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estinthonse 
Unit Switch Control 

Takes 
The Danger 

From The Platform 
All heavy circuit breaking devices are located 

beneath the floor of the car where they belong, and are all con
tained within one compact steel case. 

HL Control retains all the simplicity of the drum type, while 
securing the advantages of power operation. 

The master controller is manipulated with much less 
physical effort, therefore allows better control of the car. 

Our Leaflet 3865 describes HL Control in detail. 

Send for a copy 

Westinghouse Electric & Manufacturing Co. 

East Pittsburgh, Pa. 

Sales Offices in All Large American Citiea 

T he Master Con trol
ler a nd Control Swi tch 
shown, are t h e only 
control parts located on 
the platform. All m ain 
c ircuits and ci rcuit 
breaking devices are be
neath the floor. 

Master 
Controller 

Over 200 roads 
now use HL 
Control 
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Porcelain Insulators 

Sole Agen t in 
the United 
State$ of the 
Pittsburgh 
High- Voltage 
Insulator Co . 

The Future Ratings 
•of Westinghouse Insulators~, 

will ·~be based on tests 1un:ler co:ditions resem':> ling t hose \ 
of actual service as closely as can be obtained in a laboratory. 

f" The illustrations were ob tained fro:n p':iotographs taken while 
the insulators were being tested, cemented to a metal pin mounted 

on a steel cross arm grounded, having the line wire tied to the in-
sulator as in service. 

We have transformers for insulator testing capable of developing 
any r~quired test voltage, including 500,000 volts to ground. 

Insulators tested and rated as above give better insurance to 
the buyer than when rated by the routine commercial test, 

where much higher ffashovers can be obtained. 

Westinghouse Electric & Mfg. Co. 
East Pittsburgh, Pa . 

S a les Office, in All Larg e 
American Cities 

519 
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The Westinghouse Inspector-Sped~ 1sJ 
is a practical railroad ma.I), direct:1f~P!P 

the car-barn ranks. H~ . knows _the air-brake game fro\11 A tc:, ~! ;1MJ:,r. 
over, he knows how to impart his knowledge to others, whether 1t be t9,;tli 
barn-man to procure the best possible conditions. of air brake equipment'. ~' 
to the motorman to guarantee safety and to improve transportation. lJl: 

t 
•• . 

men. ,\/'.\~ 

"It is largely because of the Westinghouse Inspector- Specialist's close. cp,
operation with our men that we are able to handle our cars better than ey~r 
before. His work with our barn-men is equally efficient. The majority of oµr. 
compressors have never be~n down since first installed eight years , ago/i 
and at present rate of going will hang for eight years more." (Recent re
mark of a Street Railway Manager.) 

Westinghouse Traction Brake Company y 

General Offices: Wilmerding, Pa. 

PITTSBURGH: NEW YORK: 
Westinghouse Building City· Investing Buikling · 

CHICAGO: ST. LOUIS: 
Railway Exchange BJ ilding Boattnen:s Bank. Buildiiig 

, ✓•. · ·-· · -.;·~--•H 
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To You 
who are not a Subscriber 

Look t hrough the pages of thi s issue 
and see what a fea st of useful, inspiring 
information has been prepared fo r th e 
read ers of the E lectric Railway Journa l. 

Then resolve that hereafter you will 
be a subscriber so tha t you will not miss 
a single is sue vf the Electric R ailway 
Journal throughout 1917 and th erea ft er. 

1"o You 
who are not an Advertiser 

Look through the pages of thi s issue. 
Note t he splendid articles from the men 
who have done and are doing big work 
fo r better public r ela tions. Note also 
th e carefully compil ed, exclusive sta ti s
tics which the Electric Railway Journal 
has published on conditi ons in the in
dustry during 1916. 

T hen r esolve that during 1917 and 
thereafter you will be an advertiser in 
the one paper which is indispensable to 
your customers. 

Electric Rai lway Journal 
Member Audit Bureau of Circulations 

7 
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O-B Type E Frog-Patented 

Cutting the Cost of Line Work 
It's co ld work on top of the tower wagon this time of year. 

The linemen are a ll bundled up-heavy mittens and unwieldy coats. 

\Vhy let time be wasted-expensive time-fussing around with 
~mall bolts, nuts, washers, screws? O-B Cam Tip Devices do 
away with t hi s u seless expenditure of energy. 

For instance, in the O-B Type E Frog, O - B Cam Tips form the 
approach. They are just slipped under the hooks, then turned over 
and down. T hey fo rce the w ire firm ly into the groove and when 
the lips are clinched around the wire there is a smooth passage 
for t he trolley wheel. O-B Cam Tips are readily ren ewable. 

A single wedge secured by two large bolts holds the wire 
solidly. 

But ease of installation is only one point of superiority. There 
are the extra long legs, to protect the wire, the groove in the pan 
to steady wheel, O-B Sherardizing on a ll iron parts. 

Look up complete line of O-B Cam Tip Devices-frogs, cross
overs, section insulators, strain plates-in Catalog No. 16 or write 
and say you are interested. 

O-B Cam Tip, installed, cross-sectioned to show cam a ction 

The Ohio Brass Company 
Mansfield, Ohio 
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()_ H Type J Bnnd I 11 ~tall ed - l 1atented 

Economical, Efficient Bonding 
Carefully and conservat ive ly compiled figures show the O-B 

Type J to be an exceptionally inexpensive bond to install, consid

ering labor, materials and depreciation on machine. This is due 

partly t o its short length and partly to the perfection of the milling 

machine. 

This machine is easi ly handled and speedy. A crew of three 

men can install from 100 to 150 bonds a day when they have ordi

nary traffic interruptions. Frequently an experienced crew installs 

considerably more than 150 a day. 

Because of its large contact area ( see cross-section), the O-B 

Type J Bond has excellent electrical efficiency. · Its long life under 

vibration is due to its shape. 

If you are interested in the O-B Type J Bond. we will be glad 

to tell you more about it. 

The Ohio Brass Company 
Mansfield , Ohio 

This cross-sect ion of th e Type J Bond installed 
shows the large contact area. The bond is 

forced against the rail at C, D and E. 

9 
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= = International Stee l Crossing Fo1111datioii at crossing of 

_ 1 N'T;ERrvN.ATi D N'Ai 
STEEL CR0551N6 FOUNDATIONS 

Soon Pay for Themselves by 
Reducing Maintenance Costs 

Pictu re in yuur mind'~ eye a resilient unit steel ent e<l c lips hold aga ins t a ll v ibra tion a nd stra ins. 
crossing fo unda tio n in which all your crossing Think w hat the spring thaws and a soft , "bog-
joints are bridged a nd in which eve ry square gy" roadbed do to your wood-,itie crossings. 
inch comes into effec ti ve bearing. That's the Then remember the characteristics of an Inter-
l nternat ional Steel Crossing Foundation. No national Foundation. Now you can see why 
portion ca n get out of surface without being re- the latter soon pays fo r itse lf by r educing main-
sisted by the entire foundation. The w h eel tenance-and at the sam e tim e it doubles or 
loads cannot be conce ntrated ove r a point that triples the life of th e crossing frogs. 
is free to sag-it is evenly distributed ov er the Let us submit comparative estima tes for your 

= unit. Rai ls a n d bolts do not work loose. Pat- job. = 

;_ The International Steel Tie Company 
- General Sales Office and Works: Cleveland, Ohio 

REPRESENTATIV ES 
Weste rn Eng'g Sales Co., San Francisco, Cal., R. J . Cooper Co, J.E. Lewis & Co., Maurice Joy, Will iam H. Ziegler, = Los Angeles, Cal. Sea ttle, Wash. Salt Lake City, Utah Dallas, Texas Philadelphia. Minneapolis, Minn. I 
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LO\Y 
-

• 
The Company, the Men and the 
People all Marvel at its Wonder

ful Efficiency. 
The United Railways Company of St. Louis are firm 

believers in "Golden Glow" Headlights. They have 
been using them on some of their cars for a year 
or so and are now install ing more of them on 
both their city and suburban cars. 

T heir cars now operate through the streets of 
St. Louis headed by beautiful beams of soft. 
non-blinding "Golden Glow" light. 

T hey run cars out into the suburban dis
tricts equipped with these same lights; their 

_soft but powerful, penetrating beams pierc
mg any ordinary atmospheric condition, 
whether foggy, dusty or smoky, better 

than any other known light. 
The Company, the Men and the 

People have adopted this light be
cause of its efficiency and economy. 

A ll St. Louis is wide awake to 
its advantages. 

ELECTRIC SERVICE 

SUPPLIES Co. 
PHILADELPHIA 

17th and Cambria Street, 

NEW YORK 
50 Church Street 

CHICAGO 
Monad nock Bui ld ing 

11 
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Anderson Slack Adjusters 
Make All Cars Brake Alike 

Every electric railway car leaving a barn is in danger, until the 
motorman learns how his brakes are set, unless the car is equipped with 
automatic truck brake adjusters. Every time you change crews on 
the street your car is in danger of collision, until the new man learns 
his stopping distance. ' 

You can eliminate this condition on any car by a few minutes' work 
in installing A nderson slack adjusters, which make every car handle 
and brake alike. Moreover these adjtisters at the same time decrease 
brake shoe wear, reduce pull-ins for brake setting until new shoes 
are needed and less~n power consumption. 

The Anderson brake adjuster is really an automatic turnbuckle and 
can be installed without change in present brake rigging. Heat, cold, 
~no,v, mud or dirt cannot a ffect its operation. By its gradual action 
it compensates for any slack, no matter how small, but makes allowance 
for trucks greatly affected by load. This prevents locked wheels when 
the load leaves the car . 

Proper brake adjustment must take place on the truck itself. The 
Anderson adjuster does not attempt to regulate piston travel because 
this causes uneven braking and brake shoe wear by constantly varying 
the position of the truck brake ]eyer. 

Put these slack adjusters on your old cars. Can be 
applied to almost any double or single truck car. 
Send for information and data sheet. 

General Sales Agents for The Anderson Brake Adjuster Co. 

1508 Fisher Building, Chicago 
U.S. Metal&: .Manufact uring Company, New York and \1/ashington; Grayson Railway Supply Company, St. L,ouis; C. E. A. Carr 

Company, Toronto; C. F. Saenger & Company, Cleveland; W. M. McClmtock, St. Paul. 
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Now is a splendid 
time to prove to yourself 
the efficiency 
of the 
SAMSON-

SAMSON 
Splicers stand up under 

the most difficult service 
conditions everywhere 

Sleet, cold, heavy traffic and consequent heavy current consumption make overhead main
tenance doubly difficult. But by using SAMSON SPLICERS you eliminate one source 
of trouble and expense. The universal reputation of SAMSONS for non-arcing, not 
forming hard spots, staying upright, and having strength and life in excess of new wire, 
has been earned repeatedly. It will pay you to investigate. • 

DREW OVERHEAD LINE MATERIAL 
REDUCES MAINTENANCE COSTS 

All Drew material is standardized. The designs 
have been evolved by close contact and co-opera
tion with practical operating engineers. The 
workmanship is careful and conscientious. The 

raw materials are bought under rigid specifica
tions. Therefore, it will pay you to specify 
DREW. It will pay you in labor saved, in longer 
life in service and most satisfactory operation. 

The Drew Service Department is at your disposal in solving over
head line problems. Data on any article of Drew manufacture 
glady furnished on request. 

DREW ELECTRIC & MFG. COMPANY 
Offices and Works: 1016 E. Michigan Street, Indianapolis, Ind. 

HOLDEN & WHITE, 
1508 Fisher Building, 

Chicago, Ill. 
FRANK F. BODLER, 

903 Monadnock Building, 
San Francisco, Cal. 
JAMES C. BARR, 

84 State Street, 
Boston, Mass. 

A. P. KELLY, 
661 Calvert Bulldlng, 

Baltimore, Md. 

District Representatives 
BROWN & HALL 

SUPPLY CO., 
1124 Pine St., 
St. Louis, Mo. 

RAILROAD SIGNAL 
SUPPLY CO., 

Hackney Bldg., 
St. Paul, Minn. 

SCHOEN & JORDAN, 
1312 Healey Bldg., 

Atlanta, Ga. 
WM. F. McKENNEY, 

54 First St., 
Port land, Ore. 

S. I. WAILES, 
Trust & Savings Bldg., 

Los Angeles, Calif. 

ALFRED CONNOR, 
Majestic Bldg., 
Denver, Colo. 

R. S. WAKEFIELD, 
1312 Busch Bldg., 

Dallas, Texas. 
0. E. A. CARR, 
2 'l'oron to St., 

Toronto, Ontario, Canada. 
H. S. SALT (Export Agent). 

114 Liberty St., 
NPW York, N. Y. 

13 
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INSULATORS 

No. 5539 
35000 V 

No. 5226 
. 45000 V 

LJANUARY 6, 1917 

No. 5166 
35000 V 

- the New 
Designs 

No. 5233 
40000 V 

No. 5240 
80000 V 

No. 5090 
t OOOO V 

No . 5353 
50000 V 

No. 5005 
45000 V 

T hese designs have 111 et with 
instant approva l because they 
embody long sought electrica l 
and mechanical strength . 

/\ !ready they have received 
the endorsement of eng inee rs 
who select insulators for lines 
where continuous uninter
rupted se r vice is a most vital 
fa ctor. 

U nqualifiedly the most ef
fi cient , rugged, dependable de
signs ever offered. 

Get the Supplement to 
"The I nsulator Book" 
describing these designs 

N o. 5106 
70000 V 

THE LOCKE INSULATOR MFG. CO., Victor, N. Y. 
New York City Office, 50 Church Street 

SA LES OFFICES: 

Pierson, Roeding & Co., San Francisco, 
Seattle and Los Angeles 

Electric Service Supplies Co., Chicago and 
Philadelphia 

Pettingell-A ndrews Co ., Boston 

Union Electric Co., Pittsburgh 
Inter-Mountain Electric Co., Salt Lake City 
Wm. Geipel & Co., London, England 
The 0. H. Davidson Equipment Co., 

Denver 
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Dossert Connectors 
Contribute to the Efficiency of the 

Salt Lake & Utah Railroad 
Where they are used for joining the substation 

transformers to the high-tension bus bars. The 
transformers are connected "delta-delta," and the 
Dossert Connectors enable the quick disconnect
ing of a defective transformer to permit operation 
on "open delta." 

Many other progressive railways all over the 
country are using Dossert Connectors throughout 
their power plants and substations, for bus bar 
work, for junction boxes in cars , in sectionalizing 
cases of signal control systems, etc. Our Cata
logue will show you what Dossert efficiency is, 
and what it will do for you-write for your copy 
now. 

DOSSERT & COMPANY 
H . B. LOGAN, President 242 West 41st Street, New York 
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The 

ELRECO 
Tubular Pole 

is the 

Strongest 
Practicable Pole 

One of the most efficient structural shapes 
known to engineers is the I-beam. But in 
utilizing an I-beam due care must be g iven to 
its installation with respect to the maximum 
strength of the section and the load to lJ(~ 
carried. 

The impracticability of such a structure for 
withstanding strains in all directions is self
evident. 

The only shape that combines the highest 
limit of efficiency in unit weight for all-around 
strength is the circular tube. 

As the circle is the symbol of perfection in 
geometry, so is the tube the symbol of per f ec
tion in poles. 

For solid proof consider this case. A 30 ft. 
Elreco Tubular Pole made up of 6 in., S in. 
and 4 in. sections will weigh about 50 lb. 
lighter and cost about $1.00 less than any other 
form of metal pole of the same all-around 
strength. 

Elreco Tubular Poles are not in use bv 
hundreds of thousands because they were the 
only ones available in the past, but because 
they were and are the best. 

Elreco Tubular Poles have made good at 
all times as the best poles, against every other 
form, style and shape of pole conceivable. 

In the City of Chicago more than 50,00-0 
Elreco Poles are in service. O ther Cities 
throughout the vVorld have their proportionate 
~hare. 

~-<'. 
E.R.E.co. ( -

THE .. W I RE LOCK'"' / 
'\ 

TH E CH AMF"ERE'O JOIN T 

ELRECO 
T11 bular Poles 

Combine 
Lowest Cost 

Lightest VVeight 
Least Maintenance 

Greatest Adaptability 

ELECTRIC RAILWAY 
EQUIPMENT CO. 

Cincinnati, Ohio 
New York: 30 Church Street 

l ,, l 
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At -u omatic T - r:ck Switch in Roch 
Electclcal E . y C. L. CADLE ester 

ngmeer N ew y In N Rochester L<?rk State Rail-
Y ovember 19 '"" ways. 

ork State R ~ 15, the Roche t 
points on its -~llw_ays installed \ er lines of the N 
1s savi . c, Y Imes a a one of th ew 
three ng its first cost at ~~w type of track s -: busiest 
results~onths, and which he rate of about o:Ci c? which , 

I rom an o as give e in every 
paced in service. perating standpoi~ very s_atisfactory • . . ever since i' t 

· · • . was 

The principal f . . . . . . • • . • • 
those of the old eatures of the swit . • • • . • . 
the country are type generally in o ch t~at differ from 
permitting the ! first, th~t it is dri;'erabon throughout 
the motion of ttrod~ct1on of a tra;"n by a motor, thus 
side of the bed ~e switch point wh.:_of gears to retard 
operate with to the other. Thi it moves from one 
switch point t fi splashing. In s ~~?ses the switch to 
thrown by m: rmly held in the a . ,:ion to this the 

, train f ans of a sp . position to wh. h . . 
• 

0 

gears d . rmg that i IC it 1s 
cannot fly back an m consequenc.8 connected with a 
make it split th/et~een the trucks' oihe switch point 
is a control that . switch. The third . a car and thus ~ cut-out contact IS effected by both a :mrrtant feature 
IS extremely clos:~:;~anged that a fol~o -m contact and 
vented from thro . e car operatin th wm,i: car which 
trucks of the first wmg the switch g . e switch is pre
In the accom a ~ar as it passes ovtmt between the 
shown just aie:J'mg illustration th: the _switch point. 
foreground. The of the trolley pole ~ut-m contact is 
the picture bei cut-out contact d o the car in the 
frog, appr;xima~!1; ttached to the tr:1~!Y not appear in 

1JITTrni\\~~~~~w;rm_~ov~e;r~th~e~s~w:1·~tc~h. wire near the 

United States 
Electric Signal Co. 

West Newton, Massachusetts 
Western : Frank F, Bodler 

Monadnock Bld~-, San Francisco 

Chica~o: Warren Moore Osborn 
McCormick Bld~-

Forei~n: 
Forest City EJectric Service Supply Co, 

Salford , En ~. 

In Rochester It's 'a 
300% Investment 

Rochest er, N .Y ., is a busy town 
-traffic at the corner of Main and 
State Streets req_uires lSO switch
movements an h our-and making 
those switch-movements is a 

''Collins" 

N on-Splitting 
Electric-Track Switch 

It does not allow the remotest 
chance of the switchpoint being 
thrown between the trucks of a car 
by a following movement under the 

contactor. 
It does not splash the foot-traffic 

with mud or water-
It is not sub ject to derangement 

by dampness-
It cannot be damaged by a car 

standing under the contactor-

But it does handle the traffic
accurately , surely , safely-

It does pay tor itself every three 

months-
And what rnore, can you ask of a 

switch ? 

II 1\\\\\1111 I II I \l\l\\\\\l\\11\II\II \\\l\1\\\111 I\\\\\\\\ \ll\l\111\\l\l\l\l\l\\ll\l\\11111\1\ID 
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L. East Bound Car West Bound Car 

The INTERLOCK 
that makes LAP ORDERS _Impossible 

with the 

SIMMEN SYSTEM 
of Continuous Cab ·Signals 

T he device shown above is another example 
of the simplicity of the Simmen System. By 
means of thi s simple mechanical a rrangement 
lap orders are positively prevented. T he di s
patcher cannot make a mistake. 

Each leve r cont rols a signal point and has 
three defi nite positions. T he upright position 
indicates that a "meet" is scheduled fo r that 
siding, and therefore gives a red signal to 
trains approaching from both directions. 

T he levers leaning to the right g ive the 
g reen signal to east bound trains only. T he 
levers leaning to the left g iYe the g reen signal 
to west bound trains only. 

T hese cont rol levers are arranged in the 
same consecutive order that the signal points 
which they control are a rranged on the rail 
road. It will be obvious that the simple seg--

ment which moves with each control lever 
prevents setting any given lever in the east 
bound clear position, when the lever con
trolling the adjacent siding is in the west 
bound clea r position. Thus lap orders a re 
prevented. 

T he Simmen System enables the dispatcher 
-miles away-to g ive a positive continuous 
signal in the cab of the train and the train 
itself g ives the dispatcher a return signal auto-
111 atically . The method is so simple that many 
rail road men can scarcely believe it possible, 
unt il they have been convinced by a personal 
investigation. 

W hy not decide today to investigate the 
Simmen System thoroughly? You will be in
terested and enlightened and may profi t by the 
experience. 

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

PACIFI C COAST REPRESENTATIVE- W. H. Crawford , 609 Spald ing Bldg., Portland , Oregon 
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Chapman Automatic Signals 
Handled Heavy Traffic Perfectly During the 

Eastern States Agricultural Exposition 

at Springfield, Mass. The only single-track section on the 
Springfield Street Railway Company's line leading t o the 
fa ir .grounds is on the 2600-foot North E nd Bridge over 
t he Connecticut River. 

A Chapman Signal is in service at each end of t he bridge, 
and these signals were most valuable in fa cilitating safe 
a nd rapid service. During the show, car s were operated in . 
group s of five acro ss the bridge, firs t in one d irection , then 
in the other-and 60 cars an hour were easily handled in 
each direction. 

T he Springfield Street Railway finds Chapm an Sig nal s 
a lso extrem ely useful in controlling regular traffi c m ove
m en ts over it s suburban and interurban lines, including it s 
thro ug h service to H olyoke and vVes tfie ld. 

Chapman Signals are giving similar result s whereve r 
insta lled-they promote speed with safe ty-pro tect lives 
and schedules. Find ,out about them. W rite today fo r 
detail ed info rmation. 

Charles N. Wood Company, Boston, Mass. 

19 
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/ ) ilicating J)toceed and either of tlie.other tw'j.> i ,ruca&igl o 

For additional in_f,ormatio; see Bulletin 86. 
11 

J f ·'" .' ~~,~ -IOJI 

~c Wnion ~luittb & ~ignal €0. 
l Founded by Geo. Wes tinghous~ 188 1. 

SWISSVALE, PA. 
~~ ~~ m Hodson Terminal Bldg. Peoples Gas Bldg. m 

Canadian Expre:~':'d:~R~andler Annex Railway E xcban g~::~:Go Pacific Bldg. 
M ONTREAL ATLANTA ST. L O U I S MO. SAN FRANCISCO 

Repreacated by the GENERAL ELECTRIC CO. in Auatraluia. South Africa aad Ar,rentina Mark 

- ~-•- - ~ :.azz!!!.2,:: ~ - ~1 - ~ ____ ._,_ _ ~--,_ - -~ ~ _ _ ._~ ~ _....._ .,....4.,_ .. ___..__ ~ c ____ ;x __ ;;_x ,,~,::.s:::z:::a.:: ~ ... , ... 
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, . \_'l : ~e ·FENCE 

Your Protection Against 
"Old Jack Frost" 

Aristos ''COPPER WELD'' 
Copper Clad Steel Wire 

can not be beaten to a "yield point'' by winter weather. It will 
retain its perfection throughout the heaviest of snow and ice 
storms-and therefore reduces maintenance costs. 

Aristos "Copperweld" costs less per pound than copper wire, is 
7 per cent lighter ( size for size), is 6o per cent stronger and gives 
better service. It also has 126 per cent greater elastic limit. 

Are you interested? Then write! 

Western Sales Office: 

Steel Sales Corporation 
Chicago, Illinois 

EELC 

':S
J 

Eastern Sales Office: 

"fl t Page Woven Wire Fence Co. 
"" 30 Church St., New York 

o~ , 
"'t/': 1

~ft FENC 

Made from the product of COPPER CLAD STEEL CO., Pittsbuq~h, Pa. 
Drawn and Sold Exclusively by _j 

21 
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The Whole Outfit 
Gets There-FAST 

The complete outfit-tools, supplies 
and bonding gang, all get to the work at 
one time-· and get there fast. 

Time saved means money saved, and 
this saving is in your poc~et if you use the 

Champion Bonding Truck 
for Your 
Rail Bonding Job 

No Interference 
w-ith Schedules 

The Electric Railw-ay ltnprovetnent Co. 
Cleveland, Ohio 



JANUARY 6, 1917 J ELECTRIC RAILWAY JOURNAL 23 

.i\Rff\CO'IRON CULVERTS 
Give Long and Faith£ ul Service 

because of the extreme purity of the iron of which they · are mad e. 
Large numbers of satisfied users, all over the coun try, confirm this 
stat em ent. "Armco" 
only because of their 

Iron Culverts withstand severe conditions not 
r esistance to corrosion, but a lso because their 

corrugated form and overlapping joints confer ample s trength to 
loads of railway traffic. For use 

obtainab le m gauges heavier 
carry heavy fills and the rolling 
und er extrem e 
than standard . 

conditions, they are 

Write the nearest Manufacturer for information and prices on 
"Armco" (American Ingot) Iron Culverts, Siphons, Flumes, Sheets, 
Roofing and Formed Products. 

Resists Rust 

Arkansas. Little Roek 
Dixie Culvert & Metal Co. 

Callfornln, Los Angeles 
California Cor. Cu lvert Co. 

Callfornln, West H erkel eJ 
California Cor. Cu lvert Co. 

Colorado , Denvt•r 
R. Hardesty Mfg. Co. 

n e lnff'nre, C layton 
Delaware Metal Culvert Co. 

l•' l orltln . . , ,u• ... sonvll le 
Dixie Culvert & Metal Co. 

Ueorgla, A tin nta 
Dixie Culvert & Metal Co. 

lltlnols, s .. ringfleld 
Illinois Corrugated Metal Co. 

Jntlinna. Cra,vfords,·i ll e 
W. Q. O'Neall Co. 

loff'n, DeN ]Hoines 
Iowa l'u re Iron Cu lvert Co. 

lO 1Cvn, Ind ependence 
Independence Culvert Co, 

Ji:ansas, To1u,kn 
The Road Supply & Metal 

J<:entneky, LoniNville 
Kentut•ky Culvert Co. 

Nebraska, Lincoln 
Co. Lee-Arnett Co. 

Lonislnnn, Ne,v Orleans 
Dixie Culvert & Meta l Co. 

l\lnryla111I, l\lun1<ey Dltlg., 
Baltimore. 

Wm. M. Baker 
J\lassnehnsetts, Pnhner 

New E ngla nd Meta l Cul. Co. 
J\liehigan, Bark Rh·er 

Bark Hlver Bridge & Cul. Co. 
]Hlehignn, Lnnslug 

Michigan Bridge & Pipe Co. 
J\linneHotn, J\lluneanc ih• 

Lyle Corrugated Culvert Co. 
J\liunesotn, Lylt> 

Lyle Corrugated Culvert Co. 
J\lis,.oari, J\lolH•riY 

Corruga t ~cl Cul vi.rt Co, 
J\lontnnn, J\(i,.,.onin 

Montana Culvert & Flume Co. 

Nebraska, \Vnltoo 
Nebraska Culvert & Mfg. Co. 

Nevntln, Reno 
Nevada Metal Mfg. Co. 

Nen· Ha1n1,shire, Nns hna 
North-East Metal Culvert Co. 

Ne,v Jersey, Fh•1ni111!;1On 
Pennsylvanln Metal Cu lvert Co. 

Neff' York, Au burn 
Pennsylvan ia Metal Cu lvert Co. 

Nor1h Dako1n, \Vah11ef<111 
Northwes tern Sllee t & Iron Wks. 

Ohio. J\llddleton-n 
~·be Olllo Corrugated Culvert Co. 
American Rolling Mill Co. 

Oklnho111a, Shan·nee 
Dixie Cu lvert & lll~tal Co. 

O1•egon, Po1•1lnnd 
Coast Cu ln,rt & Flume Co. 

Pennsylvania, \Vu 1·ren 
Pennsylvania Metal Culvert Co. 

South Dakota, Sioux Falls 
Sioux Falls Metal Cu lvert Co. 

'l'ennessee, Na11hville 
Tennessee 111etal Cu lvert Co. 

'f'exas, Dul Ins 
Wyatt l\'letal Works . 

'l'exns, E l Pnso 
Western Metal Mfg. Co. 

rrexns, 1-1.onstou 
Lone Star Cu lvert Co. 

Utnh, \Vocds Cros" 
Utah Corrugated Cul. & Flume 

Co. 
Vh•A'inln, Roanoke 

Virginia Metal Culvert Co. 
\Vnshin~ton, S1,oknne 

Spokane Cor. Cu lvert & Tank 
Co. 

\Vis<-onsin, J,:,1n Clnirt> 
Bark River Brid:;e & Culver t Co. 
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These 
Bricks 
KNIT into 
a Vibration
proof 
and Water
excluding 
Track 
Paving 

It reta in s its smoothness and dura 

bility. l ts sharp, square edges assure 

t his . 

method is the most durable pavement 

fo r extrem ely heavy traffic. 

Mr. Railway Man, it's up to you. Do 

you want a pavement that will go to 

pieces in a few months ' time, or do you 

want t h e pavement that is put down 

to stay down? 

Wire-Cut Lug Brick gives the g reat 

est permanency of construct ion . It 

resists abrasion and breakage. lb 

imiform lugs and rough edges fo rm a 

. positive bond for the cement filler. 

And remember that the wire-cut 

Ask our pavmg engmeers to help 

, ·o u. They'll be glad to. 

Manufacturers Licensed by 

Dunn Wire-Cut Lug B rick Co., Conneaut, Ohio· 

Corry Brick & Tile Company, Corry, Pa. 
United Brick Company, Greensburg, Pa. 

One plant at Conneaut, Ohio. 
Sterling Brick ·company, Olean, N. Y. 
Reynoldsville Brick & Tile Co., Reynoldsvi lle, Pa. 
Danville Brick Company, Danville, Ill. 
Ollnton Paving Brick Company, Clinton, Ind. 
Alton Brick Company, Alton, Ill. 
Medal Paving Brick Co., Cleveland, Ohio. 

One plant at Cleveland, Ohio. 
One plant at Carrollton, Ohio. 
One plant at lllalvern, Ohio. 
One plant at Wooster, Ohio. 

Metropolitan Paving Brick Co., Canton, Ohio. 
Four plants at Canton, Ohio. 
One plant at Willow, Ohio. 

Bessemer Limestone Co., Youngstown, Ohio. 
Three plants at Bessemer. Pa. 

Peebles Paving Brick Co., Portsmouth , Ohio. 
Two plants at Portsmouth. Ohio. 
One plant at Firebrick, Ky, 

LICENSEES: 
Murphysboro Paving Brick Co., lllurphysboro, Ill. 
Southern Clay Jllfg. Co., Chattanooga, Tenn. 

One plant at Robbins, T enn. 
One plant at Coaldale, Ala. 
One plant at Birmingl!am, Ala. 

McAvoy Vitrified Brick Co., Philadelphia. Pa. 
One plant at Perkiomen Junction, Pa. 

Windsor Brick Company, Akron, Ohio. 
Hocking Valley Brick Co .• Columbus, Ohio. 

One plant at Logan, Ohio. 
Veedersburg Paver Co., Veedersburg, Ind. 
Springfield Paving Brick Co., Spriugfield, Ill. 
Terre Haute Vitrified Brick Co., Terre Haute, Ind. 
Albion Vitrified Brick Co., Albion, Ill. 
Alliance Clay Products Co., Alliance, Ohio. 
Westport Paving Brick Co., Baltimore, Md. 

One plant at Westport, Md. 
The lllack Mfg. Co., New Cumberland, W. Va. 

Four plants at New Cumberland, W. Va. 
The Hydraulic-Press Brick Co., St. Louis, Mo. 
'Tile Barr Clay Co .. Streator, Ill. 
Bu rton-Townsend Co., Zanesville, O. Two plants. 

The Trimble Paving Brick Co., Dayton, Ohio. 
One plant at Trimble, Ohio. 
One plant at Glouster, Ohio. 

The Thornton Fire Brick Co., Clarksburg, W. Va. 
One plant at '.rbornton, W. Va. 

Indiana Paving Brick & Block Co .. Brazil, !all. 
Standard Brick Co., Crawfordsville, Ind. 
Shawmut Paving Brick Works, Shawmut, Pa. 
The Pennsylvania Clay Co., Pittsburgh, l'a. 

One plant at Conway, Pa. 
One plant at Crows Run, Pa. 
One plant at Bradys Run,- Pa. 

Clydesdale Brick & Stone Co., Pittsburgh, Pa. 
Plant at Elwood City, Pa. 

J ohn Kline Brick Co., Wickliffe, Ohio. 
Streator Clay Mfg. Co., Streator, Ill. 
lllartlnsville Brick Co., Martinsville, Ind. 
Cleveland Brick & Clay Co., Cleveland, Ohio. 
Jamestown Shale Paving Brick Co., 

Jamestown, N. Y. 
Purington Paving Brick Co., Galesburg. Ill. 

Four planta. 
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NATIONAL PNEUMATIC 
Manual and Pneumatic Door and Step Control 

for the New Cars of Syracuse and Utica 
Because of their traffic-accelerating features, ease of 

operation and general reliability-the National Pneu
rna tic Company's door and step control was specified 

For Thirty-Five Peter Witt Car Rider's Cars 

ln these cars, the two sliding doors at the center are 
independently operated from the conductor's stand by 
means of Nat ional Pneumatic engines, type GNl 29ix6. 

JVf anually-operated equipment is used at the front of 
the car, but provision has been made for pneumatic engine 
operation eventually should traffi c demand it. 

. ... · "'"'·.! - - ~ .. ~· : ··\, .~'f•_;t-~·-.::~*~"'~4~1 

NATIONAL PNE01t.~TIC COMPANY ~j 
! - --- ~ - r7-· :;:-;:.: ::.:;:,_--";:' ( • I t~ •.: , ',:-":. ,_ ...,..:_;;_ ·- -- .. : ..... -:_ .. ~:...::'":':"'"'~".'"' : :~:•;7 ,:....J :l 

50Church St. Now York 515Laf1in St. Chica30 
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-~,ractical adviceirlthe 
-' s11op is trouble saved 

or\ tl,e road 
That is on e of t he many benefits secured th roug h our free Expert Service. 

Read the fo llowing part ial report from one of our E xperts : 

''The manager understands of course that if the bearings a re in poor condition, even the best 
oil will not prevent trouble, but he is g reatly perturbed by the hot boxes on their interurban 
cars. I have made suggestions to obviate 

1
this and bring about permanent betterments to the 

service, as fo llows: · 

"First-The work of rebabbitting journal brasses should be done at the main shop and by 
one man, so as to place the blame fo r poor work that is being done. 

"Second-That a more liberal supply of ne,v brasses be placed in service, as there a re a 
number of the old ones that must be scrapped. 

"Third-That as soon as possible rebabbitti ng of journal brasses be discontinued and the 
brass be allowed to wear to a scrapping point and then taken out of service. 

"Fourth-On account of the high speed and weight of cars, there should be a more liberal 
renewal of high grade packing, as a large proportion .o f the journal packing now in service is 
short strands, and while it would prove . satisfactory in slower service, it is not conducive to 
good operation under the present conditions. 

''Also, I have requested them to discontinue a practice which, no doubt, has been the cause 
of a part of the journal trouble, and if continued it will ruin the journals. I refer to a block 
of wood that has been made in the fo rm of a journal brass and when they have a hot journal 
they remove the brass and put in the block of wood with a sheet of emery cloth on its face and 
then nm the car. The result is another hot journal, as it is impossible to remove all the emery 
from the journal without removing the journal box. Furthermore, any irregularity in the journal 
face or diameter will be aggravated by such a proceeding and new journal brasses will have so 
litt le surface in contact with the journal that the weight per square inch is out of all proportion 
to what it should be. This was proven by an inspection of journal brasses that had only been 
in service twenty-four hours. The journal box dust guards have not had the attention they 
deserve, and there are a number of journals without them." 

Little things? Yes. But it was the viewpoint of a practical out side man 
that discovered them and realized their importan t effect on good service. That 
is what our Experts wi ll do fo r you-point out the littl e fa ults, fa r reaching 
in their unfavorable effect on your service, tha t you have lived so close to 
that they have been unnot iced. And note that ou r man made only SUGGES
TIONS and REQUESTS of t he ra ilway officials-no commands, no arbitrary 
demand that such and such a thing be done-it is up to the officials to accept 
or reject our recommendations. But the wide-awake railroad man is looking 
fo r practical advice. And we are equipped to g ive it t o him. 

Caler\a-Sigrlal Oil Co. 
Fr a l'\ k I i 1~ ~ Pa. 
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DAVIS 
Steel ·wheels 

The steel wheel with the 
one wear tread. 

No turning-no trouble 
with motor clearances. 

A hard, tough manganese 
tread and flange. 

A soft, ductile steel plate 
and hub. 

Reduction in weight. 
20% saving in weight. 
Minimum Maintenance 

Cost. 
Strength - safety - econ

, omy. 
The steel wheel backed 

by years of successful 
service. 

You are not expected to 
adj •· st your conditions to 
meet our product. Davis 
Steel Wheels are made to 
meet A. E. R. A. Specifica
tions and your service re
ou;r,.ments. 
· Write. 

The D.rop Test 
for 

Daws Stee/Wlzeels 
Here 1s a test that is mighty important to an electric 

railway man. It is made to insure full strength in every 

wheel that leaves our foundry. It is your guarantee that 

your passengers and equipment are not subjected to the 

hazard of broken wheels. 

After the wheels have been tempered they are taken to 

a special machine for the drop test. Here, supported at 

three equidistant points on the underside of the flange , they 

sustain two blows from a 500-pound weight dropped from 

a height of 6½ feet and directed against the hub. 

Probably no set of actual service conditions short of a 

collision or accident would call for such wheel strength. 

But Davis Steel Wheels are designed with an extra large 

factor of safety. That's why they are so well known for 

strength and safety, regardless of the fact that th ey sa'zte 

20 % in -zc•e ight. 

The "one-wear" feature makes Davis Steel Wheels 

the most economical for electric railway service. 

The hard, tough manganese steel tread gives full life 

service without 

grinding, whee 1 

removals or truck 

changes. 

Let us show 

you the econom

ical possibilities of 

Davis Steel 

Wheels. A re-

quest will bring 

all the data. T aping D a v is St eel Wheels to i nsu re p r oper 
matin g in service 

American Steel Foundries 
1100 McCORMICK BUILDING CHICAGO 

27 
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Samson Spot Trolley Cord 
1 jJl•~j is hig hly resistant to a ll actions of the weather be-
. 1 cause it is firmly braided and thoroughly water-
. ~ t 
\ , i. proof. It saves repa ir, expense,· time and trouble. 
1 '· •1 No abrasion-no swelling in the catcher. 

I 'i 

l.

\,,, ,·,J.~ All Samson Spot Trolley Cord bears our t rade /r 
' \ mark--the Colored Spots. , · 

i ))\J,I 11J, 

r
' \i 

• •.' I ,.i }J • {7 1 ~, 

·/.•fif Samson Bell i:" 
I l • i ' 'l 

I • l. l . .., l 

t r'. '~ and Register Cord 1, t/ 
q /iii 

'/:)] is ma<le uf the same extra quality co tton yarn as :~h 
'j n used in Spot Cord. It wears better, looks bet te r- U; 

,
1

, )'] and costs less than other ma te rials. ~{ { 

\;l' , Can be obtained in all sizes and colors, with wire i·} 1 

\ 

1

; t center if so desired. :1\i \., 

. ':' { i• \ 
' ! \Ve are anxious to send you samples and prices. 1 

}~ 

.\ i 1\· 1 1 

l ;, \ t r=~~~~·J1· :::; Write for them. , :. :'.:~ 

~ t~~~~~~~~~~~~~~~~~~=~~~~~~~~, ·, l 
' ~ t ---L:1i SAMSON CORDAGE WORKS )~, · 

BOSTON, MASSACHUSETTS 
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Said the Shop Foreman: 

"Nothing to it when it comes to lubricating 

Hess-Bright Ball Bearings 
"All we have to do is to loosen one nu t and force in the 

grease; and the grease will go of itself to where it can do 
the most good. 

"We Don't Have to Worry 

"About having the packing char or glaze 
''About dirt or sand getting into the journals 
"About having the packing fall 

away from the bearing 
"About having the cars de

layed on account of hot 
journals 

"And the time between lubri
cation is measured by 
months now instead of 

MAAK 

1-B 
HESS-BRIGHT 
THE INJ MITABLE BEARING 

days." 

Hess-Bright 

Ball Bearings 

spell 

Maximum Revenue 

Mileage 

29 

THE HESS-BRIGHT MANU FACTURING COMPAN Y 
FRONT ST. & ERIE AVE., PHILADELPHIA, PA. 

HESS-BRIGHT'S CONRAD PATENTS ARE THOROUGHLY ADJUDICATED 
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One of Thirty-Five Car Rider's Cars on which DURA DUCT is used. 

A Specification for 

Duraduct 
Reg. U. S. Pat. Off. 

For twenty-five Arch-Roof, Front-Entrance, Center-Exit, Pay-Enter 
Cars for Syracuse and for ten like cars for Utica as follows: 

"All light wiring inside of car-body is 
to be installed in DURADUCT, anj all light 
or signal wiring underneath car is to be 
installed in a proper size Duraduct." 

Why not write Duraduct into your specifications? It's going on the 
best cars of the best railways! 

Sample on Request 

TUBULAR WOVEN FABRIC CO. 
MANUFACTURERS 

PAWTUCl(ET, R. I. 
A. HALL BERRY, General Sales Agent 

97 Warren Street, New York 9 South Clinton Street, Chicago 
D istributors for Canada: Nonnern Electnc O.,mpony 

LIMITED 
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This All Steel Train of Differential E leetrie Dumping Cars belongs to the ,leveland Ra il way C'o .. C'levela nd, Ohio. They save en ough labor 
wi th in one year to pay fo r themselves. They make more mon ey tha n passenger ears. 

THE DIFFERENTIAL ELECTRIC DUMPING CAR 
1s low and may be loaded while in tilted positi on. It 
is Electrically operated and discharges the contents far 
from the tracks. It is li ght and quick and pleases 
Everybody. 

Trains o f them a re operated and unloaded in con
gested districts without interfering with passenger ca r 
schedules. Ask us NOW for de tailed in fo rm ation about 
this Lig money-saver and promoter of better public 
relations. 

Southern Office and Work" : 
Nashville, Tenn. Differential Car Company 

Sweep Up! 
A c ro ss ing 

broom tbat will 
s tand bard 
work. Of tla t , 
tempered s teel 
wire bristles. 

With 

Paxson 
Brootns 

Paxson Brooms fairly bristle 
with goodness. Not only are 
they made of the best obtainable 
materials and made right , but 
they a re designed to meet the 
spec!al requirements of rai lway 
service. 

Blind men can make ordinary 
brooms, but it takes wide-awak~ 
men with a clear vision of the 
work the broom has to do to pro
duce efficient , durable brooms. 
Such men stand behind the Pax
son and assure yo u of that loni; 
life and efficiency that spell s 
economy. This is not a generai 
statement. \Ve have specific fig-
ures that prove it. \ V rite for 
them . 

J. W.Paxson Co. 
1021 No. Delaware Ave., 

Philadelphia , Pa. 

1 

Built for rnpid 
work. lllakcs a 
c I e a n sweep, 
and servi ceable 
t he entire year. 

141 Broadway, New York 

A split bam
boo broom for 
light work witb 
snow or dirt in 
eurves,frogs and 
switches. 

2 

"Fan " bristles 
make a strong 
elenning edge, 
and give dur
a hllity to tbe 
broom. 

A fine w ir e 
liroorn built to 
handle a ll debris 
tbat may get 
into frogs, 
switches and 
curves. 

3 

A bard serviee 
Lr o om made 
wltb tlat tem
pered s t e e I 
l1rlstles. 
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The Bowling Game with a Punch that has a th ill 
for!player and spectator alike. The leaping balls 
give a life to the game that no crowd can resist. A 
smashing big success for three years and daily grow
ing stronger. Read the following: 

Wildwood, N. J., 
The J. D. Este Company, November 13, 1916. 

Philadelphia, r'a. 
Gentlemen: 

At your request to hear from me as to my success with 
your game of Skee-Ball, would say: 

Three years ago I purchased from you four Skee-Ball Al
leys. At that time I had just acquired a property on the 
Boardwalk at Wildwood, New Jersey. My object in buying 
the Skee-Ball Alleys was to attract a crowd and thereby form 
a new amusement center; in this I have been amazingly suc
cessful, due entirely to Skee-Ball. 

Not only has Skee-Ball increased the value of my property, 
but it has been very profitable to me to operate. The first 
year my four alleys earned an average of $52.15 (or $13.04 
each) daily throughout the summer. The second year I pur
chased two more alleys and my earnings were increased. Last 
year was by far the most successful of the three. On the 3rd 
of last September my six alleys earned $262.00, an average of 
$43.66 per alley per day. 

I attribute my success partly to the fact that I use the 
greatest care in keeping my alleys clean and in good condi
tion. The balls are sandpapered, the carpet scrubbed, the 
woodwork rubbed down and the brasswork polished daily, so 
that after three years of the hardest kind of pounding they 
look practically as good as new. 

With best wishes for your continued success and with kind 
personal regards, I am Very sincerely yours, 

(Signed) JOHN T. BYRNE. 

This is just one experience out of hundreds, in towns 
and cities ranging in population from 500 to 5,000,000_: 
genuine, actual experiences, not guess-work or estimates. 

Our books show that 42 % of our alleys have been sold 
on repeat orders; in other words, nearly one-half of our 
alleys were sold to customers who had already tried out 
the game to their entire satisfaction. 

We have again been obliged to enlarge the size of our 
factory to meet the steadily increasing demand; the factory 
is now 500 % larger than it was in 1914. 

Get your order in now, even if you do not want immediate 
delivery, as materials and labor are advancing so rapidly 
that we cannot maintain the present price after February 
15th-, 1917. 

Skee-Ball is fully covered by domestic and 
foreign patents. Users of infringing games 
will be pro:·ecuted. They are liable to injunc
tion and for all profits and triple damages. 

WRITE FOR ILLUSTRATED CATALOGUE. 

The J. D. Este Company 
Owners - Patentees - Distributors 

1536 SANSOM STREET, PHILADELPHIA 
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The Missouri Short Line has a 
Rico Coasting Recorder 

on Every Car 
The Missouri Short Line (Kansas City, Clay County & St. Joseph Electric Railway) is 

one of the most up-to-date interurbans extant. It was one of the first to appreciate the merits 
of all-steel center-entrance cars for interurban passenger service, and it is equally progress
ive in handling freight and express. Naturally a live road of this kind is 100 per cent 
equipped with Rico Coasting Recorders. 

Coasting records under the varied city and right-of-way conditions exceed 30 per cent right 
along, the record for September 1916 showing 32.5 per cent. Such records with modern, 
correctly-designed equipment show clearly that the Rico Coasting Recorder embodies 

Tue Tt'ue Pr'inciple 
for Measuring 
0pet'ating EHiciency 

'Time is the Essence of Railroading 
RAILWAY IMPROVEMENT CO . • bl BROADWAY, NEW YORK 
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Grade M Sales 
Exceed Those 

of Other Grades 

[JANUARY 6, 1917 

A survey of the business 1n railway motor gear-
1 n g during the year 1916 indicates strongly t he 
preeminent success of 

Grade M Gears and 
Pinions 

A lthough all grades of G-E gearing have shown a healthy 
incr ease in sales over the previous year, the percentage of in
cr ease fo r Grad e l\I ha s been th e highest. l t is also noteworthy 
t hat t he sal es of thi s grade have s t eadily increased ever since it 
w as placed on th e market. 

O ut of a t o t a l of over 93,000 gears and pinions ( comprising 
8 g rades) so ld during 191 6, almost forty per cent were Grade 1\1. 

T hi s proves that m or e and m ore roads are discovering the 
t rue econ om y of 

The More-Miles-per-Dollar Gearing 

General Electric Company 
Atlanta , Ga. 
Baltimore, Md. 
B'irmingham, A la. 
Boston, Mass. 
Buffalo, N. Y. 
Butt e, Mont 
Charleston, W. Va. 
Charlotte, N. C. 
Chattanooga, T enn. 
Chicago, Ill. 
Cincinnati, Ohio 
Cleveland, Ohio 

Columbu s, Ohio G 1 Off• S h t d N y New H aven, Conn. St. Louis, Mo. 
*Dallas, Tex. en era lCe: C enec a Y, • • New Orleans, La. Salt Lake City, Utah 
Dayton, Ohio New York, N . Y San Francisco, Cal. 
Denver, Colo. AD D R E S S N EAR E ST C I TY N iagara Falls , N . Y. Schenectady, N. Y. 
tDetroit, Mich. *Oklahoma City, Okla. Seattle, Wash. 
Des Moines, Iowa Omaha, N eb. Spokane, Wash. 
D uluth, Minn. *Hou ston, T ex. - Los Angeles, Cal. Philadelphia, Pa. Springfield, Mass. 
E lmira, N . Y. Indianapolis, Ind. Louisville, Ky. Pittsburgh, Pa. Syracuse, N. Y. 
E rie, Pa. Jacksonville, Fla. Memphis, T enn. Portland, Ore. Toledo, Ohio 
*El Paso, Tex. Jopl,in, Mo. Milwaukee, Wis. P rovidence, R. I. Washington, D. C. 
Fort Wayne, Ind. Kansas City, M o. Minneapolis, Minn. Richmond, Va. Youngstown, Ohio. 
Hartfor d, Conn Knoxville, T enn. Nashville, Te.nn. Rochester, N . Y. 

*Southwest General E lectr ic Company. tGeneral Electric Company of Michigan 
F or CANADIAN Bu sINESS refer to Canadian General E lectric Company, Ltd., Toronto, Ont. 

GENERAL FOREIGN SALES OFFICES, Schenectady, N. Y. ; 30 Church St., New York City; 83 Cannon St., London, E. C., England 
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,'AMERICAN BRIDGE CoMPANY 
i HUDsoNTERMINAL-30 CIDJRCH STREET, NEwYORK 

• j< . WanuEacturers of Steel Strucfu;es of all classes 

· paiticularly- BRIDGES AND BUILDINGS 
,11~~-':..-':..-::...-::...-::...-=--=--=--=--=-====::::::: • ' ~ -- --=-it=,=============================================: 

SALES OFFICES 

NEW YORK, N. Y., 30 Chnrch Street CHICAGO,.ILL., 20~ South LaSalle St. 

Philadelphia, Pa. , . Widener Building St. Lo~is, Mo,, Third Nat'! Bank Bldg. 

· Boston, Mass. . . John Hancock Bldg. Denver, Colo., First Nat'l B~k B~ildillg 

Baltimore, Md., Continental Trust Bldg. Salt Lake· City, Utah, Walker Bank Bldg. 
PITTSBURGH, PA ••• Frick Building Duluth, Minn. • • . , : Wolvm Building 
, Minneapolis, Minn., 7thAve.&2ndSt.,S. E. 
Rochester, N. Y. . .• Powen Block . 

Buffalo, N. Y •• Marine National Bank · · '. Pacific Coaa\ Representative: 

Cincinnati,. Ohio. Union Tnut ~uilding U. S.Steel Products Co. PacificCoastDept. 

Atlanta, Ga. • • • Cand1er Building; ~AN FRANCISCO, CAL., Rialto Building· 

Cleveland, Ohio . Rockefeller Building Portland. Ch-e. • • . • Selling Building • 

Detroit, Mich., Beecher Ave. &M. C.R. R. Seattle, Wash., 4th Ave. So. Cor. Conn. St.' . 
.Export Representative: 

United States Steel Products Co., 30 Church Stt, N. \'. 

a 

1
~: ~ lectric'i:ir Wires aJ.tcl Cables /;: .·. - - ,. 
.s;: ~ ~---~f ev~ry descttption The Coal & Iron National Bank 

of the City of New York 

The famous men of the 
electric railway field 
contribute the benefit 
of their experience to the 

ELECTRIC RAILWAY JOURNAL 

Capital, Surplus & Profits $1,635,000 
Resources Nearly $10,000,000. 

Offers to dealers every facility of a New York 
Clearing House Bank. 

When writing the advertiser for Information or prices, a men• 
tion of the Electric Railway Journal would be appreciated. 

EDWARD P. BURCH, Engineer 
ELECTRIC RAILWAY VALUATIONS 

D,me Bank Bldg., Detroit Plymouth Bldg., Minneapolia 

Frederick Sargent A. D. Lundy 
Wm. s. Monroe Jame11 ]qman 

SARGENT ®. LUNDY, Engineers 
1412 Edison Bldg., 72 W. Adams St., Chicago, Ill. 

NEILER, RICH & CO., tNc. Engineers 
Manhattan Bulldtni, CHICAGO, ILL. 

Reports, Appraisals and Valuations, Kai!way and Lighting Properties 
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One of several hundred cars of the Bay State Street Railway equipped with Duff Em ergency Jacks 

BARRETT 
En1ergency Type Car Jacks 

Reduce Delays frotn Vehicle Breakdo-wns 
Barrett Emergen cy Type Car Jacks a re more than Safety Insurance. 
Their users have found them a first-rate tool for clea ring t he track of broken

down vehicles. 
vVith one of these jacks on each of your cars, you don 't have to wait fo r a wreck

ing car to clear the track. 
In many cases, you won't need a wrecking outfit at a ll. 

Reduction of Blockade Delays 
Means Less Loss of Revenue Mileage 

For every car-mile that you lose, you may sacrifice 30 to 40 
cents revenue. 

The unnecessary losses of one blockade will pay fo r a 
goodly number of Jacks. 

Ask us for prices on these Revenue Conservers. 
We maintain an E ngineering Dept. for the desig n of special 

Jacks to meet individual conditions. _ 

THE DUFF MFG. COMP ANY 
Pittsburgh, Pa. 

New York: 50 Church Street Chicago: People's Gas Building 
Atlanta: Candler Building 

No. 239 
" Bay State" 
Emergency 

Jack 
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''This is the BIGGEST 
Little Book I Ever Saw !'' 

"It's given me some mig hty practica l tip s on economy. 

For in stance, here on pages 6 and 7, I find a handy for

mula for figur ing the com para tive cost s of copper and 

aluminum. 

' 'I wish you 'd figure it up, and see how much we can 

save by using a luminum conductors on that new South

wood exten sion. If it 's a r eal saving-and I fee l sure it 

will be-we'll plan to use aluminum wherever we can , all 

over the system. 

''De sure to give m e back this book, fo r it 's too va lu

able to lose. I want our Overhead E ng ineer to 

have a copy, too-he'll fi nd it very useful. Ask ,, 

,, ,, 
,,' 

Miss Freeman tn write for it r ig ht away, 

please. Tell her to address t he 
.. ,,,' 
.. .. Aluminum 

0~ ,, Company of 
v<? ,, America, ,p,, 

Pittsburgh , Pa. 

,~ ,, 

-<-Iv,, " ,, 
, Ge ntle m e n : K ind I Y 

v" # m a il m e your n ew book 

ALUMINUM COMPANY 
OF AMERICA 
PITTSBURGH, PA. 

c, ,, on " Aluminu m E lectrical 
Conduct or s. " 

Name ............... . .............. . 
(Full na m e a nd title.) 

Address ................................. . 
<City a n d Rt r ee t .) 

New York Bost on Ch icago San Fran cisco 
1 >l·e upation .................................... . 

"-------------------- ----~-------------------------------------· 
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''A Good Product. 
Conscientious 

Journal• :tailway Electric 

39 th Street• :?39 west 

New York City• new YorK . 

of Reo iproc atine 
~entlemen:- 1 shipments 

- t aOditiona oountriee Rec en foreign 

Traok Grinders tell of ou in various . business for use r f ore ien 

to a of our 
dvis

e you tha entire 
Tlror.ipt s me . l propori tion i n the ~ spectab e advertisine 
( 

ow f orm n esul t o 
i g 

a re four 
n tly t he r ) is d:frec busine as 

Jour nal. 

t that Dur the effective par 
we do , d "na- us to Knowing as din ai i u 

h s playe f the • tr in the Journal a in this country o 
adv

ertisinu ff icials . tr 

railway o the resul tinu electric with 
oonvino, their ue,, tho 

hine for d to that 
Of 

our mao w, ad t 
val ua " when i nv eetoen th of our it busine • makes our "d grow markets, rapi din forei gn 
resu,'.'ts produce satisfactory. 

1 look very oduct, eood 
in tho Journa ha good pr {s·n win•ino 

It looks as thoug to custo m€s 
adv·ert1s1 . . ·ng and service conscientious 

b ·nation. 
com i liment we oomp i n this you the excellent connection on 

Copy Service lt of y.our 
resu have 

Department . in connection Its efforts 

advertising with our V been helpful. 

WBG/C. 

-
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Building Combination 
Good Advertising-
Service to Customers" 

47 
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The Great Business Building Combination 
"A Good Product- Good Advertising

Conscientious Service to Customers" 

c,.,:,:::":::•·"•''-Tf'I~~,.• 

., WP..\..N\JT st'5- lfl , 1916 • 
3oee. ti...,..,._. :)ecombe:r ,,.,u.o 

I , 

-

Reprinted f rom 

Electric Railway Journal 
I ssue July IS, 1916 

PhiJadelph · 
ia, U. S ·A 

47 
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A View of the Cincinnati Skylin e Opposite Covington 

Ten Years 
Deltabeston Service 

and Still Going Strong in 
the Hills of Old Kentucky 

T he South Covington & Cincinnati Street 
Rai lway was one of the pioneer users of 
Deltabeston W ire for railway motor rehabilita
t10n. T t began this ·work as early as 1904. 

About ten yea rs later when the equipment 
department had occasion to make a general 
examination, it found that 

ONLY THE OUTER INSULATION 
NEEDED RENEWAL 

To go hack to the efficient, everyday service 
that is so characteristic of D & Vv Products. 
That's why t he equipment department said: 

Good For Ten Years And Then Some! 

D & W FUSE CO. 
PROVID~NCE, R. I. 
A. Hall Berry, 97 Warren St., New York 

A~ents- Pettin~ell-Andrews Company Western Electric Company Central Electric Company 
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Resolve to Use the 

Thermit Insert Rail Weld 
in 191 7 and Thereafter 

Because by reducing the percentage 
of breaks to a minimum-

The Thermi t Insert Weld a voids the 
expense of street openings which cost 
far more than the joints or welds. 

The Thermit Insert Weld avoids the 
bad feeling due to tearing up streets 
in front of business buildings. 

The Thermit Insert Weld avoids the 
heavy losses due to rerouting car 
service. 

The Thermit I nsert Weld gives a 
continuous rail which assures quiet 
running and long life to your cars. 

The Therm i t Insert Weld, by elimi
nating the hard-riding track, also pro
motes increased use of your service. 

New York, Kansas City, Boston, 
San Antonio, Dallas, Milwaukee, Pitts
burgh, Chicago, Youngstown, Los 
Angeles are some of the cities where 

Thermit Welds Are Making Good 

GOLDSCHMIDT THERMIT CO . 

• 
120 BROADWAY, NEW YORK 

329-333 Folsom St., San Francisco 103 Richmond St. , W ., Toronto, O n t, 

7300 So. Chic ago Ave., Chicago 
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"-And ~Now I've 
Found It" 

"I've been hunting for years for a rail brace that would hold 

my track rigid to gage, do away with the rail drilling menace 

and stop waste clue to rusted threads," sa id the R oadmaster, 

"-and now I've found it." 

The Combination Rail Brace and 
Tie-Plate 

does all of this-and m ore. It saves on ties-costs less than 

tie rod-facilitates paving-and gives better service. 

Open hearth steel Ys " or 7 / 16" thick for girder or "T" rails. 

Start saving now. "\;\/ rit e fo r cos t data today. 

Steel Car Forge Cotnpany 
Pittsburgh New York Chicago 

Works: Ellwood City, Pa., and Hammond, Ind. 
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You Don't Have to GUESS 
About the Value of 

Reciprocating 
Track Grinders 

51 

You Can Demonstrate it on your own tracks 
And you can do that without a 

nickel of expense for the machine. 

In the past few yea rs more than 60 
railway companies have put a Recip
rocating Grinder at work on their 
tracks with the clear understanding 
that if they were willing to give up the 
machine after a fair, sq uare trial of it 
they were simply to say so and we 
would take it back-all at our 
expense. 

In not a single instan ce ha s a ma
chine come back. 

This demonstrates two things : Fi rst, the supreme 
effici ency and economy of the Rec ip rocating Track 
Gr inder. 

Second, that it so greatly improves track condi
ti ons that no railway having once demonstrated the 
improvement pr0cluced by this machine is willing to 
be without it. 

The elimination of corrugations 
and cupped joints produces a big sav
ing in maintenance cost, increases life 
of track, decreases wear and tear on 
rolling stock. and is a source of sati s
faction to the public. 

Railway Track-work Co. 
30th and Walnut Sts., Philadelphia, U. S. A. 
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PUBLIC SFRVJCE ELECTRIC cnMt,/\NY 
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Simplex Jack't 
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o,.,-,c,aL ORD~ft 

ELI M WE S T. RE cr,vr.rt. 

R.\.JL'WAY Co11u•.\..'.'l'l·. No 88&5 

l
n.1 ·111111·s.lh!:1.,\.'\\:\.ro: S.·MAu,oN 

COLUMBUS, OHIO, _ .}la;y 24,.. 131::,. 

~ ' :o •• 
J oil~~ c;Z'.~~~~. A~il: 
Nl.i Alt1_1 Cl.l:.S FOR U'i!! OF THIS COMPANY AND SHIP , 

De.!a.-'.J.r-e, -:>hit). 

-co1:.uMelJS, OHIO, 

't-it!ii!l~lJl<!•,Jll) - !'.t, ~-~ 

....: 
(."'" . ~-~ 
,,,;,,: 

7~- 16 PC• 

,\Q3()i'.J5 Ov• P.•G 

ltc.W'i..:.t<i:, ~l:J;J...•' 

-r . 

tight 
,._ 111wl t 
1,1'4ln"""rl PROOF 

OF THE EFFICIENCY AND VALUE 

M!WU \• I 

-

of The No. 318 

Simplex Pole Jack 
Reduces the .Labor 
Pulling Poles., 

and Cost 

Makes Straightening 
One-Man Job. 

of Poles a 

Every telephone, lighting and power, 
public utility and electric railway 
company will find this tool of extra
ordinary value. 

TEMPLETON, KENLY & CO., LTD. 
1024 So. Central Ave. 

CHICAGO, U. S. A. 

of 

•~ 1aC:C. ,.orplet.e wi i.h c;.101n 

._...,"'\ Ba:-1. 

:::; .... ;; 

';OMMONWEALTH Eo,soN C OMPAN Y 
, D 1:.11.1..c,..,,. IN E1.. ccTR 1GAL S 11r•P1 1Fa. 

f.'OISON BUILDIN G. 

72 W Es·r AOAll'IS S
0

TRE ET 

Tf,itP(L TON Kf'NLEY & CO 

1020 ~ CtNri;,,L Av~Nut 

CITY 
!\. 

1 IIOT ACCfpt l1UHR!A1 VIIU~l PA«:U~F:i ~ .i M-ltllfJ 

__.'.!. •--
l'f')Tt, . I 

~,?,~,~~ 

on~ b@fore ... 
-J,l.! ~ ~ -«-L- '-,-. ..:. ___ ~ ·-

~-·'.-~._..;_,.-
' ' -

. .. ' •..;,~..,. ~ -;:--:--1-~';.,: 

1% . ~_;_ __ .·_ . . ; 
• 01s No h . . 

rt e {( ; ~-:-;:~~~~ 
Drxor:-, uJ.ilitiei.e,,.- ', 

. lNors ·~-illy 

-. "'•· .\'!• ,,o 14:~ ~. ..,,_,21 

, .. - .. IJ. co. 

fff"fK..t-

Send This Order To. 
· Your Nearest Jobber 

Gentlemen:· 

Please furnish 

___ 318 Simplex Pole Jack including full 
equipment at · $28.00 complete ~ f'.. 0 . B. 
Chicago. 

Name _________________ _ 

Address 

Ship Via 

·, 
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1912 
1913 
1914 
191 5 
1916 

More Than Twice as Many in 1 916 as 1 915 
-50,000 to Date 

During the year 1916 the amount of 

"Simplex" and "Apex" Joints 
applied by the 

Indianapolis Portable Welder 
has doubled that of 1915 

From a total of only 50 joints installed in the entire country in 1912 the 
Indianapolis Welder has increased this amount to 50,000 joints up to the 
present time. 

This constant and remarkable growth is sure proof of the superiority of the 
Indianapolis Portable Electric Welder and "Simplex" and "Apex" joints. 

The Price and Delivery of rails, joints and bonds mean more than twice as 
much as it did last year. This makes it even more important that you consider 
the use of the Indianapolis Portable Electric Welder. 

There's lots more we can tell you about them. Ask us! 

Indianapolis Sw-itch & Frog Co. 
New York Springfield, Ohio Chicago 

The "Simplex" Joint 

w 
A 
T 
C 
H 

u 
s 

G 
R 
0 
w 

The "Apex" 
Joint 
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Economical Welding 
£ &1:H-Y"~ 

(D Et) 
Any weld at all will cost less than replacin g a worn 
rail or a broken part, but no weld is really econo
mical unless it is made at the lowest possi hie cost. 

The Lincoln Arc Welder 
will do track or shop welding at 
lower cost than any other ap
paratus. 

Saves Power 
The Lincoln Arc vVelder lS 

simply a motor operated by cur
rent from the trolley wire. This 
motor in turn drives a generator 
which delivers current at 150 to 
180 amperes. To do this the 
motor onl y takes 7 to 8 kw. power 
from the line. 

In other types, the weld ing cur
rent is produced by "cutting 
down" the voltage of the line 
through a cast iron resistance. 
The excess power is wasted in the 
resistance and conseq uently 80 to 
100 kw. must be taken from the 
line. 

The Lincoln Arc Welder saves 
70 to 90 kw. in power. 

Faster Welding with the Lincoln Arc 
vVelder the rail or piece to be welded is 
the positive electrode, hence it is always 
hnt and the molten metal sticks to it 
readily. The operator can work much 
fa ster. 

Saves Trolley Wire. The Lincoln Arc 
vVelcler taking- only 7 to 8 kw. will not 
cause burning- of the trolley such as fre
quentl y ( >ccurs when more power 1s 

taken. 

Investigate the Cost of Lincoln Welding 

The Lincoln Electric Co. 
Ne~ York City 
(Singer Bldg. ) 

Buffalo 
Grand Rapids 

Cleveland, 0. 
C hica go 
Columbus 
Det roit 

T o ronto , Cana d a 

Agencies in other principal cities 

Philadelphia 
Pittsburgh 

C harlotte, N. C. 
Syra t.·use 
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What 
Do You 

KnowAhout 
Oxwelding 

[ JANUARY 6, 1917 

• 

You probably know that it is oxy-acetylene welding and cutting with the 
higly developed Oxweld apparatus. 

But h ave you ever investigated the possibilities 
of Oxwelding in your own business? 

Many a master mechanic and ma intena nce engineer has saved his com
pany t housands of dollars per yea r by employing Oxwelding in repair 
work, bonding and track maintenance. Now comes a new application 
(origin a ted by a user) which r adically r educes the cost of car parts by 
cutting t hem from scrap steel plate. 

And yet t he surface hasn't been scratched. In addition to these uses 
which you know will increase t he efficiency a nd reduce the cost of your 
department, you may develop new applications that will lead to further 
economies for your company. 

Surely a process of such unlimit ed possibilities is worthy of careful 
investiga t ion. We have made it easy for you by preparing special 
articles on Oxwelding in the electri c r ailway business. 

Just ask for Bulletin Series 700-J. 

Oxweld A cetylene Co. 
Newar k . N. J. Chicago Los Angeles 

Largest Makers of Welding and Cutting 
Equipment and Supplies in the World 
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Complete Machinery Equipment 

Car Wheel Lathe 

For 
Electric Railw ay 
Repair Shops 
A Car \;\Theel Lathe is probably the most im
portant part of a Repair Shop equipment. T he 
Car Wheel Lathe shown above is of heavy 
massive construction and is equipped with all 
the modern improved ckv ices fo r the rapid 
handling and turning of steel car wheels. It is 
designed for wheels from 26" to 42" diameter 
and will take in axles having either out side or 
inside journals. 

Right-hand head is traversed by a motor 
and has a fri ction safety device to prevent the 
possibility of accident in case the faceplates 
are brought up too fo rcibly against the wheels. 
A convenient calipering device, " Sure Grip '' 
drivers and paten ted pneumatic tool clamps are 
provided. 

We shall be pleased to send you descriptive 
circulars and catalogues showing all the 
various machines required for repa ir shop 
work. 

NILES-BEMENT -POND COMPANY 
11 1 Broadway , New York 25 Victoria St., London, S. W. 
SALJ◄;S O I•'F I CES . \ !\' I) ,\ C. l◄,:\f('IES-llo ;d o 11: D3-!J,i Oli v,,r St. Philn<le l1•1tin: -!O:; N. ~1st S t . Pit t s hurgh : Fri<'l, B ldg. 
C l evP l a n d, 0 ,: Th e N il<'s 'l'ool Works Co ., 730 S uperior .\ ve. U n nt ilto11 , O .: 'l' ile Niles Too l Works Co. C i u e i n nnti : Tile Niles 
'l'ool Works Co. , 3::n W . -!t h S t . net roit: Kerr Bldg. Chien go: 571 W. Washing ton Hl vrl. St . Lon is : 51G North 'l'hi rrl St. 
lilrn1i11ghan1 , .\la. : 20 1G l~lrst Ave. San I◄'rnn<'i •H•o : lG t o 18 Fremont St . Fo1· Col o 1•ndo, U tah, "\Vyo1nin g n n <l Ne,v 
I\Jexi,•o : l!Pnuri<• & Bollilo fl' Mfg, & Su pply r:o ,, Denvn. l•'ol' Seuttl e: Hal lidiP Ma <• ilin<' rJ' Co, li'nr Ca n n dn : The .John l\Pr trnm 
& Sons Co . , Ltd .• Dununs, ;\1on trPa l, 'l'oronto, W innip<>g, Va ncouver , ,l u1,n n: T il e F. W. ll orn e Uo, , Tokio, Ital y : Ing, E r Pole Vagill, 
Mila n . Ji' r :11u•••: f:l11 Pn1- er & )'<, r I'Paud, 18 Faubourg du T l'mp le , Par is. n n ,. Mi n: S. C:. :llur tin & Co. , Ltd,, l'e trograd and ;\ [uscow. 
Hrn :r.11 : Comptoir-T ec ilniqn r B n •s ili r• n , P. 0. Box 802, Hlo rle J a neiro. 
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75% Efficiency 
33¼% Inefficient 

• 
IS 

[ JANUARY 6, 1917 

A man or a machine only 75 % efficient mu st do one-third better to be 100 % 
efficient. 

100 % efficiency is not necessarily perfection- but, the standard of 100 % is 
essentially the "best obtainable"-therefore, it is the basis for comparison of less 
efficient performance. 

One of the most prominent industries in the United States, employing a large amount 
of Davis-Bournonvi lle apparatus with much success, recently said-bantering the salesman 
about the price-"vVhen we can get welding torches 75% as efficien t as the Davis-Bournon
vi lle to rches, at sufficiently lower price, we will consider them!" 

Consider, yes ! But the chances are they will not willingly employ tools, machines or 
men. that ought to be and could be 33½ % more efficient than they ar e. Thi s would mean 
that the 75 % efficient man does in fo ur days what h e ought to do in three days-that the 
75% efficient welding torch should give one-third better results than it does-and, if effici ency 
is based on both gas consumption and manual performance, that four tanks of oxygen are 
used when three would do the work, fou r hours' time consumed when three should have 
been enough , or, th e welded job is only three-fourths as good as it ought t o be-

also, 75 % efficienc y 111ay 111 ca n loss of prestige and reputa tion for efficient performance. 
Davis-Bournonville oxy-acetylene and oxy-hyd rogen apparatus is the standard for 

efficiency, and has been since this company introduced the positive-pressure process of oxy
acetylene welding to the metal working industries in the United States, ten years ago
because it provides the highest efficiency obtainable, with the g reatest development of appa
ratus , and most extended application in the metal working trades, and the widest range of 
equipment made for th e use of the oxy-acetylene and oxy-hydrogen processes. 

o~ACETYLENE lYEtDJN 

DAVISG 
1)4 APPARATUS y. 

" 15·BouRNONVILLE co.N-

Leads the World in Range, Efficiency 
and Apparatus in Successful Use 

Davis- Bournonville Welding and Cutting Apparatus is in success ful use by the most 
prominent concerns in the United States and Canada engaged in iron and steel production 
and metal working- foundries, rolling mills, ship yards, navy yards, scr ap yards, railroad 
shops, locomotive and car shops, steel furniture, sash and door plants, tube mills, pipe and 
pipe bending works, by automobi le and motor truck makers, manufacturer s of automobile 
metal bodies, ornamental iron workers, on construction work and for wrecking, and in 
hundreds o f small and large repai r shops and garages, for welding and building up broken 
and worn castings. 

(Our No. 3 fact or y bui lcling was completed a nd occupied in mid-summer, 1916, 
a ffordin g 30,000 a d d itional square feet of floor space. We are now adding two 
more s t or ies w ith 20 ,000 square fe e t more floor space, to keep up with th e 
demand for " D a v is a pparatus.") 

Davis-Bournonville Company 
General Office and Factory: Jersey City, N. J. 

Sales Offices: New York, Chicago, Boston, Philadelphia, Pittsburgh, Cleveland, 
Detroit, St. Louis, San Francisco, Toronto 
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" B OYS." said the General Manager at the luncheon Round Table one day, "a lot 
of great work has been clone 111 fare coll ection these pas t yea r s. but we're still 

a long way from getting all the money.'' 

" Ye gods . we certainly need the coin more than eve r , with 3--1--cent copper 
sta ring us in the face ,' ' muttered the Purchasing .--\gent. 

"Yes, and our poor, old nickel has just Leen stretched to g ive another half-mile 
of riding to Hillcrest-on-the-Styx." said the t reasurer with a sigh. 

"Cosh , it can' t be said we haven't tri ed,' ' put in the S uperint endent of E qu ip
ment. "Only the other day we sold a fin e lot o f railings and other fare-collecting 
junk that we had stuck in the cars at one time or another. 

''How you can expect to train the public to a new system of fare coll ec Jn 
every few months is the thing that' s getting my goat ," g rumbled the Sup rin
tendent of T ransportation. ''And it gets the conductors up in the air. too." 

"I've not iced,' ' added the superintendent o f timetables, " that some of those 
experiments slow down the line instead of speeding it up .'" 

The General Manager laughed. "Boys, it looks as if I started something 
w hen I mentioned fare collection. Well, I'm going to try once more, but this 
t ime it 's going to be 

"A fare collection system that won't cost us anything for new equipment, 
that won't call for changes in the cars, that has no register ropes or rods, that 

, doesn't puzzle the passenger one minute, and that GETS THE MONEY. 
I ref er to the 

Rooke 
Automatic Register! 

" L et\ talk fnrthe r about it at our next h111 cheun." 

59 

Rooke Automatic Register Co., Providence, R. I. 
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The 
Ohmer 
System 

_<\n Ohmer Fare Regis te r equipment adapted to on e man, two man, pay as 
ynu ent tc r or pay within opera t io n , 

T HE Ohmer System is a success because it con
strains the conductor to collect the rig ht fare, to 
register it correctly and tun1 it in , irrespective of 
its registration. 

The Ohmer System is a success because it recognizes 
the tendencies to fail on the part of the conductor and 
eliminates those tendencies by a sys t em of registration 
which makes unpaid fares, unregistered or misregistered 
fares so evident that they are avoided. 

The Ohmer System is a success because it eliminates 
the unworthy conductor , because it makes an efficient 
man and a "salesman of transportat ion" out of the man 
,vho is worth while . 

Ohmer Fare Register Company 
Dayton, Ohio 
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Boston's Latest Rapid Transit Extension
" South Station Under"-

W as Opened for Traffic December 3 
vV ith the openin g of thi s new station, t he Bos ton 

E levated Railway ha s brought Harva rd Square, Cam
bridge, within about 10 minutes' ride of S(>Uth Station. 
It is interesting to note that this, as well as m os t of the 
other prepaym ent s tati ons of th e Bostnn E levated, 1s 
equipped w ith 

International 
Motor-Driven Station Registers 

which have proved unsurpassed in speed and accuracy. 

You, t oo, will save m oney a nd schedules by doing a way 
with tickets fo r youi- station, parks, ferry and ot her pre
payment area s and adopting International Station 
Regi sters. 

OTHER INTERNATIONAL PRODUCTS 
We also manufacture R ound and Square Registers; 

Portable Registers; Fare Boxes for al l kinds of Fare Corn
bina ti<l ns: Coin ,. Ticket and Transfer Registers; Transfer-
1 ssuing l\f achin es and 

HEEREN ENAl\ IEL BADGES 

The International Register Company 
15 South Throop Street, Chicago 
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Increased Sajeguards 
of Fare Collection 

The American Fare Box simpli lies an<l perfects prepayment fare collection 
by combinina fare box and fare register , with provisions to collect and r egister 
coins and pa;er tickets through the fare box , and registering transfers and other 

TYP E A 
Coln-Ticket Re g istering Fare Box. Size 9½ in. x 

6½ in. x 171/? in. Weight 32½ lbs . 

T YPE B 
Coin Reg1 s te r 1ng F are Box: S iz e 7½ in. x 6½ in . x 

16 1n . Weight 27 lbs. 

fares "coll ected over the box'' 
on the same mechanism. 

Passenge rs pay the fares
coins and ticket s, direct into 
the fare box-the fares being 
exposed for Yisual examina
ti on- there is 110 intermediate 
ha11dli11y of co i11 s or tic!?e ts 
between pay 111 e11t and regis
tratio11 , 

The fa res ar e registered im
mediately as pai d- whether it 
is a coin or t icket paid into 
the box, or a fa re collected 
over the box , one turn o f the 
operating handle fo r each 
fare, indicated by a bell, 
makes the reg istrati on, 

There is 11 0 acrn1i111/ati011 at 
co ins in the registering 111 eclz 
a1tis111 ; no "g r111di11 g" o f coins 
through the fa re box bet,c1ee 11 
stops; no dh•ided attcntio11 of 
condu ctors be tween fare box 
ai1d 0;1erhead register. and 11 0 

change req 11 ircd in the f or 111 
of tickets used. 

The full passenger load is 
mdicated each trip on the fa re 
box trip r egis ter; total reg is
t rations on the t otal-passenger 
register ; and money registra
tions on the cash register 
N ickels and dim es, as r egis
ter ed, a re avai lable fo r change, 
P ennies are not 
registered, but ar e 
segregated from 
full far e coins and 
deposited in a 
locked box ; ti ckets 
also are deposited 
in a locked box, 

The Ameri can 
F are Box increases 
the safeguards o f 
fare collection, It 
is the far e box 
conditions deman d 
- one r egister ing 
device, simple and 
reliable in con
struction a n d 
operati on, for all 
requirements. 

Th e boxes can 
be furni shed in 
the types illus
trated. 

TYPE C This is the f are 
box to investigate Special Fare Box with overhead Trip Register and 

separate Transfer Register operated direct from 
fare box handle 

The American Railways Equipment Co., Dayton, Ohio 
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Awarded Medal and Diploma 
-~~KWIA'C.t· . at San Francisc 

&, . 1 . ) 1916 
"Walkover" 

The 

Seat 

that 

always 

leads 

MEDAL 
upon 

HALE AND KILBURN COMP ANY 
New York City 

for Railway Car Seats, and Interior Steel Trim for Passenger Cars. 

µ;~~¥~:l~d~ ~ -{ . 
J~Wl/1Jr.w111Mm.tt.k~L' 

~~~ 
/>nYhw✓ZIH1Jtir - .. 

YJo ~ JJrnm,r 

~ 

Pioneers in Steel Trim for Passenger Cars, i ncluding iJZterior finislz, steel doors, etc. 

~ PVRIGHTE:0 

Hale and Kilburn Co. 
Philadelphia 

Washington 
New York Chicago 

. San Francisco C.OPYPIGHT CO 
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WHillIE lIRUCK§ 

One of the four White Trucks owned by the New York State Railways, Rochester, N. Y. 

A Significant Fact 

While predominating in the total number 
of motor trucks annually put into service 
in this country, most of the White outp-µt 
is absorbed by repeat orders from satisfied 
users - r egardless of price competition. 

T HE WHITE COMP ANY 
CLEVELAND 

Largest Manufa cturers of Commercial Motor Vehicles in America 
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Make It Easy to Attain 
Efficient Car Operation 

Goo d car operation is simply a matter of fun
damental principles and methods of exccu tion. 
"\r ou can't expect motormen to develop these 

principles on their own initiative, but you can 

teach them to employ the correct methods. 

T rained motormen can effect big economies. 
You can readily train them-teach them the 

poss ibilities and limitations of modern equip
ment; and show them how to effect these 

economies . 

And the most modern step: by install ing 
ECONOMY :Meters on your cars, you can 

obtain data which will measure the efficiency 
of the motormen and the progress they are 

making. 

This system of improving car operation has 
never failed. It' s simple, economical, and 
without hazard. Large electric railways a're 

accomplishing wonderful results every day. 

Let us give you the records of existing cases 

and submit a plan for improving your opera

tion. 

Sangamo Electric Coinpany 
Springfield, Illinois 

Specialists in Meters for Every Electrical Need 

U!llllllllllllllllllllllllllllllllllllllllll llllllllllllmlmllnlllllffilmllllllllllllllllllllllllllllllllllllllllllllllrnlllllmlllllllllllll llmllllllllllll llllllllllllmlllllllllll lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll ll lll lllllllllllll ll lll lllllllllllllllllllllllllllllllllllllll! 
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MILLER TROLLEY SHOE 
On 60-Ton Locomotive Hauling Trains 

Up to 1200 Tons 

MILL ER TROLLEY SHOE TRANSMITTI NG C URR EN T FOR FRE I G HT T RA I N O N 
WATERLOO , CEDAR F ALLS & N ORT HERN RY. 

T he fact tha t the l\Iiller Trolley 
Shoe is a most effici ent current col
lector fo r high-voltage, heavy-train 
service is attested again in the case 
of the Waterloo, Cedar Falls & 
Northern Railway. 

Here's a picture showing it in use 
on the 1300-volt section of this rail
way. The 60-ton locomotive u sed is 

equipped with fo ur Westinghouse 
308-D-3 275-hp. forced ventilation 
motors and HL control. 

T his locom otive, equipped w ith 
the l\!f iller Trollev Shoe, hauls be
tween W aterloo and Cedar Rapids, 
a distance of 60 miles , trains up to 
1200 tons, at speeds up to 24 miles an 
hour on level track. 

Join t he many roads that are now u sing the Miller Trolley Shoe 

Miller Trolley Shoe Company 
53 State Street 

SA LES REPR ESENTAT IVES 
Boston, Mass. 

Hold e n & vVhit e, Chicago. 
W. F. McKenney, Por t land, Oregon. 
F. F . Bodler, San F r a n cisco, Cal. 
1' I. \Va iles, Los A ngeles, Cal. 

Alfred Connor, D enver, Col. 
T . C. Whit e & Co., St. Lou is, Mo 
W . M. McC!intock, St. P a u l, M in n. 
A. I. Sanger i& Co. , Cleve; a n d, . Ohio. 



JANUARY 6, 1917] ELECTRIC RAILWAY JOURNAL 

3,000,000 

Graphite and Bronze Oil-less Bearings 
U.S. Pat. Re~. 

were made in this modern reinforced factory during 1916. \Vith the early completion of our 
new works at Lincoln , N. J., for the exclusive manufacture of "Nigrum" impregnated wood 
bearings, our production will be increased to 

5,000,000 Bearings in 1917 

\\" e take thi s occasion 
to thank our many elec
tric railway customers 
for their confidence in 
our product, and to as
sure both old and new 
customers that our future 
service wi ll be even bet
ter than in the past. 
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A Bound Brook Mold. The graphite 
cannot be forced out under pressure. 

A ll genuin e graphited 
"Oil-less" Bearin gs ha\·e 
always been made at 
Bnund Bronk, N. J .. in 
the United States of 
.\ merica, by the 

The end of a Bound Brook Bearing 
is lubricated to take care of end thrust. 

Bound Brook Oil-less Bearing Co. 
Formerly Graphite Lubricatin~ Co. 
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"Account No. 92 will look a lot better," 
said tf1e General Manager, as he scanned the comparison o f acc ident ~ 
during 1915 and 1916. "Looks as if we were on the r ight track at last . 
Besides saving us a lot of accident expense, the H -B L ife Guard and 
Providence Fender have changed a lot of newspaper knocks to boosts that 
wi ll surely sweeten things with the public." 

"Another thing I've noticed," remarked t he Superintendent of Trans
portation, "is tha t w e are getting m ore w ork and better work out of our 
m otormen on the Marble Avenue line- they're more at ease now-don't 
lose their heads when t hey see a flock of k iddies playing on the tracks, 
because they know the H -B is on the job to protect everybody concerned. " 

"I'm might glad," rejoined t he Claim Agent, " to see the more friendly 
attitude of the juries when w e do have to let an accident case go to 
court-but that isn't often now. It's easy to convince everybody in court 
that we are doing our part to save life and limb, and that the pu blic must 
do theirs, too. We're gett ing a square deal now." 

"And as to repairing those H-B Life Guards and Providence Fenders," 
said the Master Mechanic, " it really costs next to nothing to keep them 
in A-1 shape." 

"I'm glad t o hear these boosts from you m en," concluded the General 
Mana ger, " because they confirm m y own judgment. When the Board 
of Direct ors meets next week, I'll r ecom m end the installation of H-B 
L ife Guards and Providence Fenders a s s tandards throughout our 
system." 

The Consolidated Car Fender Co. 
Providence, R. I. 

General Sales Agent 

Wendell & MacDuffie Co. 
61 Broadway, N. Y. 

Fifth of a series of talks on F ew er Accidents and Better Public R elations 
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Like mnst (if th e leading electri c railway' c1i111p a 11i es c, f th e U nit ed S ta tes 

The Connecticut Company 
r egard s Pantasot e a nd A gaso te products as "the s t a nclarcl"-ancl utili zes them 
a cco rclin~d y in th e n ew ca rs bein g- huilt by the \ \ ~ as nn 1\!ffg. Co. 

The Pantasote Company 
11 Broadway, New York 797 Mo:-iadnc,ck Bldg., San Francisco , Cal, Peo,?le's Gas Bldg. , Chicago , Ill. 
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For Real Protection 
Against All Weather Elements: 

Bayonne Car Roofing. 
It will not deteriorate under the hot rays of the sun-it 

,vill not rot under rain or crack and peel under frozen 
snow. 

It is no ordinary cotton duck, but a special, closely
woven fabric, every fibre of which is saturated with a 
weather-proofing, rot-proofing preservative. 

This impregnation is a thorough-going mechanical 
process which makes it necessary fo r you to give Bayonne 
Roofing only one coat of color paint after it is attached to 
the car roof. 

It's a time-saver in ins tall a ti on-a money-saver in 
m aintenance. It r enews the good looks of old cars-and 
m akes new cars better, inside and outs ide. 

W rite for sa1nples today 

JOHN BOYLE & CO., INC. 
112-114 Duane Street New York City 70-72 Reade Street 

Branch House, 202-20"1 Market St., St. Louis, Mo. 
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N evasplit Headlining 
was installed in 10 new low-floor type cars built for the 
Pittsburgh Railways Co. by the Cincinnati Car Co. 

N evasplit Headlining provides a strikingly beautiful 
surface which is permanent. 

It cannot warp, peel or fade under any conditions of 
:,;ervice, and is waterproof in fact as well as in word. 

I ts low initial cost and maintenance cost should com
mend it to you for repairs and renewals as well as for 
new cars. 

vVrite for samples and prices. 

The Keyes Products Co., EQUITABLE BLDG. 
120 BROADWAY, NEW1.YORK 

'.'Jew York, Chicago, , , San Francisc?, CaL, Haly, Arne,ri~an Traffic, Company, 
W R Kerschner Co., In c. , SO Church St. J, f':, Simons, Fisher Hldg. D. E, I•ord, l\lcrchants Exchange Bldg. via Capucc m, No. 4, Milano, Italy 
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FOR INTERURBAN ROADS 

Operates Simultaneously and Automatically with Track Switch and can be installed with any style of 

OVERHEAD CONSTRUCTION 
The)ystems on wh ich this device has been adopted as Standard include the following: -

llllnols Traction Syste m, 
Peoria Railway T erminal Co . 
I nterstate Public Service Co. 
Evansville Railways Co. 
Ft. Wayne & Springfie ld Ra ilway 
Toledo & Chicag o Interurban Tract ion Co. 
Springfie ld, Troy & P iqua Railway Co. 
Toledo, B owling G ree n & Southern Tract ion Co . 
Chicago, O ttawa & Peoria Ra il way 
B luffton, Gen oa & Ce lina T r a ct ion Co . 
Young stow n & Oh io R ive r Ra i lroad 
Dayton & T roy Elec tric Railway 
Toledo, F ostoria & F indlay Railway 
N orther n O hio Traction & Li ght Co . 
C leveland , Southwestern & Columbus Railway 
To ledo & Western R a i l ro a d Co. 
Salt La k e & Utah Railway 

Stark Elect ric Railroad Co. 
Ft. Wayne & Northern Indiana Traction Co. 
I nd lana Union Traction Co. 
Ch i cago, South Bend & Northern Indiana Traction Co. 
Des Moines Interurban Railway 
East St. Lou is & Sub-urban Railway 
Cedar Rapids & Iowa City Railway & Light co. 
Kentucky Traction & Terminal Co. 
Winona I nterurban Railway 
L ake Shore Electric Railway 
Oh i o Electric Railway 
Columbus, Delaware & Marion Railway 
Muncie & Portland Traction Co. 
M arion, Bluffton & Eastern Traction Co. 
Kokomo, Marion & Western Traction Co. 
Kansas City , Clay County & St. Joe Railway 
Ogden, Logan & Idaho Railway 

THE RAILWAY MATERIALS CO. 
Railwa y Exchange, CHI CAGO Singer Building, NEW YORK 
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•'Li CARBONE,. 
CARBONBRUS 

• 

1S 

Insurance 
of Uniform Service 

You cannot get regular constant steady carbon 
brush service without high efficiency in the manufac
ture of the brushes. 

Just remember that the measure of true economy 
is efficiency and price combined. You can never secure 
high service by depending upon price alone. 

It is the absolute uniformity of efficiency in Le 
Carbone Brushes which differentiates them and makes 
them preferred by the men who appreciate most fully 
the importance of SERVICE. 

VVe none of us ever appreciate insurance until 
"something goes wrong." The Le Carbone Brand is 
carbon brush insurance. And it's worth having. 

W. J. Jeandron 
173 Fulton St., New York 
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OVER forty years' experience in laboratory and 
fo undry practice is behind the MORE-JONES 
line of standard equipment for Electric Rail

ways. 

W e are specialists in t he compounding of metal 
alloy s. Our research department has originated 
many new and valuable com binations, each one best 
adapted for a specific purpose. Our materials are the 
highest grade ; our m anufacturing methods careful 
an d accurate . 

We have studied the problems affecting electric 
railways in the closest and heartiest co-operation 
w ith the mechanical experts of various large sys
t ems. The most practical ideas that intelligent ex
periment and exhaustive tests have shown will lead 
to greater efficiency, longer service and reduced 
maintenance cost have always been sure of incor
pora tion into MORE-J ONES products. 

" We invite inq uiries and investigation." 
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Tool Steel Gear and Pinion 

Extract from a letter April 4th, 1916, 
"( written by the Su,Eerintende,nJ ~lling )) 
~ ~ Wl a. 3.5_00 ~ propert,I o super

'"iiiteiiden t Motive Power on a ~600 car 
property. 

''Replying to your inquiry•••• we have 
for the past three x,ears had. 211 test ill_ g_f ~ 
h.e.t.t.M ~ades ~f ¢e~rs s!Jl_a p1n1onsthatare manu
facture~ Prgm~nent in our te~t ar~ the Tool 
Steel Gear & P1n1on Comnany.r. •* (Naming three 
other lao/~iajpanies)••. The r.esult 1s••• that 

( I( we have lil1l. s~irW our. system the 
,, product o e 1!wil · e &· E1ni.Qn O§~~aiff 

of Cincinnati ~. is st wa'!f,iun rn 
carefully~ an~ I will give vou as follows the 
results tnat were obtained from the material 
under our observation from the beginning of 
test up to the present time." 

Here follows detailed measurements, 
showing type of equipment, measure
ments of teeth when new and after 
94,667 miles, Tool Steei pinion teeth 
having given one-third of their al
lowable wear. 

))) 

"I do not feel that it would be right 
for me to give you comparative figt?.res of mil
eage made oy other companies entering into this 
test•••••••••. We have in service or on order 
several thousand gears and pinions manufactured by 
this company. Up to date we havG not e~erienced 
~ single ~e q_f broken teet]!." - - -. 
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"Don't let a single overhauled car leave the shops until 
its brake rigging has been fitted throughout with 

Boyerized Pins" 
said the General l\Ianager, as he and the superintendent of equipment were looking over the open 
ca rs and other equipment which were awaiting overhauling fo r the spring and summer drive. 

" \ '1hen you put in a requisition about a year ago for a sample lot of Boyerized case-hardened 
pins, the purchasing- agent and myself wanted to know why the ordinary kind weren't good enough 
fo r you in these hard times. 

' 'You've ce rtainly show11 us in great shape, not only on the Safety First basis but on the miles
per-dollars basis too. 

''Judging by the way our first lot of Boyerized Pins has shown up," replied the gratified super
intendent, "we' re perfectly sa fe in making 'em standard. It's a g reat thing to feel that you're using 
Boyerized P ins because they are case-hardened so uniformly. 

"\'1e don't have to take chances any more with the stuff turned out by the average blacksmith." 

BOYERIZED PINS 

Constitu te a Form of Safe ty Insurance which Returns the 
Premium Ma n y Times Over 

Other Products Are: 
Bemis Trucks Lor d Baltimore Trucks 
Case Harden ed B rake Pins Manganese Brake Heads 
Case Har den ed B ushings Manganese Transom P late;., 
Case H arden ed N u t s and Bolts Manganese Body B ushings 

B ronze Axle Bearings 

Bemis Car Truck Co. 
Springfield, Mass. 
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A new type of gear and pinion especially prepared and 
heat-treated, made from a material of fine quality stee l 
blanks, both split, and sold at an excentinnallv reasnnabl e . -
pnce. 

Heat-Treated, Star Brand 

Gears and Pinions 
are cut true to pitch, a nd then put through the special heat
treating process which g ives them exceptional tensile 
strength and assures a wearing ability of from 3 to 5 times 
g reater than that of ord inary gears and pinions. 

Where heavy service is an absnlute essential, specify 
Catskill Gears and Pinions. 

May we send complete data ? 

0 
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Columbia 
Babbitted Bearings 

Run True 
to Form 

After a Columbja Bab
bitted bearing has gone 
through the rough cut the 
finishin g cut and the inner 
planing, 

The bore ts carefully 
calipered to see that it is 
exactly right. 

If t he bore is right. the 
bearing ts considered 
worthy to go ou t into the 
world as a member of the 
Columbia family as soon 
as the oil grooves have been 
cut therein. ~-.~ .. 

The Calipers prove if the job was well done 

And that's true of all the items listed below: 
TOOLS 

Armature and axle straighteners 
Armature buggies and stands 
Babbitting molds 
Banding and heading machines 
Car replacers 
Coil taping machines for armature leads 
Coil winding machines 
Pinion pullers 
Pit jacks 
Signal or target switches 
Tension stands 

CAR EQUIPMENT 
Armature and field coils 
Brush-holders and brush-holder springs 
Brake, door and other handles 
Brake forgings, rigging, etc. 
Car trimmings 
Commutators 
Controller handles 
Forgings of all kinds 
Gear cases (steel or mall. iron) 
Grid resistors 
Third-rail contact-shoes and accessories 
Trolley poles (steel) and wheels 

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

w,. R. Kerschner Co., Inc., N. Y. Holden & White, Chica~o F. F. Bodi er, San Francisco 
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NUTTALL Railway 
Products 

Here Is the Evidence 
These and other import ant railway propert ies throughout the 

world have found by thorou g h test that N uttall Railway 
Products give m ore and better service and at less cost per mile. 

Their experi enc e covers every operating conditi on and some
w here in a ll thi s varied exper ience is a so luti () n fo r the p ro blem 
that m ay now be troubling you. L et us suggest the p roper gear, 
pini on or trnlley f(J r your particubr C<lnclitinn a nd make a test 
for \·ourself. 

1\s k fur c;:a talng ues 12 and 13. 

Gears Pinions Trolleys 
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fj] The Van Dorn Automatic 
Car and Air 1 

[i] 

Coupler 

for City 
and Light 

Interurban Cars 

Promotes Speed and Safety· 

Coupling 

Uncoupling 

Operation 

1 t :--pceds the work of making up trains by insuring 
a positive connection of both coupler and air unde1 
extreme variations of coupler positions, hence giV'-'
ing·-the grea test safety to employees. 

Thi s operation is so simplified that the work can be 
clone quickly and with maximum safety because the 
t ra inman need not be between or near the car,-; 
w hen the signal is given to move them. 

The long hose connection s and the troubl es ensu
ing from them are eliminated. The rigidity of the 
draft connections prevents see-sawing and makes 
twu or more cars move as one. They operat e per
fectly r>n curves of 30-ft. radius and abrupt grades 
causing as much as 10 inches difference in normal 
coup ler levels. with11ut any binding whate\·er. 

232.5 So.PaulinaSt. 

(j] 

[i] 

[i] 
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Are Your Brakes 
Getting Least Attention 

When You Need Them Most? 
T n t hese fre ezin g, drizzling days; yuur equipment in 

spectors have every temptation t o skimp their work-to 
get their numbed hands and feet out of the cold and 
the wet. 

Poor Inspection Is Dangerous 
for, if the re ever is a time when y ou want quick. su r e and 
e,ven brakeshoe application, it 's now. 

]f you have Smith-VVard slack-adjusters on your cars 
today. you won 't have to worry about that kind of 
trouble. If you haven't got them on your cars, 

Order 
S-W Brake Slack Adjusters 

at your ea rliest opportunity. They will do fnr you wha t 
th ey are doin g fo r· many other roads. 

Increase Safety- Decrease Brakeshoe and Labor Costs 
S -W Brake Slack Adjusters are made for any truck 

Sn1ith-Ward Brake Cotnpany, Inc. 
17 Battery Place, New York 
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Keeping Pace with the Developments 
of Two Generations 

Horse-car days. 
We can all remember the frail little "match 

boxes'' jerking and bouncing along a narrow
gauge "snake-trail" track behind one or two old 
broken-down cab horses. They tipped the scales 
at only one or two tons when loaded to capacity. 
and the speed seldom reached the hair-raising 
rate of 6 miles per hour. 

Yet within this short space of years we have 
seen the electr ic car develop into a 60-ton palace, 
riding- as smoothly as thistledown in the air at 
speeds as high as 70 miles per hour. 

Do you fully appreciate the changes of the last 
30 or 40 years ? 

Can you comprehend what this ever-increasing 
service has demanded of the car wheel manu
facturer? 

Although the pace has been a hot one, we have 
never lost our stride, never lagged behind. The 
Wonder ful Single-Service Chilled Iron Wheel 
was standard in the days o f the "hobbie-horse" 
car, and is standard today with over 90% of 
the street-car companies of the United States 
and Canada which operate mo cars or over. 

A ssoc1Ar10N OF M ANUFACTURERS OF CHILLED CAR WHEELS 
1228 McCormick Building, Chicago, Ill. 

R epresenting F orty-eight Wheel Found ries T hroughout the United 
States and Canada. Capacity 20,000 Chilled Iron Wheels Per Day 

55 T on H igh Speed Interurban Serv ice 
1 .. -
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"Approbation 
from 

Sir Hubert Stanley 
Is Praise Indeed" 

''By golly, that's the nicest running truck you 

ever saw," said a shopman, as he pushed a truck 

a bou t in the shops of the Chau_tauqua Traction 

Company. 

Of course, that truck was equipped with Gurney 

Ba ll Bearing Journal Boxes. 

Your decision to buy Gurney Radio-'fhrust Ball 

Bearings will be endorsed by the men who will 

use them! 
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GURNEY BALL BEARING CO . 

Con rad P atent Licensee 

JAMESTOWN, N. Y. • Chicago, Ill. New York City 
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Storage Batteries . 
ID 

Electric Railway Service 
LOAD REGULATION 

F or carrying peaks and fluctua
tions of load , especially in connection 
with water-power developments or 
where power is purchased on the basis 
of maximum demand, the "<Ibloribe 
:accumulator" or the "'{tubor Be== 
cumulator" is adapted. 

LINE REGULATION 
Due to the present high price of cop

per there are cases where the use of a 
battery for maintaining voltage is more 
economical than the purchase of cop
per for feeders. The "<Ibloribe Be== 
cumulator" has been largely used m 
this service by many railways. 

STANDBY SERVICE FOR 
EXCITER BUS 

It is standard practice to install a 
st orage battery connected to the Ex
citer Bus to prevent interruption in 
the supply of current for field excita
t ion. Either the "<Iblortbe :accumu== 
lator," the d{tubor :accumulator·· or 
t he "lEXibe" Battery can be used. 

OIL SWITCH SERVICE 
St orage batteries are used in power 

houses and sub-st atimis for the opera
t ion of oil switches and supplying 
current for pilot lamps and emer
gency station lights in case of failure 
of the power supply. For this service 
t h e "<Ibloribe :accumulator/' the 
"Uubor :accumulator" and the 
u .lExibe '' Batt ery are used. 

STORAGE BATTERY STREET 
CARS 

For infrequent service or for condi
tions where trolley wires are prohibit
ed , storage battery cars offer the most 
economical and profitable solution of 
the transportation prob 1 e m. The 
"'iM}]cap===.lExtt>e" Battery has been 
largely used in this service. In New 
York City alone there are in operation 
nearly 200 storage battery cars equip
ped with "'iM}]cap===.lEXibe" Batteries. 

MULTIPLE-UNIT CONTROL 
The ".lExtt>e" Batt e ry and th e 

"Uubor :accumulator" are used by a 
number of railways for furnishing a 
supply of low voltage current to be 
used in connection with the operation 
of multiple-unit control systems. 

INTERURBAN CAR LIGHTING 
A number of interurban electric rail

way companies have installed batteries 
on their cars to maintain steady illu
mination and to overcome fluctuations 
caused by changes in line voltage, in
t erruptions in third rails at crossings 
and switches or by temporary failure 
of power supply. For this service 
t he "lExtbe" Battery is particularly . 
adapted. 

HEAD AND TAIL LIGHTS 
The u .lExibe" Battery· is being used 

in connection with head lights and tail 
lights for furnishing current in case of 
interruptions in power supply. 

Detail informatio n on batteries for any of the above services 
can be secured from any sales office of the company. 

THE ELECTRIC STORAGE BATTERY CO.) 
Manufacturer of 

The "<Iblortbe :accumulator", The" Uubor :accumulator", 
The ".lExibe "' um}]cap:::JExibe .. , "Ubin===JEXibe,, and H 1JronclaO::.:.lEXtbe" Batteries 

New York Boston Chicago Washington PHILADELPHIA, PA. Rochester Detroit St. Louis 
Cleveland Atlanta Minneapolis Pittsburgh 1 888-19 1 7 Kansas City San Francisco Denver Toronto 
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BALDWIN TRUCKS 
BUILT FOR SERVICE 

Designing and building electric trucks to-day is a 
different proposition from what it was some years 
ago. Speeds are higher, cars are heavier, and require
ments throughout are more severe. Engineering 
skill, coupled with complete manufacturing facilities, 
are necessary to the production of the modern electric 
truck. 

Baldwin Truck, Class 66-18-C. Built for New York State Rys, for 
city service. 

Baldwin Truck, Class 84 -3O-AA. Built for Dayton & Troy Electric 
Ry, Co. for high speed interurban service. 

There is a Baldwin electric truck for every kind of 
service-freight, city, suburban, and high-speed inter
urban. We are prepared to study your operating 
conditions, and to recommend the type of truck equip
ment best suited to you r requirements. 

THE BALDWIN LOCOMOTIVE WORKS 
Philadelphia, Pa. 

REPRESENTED BY 

F. W. Weston, ·120 Broadway, New York, N. Y. 
Charles Riddell, 627 Railway Exchange, Chicago, Ill. 
C. H. Peterson, 1210 Boatmen's Bank Bldg., St. Louis, Mo. 

George F. Jones, 407 Travelers' Building, Richmond, Va. 
A. Wm. Hinger, 722 Spalding Building, Portland, Ore. 
Willi ams, Dimond & Co., 310 Sansome St., San Francisco, Cal. 
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YOU 
are cordiaI.l 
INVITE 
tolNSPEC 

our 

NEW 
CENTRAL 

PLANT 
V 

CANDLER 
BUILDING 

22.0 W. 42 nd. St. 
NEW YORK CITY 

CAR_ 
ADVERTISING 

ALMOST 
EVERYWHERE 

[ JANUARY 6, 1917 
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The STANDARD for RUBBER INSULATION 
Railway Feed Wires insulated with OKONITE are 
unequaled for flexibility, durability, and efficiency, and 
are in use by the leading Electric Street Railway Com
panies. OKONITE is preferred above any other insula
tion for Car Wiring, Telegraph and Telephone Purposes. 

OKONITE WIRES-OKONITE TAPE 
MANSON TAPE-CANDEE WEATHERPROOF WIRES 

CANDEE PATENTED POTHEADS 

Samples and Estimates on Applica lion 
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THE OKONITE COMPANY, 253 Broadway, New York 
CENTRAL ELECTRIC CO., Chicago, Ill., General Western Agents 

F. D. Lawrence Electric Co., Cincinnati, 0. Novelty Electric Co., Philadelphia, Pa. Pettingell-Andrews Co., Boston, Mass. 

TROLLEY 
WIRE 

Round Grooved and Figure 8 

If you wi ll agree that one 
make of trolley wire is able 
to give longer se rvice 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. 

Weatherproof 
Wires and Cables 

Star Brand 

Star Brand ,i\Tires are 
made with long service as 
the most prominent fea
tu re. 

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

Read the words in the 
cut of the star. 

American Electrical Works 
NE"\V Y Ollh.: lll;:i Bro:ulna y 
CH I CAGO: 112 West Atlnms Slr•• •• t 
BOSTON: 17H Fe 1le1·nl StrP('t 

3105 

Phillipsdale, R. I. 
f'IXCI'.'IINA'l' I: 'l'ruc_•tion Buil,ling 
S ,\N l<'llANCJSCO: en:.: llo"·nr,l Strt'<"t 
~l◄~A'J1 rl'l,J~: l OO:.! l~ir!-d .\,·e un f-" South 
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NACHOD SIGNALS 
give high protection at a small ultimate 
cost. Made for single-track opposing 
movements, absolute or permissive, and 
for double-track following movements. 

NACHOD CROSSING BELLS 

warn the public of danger from approach
ing cars , and advertise to the public 
progressive railway operation. 

NACHO D HEADWAY RECORDERS 

give an accurate record at the end of t he 
day of the entire car operation at a given 
point. 

[JANUARY 6, 1917 

Better write us for deta ils. For safety's sake-do it now. 

NACHOD SIGNAL COMPANY, Inc. 
4773 Louisville Avenue, LOUISVILLE, KY. Nachod B ell on Nashville Interurban Railway 

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 
Adopted by principal air brake manufacturers as par t of their standard equipment. Also 

insulates steam pipes, etc. Shell is seamless drawn steel, n ipples are machined from steel rod, 
and insulating material is Macallen Vulcanite Compound, not affected by heat or oil-prac
tically indestructible. 

M ay We Send Our Catalog ? 

The Macallen Company 
Macallen and Foundry Sts., Boston 
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A.C. and D.C. Voltmeter 
One of the Portable Electrodynamometer Group, 
which also includes Model 310 Single Phase D. C. 
Wattmeters, Model 329 Polyphase Wattmeter, and 
Model 370 A.C. and D.C. Ammeter. 
The characteristics of the group are extreme accu
racy (guaranteed within a fraction of I% full scale 
value) , adaptability for use on circuits of any com
mercial frequency and any wave form , great over
load capacity, low moment of inertia, effective 
damping and shielding, and the legibility and re
markable uniformity of the hand calibrated scales. 

The Building-In of Ideals 
"Good enough to serve the purpose never has b een 

an acceptable standard for 

Indicating Instruments 
The entire energies of our organization have been de

voted to m aking each Instrument contribute its maximum 
toward perfec ting the Art of Electrical Measurement. 

It is this g uiding purpose which has created for the 
Weston na m e th e unique and enviable position it occu
pies in its field. 

W~ston Indica ting Instruments include a great va rie t y of grou ps 
fo r portable o r switchboard service on A. C. or D. C. Cir cuits, Ins t r u 
ments designed expressly for testing a n d laboratory u se, for m otor car 
a nd boat elect1·ical systems, and man y oth ers f or specia l purposes. 
Wri t e for Bulletins or Catalogs describing t hose w hich interest y ou . 

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

New York 
Ph iladelphi a 
P ittsbu rgh 
Clevela nd 
Cinci nn a ti 

Chicago 
Boston 
Buffalo 
Richmond 
San Francisco 

Petro grad Florence 

D enver Montreal 
Det roit Va ncouver 
St. L ouis B erlin 
T oronto London 
Winnipeg Paris 

Joh ann esburg, S. Afri ca 

Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllillll 

White's Porcelain 
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...... 
Trolley Hanger 

is more easily installed and more 
satisfactory in service 

T he insulator, stud and yoke are separable, 
yet they assemble as a unit. \ Vhen the trolley 
ea r is attached and sc rewed up firmly on the 
stud, it can be tvvistecl around at right ang les 
to the span \\' ire without loosening the ea r on 
the stud. 

T he head of the stud is countersunk into in
sulator so it can 't turn after the ea r is set in 
proper alignment. 

The in sulator is made of durable g lazed po r
celain. The yoke is galvanized iron, the stud 
sherard ized steel, or bronze bolts can be used 
instead of steel. 

\Vhi te's Porcelain Hanger is extremely dur
able, safe and low in cost, and \VE CAN 
5 flIP AT ONCE. 

T. C. WHITE ELECTRICAL SUPPLY CO. 
1122 PINE STREET , ST. LOUIS, MO. 

Foreign Re p resen t a ti ve, Forest City Electr lcal Services Su pply Compa ny, Salford , England . 
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A Book You Can 
Use Every Day 

The data needed in every phase of elec
tric rai lway work are given in this com
pact, pocket size encyclopedia-

Electric Railway Handbook 
It contains material you 've hitherto been 

obliged to obtain from a dozen or more 
different sources. Some of the in fo rmation 
it gives couldn't be obtained except by goino
through the fi les of periodicals. 1:, 

The best thing about the book is its prac
ticabil ity- its every-day-of-the-year useful 
ness . 

If you own a copy, it's pretty safe to say 
that few days go by when you don't find it 
a mighty handy tool. 

If you don't own a copy- send for one 
today. 

This doesn't mean you have to buy the 
book- not at all. You can examine it at 
your leisure, in your own home or office, 
under our Free Examination Offer. 

Your acceptance of this offer doesn't place 
you under any obligation to purchase the 
book. vVe want you to be satisfied. Merely 
fill in anrl mail the coupon below. 

Jl cC; r,nY-Hill H o ok C'o., In c ., 
2 ::W "\Vest a !lt h St r e(' t , Nen· Y ork, N . Y. 

Yon may ~end me on 10 clays' approval : 
Hi(' )l ('y- E]e('t r i(' R aihyay Ha ndbook, $ 4.00 net. 

I ag-ree to pay for tbe book or r eturn it postpaitl with in 1 0 
,ln~·s of receipt . 

. . T am a regular subscriber to tbe E lectric Railway Journal. 
.•. I am a member of A . L E, E. or A. E. R. A. 

t :-;ig:nt•<l) •..••• , ••. , ..•.•.••.••. , ..••.•.• • , ....•..••..••• 

R eference ....................... .................. . E -1-G 

I 
I 
I 
I 
I 
I 
I 
I 

I ( Not required of subscribers to tbe Electric Railway Journa l or 
members of A. I. E. E. or A. E. R. A. Books sen t" on a pprova l I 

1
_ _ _ _ t~ r etail ~ustomers in tbe U. S. only.) _____ 

1 

Blot Out the Cause 

Rot is one of the mighty forces that 
is always working to the detriment of 
the maintenance engineer and the com
pany's earnings. Sometimes it's 
called corrosion, or electrolysis-but 
with wood it 's plain r-o-t. 

Reeves 
Wood Preserver 

will mitigate the effects of rot in 
poles, cross-arms, ties, and all kinds 
of construction timber. 

It is applied COLD with a brush 
(like paint) or by dipping in an open 
vat. It penetrates like ink into a blot
ter and checks rot in its incipiency. 
T he least it will do is to double the life 
of wood. The most it will cost is but 
a trifle compared to the savings it will 
effect in purchases of new material 
and the cost of erection. 

No, it will not corrode the hardware, 
wash or sweat out. You can prove it 
yourself with our test outfit. 

Write for it to-day 

The Reeves Co. 
New Orleans, La. 

THE EASY WAY TO PREVENT DECAY 
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Your Boiler Fuel Problem can be 
Settled from Dock to Dump 

by usin~ 

Hunt Coal and 
Ash-Handling Equipment 

Hunt double skip hoist and cable railway at 
Mahoning and Shen3ngo Railway an d Light Co., 

Youngstown , Ohio. 

For more than forty years the name of C. W. Hunt Company has stood as the 
embodi ment of the best and most economical devices in the handling of coal and 
ashes. 

Hunt equi pment covers the whole range--:-
U nloading apparatus such as steeple towers, mast and gaff rigs, skip hoists, 

automatic and cable railways, etc. 
Boiler room apparatus such as conveyors, narrow-gage track and dump cars, 

cha rging cars, etc. 
Complete storage structures, etc. 
If it's H unt-designed and Hunt-made, it's right. 

TVrite for our cata logs e111brari11g e1•rry co11cei11able fuel or ash handling device. 

C. W . HUNT CO., Inc. 
West New Brighton , N. Y. 

61 Broadway, New York l\fonsey Bldg., vVashington Fisher Bldg., Chicago 

f ~.:'- ... ._. 
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Tear Out and MailThisCouponToday 
It will tell you how to obtain Efficiency and 

Economy in your Paint Shop 

Here 1s a booklet that furnishes general information regarding The 

Sherwin-vVilliams Modern Method Car Painting System. It 

will acquaint those interested in efficient car painting 

with the advantages to be derived through 

Modern Method Car 
Painting System eliminates all 
unnecessary labor and the use of excess-
ive materia l, and brings about the best result s 
in service, with a minimum expense for labor 
and materi al. 

THE SHERWIN-WILLIAMS Co. 
Railway Paints and Varnishes 

782 Canal Road, Cleveland, Ohio 

its use. 

,-----------

: THE SHERWtN-WtWAMS Co. 
Gentlemen: I P lease mail w ithout obliga tion to me your 
book which w ill explai n efficient and ecol nomica l car fi n ishin g, 

I Name ... .. ......................... ......... . 

l•'irm ........................................ . 

Add r ess ...................... State ..........• 
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Telescopic Ram Hydraulic 
Motor Lift 
10,000 lb. 

ELECTRIC RAILWAY JOURNAL ~JANUARY 6, 1917 

HYDRAULIC TOOLS 
Promote Car Shop Efficiency 'I 

This 11iotor lift has a telescopic ram with a movement of 37 in. 
yet it is only 32 in. high when ram is down. It can be moved 
easily about the floor and can be 
operated by one man. 
Here is shown a Portable Forc
ing Press for forging, shaping 
bending and straightening. It 
is a self-contained portable type 
especially designed for shop use 
for rebushing, force fitting gears . 
bearings, pins, etc., and for as
~embling armatures, broaching 

and a variety of operations of bending, straightening and pressing. 
We build a full line of jacks, pit jacks, ra il benders, rail 
bonders, pumps, shears, punches, etc. 

\V rite for catalogs. 

The Watson-Stillman Co. 
Engineers and Builders d Hydraulic Machinery 

46 Church St., New York 
Chicago, McCormick B ldg. 
Pittsburgh, Brown & Zortman 
St. Louis, Cor by Supply Co. 

' .1 ~.,_!l ll(l 
,, 

" 

LUVIU-
de Mark) 

sSkyfigh 

Safe From the Snows of Winter 
T he rolling stock and equipment of the P ublic Service Railway of Newark, 
N . ]., are protected not only from the snows of Winter but the rains of 
Summer under "A1'lti-Pluvius" Puttyless Skylights. Property protection is 
always economical. "Anti-Pluvius"' Skylights ;.irP cplf-protective 1'Iaterials 
are permanent. upkeep simple and practically negligible. 

Write for day light data. 

The G . Drouve Company, Bridgeport, Conn. 
180 N. Dearborn St .. Chicago. 

f' 
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Serious Thought 
should precede the buying of 
a chain hoist 

Ford Tribloc 
CHAIN HOISTS 

will meet a ll of your hoist require
ments-they will enable you to 
handle both light and heavy loads 
with greater safety and at hig her 
speeds than any other type. 

The Ford Tribloc is equipped 
with the Patented Loop Hand
Chain Guide which prevents 
gagging of the hand-chain 
when worked at high speed 
or an acute angle. It has 
planetary gearing, steel work
ing parts and drop-forged 
chains and hooks. It has 
everything that serves to in
crease efficiency and make a 
safer hoi st. In fact the Ford 
Tribloc is so good that we 
guarantee it for five years. 

Before you buy a hoist let us 
tell you more about the Ford 
Tribloc. 

Have you our Catalog? If 
not, let us mail you one. 

Ford Chain 
Manufacturing 
142 Oxford Street 

Block & 
Company 
Philadelphia, Pa. 

If You Have 
Railway Field 
Work to Do 
You owe it to yourself to give 
these books a chance to show 
what they can do for yo u. 

They contain all the data
form ulas, tables, information
that the railway engineer needs. 
Much of their mater ial is not 
avai lable in any other single 
treatise. 
Their use at the present time is 
the r esult solely of the excep
tional value and usefu lness engi
neers have found them tQ possess. 
By C. FRAN K ALLEN, Profes
sor of Railroad Engineering, 
Massachusetts Institute of Tech
nology. 

Railroad Curves and Earthwork 
234 pages, $2.00 net, postpaid. 

Field and Office Tables 
282 pages, $2.00 net, postpa id. 

BOTH BOOKS IN ONE VOLUME 
516 pages, flexible leather, pocket size, 
gilt edges, $3.00 net, postpaid. 

Examine These Books Free 
To appreciate the full va lue of these books, you must examine 
t hem , a t your leisure , in your own home_ or office._ Y_ou can do 
this without placing yourse lf under the slightest obltgat10n to pur
cha~e the books, through our Free Examination Offer. Simply fill 
out and mail coupon below. 

McGraw-Hill Book Co., Inc. 
239 West 39th Street, New York, N. Y. 

You may send me on 10 days' approval: 
Allen's 
.. .. Hailroatl Curves un,l Eurtlnvork, $2,00 n et. 
.... Field a nil Ollic•-e Tables, $2.00 net . 
. . . . T"·o 11urts hourul n s one, $3.00 net. 
I agree to pay for til e 1,()oks or return tbem postpa id witllin 10 
days of recc-i pt, 
- - I am a regular snuscriber to the E lectric Rnilway J ournal. 
- - - I nm n memlwr of A. I. E. E. or A. E. R. A. 

I Sig ned) ..... .... .......... .. .......... . . ...... ....... .. ... . 

( Add ress ) . ........ , ... . . . .. . .•............ , ................ . 

Jtpfe rence . ............. , .•..••...•......... .... ........ Fl 1 -6 
( :-Sot r equired o! subscr iuers to the Ele,•trlc n a ilwny J ourna l or 
111cmhers of A. I. E. ill. or A. E. rt. A. Books sent o n approva l to 
reta il cus tomers lu the U. S. on ly.) 

,----------------------------------------~ 
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Packard Varnishes are the best the industry can pro

duce for a rmatures, field coils, transformer coils, etc. 

Twenty different varnishes for twenty different con

ditions and each one exactly adapted to its particu
lar purpose. :~ Write for Special E. R. J, Varnish Bulletin-it contains valuable 

data on the use of Insulating Varnishes. -= 

.,:_-

} . 

\ "'~-: < 

Warren, Ohio, U.S. A. 

SALES AGENTS: 

R: ledric Applinnce Co ., Cbicngo, Dallas , New Or lea ns and San 
l•'rnnci sco ; Pos t Glover E lec t ric Company, Cincinnati, Ohio; H, I. 
;;uckl'tt E lectri c Compa ny , Buffalo, .N, L ; Elec tric Service Supplies 
f'o., Philadelphia, l\'ew York a nd Bos t on ; Braid E!Pdric Co .. Nnsh
,, il] e, T enn . ; l\' . L , W a lker, Ha leigh , N . C. 

For Accurate Surf ace 
Grinding 

You Will Find 
tha t w h en th e w ork is of t h e hi g h t em pernd tool 
ste e l vari ety a V itrified A lundum wheel 3836 to 3860 g ra i11 
of the softer grades, say H t o K , is the correc t whee l for· die ,; , 
s m a ll machin e parts, t ools, e t c, 

,vhether your batt er y of s urface g r inding m a chines is large or small you w ill discover tha t care
f ul a t ten t ion to the ch oice of th e right grinding wheel for each kind of work is of vital importance to 
t h e effic iency of eac h m ach in e , A s in the photog raph above wh er e a group of surfacing machines a re 
s h own, oper a tors are co ns tantl y insisting that A lundum wheels are u niformly the best. 

NORTON COMPANY 
Worcester, Mass., U.S.A. e 

Electric Furnace Plants 
Niagara Falls, N. Y . Chippawa, Ont., Can. 

New York Store 
151 Chambers Street 

Chicago Store 
11 N. Jefferson Street ALUNDUM-CRYSTOLON 

843 
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Protect Cars and 
Power-plant 

Don't trust to your more 

limited facilities for refilling 

fuses. As fuse specialists, we 

furnish reliable and carefully 
tested Renewal Links all ready 

to insert in 

when they blow. These Links 

cost but a trifle and assure a 

complete break in the circuit at 

the required overload. 

There's no need to use an 

extra new fuse every time one 
blows when the efficient and 
sale Economy fuse can be re

newed over and over again 

with our tested Renewal Links 

at a saving of 80% of fuse 
maintenance expense under 

old-style, wasteful methods. 

Write now For Bulle tin N o . 17 and ou r catalo g. 

Economy Fuse '& Mfg. Co. 
Kinzie and O rleans St. 

Chicago, Ill. 

-3'>:: 

Repair Work safe w ith Yale Hois t s 

JP Yale Hoist 
· i j Safety 
n' 

Suspended loads are dangerous. 
A comP.,lete knowledge of the 
causes of danger - and the 
remedy-has produced Ya I e 
S afe ty Ho ists. 

Yale Steel Chain is made to meet 
the need for g reat strength, uni 
fo rmity and resistance to shock. 

Yale Steel Chain 
Yale Steel Vitals 
Ya le Overload Test 

T hese are some of the safety 
fea tures protecting every user of 
Yale Hoists. 

For sale by M achinery 
S upply Houses 

Put y our hoist ing p roblems up to u s 

ASK FOR NEW CATALOG 

For fa ctory lock in g equipm en t 
u se a Yale Master-key System . 

Write us for particulars. 

The Yale & Towne 
Mfg. Co. 

9 East 40th Street 

NEW YORK 
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When an overload 
hits the Circuit, 
something must go 

If it's the feede r- it melts. If 
it's a machine-it's destroyed. If 
it's a fuse-it blows. 

The burning out of 
a fee der or machine 

involves a consider
able loss, an interrup
tion of service, and a 
lot of trouble. The 
b 1 ow i n g of a fu se 
c a u s e s a negligibl e 
disturbance - bu t it 
saves the feeder and 
the machine. It is 
vitally important to 
use fu ses that can be 
depended upon abso
lutely to blow when 
they should. 

"Noark" F uses are famou s for 
this element of dependability. 

Experimenting with fuses ap
plied to practical Central Station 
service is like playing with 
matches in a powder-mill . 

There's no "if" nor "but" con
nected with ''Noark" Fuse serv
ice. When the critical overload 
comes they're on the job. 

Screes more people in more ways than any 
other I nslitulion af its kind in the world. 

Branches 

in 54 
Large Cities 

H. W. JOHNS-MANVILLE!CO. 
NEW YORK CITY 

Use 

DIXON'S 
GRAPHITE 
BRUSHES 

and keep your m otors 
o r genera tors running 
silently and at maxi
mum efficiency. 

Commutator surfaces 
improve under the 
a c ti o n of these 
brushes. 

Losses by friction are 
thu s minimized; and 
sparking and chatter
ing are avoided. 

Upkeep costs are de
creased. 

Our electrical service 
department is at your 
command. 

Write for 

Graphite Brush Booklet No. 108-M 

Made in JERSEY CITY, N. J., by the 

Joseph Dixon Crucible Company 
Established 1827 

M-28 



Auditing Expenses are Lower 

Write for the Illustrated 
Book "Earnings Per 

Passenger Mile.,, 

Because the complete record afforded by the 
Bonham Traffic Recorder needs no compilation 
or checking. It is ready to be placed on your 
company's books. 

BONHAM Traffic Recorders 
keep tab on the traffic while on the road. They 
do away with the need for elaborate computa
tions. When a Public Service Commission calls 
on you for data as to "Earnings per Passenger 
Mile," YOU HA VE THE FACTS-if your cars 
are BONHAM-Equipped. 

The Bonham Recorder not only records cash 
but it keeps tab on passenger-mileage-the unit 
needed in computing operating costs and 
earnings. 

THE BONHAM RECORDER CO. 
Hamilton, Ohio, U.S. A. 
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The Ideal Material 
For Car-Seating 

If you've been accustomed to thinkin g of leather as the best 
car-seat covering, remember that the only leather that is within 

your available price-range is "coated splits," the soft, porous 
inner layers of the hide. Such leather may look well for a short 

time, but it soon c racks and peels. 

These "coated splits" are certainly too expensive to use 
when, at a less cost, you can upholster your car seats with 

FABRIKOID-which will long outwear the coated splits, and 
will hold its good looks to the end. 

F abrikoid sa mples will show y;u the strikin g difference-
write for them. 

Du Pont Fabrikoid Company 
Du Pont Building 

Wilmington, Delaware 
Wendell & MacDuffie C:Jmp1.ny 

Railroad Department Representatives 

. GIBrnadway,Ne~Yo,k,N.Y.4 

. ~ ,.,;. -4,,·., 

..... ,~-:-:-~, . 

Typ ... 
Seating capacity . ....... 78 to 90 
·weight (car body o nly), 

45,000 lb. 
Bolster centers, length .... 47 ft. 
Length o f body : 

Over v estibule ... 66 ft. 2 1A in. 
' ·wicl th over sills .... 9 ft. lJ in. 

Over all ... .. . .... ..... 10 ft. 
Height, r a il to side s ills , 

3 ft. ½ in. 
Side si ll to top of roof, 

9 ft. 1 % in : 
B ody ................... l\Ietal 
Interior trim .. Steel and Agasote 
I-leacllining .... ..... ... A gasote 
Roof, typ e ..... .... Cou,prom ise 
U nderframe ............. :Metal 
Air brakes .. ... .. \Ve,; ting h o u se 
Axles, 
Carn egie quenchecl and t empered 
Bumpers ... H edley a nti -climber 

hies, 
w York :.\Iunicipa l Railw ay's 

l'Ci fication 
min gs, 

·onze a nd " 
V 

ifi?' . ,i , ., 
..... , ... ,1e,, ........... ,.,~mef~ . ,, .:t.~ 

Hand brakes .. . 
Heate r s ... .. ... . 
Journal boxes ... . J\ 
Motor s , type a nd nun 

GE-248 
.Motors, outsid e or it • 

Inside 
Paint .......... . 
Sash fixtures . .. . 
Seats, s tyle, 

Longitudinal 
Seating m a t e ria l. 
Step treads ... ... . 
Trucks, type ...... . . 
Vent ilators .. . Per . · 
\ Vh eels, 

Carne · 

WHY 

Because Edwards fixtures are Best and 
Safest. 

Remember to write "Edwards" opposite 
"Sash F ixtures'' in your specifications. 

The 0. M. Edwards Co., Inc. Syracuse, N. Y. 
Window Fixtures 
Top, Bottom and Side Weather Stripping 
Metal top Casings 

Metal Extension Platform Trap Doors 
All-Metal Sash Balances and Shade Rollers 
Railway Devices 

[ JANUARY 6, 1917 
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Wire Costs More Than Wheels 
On most roads the cost of trolley wire fo r 

maintenance work alone averages several 
times the cost of all the trolley wheels on th e 
system. On one road we know of this ratio 
is 7 to 1. 

One thing, and one only, is the cause of 
this rapid wear of trolley wire-the abrasive 
effect of the tro lley wheels. 

Many of the most progressive roads in this· 
country have found in Anderson Trolley 
Wheels a highly economical combination of 
long wheel life and minimum wear of trolley 
wire. You will, too, after you have tested 
t hem. Our nearest office is ready with 
pnces and particulars. Write! 

Albert & J.M. Anderson Mfg. Co. 
289-293 A Street . (Established 1877) B t M u s A os on, ass., . . . 

BRANCHES : 
New York, 135 Broadway 
Chica go, 105 So . Dearborn Street 
Philadelphia, 429 Re al Estate Trust Bldg. 
London, E. C., 48 Milton Street 

For High Speed Operation 
-Large Diameter Kalamazoo 

Trolley Wheels 
As a solution to a rcing and short wheel life on high 

speed electric railway work, two new Kalamazoo 
Wheels have been designed. 

They are (No. 20) I I¼ inches and (No. 21) IO inches 
in diameter. An ample increase of width, depth 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 offering longer wheel life. There is more 
bearing on the wire, with consequent greater contact and 
cu rrent carrying capacity. 

The patented Kalamazoo Harps have been enlarged to 
carry these wheels. 

Try several on your lines. Compare their service with 
that of smaller wheels. 

Write Today . 

ST AR BRASS WORKS 
KALAMAZOO, MICHIGAN 
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Note the Oiling Feature 
T he H ensley trolley wheel is cast in one piece, dispens ing with the bushing . The 
hub bearing will outwear the rim. It is provided with a g rease cavity with 

. automatic feed so that the 

Hensley Trolley Wheel 
Needs Oiling But Twice a Week 

and requires but three seconds' work in doing it. T he lubricant is fed to the 
bearing su r face of the hub. The cavity is filled with lubricant through the end 
of the spindle without either uncapping an orifice or removing the spindle wheel. 

Hensley Trolley Wheels & Harps 
a re made in a fac tory devoted exclusively to these particular articles , enabling 
us to produce a thoroughly efficient product and at reasonable prices. 

Get the general catalog of the Hensley Line. Write now for it. 

Hensley Trolley & Mfg. Cotnpany 
Detroit, Mich. 

No. 7, Catcher No. 10, 8-lb. Catcher No. 4-A, Retriever No. 5-A, 
(with emer~ency release) 

ll II I II II I I I II I I II I II I I II I I Ill II I I II I IIII I II I II I I II I II II Ill I Ill I II I I II II I I II I I II I I II I I I I I II I II I I II I II I II I Ill Ill Ill II I Ill II I Ill I Ill Ill I I II II I 111111111111111 illl I 11 I I II I Ill Ill Ill lWIII IIIIII II II Ill I Ill Ill Ill I II 1111111111111111111111111 Ill 111111111111111 
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CATCHERS AND RETRIEVERS 
Repres ent the Highest Specialization and Reliability in Their Field 

NEW CATALOO GOES INTO DETAIL--WRITE FOR YOUR COPY 

OFFICES 
11 Broadway, New York C. I. EARLL FACTORY 

York,Pa. · 

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

The John S. Black Co. Brown&Hall 
New Orleans, La. St. Louis, Mo. 

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
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Steel for Service 

In an advertisement of a prominent gear maker it is to be noted 
that the rating in service of their "Case Hardened Forged Steel" gears 
is given at 500, as against their Standard Cast Steel Gears with a 
rating of 100, and that they guarantee the life of the former to the 
latter in service will be in that proportion. 

The forged steel gears mentioned a re cut from 

Carnegie-Slick Rolled Steel 
Gear Blanks · 

Ask any district office for pamphlet-Rolled Steel Gear Blanks 
and Miscellaneous Circular Sections. 

Carnegie Steel CompsY1y 
General Of fices:. Pittsburgh, Pa. 

CHILLINGWORTH 
Drawn Steel Seamless 

and Rivetless Cases 
Compared with Malleable 
Iron Cases Average a Saving 

of 40o/o in Weight 

The cost of hauling each 
pound of car weight is 5 
cents per year. 

Why haul unnecessary 
weight? 

800 

101 

THAYER & COMP ANY, INC., Selling Agents i n 
U. S. and Canad a 111 BROADWAY, NEW YORK 
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Less Weight-and Less Trouble-in 

The drawn grids are 
much lighter than the 
cast grids used in ordi
nary resistors. They 
are never brittle, always 
uniform in cross-section, 
never strained by expan
sion and contraction due 
to rapid heating and 
cooling. They resist rust 
and corrosion better than 
cast grids . 

And there are only 
about one-twenty-fifth as 
many joints as in re
sistors using cast grids. 
Our data sheet is in
formative. 

MB Resistors 

THE ELLCON COMPANY 
50 Church Street, New York 

With 

Western Electric 
DAVIS 

FLOOD LAMPS 
For emer(J'encv li<"hting- for construction 

ro .J I") . • I 
work- wherever light is needed at mg 1t. 
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The demand for our ma
terial is so great that we 
earnestly recommend our 
customers to anticipate 
their needs as much as 
possible. 

STANDARD 
STEEL WORKS CO. 
Morris Building Philadelphia 

New York 
Chicago 
St, Louis 
Pittsburgh 
San Francisco 
Richmond 

Portland 
Havana, Cuba 
London. Eng. 
Melbourne, Aust 
Monterey, Mex, 
Mexico City 

Minimum 
Cost 

ELECTRIC RAILWAY JOURNAL 

•' 

~~=:2;-· 

~" ' 

. ,:~ :·· --.&,~ ?,~f ,;,, ~~.' 

You are assured 

F. C. S. WHEELS 

Maximum 
Mileage 

For Street and Interurban Railways 

GRIFFIN WHEEL COMPANY 
Chicago Detroit Denver Boston St. Paul Tacoma 

Los Angeles Kansas City 

Main Office: McCormick Building, Chicago, Ill. 

103 



104 ELECTRIC RAILWAY JOURNAL I JANUARY 6, 1917 

The Border Line Between Success and Failure 
in Electric Railroading 

often lies in the length and capacity of your cars. 

Cars too big mean lower plat fo rm cost but long headways and decreased 
business. 

Cars too short mean high plat form cost and short headways, but not enough 
extra business to warrant their use. 

Philadelphia Radial Trucks 
Permit the Happy Medium in Car Capacity 

fo r a g reat many situations . 
T hey are longer and easier 
r iding than the rig id single
truck car, and yet are not 
too big to cause unprofit
able service during off-peak 
hours. 

Philadelphia Holding Company, 505 Chestnut St., Philadelphia, Pa. 

TAYLOR MAXIMUM TRACTION TRUCK 

12 FACTS REGARDING "TAYLOR-MADE" TRUCKS 
ABSOLUTELY SAFE 
RI DE LIKE PULLMANS 
SIM PLE IN CONSTRUCTION 
R EDU CE WEAR OF MOTORS 
W I L L IN CREASE DIVIDENDS 
RE DU CE C OST OF MAINTENANCE 

SAVE POWER 
SAVE ROAD BED 
LIGHT IN WEIGHT 
OVERCOME FLANGE WEAR 
BRAKES DO NOT CHATTER 
PREVENT SIDE OSCILLATION OF CARS 

T AYLOR ELECTRIC TRUCK CO. 
Established 1892 

SPECIFICAT IONS ON R EQUEST TROY, N. Y. SEND FOR PORT-FOLIO 
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T HIS picture of a Car Rider's Car
with the roof and part of the side omit
ted-shows how passenge1·s can flock 

aboard at a transfer poinL because there is 
no fare collecting at or near the entrance to 
hold them up. And while passengers arc 
entering at the front others are leaving at th'.e 
side-there can be no conflicting movement. 

FRONT-ENTRANCE 
CENTER-EXIT 

CONDUCTOR AT CENTER 
FRONT HALF OF CAR-PAY AS YOU LEAVE 

HEAR HALF Of CAR-PAI' AS YOU ENTER 

T he conductor collects fares as passengers 
pass him at the center of the car either on 
leaving (from the front section) or on going 
to the rear. T he conductor operates slid
ing doors at the exit and th~ motorman oper
ates fo ldin g doors and step a t the entrance. 
Very complete inf.ormation on all particulars 
will be sent on request. 

PETER WITT, 630 Leader Building, CLEVELAND 

To meet the requirements of its high class service-

The London & Port Stanley Railway 
ordered 

Jewett Steel Cars 
one of which is shown above. 

They are decidedly "cars of character." 

Let us figure on your new requirement . 

THE JEWETT CAR CO., Newark, Ohio 
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THE LINDSLEY BROTHERS CO. 
Western "Good Poles Quick" Northern 

Quick Ship men t. 
from our 

Minneapolis Yard 

Rooms 832-834, 72 West Adams St., Chicago, Ill. Butt Treating 
Open Tank and 

"Hot and Cold" Procusea Spokane - St. Louis 

POLES,cRos·s AR0

ms·~ T1i::,s~ · 
TIMBERS, 'PAVINC BLOCKS .• · 

CAPACITY 100.000,000 FEET a. M PER .ANNUM ,,; 
SEND FOR PAMPHLET ·<>-

1 NT ER N ATl ON AL CREOSOTING & co'NS~RucfioNl co .. . ·. 
Address all communications tc, .Office, .. · Calveston. 1'~xas ,,, 

. \. Works: Beaumoa:-!, Texas. +· l'~xar~aa:-a,::'.1:,!~,~ .:,ic,, ,, H~lh,,, 

POLES 
NORTHERN WHITE CEDAR WESTERN RED CEDAR 

BUTT TREATING 

PAGE & HILL CO. 
MINNEAPOLIS, MINN. 

Michigan Western 

CEDAR POLES 
POSTS, TIES AND PILING 

We use C-A-Wood-Preserver in Treating 

The Valentine-Clark Co. 
General Office: Minneapolis, Minn. 

Toledo, O hio; Chicago, III.; Kansas City, Mo.; St. Maries, Idaho. 

MARSH & MCLENNAN sp!!1!.!u0!~~~!t}~:~!:e 
Insurance E~change, ··· CHICAGO , '" :. 

19 Cedar St. 1615 California St. 314 Superior St. . 300 Nicollet Ave. Ford Bldg. 17 St. John St. 
NEW .YORK DEN:VER DULUTH ,:,. > MINNEAPOLIS '. D~TROIT MONTREAL , 

23 Leade.nhall 
LONDON . . > t 

'·· . T HESE OFFICES WILL GIVE YOU THE BEST, THERE IS IN INSURANCE SERVICE 
A ... ,¢,~~ 

The Celebrated 

TRENTON 
TROLLEY WAGON 

J. R.McCARDELL&CO. 
Patentees and 

Sole Manufacturers 

TRENTON, N. J. 

Correspondence Solicited 

It meets every 
requirement. 

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

New York Office: 30 Church St, 

Automatic Switch Stands, 
T-Rail Special Work, 
Manganese Construction, 
Crossings, Snitches, Etc. 

FEDERAL SIGNAL CO. 
ALBANY, N. Y. 

CONSULT OUR ENGINEERS ON YOUR 
SIGNAL REQUIREMENTS 

52 Vanderbilt Aven ue, New York Monadnock Block, Chicago 
118-130 New Montgomery St., San Francisco, Cal. 

~· 

CUTS WOOD 
PRESERVING BILLS 

IN HALF 
Write for booklet 

The ~Com_pa11,P' 

NEW YORK 
Branches in Principal Citiea 

" WHALEBONE " 

Fibre Track Insulation 
DIAMOND STATE FIBRE CO. 

Elsmere, D el. Bridgeport, Penna. Chicago, 111. 

POLES w;;;f:N PILING 
We brag about the SERVICE we give 

B. J. CAFJ\EY & CO. 
E. B. BRANDE, Manager M. P. FLANNERY, Manager 

819 Broad Street, Grinnell, Ia. Spokane, Wash. 
WM. MULLER & CO., 1729 McCormick Bldg., Chicago. 

Commit us to memory 
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Permanent Overhead 
Construction 

STEEL POLES For every 
pole purpose 

<" ~: 
... ,_ 
~ 

. ,, ' 
i~ .,i;ci!~, .. ~ f• 

Bates Steel Poles in use by the DES MOINES CITY RAILWAY, 
Des Moines, Iowa, U. S. A. 

If you find it necessary to rebuild your 
interurban overhead construction on 
account of the decay of your wooden 
poles, write us and we will give you an 
estimate as to what permanent recon
struction would cost you. 

Strongest STEEL POLE of like weight in the world. 
Best STEEL POLE in the world for electric railway 
trolley service. 
Most artistic STEEL POLE in the world for any 
service. 
\,Ve make the lowest prices. 
\,Ve have constantly on hand about two thousand tons 
of steel and can make immediate shipments. 
A full line of convenient malleable fittings. Archbold-Brady Company Our steel pole TREATISE tells a big story, ask for it. 

Engineers and Contractors 

Syracuse, N. Y. 
BATES EXPANDED STEEL TRUSS CO. 

208 South La Salle St., Chicago, III., U.S. A. 

Clzan9e inName-Chan'le in-ii/l?pJ,onelYumher-<;ltanye :,/fddress 

RAY P.LEE 
PRESIDENT 

E.LEWIS 
VICE P~ l!!S IC>ENT 

AF.HENDERSON 
Sf.Cll£.TARY 

G.J.TRANER 
TREASUft.f.R 

615W.Jackson :E>oulevard Chica/\o. U.S.A. 
FORMERLY THE W.R.CARTON COMPANY - 17 SOUTH CESPLAINES STREET 

An Assurance of Uninterrupted Service 
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 thei r contin·ued use on important transmission 
lines have demonstrated the soundness of Hemingray de
sign. The teats on the petticoat at tract water on the outer 
and inner surfaces into drops-preventing the creeping of 
moisture on insulators and pins. T he line is complete and 
the ca ta log shows it. H ave you a copy? 

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

D 

No. 72-10000 Volts Factories: MUNC IE, INDIANA No. 20-5000 Volta 
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Duquesne Light Co. Laying 11,000-volt Sub-Marine 
Ca bles, made by Sta ndard Underground Cable Co., 
A cross Ohio River at Pittsburgh. 

At Your Service 
It is a simple phrase, yet today forms the basis of 

all permanent and successfu l business. The above in
stallation was made in the interest of better service. 

STANDARD Light and Power Cables 
were installed because this customer had experienced 
their dependability, both as to materials and delivery, 
in many previous installations. 

STANDARD service means not only w illingness but also 
an exceptional ability to supply you with any quantity 
of electric wires and cables of all kinds and sizes, also 
cable accessories, etc. 

A request for prices or other information will receive 
imm ediate attentio n. TV rite to da y. 

Standard Underground Cable Co. 

New Yor k 
Bost on 

Sta nda1d 

Pittsburgh, Pa. 
P hiladelphia Chicago 
San Fran cisco St. L ouis 

a n d oth er principal ci ties 
F or Can ada 

Und er grou n d Cable Co., of Can a da, Limited, 
H amilton, Ont. 

~[g~~v -
\ 

< ~ , 

·(i .., 

~ \ff f - ------- ;,., -~ 

Another year added tothe 
PERFORMANCE RECORD OF KERITE 

KERITE~~COMPANY 
NEVlt-Y-ORK CHICAGO 

LOW lFREEZING 

Red Cross 
Explosives 

FOR 

RAILROAD 
WORK 

WITH the arrival of 
winter days railway 

work can be economic
ally and effectually done 
with RED CROSS EX
PLOSIVES. 

Thawing explosives with 
the attending dangers to 
life and property is 
rarely necessary when 
Red Cross Low Freezing 
Explosives are used ex
clusively. 

Efficiency, economy, 
greater safety and ex
tended working seasons 
are the desirable results 
secured by the adoption 
of RED CROSS LOW 
FREEZING EXPLO
SIVES. 

E. I. du Pont de Nemours & Co. 
Powder Makers Since 1802 

Wilmington, Delaware 

Make Splices Easy to Open Up, Too 
A 11 you need is a wrench to open up a splice or make 

it up again, if you use 

FRANKEL SOLDERLESS CONNECTORS 
W onderfully simple; Mechanically and electrically strong, 

\Vithst a nd big overloads. Get our booklet. 

Factory: 
177-179 Hudson 
St., New York 

On Ball, Web or Base-It's All 
One to the Lincoln System 

-equally adapted for all these methods of bonding. 
The electric arc blends the copper of the bond 

and the steel of the rail into on·e structure, without 
in the least affecting the crystalline structure of 
the rail. 

We want an opportunity to show you how to 
save from 20 to 50 cents on every bond you install. 

THE LINCOLN BONDING CO. · 
636 Huron Rd. 

CLEVELAND, OHIO 
Agents: Lewis & Roth Com_pany, 312 Denckla Bldg., Philadel
phia, Pa.; Charles N. Wood Company, 79 Milk St., Boston, Mass. 
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American 

Rail Bonds 
Crown 
United States 
Twin Terininal 
Soldered 

American Steel & Wire CoIUpany 
Chicallo New Yo.11:k Cleveland Pittsbnrllh Worcester Denver 

Export Representative: U. S. Steel Products Co., New York 
Pacific Coast Representative: U.S. Steel Products Co. 

San Francisco Los Angeles Portland Seattle 

HICHEST QUALITY 
TRACK SPECIAL WORK 

WE MAKE THIS CRADE ONLY 

CLEVELAND FROC & CROSSINC CO. 

CLEVELAND OHIO 

C ~(NESTABLE} 
CULVERTS 

are not affected by severe rainstorms-

Th_e 

cuherts which we purchaeed of you in 1908 have given ua 

excellent satiafaction, eepecially one or the lare;e onee 

Which has had a severe test owing to its peculiar location 

and to a very heavy rainfall of 3 1/2 inchee which came.in ae 

lnany hours. The country people went to see the ruin which 

they had predicted frol'l euch a sudden rainfall only to find 

that every thine wae in perfect order. We can cheerfully 

reco"11!lend the use of your Material to all railt"oad builders, 

-and resist Corrosion 

because is used 

Shipped Set-up or knocked 
down. Write for Catalog G-3 

N e-w- York Sw-itch and Crossing Co. 
Hoboken, N. J. 

Special Track Work 

Manganese Steel and Hard Center Frogs 
Switches Mates Crossings 

SPECIAL TRACK WORK 
For ELECTRIC RAILWAYS 

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

Kilby Frog & Switch Co. 
BIRMINGHAM, ALA. 

Tongue Switches, Mates, Frogs, Curves and 
Special Work of all kinds for Street Railways. 

The Rail Joint Company 
61 Broadway, New York City 

100% Rail Joint 

Makers of Continuous, Weber, Wolhaupter and 
roo% Rail Joints 

Standard-Insulated-Step-Frog and Switch Types 
Protected by Patents 

Grand Prize, San Francisco, 1915 4 
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Continuous Operation 
of the 

Power Plant 
is a matter of extreme importance t o the electric 
railway man. There must be no fa ilure to supply 
the current when it is needed. 

The constant use of Dearborn Treatment guar
antees a high percentage of efficiency from the 
boi lers. Made to suit the water conditions shown 
by analysis, it keeps the bo ilers free from scale, 
so that they steam freely and quickly, all cor
rosive or pitting action of the water is arrested, 
and, in fact , the boilers are in condition to yield 
their full quota of power constantly, while the 
fuel consumption is greatly reduced. 

Send gallon of water for analysis, and let us 
advise regarding your plant requirements. 

Dearborn Chemical Company 
McCormick Building, Chicago 

SAFETY 
For Protection Always 

But we have made 

TURBOIL 
TRADE MARK 

AND 

<$> 
GAS 

CYLINDER OIL 
The most popular 

POWER-HOUSE 
WORDS 

because they carry 

SAFETY 
BORNE, SCRYMSER COMPANY 

80 SOUTH STREET, NEW YORK 

The Babcoc_k & Wilcox Company 
85 Liberty Street, New York 

WATER TUBE STEAM BOILERS 
Steam Superheaters Mechanical Stokers 

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

ATLANTA, Candler Building. 
BOSTON, 35 Federal St. 
CHICAGO, Marquette Building. 
CINCINNA TI, Traction Building. 
CLEVELAND, New England Building. 
DENVER, 435 Seventeenth St. 

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. 
PI-ITLADELPHIA, North American Building. 
PITTSBURGH, Farmers' Deposi t Bank Bldg. 

SA LT LAKE CITY, 705-6 Kearns Bldg. 
SAN FRANCISCO, Sheldon Bld g. 
SAN JUAN, Porto Rico, Royal Bank Bldg. 
SEATTLE, Mutual Life Building. 
TUCSON, ARIZONA, Santa Rita Hotel Bldg. 

GREEN CHAIN GRATE STOKERS Railroad and r ram Car Specialties 
For Water Tube and Tubular Boilers 

GREEN ENGINEERING CO. 
East Chicago, Indiana 

Bulletin No. 1-Green Chain Gra te Stokers 
Bulletin No. 2-Geco Steam Jet Ash Conv<'yors 

RAISES the possibil
ity of efficient stok

ing to a maximum. 
Write for catalog "C. •• 

MURPHY IRON WORKS 
Detroit, Mich. U.S.A. 

New inventions developed, perfected 
and worked for the English market 

Messrs. G. D. Peters & Co., Ltd. 
Moorgate Works, Moorfields, LONDON, [. C. 
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rJcu Tapes and Webbings 

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

are produced accord
ing to the specifica
tions laid down by 
Railway Motor Man
ufacrnrer s. P opular 
with manufacturers 
of motors because al 
ways right as to width 
and th i ck n es s of 
material, b r e a k i n g 
strength, yarns, warp 
ends, and other stand
a rd r equirements. The 
prices and material in
variably satisfactory. 

ReJ•res en1ntiYes : Chicago----E. P . Bartlet t , 1368 Grand Ave. 
St. Loui s- B rown & Ha ll , 620 Cent ra l ~ a t . Bk. B ldg. Cleve land, 
Ollio-H. S, l\Iueller. 42:l High Ave., S. E. 

' Full Power with 
High or Lower Adjustment 

Many emer gencies requ iring a 
powerful j ack p resen t a d iffi
culty in bring ing the jack to hea r 
on the load. T he 

Buckeye Emergency 
Jack No. 239 Special 

saves time, strength and trou ble. 
The many pos it ions t o w h ich it is 
adjustable easily solve per plex
ing lifting problem s. Full d e
tails in our ca talog. Write for it. 

The Buckeye 
Jack Mfg. Co. 

Alliance, Ohio 

Armature and Field Coils- Armatures Rewound 

Com mutators 
Refilled 

P rompt Service 

THE COIL MFG. & REPAI R CO., CLEVELAND OHIO 

ATJ 

NDA RD 
%ven Fabric Co 

Wal pol~. Ma.s.r. 

3 

I-T-E 
Circuit Breakers 

Best in 
Design , Construction, Material 

For 
H eavy Railway Service 

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

every S ervice 

8507 

T he Cutter Company 
Philadelphia 

KINNEAR 
Steel and Wood 
Rolling Doors 

For Car Houses and Power Houses 

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

The Kinnear Mfg.Co.,Columbus,O. 
Boston Philadelphia CWcago 

STERLING 
Insulating Varnishes 

and Compounds 
HIGHEST GRADE STANDARD OF QUALITY 

Clear and B lack Air Drying Insula ting Varnishes 
Clear and Black Baking Insulating Varnishes 

Oil Proof F inishing Varn ishes 
Impregnating Compounds 

Wire Elnarnels 

FOR THE M ANUF ACTURER-OPERATOR-REPAIRER 

lnqulrl1>s Invited. Cata logue on request. 
We gladly assist In selection. 

THE STERLING VARNISH COMPAN Y 
PITTSBURGH, PENNA. 

Manchester, England 
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For All Electrical Service Use 
P & B Varnishes, Insulating 
Compound, and Weatherproof 
Insulating Tape 

If it's a Tape or Webbing You Want 
-Put it up to US 

No matter what kind of electri
cal tape or webbing you need, 
we make it - in all weights, 
widths and textures. Get the 
Hope Sample Book and solve There's thirty-two years of experience be

hind products bearing the P & B trade mark. your webbing problems. 

71891 

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. 4 

~ The Acetylene Blow Torch 

Pre:st- 0-Torch 
Quicker and cheaper -0~ 

eg U.S.PatO · 

than a gasoline blow-torch 
for brazing and soldering 
ctories, repair shops, linemen, dentists, 

jewelers, the Prest-O-Torch saves time and , 
Write for booklets describin~ P & B 

products for electric railways 

money. Used with Prest-O-Lite Tanks- :, 
r eady made gas. Intense, concentrated 
flame instantly lighted. No depreciation, ~ 

safe and convenient. Style "A," price, 76c (Can
ada, 85c) will braze up to % inch round rod. Style 
"C" for heavier work, $2.25 (Canada, $2.76). Special 
styles for dentists. Write for literature or send 
order now. Money refunded if not satisfied. 

The Standard Paint Company 
Woolworth Buildin~, New York 

~ The Prest O L"t C I 805 Speedway Boston Chicago Denver · • • • l e O., nc. Indianapolis, Ind. 
__ Canadian Main Office and Factory, Merritton, Ont. 

The Solution of Your Insulation Problem 
is to be found in the insulating materials listed here, or in some one or more ft1 !~tWJV~.~ ( 
of the many other products of our plant. To take fullest advantage of the ,~ AN ,~T~ 
insulation service we offer, you should know the complete line. .. 

vVrite today for descriptive bulletins. REGISTE".R~ 

MH.~1\NITE 
Commutator Insu lators. 
Tubes, Washers, Rings, 
Segments, Sheets, Tapes, 
etc., made of imp-0rted mica 

EMPIRE LINE)T1\VE K1\BL1\K 
Linseed oil treated Cam
bric, Linen , Silk, Canvas, 
Duck a nd Papers. High 
puncture voltage, long life. 

Linseed oil coated tape 
both straight and bias cut 
for coil winding, cable 
splicing, bus bars, et c. 

Black varnished Cambric, Unt reat ed insulating fab
Llnen, Silk, Canvas, Duck , rics, Papers, Fibres, Linen 
& Papers, Flexible, efficient Tapes, Sleeves, Shellacs, 
under high temperature. Cements and Varnishes. 

Cameron Commutators 
Command Confidence. Why? 
Because of the dense, high conductivity 
hard-drawn copper we put into the 
bars, 
Because of the best-there-is quality of 
high grade Canadian amber mica we 
use in insulating the s egments, 
Because of years of specialized, 
commutator-building experience that 

makes our workmen experts in their 
line, 
Because of the Cameron ideal of qual
ity-and the painstaking inspection 
that guarantees it in every job we 
turn out. 
Specify CAMERON for commutators, 
segments or coils. 

Cameron Electrical Mfg. Co. 
Ansonia, Connecticut 
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SERVICE-

A much abused word that 
we interpret successfully. 

We believe that "90% of all 
orders shipped same day 
received" is a good defini
tion. 

Try us on that requisition 
-NOW. 

UNION ELECTRIC COMPANY 
Electrical Headquarters 

Terminal Warehouses Pittsburgh, Pa. 

ENCLOSED 
FUSES 

A fuse is a small 
a rticle when com
pared with the 

apparatus it prot ects, but on its 
performance depends the safety 
of this apparatus. The impor
tance of reliab le fu ses is evident. 
"Union" fuses will give you good 
service. 

NEW 
"UNION" 
CATALOG 

We have just is
sued our No. 28 
catalog, which 
c o m b i n e s the 
former Fuse and 

Box catalogs. It contains much 
valuable reference information, 
also complete descriptions of 
fuses fo r railway service. 

Write for a copy. 

CHICAGO FUSE MFG. CO. 
CHICAGO NEW YORK 

. ' Price Lists on 

l: BADGES and 

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

Saved from the Ashes as many tickets are, means 
nickels lost t o you. Avoid the risk. 
P atten T icket Destr oyer is used right in the 
office under the eyes of trustworthy employee. 
It mutilates beyond redemption. 
Scrap sold will pay for the machines. 

Ask us for Circular J. 
PAUL B. PATTEN CO. 

78 Lafayette St., Salem, Mass., U.S. A. 

IRAILWAY, UTILITY'· .· COt) 
Sole M anuf actvren 

"Honeycomb" and " Round Jet" Ventilators 
tor Monitor and Arch Roof Cars, and all classes ot bulldlngs; alao 

Electri c Thermometer Control 
ot Car Temperatures. 

721 W . FULTON ST. Writefor 1328 BRO ADWAY 
Chicago, Ill. Catalogue Ne',N'Vo rk0 N . V . 

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

THE PETER SMITH HEATER COMPANY 
1759 Mt. Elliott Ave., Detroit, Mich. 

The Best Shade Rollers for Cars 
S PECIAL shade rollers tor cars, tha t w!ll 'iast and give satisfac-

t ion tor years , and yet cost but little more than the poorest 
you can buy, are made by the Stewart Hartshorn Co., E. Newark, 
N. J . '.rhls company ls by far the largest shade roller manufaeturer 
In the world . It ls able to give high quality at lower prices because 
of the enormous output. Write tor ca talog, etatlng wants. You are 
a lways protected when ~ 
you buy shade rollers 
i f they bear the signature ~ 
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McLain No. 25 Headlight 
is the lightest-weight headlight made-right in line with the latest prac
tice of reducing weight of cars and car equipment 

It is not only light, but strong, weather-proof and a surprisingly 
powerful illuminator. 

Test it in comparison with any other headlight on the market and learn 
fo r yourself its points of superiority. 

GET OUR 60-DA Y FREE TRIAL OFFER 

The Trolley Supply Co., Canton, Ohio 

Johnson Registering 
Fare Boxes 

used in connection with the 
car register increase receipts 
$1.00 per car, per day, counts 
metal tickets the same as cash 
thus giving a positive check 
on all class of fares. 

WRITE FOR NEW BOOKLET 

JOHNSON FARE BOX COMPANY 

Cleveland 
Fare Boxes 

Jackaon Blvd . & Robey St. U . S . Metal & Manufactu ring Co. 
Chicago, Ill. 165 8roadway, N t'lw York Clty, N .Y . 

Cleveland Fare Box Co. 
5318 St. Cla ir Avenue 

Cleveland, Ohio 

O ur forty years of sue. 
cessful punch making a re 
well demonstrated in t he 
perfection of our product , 
which is St andard through
out the world. 

These punches prove the 
most efficient, because the>' 
ope rate quickest and ea s1• 
est, and the most eco• 
nomical because "they wear 
longest. 

Let us show you WHY. 

Punchmakers since '72. 

R. Woodman Mfg. & 
Supply Co. 

82 Sudbury St. , Boston, 
Mass, 

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

Use UNIVERSAL 
ANTI-SLIP MET AL TREADS 

on your cars and station steps. 
Universal Safety Tread Company 

Waltham, Mass. 

See t he Crank of tho 

CREAGHEAD DESTINATION SIGN 
By mean, of it, conductor or motorman 
can change sign without leaving platform. 
AIJ that has to be done is to tu rn th e 
crank. Bette r investigate. 

CREAGH EAD ENGINEERING CO., CINCINNATI, O. 

WE CAN CUT YOUR COST OF 
HEATING CURRENT 

WRITE FOR THERMOSTATIC CONTROL INFORMATION 

ELECTRIC HEATERS Cutln• 

(j O L D 
v;:;t;~;~~in:::::~::e: 

Stormy Weather. 

THERM OST ATS 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 

MASON SAFETY T READS-prevent slipping and thus obviate 
damage suits. 

K ARBOLITH CAR FLOORI N G- tor steel cars ls 1anitar7, 
fireproof a nd light 1n weight. 

ST A NWOOD S'l'EPS- ue non-slipping and selt-cleanlng. 
Above products are used on a ll leading Railroads. For details address 

AMERICAN MAS ON SAFET Y TREAD CO, 
Mn1o OfflceM: Branch Offices: Boston, New Yor k Clt7, Chlca~o 
Lowell, Mass. Philadelphia, Kansas City, Cleveland, St. Louie. 

Have you our new 

Trolley Wheel Bulletin 
Write for your copy 

The Eureka Company North East, P~. 
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No Chance for 
Deceit or Dispute 
Due to hand punching or notching which 

puzzles the passenger or which can be· read 
different ways. 

Macdonald Ticket Boxes 
Produce a passenger 's ticket and auditor \ 

stub which tell exactly the same story to the 
passenger, the conductor and the auditor. 

And the stubs a re tamperproof, too. 

Convince yourself by ordering one box! 

The Macdonald Ticket & Ticket Box Co. 
Cleveland, Ohio 

MANY SYSTEMS ARE USING TULC 
after first ma~ing most thoroug h tests under 

all conditions. Snch tests have shown that 

it will cut lubrication costs in half. 

Venlilalion-Sanilation-Economy-Safety 
All Combined in1 

THE COOPER FORCED VENTILATION HOT AIR HEATER 
Patented September 30, 1913. A•k for the lull d •ory. 

We Alse Manufacture Pressed Steel Hot Water Heaters 
THE COOPER HEATER CO., CARLISLE, PA.. 

The Eclipse Railway Supply Co. 
CLEVELAND, OHIO 

M anufacturers of the 

ECLIPSE LIFE GUARD 
ECLIPSE TROLLEY RETRIEVER 

ECLIPSE WHEELGU.\RD 
ACM E FENDER 

- And the Motorman Gets It 
-RIGHT 

Consolidated Safety Starting System 

When this little light alongs ide the controller 
flashes, he is sure that all doors haYe been closed. 
and that no passenger can be getting on or off 
when the ca r is started . 

. \ sk the claim age nt- he knows. 

Consolidated Car-Heating Co. 
New York Albany Chicago 

T-3~MAAN 
Rene\V-able Fuses 

Really renewable. Not the kind that waste 
more time filling than new fuses are wortt,. 
but the kind that save 60 to 80 per cent on 
cost of non-renewable cartridge tuseii. The 
righ t kind. 

Send for sample and literature. 

A. F. DAUM 
Sole Manufacturers, Pittsburgh, Pa. 
Makers of the First Successful Refillable Fuse on the Market. 

Members Society fer Electrlcal Development 

T
HE readers of technical papers are 

busy men. Don't expect one 
flash of the Searchlight to reveal 

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

Searchlight Department, 

ELECTRIC RAILWAY JOURNAL 
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Service 
You get more than simply 

BRAKE SHOES when you use 
our Product. 

You get the advantage of our 
constant effort to improve our 
product for your service. 

You get the earnest co-opera
tion of our engineers to assi st 
you in getting the full quota of 
service from each Brake Shoe 
applied. 

Miles of service from the 
Brake Shoe are more to be de
sired than pounds of scrap. 

All of which means increased 
efficiency and decreased cost of 
Brake Maintenance. 

American Brake Shoe & Foundry Co. 
30 Church St., New York 

McCormick Bldg., Chicago Chattanooga, Tenn. 

UNION SPRING & MFG. CO. 
SPRINCS 

COIL AND ELLIPTIC 
M. C. B. Pr-essed Steel Journal Box Lida 

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

Works: New Kensington, Pa. 

50 Church St,, New York. 1204 Fisher Bldg., Chic ago , Ill. 
Missouri Trust Bldg., St. Loul&, Mo. 

"FROZEN AIR" 
is preventable with denatured alcohol injection into 
the air brake system. 

If you have been encountering serious troubles 
from this cause, do not permit this winter to go 
by without testing out our 

Pferti,•En 
National Safety Device & Mfg. Co. 

2415 Smalley Cou rt, Ch icago , III. 
Eastern Electric Railway Age nt 

L O RD MANUFACTURIN G CO., N E W YORK 

The Men Who Plan 
and Execute 

owe some of their efficiency to 
the thought, energy and re
sourcefulness of manufacturers 
who supply the means for such 
achievements. 

These men know how impor
tant it is for them to keep in 
t ouch with the manufacturers. 

In the electric railway in
dustry, such men find the easy, 
certain and thorough way to 
keep in t ouch with manufac
turers is through the advertis
ing pag es of the 

Electric Railway Journal 
239 West 39th Street NewYork 

LONGWEAR BUSHINGS 

Hardened 

Steel 

Accurate 

Uniform 

For Brake Gear 

also 
LONGWEAR 
BRAKE PINS 

to 
' Specifications 

50 Church Street New York 

Wheel Condition No. 2 
When the F lange 
and out er p ortion 
of tread nee d tru
ing use this style 
of 

Pat. M11y 31, 1898; Sept. 
ll 1903; Aug. 2, 1904; Dec . 
.:9, 1908; June 15, 1909; April 21, 1914. 

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

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

W heel Truing Brake Shoe Co. 
Detroit Michigan 
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The engineering departments of these railways 
made a thorough investigation-then selected 

Foster Superheaters 
-and most of th ese companies haye supplemented their first deci

sion with repeat orders. 
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Berkshire St!'eet Rail 11·ay Company 
Bay State Street Railway Company 
'l'he Connecticut Company 
Cleveland, Southwestern & Columbus 

Rai lway Co. 
Ch arleston Consolidated Railway & 

Kentucky Traction a nd Terminal Com
pa ny 

Lackawa nna & Wyoming Valley Rail
way Co. 

l\Iesaba Railway Company. 
Metropolita n Street Railway Company 

(Kansas City, Mo.) 

Republic Railway & Light Gompany 
Reading Transit & Light Company 
H.ochester Railways and Light Co. 
8tone & Webster Engineering Corp. 
8hore Line Electric Railw a y Co. 

Lighting Co. 
T he Cleveland Raihvays Company 
E l Paso Electric Railway Gompany' 
Fort Dodge, Des Moines & Southern 

Rai lway Co. 
Galesburg Railway, Light & Power 

Company. 
Havana E lectric Railv,ay, Light & 

Power Company 
Iowa Railway & Light Compan y 
Illi nois Traction Company 
Ithaca Traction Corporation 
Jamestown Street Railway Company 

Milwaukee E lectri c Rai lway & Light 
Co. 

New York, New Haven & Hartford 
R. R. Company 

Philadelphia & Western Railway Co. 
Philac:lelphia & West Chester Traction 

Co. 
The Rhode Is land Company 
P.ome Railway & Light Company 

(Georgia) 

Terre Haute Traction & Light Com-
pany 

Toledo Railways & Light Company 
Virginia Railway & Power Company 
"\Visconsin Traction, Light, Heat & 

Power Co. 
"'orcester Consolidated Street Railway 

Co. 
\\"innipeg Electric Railway Co. 
"\Vilmington & Philadelphia Traction Co. 
·waterloo, Cedar Falls & Northern 

Railway Co. 

Low repair costs, constant service and uniform superheat-that's why. 
It will pay your engineering department to inve~tigate, too. 

POWER SPECIAL TY CO. 
111 Broadway, NEW YORK 

Boston Philadelph ia 

The St. Louis 
Car Company 

QUALITY SHOPS 

8000 N. Broadway 
St. Louis 

Pittsburg Chicago San Francisco 

THE 
CINCINNATI 

CAR 
COMPAN Y 

WORKS : 

WINTON PLACE 
CINCINNATI, OHIO 
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IMMEDIATE SHIPMENT 
400 Kilowatt 60 Cycle Ro tary Co nverter 

t-400 KW. W est inghouse, 3 ph., 60 cy., 370 v. A. C., 575 
v. D. C., speed 600 revolution s. 

200 Kilowatt 60 Cycle Rotary Co nve rters 
2-200 K W. W estinghouse, 3 ph., 60 c y. rota ry converters, 

370 v. A. C., 575 v . D. C. , 720 r pm . , w ith sta rting m otor s , 
a lso tra nsfor mers if desired. 

150 Kilowatt 60 Cycle Rotary Converters 
2-150 KW. W estinghouse 3 phase, 60 cycle rota ry con

vert ers, 550 volts, 273 a mps., 720 r.p.m., complete with 
4-100 KW. W estinghouse Scott connected oil insulat ed 
transformers, 10,000/9500 volts prim., 430/362 volts secy. 

150 Kilowatt 25 Cycle Rotary Converters 
2-150 KW. General E lectric type T. C., 4-150-750, 25 

cycle, 3 phase, 575 volt , rotary conver ters, 750 r.p.m., 
complete with end play and speed lim it device. 

T ransformers 
3-185 KVA. Gen. E lec. , type A. C., 25 or 60 cycles, 2300 

volts primary, 430 volts secondary. 
4-125 KW. Westinghouse transformers, s ingle phase, 60 

cycles, 15,000 volts primary, 340/360 v. secondary. 
4-100 KW. W estinghouse transformers, oil insulated, sin 

gle ph., 60 cy., 2300 v. primary, 360 v. secondary. 
4-100 KW. W estinghouse, oil insulated, Scott connected 

transformers, 10,000/9500 v . primary, 430/362 v. second
ary. 

3-75 KW. Westinghouse, oil insula t ed, 60 cycle, 6600 o r 
13,200 v. primary, 220 v. seconda ry. 

Railway Motors 
2-75 to 90 HP. Westinghouse No. 112 Railway Motors, 

newly r ewound, pract ically new. 

IMMEDIATE DELIVERY 

ARCHER & BALDWIN 
114-118 Liberty Street New York City 

TELEPHONE 4337-4338 RECTOR 

WA NTED 
\ Vi ii pay cash fo r any or all o f the fo llow

ing apparatus intended fo r reinsta llati on : Two 
watertube boilers 350 to -J.OO H.P. each . 16o 

lbs. or better working pressure, two indi vidual 
steel stacks or sing le stack for both boiler !',. 
O ne 25 K \V motor dr iven exciter and one 50 
K\V steam d ri ven exciter , feed water heater , 
pumps, piping, etc . Give price , locat ion and 
complete desc rip tion . N o dealers. 

A ddress : Box 13 10. E lec. Ry. J oun 1. 

CARS FO R 
OPEN and CLOSED 
MOTOR and TRAIL 

S ALE 
Write fo r Price and F ull Particulars to 

ELEC T R I C EQUIPM E N T CO. 
Commonwealth Bldg. Philadelphia, Pa. 

86 Ton 
Electric Locomotive 

Built by The General Electric Co. 
Rating 808- E-172-4G E94-600 V. 

Dimensions and Weights: 

Le n gth i nside knuckles . .. . . . .•. . . ...• .•... • . 35' 2" 
L en gth over cab ... ..... ................... • • 32' 6" 
Height over cab . .. .. ........................ 12' 1~ 
Width over all . .... . ................ • ..•....• 10' 1" 
Total wheel base .. .. ....................... 29' O" 
Rigid wheel base .. .. ......................•. 12' 0" 
Track gauge . . .. .. .. ....................•. . . 4' 8½" 
Total weight ...... ... .......... ~- ....... 172,500 lbs . 
Weight on drivers .. ... .................. 117,200 lbs. 
Maximum safe speed . .. ....••••..•..•..... . 60 MPH. 
Minimum radius curvature ..••............ ..• 150 ft. 

EQUIPMENT : 

Four G.E .- 94 bipola r gearless motors w it h tYpe M 
m ultiple unit control; combined s tra ight and a uto
mat ic air brake ; two 16" electric headligh ts; <1.ir 
opera t ed b ell ; whistle; pneumatic sa n ders , etc·. 

SPEEDS : 

Con t rol equipment is arra nged for thr ee economi
cal running speed s ; s low fo r switch ing· s er v ice, 
m ed ium for freig ht service a nd h igh speed for fas t 
fr e ight a nd passe nger service. 

MacGovern and Company, Inc. 
114 Liberty Street 

New York City 

Advertisements for the 

Searchllight Section 
Can be received at the New 

York Office of the Electric 
Railway Journal until 

Wedlnesday 
Noon 

For Issue of That Week 

Get Your Wants into the Searchlight 
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Under "Positions Wanted.' ' including Saiesmen 
looking for new connections, Evening Work 
Wanted, etc., undisplayed advertisements cost 
three cents a word, minimum charge 50 cents an 
insertion, payable in advance. 
Under " Positions Vacant," including Agents 
and Agencies Wanted, Representatives Wanted. 
Salesmen Wanted, Partners Wanted, Business 
Opportunities, Employment Agencies, and 
Miscellaneous For Sale, For Rent, and Want 
ads; also Auction Notices, Receivers' Sales, 
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ADVERTISING RATES 

Machinery and Plants For Sale or Wanted, 
undisplayed advertisements set solid in one 
paragraph, cost fi,·e cenls a word, minimum 
charge $1.50 an insertion. 
Machinery advertisements (undisplayed) set 
with a paragraph for each i tern, or tabulated, 
30 cents a line, minimum 5 lines. 
If replies are in care of any of our offices, allow 
five words for the address. 
All advertisements for bids (Proposals) cost 
$2.40 an inch. 

ADVERTISEMENTS IN DISPLAY TYPE 
cost as follows for single insertions: 
r'.p.( l½ x3%ins.) ........ .. $5.00 lin.(lx2i\ins.).,,., $3.00 
½p.(2%x3%ins.) .......... 10.00 4inches(4x2i\ins.),. 11.60 
~~p. (5x3%or2%x7ins.) ... , .20.00 8inches (8x2-hins.)., 22.40 
½ p. (10¼x3%or 5x7ins.) ... .40.00 15inches ., ... , ., , . , 40 .50 
For space to be used within one year, to be divided to 
suit requirements of advertiser, provided some space is 
used at least once a month following first insertion: 

I page .. , ...... $80 a page 18 pages ......... $56 a page 
3 pages . . . . . . . 72 a page 26 pages ........ , 52 a page 
6 pages . . . . . . . 64 a page 32 pages . . ....... 50 a page 
9 pages . . .. . . 62 a page 40 pages ......... 48 a page 

12 pages ....... 58 a page 52 pages,,., .... , 45 a page 

In replying to advertisements, do NOT enclose original testimonials, or anything that you may want returned. 
State your qualifications in as concise and neat a manner as you can and enclose COPIES of testimonials. 
In machinery ads, use a local name or address if possible so that readers can wire direct and get quick replies. 

FOR SALE 

Armature Coils 
3 t>et s GE-I 200 Ra ilway Motor Armature 

co ils. Cata log No. i S06 9. Immediate 
shipment. If inte rested a clclress H agers
town & Frederick Ry. Co., T ermina l 
Bltlg., Frederick, l\Icl. 

Immediate Delivery 
Boiler feed pump, capacity 75 gal. pe r 

minute, against a 500 -tt. head a t 3200 
r.p.m. Dayton Turbine pump, direct con
nect ed to K err steam turbin e. i\[esa lrn 
Railway Co., Virginia, Minn. 

No 18. Dorner Trucks 
Prefer to s e ll frames on!)· without wheels 

or axles at $50. Good condition. Ad
dress U . T. Co. of India na , Anderson, 
fndi a na. 

Stock Taking Time 
Now is th e time to turn the surplus stock 

of metals you have on ha nd into cash. 
W e bu y a ll gra cles of scr a p meta ls, 
sma ll lots as well as large lots. ·wri t e 
us today a nd t ell u s what you have a nd 
we will be pleased to quote you pri ces. 
National Metal & Rubber Company, 
30-31 India Wharf, Boston, Mass. 

Armature Coil Taping 
Machine 

Saves Time, Labor and Money 

A boy can tape 40 
coils for W estinghouse 
I2A A rmature in an 
hou r. Further par
ticu lars gladly fur. 
nished. 

Geo . M. Griswold Machine Co. 
New Haven, Conn, 

For Sale Cheap 

STEEL 
RAILS 

300 
650 
800 
600 
400 
500 
300 

tons 
tons 
tons 
tons 
tons 
tone 
tons 

68 
58 
52 
40 
35 
30 
20 

lb. 
lb. 
lb. 
lb. 
lb. 
lb. 
lb. 

Alao large qua ntities of other sections 
These are practically as good as new 

a nd at a fraction of the cost. 
Before Buying 

l,OCOS, CA RS, EQUIPl'IIF.N'r, 
MACIIINJ~ltY, TANKS, E'rC. 

eee wba t Zelnlcker ot'fers . 

2,sLNICKER IN ST. LOUIS 
423 Flret Nat' ! Bk., Cblcago 

010 Hennen Bldg., New Orl en nR 
Main Office, 425 LocuRt St., St . Louis 

FOR SALE 

Transformers for Sale 
Six 350 K.V.A. 60 cycle, Type H single 

phase Gen eral E lectric Co. transformers, 
2400-2300-2200 volt primary; 200-400 
volt secondary, New. These can be Y 
connect ed for use with 300 or 600 volt 
rotaries . Box 1308, Elec. Ry. Jour. 

MISCELLANEOUS WANTS 

Electric Locomotive Wanted 
D es Moines City Railway Company, Des 

Moines, Iowa, is in the m a rket for one 
second-hand electri c locomotive operat
ing on a s t a nda rd gauge track -1 ft. 8½ 
in. , 500 volt, W eight from -1 :; t o 5f> 
ton, 4 motors fro m 100 to l'.? 5 H .P. ca
pacity. 

Motors Wanted 

Four G.E. ;;7 Type H two-turn motors, 
with or without armature and field 
coils. Holden & White. 1508 Fisher 
Bldg., Chicago. 

Transformers and Rotary Converter 
:?-100 K. \V. or 3-75 K. ,Y., 60 cycle 

transformers, wound for 33,000 volts on 
primary s id e and 370 volts on secondary 
s id e. A lso one 200 or one 300 K. ,v .. 3 
phase, 60 cycle, 1·o tary converte r . State 
make, conditio n, location and delivery. 
E lg in & Belvide r e E lectric Co., J05 S. 
La Salle St., Chi cago, Ill. 

Your Advancement 

1s largely in 

your own hands-it 1s 

doubtful if any 

one else is worrying over it 

n etter po~itions a rc constantly being se
cured th rough small adve rti sements in 
the "Positions Wanted" Columns o f 
E lec tric Railway Journal. 

60 cents for 20 words 

POSITIONS WANTED 

.-\CCUUNTANT-Eleven years' experienct
Street Rai lway, E lectri c Lighting ancl 
Gas. h uth Construction a nd Ma inte
na nce. :\ l a rri ed, 30. Best refe renc,· 
from present e mployer . Desire chang!c' 
about February 1st . Box 1314 , Elec 
R~-. J our. 

8FFICIENT manager of rai lway a nti 
li ghting proper ties open for engagement. 
Ca n put your road on paying basis. 
Salary, $fi,000. Box 1315, E lec. R y. Jour . 

GENERAL forem a n wants position. Mar
ried, 35, reliable , experienced, Now as
sistatit general shop foreman for city 
and interurban road. References. Box 
1294, E lec. Ry. Jour., 1570 Old Colom, 
B ldg,, Chicago, Ill_. 

GENERAL manager e lectric r a ilway a nd 
lighting propert ies open for position. 
Twenty year s ' experie nce ha ndling prop
e r·\i es for la r ge banking concern . Box 
1236, E lec. Ry . Jour., 93:; Rea l Estat e 
Trust B ldg. , Philade l11hia. Pa. 

SUPERI N TENDENT of dty and interur
ba n lines, now employed, wis hes sam t
position with la r ger p roperty. Best ot 
reference furnish ed. Box 1266, Ele, 
Ry. Jour. , 157 0 Olcl Colony Bldg., Chi 
cago, 111. 

YOUNG man, six years in executive office~ 
large Eastern street railway and lighting 
company, Now law clerk legal depart
ment. College graduate; member of bar. 
Can handle lega l and cla im work. Good 
assistant to busy executive. Box 1223, 
E lec. Ry. Jour., 935 Real Estate Trust 
B ldg., Philadelphia, Pa. 

POSITIONS VA CANT 

n E:NEHAL Ma nager or General ::,uperin 
temlent for electric st reet railwa,. 
Tra n sport a tion expe ri ence especia lh 
necessary. Box 1311, JDl ec. Ry. Jour. · 

ELECTRICIAN wanted who und erstands 
We:-;tingl1ouse H .L. co ntrol a nd a uto
m a tic ai r equipment fol' In rg e interur
han co mpany in l\Ii,ldl e W est . Goocl 
posit ion for firs t c lasrs m:111. Box 131 3, 
E l1;c. R y. JOU!'., 1570 n1t1 Colon y Bldg., 
Ch 1cago, Ill. 

f,AR( ;J,; mterurban compa n y wants first 
l'las s man ex per ie ncetl 10 care of a uto
matic air eq ui1m1ent. One who unde1·
starnlx Westinghouse H . L. control pre
fe rred. Location Middl e West. 1.;xeel 
le nt working a nd living concl ition,c;. If 
vou a r e qualified wr ite u s at once Bo:-.: 
1 3 l ~. II: lec. Hy . . Jnur., 1 !'i70 Olcl f'o lon ~· 
Bld., (~hicago, J II. . 

- ------- - ~------- --
\VA NTED - Ex peril' nced investigator a~1cl 

:1<l_j11s!or to assh,t Claim Age nt on acci 
<l<>nt work , only those with ex perience 
rH' <'<l apply. Good sa lary a nd oppo1·-
1 uniti es. A,!cln•ss E. n., nox 2, Stat ion 
11, N . Y. I'. n. 
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REA DY - REFERENCE 
to products manufactured by advertisers in this issue of Electric Railway Journal 

~fore than 300 different products a re here li sted. 
The Alphabetical Index ( see eighth page following) 

gives the page number o f each advertisement. 
As far as possible advertisements are so arranged 

that those r ela ting to the same kind of equipment or 
apparatus will be found together. 

Acetylene Apparatus. (See Cut
ting Apparatus, Oxy-Acety
lene.) 

Acetylene Service. 
Davis-Bournonville Co. 
Oxweld AcetyJene Co. 
Prest-0-Lite Co., Inc., The. 

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

Air Rectifiers. 
Horne Mfg. Co. 
:Nat ional Safet y Device & 

Mfg. Co. 
Alloys, Steel & Iron. 

Titanium Alloy Mfg. Co. 
Alloys, and Bearing Metals. 

(See Bearings and Bearing 
Metals,) 

Amusement Devices. 
Este Co., The J. D. 

Anchors, Guy. 
E lectric Material Co. 
Electric Service Supplies Co. 
Holden & White. 
Johns-Manville Co., H. W. 
Ohio Brass Co. 
Un ion Electric Co. 
W est ern Electric Co. 
Westinghouse E lec. & M. Co. 

Anti-Climbers. 
Ra ilway Improvement Co. 

Automobiles and Susses. 
Brill Co., The J. G. 
"\Vl1ite Co ., The. 

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

Axles. 
Bemis Ca r Truck Co. 
Brill Co., The J. G . . 
Carnegie Steel Co. 
Cincinnati Car Co. 
Ha dtields, Ltd. 
St. Louis Car Co. 
Standard Steel Worxs Co. 
Taylor E lectric True!, Co. 
U. S. Metal a nd Mfg. Co. 
Westinghouse E lec. & M. Co. 

Babbitting Devices. 
Columbia M. W. & M. I. Co. 

Badges and Buttons, 
American Railway Suµp ly Co. 
Electric Service S upplies Co. 
International Register Co. 
Western Electric Co. 
Woodman l\Ifg. & Suppl y co .. 

R. 
Bankers and Brokers. 

Coa l & I ron National Bank. 
National City Co. 

Batteries, Dry. 
.Johns-Manville Co., H. ,v. 
W est e rn Electric Co. 

Batteries, Storage. 
E lectric Storage Battery Co. 
V,est e rn E lectric- Co. 

Bearings and Bearing Metals. 
Bemis Car Truck Co 
Columbia M. W. & M. I. Co. 
General Electric Co. 
Kerschner Co., Inc .. ,V. R. 
L ong Co., E. G. 
More-Jones Brass & M. Co. 
::lt. Louis Car Co. 
Taylor E lec. True!, Co . 
Westinghouse Elec. & M. Co. 

Bearings, Center. 
Baldwin Locomotive Works. 
Holden & White. 

Bearings, Oil-less , Graphite 
Bronze and W oo d. 

Bound Brook Oil-less Bearing 
Co. 

Bearings, Roller an d Ball. 
Gurney Ball Bearing Co. 
Hess-Bright Mfg. Co. 
Railway Roller Bearing Co. 

Bearings, Roller Si de, 
Holden & White. 

Bells and Gon gs. 
Brill Co., The J, G. 
Electric Service Supplies Co. 
St, Louis Car Co. 
Western E lectric Co. 

Benders, Rall. 
N iles-Bement-Pond Co. 
Watson-Stillman Co. 
Weste rn E lectric Co. 
Zelnicker Supply Co., W. A . 

Blasting Powder & Equipment. 
Du P ont de Nemours & Co., 

E. I. 
Blow Torches for Solderlng and 

Brazing. (See Cutting Ap
paratus, Oxy-Acetylene.) 

Blowers. 
General E lectric Co. 
Westinghouse Elec. & M. Co. 

Boiler Cleaning Compounds, 
Dearborn Chemical Co. 
Johns - Manville Co., H. vV. 

Boiler Coverings. 
Johns-Manvill e Co., H. vV. 

Boller Graphite. 
Dixon Crucible Co., Joseph. 

Boilers. 
Babcock & Wilcox Co. 

Bond Cllps, 
E lectric Ra ilwa y Improve. Co. 

Bond Testers. 
American Steel & Wire Co. 

Bonding Apparatus. 
Davis-Bournonville Co. 
Electric Ra ilway Improve. Co. 
Ohio Brass Co. 
Oxweld Acetylene Co. 
Prest-0-Lite Co., Inc., The. 

Bonding Tools. 
American Steel & Wire Co. 
E lectric Railway Improve. Co. 
Electric Service Supplies Co. 
Ohio Brass Co. 

Bonds, Rall. 
American Steel & Wire Co. 
E lectric Material Co. 
E lectric Railway Impro ve. Co. 
E lectric Service Supplies Co. 
General E lectric Co, 
Johns-Manville Co., H. vV. 
Ohio Brass Co. 
U nion E lectric Co. 
Westinghouse Elec. & M. Co. 

Bonds, Welded. 
Lincoln Bonding Co. 

Book Pu bllshers. 
McGraw-Hill Book Co., Inc. 

Borin g Tools, Car Wheel . 
Niles-Bement-Pond Co. 

Braces, Rall. 
Kilby Frog & Switch Co. 
Steel Car For ge Co. 

Brackets and Cross Arms. (See I 
also Poles, Ties, Posts , Pll
lng and Lumber.) 

America n Bridge Co. 
Bates Expanded Steel Truss 

Co. 
Creagh earl E n g-rg. Co. 
E lectric Ry. Equipment Co. 
E lect ric Service Supplies Co. 
International Creo. & C. Co. 
L indsley Bros. Co. 
Ohio Brass Co. 
U nion E lectric Co. 
Western E lecti·ic Co. 

Brake Adju sters. 
Holden & White. 
Kerschner Co., Inc., W . R. 
Smith-Ward Brake Co. 

Brake Shoes. 
American Brake S. & Fdy. 
Bemis Car Truck Co. 
Brill Co. , The J, G. 

Co. I 
Columbia M. W. & M. I. Co. 
L ong Co., E, G. 
Railway Material Co. 
St. Louis Car Co. 
T aylor Elec. Truck Co. 
Wheel Truing Brakeshoe Co. 

Brakes, Brake Systems and 
Brake Pa rts. 

Ackley & Co., G, S. 
Bemis Car Truck Co. 
B rill Co., The J, G. 
B r. Westinghouse E. & M . Co. 
Columhia M. W. & M. I. Co. 
General E lectric Co. 

This r eady-reference index is up to date, i:hanges 
being made each week. 

If you don't fi nd li sted in these pages any product 
of which you desire the name of th e maker, write or 
wire E lectric Railway J ournal, and we wi ll promptly 
furnish the information. 

Holden & White. 
Horne lVIfg. Co . 
Long Co., E. G, 
Na tional Brake Co. 
Na tiona l Safety Device & 

Mfg, Co. 
St. Louis Car Co. 
Taylor E lec. Truck Co. 
Westinghouse Trac, Brake Co. 

Brazing. (See Welding.) 
Bridges and Buildings. 

American Bridge Co. 
Brooms, Trac k . Steel or Rattan. 

Patten Co., Paul B. 
Western E lectric Co. 
Zelnicker Supply Co., W. A. 

Brushes , Carbon. 
Dixon Crucible Co., Joseph. 
General E lectric Co. 
J eandron, W. J, 
Morgan Cru c ible Co. 
Western E lectric Co. 
vVesting house Elec. & M. Co. 

Brush Holders. 
A nderson Mfg. Co., A . & J. M. 

Bumpers, Car Seat. 
E lectric Service Supplies Co. 

Bunkers, Coal. 
Ameri can Bridge Co. 

Bunting. 
B oyle & Co., Inc., John, 

Bushings, Case Hardened Man
ganese. 

Bemis Ca r Truck Co. 
Bushings, Fibre. 

Diamond State F ibre Co. 
Bushings, Graphite & Wooden. 

Boun d Brook Oil-less Bearing 
Co. 

Butto ns. (See Badges and 
Buttons.) 

Cables. (See Wires and Cables.) 
Carbon Brushes. (See Brushes, 

Carbon.) 
car Equipment. (For Fenders, 

Heaters, Registers, Wlleels, 
etc., see those Headings.) 

Car Stop, Automatic. 
Consolida ted Car-Heating Co. 

Car Trimmings. (For Curtains, 
Doors, Seats, etc., see those 
Headings.} 

Cars, Dump. 
D ifferential Car Co. 

Cars, Passenger, Freight, Ex-
press, etc. 

A m erican Car Co. 
B rill Co., The J. G. 
Cincinnati Car Co. 
Jewett Car Co. 
Kuhlman Car Co., G. C. 
St. Louis Car Co. 
Wason Mfg. Co. 
Witt, Peter. 

Cars, Second Hand. 
E lectric Equipment Co.· 
Kerschner Co., Inc., vV. R. 

Cars, Self- Propelled. 
Br. Westinghouse E. & M. Co. 
E lectric Storage Battery Co. 
Gen eral Electric Co. 

Castings, Brass. 
Frankel Connector Co. 
More-Jones Brass & M. Co. 

Castings , Composition or Cop
per. 

A nderson M. Co., A. & J, M. 
Castin gs, Gray Iron and Steel. 

Amer ican B. S. & Fdry. Co. 
A m erican Bridge Co. 
American Steel Foundries. 
Bemis Car Truck Co. 
Columbia M. W. & M. I. Co. 
Hadfields, Ltd, 
Long Co., E. G. 
S t, Louis Car Co. 
Standaro Steel Works Co. 
Union Electric Co. 
U nion Spring & Mfg, Co. 

Casti ngs, Malleable and Brass. 
American Brake S. & FdrY, 

Co. 

Bemis Car Truck Co. 
Hadfields, Ltd. 
Long Co,, E. G. 
St. Louis Car Co. 

Catchers and Retrievers, Trol-
ley. 

Earll, C. T. 
Eclipse Ra ilway Supply Co. 
E lectric ::lervice ::luppl1es Co. 
Holden & White. 
Kerschner Co., Inc., W. R. 
Long Co., E. G, 
Horne Mfg. Co. 
Oh io Brass Co. 
Trolley Supply Co. 
U nion E lectric Co. 
Wood Co., C. N. 

Celling, Car. 
Keyes P roducts Co. 
Pantasote Co., The. 

ChJ! ~!;!i ~1~~fii~ ~~~tery, 
Lincoln E lectric Co. 

Checks, Employees. 
America n Ra ilway Supply Co. 

Cheese Cloth . 
Boyle & Co., Inc., John. 

Chemists. 
Little, Inc., Arthur D. 

Circuit Breakers. 
Cutter E lectrica l & Mfg. Co. 
Electric Material Co. 
General Electric Co. 
Western E lectric Co. 
Westinghouse Elec, & M. Co. 

Clamps and Connectors, for 
Wires and Cables. 

A nderson Mfg. Co., A. & J, M. 
Dossert & Co. 
E lectric Service Supplies Co. 
Frankel Connector Co. 
Genera l E lectric Co, 
K le in & Sons, M. 
Ohio Brass Co. 
Union E lectric Co. 
Western E lectric Co, 
Westinghouse E lec. & M. Co. 

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

B rill Co., The J. G. 
Cincinnati Car Co. 
Ohio Brass Co. 
Van dorn & Dutton Co, 
Western E lectric Co. 

Cleats, Car Wiring. 
General Electric Co. 

Clusters and Sockets. 
General Electric Co. 

Coal and Ash Handling. (See 
Conveying and Hoisting 
Machinery.) 

Coasting Clocks. 
Railway Improvement Co. 

Coil Banding and Winding Ma-
chines. ' 

(;o!umbia M. W. & M. I. Co. 
E lectric Material Co. 
E lectric S ervice 'Supplie s Co. 
Western E lectric Co. 

Colls, Armature and Field. 
Cleveland Armature Works. 
Coil Mfg-. & Repair Co. 
Columbia M. W. & M. I. Co. 
D & W Fuse Co. 
General Electric Co. 
Independent Lamp & Wire Co. 
Westinghouse Elec. & M. Co. 

Colls, Choke and Kicking. 
Electric Service Supplies Co. 
General Electric Co. 
Westinghouse E!ec. & M. Co. 

Coin-Counting Machines. 
American Railways Equip-

m e n t Co. 
Electric Service Supplies Co. 
IntPrn ,it ional RP.g-istP.r Co. 
Johnson Fare Box Co. 

Commutator Slotters. 
Electric Service Supplies Co. 
General Electric Co. 
We:sti11,a-hou<>e "Rlec. & M. Co. 
Wood Co., C. N. 
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Is YOUR Capital 
Gathering Cobwebs? 

It is if any of it is tied up in old field coils. 
We can help you put these coils to work 

again. Send them to us and let us recon
struct them. We remove the old insulation
clean and anneal the copper-then reinsu
late it with 

SALAMANDER 
PURE ASBESTOS 

which is, in itself, a guarantee against car
bonization due to age and breakdown under 
overload. vVe then rewind the wire into new 
coils having just the same characteristics as 
the old ones. 

It's better than selling your old coils-and 
cheaper than buying new ones, for our only 
charge is for the actual insulation used. Ask 
us to demonstrate the economy of our 
method. 

Independent Lamp & Wire Co., Inc. 
Offices: FACTORIES: 

1737 Broadway,NewYork York, Pa., and Weehawken, N. J. 

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

NEW YORK CITY 
Washington, D. C. 

RAILWAY SUPPLIES 

SELLING AGENTS FOR 

Tool Steel Gears and Pinions 

Johnson Fare Box 
Perry Side Bearings 

Hartman Centering Center Plates 
Wasson Trolley Bases 

Garland Ventilator 
Electric Arc Welders 

High Class Railway Varnishes 
and Enamels 

Special Agents for Johnson Fare Box Co. 
{ 

Tool Steel Gear & Pinion Co. 

C. & C. Electric & Mfg. Co. 
Holden & White 

General Agents for Anglo-American Varnish Co. 
Eastern Agents for Union Fibre Co. 

Chooree 
In Bombay you leave word for Tom to shave 

you at 8.oo a. m., but you don 't have to get up 
to keep the appointment. 

He comes to your room and without the 
formality of waking you up he wields his trusty 
and rusty Chooree tltrough the scrape. · 

You would be surprised to see how many people 
can sleep right through this tonsorial stunt with
out knowing what is happening. WE are not 
surprised because we see so many operators who 
are able to sleep through the night watch with 
the brushes on a rotary scraping and chattering 
like an election night din. 

But the boss wakes up when he reviews the 
brush bill s and the commutator repair bills. 

We hope the boss reads this during such a 
waking moment, and that he will pave the way 
for a real eye-opener in carbon-brush economy 
by requesting a Morgan brush engineer to pre
scribe a type of Morganite that will mal<:e no 
more noise than a motion-picture drama on the 
screen. 

Wake-up! 

Ghe 
rtJanCruc1 
pany L1m1t 

Factory, Brooklyn, N. Y. 
AGENTS: 

Lewis & Roth Co., 1012 Liberty Bldg., Philadelphia 
Electrical Engineering & Mfg. Co. 

First National Bank Bldg., Pittsburgh 
W. L. Rose Equipment Co. 

La Salle Bldg., St. Louis, Mo. 
Herzog Electric & Engineering Co. 

150 Steuart Street, San Francisco, Cal. 

.. 
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RE ADY-REFERENCE INDEX 
to products manufactured by advertisers in this issue of Electric Railway Journal 

Comm utator Truing Devices. 
~neral E lectric Co. 

Commutators or Parts. 
Cameron E lec' l Mfg. Co. 
Cleveland Armature Works. 
Coil Mfg. & Repair Co. 
Columbia M. W. & M. I. Co. 
E lectric Material Co. 
General Electric Co. 
Long Co., E. G. 
l\lic-a Insulator Co. 
\Vestern E lectrif' Co. 
\Vestinghouse E lec. & M. Co. 

Compressors, Air, 
General E lectric Co. 
Westinghouse Trac. Brake Co. 

Condensers. 
General Electric Co. 
Westinghouse Elec. & ::.VI. Co. 

Conduit, Flexible. 
Tubular Woven Fabric Co. 
Western Electri c- Co. 

Conduits, Underground. 
Johns-Manville Co., H. \V. 
Standal"<l Pnd erground Cable 

Co. 
Connectors, Solderless. 

Frankel Connector Co. 
Controller Fingers. 

Horne l\Ifg. Co. 
Controller Han dies. 

Horne Mfg. Co. 
Controller Regula tors. 

E lectric Service Supplies Co. 
Controllers or Parts, 

B r. " 'eRti nghouse E. & l\I. Co. 
Columbia M. W. & M. I. Co. 
E lectric Service Supplies Co. 
li; urel,a Co. 
Gen eral E lectric Co. 
Johns-1\lanville Co., H. " ' · 
Kerschn e r. \V. R. 
Westinghouse Elec. & M. Co. 

Cohtrolllng Systems. 
General Electric Co. 
Westinghouse Elec. & M. Co. 

Converters, Rotary. 
General Electric Co. 
·wes tern Elect1·i<- Co. 
Westinghouse E lec. & M. Co. 

Conveying and Hoisting Ma-
chinery. 

Americau Bridge Co. 
Gr<>en Eng'g- Co. 
H aclfiel<ls. Ltd. 
Hunt Co .. Inc. , C. \V. 

Cord, B-tll , Trolley, Register, 
etc. 

Brill Co., The J. G. 
Electric l\fat e ri a l Co . 
Electric Service Supplies Co. 
fnt ern:i tionfl l Regist e r C'o. 
Long Co., E. G. 
Roebling's Sons Co.. John A. 
Samson Cordage Works. 
Trolley Supnlv f'o. 
TTnion E lectric Co . 

Cord Connectors and Couplers. 
E lectric Service Supplies Co. 
Samson Cordage Works. 
Wood Co., C. N. 

Cotton Duck. 
Boyle & Co. , Inc ., John. 

Couplers, Car. 
Brill Co .. The J . G . 
C:incinnati Car Co 
Long Co., E. G. 
Ohio Brass Co. 
Van Dorn Coupler Co. 
Westinghouse Trac. Brake Co. 

Cranes. (See also Hoists.) 
Niles-Bement-Pond Co. 

\'an Dorn & Dutton Co. 
Creosoting. (See Wood Pre-

servatives.) 
Cross Arms. (S ee Brackets.) 
Crossing Foundations. 

In t ernat ion a l Steel Tie Co 
Crossing Slgnals. ( See Slgnals, 

Crossing.) 
Crossin os, Track. ( See Track, 

Spec ial Work.) 

Culverts. 
American Rollin g l\ Iill Co. 
Bark River B. & Cu lv ert Co. 
Califor nia Co. Culvert Co. 
Canton Culvert & S ilo Co. 
Coast Culvert & F lum e Co. 
Corrugated Culv ert Co. 
Delaware Metal Cu lvert Co. 
D ixie Culvert & M etal Co. 

Ha r desty l\Ifg. Co ., R. 
ll liEois Corrugated Metal Co. 
In clepende nce Culv er t Co . 
Jo wa Pure Iron C ulve rt Co. 
Kentucky Culvert l\ l fg. Co. 
Lee-Arnett Co. 
Lone Star Culvert Co. 
Ly le Corrugated Culvert Co. 
:Vlichigan Bridge & Pipe Co . 
l\lontana Culvert Co. 
N e braska Culvert & Mfg. Co. 
Nevada l\Ietal l\ifg. Co. 
New E n g land l\Ietal Cul. Co. 
.North !%st Metal Co. · 
Northweste rn Sheet & I. \Yks . 
O"Ne ill Co., W. Q. 
<.>hio Corrugatecl Culve rt Co. 
I 'ennsvlvania Metal Cul. Co. 
Road Suvply & M e t a l Co. 
Sioux Falls l\Ietal Cul. Co. 
~pencer, .J. N. 
Spokane Corr. Cul. Co. 
Tennessee Metal Culver t Co. 
Pta h Corr. Culvert & F lume 

Co. 
Virgi nia l\ letal & Culvert Co. 
Vv estern M etal Mfg. Co. 
" "yatt l\lfg. Co. 

Curtains and Curtain Fixtures. 
Brill Co., The J. G. 
Du Pont Fabrikoid Co. 
E<lwa rds Co., The 0. M. 
E lectric Service Supplies Co. 
Hartshorn Company, Stewart. 
Pantasot e Co., The. 
St. Louis Car Co. 

Cutting Apparatus, Oxy-Acety-
lene. 

Davis-Bournonville Co. 
, 1xwe lrl Acetylene Co. 
Prest-0-Lite Co., The. 

Derailing Devices. 
C leveland Frog & Crossing Co. 

Destination Signs. 
Columbia M. W. & M. I. Co. 
Creaghearl Engrg. Co . . 
E lectric Service Supplies Co. 
\Vestern Electric Co. 

Detective Service. 
W isch Service, P. Edward. 

Dispatching Systems. 
Simmen Auto. Ry. Si g_ Co. 
\Vestern E lectric Co. 

Doors, Asbestos . 
Johns-Ma nville Co., H . W. 

Door Operating Devices . 
Cons;oli<l atPd Car-Heating Co. 

I 
National Pneumatic Co. 

Doors and Door Fixtures. 
Brill Co., The J. G. 

I 
Edwa rds; Co., The 0. l\I. 
Hale & Kilburn Co. 

Doors, Fold Ing Vestlbule. 
National Pneumatic Co. 

Doors, Steel Rolling. 
Kinnear Mfg. Co. 

Doors, Trap. 
E<lwards Co. , The 0. 1\1. 

Draft Rigging. (See Couplers, 
Car.) 

Drills, Track. 
American Steel & Wire Co. 
Electric Service .Supplies Co. 
Long Co., E. G. 
1'-'il e s. B em i> nt, rond Co. 
Ohio Brass Co. 
U nion Electric Co. 

Dryers, San d. 
E lectric Service Supplies Co. 
Union Electri c Co. 
Zelnicker Supply Co. , W. A. 

Engineers, Con sult lng , Con-
tracting and Operatin g. 

Arch bol<l-Brri <ly Co. 
Arnold Co., The. 
Burch, Edw. P. 
Byllesby & Co., H. M. 
Ford, Bacon & Davis. 
Hunt & Co., Robert W. 
Jackson, D. C. & Wm. B. 
L ittle, Inc .. Arthur D. 
Neiler, Rich & Co. 
Richey, Albert S. 
Roosevelt & Thompson. 
Sanderson & Porter. 
Sare-ent & Lundy. 
Scofield Eng-ineering Co. 
Stone & Webster Eng'g Corp. 
\\'hite Companies;. The J. G. 
Woodmansee & Davidson, Inc. 

Engines, Gas and 011. 
Westinghouse Elec. & M. Co. 

Engines, Steam. 
West111guvu.,c: Elec. & M. Co. 

Fare Boxes. 
A m e ri ca n Ry. Equ ipment Co. 
B rill Co. , The J. G. 
C lev eland Fare Box Co. 
Intern a tional Register Co., The 
Johnson Fare Box Co. 
Ohmer Fare Register Co. 

Fences, Woven Wire, and Fence 
Posts. 

American Steel & Wire Co. 
Fencing, Wire. 

American Steel & Wire Co. 
Page Woven Wire Fence Co. 

Fenders and Wheel Guards. 
Brill Co., The J. G. 
C in cinnati Car Co. 
C leveland Fare Box Co. 
Consolida ted Car Fender Co. 
Eclipse Railway Supply Co. 
Electric Service Supplies Co. 
Horne Mfg. Co. 
Star Brass Works. 
Trolley Supply Co. 
Western Electric Co. 

Fibre . 
D iamond State Fibre Co. 
Westin g house Elec. & M. Co. 

Fibre Tubing. 
Diamond Sta t e Fibre Co. 
J ohns-Manville Co., H. W. 
vVestinghouse Elec. & M. Co. 

Fibre Insulation. 
U. S. Metal & Mfg. Co. 

Field Coils. (See Coils,) 
Filters, Water. 

Scaife & Sons Co., Wm. B. 
Fire Extinguishing Apparatus. 

Johns-Manville Co., H. W. 
Fire Proofing Material. 

Johns-Manville Co., H. W. 
Flooring, Composition. 

American Mason Safety T. Co. 
Johns-Manville Co .• H. W. 

Forgings. 
ColumlJia M. W. & M. I. Co. 
Standard Steel Works Co. 
Steel Car Forge Co. 

Furniture, Metal Office. 
Eclwards Co., The 0. lVI. 

Fuses and Fuse Boxes. 
Chicago Fuse Mfg. Co. 
Columbia M . W. & M. I. Co. 
D & W Fuse Co. 
Daum, A. F. 
General E lectric Co. 
Johns-1\lanville Co .. H. W. 
Western E lectric Co. 
Westinghouse Elec. & M. Co. 

Fuses, Refillable. 
Columbia M. \V. & M. I. Co. 
Economy Fuse Mfg. Co. 
General Electric Co. 

Gages, Oil and Water. 
Ohio Brass Co. 

Gaskets. 
Diamond State Fibre Co. 
.Johns-Manville Co., H. W. 
Power Specia lty Co. 

Gas- Electrir c~ rs. 
General Electric Co. 

Gas Producers. 
Westinghouse Elec. & M. Co. 

Gates, Car. 
B rill Co., The J. G. 
Cincinnati Car Co. 
Jewett Car Co. 

Gear Blanks. 
Carnegie Steel Co. 
Diamond State Fibre Co. 
Standard Steel Wks. Co. 

Gear Cases. 
Columbia M. W. & M. I. Co. 
Electric Service Supplies Co. 
Kerschner, W. R. 
Thayer & Co., Inc. 
Un ion E lectric Co. 
U. S. Metal & Mfg. Co. 
Westinghous e Elec. & M. Co. 

Gears and Pinions. 
Ackley & Co., G. S. 
Bemis Car Truck Co. 
Columbia M. W. & M. I. Co. 
D iamond State Fihre Co. 
E lectric M a t erial Co. 
Electric Service Supplies Co. 
General Electric Co. 
Had fields. Lt<l. 
Kerschner, W. R. 
Long Co.. E. G. 
Nuttall Co., R. D. 
Tool Steel Gear & Pinion Co. I 

Cnion Electric Co. 
u. s. Metal & Mfg. Co. 
Van Dorn & Dutton Co. 

Generating Sets, Gas- Electrlc. 
General Electric Co. 

Generators, Alt.-Current. 
General Electric Co. 
\Vestern Electric Co. 
Westinghouse Elec. & M. Co. 

Generators, Dir.-Current. 
-Dick, Kerr & Co. · 
General Electric Co. 
Lincoln E lectric Co . 
Western Electric Co. 
Westinghouse Elec. & M. Co. 

Gongs. (See Bells and Gongs.) 
Graphite. 

Dixon Crucible Co., Joseph 
Morgan Crucible Co. 

Grates, Chain. 
Green Eng'g Co. 

Greases. (See Lubricants.) 
Grinders & Grinding Wheels. 

Indianapolis Switch & Frog Co. 
W est ern Electric Co. 

Grinders, Portable, Electrlc. 
General Electric Co. 
Goldschmidt Thermit Co. 
Hadfields, Lt<l. 
Indianapolis Switch & Frog Co. 
Railway Track-work Co. 
U. S. Metal & Mfg. Co. 
\V estern E lectric Co. 

' Grinders, Rail. 
Norton Co. 

Guards, Cattle. 
American Bridge Co. 

Guards, Trolley. 
Ackley & Co., G. S. 
E lectric Service Supplies Co. 
Ohio Brass Co. 

Harps, Trolley, 
Anderson M. Co.. A. & J. M. 
Bayon et Trolley Harp Co. 
E lectric Material Co. 
Electric Service Supplies Co. 
Hensley Trolley & Mfg. Co. 
More-Jones Brass & M. Co. 
Nuttall Co., R. D. 
Star BrasR \Vorks. 
Western Electric Co. 

Headllghts. 
E lectric Material Co. 
Electric Service Supplies Co. 
General Electric Co. 
Long Co., E. G. 
Ohio Brass Co. 
St. Louis Car Co. 
Trolley Supply Co. 
U nion E lectric Co. 
Westinghouse Elec. & M. Co. 

Headlinlngs. 
Kerschner, W. R. 
K eys Products Co. 
Pantasote Co., The. 

Heaters, Car, Electric. 
Consolidated Car-Heating Co. 
Gold Car Heating & Lighting 

Co. 
Smith Heater Co., Peter. 

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

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

Heaters, car, Stove. 
EleC'tric Service Supplies Co. 
Smith Heater Co .. Peter, 

Hoists and Lifts. 
Duff Mri nufa,,turing- Co 
Ford Chain Block & Mfg. Co. 
Niles-Bement-Pond Co. 
Patt e n Co., Paul B. 
Van Dorn & D utton Co. 
Yale & Towne Mfg. Co .. 

Hose Bridges. 
Ohio Brass Co. 

Hose, Pneumatic & Fire. 
Johns-Manville Co .. H. W. 

Hydraullc Machinery. 
Niles-BemPnt-Pon<l Co. 
Watson-Stillman Co. 

Hydrogrounds. 
Horne Mfg. Co. 

I nspectlon. 
ElPc'I Testing Laboratories. 

Inc. 
Hunt & Co., Robert W. 



JANUARY 6, 1917] ELECTRIC RAILWAY JOURNAL 

INDIANAPOLIS ST. PAUL 

In 1916 
"IMPERIAL" TAMPERS 
Cut Track Maintenance Costs on 

Many Electric Traction Lines 
The experi ence of u se rs has heen-tha t 
"Imperial" pneumatically t am ped t r ack is more 
evenly and firmly ballasted and permanent ly 
stable th an the best hand tamped track- that 
"Imperial" Tampers are equally effective in any 
sort of ballast- t hat 80 % less labor is requi red 
for tamping and that . in many instances. the 
cost of the ' 'Imperia l" O utfit has been returned 
in the savi ngs of a sin g le season 's operation. 

We would like to prove to you 
that you can save money with 

"IMPERIAL" TAMPERS 

in 1917 
~tar t b y Aski n~ for Bull e tin ? /LB 

:r .::. ' ' 
ii l 

-'-' 

~l 
NEWARK KANSAS CITY 

123 

RO CHESTER 

:"JEW YORK 

CLEVELAND 

ALBA NY 

INGERSOLL-RAND COMP ANY 
11 BROADWAY 

NEW YORK OFFICES THE WORLD OVER 165 Q. V ICTORIA ST. 
LONDON 

40 TT 
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READY REFERENCE INDEX 
to products manufactured by advertisers in this issue of Electric Railway Journal 

In struments, Measuring, Test-
in g and Recording. 

General Electric Co. 
. Joh ns -'Man v ille Co., H. \V. 
Sangamo Electric Co. 
·west e rn E lectric Co. 
Westinghouse E lec. & M . Co. 
Weston E lec'l Instrument Co. 

I nsu lat Ing Cloths, Paper and 
Tape. 

Anch or \ Vebbing Co. 
Diamond State F ibre Co . 
E lectric M a t erial Co . 
General Electric Co. 
Hop e Webbing Co. 
.J ohn s -Ma nville Co., H. vV. 
Horn e Mfg. Co. 
M ica Insu la tor Co. 
Okonite Co. 
Pack a rd Electric Co. 
Sherwin-Williams Co. 
Standard Paint Co. 
Standard U nder ground Cable 

Co. 
Standard Woven Fabric Co. 
Western E lectric Co. 
Westinghouse Elec. & M. Co. 

Insu lation. (See also PalntJ,, ) 
Anderson M. Co., A. & J. M. 
Diam0nd State Fibre Co. 
E lectric M a t eria l Co. 
E lectric Service Supplies Co. 
General Electric Co. 
Holden & White. 
. Johns-·Manville Co., H. W. 
Okonite Co. 
S h e rwin-Williams Co. 
Sterling Varnish Co. 
Union Electric Co. 
Westinghouse Elec. & M. Co. 

Insulators. ( See also Line Ma-
terial. } 

Anderson M . Co., A. & J. M. 
Creagh ead Eng1·g. Co. 
Drew Electric & Mfg. Co. 
E lectric Mat erial Co. 
Electric Ry. Equipment Co. 
Electric Service Supplies Co. 
Ge neral Electric Co. 
Hemingray G lass Co. 
J ohn s-M a nville Co., H. \V . 
Locke Ins ulator Co. 
lVIaca llen Co. 
Ohio Brass Co. 
U nion E lectric Co. 
Wester n Electric Co. 
Westinghouse E lec. & M . Co. 
Whit e Co., T . C. 

Insulators , Tree. 
Holden & White. 

Insurance. Fire. 
Marsh & ?vicLennan . 

Inventions , Developed a nd Per 
fected. 

Pe t ers & Co., G. D. 
Jacks. ( See also Cranes, Hoists 

and Lifts.) 
Brill Co., The J. G. 
Buckeye J a ck Mfg. Co. 
Columbia M. W. & M . I . Co. 
Duff Manufacturing Co. 
Templeton. Kenly & Co. 
U. S. Metal & Mfg. Co. 
\Vatson-Stillma n Co. 

Jack Boxes. (See al so Tele
phones and Parts.) 

Electric Service Supplies Co. 
\Vest ern Electric Co. 

Joints, Rall. 
Carnegie Steel Co. 
R a il Joint Co. 
Z e lnicker Supply Co., W. A. 

Journal Boxes. 
B emis Car Truck Co. 
Brill Co ., The J. G. 
Gurnev Ball Bearing Co. 
Hess-Bright Mfg. Co. 
Long Co., E. G. 
Railway Roller Bearing Co. 

Junction Boxes. 
. Tohns-'Manville Co., H. W. 
Standard U nderground Cable 

Co. 
Laborato ries. 

Elec'l Testing Laboratories, 
Inc. 

Little, Inc., Arthur D. 
Lamp Guards and Fi xtures. 

Anderson M. Co. , A. & J. M . 
Electric Service Supplies Co. 
General Electric Co. 
Westinghouse Elec. & M. Co. 

Lamps, Acetylene. 
Prest-0-Lite Co., Inc., The. 

Lamps, Arc and Incandesce nt. 
Andersen M. Co., A. & J . M. 
General Electric Co. 
·w es t e rn E lect1·ic Co. 
Westinghouse Elec. & M. Co. 

Lamps, Signal and Marker. 
Ohio Brass Co. 

Lathes, Car Wheel. 
Niles-Bement-Pond Co. 

Lifters, Car Step. 
Consolidated Car Fender Co. 

Lighting Regulators, Car. 
Holden & White. 

Lightning Protection. 
Anderson M. Co. A. & J. M. 
E lectric Material Co. 
E lectric Service Supplies Co. 
General Electric Co. 
Horne Mfg. Co. 
Ohio Brass Co. 
U nion E lect ric Co. 
\ Veste rn E lect ric Co. 
"Westinghouse Elec. & M. Co. 

L ine Material. (See also Brack-
ets, Insulators, Wires, etc,) 

A nderson M. Co., A. & J.M. 
Archbold-Brady Co. 
Cr eaghead Engrg. Co. 
D iamond State Fibre Co. 
Dick. Kerr & Co. 
Dossert & Co. 
Drew E lectric & J\ffg. Co. 
E lectric Materia l Co. 
E lectric Ry. Equipment Co. 
E lectric Service Supplies Co. 
General Electric Co. 
H e mingray Glass Co . 
J oh ns-Manville Co .. H. vV. 
Locke Insula tor Co. 
Macall e n Co. 
More-Jones Brass & M. Co. 
Ohio Brass Co. 
U nion E lectric Co . 
\Vest e rn E lectri c Co. · 
Westinghouse Elec . & M. Co. 
White Co., T. C. 

Lock Nuts and Washers. (See 
Nuts and Bol ts .) 

Lockers, Metal. 
E d wards Co., The 0. M. 

Lo c ks. 
Yale & Towne Mfg. Co. 

Locomotives, Electric. 
Baldwin Locomotive Works. 
Brill Co., The J . G. 
Gen e ra l E lectric Co. 
\\Tes t inghouse E lec. & M fg. Co. 

Co . 
Lubricating Engi neers. 

Ga len a -Signal O il Co. 

Lubricants, OIi and Grease . 
Bo1·n e , Scrvm ser Co. 
D earborn Chemical Co. 
Dixon Crucible Co., Jos. 
nalen a -Signal Oil Co. 
Universal Lubricating Co. 

Lumber. (See Poles , Ties, Posts , 
etc.) 

Ma chine Tools. 
N iles-Bem ent-Pond Co. 
Wat son-Stillma n Co. 

Manganese Parts. 
Bemis Ca r Truck Co. 

Mats. 
.Toh ns- lVI a nvill e Co., H. \V. 

l\teters, Car, Watthour. 
Sangamo Electric Co. 

Meters. (See Instruments.) 
Mica. 

Long Co., E. G. 
M a callen Co. 

Mirrors for Motormen. 
Drew E lectric & M f g. Co. 

Motor Leads. 
Dossert & Co . 

Motormen's Seats. 
E lectric Service Supplies Co. 
vVood Co., C. N . 

Motor Generator, Bonding and 
Welding. 

Lincoln Bonding Co. 
Motors and Generators Sets. 

Gen eral Electric Co. 
Western Electric Co. 

Motors. Electric. 
Br. W estinghouse E. & M. Co. 
Dick, Kerr & Co. 

Gen er a l Electric Co. 
Lincoln Electric Co. 
v;r estern Electric Co. 
Westinghouse Elec. & M . Co. 

I 
N uts and Bolts. 

B emis Car Truck Co. 
Long Co., E. G. 
U. S. Metal & Mfg. Co. 

O ils. (See Lubricants.) 
Oi ls, Paints. 

S t e rling Varnish Co. 
Overhead Equipment. (See Line 

Material.) 
Oxy-Acetylene. (See Cutting 

Apparatus, Oxy-Acetylene.) 
Ozonators. 

General Electric Co. 
Westinghouse E le c. & M. Co. 

Packing. 
Diamond State Fibre Co. 
E lectric Mate rial Co. 
E lectric Service Supplies Co. 
Johns-Man v ille Co., H . W. 
P ower Specialty Co. 

Pack ing Rings. 
Johns-Manville Co .. I-I. W. 

P aints and Varnishes. (Insu-
lating.) 

General E lectric Co. 
Holden & W hite. 
Long Co., E. G. 
Mica Insulator Co. 
Packard E lec tri c Co. 
Sherwin-Williams Co. 
Standard Paint Co. 
Sterling Varnish Co. 
U nion Electric Co . 

Paints and Varnishes. (Pre-
servative.) 

Dixbn Crucible Co ., Jos. 
Long Co., E. G. 
Sh erwin -Williams Co. 
Standard Paint Co. 
S t erling Varnish Co. 
U . S. Metal & Mfg. Co. 

P aints and Varnishes for Wood
work. 

S h erwin-Williams Co. 
U. S. Metal & Mfg. Co. 

Pa r k Amusements. 
Este Co., The J. D. 

Pav ing M aterlal. 
American B. S. & Fdy. Co. 
Barrett Co., The. 
D unn Wire-Cut Lug Brick Co. 
International Creo. & Con. Co. 

P avi ng Pitch. 
Barrett Co., The. 

Pickups. (Trolley Wire.) 
E lectric Service Supplies Co. 
Ohio Brass Co. 

Pinion Pullers, 
Columbia M. W. & M. I. Co. 
Electric Service Supplies Co. 
General E lectric Co. 
Wood Co., C. N. 

Pinions . (See Gears.) 
Pins, Case Hardened, Wood and 

Iron. 
Bemis Car Truck Co. 
E lectric Service Supplies Co. 
Long Co., E. G. 
Ohio B r ass Co. 
Union Electric Co. 

Pipe Fittings. 
Power Specia lty Co. 
Sta nda rd Steel Works Co. 
W a t son-Stillman Co. 

Platforms, Extension , Car. 
Edwards Co., The 0. M. 

Pole Sleeves. 
Drew E lectri c & Mfg. Co. 

Poles , Metal Street. l 
Bates Expanded Steel Truss 

Co. 
Electric Material Co . 
E lectric Ry. Equipment Co. 
U. S. Metal & Mfg. Co. 

Po les, Tfes, Posts, Piling and 
Lumbe r . 

Carney & Co., B . .T. 
E lec tric Material Co. 
International Creo. & Con. Co. 
T,indsley Bros. Co. 
Page & Hill Co. 
Va lentine-Clark Co. 
W e s tern Electric Co. 

Poles • and Ties, Treated. 
International Creo. & Con. Co. 
Lindsley Bros. Co. 
P a ge & Hill Co. 
Valentine-Clark Co. 
W estern E lectric Co. 

Po les, Trolley. 
Anderson M. Co.. A. & J. E . 
Bayonet Trolley Harp Co. 

Columbia M. W. & M. I. Co, 
Electric Material Co. 
E lectric Service Supplies Co . . 
Long Co., E. G . 
Nuttall Co .. R. D. 
Union Electric Co. 

Potheads. 
Okonite Co. 

Preservatives. (See wood Pre
servatives. ) 

Pressure Regulators. 
General E lectric Co. 
Ohio Brass Co. 

Pumps. 
Watson-Stillman Co . 

Punches, Ticket. 
American Railwa y Supply Co. 
Bonney- Vehslage Tool Co. 
International Register Co., 

The. 
Horne Mfg. Co. 
Wood Co., C. N. 
vVoodman Mfg. & Supply Co. 

Punching Machinery. 
W a tson-Stillman Co. 

Rail Grinders. (See Grinders. ) 
Rails, Relaying. 

Zelnicker Supply Co., W. A. 
Rail Welding. (See Brazing and 

Welding Processes.} 
Rattan. 

Brill Co., The J. G. 
Electric Service Supplies Co. 
Hale & Kilburn Co. 
Jewett Car Co. 
St. Louis Car Co. 

Regi sters and Fittings. 
Bonham Recorder Co. 
Brill Co., The J. G. 
Cincinnati Car Co. 
E lectric Service Supplies Co . 
Internat'l Register Co., The, 
Long Co., E. G. 
Ohmer Fare Register Co. 
Rooke Automatic Register Co. 
U nion E lectric Co. 

Reinforcing Concrete. 
American Steer & Wire Co. 

Repair Shop Appliances. (See 
also Coll Banding and Wind
ing Machines.) 

Columbia M. W. & M. I. Co. 
Electric Service Supplies Co. 

Repair Work. (See also Coll 
Armature and Field.) 

Cleveland Armature Works. 
Coil Mfg. & Repair Co. 
Columbia M. W. & M. I. Co, 
General E lectric Co. 
Independent Lamp & W. Co. 
Westinghouse Elec. & M. Co, 

Replacers, Car. 
Columbia M. W. & M. I. Co. 
Electric Service S u pplies Co. 

Resistance, Grid . . 
Columbia M. W. & M. I. Co. 
E llcon Co. 

Resistance, Wire and Tube. 
General Electric Co. 
W estern E lectric Co. 
Westinghouse E lec. & M. Co. 

Retrievers, Trolley . (See Catch
ers and Retrievers, Trolley.) 

Rheostats. 
E llcon Co. 
General E lectric Co. 
Mica Insulator Co. 
Westinghouse Elec. & M. Co. 

Roofing, Buildlng. 
Barrett Co., The. 
Johns-Manville Co. , H. W. 
Standard Paint Co. 

Roofing, Car. 
Boyle & Co., Inc., John. 
.Johns - Manville Co., H. W. 
K eys Products Co. 
Pantasote Co., The. 

Rubbing Cloth. 
Boyle & Co., Inc., John. 

Sand Blasts. 
U. S. Metal & Mfg. Co. 

Sanders, Track. 
Brill Co., The J. G. 
Cleveland Fare Box Co. 
Electric Service Supplies Co. 
Holden & White. 
.Jewett Car Co. 
Horne Mfg. Co. 
Ohio Brass Co. 
St. Louis Car Co. 

Sash Fixtures, Car. 
Brill Co., The J . G . 
Edwards Co., The 0 . M. 
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Rockingham Road, Dave11;,ort, Iowa.. Brick ;,a,•e111c11t filled ,J•ith Barrett's PmJing Pitch. 

() 
pJ'fC/1 

Smooth pavemet1t with a grooved footing 
T HE ideal combination of a smooth pave

ment with a grooved footing is attained 
by a Lrick pavement with the Joints filled with 
Barrett's Paving Pitch. The pitch in the joints 
makes them act like grooves. These grooves 
are too small to be the cause of any noise from 
wheels. Likewise they are too small to inter
fere \\Ith the smooth and easy traction which 
the pavement offers. 

So far as noise and traction-resistance are con
cerned. the pavement is smooth. It has, how
ever. the added advantage that the individual 
bricb surrounded by an elastic medium give a 
foothold for horses. The horses' hoofs find a 
sure grip and the load goes forward with a 
sure and steady pull. 

In the \\·hole 16,000 yards of this paving con
tract there is not a single special expansion 
joint. E7Hry joint is au cxpa 11siou ;oint. 
There wi ll be no thrust aga inst the rails or 
curbs, for eyery brick is surrounded with 
flexible pitch to take up the hot \\eather 
expansion. 

P itch gives ideal protection against water and 
frost. The cost is not markedly different from 
the less efficient cement and asphalt fillers. 

Barrett 's Paving Pitch will outlast the pave
ment. Many years from now, the pitch will 
be found still on duty in the Joints taking up 
expansion or contraction and protecting the 
foundat10n against frost and water. 

Boo!dets free 011 request. Address our nearest office 

The ~ Company 
>1ew York Chicago Philadelphia Doston St. Louis Cleveland Cinc inn ati P ittsburgh 
Detro it Birmingham Kansas City ;.finncapoli s l\'ashville Salt Lake City Seattle Peoria 
Tn r: P AT ERSO N MA NUFACTll HI Nr. Co~rPANY . Limited: Montreal Toronto \Vinnipeg 

Vancou ver SL John, N.B. Halifax, :-J.S. Sydney, ~.S. 

1 
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RE ADY- REFER ENCE INDEX 
to products manufact u red by advertisers in this issu e of Electric Railway Journal 

Sas h, Metal, C ar Windows. 
Edwards Co., The O. 'M. 
Hale & K ilburn Co. 

Sash Operators. 
Drouve Co. , The G. 

Scrapers. 
Root Spring Scr aper Co. 

Seats, Car. 
Brill Co., The J. G. 
H ale & Kilburn Co. 
J ewett Car Co. 
Peters & Co. , G. D . 
St. L ouis Car Co. 

S p r in klers, Track and Road. 
! B r ill Co. , T h e J, G. 

I 

St. Louis Car Co . 

S teps, Ca r. 
America n M a son S. T. Co 
F n iv er sal Safety Tread Co. 

Sto kers, Mechanical . 
B a bcock & W ilcox Co . 
Gree n Engrg. Co. 
M urph y Iron Wor ks. 
W estinghouse E lec. & M . Co. 

Stora g e Batte ri es, 
teries, Storage. ) 

(See Bat -

J ohns-Ma nville Co., H. ,v. 
K le in & Sons, M . 
Railway Track-work Co. 
U n ion E lectric Co. 

· T orches, Acetylene . (See Cut
tin g Apparatus, Oxy-Acety. 
le ne .)-

I 

I 

! To we rs & Transmission Struc-
tures. 

A m e r ican B ridge Co. 
A r chbold-Brady Co. 
Bates E x pande d Steel T russ 

Co. 
Westing¾ou se E lec. & M. Co. 

Seating Material. (See 
Rat t an.) 

also 
I 

St r aps Car, Sanitary. 
H old en & W hite. 
R a ilway Improv em ent Co. 

I T owe r Wagons & Aut omobiles. 
Mccar dell & Co., J. R. 
\\' hit e Co ., The. 

B rill Co ., T he J. G. 
D u Pont I<~a b rikoid 
Panta s o te Co., The . 

Shade Roll ers. 

Co. 

Edward s Co., Inc., The 0 . M. 
H a rts hor n Co., Stewar t. 

Shades, Vestibule , 
Brill Co., The J. G. 
Electri c S ervice Supplies Co. 

Signals, Car Star t ing. 
Consolidate d Car-Heating Co. 
Nation a l P n e umatic Co. 

S ignals, Highway C r ossing . 
Electric Ser v ice Suppli es Co. 
Nachod Sign al Co. 
Simme n A uto Ry, Signal Co . 
U. S . E lec tri c S igna l Co 

Signal Systems, Block, 
E lectr ic Se rvi ce Supplies Co. 
F eder a l Sign a l Co. 
Nach od Sign a l Co. 
S imme n Aut o Ry. Sign al Co. 
U n ion Switch & Signal Co. 
U . S, E le <' t ric Signal Co. 
Wes t e rn E lect r ic Co. 
Wood Co., C. N . 

Skids , Car. 
E lectric Ma t e ria l Co. 
H or n e Mfg. Co. 

Sky l ights, 
Drou ve Co. , T he G. 

Slack Adjuster s. (See 
Adjusters.) 

Sleet Wheels a nd Cutters. 

Brake 

Ande r son M. Co., A. & J. M. 
B ayon e t Trolley H a r p Co. 
Bonn ey V e h s lage T ool Co. 
Drew E led ri c & Mfg. Co. 
E lectr ic Mat erial Co. 
More-Jones Brass & M. Co. 
N utta ll 0)., R. D . 

Snow-Plows, Remo vers, Sweep-
ers, etc. 

B rill Co., The J . G. 
Columb ia M. ,v. & M. I. Co. 
Consolida t ed Ca r F e nd er Co. 

Soaps. 
Sherwin-Williams Co. 

Solder and Solde r F lux . 
West inghou se Elec. & M. Co. 

Solder ing and Braz ing A ppara• 
tus. (See We ld ing Proc . & 
App,) 

Speed Indicators. 
Johns- M a nville Co., H. W . 
W ood Co., C. N . 
W oodm a n Mfg. & Supply Co., 

R. 

Spi kes . 
American S t eel & Wire Co. 

Sp lici n g Co mpou n ds. 
Johns-Manv ille Co., H. W. 
S tandard Woven Fabric Co. 
W estinghouse Elec. & M . Co. 

Sp li c ing Sleeves . (See Clam ps 
and Connector s.) 

S p rin gs , Ca r & Truck, 
American Steel Foundr ies. 
A m erica n St e el & Wire Co. 
Bem is Car Truck Co. 
B rill Co., The J, G. 
Lon g Co., E. G. 
Standard Steel Works Co. 
Taylor E lec. Truck Co. 
U nion Spring & M fg. Co. 

Structura l Iron . (See Bridges Track, S pecia l Work, 
Also.) America n Frog & Switch Co. 

Supe r heate rs . 
B abcock & Wilcox. 
P o wer S pecialty Co. 

Clev eland Frog & Crossin g Co. 
Columbia M. W. & M. I. Co. 1 

I n d ia n a polis Switch & Frog Co. 
K ilby Frog & Switch Co. 
New York S. & Cross. Co. 

Sweepers, s now. (See Snow - ,· Ram a po Iron Works. 
Plows, S w eepers a nd Br ooms. ) 

I 

Transfers. (See T icket s .) 
Sw itch board Ma ts. 

" 'es t ern E lectric Co. Tran sfe r Iss u in g Mach ines. 
Ohmer Far e Register Co. 

Switch stan ds. 
I ndia n a p olis F r og & Switch Co. 
Kilby Frog & Switch Co. 
Ram a po Iron Work s. 

Switc hes, A ut omatic. 
U. S. Electric S ig n al Co. 
\\' es t e rn E lectr ic Co. 

Sw itc hes, Track, 
Spec ial W ork,) 

(See T rack 

Switches an d Switch boa rd s, 

I

' Anderson M . Co., A . & J. M. 
Cutt er E lectrical & Mfg. Co. 
E lectric S ervice Supplies Co. 
G en er a l E lectri c Co. 

, \\'estern E lectric Co. 
Wes tingho u se E lec. & M . Co. 

Tampers, T ie. 
In gersoll- Ra n d Co. 

Tapes & Cloth . ( See Insulating 
Cloths. P aper and T ape,) 

I Telephont and P arts. 
E lectric S ervic e Supplies Co. 
vVest ern E lectric Co. 

Testing Clips . 
Fran kel Connector Co. 

Testing , Commercial and Elec 
trical . 

E lectrical Testing Labora
t ori es, I n c. 

Hun t Co., Robert W. 

Tran sfer T ab l~s. 
A m er ican Bridge Co. 
Arch bold-Brady Co. 

Transformers. 
G e neral E lectric Co. 
Packa r d Elec tric Co. 
, veste r n E lectric Co. 
Westi nghouse E lec. & M . Co. 

T r ap Doors . 
Edw ard s Co., T h e 0. M. 

Treads, Safety, Stair Car Step , 
A m e rican Mason Safety T. Co. 
E lectric Mater ia l Co. 
U niv e r sa l i::,afe t y T r ea d Co. 

T rolley Bases. 
A n derson M. Co. , A . & J. M. 
E lectric Service Supplies Co. 
Gen e r a l E lectric Co. 
Holden & White. 
Horne Mfg. Co. 
More- J on es B r ass & M . Co. 
Nuttall C o., R . D. 
Ohio B r ass Co. 
Trolley Supply Co. 
U nion E le c t r ic Co. 

T rolley Shoes 
Hold en & Whit e, 
M ille r T r olley Shoe Co. 

Trolley Switches . 
Ra il way Mat er ia l Co. , The . 

Testing Inst r ument s . (See In - Trolleys and Trol ley Syst e m s . 
struments , E lectrical , Mea s- Ford Ch a in B lock & Mfg. Co. 

Terminals, 

uring, Testi ng .) 
' Tr_ll ~ke~\ c; ~rS t e el F ou n dries. 

Frankel Con nector Co. 

T hermostats. 
Consolida t e d Car-Heating Co. , 
Gold Car H ea ting & Lig htin g I 

Co. 
Railw a y Utility Co. 
Smith Heat er Co .. Peter . 1 

T icket Boxes. 
l\Ia cdonald Ti cke t 

Box Co. 
& Ti ck et 

Ticket Ch oppers & Dest roy ers. 

Baldwin Locomotive Works. 
B em is Car Truck Co. 
B r ill Co., The J . G. 
C in cinnati Car Co. 
Lon g Co., E. G. 
P hi la d·elphia H olding Co. 
St. Louis Car C o. 
T aylor E lec. Truck Co. 

T urb ines. S team. 
G eneral E lectric Co. 
vVestern E lectric Co. 
W esti nghouse Elec. & M . Co. 

Electric Ser vice S11nplies Co. 
Patt e n Co., P a u l B. 

, Val ves, 
E dwards Co .. T he 0. M . 

T ickets & Transf ers. 
American Railway Supply Co . I 

Ohio Brass Co. 

Varn ishes . (See P aints , etc.) 

Ties & Tie R od s, Steel. V entila tors , Build ing . 
Drou ve Co., T he G. American B ridge Co. 

Carnegie Steel Co. 
In t erna tiona l Ste el Tie Co. 

Ties, Wood. (See P ol es, T ies, 
etc,) 

I 
Ve nt ilators , Ca r. 

Brill Co., The J. G. 
Cincinn a ti Car Co. 
H olden & White. 

I 

Tools, Tra ck and Miscellaneous. , 
A merican Steel & W ire Co. 
Columbia M . W. & M. I. Co. 
E lectric Service S u pplies Co. 

Railway U tilit y Co. 
S t. Louis Car Co. 

Vest ibu les, Portable, 
Brill Co., The J, G. 

Volt Meter. ( See I nstrumenta.) 

washers. . 
Bou nd Brook Oil-less B earins 

Co. 
D iamond S tat e F ibre Co. 

Waste Boxes. 
E lectric Ma t e1·ia l Co. 

Water Softening and P u r ify in g 
Systems, 

Sca 11 e & So ns Co., Wm. B. 

' Welders , Electric Arc 
L in c oln E lec t1·ic Co . 

Welders, Portable, Electric, 
In d ia napo lis Switch & F r og Co. 

Welding Processes and Appara -
tus, 

Davis-Bournonville Co. 
E lectric Railway Improve. Co. 
Gen e r a l E lectric Co. 
Goldsc hmidt Thermi t Co . 
Lincoln E lect r ic Co. 
Oxweld Acetylene Co. 
P r est- 0 - L ite Co., Inc., The. 
U . S. Metal & Mfg. Co. 
Westing house Elec. & M. Co. 

W indow Operators . 
Drouve Co., The G. 

Wheel Grinders. 
W h eel T r uing Brake S hoe Co. 

Wh ee l Guards . (See Fenders 
and Wheel Guards.) 

Wheels, Car, Cast Iron . 
America n S t eel & Wire Co. 
Assoc ia tion o f Mfr s . of Chilled 

Car W heels. 
Bemis Car Truck Co. 
G r iffin W heel Co. 
Long Co., E. G. 

W heels, Car. (Steel and Steel 
Tired,) 

American S t eel Foundries. 
Bemis Car Tru ck Co. 
Carnegie Steel Co. 
St andard S t eel W orks Co. 

Wh eels, Trolley. 
An d erson M. Co., A. & J. M. 
Bayon et Trolley H a rp Co. 
Bound B rook Oil- less B ea ring 

Co. 
Columbia M. W. & M. I. Co. 
E lectric Mater ia l Co. 
E lectric Service Supplies Co. 
E u r eka Co. 
Gen eral E lectric Co. 
He ns ley Trolley & Mfg. Co. 
Holden & Whit e. 
Johns-Manville Co. , H. W. 
Long Co., E. G. 
Mor e-Jones Brass & M. Co. 
Nuttall Co., R. D. 
St ar B ra ss W orks. 
U n ion E lectric Co. 

! w8~~!~~1 ~ ~~~tric Co. 
Ohio Brass Co. 

I

, Win d in g Machines. (See 
Banding and W inding 
chines.) 

Coll 
Ma-

· W ir e Rope, 
A m erican S teel & W ire Co. 
Roebling's S ons Co ., John A. 

Wires and Cables. 
A lu m inum Co. of A merica. 
A m er ican E lectrical Works. 
American Steel & W ire Co. 
Bridgeport B ra ss Co. 
D & W Fuse Co. 
E lectri c M a terial Co. 
General Electric Co. 
K er it e Insula t ed Wire & Cable 

Co. 
Okonit e Co. 
Packard Electric Co. 
Page Woven W ire & F ence 

Co. 
R oebling' s Sons Co., John A. 
St a n dar d U nd ergrou n d Cable 

Co. ,v est ern E lect r ic Co . 
Westinghouse Elec. & M. Co. 

W ood Preservatives. 
Barrett Co., The. 
Internat ' l Creo. & Con. eo. 
Lindsley Bros. Co. 
Reeves Co., The. 
Sherwin-Williams Co. 
Va lentine -Clark Co. 
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THESE FAMOUS 

LO RD SPECIAL TIES 

Horne Double Acting Brakes 
Giant Geared Brakes 
Differential Staffless Brakes 
Sterling Safety Brakes 
Sterling Trolley Bases 
Sterling Sand Boxes 
Q. P. Trolley Catchers 
Lord Screenless Air Cleaners for Compressors 
Sterling Ticket Punches 
Hydrogrounds and Lightning Arresters 
Soldered Rail Bonds 
Fenders and Wheelguards 
Controller Fingers 
Friction and Rubber Tape 

HA VE BEEN ACQUIRED BY THE

HORNE MANUFACTURING COMP ANY 
50 COURT ST. 

BROOKLYN. N. Y. 

The ever-increasing favor which the products of the Lord 
Manufacturing Company have enjoyed during the last few years 
has necessitated a reorganization to assure 

STILL BETTER MANUFACTURING 

AND SALES F AGILITIES 

With this end in view, the Lord Man ufacturing Company 
has been acquired by the Horne Manufacturing Company. Mr. 
L. W. Horne will serve as general manager of the Horne Manu
fact uring Company, thereby assuring you that past business 
relations will be continued under more favora ble auspices than 
ever. 

Yo ur valued inquiries and orders will receive careful and 
prompt attention. 

- -
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ALPHABETICAL INDEX TO ADVERTISEMENTS 
NOTICE TO ADVERTISERS: 

Pri nt ing b e gins on Tuesday of each week. 
Chnn ges of COi>Y r eceived up t o 10 A. III. l\Ionday will ap

pea r in the issue of the following week , but no proofs can be sub
mitted for OK before publication. 

New A tlvertisen1ents (not changes of copy) received up 
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View Showing Intersection of Fifth Aven ue Alon g P enn Avenue 

TITANIU·M 
at Progressive Pittsburgh 

The Pittsburgh Railways Com pany purchased about 
1,000 tons of Titanium-treated rai l in 1915 and about 
3,000 tons in 1916. The rail used is Association Standard 
"B"-· d9. "d 1 / -m. an -1n. gir er. 

All recent Pittsburgh orders have specified Titanium 
treatment. 

Titanium-treated rail is the choice of the largest and 
best-managed electric railways in the U nited States. 

129 

TITANIUM ALLOY MANUFACTURING COMPANY 
Operating Under Rossi Patents Processes and Products Patented 

General Office and Works: Pittsburgh Office: Oliver Building 
Chicago Office: Peoples Gas Building Niagara Fal1s, N. Y. 

New York Office: 15 Wall Street 
AOENTS : 

Pacific Coast: ECCLES & SMITH CO., L os A ngeles, San Francisco, Portland 

Great Britain and Europe: T. ROWLANDS & CO., Sheffield, England 
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Railw ay Roller Bearings 
Now Ordered for Forty Low-Level Cars 

Third A venue Railway System 

More than a year ago the T hird Avenue Rail

way System, New York, began ordering small 

lots of Railway Roller Bearings for the journals 

of its famous low-level cars which are run on 

radial axle trucks. 

Evidently, these Railway Roller Bearings gave 

satisfaction for at this writing the railway has in 

use or on order a total of forty sets of Railway 

Roller Bearings. 

A trial of Railway Roller Bearings will con

vince you, too. 

The Railway Roller Bearing Co. 
Syracuse, N. Y. 
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WHERE there is a need for a carbody· 
too long for mounting on ;t r igid-axle 
single truck-more than 21 feet over 

the corner posts-and not long enough to make 
it necessary to carry it on pivotal trucks-less 
than 28 feet-the Radiax exactly meets the 
situation. The truck is in operation on forty
three different railway systems, of which num
ber eleven have ordered second lots and three 
have ordered them a third time. 

THE J. G. BRILL COMPANY, 
AMERICAN CAR COMPANY, 
G. C. KUHLMAN CAR COMPANY , 
WASON MFG. COMPANY, 

PHI L ADELPHIA, PA. 
ST. LOUIS, MO. 

CLEVELAND, OHIO 
SP RINGFIELD, MASS. 



Reliability Characterizes 
G·-E Locoillotive Freight Service 

This 40-ton 1200-volt direct-current loco
motive of the Aroostook Valley Railroad [is 
fitted with four G-E 205, 75 hp. motors, 
Sprague General Electric Type M multiple 
unit control and CP-29 compressors with com
bined straight and automatic air brakes 

This all-General Electric equipment has 
made more than 

100,000 Miles Without One Electrical Failure. 

General Electric Company 
General Office 

Schenectady, N. Y. 
Sales Off ices 

in all large cities 




