save troub le and m oney? 

W rite for catalogue. 

R. H. BEAUMONT CO. 111 So . 5th Street, 
PHILADELPHIA 
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Poor Insulation Means Costly Operation 
There are no two ways about it . You have only your insulation 

between valuable equipment and r isk of heavy losses. 
Many lines specify Micanite because its fi nal cost is fa r below that of 

even the cheapest insulation. 
Send for the Bulletins. 

Mie1\NITE EMVIRE LIN0T1\VE K 1\BL1\K M1ee 
Commutator Insulators, 
Tubes, Washers, Rings, 
Segments, Sheets Tapes, 
etc. made of imported mica 

Linseed oil t reated Cam
bric, Linen, Silk, Can va s, 
Duck a nd Pa ~ers. Hi~h 
pun ct u re voltage, long. life, 

Linseed o il coated tape 
both straigh t and bias cu t 
fo r co il winding , cable 
splicing, b u s b a rs, etc. 

Black varnish ed Cambric, 
Linen , Silk, Canvas, Duck 
& Papers, Flexible, efficient 
under h igh tem perature. 

Untreated insulating fab
rics, Papers, Fibres, Linen 
T a pes, Sleeves, Shellacs, 
Cem ents and Varnishes. 

New York 
68 ehurch St. Mie1\ INSUL1\T 0R e ~. ehicago 

5.!J.2 So. Dearborn St. 

If you don't know which Webbing 

71892 

-ask US 
Tell us your service requirements 
and we'll make you the tapes and 
Webbings you need. Hope Tapes and 
Webbings are making good in Elec
tric Railway service from Maine to 
California. Write for Sample Book. 

HOPE WEBBING CO. 
PROVIDENCE, R. I. 
396 Broadway, New York 

Consumers' Rubber Co., 
829 Superior Ave. N. W., Cleveland 

Belden Mfg. Co., 
23d St. and Western Ave., Chicago 

T. C. White Co., 
1124 Pine St., St. Louis 

JACKS 
Barrett Track and C ar J acks 
Barrett E mergency C ar J acks 
Duff Ball B earing Screw J ack s 
Duff Motor Arm at u re Lifts 

The Duff Manufacturing Co., P ittsburgh , Pa. 

A. G. E. LABOR SAVING MACHINES 
For Armature B a n ding, Coil Winding, Taping, Pin
ion Pulling, C ommutator Slotting a nd Pit Jacks, Arma

t ure Buggies a nd A r matur e Removing Machines 

M a nufactured by 

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

KINNEAR· , 
Steel an d Wood 
Rolling D oors 

For Car Houses and Power Houses 

Write for new Ca talog " M" and Booklet 
''Car House Doors." 

The Kinnear Mfg.Co.,Columbus,O. 
Boston Philadelphia Chicago 

~ 
Tapes and Webbings~ 

are produced accord
ing to the specifica
tions laid · down by 
Railway Motor Man
ufacturers. Popular 
w i t h manufacturers 
of motors because al
ways r ight as to width 
a n d thickness o f 
mater ial, b r e a k i n g 
str ength, yarns, warp 
ends, and other stand
ard requirements. The 
prices and material in
variably satisfactory. 

~ "..-s-"'°'" 
Anchor Webbing Co. 

Mill & Office, Woonso ck et, R. I. 

ReJ)resentatives: Chicago-E. P. Ba r tlett, 1368 Grand Ave. 
::St. Louis-Brown & Ha ll, 6:LO · Central Nat . Bk. Bldg. Cleveland, 
Ohio-R. S. Mueller, 423 H igh Ave. , S. E. 

The Groos Metal Shear 
Cuts ½" Sheet Steel. any width ~r length, 
weight 141 b. Steel drop forgings throughout. 
Va nadium Stee l blades. 

$7 .50 delivered to any part of U. S. 
Chicago Patented Tools Co., 

1609 Owen Ave., Racine, Wla. :;. 

X ,. £&§? § -~ £44 

.11WATI Rl'if ~ilt;1i.lf 
\Jf'()' 801L,,:JEEQ:· AJJQ AU .. • .•N l)USTIU,~::-.µ$~~:\{ 
/?wii:':!3'.•$CAlFE"·\i •·SON.'ii('co:,t/{·§i}i:Ph·r~:~.~~~:~t r.A.fJE 
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This Trade Mark is a Certificate of Quality 
and a Guarantee of Good Service 

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

One of the 
World's 
greatest 
Trade-marks 

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

The Standard Paint Company 
Woolworth Building,, New York 

7256 Boston Chicago Denver 

Send 
us your 
hoisting 
problems. 

Yale "line 
of steel" 
construc
tion resists 
shock. 

Preventing Labor Waste 
The speed and powe,r of the Yale Triplex Block 

so multiply man power that the heaviest loads may 
be moved without labor waste. 

Safety and efficiency are built into the Yale 
Triplex Block through correct design, material and 
workmanship. And in the final test of 3360 pounds 
to the ton and the final inspection is the unwritten 
guarantee of Service and Safety. 

The Yale & Towne Mfg. Company 
9 East 40th Street New York City 

CAMERON 
COMMUTATORS 

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

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

Cameron Electrical Mfg. Co. 
ANSONIA CONNECTICUT 9107 

GREEN CHAIN GRATE STOKERS 
For Water Tube and Tubular Boilers 

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

Catalogu e " G"-Green Chain Grate Stokers 
Catalogue No. 8-Geco Ash Handling Sys

tems Sent on Application 

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

Messrs. G. D. Peters & Co., Ltd. 
Moorgate Works, Moorfields, LONDO"II, [. C. 

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. 
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When Ordering New Cars or Rebuild
ing Old Ones Install 

The "Utility" 
Electric 
Thermometer 
Control 

and save up to 70 per cent in 
car heating current. 

At any set point-say when the temper
ature in the car reaches 50 degrees, the 
control automatically cuts off the heating 
current. Working "overtime" car heat
ing current costs thousands of dollars. 

The "UTILITY" ELECTRIC THER
MOMETER CONTROL Is Very Sensi
t ive to Temperature Changes and is Un
affected by VIER A TION. 

Let us tell you how to properly heat your 
cars and save the waste current. 

Railway Utility Company 
721 W. Fulton St., Chicago 

1328 Broadway, New York 

PANTASOTE 
The National Standard 
for Car Curtains and 
Car Upholstery 

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

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

797 Monadnock Bldg., San Francisco, Cal. 

WE CAN CUT YOUR COST OF 
HEATING CURRENT 

WRITE FOR THERMOSTATIC CONTROL INFORMA'J;'ION 

fiOLD 
ELECTRIC HEATERS Cut in-

stallation and Maintenance Charge. 

VENTILATORS Also Ventilate in 
Stormy Weather. 

THERM OST A TS Save Current. 

ORIGINATED the Use of NON
CORROSIVE Wire for Electric 
Car Heaters. 

ORIGINATED The Ventilated 
Coil Support. 

LET US FIGURE ON YOUR NEXT REQUIREMENTS 

Gold Car Heating & Lighting Co., 17 Battery Pl., New York 

Get Our 
Price Lists on -= 

BADGES and 

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

The Best Shade ~oilers For Cars 
SPECIAL shade rollers for cars, that will last and give satisfac• 

tion for years, and yet cost but little more than the poorest 
vou can buy, are made by the Stewart Hartshorn Co., E. Newa rk, 
N. J. This company is by fa r the larges t shade roller manufacturer 
in tbe world. It is able to give high quality at lower prices because 
of the enormous output. Write for ca talog, sta ting wants. You are 
ahray~ protected, when ~~ 
you buy shade rollers, 
lf they bear the siguature. 

MAKE 
THE 

BEST 

THE RAILWAY SUPPLY& CURTAIN Co. 
CHICAGO 

CAR CURTAINS & FIXTURES 
FOR ALL PURPOSES 
CATALOGUE ON REQUEST 

Our forty years of 
successful punch making 
are well demonstrated in 
the perfection of our 
product, which is Stan
dard throughout the 
world. 

These punches prove 
the most efficient, be
cause they operate _quick
est and easiest, and the 
most economical because 
they wear longest. 

Let us show you WHY. 

Punchmakers since '72. 

R. Woodman Mfg. & 
Supply Co. 

63 Oliver St., Boston, 
Mass. 

E. G. Long Co., 50 Church St., New York City 
Eastern Electrical and Export Representatives. 
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The JOHNSON Registering 
Fare Box 

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

Johnson Fare Box 
Company 

Jackson Blvd. and Robey St. 
CHICAGO 

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

TICKETS 
as well as 

CASH FARES 
Try these boxes on your one

man cars 

Cleveland Fare Box Co. 
CLEVELAND, OHIO 

-MASON SAFE'l'Y TREADS-prevent slipping and thus obviate 
damage suits. 
fir:~!:f~:?dLiih\l i~-'!;!"}ghf LOORING-for steel cars Is sanitary, 

STANWOOD STEPS-are non-slipping and self-cleaning. 
Above products are used ou a ll leading Railroads. For details 

address 
AMERICAN JUASON SAFETY TREAD CO. 

Main Offices: Branch Offices : Boston, New York City, Chicago, Phila• 
Lowell, Mass. delphia, Kansas City, Cleveland , St. Louis. 

Direct 
Automatic 

Registration 
Bythe 

Passenger 
Rooke Automatic 

Register Co. 
Providence, R. I. 

The Peter Smith Heater Company's Forced Ventila~ 
tion Hot Air H eaters are approved by the Board of 
Underwriters', also they are protected with patents in 
United States and Canada. Catalogue and detail data 
will be furnished you upon request. 

THE PETER SMITH HEATER COMPANY 
1735 Mt. Elliott Ave., Detroit, Mich. 

Ventilation-Sanitation-Economy-Safety 
All Combined in 

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

We Also Manufacture Pressed Steel Hot Water Heaters 

THE COOPER HEATER CO., CARLISLE, PA. 

Tickets that 
MEAN Something 

T he new Macdonald Cash Receipt 
Holder provides a permanent record of 
that most vital item-CASH FARES. 
It enables the auditor to have infor
mation as to the point of origin and 
destination of train fares. It is all 
the art of rai lroading has developed 
to date-SPEED AND SAFETY. 

A sample holder mailed on request. 

The Macdonald Ticket 
& Ticket Box Co. 

Cleveland, Ohio 

Grease Lubricates the 
HENSLEY Trolley Wheel 

A one piece casting with a grease 
cavity in the hub. Can be fill ed in 3 
seconds through the end of the spin
dle. Gives continuous "force feed" 
lubrication. 

Made to any dimensions to fit any 
Harp. Longest li fe with least wear 
on trolley wire. 

Ask for our trial proposition. 

Hensley Trolley & Mfg. Co. 
Detroit, Mich. 

Railway Headli~hts 
Used by 225 Railroads 

For City and Interurban 
Cars, Locomotives, Mines, 
Marine and Industrial Use 

Indianapolis 

. See th9 Crank of the 

, CREAGHEAD DESTINATION SIGN 
· · By m ea ns of it, conducto r o r motorman 

c an change s ign without leaving pla tform 
• A ll that has to lie d on e is to turn the 

crank. Better investigate 

CREAGHEAD ENGINEERING CO., CINCINNATI, O. 
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Eclipse and Acme 
Fenders Give Im
munity from Ac
cident Suits 

• . .. --~- --- The function of any fender 
is to protect the human body 
from the first irppact with car 

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

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

Will send sample for trial. 

ECLIPSE 
RAILWAY SUPPLY CO. 

Cleveland, 0. 

/ 

Safety 
on the 
Curve 

When wet rails ren
der brakes useless 
and motormen must 
have a sanded curve, 
you can depend upon 

The Haese Track Sander 
It puts the sand directly on the rails. It can't rrtiss 
them because the flexib le, telescoping spout is fas
tened near the base of the truck, directly above the 
rail. 
T he position of the Haese Sander is independent of 
the position of the car body. That's what you want. 
W rite fo r all the facts. Do it NOW! 

The Haese Track Sander Co., Inc. 
311 26th Avenue, Milwaukee, Wis. 

''UNION'' Special for the Electric Railway Service 

Non-arcing Enclosed Fuses 

By refilling will save you an average 
of 58 % in the cost of new fuses. 

Fuses of guaranteed correct rating, insuring 
true and economical protection. 

Made under the best manufacturing conditions 
and of thoroughly inspected materials. Properly 
tested before leaving factory. 

Other capacities of 6oo Volt and 250 Volt. 
N. E. Code Standard. 

Get our latest catalogue, 26-R, for your file. 

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

SAFETY FIRST-ECONOMY NEXT 
Non-renewable fuses are an expense. A good, renewable fuse is an investment. 

The only good Renewable Fuse on the market is marked "Economy" 
Write for Catalog No. 2 and Bulletin 

ECONOMY FUSE & MFG. COMPANY, KINZIE AND ORLEANS STS., CHICAGO 



JANUARY 1, 1916] ELECTRIC RAILWAY JOURNAL 115 

E.G.;tong Cmnpany 
EDWARD H. MAYS, President 

Offices, 50 Church Street, New York 

@PRINGS 

~/?'ASTlNGS 

~rORGINGS 

Peckham Truck Parts 
Diamond Truck Parts 

Car and Truck Accessories 

ELECTRICAL REPRESENTATIVES 

Union Spring & Mfg. Co. 
Leaf and Coil Springs 

MCB Pressed Steel Journal Box Covera 

The Brake Shoe 
Business 

No one man can know more than a small 
portion of the vast fund of information 
relating to brake shoe design, construction 
and ?-pplication. But collectively the mem
bers of the American Brake Shoe and Foun
dry Company know a great deal about brake 
shoes and braking. Our knowledge has 
saved thousands of dollars to many electric 
railways. We are at your service. 

Awarded Gold Medal, Panama-Pacific Exposition. 

American Brake Shoe & Foundry Co. 
MAHWAH, N. J. 

30 Church St., New York McCormick Bldg., Chicago 
71607 1 

-the ·economical railway motor brush 
There's always a limit to carbon brush 
economy-Speer's G has reached that 
limit: 

Get a set for trial. 

Speer Carbon Co., St. Marys, Pa. 

LUBRICATIO N on some systems costs more 

than on other systems. Lubrication on systems 

using TULC cos ts less than arr those using run-

3316 

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

Pat. May 31, 1898 ; Sept. 
l,1 1903; Aug. 2, 1904 ; Dec. 
:.::9, 1908; June 15, 1909; April 21, 1914. 

Wheel Truing Brake Shoe 1. You need not keep a crew of men for wheel removal and maJ 
Wii:~teeT;l~:oou Bs;;k;heeSh;~ Shc~.1 
Detroit Michlga0 
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ARCHER & BALDWIN MACGOVERN AND COMPANY 
lNC. 

114-118 Liberty Street New York City FRANK MACGOVERN, Pres. & Gen. Mgr. 
114 LIBERTY STREET NEW YORK CITY 

TELEPHONE 4337-4338 RECTOR 'Phone, 3375-3376 Rector 
60 CYCLE ROTARY CONVERTERS 

Rotary Converters, 
Motor Generator Sets, 
T ransfor mers, 
Railway Motors, 

Al ternating Dynamos, 
Direct Current Dynamos, 
Alternating Motors, 
Direct Current Motor~, 

2 

2 

1000 

500 

300 

K \V. -Gen. Elec., type H C, form P, 6 phase, 1667 amps., 
600 volts D.C., 360 R.P.M. 
KW. Gen. E lec., type HC~_form P, 6 phase, 870 amps.

1 575 volts D .C., 600 R.P.1V1.., with end play and speea 
limit device. 
KW. Gen. E lec., t ype H C, form P , 6 phase, 500 amps., 
s_s o. volt ~ D .C., 900 R .P.M., with end play and speed 
h m1t device. 

ALSO ENGINES, BOILERS, CONDENSERS, 
HEAT ERS, ETC. 

200 KW. W estinghouse, 3 phase, 600 volts D. C. , 900 R.P.M., 
with starting motor. 

Immediate Delivery 
Send f or catalogue giving complete list. THIS IS OF NECESSITY ONLY A PARTIAL LIST

SEND FOR CATALOG 

CARS FOR 
OPEN and CLOSED 
MOTOR and TRAIL 

S ALE COMPLETE .ARMATURES ;, 
. . ... ,/ FoR·--_ ALL. · . . T~E .. STANDJ(~ 

Write fo r Price and F ull P ar ticulars to GET ou;'!'~il~!~T .. RA~sJ~!t~\°R 
ELECTRIC EQUI P M E N T CO. · ·••• · , ,,,,,,,<::;' ~metlca•• Cre.iitesf •Ropalt:wo .. 

CLEVELAND . ..,(ARMATUR.£\,.jif , .. "' '· ., · Commonwealth Bldg. P hi ladelphia, P a. 
. :::;/ ,- . .:,~~::;,.::,:::: }if { /-·.-

POSITIONS WANTED 

A THOROUGHLY ex perieT' ced audi to r a nd 
traffi c manager desires a position with a n 
interurban electric r ail way or light and power 
company. T en years in last posi tion ; r esigned 
to look after estate a nd 1, roperty in ter est s. 
\Vas a member of the Central E lectric Rail
way a nd T ,·affic A ssoci ations a nd can furn ish 
t he best of refer ences. Box 914, Elec. Ry. 
J our. 

ENGINEER manager, age 33, with ten years' 
excellent experience in construction, opera
t ion and executive ra ilway work, desires po
sition with lar ge r company. Expe rience in
cludes valuat ion work for pu r pose of ca p
italization, ma nagemen t and rebuil ding of run 
down pr operties, and supervision of n ew con
struct ion. Best of r efe r ences from pr ese nt 
a nd past employers. Box 909, Elec. Ry. Tour. 

GENERAL auditor, 34, wid e a nd var ied ex
pe rience with steam and electric r a ilways , 
city and interu rban, light a nd power and gas 
unde.r takings. A ddress S lan ey, Box 64, 
K errisdale, I3'. C. 

LA WYER and elect rica l engineer, six years 
la w l?ractice, almost four years with large 
elect rical manufacturing c()mpany, desires to 
make a connection in P hiladelphia or N ew 
Yo rk, either professional or in a business 
capacity, where such experience would be of 
especial value. Box 905, Elec. Ry. Jour., 
Real Estate Trust Bldg., Philadelphia, Pa. 

MASTER mechan ic open for posit ion; eigh teen 
years' experience ; American and married. 
T horoughly experienced in mainten ance, r e
bu ilding and shop· management, costs, etc. 
A-1 r eferences. Box 913, E lec. Ry. J our. 

G ~ ~QU/1. ""W '4-Mi 

lhlo t~ ~~Uif.t 
ADVERTISING RAT ES 

Positions Wanted. Evening Work W anted. 
2. cents a word, minimum charge Su cents an 
)nsertion, payable in advance. 

Positions V acant. Salesmen Wanted, Agencies, 
all undisplayed Miscellaneous ads. Machinery and 
P lants For Sale ( with onel ine of di,;play heading), 
3 cents a word, minimum charge $1.50 an i nsertior .. 

A ll advertisements for bids cost $2.40 an inch. 
Advertisements in display type coot as follows 

for single insertions: 
l- l 6 pa11e, $5.00 
l-8page, 10.00 
1-4 page, 20.00 

i in . single col., $3.00 
4 in. single col., I 1.60 
8 in. single col., 22.40 

In replying lo advertisement,, oend copie• of 
leslimoniol,, etc., imleod o/ originals. 

POSITIONS WANTED 

SU PERINTEN D ENT electric ra ilway; 18 
yea_rs' experience transpor tation and cla ims, 
desires to change ; best of refer ences from 
past and present employer s. Box 845, Elec. 
Ry. Jour. 

MISCELLANEOUS 

Wanted-Used Baggage Car 
Good second-hand baggage and expr ess car fo r 

in terurban service ; 40 to SO f eet in length; 
equ ipped with four 75 to 100 hp. motors; 
straight and automatic a ir equipment; t rucks 
with M. C. B. wheels; Kankakee and U rba na 
Traction Company, Urbana, I II. 

FOR SALE 

Storage Battery Car-For Sale 
Same type as the successful Third A venue 

cars. Equipment in excellent condition. 
Labor atory t ests show batteries in first class 
condition and to have good life in them. 
I nvite inspection. Change to trolley type of 
car cause of discontinuing its use. Will sell 
cheap. N. C. P ublic Service Co., Greens
boro , N, C. 

RAILS 
Some wonderful bargains 

Locomotives-Cars-Equipment 

Armature Coil Taping 
Machine 

Saves Time, Labor and Money 

A boy can tape 40 
coils for W estinghouse 
12A A rmature in a n 
hour. F urther par
t iculars gladly fur
nished . 

Geo . M. Griswold Machine Co 
New Haven, Conn. 

THE ART OF BUYING 
is as much a reality as is the Art of Selling. Advertising of the right kind helps the buyer as much as it does the seller. 

The Electric Railway J ournal Service Department helps advertisers prepare advertising copy of real interest and use 
to Journal readers. 

The Service Department is ready to serve you, Mr. Manufacturer. 

ELE CTRIC RAILWAY JOURNAL 239 West 39th Street, New York 
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THE 
CINCINNATI 

CAR 
COMPANY 

WORKS: 

WINTON PLACE 
CINCINNA Tl, OHIO 

-::::~;\:·.:: .. }it:: ~::· ........... ······ ::./:{:::::·. 

: 
1.R:&Uce · cear ":bd; i-

i\/({} . . . . . .. . .. ·:· : .·· --:_:: ·_"/ _//:'_: 

"'' PlPion Maintenanctll 
:,cc.;o,, .• ,,,f:-<tf 

-· :---.-.-.;-.-........... _ .. _.;_~-..:::::=.==.:r:=::-:· , 

WHITMORE~ GEAR, . 
PROTECTIVE COMPOSmON : 

Whitmore Manufacturing Co. 
Lubricat ing Engineers 

CLEVELAND, OHIO 

Insure Your Cars 
Against Deterioration 

Buying JONES CARS is that form of 
insurance. You do not figure the life of 
a Jon es Car by single years, but by 
decades. You do not reckon to get so 
much service and then stop. You do 
not kn ow when your service from a 
Jo11 es Car will cease. 
Thus figured, the cost of a Jones Car be
comes a small factor in the general cost 
of equipment. The economy of a Jones 
Car is all the greater because of the low 
yearly maintenance cost. 

The Secret of This Permanence 
There is none. The fact is simply that 
Jones Cars have been built so long that 
cumulative experience was bound to 
count. The mistakes in car building 
were all weeded out long ago. 
Men, methods, materials-they find their 
highest expression in 

"Jones Car of Permanence" 
Correspondence solicited. 

J.M. Jones' Sons Company 
Builders of Cars for Electric Railways Exclusively 

Established 1839 Incorporated 1911 

Watervliet, N. Y. 

~ 
/ 74.rmalure \ 

For Mileage 
Post's ZERO and MOTOR metals have been 

standard for a third of a century in shops where 
mileage records are attained. 

Nothing but highest grade of virgin raw mate
ri als used. 

Write us for details. 

E. L. Post & Co., Inc. 
Sole Mfrs. 

50 Cliff St., N. Y. City 

3201 
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READY - REFERENCE INDEX 
to products manufactured by advertisers in this issue of Electric Railway Journal 

Over 300 d iffe r en t p rod ucts a r e h e r e listed . 
The A lph abetical Index (see e ig h t h page fo llo wing) 

gives the page n u mber of each a d ve r t isem ent. 
As far as possible advert isemen ts are so a rranged 

that those relating to the sam e kin d of equipment o r 
apparatus w ill be found together . 

Acetylene A pparatus. 
( See Cutting Apparatus, 

Oxy - A cetylene.) 

Acetylene Serv ice'. 

Be nders, Rall. 
N iles-B ement-P ond Co. 
Watson-S tillman Co. 
Zelnicker Su p. Co., W . A. 

Blasting Powder & Equipment. 

T his r ead y-r e f e r ence index is up to date, changes 
being m ade each week . 

I f you don 't fi n d li st ed in t hese pa ges any product 
of wh ich you desire the name o f th e maker, write or 
wire E lectri c Railway J o urna l, a n d w e will pro mptly 
furnish the in fo rma ti on . · 

National Brake Co. 
National Safet y Device Co. 
St. Louis Car Co. 
Taylor E lec. Truck Co. 
VVestinghouse Trac. B. Co. 

Castings, Malleable and Brass. 
Amer. Brake Shoe & Fdry. Co. 
American Gen'l Eng'g Co. 
Bemis Car Truck Co. 
Hadfield's, Ltd. Davis-Bournonv1lle Co. 

Oxweld Acetylene Co. 
Prest -0-Lite Co., Inc., The. 

DuPon t d e Nem ours & Co., Broom s , Track, Steel or Rattan. Long Co., E. G. 
S t. Louis Car Co. 

Adverti sing, Street Car. 
Collier, Inc., Barron G. 

Air C leaners. 
Lord Mfg. Co. 

Alloys and Bearing Metals, 
(See Bear ings an d Bear ing 
Metals. ) 

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

Amusement Devices. 
Este Co., The J. D. 

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

Anti-Climbers. 
Railway Improvement Co. 

Automobiles and Busses. 
Brill Co., The J. G. 

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

Axles, Car Wheel. 
Bemis Car Truck Co. 
Brill Co. , The J. G. 
Cambria Steel Co. 
Carnegie Steel Co. 
Cincinnati Car Co. 
Hadfield's, Ltd. 
National Tube Co. 
Niles Car & Mfg. Co. 
St. Louis Car Co. 
Standard Steel Works Co. 
Taylor Elec. Truck Co. 
Westinghouse Elec. & M. Co. 

Babbitting Devices. 
American General Engrg. Co. 
Columbia M. W. & M. I. Co. 

Badges and Buttons. 
American Railwar Supply Co. 
International Register Co., The 
western Electric Co. 
Woodman Mfg. & Sup. Co., R. 

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

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

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

Bearings and Bearing Metals. 
Ajax Metal Co. 
American General Engrg. Co. 
Bemis Car Truck Co. 
Columbia M. vV. & M. I. Co. 
General Electric Co. 
Long Co., E. G. 
'.More-Jones Brass & Metal Co. 
Post & Co., E. L. 
St. Louis Car Co. 
Taylor Elec. Truck Co. 
Westinghouse Elec. & M. Co. 

Bearings, Center. 
Baldwin Locomotive Works. 

Bearings, Ollless, Graphite, 
Bronze & Wooden. 

Graphite Lubricating Co. 
Bearings, Roller and Ball. 

Hess-Bright Mfg. Co. 
Railway Roller Bearing Co. 

Bells and Gongs. 
Brill Co., The J. G. 
Electric Service Supplies Co. 
National Tube Co. 
St. Louis Car Co. 
Trolley Supply Co. 
Western Electric Co. 

E. I. Western Electric Co. 

Blow Torches fo r Soldering and 
Brazing. (See Cutting Ap
paratus, Oxy-Acetylene.) 

Blowers. 
General Electric Co. 
Westinghouse E lec. & M. Co. 

Boilers. 
Babcock & Wilcox Co. 

Boller Cleaning Com pounds. 
Dearborn Chemical Co 
Johns-Manville Co., H. W. 

Boller Coverin gs. 
Johns-Manville Co., H. W. 

Boller Tubes. 
National Tube Co. 

Bond Clips. 
E lectric Railway Improve. Co. 

Bond T esters. 
American Steel & Wire Co. 

Bonding Apparatus . 
Davis-Bournonville Co. 
Electric Railway Impr ove. Co. 
Ohio Brass Co. 
Oxweld Acetylene Co. 
Prest-0-Lite Co., Inc., The. 

Bonding Tools. 
American Steel & Wire Co. 
Electric Railway Improve. Co. 
Electric Service Supplies Co. 
Ohio Brass Co. 

Bonds, Rall. 
American Steel & Wire Co. 
Electric Railway Improv e. Co. 
Electric Service Supplies Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
Ohio Brass Co. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 

Book Publishe rs . 
McGraw-Hill Book Co., Inc. 

Boring Tools, Car Whee l. 
Niles-Bement-Pond Co. 

Braces, Rall. 
Kilby Frog & Switch Co. 
Steel Car Forge Co. 

Brackets and Cross Ar ms. (See 
also Poles , T ies, Posts, Etc.) 

Bates Expanded Steel Truss 
Co. 

Creaghead Engineering Co. 
Electric Railway Equipment 

Co. 
Electric Service Supplies Co. 
Int'l Creosoting & Constr. Co 
Lindsley Bros. Co. 
Ohio Brass Co. 
Western Electric Co. 

Brake Adjusters. 
Smith-Ward Brake Co., Inc. 

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

Brakes, Brake Systems an d 
Brake Parts. 

Brill Co., The J. G. 
British Westinghouse Elec. & 

Mfg. Co. 
Columbia M. W. & M. I. Co. 
General Electric Co. 
Jones' Sons Co., J. M. 
Long Co., E. G. 
Lord Mfg. Co. 

Zelnicker Sup. Co., W. A. 

Brush Holders. 
Anderson Mfg. Co., A. & J.M. 

Brushes, Carbon. 
Calebaugh Self • Lubricating 

Carbon Co .. Inc. 
Dixon Cru cible Co., Joa. 
General E lectric Co. 
Jeandron, W. J. 
Morgan Crucible Co. 
Speer Car bon Co. 
Western E lectric Co. 
Westinghous e E lec. & M. Co. 

Buckets, Grab. 
Beaumont Co., R. H. 

Bumpers, Car :Seat. 
Electric Service Supplies Co. 
Imperial Rubber Co. 

Bunkers, Coal. 
Beaumont Co., R. H. 

Bunting. 
Boyle & Co., Inc., J ohn. 

Bushings, Fi bre. 
Diamond St a te Fibre Co. 

Bushings , Gra phite and Wooden. 
Graphite L u bricating Co. 

Bushings , Ma nganese. 
Bemis Car Tru ck Co. 

Bushi ngs, Rubber. 
Imperial R u bber Co. 

Buttons. (See Badges a nd 
Butto ns.) 

Cables. (See Wires and Cables.) 
Carbon Brushes. 

Carbon.) 
(See Brushes, 

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

Car Trimmi ngs. (For Curtains, 
Reg lsters , Doors, Seats, etc. 
See t hose headings.) 

Cars, Passenger, Freight, Ex-
press , etc. 

American Car Co. 
Brill Co., The J . G. 
Cambria Steel Co. 
Cincinnati Car Co. 
Jewett Car Co. 
Jones' Son s C o., J. M. 
Kuhlman Car Co., G. C. 
Laconia Car Co. 
Niles Car & Mfg. Co. 
St. Louis Car Co. 
Southern Car Co. 
United Electric CJ!,r Co., L td. 
Wason Mfg. Co. 

Cars, Self-Prope lled. 
British Westinghouse Elec. & 

Mfg. Co. 
Electric Storage Battery Co. 
General Electric Co. 

Castings, Brass. 
More-Jones Brass & Metal Co. 

Castings, Composition or Cop
per. 

Anderson M. Co., A. & J.M. 
Castings, Gray Iron a nd Stee l, 

Amer. Brake Shoe & Fdry. Co. 
American Gen'l Eng'g Co. 
Bemis Car T r uck Co. 
Columbia M. W. & M. I. Co. 
Falk Co., The. 
Hadfield's, L t d. 
Jones' Sons Co., J. M. 
Long Co., E. G. 
St. Louis Car Co. 
St. Louis Steel Foundry. 
Standard Stef!l Works Co. 
Union Spring & M f g. Co. 

Catchers and Retrievers, Trof. 
fey. 

E arll, C. I. 
Eclipse Railway Supply Co. 
Electric Service Supplies Co. 
Long Co., E. G. 
Lord Mfg. Co. 
New H aven Trolley Supply Co. 
Ohio B rass Co. 
Trolley Supply Co. 
Wood Co., Chas. N. 

Celling, Car. ttiee Headlining.) 

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

Charging Sets, Storage Battery. 
General Electric Co. 

Checks, Employees'. 
American Ry. Supply Co. 

Cheese Cloth. 
Boyle & Co., Inc., John. 

Chemists. 
Little, Arthur D., Inc. 

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

Clamps and Connectors for 
Wires and Cables. 

American Gen'l Eng'g Co. 
Anderson M. Co., A. & J. M. 
D ossert & Co. 
Electr!cal Engrs. Equip. Co. 
Ele_ctr1c Service Supplies Co. 
General Electric Co 
Klein & Sons, Mathias 
Ohio Brass Co. · 
Standard Railw~y Supply Co. 
Wes tern Electric Co 
Westinghouse Elec. & M. Co. 

Cleaners and Scrapers, Track. 
(See also Snow. Plows, 
~weepers and Brooms.) 

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

Cleats, Car Wiring. 
General Electric Co. 

Clusters and Sockets. 
General Electric Co. 

Coal and Ash Handling. (See 
Conveying andHolstlng Ma. 
chlnery.) 

Coasting Clocks. 
R a ilwa y Improvement Co. 

Coll Banding and Winding Ma-
chines. . 

Americl!-n Gen'l Eng'g Co. 
Colum_b1a M. W. & M. I. Co. 
E lectric Service Supplies Co. 
W estern E lectric Co. 

Coils, Armature & Field. 
Cleveland Armature Works. 
Columbia M. W .§,, M. I. Co. 
D & W Fuse Co. 
General Electric Co 
Mica Insula tor Co. · 
W estern ElectMc Co. 
W estinghouse Elec. & M. Co. 

Coils, Choke & Kicking. 
Electric Service Supplles Co. 
General Electric Co 
Westinghouse Elec. 

0

& M. Co. 

Coln-Counting Machines. 
International Register Co., The 
Johnson Fare Box Co. 
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Use Standard 
Equipment 
by Adopting 

EARLL 
Catchers and 

Retrievers 

They have stood the 
test of years, and have 
been improved as the 
result of long exper
ience. 

C. I. EARLL 
Factory 

York, Pa. 
Offices 

11 Broadway, N. Y. 

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

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

The New 

Portable Electrodynamometer 
Instruments 

Model 329, Polyphase W attmeter 
An Instrument of Precision guaranteed to an accuracy of ½ ot 

1 % of full scale va lue, on A.C. Circuits of any frequency up to and 
inc luding 133 cycles and on circuit s of a ny wave form. 

Double ranges are provided for both current and voltage circuits. 
The cu rrent coils will withstand 100 % overload indeflaitely and 
the voltage ranges 60%, without readable error. 

Otller important features a r e the uniformity of the scales through
out the entire length, the ell'ective shielding from external mag
netic fields, and the perfect damping. 

For complete information regard
Ing Model 329 Wattmeters write 
for Bulletin 2002. Other Models 
in th is group are Model 310 Sin
gle-Phase and Direct Current 
Portable Wattmeter, described in 
Bulletin 2002; Model 370 A.C. 
a nd D.C. Ammeter, described in 
Bulletin 2003; and Model 341 
A.C. and D.C. Voltmeter, de• 
sc ribed in Bulletin 2004. 

Weston Portable Instrument 
Transformers are described in 
Bulletin 2001. 

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

New York 
Boston 
Phlladelphia 
Buffalo 
Richmond 
Cincinnati 
Ch icago 
Detroit 

Cleveland 
St. Louis 
Denver 
San Francisco 
Toronto 
Montreal 
Winnipeg 
Vancouver 

The Coal & Iron National Bank 
of the City of New York 

Capital, Surplus & Profits $1,635,000 

Resources Nearly $10,000,000. 

Offers to dealers every facility of a New York 
Clearing House Bank. 

. r 

Reproduction of a Car Brass in S ervice for fifteen years 

This Car Brass was 
sent to us by a large 
Electric Railway Sys
tem. 

We do not guarantee 
all our Car Brasses to 
wear as long-but this 
Time Record points to 
why, after thirty years' 
experience AJAX 
METALS stand at the 
top. 

AJAX CAR BRASSES, CHECK PLATES and BABBITT 
METALS help to increase your dividends. 

They are meta ls that give good service. 

THE AJAX METAL COMPANY 
Established 1880 

Philadelphia, Pa. Birmingham, Ala. 
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READY-REFERENCE INDEX 
to products manufactured by advertisers in this issue of Electric Railway Journal 

Commutator Slotters. 
America n General Eng'g Co. 
General Electric Co. 
Westinghouse E lec. & M. Co. 
Wood Co .. Chas. N. 

Commutator Truing Devices. 
American Gen e ral E ng'g Co. 
General E lectric Co. 

Commutators or Parts. 
American General E ng'g Co. 
Camer on Electrical Mfg. Co. 
Cleveland Armature Works. 
Colum bia M. W. & M. I. Co. 
Gener al E lectric Co. 
Long Co., E. G. 
Mica Insu lator Co. 
Western Electric Co. 
Westinghouse E lec. & M. Co. 

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

Condenser s. 
General Electric Co. 
Wes tinghouse Elec. & M. Co. 1 

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

Co. 
Western Electric Co. 

Con du its , Flexible. 
Tubular \\Toven Fabric Co. 

Control !er Fingers. 
Lord Mfg. Co. 

Controller Handles 
Lord Mfg. Co. 

Controller Regulators. 
E lectric Service Supplies Co. 

Controllers or Parts . 
Am eri can Gen er a l Eng'g Co. 
British '.Vestinghouse E lec. & 

Mfg. Co. I 
Columbia M. W . & M. I. Co. 
E lectric Service Supplies Co. 
General Electric Co. 
Johns -Manville Co., H. W. 
Kerschner, W. R. 
Westinghouse E lec. & M. Co. 

Controlllng Systems. 
General Electric Co. 
Westinghouse E lec. & M. Co. 

converters, Rotary. 
General E lectric Co. 
Western Electric Co. 
Westinghouse E lec. & M. Co. 

'conveying and Hoisting Ma-
chinery. 

Beaumont Co., R. H. 
Green Engrg. Co. 
Hadfield's, Ltd. 

Cooling Systems. 
Spray Engineering Co. 

Cord, Bell, Trolley, Register, etc. 
Brill Co., The J. G. 
Electric Service Supplies Co. 
Imperial Rubber Co. 
Internationa l Register Co., The 
Long Co., E. G. 
Roebling's Sons Co., .fohn A. 
Samson Cordage Works. 

Cord Connectors and Couplers. 
Electric Service Supplies Co. 
Sam:!Son Cordage Works. 
Wood Co. , Chas. N. 

Cotton Duck. 
Boyle & Co., Inc., John 

Couplers, Car. 
Brill Co., The J. G. 
Cincinnati Car Co. 
Long Co., E. G. 
Ohio Brass Co. 
We:!Stinghouse Trac. B. Co. 

Cr:>nes. '"~ 0 ;i!~- u,.,l sts.) 
Beaumont Co., R.H. 
Niles-Be m ent-Pond Co. 
Thew Au tomatic Shovel Co. 
Van Dorn & Dutton Co. 

Creosoting. (See Wood Pre-
servati ves.) 

r.rnss Arms. (See Brackets.) 
Crossing Found ations. 

International Steel Tie Co. 
Crossi ng Sign al s . (See Signals, 

Crossing.) 
Crossings, Track. (See Track, 

Special Work.) 

Culverts. 
Ameri can Rolling ;\Im Co. 
Bark Rive1· B . & Culvert Co. 
Cali forn ia Corr. Culvert Co. 
Canto n Culvert & S ilo Co. 
Coast Culvert & F lume Co. 
Corrugated Culvert Co. 
Delaware Metal Culvert Co. 
D ixie Culvert & Met a l Co. 
Hardesty Mfg. Co., R. 
Illin o is Corrugaed Metal Co. 
Independence Cor. Culvert Co. 
Iowa Pure Iron Culvert Co. 
Kentucky Culvert Co. 
Lee-Arnett Co. 
Lone Star Culvert Co. 
Lyle Corrugated Culvert Co. 
Michigan Bridge & P ipe Co. 
Montana Culvert Co. 
Nebraska Cu lvert & Mfg. Co. 
Nevada Metal Mfg. Co. 
New England Metal Cul. Co. 
North East Metal Cul. Co. 
Northwestern Sheet & I. Wks. 
O 'Neall Co., W . Q. 
Ohio Corrugated Culvert Co. 
Pennsylva nia Metal Cul. Co. 
J~oad Su pply & Metal Co. 
Sioux Falls Metal C ulvert Co. 
Spencer, J. N. 
Spokane Corr . Cul. Co. 
Tennessee Metal Culvert Co. 
Utah Corr. Culve rt & Flume 

Co. 
Virginia M e t a l & Culvert Co. 
'.Vestern :.\Ie t a l Mfg. Co. 
Wyatt Mfg. Co. 

Curtains an d Curtain Fixtures. 
Brill Co., The J. G. 
Du Pont Fabrikoid Co. 
E lectric Service Supplies Co. 
Hartshorn Company, Stewa rt . 
Pantasote Co .. The 
Railway s ,mnl:v & Curtain Co. 
St. Louis Car Co. 

Cutting Apparatus, Oxy-Acety -
lene . 

Da v is-Bournonville Co. 
Oxweld Acetyle ne Co. 
Prest-0-Lite Co., Inc., The 

Deralling Devices. (See also 
Track Work.) 

Cleveland Frog & Crossing Co. 

Despatching Systems. 
Simmen Automat ic Ry. S ig. 

Co. 
Wes tern Electric Co. 

Destination Signs. 
Columbia M. W. & M. I. Co. 
Creaghead Eng'g Co. 
Electric Service Supplies Co. 
1Vestern E lectric Co. 

Detective Service. 
Wisch Service, P. Edward . 

Doors a n d Door Fixtures. 
Brill Co., The J. G. 
General Electric Co. 
Hale & Kilburn Co. 

Doors, Asbestos. 
Johns-Manville Co., H. W. 

Doors , Steel Rolling. 
Kinnear Mfg. Co. 

Draft Rigging. (See Couplers.) 

Drills , Track. 
American Stee l & Wire Co. 
Electric Service Supplies Co. 
Long Co., E. G. 
Niles-Bement-Pond Co. 
Ohio Brass Co. 

Dryers, Sand. 
E lectric Service Supplies Co. 
Zelni cker Sup. Co .. W. A. 

Engineers, Consulting, Contract-
Ing and Operating. 

Archbold-Brady Co. 
Arnold Co .. The 
Bemis, Anthony J. 
Byllesby & Co., Inc .. H. M. 
Ford, Bacon & Davis. 
Gulick-Henderson Co. 
Hunt & Co., Robert W. 
Jackson, D. C. & Wm. B. 
Litt le, Arthur D., Inc. 
Moore & Co., W. E. 
Ne iler, Rich & Co. 
Richey, A lbert S. 
Roosevelt & Thompson. 
Sanderson & P orter. 
Sargent & Lundy. 
Scofield Engin eering Co. 
Stone & Webs ter Eng. Corp. 

W hite Companies, J. G. 
Woodmansee & Davidson, Inc. 

Fare Boxes. 
Ame rica n General Eng'g Co. 
Brill Co., The J. G, 
C leveland Fare Box Co. 
Internationa l Reg ister Co., The 
Johnson Fare Box Co. 
Oh m er Fare Register Co. 

Fences and Fence Posts. 
America n Steel & Wire Co. 

Fencing Wire. 
America n Steel & Wire Co. 

Fenders and Wheel Guards. 
B rill Co., The J. G. 
Cincinnati Car Co. 
C leveland Fare Box Co. 
Consolidated Car Fender Co. 
Eclipse Railway Supply Co. 
E lectric Service Supplies Co. 
Lord Mfg. Co. 
Star B rass Works. 
Wes tern E lectric Co. 

Fibre. 
Diamond State Fibre Co. 
U. S. Me t a l & Mfg. Co. 
Westinghouse E lec. & M. Co. 

Fibre Tubing. 
Diamond State Fibre Co. 
Johns-Manville C o., H. W. 
Westinghou se Elec. & M. Co. 

Fleld Coils. (See Coils.) 

Filters, Water. 
Scaife & Sons Co., Wm. B. 

Fire Extinguishing Apparatus. 
Imperia l Rubber Co. 
Johns-Manville Co. , H. W. 
Pyrene Mfg. Co. 

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

Floorl.n g Composition. 
American Mason Safety Tread 

Co. 
Johns-Manville Co., H. W. 
Western E lectric Co. 

Forgings. 
Standa rd Steel Works Co. 
Steel Car Forge Co. 

Frogs, Track. (See Track Work.) 

Furnaces. (See Stokers.) 

Fuses and Fuse Boxes. 
American Ge n eral Eng'g Co. 
Chicago Fuse Mfg. Co. 
Columbia M. W. & M. I. Co. 
D & W Fuse Co 
General E lectric Co. 
Johns-Manville Co., H. W. 
Wes tern E lectric Co. 
Westinghouse Elec. & M. Co. 

Fuses, Refillable. 
Columbia M. W. & M. I. Co. 
Economy F u se & Mfg, Co. 
General E lectric Co. 
Johns-Man v ille Co., H. W. 

Gaskets. 
Diamond State Fibre Co. 
Imperial Rubber Co. 
Johns-Manville Co., H. W. 
Power Specia lty Co. 

Ga s Producers. 
Westinghouse Elec. & Mfg. Co. 

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

G ages, Oil and Water. 
Ohio B r ass Co. 

Gea r Blanks. 
Carnegie Steel Co. 
D iamond State Fibre Co. 
Standard Steel Worl{s Co. 

Gear Cases. 
Columbia M. W. & M. I. Co. 
E lectric Service Supplies Co. 
Kerschner, W . R. 
U. S. Metal & Mfg. Co. 
Westinghouse Elec. & M. Co. 

Gears and Pinions. 
A merica n General Eng'g Co. 
Bemis Car Truck Co. 
Columbia M. W. & M. I. Co. 

Diamond State Fibre Co. 
Electric Service Supplies Co. 
General Electric Co. 
Hadfield's, Ltd. 
Kerschner, W. R. 
Long Co., E. G. 
Nuttall Co., R. D 
U. S. Metal & Mfg. Co. 
Van Dorn & Dutton Co. 

Generating Sets, Gas-Electric. 
General Electric Co. 

Generators, Alternatlng Current. 
General Electric Co. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 

Generators, Direct Current. 
Dick, Kerr & Co., Ltd. 
General Electric Co. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 

Gongs. (See Bells and Gongs.) 

Graphite. 
Dixon Crucible Co., Joseph. 
Morgan Crucible Co. 

Greases. (See Lubricants.)· 

Grinders and Grinding Wheels. 
Goldschmidt-Thermit Co. 
Hadfield's, L td. 
Indianapolis Switch & Frog 

Co. 
Railway Track-work Co. 
Western Electric Co. 

Grinders, Portable, Electrlc. 
G e neral Electric Co. 
CTolds r hmidt-Thermit Co. 
Indianapolis Switch & Frog 

Co. 
Railway Tra ck-work Co. 
U. S. Metal & Mfg. Co. 
Western Electric Co. 

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

Ha rps, Trolley. 
American General Eng'g Co. 
Anderson M. Co., A. & J. M. 
Bayonet Trolley Harp Co. 
Rlec tric Service Supplies Co. 
Hensley Trolley & Mfg. Co. 
More-Jones Brass & Metal Co. 
Nuttall Co., R. D. 
Star Brass Works. 
Western Electric Co. 

Headllghts. 
Electric Service Supplies Co. 
Esterline Co. 
General Electric Co. 
Jones' Sons Co., J. M. 
Long Co., E. G. 
Ohio Brass Co. 
St. Louis Car Co. 
Trolley Supply Co. 
Westinghouse Elec. & M. Co. 

Headllnlng. 
Panta/ilote Co., The. 

Heaters, Car (Electrlc). 
Gold Ca r Hea ting & Lighting 

Co. 
Johns-Manville Co., H. ";, 

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. 
F,Jectric ServicP SunpliPs Co 
Smith Heater Co., Peter. 

Hoists and Lifts. 
Beaumont Co., R. H. 
Curtis & Co. Mfg. Co. 
Durr Mfg. Co. 
Ford Chain Block & Mfg. Co 
Niles-Bement-Pond Co. 
Van Dorn & Dutton Co. 
Yale & Towne Mfg. Co. 

Hose Bridges. 
Ohio Brass Co. 

Hose, Pneumatic & Fire. 
Imperial Rubber Co. 
Johns-Manville Co., H. W. 

Hydraulic Machinery. 
Niles-Bement-Pond Co. 
Watson-Stillman Co. 

Hydrogrounds. 
Lord Mfg. Co. 
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''IMPERIAL'' TIE TAMPERS 

The illustration above depicts a scene on the lines of the Cleveland Railways Co ,, 
Cleveland, Ohio, and shows an "Imperial" Electric Tie T amper Compressor sup-
~If~lna~~c~o oii~s •;;:k~~ial" Tie T ampers purch ased by thi s company for the 

\,Vith the present necessity for 
economy in all departments of 
railroading, it can readily be un
derstood why the 

"Imperial" Tie Tamper 
equipment is being adopted ex
tensively by the railroads of the 
country, both steam and electric , 
when on some of the largest 
roads in the country it is making 
a saving of $150 per mile of 
track. 

Let us send y ou a copy 
of our Folder N o. 729. 

INGERSOLL-RAND COMP ANY 
NEW YORK Offices the World Over LONDON 

5-TT 
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U.S. Metal & Mfg. Co. 
165 BROADWAY, 
Chicago 

NEW YORK CITY 
Atlanta 

NACHOD 
RAILWAY SUPPLIES 
Selling Agents for Dunham Hopper Door Device-Feasible 
Drop Brake Staff-Columbia Lock Nut-Kling Bolts-Shop 
Cleaner-"Texoderm." Sole Eastern Agents for St. Louis 
Surfacer & Paint Co. General Eastern Agents for Hutchins 
Car Roofing Co.-Multiple Unit Puttyless Skylight-Car and 
Locomotive Jacks-Electric Arc Welders. SPecial Agents for 
The Tool Steel Gear & Pinion Co. Special Agents for 
C & C Electric & Mfg. Co. General Agents for Anglo-Amer
ican Varnish Co. New England and Southern Agents for 
Thayer & Co.-Chillingworth Seamless Gear Cases. General 
Eastern Agents for the Union Fibre Co. Injector Sand 
Blast Apparatus. 

For Electric Railway and Lighting Use 

Economy and Efficiency Combined 
IMPERIAL RUBBER CO., 253 Broadway, New York, u. s. A. 

I 
THE P. EDW. WISCH SERVICE 

Suite 1710 DETECTIVES Suite 715 
Park Row Bldg., New York Board of Trade Bldg., Boston 

CULICK-HENDERSON CO. 
lnapectlon Railway Equipment & Materlals 

PITTSBURCH CHICACO NEW- YORK 

Signals and 
Crossing Bells 

A re operated by 
trolley contactors 
that work at high 
speeds and don't 
give trouble. 

With the Automatic 
Headway Recorder 
you know what your 
motormen are doing 
and how the sched
ule is maintained. 
Learn about them 
now. 

Remember 

NACHOD 
Spells Safety 

Nachod Signal 
Co., Inc. 

4777 Louisville Avenue 
LOUISVILLE, KY. 
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READY-REFERENCE INDEX 
to products manufactured by advertise1·s in this issue of Electric Railway Journal 

I nspectlon. 
Electrical Testing L a b's., Inc. 
Hunt & Co. , Robt. W. 

Instruments, Measuring, Testing 
and Recording. 

General Electric Co. 
Johns-Manville Co., H. W. 
Sangamo Electric Co. 
Western Electric Co. 
Westinghouse Elec. & Mtg. Co. 
Weston Elec'l Instrument Co. 

a n1u latlng Cloth, Paper and 
Tape. 

Anchor Webbing Co. 
D iamond State Fibre Co. 
G eneral Electric Co. 
Hope Webbing Co. 
Impe rial Rubber Co. 
J ohns-Manville Co., H. W. 
Lord Mfg. Co. 
Mica Insula tor Co. 
Okonlte Co., The. 
Packard Electric Co. 
Standard Paint Co. 
Western Electric Co. 
Westinghouse Elec. & 1,l. Co. 

Gneulatlon1. (See als'> Palnte.) 
.Anderson M. Co., A. & J . M. 
Diamond State Fibre Co. 
Electric Service Supplies Ce>. 
General Electric Co. 
Imperial Rubber Co. 
Johns-Manvnte Co. , H . W . 
Okonite Co., The. 
Sterling Varnish Co. 
Wes tern Elec tric C o. I 
W esting house Elec. & Mtg. Co. 

Insulators, Including 3d-Rall. 
(See also Line Material,) 

Anderson M. Co., A. & J. M. 
Creaghead Engineering Co. 
Dre w E lectric & M fg . Co. 
E lec tric Railway Equipment 

Co. 
Electric Service Supplies Co. 
General Electric Co. 
Hemingray Glass Co. 
Johns-Manville Co., H . W. 
Locke Ins ula tor M fg . Co. 
Macallen Co., The. 
Ohio Brass Co. 
Pittsburgh High Volta ge Insu

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

I nventlons Developed and Per
fected. 

Peters & Co., G . D . 

J ack Boxes. (See al10 Tele-
phones and Parts.) 

Electric Service Supplies Co. 
Wes tern Electric Co. 

J acks. (See also Crane,, Hol1t& 
and Lifts.) 

American Gen'! Eng'g Co. 
Brill Co., The J . G . 
Buckeye J a ck Mtg. Co. 
Columbia J\f . W. & M. I. Co. 
Dutt Manufacturing Co. 
U . S. M e t a l & Mfg. Co. 
Watson-Stillman Co. 

J oints, Rall. 
Carnegie Steel T ie Co. 
Falk Co., T h e. 
Hadfie ld's, L t d. 
Rail Joint Co. 
Zelni ck e r Supply Co., W. A . 

J ournal Boxes. 
Bemis Car Truck Co. 
Brill Co .. The J. G . 
Hess-Bright l\Hg. Co. 
Long Co., E. G. 
Railway Roller Bearing Co. 

J unction Bo xes 
Johns-Manv ille Co., H . W. 
Sta nda rd Underground Cable 

Co. 

L aboratory. 
L ittl e , Ar thur D., Inc. 

L amp Guards and Fi xtu res. 
Anderson M. Co. , A. & J. M. 
Electric S ervice Sup plies Co. 
Gen e ra l Electric Co. 
J ohns -Ma nville Co. , H. W. I 
W es tinghouse E lec. & Mfg. Co. 

La mps, Acetylene. 
Prest-O- L ite Co., Inc ., The. 

Lamps, Arc and lncande1cent. 
(See also Headlights.) 

Anderson M. Co., A. & J. M. 
Gen eral E lectric Co. 
Western Electric Co. 
W estlnghouse E lec. & M. Co. 
Westinghouse Lamp Co. 

Lamps, Signal and Marker. 
Ohio Brass Co. 

Lathes, Car Wheel. 
Niles-Bement-Pond Co. 

Lifts, Electric & Pneumatic. 
Yale & Towne Mfg. Co. 

Lifters, Car Step. 
Consolidated Car Fender Ce. 

Lightning Protection. 
Anderson M. Co., A . & J. M. 
E lectric Service Supplies Co. 
G eneral E lectric Co. 
Lord Mfg. Co. 
Ohio Brass Co. 
W este rn E lectric Co. 
W estinghouse Elec. & M. Co. 

Line Material. ( See also Brack-
ets, Insulators. Wires, etc.) 

American Gen'! Eng'g Co. 
Anderson M. Co. , A. & J. M. 
Archbold-Brady Co. 
Creaghead Engineering Co. 
Dia mond State Fibre Co. 
D ick, K err & Co. , Ltd. 
D oss ert & Co. 
Drew E lectric & Mfg. Co. 
Elec'l Engrs. Equipment Co. 
E lectric R a ilwa y Equipment 

Co. 
E lectric Service Supplies Co. 
General Electric Co. 
Johns-Manville Co .. H. W. 
Lock e Insulator Mfg. Co. 
Macallen Co. 
Mor e-Jones Bra s s & Metal Co. 
Ohio Brass Co. 
W est ern E lectri c Co. 
W estinghouse Elec. & M. Co. 

Lock Nuts. 
U. S. Me ta l & M fg. Co. 

Locks . 
Ya le & Towne Mtg. Co. 

Locomotives, Electric. 
Baldwin Locomotive Works. 
Brill Co., The J. G. 
Gen eral Electric Co. 
Jones' Sons Co., J . M. 
Westinghouse Elec. & M. Co. 

Lubrica nts, 0 11 & Grease. 
B orne, Scrymser Co. 
D earborn Chemical Co. 
Dixon Crucible Co., Jos. 
Galena-Signal Oil Co. 
U niversa l Lubricating Co. 
·w 11itmor e M fg. Co. 

Lubricating Epglneers. 
Ga len a - S ig n a l Oil Co. 
W hitmor e Mfg. Co. 

Lumber. (See Poles, Ties, etc,) 

Machine Tools. 
N iles-Bement-P ond Co. 
Wat son-Stillma n Co. 

Mats. 
Imperial Rubber Co. 
Johns-Manville Co., H. W. 

Meters. (See Instruments.) 

MPters. Car, Watt-Hour. 
Sa nga mo Electric Co. 

Mica. 
L ong Co., E. G. 
Macallen Co. 
Mica I nsula t or Co. 

Mirrors for Motormen. 
Drew E lectric & M fg. Co. 

Motor Leads. 
Dossert & Co. 

Moto r men's Seats. 
F:lect r ic Service Supplies Co. 
Wood Co., Chas. N. 

Motors , Electric. I 
British West inghouse Elec. & 

Mr"g. Co. 
Dick, Kerr & Co .. L td . 
Gener a l E lectric Co. 
\\7estern Electric Co. 
Westinghouse Elec. & M . Co. 

Nuts and Bolts. 
Bar bour-Stockwell Co. 
Bemis Car Truck Co. 
Long Co., E. G. 

Olis. (See Lu brlcants.) 

Oxy- Acetylene. (See Cutting 
Apparatus, Oxy-Acetylene.) 

Ozonators. 
Genera l Electric Co. 
Westinghouse Elec. & Mfg. Co. 

Packing. 
Diamond lState Fibre Co. 
Electric Service Supplies Co. 
Imperial Rubber Co. 
Johns-Manville Co., H. W. 
Post & Co., E . L. 
Power Specialty Co. 

Packing Rings. 
Johns-Manville Co., H. W. 

Paints and Varnishes. (lneulat-
lng.) 

General Electric Co. 
Imperial Rubber Co. 
Johns-Manville Co., H . W . 
Long Co., E. G. 
Mica Insulator Co. 
Packa rd Electric Co. 
S tandard Paint Co. 
Sterling Varnish Co. 

Poles and Ties, Treated. 
International Creo. & Con. Co. 
Lindsley 13ros. Co. 
Western Electric Co. 

Poles, Trolley. 
Anderson M. Co., A. & J. M. 
Bayonet Trolley Harp Co. 
Columbia M. W. & M. I. Co. 
Elec. Service Supplies Co. 
Long Co., E. G. 
National Tube Co. 
Nuttall Co., R. D . 

Potheads. 
Okonite Co., The.p 

Pressure Regulators. 
General Electric Co. 
Ohio Brass Co. 

Pumps. 
Watson-Stillman Co. 

Punches, Ticket. 
Am. Railway Supply Co. 
Bonney-Vehslage Tool Co. 
International Register Co., The 
Lord Mfg. Co. 
New Haven Trolley Supply Co. 
Wood Co., Chas N . 
Woodman Mfg. & Sup. Co., R. 

Punching Machinery. 
Watson-Stillman Co. 

Paints and Varnishes. (Pre- Purifiers, Feed Water. 
servatlve.) 

Dixon Crucible Co., Jos. 
Johns-Manvill e Co., H. W. 
Long Co. , E. G . 
Sta nrlard Paint Co. 
S terling V a r nish Co. 
U. S. Me tal & Mfg. Co. 

Pa ints and Varnishes for Wood
work. 

U. S. Me t a l & Mfg. Co. 

Pa rk Amusements. 
Este Co. , The J. D. 

Pa vi ng Material. 
Am. Brake Shoe & Fdy. Co. 
Barrett Mfg. Co. 
Interna tional Creo. & Con. Co. 

Paving Pitch, 
Barrett Mfg. Co. 

Pickups, Trolley Wire. 
Electric Se rvice Supplies Co. 
Ohio Brass Co. 

Pinion Pullers. 
American General Eng. Co. 
Columbia M. W. & M. I. Co. 
General Electric Co. 
Wood Co., C has. N. 

Pin ions. (See Gears.) 

Pins, Wood & Iron. 
Bemis Ca r Truck Co. 
E lectri c Service Supplies Co. 
Long Co. , E. G. 
National Tube Co. 
Ohio Brass Co. 

Pipe. 
Nat1unal Tube Co. 

Pipe Fittings. 
Nationa l Tube Co. 
Power Specialty Co. 
Sta nda rd S teel Works Co. 
Watson-Stillman Co. 

Planers. (See Machine Tools.) 

Pole Sleeves, 
Drew E lect ric & Mfg. Co. 

Poles, Metal Street. 
B a t es E xpa nded Steel Truss 

Co. 
Carbo Corporation. 
E lect r ic Railway Equipment 

Co. 
National Tube Co. 

Poles, Ties, Posts, Plllng and 
Lumber, 

Scaife & Sons Co., Wm. B . 

Rall Grinders. (See Grinders.) 

Rall Welding. (See Brazing and 
Welding Processes.) 

Ralls, New. 
Cambria Steel Co. 

Rails, Relaying •. 
Zelnicker Supply Co., W . .A. 

Rattan. 
Brill Co., The J. G. 
Electric Service Supplies 
Hale & Kilburn Co. 
Jewett Car Co. 
St. Louis Car Co. 

Rectifiers, Air. 

Co. 

National Safety Device Co. 

Reg lsters and Flttl ngs. 
Bonham Recorder Co. 
Brill Co., The J. G. 
Cincinnati Car Co. 
Electric S e rvice Supplies Co. 
International Register Co., The 
Long Co., E. G. 
New Haven Trolley Supply Co. 
Ohmer Fare Register Co. 
Rooke Automatic Register Co. 

Rel nforcement, Concrete. 
American Steel & Wire Co. 

Repair Shop Appliances. (See 
also Coll Banding and 
Winding Machines.) 

Am e rican General Eng'g Co. 
Columbia M. W. & M. I. Co. 
Electric Service Supplies Co. 

Repair Work. (See also Colls.) 
Cleveland Armature Works. 
Columbia M. W. & M. I. Co. 
General Electric Co. 
Westinghouse Elec, & Mtg. Co. 

Rep I ace rs, Car. 
Columbia M. W. & M. I. Co. 
Electric Service Supplies Co. 

Rerallers. 
Sargent & Co. 

Resistance, Grid. 
Columbia M. W. & M. I. Co. 

Resistances, Wire and Tube. 
General Electric Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 

Retrievers, Trolley. (See Catch
ers and Retrievers, Trolley.) 

Ca rney & Co., B . J. 
In ternationa l Creo. & Con. 
Lindsle y Br->!!. Co. 
W est ern E lectric Co. 
White Marble Lime Co. 

Co.

1 

Rheostats. 
General Electric Co. 
Mica Insulator Co. 
Westinghouse Elec . & Mfg. Co. 
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Rockingham Road, Davenport, Iowa. Brick pavement filled with Barrett's Paving Pitch. 

A Brick Pavement that is Quieter 

T HE noisiness of brick pavement is to 
many property owners a great objec
tion. This objection, however, is 

based primarily upon pavements the joints 
of which are fi lled with cement rather than 
with Paving Pitch. 
The use of Paving Pitch for the joints 
largely overcomes this objection of noisi
ness. 
Pitch is a non-conductor of sound. The 
pitch filled pavement does not echo and 
ring the way a cement filled pavement 
does, as the sound of the blow of a horse's 
hoof will not pass from brick to brick 
when every brick is surrounded with 
plastic, elastic Paving Pitch. 

Booklets free on request. 

Cement fi ller transforms the brick into a 
single monolithic sounding board, whereas 
with Pitch Filler the only noise is that of 
the horse's hoof upon the single brick 
which it happens to be striking. This is 
very noticeable in cases where a cement 
filled pavement adjo ins a Pitch filled pave
ment- when a wagon passes from one to 
the other there will be a noticeable change 
in tone, the Pitch fi lled pavement being 
decidedly quieter. 

Pitch also is better than cement as a filler 
because it provides adequately for the ex
pansion of brick in hot weather. 

Address our nearest office. 

BARRETT MANUFACTURING COMPANY 
New York Chicago Philadelphia Boston St. Louis Cleveland Cincinnati Pittsburgh 

Detroit Birmingham Kansas City Minn eapolis Salt Lake City Seattle Peoria 
THE PATERSON 1'v1FG. Co., Limited: l\ lontreal Toron'to \ Vinnipeg Vancouver 

St. J ohn, N. B. Hali fax, N. S. Sydney, N. S. 

l 
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READY REFERENCE INDEX 
to products manufactured by advertisers in this issue of Electric Railway Journal 

l"loofing, Building. 
Barrett Mfg. Co. 
Johns - Manville Co., H. W . 
Standard Paint Co. 

Aoofing, Car. 
Boyle & Co., Inc., John. 
Johns-Manville Co., H . W . 
Pantasot e Co.. The. 

Aubber Specialties. 
Imperial Rubber Co. 

Aubbing Cloth. 
Boyle & Co., Inc., John. 

Sand Blasts. 
Curtis & Co . Mfg. Co. 
U. S. Metal & Mfg. Co. 

Sanders, Track. 
~rill Co., The J. G. 
Cleveland Fare Box Co. 
Electric Service Supplies Co. 
Haese Track Sander Co., Inc. 
Jewett Car Co. 
Jones' Sons Co., J . M . 
Lord Mfg. Co. 
Ohio B rass Co . 
St. Louis Car Co. 

Sash Fixtures, Car. 
Brill Co .. The J. G. 

Sash Metal, Car Window. 
Hale & Kilburn Co. 

Sash Operators. 
Drouv~ Co., The G. 

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

Seating M aterlals. (See also 
Rattan.) 

Du Pont Fabrikoid Co . 
Panta sote Co. 

Seats, Car. 
Brill Co., The J. G. 
Hale & Kilburn Co. 
J e wett Car Co. 
Peters & Co., G. D. 
St. Louis Car Co. 

Second-hand Equipment. 
(See page 116.) 

Shade Rollers. 
Hartshorn Co .. Stewart. 

Shades, Vei;tlbule. 
B rill Co., The J. G. 
E lectric Service Supplie■ Co. 

Shears, Metal. 
Chicago Patented Tools Co. 

Shovels, Power. 
Thew Automatic Shovel Co. 

Signal Systems, Block. 
E lectric Service Supplies Co. 
Federal Signal Co. 
Nachod Signal Co., Inc. 
Simmen Automatic Railway 

Signal Co. 
U. S. Electric Signal Co. 
Union Switcn & Signal Co. 
Western Electric Co. 
Wood Co., Chas. N. 

Signals, Highway Crossing. 
E lectric Service Supplies Co. 
Nachod Signal Co., Inc. 
U . S. Electric Signal Co. 

Skids, Car. 
Lord Mfg. Co. 

Skylights, Steel, PuttyleH. 
Drouve Co., The G. 

Slack Ad iusters. 
(See ·Bra[<e Adjusters.) 

Sleet Wheels and Cutters. 
American General Eng'g Co. 
Ander son Mfg. Co., A. & J. M . 
B a yo net Trolley Harp Co. 
Bonney-Vehslage Tool Co. 
D r ew E lectric & Mfg. Co . 
Mo1·e-.Jones Brass & Metal Co. 
Nuttall Co. , R. D. 

Snow-Plows, Sweepers and 
Brooms. 

Brill Co., The J. G. 
Columbia M. W. & M. I. Co. 
Consolidated Car Fender Co. 

Solder and Solder Flux. 
Westinghouse Elec. & Mfg. Co. 

I 

Soldering and Brazing Appara-
tus. (See Welding Proc. 
and Apparatus.) 

Speed Indicators. 
J ohns-Manville Co., H . W. 
Woodman Mfg. & Sup . Co., R. 

Spikes, 
American Steel & W ire Co . 

Splicing Compounds. 
A m erican G e n' ! E ng'g Co. 
Imperial Rubber Co. 
Johns-Manv ille Co., H. W. 
Westinghouse E lec. & Mfg. Co. 

Splicing Sleeves. (See Clamps 
and Connectors.) 

Springs. 
American Ste el & Wire Co. 

Springs, Car & Truck. 
American Steel & , Vire Co . 
Bemis Car Truck Co. 
Brill Co., The J . G . 
Jones' Sons Co., J. 1\1. 
L o ng Co. , E. G. 
N iles Car & Mfg. Co. 
Standard Stee l Works Co. 
T aylor E lec. Truck Co. 
Union Spring & Mfg. Co. 

Sprinklers, Track & Road . 
Brill Co., The J. G. 
St. Louis Car Co. 

Steps, Car. 
American Mason S. T. Co. 

Stokers, M echa n lea I. 
Babcock & W ilcox Co . 
Green Eng. Co . 
Murphy Iron Works. 
W estinghouse E lec & Mfg. Co. 

Storage Batteries. (See Bat-
teries, Stora ge.) 

Straps, Car, Sanitary. 
Railway Improvement Co. 

Structural Iron . (See Bridges.) 

Superheaters. 
Babcock & ,vncox Co. 
Power Specialty Co. 

Sweepers, Snow. (See Snow 
Plows, Sweepers & Brooms.) 

Switchboard Mats. 
Impe ria l Rubber Co. 
1\/estern E lect ric Co. 

Switch Stands. 

Ticket Boxes. I 
Macdonald Ticket & Ticket 

B ox Co . 

Tickets and- Transfers. 
Ame rican Ry. Supply Co . 

Ties and Tie Rods, Steel. 
Barbour- Stockwell Co. 
Carnegie Steel Co . 
Internationa1 s teel Tie Co. 

Tie Plates. 
Cambria Steel Co. 

Ties, Wood Cross. (See Poles, 
Ties, Posts, etc.) 

Tools, Track & Miscellaneous. 
American Gen ' ! Eng' g Co. 
American Steel & ,vire Co . 
Columbia l\f. ,v. & M. I. Co. 
Electric Service Supplies Co. 
.Johns-Manville Co., H. W. 
Klei n & S ons , Mathias. 
Railway Track-work Co. 

Torches , Acetylene. (See Cut
ting Apparatus.) 

Towers & Transmission Struc
tures. 

Archhold-Brady Co. 
West inghouse E le c. & M fg. Co. 

Tower Wagons and Automobiles 
'Mccardell & Co. , J. R. 

Track, Spedal Work. 
American Frog & Switch Co. 
Barbour-Stockwell Co. 
Clevela nd Frog & Cross. Co. 
Columbia M. W. & M. I. Co. 
Falk Co., T h e. 
Ha<lfield' s. Ltd. 
Ind ia n a polis Switc h & Frog 

Co. 
Kilby Frog & Switch Co. 
New York Sw. & Cross. Co. 
Ramapo Iron Works. 
St. Louis Steel Fdy . 

Transfer Issuing Machines. 
Ohme r Fare Register Co. 

Transfers. (See Tickets.) 

Transfer T a bles. 
Archbold-Bra dy Co. 

Transformers. 
Gen eral E lectric Co. 
Packard E lect r ic Co. 
Western Elec. Co. 

Indianapolis 
Co. 

Switch 
I 

Westinghouse E . & M . Co. 
& Frog Trap Doors. 

Kilby Frog & 
Ramapo Iron 

Switch Co. 
Works. 

Switches, Automatic. 
U. S. Electric Signa l Co. 
Western Electric Co. 

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

Switches & Switchboards. 
Anderson M. Co., A. & J. M. 
Cutt e r E lectrical & Mfg. Co. 
E lec ' l Engrs. Equipm e nt Co. 
Electric Service Supplies Co. 
Genera l Electric Co . 
Western Elect ric Co. 
,vestinghous e Elec. & Mfg. Co. 

Tampers , T ie 
Ingersoll-Ra nd Co. 

Tapes and Cloths. (See Insulat
ing Cloths , Paper and Tape.) 

Telephones and P arts. 
Electric Service Supplies Co. 
Western Electric Co. 

Terminals, Cable. 
E lec'l Engineers Equip. Co. 
Sta ndard Underground Cable 

Co. 

Testing , Commercial & Electrl
cal. 

Electrical Testing Laborato
ries, Inc . 

Hunt & Co., Robert W. 

Testing Instrum ents. (See In
struments, Electrical Meas
uring , Testing, etc,) 

Thermostats. 
Go ld Car Heating & Lighting 

Co. 
Railway Utility Co. 
Smith Heater Co., The Peter. 

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

Treads, S a fety , Sta irs , Car Step. 
American M a son S. T. Co. 
Imperial Rubber Co. 

Trolley Bases. 
Anderson M. Co., A. & .J. M. 
E lectric Service Supplies Co. 
Gen e r a l Elec tric Co. 
Lord Mfg. Co. 
More-Jones Brass & Metal Co. 
Nu tta ll Co., R. D. 
Ohio B rass Co. 
Trolley Supply Co. 

Trolleys & Trolley Systems. 
Curtis & Co. Mfg. Co. 
Ford Chain Block & Mfg. Co. 

Trolley Wheels. (See Wheels, 
Trolley.) 

Trucks, Car. 
Baldwin Locomotive W orks. 
Bemis Car Truck Co. 
Brill Co., The J . G. 
C incinnati Car Co. 
Lnng Cn .. E. n . 
Ni les Car & Mfg. Co. 
St. Louis Car Co. 
Taylor E lec. Truck Co. 

Tubing, Steel. 
National Tube Co. 

Turbines . Steam, 
Genera l Electric Co. 
Western Electric Co. 
W estinghouse Elec. & Mfg. Co. 

Union Couplings, 
National Tube Co. 

Valves, 
National Tube Co. 
Ohio Brass Co. 

Varnishes. (See Paints, etc.) 
Ventilators, Building, 

Drouve Co., The G. 

Vent I lators, Car. 
B rill Co., The J. G. 
Cincinnati Car Co. 
Globe Ven tilato r Co. 
Railway Utility Co. 
St. L ouis Car Co. 

Vestibules, Portable. 
B rill Co., The J . G. 

Voltmeters. (See lnstrumenta.) 
Washers. 

D ia mond State Fibre Co. 
Graphit e Lubricating Co. 

Watches. 
Hamilton Watch Co. 

Water Softening & Purifying 
Systems. 

Scaife & Sons Co., Wm. B. 
Welders, Portable Electric, 

Indiana polis Swi tch & Frog 
Co. 

Welding Processes and Appara-
tus. 

Davis - Bournonville Co. 
E lectric 1tailway improve. Co. 
Falk Co., The. 
General E lectric Co. . 
Golclschmidt-Thermit Co. 
Indianapolis Switch & Frog 

Co. 
Oxweld Acetylene Co. 
Prest - 0-Lite Co. , Inc., The. 
U . S . Meta l & M fg. Co. 
Westinghouse Elec. & Mfg. Co. 

Wheel Grinders. 
Wheel Truing Drake S. Co. 

Wheel Guards. (See Fenders cl 
Wheel Guards.) 

Wheel Presses. (See Machin• 
Tools.) 

Wheels, Car, Cast Iron. 
Ass'n of Manufacturers of 

Chilled Car Wheels. 
Bemis Car Truck Co. 
Hadfield 's, Ltd. 
Long Co. , E. G. 

Wheels , Car, Steel and Steel 
Tired. 

Remis Ca r Truck Co. 
Carn egie Steel Co. 
H a dfi e ld's, Ltd. 
Standard Steel Works Co. 

Wheels, Trolley. 
American General Eng'g Co. 
Anderson M . Co., A. & J. M . 
Bayonet Trolley Harp Co. 
Columbia M . W. & M. I. Co. 
E lectric Service Supplies Co. 
General E lectric Co. 
Graphit e Luhricating Co. 
Hensley Trolley & Mfg. Co. 
Johns-M a nville Co., H. W. 
Lon g Co., E. G. 
More-Jones Brass & Metal Co. 
New Haven Trolley Supply Co. 
Nuttall Co., R. D. 
Star Brass Works. 

Whistles, Air. 
General E lectric Co. 
Ohio Brass Co. 

Winding Machines. (See Coll 
Banding and Winding Ma
chines,) 

WI ndow Operators. 
Drouve Co., The G'. 

Wire Rope, · 
American Steel & Wire Co. 
Roebllng's Sons Co., John A. 

Wires and Cables. 
Aluminum Co. of America. 
American E lect rical Works. 
American Steel & Wire Co. 
B ridgeport B r ass Co. 
D & W Fuse Co. 
r.PnPral E lectric Co. 
Kerite Insula ted Wire & Cable 

Co. 
Okonit e Co., The. 
Packard E lectric Co. 
Roebllng's Sons Co., John A. 
Standard Underground Cable 

Co. 
W estern Electric Co. 
Westinghouse Elec. & Mfg. Co. 

Wood Preservatives. 
Barrett Mfg. Co. 
Internationa l Creo. & Cgn, Co. 
Lindsley Bros. Co. 
Northeastern Co., The. 
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On Time! 
This is the famo us Springfield-Peoria train of 

the Illinois T raction System. 

Con ductor H. B. R ugless is just preparing to 
star t th e No. 75 off to St. Louis at 12.01 noon. 

Hamilton-16 
size-17 J ewel 

"Railway 
Model" 

He does it w ith a Hamilton watch- the standard 
railway watch of America. 

Operation on schedule time builds good will as 
well as traffic. 

It is good practice anyway. 

Railroad men appreciate the importance of ac
curate timepieces-that's why the majority of them 
depend upon the 

Jiamtltonffiatdi 
" l'he Railroad Timekeeper of America" 

l\ fore than one-half ( 56 per cent ) of 
the employees of A merican railroads 
under Official T ime Inspection carry 
the Hamilton-good proof of its accu
racy, durability and fide li ty. 

The Hamilton \Vatch is made in 
standard sizes, and is sold by jewelers 
everywhere. For th e man in act ive 
service we especially recommend No. 
978, 17 jewels, 3 position, adjusted 
movement; or No. 992, 21 jewels, 5 po
sition adj usted-"The Railroad T ime
keeper." 

Hamilton Watches range in price 
from $12.25, fo r the movement alone, up 
to $150.00 for the 12-size, 23 J ewe!, thin 
moclel Masterpiece. 

Write for · 
"The Timekeeper" 

It contains many inte resting facts 
which elect r ic ra ilway men should 
know. Also describes th e various Ham
ilton models. 

Ask your jeweler about the Hamil
ton. 

Address 
Electric Railway Departmen t 

Hamilton Watch Co. 
Lancaster, Pa. 

125 
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ALPHABETICAL INDEX TO ADVERTISEMENTS 
NOTICE TO ADVERTISERS: 

P rin ting hegins on Tnesc.ay of each week. 
C ha n;.:;es of Co1, y received np to 10 A . .:II. l\Ionday will a p

pear in the issue of the fo llowi ng week, but no proofs can be sub
mitted fo r OK before pub Ii cation. 

:'\ e"· A ,l , ·e rti t1e 111ent,.. (not clrnnges of copy ) recc-ived up 
(An asterisl, • i ndien tes advertisements 

A 
Page 

Ajax Metal Co ....... . ......... 119 
Aluminum Co. of A merica ... . ... 106 
Amer . Brake Shoe & F d ry. Co .. 11 5 
American Car Co. . ............ 129 
American E lectrical \Vorks ..... 88 
American Frog & Switch Co ..... l OS 
American Gen era l E ng'g Co ..... 110 
Amer ican Mason S. T . Co ...... 113 
American R ailway Supply Co ... 112 
American Rolling Mill Co ....... 31 
American S teel & W ire Co ...... 108 
Anchor W ebbi ng Co . . .......... 110 
A nd erson M fg. Co., A. & J. M .. 107 
Archbold-Brady Co . . ........... 105 
.\rcher & Baldwin .............. 11 6 
Arnold Co., The . . .............. 48 
Association of Manufacturer s of 

Chilled Car W heels .......... 82 

B 

Babcock & W ilcox Co ........... 109 
Ba ldwin L ocomotive W orks, The. 81 
Barbour-Stockwell Co. . . . . . . . . . 89 
Bark River Bridge & Culv. Co ... 31 
Barret t Mfg. Co .. . ..... . .. 104, 123 
Bates .1'..xpanded S teel Truss Co . . I S 
Bayon et Trolley H a r p Co ....... 97 
Beaumont Co., R. H ........... 109 
Bemis, A nthony J . . . . . . . . . • • . • . 48 
Bemis Car Truck Co ............ 102 
Bonham Recorder Co. . . . . . . . . . . 94 
B'onney-Vehslage T ool Co. . • . . • . 94 
Borne-Scrymser Co ........•.... 108 
Boyle & Co., Inc. , J ohn ......... 95 
Bridgepor t Brass Co . . .. F ron t Cover 
*Briti sh \Vestinghouse E lec. & 

Mfg. Co., Ltd ........ . . . . • . . D 

Page 
Economy F use & Mfg. Co .. . .. . . 11 4 
E lectric Equipment Co .. . . . ..... 11 6 
E lectric Railway Equipment Co. 14 
Elect ric Ra ilway I mprove. Co . . . 29 
E lectric R ai lway Journ al, 

3, 8, 52, 56 
E lectric Serv ice Su pplies Co .. .. . 69 
E lectric Storage Batter y Co . . . . . 83 
E lect rical Engin eers Equip·. Co ... 38 
E lec' l T est ing L aborator ies, I nc. 48 
Este Co., J. D ........ .. .... ... 41 
Esterline Co., The ...... . .... ... 11 3 

F 

Falk Co., T he .... .. ............ 91 
Federa l Signa l Co ... ..... .. . . .. 104 
Ford, Bacon & Davis. . . . . . . . . . . 48 
Ford Chain Block & Mfg. Co ... . 93 
"For Sale" Ads .... . .... . .. .. .. 116 

G 

Gale na-S ignal Oil Co ..... . ..... 36 
Gener al E lectric Co., 

44, Back Cover 
Globe Ven tilator Co. . . . . . • . . . . . 70 
Gold Car Heating & Lighting Co.11 2 
Goldschmidt-Thermit Co .. . . 21 to 28 
Graphi t e Lubricating Co ..... . . . 71 
Gr een E ng'g Co . .. . . ... ..... . . 111 
Gulick•H ender son Co . ... .... . .. 121 

H 
Brill Co., The :li G .. . .......... 129 
~ ulclk eybe r aCck Hfg.MCo .......... 92 *Hadfields, Ltd. . . ......... . ... C 
n y es Y '" o., • · · · · · • • • • • • 48 H aese Track Sand er Co ., Inc . . . 114 

I 

H ale & Kilbu rn Co ..... . .. ... . . 66 
H alsey & Co., N. W .... . .. .... . 48 
H amilton W atch Co . ......• .... 125 

C H ardesty l\Hg. Co ... . ... . ..... . 31 

I 

H artshorn Co., Stewart ........ . 11 2 
Calebaugh Self-Lubricating Car- " H elp W a nted" Ads ........... . 116 

bon Co . . .................... l 00 I H emrn gray Glass Co . .......... . 107 
Cali fo rn ia Corr. Culv. Co ....... 31 1 H enslc y. Troll~y & l\H g. Co . .... . 11 3 
Cambr ia Steel Co 103 Hess-Bngh t l\ [ fg. Co .......... . 55 
Cameron E lect ri ca·l ·iii·· C · · · · · · 111 H ope W ebb ing Co ............ .. 11 0 
Canton Culvert & Silo 1:o.~:::::107 Hunt & Co., Rober t W ...... . . . 48 
Car bo Corporation ............. 105 
Carnegie S teel Co . . . . • . • . . . . . . . 99 
Ca rney & Co., B. J ............. I 04 
Chicago F use M fg. Co ...•....•. 114 
Chicago P aten ted T ools Co ...... 110 I 
Cincinnat i Car Co ...... ........ 117 
Cleveland Armature \Vorks ...... 116 
Cleveland Fa re Box Co ........ 113 I 

Illinois Corrugated Metal Co .... 31 
Imperial Rubber Co .... . ....... 12 1 
Independent Cor . Culvert Co ... 31 
Indianapolis Switch & F rog Co., 

32, 33 
Ingersoll .Rand Co ......... . .. . 121 
Internat ional Creo. ·& Con. Co . . 104 
Internationa l R egister Co., The, 

Cleveland F rog & Crossing Co .. 107 
Coal & Iron Nati ona l Bank .. .. . 119 
Coast Culvert & F lu me Co. . . . . . 31 
Collier , Inc. , Bar ron G ......•... 128 
Columbia M. W . & M. I. Co. . . . 40 
Consolidated Car Fend er Co .... : 72 
Cooper H eater Co., Th e ........ 113 
Corrugated Culvert Co. . . . • . . . . 31 

61 to 64 
International Steel T ie Co, The. 30 I 
Iowa Pure Iron Culvert Co. . . . . 31 

Creai::head E n!)'ineering Co ...... 113 1 
Curtis & Co. :Mfg. Co . .... ...... 107 
Cutter Co ........ .. : .......... 108 

D 

D&WFuseCo .. . ... ........ .. 39 
Davis-Bournonvi ll e Co. . ....... SO 
Dearborn Chemical Co .......... 109 
Delawar e Meta l Culvert Co ...... 31 
Diamond State Fibr e Co .. ...... 106 
*Dick, Kerr & Co. . . . . . . . . . . . . . . A 
Dixie Culvert & Metal Co ....... 31 
Dixon Crucible Co., Joseph ...... 101 
Dossert & Co. . . . . . . . . . . . . . . . . • 49 
Drew Electr ic & Mfg. Co ...•..•. 19 
Drouve Co., G •••....•••.•.••.• 109 
Duff M anufacturing Co., The .. 11 0 
DuPont de Nemours & Co., E. I.. 105 
DuPont Fabrikoid Co ...•....••. 59 
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Jackson, D. C., & Wm. B ...... , 48 
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Tewett Car Co ..... . .... .. . . . .. 103 
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Kentucky Culvert Mfg. Co . ... .. 31 
Kerite Insulated Wire & Cable 
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Kerschner Co., Inc., W. R ... . .. 74 

K innear Mfg. Co ......•.•...... 110 
Ki lby Frog & Switch Co . . ...... 108 1 

K lt>in & Sons, Mathias .......... I 04 
Ku hlman Car Co., G. C ......... 129 

I 
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San 

H ERE is the m os t congested rai lway terminal on 
the Pacific coast. 

So the United Railways of San Francisco u se 
Titanium-treated rails at this point , starting the 
installation in 1911. 

In 1911 they also had joint plates rolled from 
Titanium-treated steel of the same composition as 
the rails. 

That eliminated joint plate breakage. 
Write this road about their experience with 

Titanium Treatment. 

Me ntz Photo 

TITANIUM ALLOY MANUFACTURING COMPANY 
Operating Under Rossi Patents 

General Office and Works: 
Niagara Falls, N. Y. 

Processes and Products Patented 

Pittsburgh Office: Oliver Building 
Chicago Office: Peoples Gas Building 

New York Office: 15 Wall Street 
A GENTS: 

Pacific Coast : ECCLES & SMITH CO., Los Angeles, Sa n Francisc o, Portland 

Great Britain and Europe: T. ROWLANDS & CO. , Sheffield, England 
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YOU 
CAR__ .)~, 

are cordja./.1.v, 
INVITED ADVERTISING ;,. 

tolNSPECT ALMOST it 

our EVERYWHERE 

NEW 
CENTRAL 

PLANT 
V 

CANDLER 
BUILDING 

220 W. 42nd. St. 
., 

NEW YORK CITY 




