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~ngineers, · all over the world 
will verify these points on 
Twin Tie track installations. 

1 

2 

3 

4 

The first cost 
is low 

The construc
tion is 

renewable 

The structure 
is uniform 

New methods 
of 

installation 

Economy of concrete and grading 
make the complete track cost less 
than any other concrete design ••• 
Steel Twin Ties cost about one-dollar• 
per-track-foot in Cleveland. 

Steel Twin Tie Construction gives 
you a permanent foundation on 
which a complete and approved 
method of rail renewal has been 
worked out. 

A combination of track foundation 
and paving, uniform in its action 
under both car and vehicle traffic. 

New methods of initial installation, 
designed to insure complete bearing, 
eliminate shrinkage and make rail 
renewal easy. 

The International Steel Tie Co. 
Cleveland, Ohio 
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How Those Rocking Nuts Do Hold! 

INCREASED pull just makes the 
screws dig down into the copper 

and take hold with a tighter grip. 

Note what happens as the pull comes 
on the wire. The corner of the nut 
acts as a fulcrum, forcing the tip of the 
screw downward and_ pressing the wire 
against the bottom of the splice.r. The 
wire is held in a grip that increases 
with the tension, increasing also the 
conductivity of the splicer. 

The gripping power produced by rock
ing nuts is found only in Westinghouse 
line material. 

Westinghouse Electric & Manufacturing Company 
East Pittsburgh Pennsylvania 

Sales Offices in All Principal Citic& of 
the United States and Foreia:n Countries 

Line Material With Rocking Nuts 

UB Section Insulator 
(Single Beam) 

CL Splicer 

Keeping Your 

Overhead Down 

by 
' Keeping it UP 

DB Section Insulator 
(Double Beam) 

RB Splicer 
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Standardize 
your · brushholders 

With these 
Twin Washer Fingers 

1. The construction for practical
ly all hrushholders is the 
same. 

2. Wear of spindle has been 
eliminated by centering all 
movement in the spring. 

3. Elimination of wear and sim
plicity of parts insure a reduc
tion of maintenance and stocks 
for brushholders. 

4 . \Vestinghouse Twin Washer 
Fingers are designed to replace 
the ratchet types with little or 
no change in the brushholder. 

\V<>t1in,:hou.c El«tric &. Manufacrurin1 Companv 
£.jt Pittthurgh Pcnn,ylvanla 

Sil.-, Oftw:.-. in All Princ1p•I Citic-a o( 
,he- l'nircJ St•tn and F0Hi1n Countrie, 

1927 

stingh 
X9110J 

r 
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Peak Hour Economy 
During peak hours, effective operation of ordinary brake equipment 

on modern light weight cars is diminished with the loading of 
commuting crowds-just when adherence to schedules is of the 
utmost importance. This condition is remedied by the 

WESTINGHOUSE VARIABLE LOAD BRAKE ! 

During peak hours, schedules must be fast and consistent, especially 
through congested districts, to command passenger good vvill and 
patronage. This means that maximum speed must be main
tained longer between stops than is possible without the 

WESTINGHOUSE VARIABLE LOAD BRAKE ! 

During peak hours, every traction company counts its minutes saved 
collectively in terms of dollars. You can Save :Money At Every 
Stop and get the utmost out of your rolling stock by using the 

WESTINGHOUSE VARIABLE LOAD BRAKE ! 

Westinghouse Traction Brake Company 
General Office and Works: Wilmerding, Pa. 

WtSTIN6HOUStTRACTION BRAKtS 
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Known By Their Records 

SERVICE results not otherwise obtainable account for 
the fact that O-B Line Materials, Bonds and Car Equip

ment Specialties are the most widely used in the industry. 

The lower maintenance and longer life of these materials 
and devices are important, but O-B design looks even be
yond these factors. It contemplates utmost freedom from 
failure on the part of these small items, so that they may 
be an aid to, not a liability against, delay-free transpor
tation. Ohio Brass Company, Mansfield, Ohio. 

84ZCB 

PORCELAIN 
INSULATORS 

LINE MATERIALS 
RAIL BONDS 

CAR EQUIPMENT 
MINING 

MATERIALS 
VALVES 
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Heavy Duty Reciprocating Grinder 

AJAX 
Street 
Lighting 
Cluster 

Makes 
Night 
Work 
Light 
Work 

' AJAX Electric Arc Welder 

Saving the rail ~ 
NY maintenance program that does not 

incl.ude an ample appropriation for 
track maintenance is neglecting to take 

the first step first. Whatever may be the right 
move to improve conditions on your road, re
sults will be improved by good track. 
If the program requires new cars, it takes good 
track to produce comfortable rides. 
If aggressive selling and advertising are sched
uled, it takes good track to make the service 
saleable. 
Is new financing needed? Good track is the 
soundest investment. 
Is private car competition keen? Compete with 
comfortable rides on good track. 

Is the paving burden heavy? Good rail main
tenance saves the whole track structure. · 
No matter what call there may be for available 
funds, the outstanding importance of track main
tenance must be kept ever in mind. 
Trim expenditure if you n1ust, but don't neglect 
the rails. · 
Take the first step first-set aside enough to 
keep the rail in prime condition always. 

AJAX 
Contact 
Pole 
and 
Hook-

Need not 
be remoYed 
to let the 
cars pass 
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saves the railway 

T RACK maintenance starts with rail main
tenance. If the rails are kept always in 
good condition, the track structure is 

saved. Every corrugated ·rail, every cupped 
joint, every battered frog, switch and crossing 
pounds the life out of your track foundation and 
boosts equipment maintenance costs. 

Every' dollar skimped in track maintenance is 
paid out with usurious interest in other depart
ments. Kee.ping everlastingly at it is the key
note of track maintenance economy. 

Grinding and arc welding, little and often, make 
good track easy to own. 

By specializing on rail maintenance equipment 
for years, we have developed a machine for 
every need. 

\Vhether you need a reciprocating grinder for 
removing corrugations or a rotary grinder for 
removing surplus weld metal or an electric arc 
welder, here is proven equipment. 

Hundreds of roads, here and abroad, are success
fully using the equipment shown on these pages. 

Insist on sufficient track maintenance funds to 
acquire the machines you need. And then keep 
them everlastingly busy. 

3132-48 East Thompson Street, Philadelphia 
AGENTS: 

Cheater F. Gallor, 30 Church St., New York 
Chae. N. Wood Co., Boston 
Electrical Engineering & ll!fg. Co., Pittsburgh 
II. F. lllcDermott, 208 S. La Salle St., Chicago 
I'. W. Wood RailwaJ· Supply Co., New Orleans. La. 
Equipment & Engineer111g Co , London 
Jo'razar & Co., Japan 

"Vulcan" Rall Grinder 

11 lmproved Atla•" Rail Grinder 

"Herculea" Swing Frame Rail Grinder 

9 

O.S.T. 1663 
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WHAT MAKES A CAR MODERN 

·i 

MODERN brakes contribute to safety but they are only part of 
the ultimate safety requirements. Modern motors contribute 

to running speed but fail to reduce standing time. Cushioned seats 
contribute to comfort but· cannot relieve uncomfortable congestion 
at the entrances and exists. To be modern, therefore, a car must be . . 
equipped to meet all possible requirements in-

SAFETY 
SPEED 

COMFORT 

• 
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for· 
·Safety 

for 
Speed 

for 
Com.fort 
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it is fully as important to protect your board
ing and alighting passengers as it is to guard 
against collision. The completely modern 
car · is, therefore, equipped with National 
Pneumatic Door and Step Control in addition 
to efficient braking systems. 

a reduction in standing time is fully as im
portant as an increase in the running speed. 
The completely modern car is, therefore, 
equipped with National Pneumatic Door and 
Step Equipment in addition to a modern set 
of motors. 

it is fully as important" to relieve congestion 
in the aisles and on the platforms as it is to 
furnish comfortable seats. It is equally im
portant to prevent noisy, irritating or dis
courteous operation of the doors. In addition 
to all other comfort features, therefore, the 
completely modern car is equipped with 
National Pneumatic Door and Step Controll
ing Systems. 

National Pneum.atic Com.pany 

CHICAGO 

S18 McCormick Bui lding 

Executive Office: 
50 Church Street, Ne\v York 

General Works: 

Rahway, N. J. 
MANUFACTURED IN 

TORONTO, CANADA, BY 

Railway & Power Engineering _Corp., Ltd. 

PHILADELPHIA 

1010 Colonial Trust Building 

11 
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Secretary to the 
Secretp.ry's Secretary 

March 19, 1927 

Q EMEMBER the old story of the business so highly organ-
1"'- ized that everybody had a secretary? Every secretary had 
a secretary and every secretary's secretary had a secretary. 

Ridiculous I Of course. One could do all the work. But what 
more foolish than cluttering up the streets with three or four 
useless poles when one will do the job? 

Clean up your streets-overhead, with Elreco Tubular Steel Poles! 

Handsome in themselves, they permit lighting wires to be strung 
unobtrusively at the top. \ Vith any type of N ovalux Lighting 
Unit mounted, Elreco poles present a clean, trim appearance. 
A contribution to any thoroughfai:e. Nor is this all-

Elreco poles are stronger, lighter in weight, more adaptable 
more economiral to install and maintain. Three or four com
panies using one pole, instead of each huying its own, naturally 
reduces the cost. 

If · you would add to your prestige and profit, and it's poles you 
want, we can help you. Ask us. 

The Electric Railway Equipment Co. 
Cincinnati, Ohio 

New York ~ity: 30 Church Street 
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A Safe Foundation 

from a · 
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.:-wear" Ste'el Wheels. 
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AMERICAN S'l'EEL FOUNDRIES 
NEWYORK .CHICAGO ST.WUIS 
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,,.~our mOhrmen tan 
tJave over 11 o/o 1,, 

ff 11our power l · 

A RE your motormen continually trained and stimulated 
toward correct car operation? The ECONOMY Meter is a 
welcome tool which assists each man to improve by giving him 
a measure of his operating efficiency. 

It also shows each motorman just how much energy his car uses . 
Saving energy saves money-and few men are willfully wasteful. 

Because the ECONOMY Meter measures what he is trying to 
save, the motorman can satisfy himself as to the most economical 
methods of operation. His interest is held and he does save. 

ECONOMY MEIERS 
To your Mechanical Department the Car Inspection Dial auto
matically announces the inspections due directly in accordance 
with the actual work thatthe equipment has done. No clerical 
work is necessary. 
Whether you generate or purchase power, the savings effected 
through the use of ECONOMY Meters are real savings for the 
Transportation, Electrical and Mechanical departments. 
Install ECONOMY Meters now. You can have two years to 
pay. :Meanwhile the meters will earn over twice their cost. 
May we tell you more? 

ECONOMY ELECTRIC DEVICES COMPANY 
37 W. Van Buren St., Chicago 

Sangamo Economy Meters Woods Fare Boxes 
Peter Smith Heaters Bemis Boyerized Tn1ck Specialties 

Haskelite and Plymetl 
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A policy of honest and dependable service has always been one 
of the strongest links betlveen Ingersoll-Rand Company and its 
customers. By careful attention to the needs of .each customer 
and genuine interest in his problems the Company has established 
a feeling of confidence and good will. 

This combination of high-class equipment and reliable service 
means fewer shut-downs-additional profits-lasting satisfaction. 

· March 19, 1927 

• 

INGERSOLL-RAND COMPANY, 11 Broadway, New York City 

ATLANTA 
DALLAS 

LOS ANGELES 

For Canada refer Canadian Ingersoll-Rand Co., Limited, 260 St. James St., Montreal 

BIRMINGHAM BOSTON BUFFALO BUTTE CHICAGO 
DETROIT DENVER DULUTH , EL PASO HOUGHTON JOPLIN 

NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH 
SAN FRANCISCO SALT LAKE CITY SCRANTON SEATTLE ST, LOUIS 

CLEVELAND
KNOXVILLE 

POTTSVILLE. 
W ASHINGTON 
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Reducing -~ =--; -~- ,,- . 
~ ·.: -Track Work -,;== 

. ~;,;:•-~----- -- '· 

Costs 
Figure on a basis of I-R cost: reducing machines when making your 
plans for 1927 track work. There are six different sizes of Ingersoll
Rand Portable Compressors, and a complete range of air tools for 
electric railway service. Experienced engineers at 1-R service sta
tions will help you malce your choice and will teach your men the 
latest time-saving methods of operation. 

Cost data recc;ived from railway properties all over the country show 
that where ten men were necessary in the past, two 1;nen with 1-R 
Pneumatic Tools can now do the same job in considerably less time
and can do it a great deal better. Ask for complete information. 

A new edition of "JOO and I Ways to Save Money \Vith Portable 
Compressors" is now available. Write for a free copy. This 140-page 
book will show you many ways in which 1-R Pneumatic Machinc;s 
will save time and money in your track work. 

-----

1-R Labor Aiding Track 
Tools and Machines in
clude: 
Portable Compressors 

Gasoline or Electric 
Six Sizes 

Paving Breakers 
Tie Tampers 
Rail Drills 
Grinders 
Riveters 
Spike Drivers 
Pneumatic Saws 
Rock Drills 

INGERSOLL-RAND COMPANY, 11 Broadway, New York City 
ORicu in principal citiu the world ooer 

For Canada Refer Canadian Ingersoll-Rand Co., Limited, 
260 St. Jamea Street, Montreal, Quebec. 

'llci 
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Leece-Neville Rounds Out 
White Excellence· 

The White Motor Co. was the first 
maker of motor coaches to adopt Leece
N eville Patented Voltage Regulation as 
standard equipment. 

Their desire to give customers only the 
best, and to build a motor coach which 
will give the buyer. the greatest possible 
number of profitable revenue miles, led 
them to an early recog-

tor coaches is history-history written in 
countless stories of battery mileages mul
tiplied. 

Leece-N eville Patented Voltage Regu
lation makes overcharge impossible, in
sures correct charging rate, and keeps 
lights steady. 

You will find it standard on any good 
Motor Coach. 

nition of the almost in
dispensability of this 
equipment. 

The Leece-Neville Co. 
There is a constantly 

increasing demand for 
Leece-N eville e I e c
trical equipment from 
motor coach operators. 

What it has accom
plished on White mo-

5353 Hamilton Ave., 

Cleveland, Ohio 
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S THE chain is no stronger than its weakest link, so 
also the railway track is no better than its poorest 
joint. Its life is limited by the life of the joints. 

There are many methods used for repairing joints. Most 
of them are at best but temporary expedients to extend the 
life of the track a few years longer. 

In many cases the method is to open up the track around the 
joint, take off the plates, turn them upside down, then weld 
them on again. But these plates were never designed for 
this. Furthermore there is ahvays a. gap left between rail 
ends and the receiving rail cannot be raised without ex- . 
pensive blacksmithing of the bars. 

No matter how you do the job, the cdst of opening up the 
t rack will be the same. \Vhen you have gone to this expense, 
why not do the right thing, the permanent thing, the most 
economical thing in the long run, namely-Thermit weld 
those old joints. 



EMEMBER-proper repair of old joints will post
pone rebuilding miles of track for many years. 

\Vherevcr the rail itself has substantial life left in it, 
the joints can be eliminated and the track made good for 
yea rs to come. 

Isn't it worth a little more per mile to put existing track 
in A-1 ~ondition for the smooth and quiet operation of cars? 
This is just as important as building new track. 

Thermit welding does away with plates and bolts. It ends 
the need for rail bonds. In short, it makes a smooth, solid, 
unbroken connection where rail ends come together-a con
tinuous piece of rail for miles and miles. It does not work 
loose. There's no more unsightly paving trouble around 
the spots where Thermit welds have taken the place of 
joints. There's no gap or break for wheels to jump, and 
therefore no further cupping or pounding to worry over. 



These roads have done it] 
Above we show a typical result of 
Thermit Welding an old joint. It hap
pens to be in Fort Wayne, Ind., where 
hundreds of cupped joints like that 
shown on the first page have been elimi
nated by Therrnit \,Velding. 

At Park Row, New York City, the 
joints were Thermit vVelded where the 
condition of the track under the 
heaviest kind of traffic had become ap
parently hopeless. Yet after Thermit-

welding they got eight more years of 
satisfactory service. 

In Pittsburgh, :Milwaukee, San An
tonio and many other cities the life of 
old track has been extended many years 
heyond what anyone dared hope for, by 
eliminating the joints with Therrnit 
welds. 

Ask to have our engineers inspect your 
track. Their report and estimate will 
interest you. 
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pef Motor Bearing 
A motor will stand what its be~rings will 
stand-and no more. It will last as long as its 
bearing-and no longer. Motor maintenance 
is a matter of bearing ability. 

The simple, rugged "Hoffmann"- with its big, 
solid, cylindrical rollers, its heavy races of hardened 
heat-treated alloy steel, its straight-line contacts, 
and its unmatched precision-affords, in a traction 
motor, that big reserve of strength and endurance 
which keeps motor maintenance down, even under 
the heaviest loads and hardest service. 

With dust-and-moisture-proof mounting, and mag
azine lubrication, it is practically trouble-proof and 
neglect-proof. The "Hoffmann" minimize$ motor 
maintenance. . 

NV ll•RV 
S G t:v.RPO 

St amf'ord - Connecticul 

f'RECISJl?N BJILL,Rl?LLER JINDTHRU ST BEJIRINGS 
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Our engineers will be 
glad to meet yours, and 
explain ''Hoffmann" 
qualities in detail. Write 
for Catalog 904. · 

'llVFPMANll'~ 
PRECISIO ROLLER BE RI GS 

' 
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''I th"ink Cincin11 
l 
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• nti cars are ine'' 

.. 

' ' They stand up just as well as heavier cars. We operate 100% one-man 
service in the City of Dayton and we know that we cari handle just 
as many people with Cincinnati one-man cars .. • . as with any car 
operated by t wo men. Our accident record is improving every year. 

T. E. H owell, Genera/ Manager, '' 
The City(Railway Company, Dayton, 0 . 

Enthusiastic approval has been 
voiced both by the operators and 
the riding public, wherever Cincin
nati Lightweight NEW Cars have 
been placed in service. 

The expressions quoted above are 
especially significant because they 
indicate two things. 

First that BALANCED DESIGN 
does produce cars which are ac
curately fitted to the particular needs 
of the community they will serve. 

Second that modem lightweight roll

ing stock, when built the way Cin

cinnati builds it, can easily: handle 
the same or a greater volume of 
traffic, thus preserving to the Juli 
savings which it effects through 
lower power costs and one-man oper
ation. 

We will gladly discuss the details of 
this important subject with any 

interested electric railway executive. 

CINCINNATI CAR COMPANY 
CINCINNATI, OHIO 

CIN 

~ step ahead of the modem trend 
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Ameriean 
BROWN 

DOVER 
••<)•-----------------------------------------------

Alerourr-Are Po'IDt:r Ru
tifler1 (1teel mclo1ed) 

Electric Locomotioe1-for 
orav ,v,tnn ot eurrmt. 
h ID 1& or lo ID tendon,. 

Complete eqwii,ment for 
raUIOnV electrifleaUon 

Rotarr Conr,erter, 
Motor Generator, 
Complete equipment for 

outdoor and (ndoor 1ub-
1tation1 

_Principal Products 
Dl.,-A,.l-Rlr.ctrUl Lncomo

tiou 

A,.tomatic Reowlalor, 

Sham Turbo-Generator, 
for normal or l&ioh 
preHMre, and ,upm-• 
heat, 

an HtDltch.. ond c1r.,.11 
Bruker, 

Tron1former1 

Turbo-Compre.,or, and 
Blo'IDerl 

Ship• 
Die•el Drtom 
Turbin" Drtom 
Electrkol DritJ"n 

Dredoe, and llorbor 
Eqvtpment 

(1) 

(2) 

(3) 

(4) 

•S) 
(6) 
(7) 

(8) 

CHIEF ADVANTAGES 
Efficicn~y hie;h over the whole workine: 
ran2c. 
Simple operation and minimum at• 
tcntion. 
No aynchronizinit. 
Very high momentary overload ca• 
pacity and inoensibility to abort 
circuits. 
Neglie;ible maintenance. 
Low wei11ht. No apecial foundations. 
Noiseless and vibrationleas opertltion, 
conacquently rectifier 1ubstation1 can 
be erected in densely populated lo
calities. 
New substation• need only be of light 
construction. In many caaes old houaes 
can be converted, while the plant can 
orteo te erected in plac<"s that could not 
be considered for rotatin11 machinery. 
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ereury-Are Power Reetiliers 

l UT 

Negligible Maintena nce 

Unlike rotary converters, there are none of 
the maintenance problems found in rotating 
machinery, except for the small vacuum 
pump which runs only intermittently. 

The arc operates in a vacuum. There is no deterioration 
of the anodes or other internal mechanism. Absence of 
moving parts obviates frictional wear and tear. 

Examination of the interior of American Brown Boveri 
Mercury -Arc Power Rectifiers, after many years .of 
service, shows no depreciation. 

Bulletin No. 30 I , describing A -B-B M ercury-Arc 
Power Rectifiers is ready. W e will be glad to 
send you a copy. 

American Brown Boveri Electric Corporation 
165 Broadway, New York, N. Y. Camden, New Jersey 

922 W itherspoon Bldg., Philadelphia. 842 Summer St., Boston 230 South Oark St., Chicago 

AMERICAN 
BROWN BOVERI 

27 
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HASKE LITE and 
help make 

• 

Facts and figures compiled by Charles Gordon, Editor 
of the "Electric Railway Journal" demonstrate con
clusively the increase in revenue and the decrease in 
operating costs actually experienced by electric railway 
companies as a result of adopting modern light weight 
cars. 

Increases in revenue running up to 30% and more are 
found on individual properties and there is ample 
evidence of the ability of modernized rail equipment 
to meet the competition . of buses and private auto
mobiles . 

An average saving of 22.S% in operating costs was made 
on 20 roads with approximately SO% of their equipment 
modernized. A saving of 40.2% was made on S roads 
with 100% modern equipment. 

Car modernization produced a saving in every one of 
·the five main subdivisions of operating costs. And in 
every one of these subdivisions the saving is greater 
for the roads with 100% new equipment than for those 
averaging SO% modern cars. 

These figures are so convincing that every electric 
railway operator can well afford to give them careful 
study. 

The most conservative estimate of the 
savings resulting from lightening the 
car bodies is the accepted figure of 6 
cents annually per pound of weight. 
The total saving on the HASKELITE
PL YMETL car is 935 pounds. 

935 lbs. at $0.06 
tota1s $56.10 

annually 

Are You Saving
or Losing-this much? 
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modern cars Pay 
HA~KELITE and PL YMETL, when used in the car 
body, help make modern equipment pay both because 
they attract riders and because they offer minimum 
weight combined with maximum strength, rigidity 
and resistance to impact. 

The noteworthy features of attractiveness in a 
HASKELITE-PL YMETL car are (1) the beautiful 
exterior made possible by the smooth-as-glass surface 
of the PL YMETL side panels, (2) the low step height 
resulting from the thin HASKELITE floor, (3) the de
luxe interior effect obtainable with HASKELITE 
natural wood linings and headlinings and ( 4) the ample 
head room made possible by HASKELITE roofs. 

The saving in weight may run as high as 20 lbs. per unit of seating 
capacity. That's a big advantage in reducing power consumption 
wear and tear on the track, and wear on the car itself. HASKEL
ITE roofs and PLYMETL side panels withstand tremendous 
blows without failure and in case of emergencies, repairs are 
made simply and quickly. ' 

The best evidence that an investment in HASKELITE and 
PL YMETL is a profitable one is the fact that leading builders 
and operators throughout the country are specifying these 
structural plywood products in increasing quantity every year. 

Let us send you a list of users and a blue print booklet showing 
the many applications to car and bus construction. 

One of the Grand 
Rapids cars util
izing HASKEL
/TE roof& and 
interior linin/1& 
and PLYMETL 
side panels. 

ELYMETL 

HASKELITE MANUFACTURING CORPORATION 
133 West Washington Street, Chicago 

RAILWAY REPRESENTATIVES: 
Economy Electric Devices Co., 3 7 W. Van Buren St.,Chica&<> 
Grayson Bros., 600 La Salle Bld11., St. Louis, Mo. 

Ocot11c E. Watts, 1523 Candler Bld11., Atlanta. Ga. 
R ailway & Power En11inccrin11 Corp., Toronto, Ont., Can. 
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it al is interested 
1n el ur~~ 

Two MAIN FACTORS-management and the balance 
sheet-in the electric railway industry as in any 
other-determine the extent to which financial sup
port can be expected. And progressive manage
ments realize that modern equipment helps to win 
the confidence of th~ investing public. 

Modernization programs-. Replacements with new 
light-weight modern cars of heavy, obsolete equip
ment, are resulting in increased revenue which at
tract the attention of the financial world. 

Wall Street measures success in terms of increased 
revenue and decreased operating expenses. Grand 
Rapids, with its 27 new, modern, Quality St. Louis 
cars has during its first six months since moderniza
tion gained 2.51 % in revenue and reduced expenses 
$45,170. Wall Street is quick to say, "Comfortable 
trolleys prove successful." 

Capital is interes.ted in such figures! 

And Grand Rapids is but an index finger pointing to 
the financial support you, too, may expect when you 
follow through on a program of progressive mod
ernization. 

built by 
. . 

St.Lo'l1s C.arC.o . 
... 

81 
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Atlanta is Modernized with Salety Cars 

THE Georgia Power Company, operating within 
the city of Atlanta and environs, has, by its de

liberate steps in Safety Car installation, taken its 
place among the leading traction properties of the 
country. 

Over one hundred Safety Cars are now serving 
Atlanta and future prospects of an even more inten
sive service are brightened by the fact that a process 
of modernizing old equipment with Safety Car 
Devices is steadily being effected. 

The better service, through Safety Car installation in 
Atlanta, has stimulated public satisfaction, which 
means increased patronage, and in the end a sub
stantial economic gain. 

We make the equipment which makes the Safety Car. 

SAJETYCARDEVICES Co. 
OF ST. Louis. Mo. . 

Postal and 'wlee'1"aphic .Address: 

WILMERDING,PA. 
CHICAGO SAN FRANCISCO NEW YORK WASHINGTON PITTSBUROH 
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Cheaper to Buy New 
I , 

than Rebuild Old 

Figures are available to show that the com
pletely modern car costs only 77.5% as 

much to operate as the older, heavy 
type of equipment. 

Rolling Stock pays for 
itself. Figures which cannot be ignored, have been obtained 
which prove it. More inviting in appearance, more comfort
able to ride in, making faster trips and shorter stops; the 
modern car creates increased patronage and reduces the 
competition of the private automobile. 

Lighter and faster, it operates at low cost, and entails re
duced maintenance expense. 

Revenues are thus increased by larger receipts and by less
ened expense. The combination has been shown on proper
ties using new cars built by this company, to be effective in 
wiping out the cost of the new equipment in a very few years. 

Cummings Car and Coach Co. 
Light Weight City and 
Interurban Cars 
Single and Double Trucks 

and-

Successors to McGuire-Cummings Mfg. Co. 

111 W. Monroe Street 

Chicago, Illinois 

33 

the Cummings Gas -Electric Motor Coach 
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ROLLER-SMITH Bond Testers for ANY 
rail-head,-EVERY rail-:head 

Bar in place on 
••T" Rail ahowing 

Saw Blade Contact 

Bar in place an 
"Girder" Rail ahowlna

Saw Blade Contact 

(Oourtes11 Indianapolis Switch cf Frog Co.) 

Practical and efficient bar contacts .. 
Equipped with saw-tooth contacts which "bite" into 
any rail-head, the ROLLER-SMITH Bond Tester makes 
short and easy work of this important maintenance 
problem. The two types of contacts supplied are 
illustrated herewith. 

ROLLER-SMITH Bond Testers are small, compact, 
light, and simple to operate and direct reading in units 
of feet of rail. One man can handle this equipment with 
ease . . 
Send Jor BulleUn G-200 

"Orer thirty years' experience is back of ROLLER-SMITH" 

Main Office: 

2140 Woolworth Bldg. NEW YORK 
Offices in principal cities in U. S. A. and Canada. 

Works: 
Bethlehem, Penna. 

R~pr~•~ntative• in Au•tralia, Cuba and Japan .. 

·····················•··········•··············································•·····················································•································· ROLLER-SMITH COMPANY, 2140 BROADWAY, NEW YORK CITY 
GENTLEMEN: 

Please send me ROLLER-SMITH Bulletin G-200. 

Name ................ .. ..... ... .............. ....... . 

Position .................................... . ... .• .... 

Address .••.....•....................................• 

Company ...................................... .. ... . . . City . ... ... . .... . ........ ... ... .. . State .•. . ....... . . . • 
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FACTS! 
!lrl~ll"' Spherical Bearing 

onJ 
Railway Journals 

1 The !l!'JCS[F!' Spherical Beating was 
• the firstsucccssful anti-friction bear

ing to be used in the journals of a 
standard American railroad pssscnger 
coach. That was in 1921. 

2 A number of sisndard American 
• railway cars, equipped with !l!lCSI:l"' 

Spherical Bearings, bavc covered mort 
than Ont-half million milt1 without bear
ing adjustment and with the bearings 
show)ng no appreciable signs of wear. 

3 !l!'JCSI:l"' Spherical Bearings arc in 
• use today on more than seven thou 

sand Standard rsilway passenger csrs, 
cafc can, diners and auxiliary railway 

equipment throughout the world. 

• • • 
The performance of this bear
ing in heavy railway work 
over a Jong period of yean is 
the thing which is responsi-
ble for the present interest 
in anti-friction bear• 
ings on r&ilway journals. 

. ~.. . . .. •:,-,-. 

March 19, 1927 

" 
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TE Jobs of lndust1·y 
E L 

H ERE is an anti-friction bearing that was 
MADE to do the big jobs of industry 

-the heavy jobs-the brute jobs. 

On the great bulking monsters that 
grind the pulpwood that gives us our daily 
newspapers. 

On the giant crushing rollers in flour 
mills. On rock crushers, coal crushers
on ALL Jobs that demand rugged, unfail
ing performance under the severest service 
conditions that a bearing can be called 
upon to meet-

These are the jobs on which chis !BIi:$[!!!' 

Spherical Bearing has been functioning for 
years-the jobs on which its stamina, its 
ability to take punishment have been 
proved! 

The R!JC:S!P" Spherical Bearing is not a 
new bearing. !BICSIJ!' would not endorse it 
if it was. It is time-tested. It has been 

· used for years in the journals of standard 
American railway passenger coaches. The 
railway journal application of ami-friction 
bearings considered, at one time, the 
supreme test of bearing stamina is far from 
representing the maximum of punishment 
that this bearing wiU take. 

G 
But, lately, industry has discovered in 

this bearing qualities that no ocher anti
friction bearing possesses. 

It is the only heavy-duty roller bearing 
that approaches the anti-friction qualities 
of che ball bearing. 

It is practically the only roller bearing 
ever produced for combined radial and 
thrust load that is made as well as a ball 
bearing is made, from the standpoint of 
materials, workmanship and finish. 

And, so, R!JC:S!P" offers this bearing to in, 
dustry for any job that is worthy of its 
steel-for the big job-the brute job. For, 
this bearing, alone, has proved that it could 
stand up not in the laboratory, not on paper, 
but through years of actual gruelling service 
under conditions that caused all other bear
ings to fall down. 

Your bearing problem may require the 
8flCS!P" Spherical Bearing-orit may,demand 
a bearing of an entirely different type. 
Whatever your problem is, put it up to 
!BIC:S!P" with the assurance that you will re
ceive unbiased bearing counsel. For !!!lCS!JP 
makes an anti-friction bearing for every 
need known to industry. 

More than 100 factory offices throughout the world 

5 K. F INDUSTRIES, INC. .,,. NEW YORK CITY 

'*PlJRPOSE 2 
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Clark Street, Chicago, Between Randolph and 
Washington, 1887. 

Compare This Scene 
With That of T od~y! 

The calm, leisurely days of a few decades ago! ... No 
unbroken procession of automobiles, no thundering 
motor trucks, no hurrying dashing crowds. 

Contrast this scene with that of today: Peak periods, 
rush hours, stringent schedules: «JUick starting, sudden 
stopping, fre«Juent recurrence of emergencies. 

Y cs, traffic conditions have changed • • • and the Gary 
Wrought Steel Wheel has kept pace with the change. 

Our wheel engineers arc at your command. 

1Jlliunin .S,trrl Ointupauy . 
Citnrral <Dffitra: 

208 &nutlJ Jju &nllr &trrtt 
QJ:4irngn, 3llltttni.s 

March 19, 1927 



· tainir1:g 
da1·d 

this must be the constant concern 
of the successful merchant 
_especially .when his "stock-in
trade" is transportation! 

.. , 



odernization has . set 
it rema( ns for progressive 

General Electric has 
materially aided many 
properties to establish 
modern maintenance 
practice · and so to pro
mote public good will. 
The resources of the 
entire G-E organization 
are available to assist 
operators in setting up a 
consistently profitable 

standard of service. 

WHEN the industry took its cue- from the 
trend of the times and indorsed the idea of 

modernization, a new standard was established. 

With its acceptance, operators have come to 
realize their concurrent responsibility for main
tenance. Half the value of new cars, as revenue 
producers, lies in their very newness; the other 
half, in their economy of operation. Both of these 
must depreciate rapidly if maintenance is not as 
modern as the equipment itself. 

The subject is of grave importance to I every 
executive and operating man in the industry. 
It concerns very closely the future success of 
the work which has been so well begun. 

GE NERAL 



:he pace 
naintenance to keep ' step• 

Here are examples of G-E railway devices 
and supply parts which are helping progres
sive maintenance men to keep costs down 
and cars running. 

The new G-E Hinged-type Controller 
Finger is substantial and strong. It will not 
bend or buckle, a characteristic which can
not be over-emphasized. Its design permits 
alignment of the tip with the segment so as 
to assure full width contact. 

"G-E Line Breaker Equipment with 
improved LB Controller Handle materially 
reduces controller maintenance and expe
dites operation." This report comes from 
the New Orleans Public Service, Inc. 

G-E Renewable Carbonway Brush 
Holders reduce maintenance costs 80% by 

making it unnecessary to replace the most 
costly part of the holder. 

The General Electric D-C Aluminum 
Lightning Arrester has an established 
reputation for providing absolute protec
tion. The new improved G-E arrester has 
three cells instead of two, yet it occupies no 
more space. 

G-E Armature Coils have the slot por
tions moulded to exact dimensions. The 
size of the insulation assures a perfect fit, 
and so eliminates rubbing and wear. 

G-E Automatic Sectionalizing Switches 
are used on scores of properties as a means 
of saving feeder copper and improving 
feeder distribution. 

ELECTRIC 



Repair 
Replace 
Rehabilitate-
always with "original quality" 
parts and equipment ! 

This is the logic of common sense, backed by long practical 
experience. Standard G-E products have formed the very basis of 
success in modernization. G-E Motors, Control and Car Equipment 
figure in practically all new car specifications. G-E Shop Tools, G-E 
Track and Line Materials, G-E Power Plant Equipment and Supplies 
- these are the standard wherever electric railways are operated. 

When such vital parts of the system need repair, replacement, or 
rehabilitation, the logical way is to specify G-E, thus assuring 
"original quality," original efficiency, and economy. 

330 
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Maintenance from the 
Car Rider's Viev.rpoint 

W
HAT concern of the car rider is the maintenance 
practice of his street car line? What does 
he care about the workings of the motors, the 

trolley, the track? Why worry whether the car that 
carries him is a light-weight type or a heavy one? 
Certainly if the rider pays any particular attention to 
these things he is different from the average man. But 
when he decides whether to ride the street cars or to 
buy a new flivver, he considers, even without realizing 
it, that perhaps the cars are habitually dirty; that there 
have been frequent delays because of road failures; that 
the flat wheels have left him tired at the end of a half
hour ride; that the lights flicker so that he cannot read 
the evening paper. Perhaps his wife tore a new dress 
because a nail protruded from the car seat, or a spot of 
oil from a door engine dropped on his new fedora as he 
left the car on the way to. the theater. These are the 
possibilities to indicate how the car rider is affected 
by' the maintenance of the system. 

Let the maintenance man put himself in the position 
of the man who is to be attracted or repelled. Let him 
determine if he would ride the cars if he had to pay 
fare. Then have him go back to his job and try to put 
his part of the system in such good condition that the 
average citizen will be pleased to become a regular 
rider. That is maintenance from the car rider's view
point. 

Well-maintained rolling stock reflects the 
company's own estimate of itself. 

Smooth, Quiet Operation 
Results from Good Workmanship 

EVERY ONE realizes that quiet running cars. are 
needed and that a high standard of maintenance is 

necessary to do away with excessive noise. Campaigns 
for noise reduction are producing good results, and the 
various maintenance departments show an alertness and 
eagerness along this line never before manifested. 

Better maintenance will permit smoother operation 
and make it easier to maintain schedules. An open
circuited resistor or a governor out of adjustment may 
cause jerky acceleration and annoying stops. The pas
senger usually blames the operator for this, but the 
real reason is poor maintenance. 

The men responsible for the condition of electric rail
way equipment are really the foundation that must sup
port any campaign for improved equipmen·t. Success 
in attracting riders and keeping them satisfied depends 
on the efficiency of the maintenance departments. All 
other sales . effort and publicity to produce increased 

patronage will fail if cars are dirty and ill-kept, if the 
track is .rough and out of alignment, or if trolley wire 
breaks and wheels off the wire cause annoying inter
ruptions to service. 

Avoid the folly of the broken trolley-inspect 
the overhead before it gets under /opt. 

Care Is Important 
for the Electrical System 

N O PART of an electric railway is more vital than 
the electrical system. Practically 100 per cent 

service is an absolute essential. Other parts may fail, 
causing local delays or inconvenience, but breakdown 
of the electrical system may easily affect a large terri
tory, so that extraordinary efforts should be and are 
constantly made to prevent failure. 

The generation of power is no longer a matter of 
direct concern to many railways. Its purchase, fre
quently from large interconnected systems of such 
diverse territory that failure of the primary source of 
power is infrequent, is supplanting generation for rail
way purposes alone. Increased reliability in the substa
tion has been secured by improvements in conversion 
equipment, particularly for use on 60-cycle systems, 
while the tendency toward simplification and increased 
efficiency by use of the mercury arc rectifier is receiv
ing careful consideration. 

Development of automatic protective apparatus for 
use in the substation and on the line has not only re
duced the time required for the isolation of overloaded 
or defective sections and decreased th~ probability of 
interruption of other than the affected circuit, but has 
provided for the automatic restoration of service at the 
instant that conditions become normal. Remote super- • 
visory control has made it possible for the load dis
patcher at a central point to keep in continuous touch 
with the entire system and to perform necessary 
switching operations in distant unattended stations with 
greater facility and certainty than was formerly possible 
with operators at each place. 

The transmission, distribution and trolley contact 
lines have also received consideration. Insulating mate
rials are constantly being improved, and the results · 
of intensive research are being applied to the insula
tion of cables for high voltages. The trolley wire mate
rial, its manufacture and use are all being carefully 
studied in the desire to secure a more perfect electrical 
system. 

Unfortunately not all electric railways have modern 
equipment throughout, though the electrical system may 
include some or all of the features previously mentioned. 
In all cases, however, there are two requisites for 
satisfactory service, namely, thorough inspection and 
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judicious maintenance. Good construction alone is not 
enough. There must be periodic and thorough inspec
tion to eliminate possible sources of delay before a 
breakdown actually occurs. In many instances inspec
tion must be supplemented by tests, to determine condi
tions accurately. The frequency with which inspection 
and tests are necessary varies for different parts of 
the system. Some require daily attention, others need 
it less frequently; but regularity is essential. 

Incoming material should be closely watched so that 
it11 acceptability and quality are known before installa
tion. The scrap pile cannot be overlooked for ideas, 
as an inspection of worn-out parts often points the way 
to improvements. 

The importance of thorough inspection combined with 
judicious maintenance cannot be overestimated. Worn 
materials must be replaced before failure, but economy 
dictates the necessity of getting all possible wear before 
replacement. To secure a proper balance between these 
two conflicting requirements makes necessary the use 
of good judgment all along the line, by the superintend-

. ent, by the inspector and by the foreman and workmen 
directly responsible for the maintenance of the system. 

The repair job that is "cheap" is not the 
least expensive in the long run. 

Preventive Maintenance Is Better 
than Repairs After Failure 

MAINTENANCE of the highest type includes cars 
well painted, which are kept immaculately clean, 

with no loose parts to cause disagreeable noises, and 
lubricated so that smooth running results. For a short 
period such maintenance will cost more per car-mile 
than slipshod work, but in the long run, considering 
both maintenance and depreciation of the equipment, it 
will be the cheaper. From the revenue viewpoint the 
better maintained car certainly will attract more riders 
and the increased earning power will more than pay 
for the high standard of maintenance. 

Most car maintenance work can be classified under 
five general headings. These are (1) work needed to 
keep the car clean, attractive and noiseless; (2) inspec
tion and adjustment; (3) repairs and replacements of 
worn parts to anticipate and .forestall failure; ( 4) re
pair of failures; (5) repairs to equipment damaged in 
operation. 

The far-reaching influence of the first class of main
tenance, that necessary to keep the equipment attrac
tive, is often overlooked. Many master mechanics know 
that when it appears advisable to reduce maintenance 
expense, this class of work is the first one in the budget 
to be cut, as officials consider that the cars will still 
operate satisfactorily even though their appearance is 
not of the high class desired. 

The items of car cleaning, painting and lubrication 
represent a relatively small part of maintenance costs 
and the savings from neglecting any of these will be 
comparatively small. It certainly does not pay to cut 
down expenditures for these three items. In analyzing 
average figures for several large railway systems, it was 
found that car cleaning constitutes approximately 15 
per cent of the total maintenance cost. Car painting, 
done on a yearly basis, was approximately 12 per cent 
of the total and the cost of both labor and material 
for lubrication was less than 3 per cent of the total 

The systems included in the analysis pride themselves 
particularly on having attractive cars, but still the total 
expenditure for the three items enumerated is less than 
one-third of total maintenance cost. 

Why give the passenger a soft seat and trust 
him to a rough mot!)rman? 

Cutting Costs 
at the Source 

N O PROGRAM of maintenance-cost reduction can 
be fully or even larg~y successful unless the co

operation of the working force can be secured. This 
co-operation is necessary for conservation of materials, 
and even more for conservation of time. It involves 
two elements; desire to keep down maintenance costs, 
and knowledge of the equipment and its use far beyond 
the range of the particular job. It appears therefore 
that here is a problem of management which for its 
solution involves education. First comes education in 
loyalty and co-operation; on this a superstructure of 
information can be reared. 

Maintenance costs can be most effectively minimized 
by careful, that is, intelligent, handling of equipment. 
This is especially needed, for example, with the modern, 
light-weight, ventilated motor. A manufacturer's ex
pert, called in for consultation in connection with an 
epidemic of motor failures, soon correctly diagnosed the 
trouble as due to frequent and unnecessary reversal of 
motors in braking. A campaign of education stopped 
the trouble. Similarly, motormen sometimes "fan" the 
control so as to "inch the car along" when following 
another car or other vehicle·. 

These illustrations sugg~st but one of many ways in 
which mainfenance can be made to approach the irre
ducible minimum, that is the amount which is involved 
in unpreventable wear-and-tear. Then in the actual 
maintenance work there are other opportunities. First, 
because most obvious, is elimination of waste in the use 
of materials. Reclamation of worn equipment and other 
parts is responsible for large economies and has still 
further possibilities; always, however, understand
ing that repair work can be carried too far. To a 
limited extent also there is actual loss or misuse of 
material; this can be obviated with a little care. 

Important as materials conservation is, however, time 
conservation is still more important. Labor loss is the 
morti subtle, more difficult to discern and measure-and 
yet labor is the largest part of maintenance cost. Good 
supervision will control this loss to some extent, but 
without the will to save and knowledge of how to do it 
the worker will waste time, inadvertently or otherwise. 

No magic formula can be invoked. But an over
whelming majority of electric railway workers want 
to help the management cut maintenance costs. They 
positively will welcome information and suggestions. 
They want to be taken into partnership in performing 
this task of management. l\Iuch can be done along the 
line of education through departmental conferences, and 
where a railway has a comprehensive educational and 
training program in operation, cutting maintenance 
costs may well be one objective in laying out the courses. 
Competition is also an incentive; such, for example, as 
is furnished by the increasingly popular interchange of 
maintenance cost data among properties. The first 
r~quisite in all of this, however, is a conviction on the 
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part of somebody that the worker is the ultimate source 
of considerable maintenance cost, hence offers an oppor
tunity for stopping certain leaks at their source. 

Paint your rolling stock or you won't need 
any rolling stock to paint. 

• 
Paint Artistically II Possible, 

but Paint Anyway! 

SIR JOSHUA REYNOLDS' famous remark to one of 
his questioners that he mixed his paint with brains 

is one that the electric railways may well ponder. l\lany 
of them are doing this very thing, but some of them 
are not. Ordinary pigments include, among others, 
umbers, siennas, ochres, chromes, Venetian red, Indian 
red, Prussian blue, and Vandyke brown, but it is the , 
combination of colors that counts. Thus it may seem 

• a long jump from Pliny explaining the term "catag
' rapha" and Epictetus decorating a vase to the modern 
car painter, but to both of them the vehicle is still the 
liquid in which the particles of. the base are held in 
suspension. Age may stale only slightly the infinite 
variety of the subject of the master, but age and abra
sions do detract from the work of the master car painter. 
The true artist may wince at a combination of yellow 

. and bright red, but these colors make for visibility. 
The slatternly-looking vehicle certainly has no place 

1in the present scheme of things. And in eradicating 
it, paint can be made to play an important part. This 
is so ·because the modern methods of painting have 
made it possil;>le. Isn't it significant that on one rail
way system the cost of repainting a double-truck car at 
the present time is $69 with labor at 58 cents an hour 
-a cost considerably lower than that of 1913, although 
labor and materials doubled in cost meanwhile? Isn't 
it also significant that on another system, by improved 
methods, the number of revenue cars painted annually 
has been increased from 34 per cent of the total oper
ated in 1920 to 82 per cent in 1925, while the man
hours required for painting a 40-ft. double-truck car 
have been cut from 340 in 1920, with hand labor, to 
90.9 in 1925 with spray and hand labor? 

The answer, it seems, is not in the economy itself, 
but in the opportunity which that economy affords for 
more work of the same kind to be done at the same gross 
expenditure. But no matter what the cost, it is the 
color combination that counts. And there again the 
advice of Sir Joshua holds good. The tangerine that 
would do in one place might not do at all in another. 
Of course, the taste of the public cannot be trusted im
plicitly, but the railways in Atlanta and Kansas City 
appear to have fared well by permitting their public to 
express its ideas about the matter. f The members of an 
art institute might not approve of looking upon traffic, 
made up for a goodly part of street cars, when they 
are bright red. This would seem to be just as well. 
The flaming interurban that can be heard a mile away, 
to put the matter in the vernacular, may be all right 
when isolated, as it usually is, but a multitude of such 
cars on a city system would be more than sensitive souls 
could endure. A maroon that is permitted to become 
a screaming scarlet would probably not receive acclaim 
at the hands of the art critics. It is all a matter of 
taste, durability and cost, and not the least important 
of these is the esthetic· side of. the matter. Of that it 
might be said fiat lux. 

Interurban Stations Often 
a Poor Advertisement 

W HAT a disml!l picture some interurban sta
tions present! A two-by-four shack, open on one 

side; a dirt floor and rotting sills that struggle to keep 
the cinder ballast from washing away. Look at the 
walls. They are the victims of every pocket-knife owner, 
and what is far worse, those traveling l\lichelangelos 
with a flair for the obscene and lewd. Often they are 
the last resting place for the dodger of a Fourth of 
July excursion which raises the ire of the commuter 
when snow is a foot or two deep outside. 

Turn the mental film and view a terminal station of 
the average interurban. Often it is a reconstructed 
building. It is poorly lighted, furnished with hard 
benches, its toilets are unsanitary, cuspidors of the iron 
age adorn its smoking rooms, it is cleaned with a lick 
and a promise. It is cold in winter and hot in summer. 
It is a sardonic joke on the company~s publicity claims. 

Yet the wayside station and the terminal building 
are the gateways to the utility-the portals to service, 
that no matter how well advertised or maintained, 
suffers immeasurably by their unkempt• appearance. 
Poorly maintained way stations are often the point of 
the wedge for community antagonism. They are monu
ments of indifference to what the public considers essen
tial to its comfort. Ten minutes in a leaky, unkempt 
way station has bred many a bitter enemy. 

There is a certain likeness between an at
fractive street car running on bad track and 
a Rolls-Royce running on a fiat. 

Many Station Improvements 
Can Be Made at Little Cost 

ON THE other hand, let's square off and look at the 
whole problem of the possibilities available for 

interurban station improvement in the light of a few 
simple maintenance kinks. That the way structure be 
adequately protected and habitable in all kinds of 
weather is the first consideration. This and cleanliness 
can be easily effected by rigid inspection by the track 
foremen. Next comes a neatly ballasted platform, a little 
whitewash on the sills, renewal of old sills with ties or 
bridge timber that ordinarily would be burned or piled 
in the storage yard. Add a few buckets of paint. Then 
offer a small prize and half the problem has been solved. 

Next it may be observed that flower seeds are cheap 
and vine seeds are cheaper. A flower box with a few 
hardy plants or a vine is living publicity of the best 
sort. Or better still, a small flower plot arr~nged in 
an emblematic fashion with a slogan of the road, 
spelled with flowers. Fix to the wall a neat publicity 
board, the messages on which are frequently changed, 
and then by reason of the new ensemble sit back and 
watch how the wind shifts. No station is so isolated 
but some adaptation of 'this scheme is not practical. 
l\Iore often the rule than the exception, the community 
that il:l served will furnish the protective measures and, 
more than likely, some of the maintenance effort neces
sary to make the portal a show place. With such a 
decorative setting the station becomes not only the portal 
to the company's service but a gateway to the community 
of which every citizen will be proud. l\lake these silent 
sentinels monuments to the progressive principles of the 
industry. Silence is golden if the gold is there. 



No. 1. Ventilator 
sides and sign windows 
are wiped carefully 
with cheesecloth. 

No. 2. Applying 
soap suds and scrub
bing cleans all parts. 

No. 3. After scrub
bing, the cars are 
rinsed carefully with a 
special brush and are 
then squeegeed to re
move all streaks. 

Daily Oeaning ~~~p_s __ <;a~s BrJght 

No. 4. Two types of 
scrubbing brushes are 
commonly u's ed. A 
small furniture brush 
reaches corners and 
Inaccessible places. 

No. 5. Wetting down 
the exterior of a car 
Is the first operation 
In the general cleaning. 



Giving a car its daily 
washing as it is brought 

into the carhouse 

Clean Cars 
Hold Patronage 

Methods of the Third. Avenue Railway, New York City, Provide for Daily 
Washing of Car Exteriors When These Become Spotted or Dirty 

from Traffic or Weather Conditions 

By J. S. Mc Whirler 
Superintendent of Equipment Third Avenue Railway System, 

New York, N. Y. 

SPECIAL provision has been made so that cars, 
can be cleaned frequently on the lines of the Third 
Avenue Railway System, New York City, in order 

to keep the company's rolling stock in the most attrac
tive condition possible and also to prevent deteriora
tion. Much of the track of this company is under 
elevated railway structures, where, during rainstorms 
or in the winter, there is dripping from the structure 
onto the cars. Even when there is no actual rain 
the windows and sides of the cars get a muddy appear
ance which is most undesirable. Also, during the sum
mer considerable dirt and iron rust from the structure 
fall to the roofs of passing cars. Whenever there is 
a rainstorm, this washes from the roof down on the 
sides and the windows and produces a streaked ap
pearance. 

In order to provide for frequent cleaning, each car
house has been equipped with a washing system. Cars 
are washed daily if conditions warrant. When there 
is a rainstorm or when cars begin returning to the car-

house dirty or with a streaked, muddy 
appearance all cars are washed. The 
usual practice is to do this washing 
as the cars return -to the carhouses 
after the peak-load periods. 

One track at each carhouse has 
been equipped for washing. ~rains 
and a concrete floor have been placed 
in this section. The drain extends 
along each side of the track in the 
form of a trough 10 in. wide by 12 in.' 
deep and sloped to empty into a sump, 
from which a 3-in. pipe runs directly 
into the sewer. The drain extends for 
a length of about 50 ft. on either side 
of the wash track and the center is 
about 2 ft. outside the nearest rail. The 
drain is covered with a steel grating 
whose top is flush with the concrete 
floor, thus giving a level surface for 

Special 
aluminum 
handled 
brush 
used 
for 
providing 
a spray 
at the 
brush 
surface 
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-.....J "Aluminum pipe~ 
42" long 

/*x3"Nipple .. ;, . .. I 

~ 
f'x J" Reducin# 
bushing 

Construction used for special aluminum handled brush 

the men who do the washing as well as making the floor 
look neat. 

At each locati9n are four hose connections to the 
city water system so that four men can work at the 
same time. In an accompanying illustration, which 
shows the washing track at the West Farms carhouse, 
two of the water connections are alongside the shop 
wall, since the wash track is the first from the wall. The 
other two water connections, which come between tracks, 

A blower system 
of hot air heating 
is used at the West 
Farms carhouse of 

t;,. e Third A venue 
Railway System. In 
circle - t y p e of 

h e a t e r used in the 
wash room at the 
West Farms carhouse 

are in the floor. These have removable covers for 
making the hose connection which can be replaced with 
the hose passing through a hole in the cover. Each 
hose has a length of 50 ft. so that all parts of the 
outside of the car can be reached readily. Ordinarily 
with four men a 43-ft. city car can be washed in H 
minutes. Where cars do not come in at such a rapid 
rate two men can do the washing in about 2½ minutes 
per car. 

A convenient brush for the washing is used which 
has a special construction with a pipe connection over 
the top to provide a spray of water at city pressure. 
The brush handle is made of ! -in. aluminum pipe and is 
42 in. long. The lower end is provided with an alumi
num union and a nipple for attachment of the hose. 
The upper end passes through the brush and then has a 
T-shaped connection of g-in. aluminum pipe 10 in. long 
just at the upper face of the brush, with a row of n--in. 
holes spaced ~ in. apart along the side next to the brush. 
The water is forced out of these holes with consid
erable pressure and passes along the front side and 
into the brush. The spray of water itself is very effec
tive for removing dirt and the rubbing of the brush, 
which also keeps filled with water, will remove any ' 
hard particles. The brush used is a No. H-701, manu- · 
factured by the Whiting Adams Company, New York, 
N. Y. An accompanying drawing shows the method of 
fastening the brush to the handle and the provisions 
for spraying the water and attaching the hose. The 
aluminum pipe is very light and lessens the fatigue of 
the workmen. 

With four men washing a car, two start at one vesti
bule corner and work in opposite directions. The other 
two start at the diagonally opposite corner and work 
toward the first two. Each man wears a rubber coat, 
boots, hat and gloves. 

All parts of cars in service are cleaned thoroughly 
and are scrubbed once each month. The wash room at 
the West Farms carhouse, which is typical, is provided 
with three tracks and is 30 ft. wide by about 60. ft. 
long. The floors are of concrete and are sloped to sumps 
for tlrainage, so that the water runs directly into the • 
sewer. 

To provide for efficient washing of cars during cold 
weather, the wash room is heated by a blower system. 
Air is heated over steam pipes in the boiler room and 
then blown through ducts. A 16-in. diameter pipe runs 
from the blower underground and from this risers are 
provided, each 10 in. x 20 in. The washing room has 
four outlets. The equipment and methods used are 
shown in accompanying illustrations. 

For the general monthly cleaning the five men as
s igned to the work at the West Farms carhouse 
average thirteen or fourteen cars daily. One works 
inside rubbing off moldings, etc., with cheesecloth, one 
cleans the vestibules, two scrub and wash the outsides 
and one uses a squeegee, after rinsing. The brushes 
with the special aluminum handle and attachment for 
spraying the water are used advantageously in this gen
eral cleaning. 

In cleaning the outside of the car all parts are first 
wet down by means of the aluminum handled brush. 
Little rubbing is done, as the water is simply sprayed 
on, the pressure as it comes out of the small openings 
Leing sufficient so that all parts of the car can be 
reached readily. After the exterior has been wet down 
a soap solution is applied. This solution is made up 
in ~dvance and is kept in a barrel in one corner of the 
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General view of the wash room at the West Farms carhouse of the Third Avenue System 

wash room. A 14-qt. pail of Amberzo vegetable soap, 
made by the Hildreth Varnish Company, New York 
City, is dissolved in a barrel of water. A pint of this 
solution is used to each 14-qt. pail of water for use on 
the car bodies. The soap solution is applied to the car 
body by round car washing brushes with handles of 
different lengths for reaching various parts conveni
ently. All of the brushes used . are purchased from 
Whiting Adams, New York City. 

Following the application of the soap suds, the ex
terior is scrubbed thoroughly with a flat floor scrubbing 
brush for large surfaces and a furniture rubbing brush 
to fit into the various corners and around moldings, 
window openings, etc. After the scrubbing, the rinsing 
is done with the aluminum handled brush, with consid
erable rubbing to make certain that all soap is removed. 
An ordinary type of squeegee, such as is commonly used 
for window washing, completes the outside washing 
program and prevents streaks while drying. After 
this the ventilator sash and side windows are wiped 
carefully with cheesecloth. 

While the exterior of the car is being washed, men 
.are busy inside. Platforms, vestibules, stanchions and 
similar parts are given the same scrubbing and wash
ing as the exterior. Roofs are also given the same 
regular scrubbing. For washing the insides of win
dows of the car body a counter brush is used with 
plain water. No soap is used inside the car. Moldings, 
lamps, seats and other interior fittings are wiped with 
dry cheesecloth. It should be mentioned that cane seats 
are removed and scrubbed at the time the car goes 
through the shop on its regular painting schedule, and 
so the only attention given them during the monthly 
cleaning is to wipe off carefully and make certain that 
t.here is no oil or other material on them which might 
damage the passengers' clothing and so result in dam
age suits afterward. The flooring inside the car is 
flushed out with a hose. In all the interior washing 
particular care is exercised to make certain that water 
is not slopped or directed so as to reach any of the 
electrical apparatus. 

This same general plan of washing is carried out 
at the ten carhouses of the Third Avenue system. The 
number of men at each varies, due to the differing 
numbers of cars maintained. 

Knoxville Installs Electric Switch 
of New Type 

RECENTLY a new electrically operated track switch 
designed and patented by Charles A. Walker, elec

trical superintendent, Knoxville Power & Light Com
pany, Knoxville, Tenn., was placed in service in ' that 
city. The first unit was constructed in the shops of 
the company. 

As outlined in the patent application, the points of 
superiority claimed are that the electrical mechanism 
is contained within the non-magnetic . casing, which 
can be filled with oil. The equipment thus inclosed is 
placed below the street surface in the usual manner, 
and the operating levers are connected directly with 
the switch point. 

Mechanism of a new type of electric track switch 
developed in Nashville, Tenn. 

It is claimed that the non-magnetic casing will be non
corrosive as well and the oil filling will prevent trouble 
due to moisture, either from leakage or from sweating. 
Suitable connections are made by which the wires are 
taken from the underground box by conduit tO" the side 
of the street, where connection is made with the trolley 
contacts in a conventional manner. 



Building up a 
track switch with 
the electric arc 

Welding Track Without · Car Delays 
Tracks May Be Kept in First-Class Condition by 
Welding with a Moderate Expenditure of Maintenance 
Funds - This Also Permits Effective Emergency 

· Repairs to Be Made Speedily and Obviates Delays 

By Edwin P. Goucher 
Engineer of Way and Structures Capital Traction Company, Washington, D. C. 

MAINTENANCE and construction work on the 
lines of the Capital Traction Company, Wash
ington, D. C., is not allowed to interfere with 

the operation of the cars. Of course at times a delay 
of two or three minutes cannot be avoided, but a delay 
of four or five minutes means an investigation and 
possibly a reprimand to the guilty party. Cars are 
never rerouted in order to carry on construction work. 
Rerouting causes annoyance to passengers and perhaps 
requires a longer time for them to reach their destina
tion. The installation of new track is done at night, 
after the last scheduled car has passed, and the track 
must be ready for the first regular car in the morning. 
If owl service is operated on the line in question the 
owl car is run in both directions on the adjacent track. 

In this _age of efficiency and economy it would be diffi
cult to visualize what would result from a complete 
cessation of all practices and means of welding. This 
art as applied with present-day methods undoubtedly is 
saving millions of dollars annually in the maintenance 

costs for the electric railway industry alone. Not many 
years ago when a frog became badly worn, or a rail 
head broke, there was nothing else to do but buy a new 
frog or cut in a new piece of rail. Present-day weld
ing methods have changed all this. On most properties 
a frog or switch, before being scrapped and replaced, 
has been built up with the arc at least once and pos
sibly two or three times. 

The Capital Traction Company is a firm believer in 
the value of welding as a means of reducing operating 
costs and making emergency repairs to obviate service 
delays. Three welders are kept busy practically the 
entire year building up worn frogs, cupped joints, worn 
guard rails and other miscellaneous work. Practically 
all of the tracks in the city of Washington are of the 
underground conduit type. Special work costs from 
six to ten times as much as similar layouts for the 
regular surface· construction, so any one familiar with 
the savings effected by making welding repairs on sur
face · track special work may readily understand that 
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this amount must be very much greater when the re
pairs are made on the conduit type of track. The saving 
alone in interest on investments probably more than 
carries all the costs of the welding equipment and labor 
expended in making these repairs. 

As an example, there is a double-tra::k crossing on 
the lines of the Capital Traction Company that will be 
renewed complete this year. This crossing was sched
uled for renewal in 1925, but by means of electric arc 
welding it was possible to hold it over until 1927. This 
job will cost installed about $21,000 and the interest 
for that amount for two years at 6 per cent is about 
$2,600. 

The ever-increasing need for labor and time-saving 
equipment has resulted in the development of many 
new machines for various classes of work, and in my 
,opinion one of the most important is the welding outfit 
mounted on an automobile truck. The old way of tow
ing or hauling the welding machine to the job and back 
again, leaving the operatpr and his helper to shift for 
themselves during the day, is fast becoming a thing 
of the past. The time wasted while the machine is 
moved from place to place by the men is too costly, not 

. . 

to say anything about the lost time occasioned while 
waiting for a truck to move the outfit a mile or two to 
another job. 

Broken rail heads, frogs , etc., are discovered usually 
by some one in the construction or maintenance forces, 
but quite often a trainman will report this condition 
before any one else has noticed it, -possibly shortly after 
the break occurred. Repairs are made immediately if 
the nature of the break is at all apt to cause a delay 
to the cars. If of a minor nature, a welder is usually 
allowed to finish the job on which he is working before 
leaving for the other location .. 

Metallic arc welding is used for this class of work 
on our lines. For ordinary cupped rails, worn guards 
and manganese plates a high carbon rod is used. Where 
the break requires a large deposit of metal, such as a 
broken rail head, a low carbon rod is used to build up 
the metal to within about a in. of the running surface 
and the harder rod is used to complete the weld. We 
find this method superior to the use of the high carbon 
rod throughout the weld, and of course the low carbon 
rod is not suitable for use where it will be subjected 
to wear . 

Several rail lengths arc thcrmit welded at the side of the track and then arc installed as one- piece 
At top--Ralls set up ready for mold box es. In center- Thermlt r e;wtlon tnklng place. 
At left- !lrold boxes In po!lltion r ead y fo r w elding 122-lb. At rlght-\\"e ld aft<'r rPmm·nl of mol<l h oX PI< 11 11<! IH"fore It ls 

A.E.R.E.A. 7-ln. trilby ran. r leanerl u p. 
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The Capital Traction Company has now standardized 
on thermit joints for new construction. While this 
method of welding presents no serious difficulty on the 
.average property, to those of us operating the conduit 
·system it is quite a problem. We cannot install portable 
crossovers wherever we wish and divert traffic to one 
t rack, nor can we lay temporary track on which to 
operate cars. 

First and foremost in the minds of all Capital 
Traction employees is the understanding that the cars 
must not be delayed. Our livelihood depends on the 
cars and avoidable delays are inexcusable. "{e have 
effectually solved the thermit welding problem by weld
ing four to six rails together outside the track, install
ing them as one piece and welding the intermediate 
joints at night between 1 a.m. and 5 a.m. This adds 
materially to the cost per joint as compared to other 
methods, but we feel that the increased value of the 
thermit joint is worth the difference. Thermit is also 
used in the construction of frogs, crossings, repairing 
broken switch and frog arms and in making compro
mise joints. 

Cutting, brazing and welding with the oxyacetylene 
torch is now another large factor in track maintenance. 
This is probably more true of conduit track maintenance 
than of surface track, due to the increased use of iron 
and steel in the conduit type of construction. Each of 
the Capital Traction welders has a complete gas cutting 
.and welding outfit in addition to the regular arc weld
ing equipment. Frequently the combined use of these 
two methods results in a considerable saving in time. 

When present-day traffic conditions are taken into 
consideration, the wonder is that any trackwork can be 
repaired or reconstructed without great expense for 
labor. This would undoubtedly be the case were the 
hand methods of past years still in use. But labor
saving tools have been developed and are being used to 
such an extent that instead of an increase, there actu
ally has been a reduction of about 40 per cent in labor 
hours· expended per foot of track on reconstruction 
work. The decrease of 40 per cent has been the experi
ence of this company, and when this percentage is 
applied to present labor rates, we can see an actual 
s aving in labor alone of more than $20,000 per mile of 

I 

conduit track reconstruction, as compared with similar 
work before we had labor-saving equipment. 

While welding equipment cannot be credited with a 
substantial part of this saving, it nevertheless plays a 
very important part in the upkeep and maintenance 
of the road, and in my opinion is probably responsible 
for as great a saving in that particular field as are our 
air compressors, derricks, etc., when used on construc
tion work. 

Dynamometers Regulate Tension 
of Trolley Wire 

ON THE Boston Elevated System about 50 per cent 
of the trolley-wire breaks are due to fatigue, or 

crystallization. These are caused by the moving up 
and down of the wire at points of attachment and by . 
vibrations set up in the wire by passing trolley wheels. 

Many more of this class of breaks occur during the 
months of high temperature ttian during the low tem
perature months. For example, in June, July and 
August, 1926, there were 38 breaks of this nature, and 
in January, February and December there were nine
teen breaks. In winter the wire is tight, due to con
traction, and in the summer it is slack, due to expansion. 
This indicates that the tightness of the trolley wire has 
much to do with the development of crystallization. 

Laat September dynamometers were furnished each 
line maintenance crew, and the trolley wires are now 
pulled to tensions according to temperature, as follows: 

A t Odeg .. .. .. .... . ... .. . . .. .. ...... 2,JOOlb. 
A t 30 deg ... ... .. .. .............. ... . 1,800 lb. 
A t 60 deg .....•...... , •.•....•........ l ,500 lb. 
At 90 d eg ............................ 1,200 lb. 
At 120 deg............................ 900 lb. 

Wire pulled to these tensions will have at zero tem
perature approximRtely 3 in. of sag in a 100-ft. section 
and 7¾ in. sag at 120 deg. 

Previous to the use of these instruments the trolley 
wire was pulled until the men considered it tight, the 
wire being pulled to the same degree of tightness in 
winter as in summer, hence wire installed during cold 
weather was very slack in sµmmer. 

Cutting with the oxyacetylene torch produces savings in track maintenance 
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Preventing Flashovers 
Is an l1nportaut Part of 

Collllllntator Maintenance* 

7his·µ 
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Pulling the commutator 
spider to repair the front 
mica of ring of the West
inghouse 557-Rl armature 

Shellacking Mica V-Rings at Frequent Intervals Pro
duces a Hard, Glossy Coating to Which Dirt and 
Carbon Dust Will Not Adhere · Readily-Creepage 
Currents Are Decreased with Reduction in Flashovers 

By Jesse 1\1. Zimmerman 
Renewal Parts Engineer Westinghouse Electric & Manufacturing Company, 

East Pittsburgh, Pa. 

F LASHING over of the current from the com
mutator bars of railway motor armatures to the 
front metal V-ring is due largely to the presence 

of oil and moisture on the insulation. This tends to 
collect dirt and carbon dust, which mixture acts as a 
good conductor for creepage currents. Each flashover 
consumes part of the bond in the insulation as well as 
carbonizing the oil which may exist in or on the mica 
V-ring. This will permit an increase in flow of creep
.age current between the bars which eventually will 
become a small arc. When this occurs it soon will 

"This Is the seventh ot a series ot e.rtlcles on commutators tor 
ra.llway motors. The others were: Choosing l\laterlals tor Rall
way lllotor Commutators, publlshed Aug. 21, 1926; Important 
Considerations In Replacing Commutator Bars, publlshed Oct. 23, 
1926; Accurate Machining ot the v·s or Assembled Commutators 
Is Essential, published Nov. 20, 1926; Mica V-Rlngs and Bushings 
Have Important Functions In Commutators, published Dec. 18, 
1926 ; Methods and Equipment tor Efficient Assembling ot Com
mutators, published .Jan. 15, 1927, and Soldering ot Railway Motor 
Commutators, published Feb. 19, 1927. 

decrease the dielectric strength of the ring and at some 
future time ground the commutator. 

As "an ounce of prevention is worth a pound of 
cure," the prevention of grounded commutators and 
the flow of creepage current on the front mica V-ring 
is quite as important as methods of repairing grounds. 
It is good practice to make the surface o~ the mica 
V-ring as smooth as possible, so that the dirt and car
bon dust will not adhere readily to it . 

REPAIRING PITTED BARS 

If the front ends of the copper bars are badly pitted 
they should be machined so that the mica is flush with 
the copper. It will do no harm to take iir in. from the 
bars. The front edge 'of the commutator face should 

· not come to a sharp corner, but should be rounded off 
so that it will have a radius of at least -h in. to ¼ in. 
A sharp corner increases the number of flashovers be-
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cause the electrical potential tends .to build up on sharp 
edges. When an unbalanced voltage conditio_n occurs 
in the operation of the motor a flashover from the sharp 
edge of the commutator face to some metal part of the 
motor will result. This flashover always leaves a pitted 
place on this part of the commutator. 

The mica V-ring should be cleaned carefully with 
sandpaper, making sure that no dirt remains on the 
mica in the corner next to the commutator bars. Dirt 

Skel_phle,1 

Fixture for holding bars in position when removing the 
commutator spider. This is for use with armatures 

· similar to Westinghouse 557-Rl and 587-DS 

should also be removed from the groove between the 
front end of the mica V-ring and the metal V-ring. 

The front mica V-ring should be brushed, also, with 
a coat of heavy pure orange shellac and a smooth layer 
of soft four-ply twine wound on closely, pulling the 
ends through with a loop to fasten. It is best to place 
the mica V-ring protection on the commutator before 
the armature has been dipped and is ready to be placed 
in the baking oven. This will permit the protection 
to be baked at the same time. The essential feature is 
that the V-ring protection be thoroughly hardened be
fore the armature is placed in operation. 

This twine should be covered with three coats of shel
lac, ironing each coat in thoroughly with a hot iron. The 
first coat should be very thin so that it will penetrate the 
twine thoroughly. Af\er the shellac has become hard 
it should be covered wlt1'1 a coat of black glossy baking 
varnish and baked thoroughly. This will leave a hard, 
glossy surface which can easily be kept free from dirt, 

moisture, oil and carbon dust. After hardening of 
tqe third coat of shellac some operators use one or 
more coats of commutator compound. This should 
cover the front ends of the bars, making a fillet of 
large radius between them and the mica V-ring and 
filling the groove between the front end of the mica 
V-ring and the metal V-ring. A commutator com
pound should resist oil and moisture as well as with
stand flashovers. Some operators have found a satis
factory composition to be plaster of paris, dextrine 
and shellac, applied directly on the mica V-ring. How
ever, a compound ma!1e of an iron oxide preparation 
gives better results. 

In some shops it may not be convenient to bake the 
armature when applying mica V-ring protection. A 
good grade of air drying varnish should then be used 
instead of a baking varnish. The average commutator 
compound on the market will harden in four or five 
hours without being baked. 

At every regular motor inspection period the mica 
V-ring protection should be cleaned. This can be done 
by wiping with a cloth dampened with gasoline. If this 
is carried out grounded commutators will be decreased. 

METHODS OF REMOVING GROUNDS 

Commutator grounds are more frequent in the front 
V than in the rear V. Sometimes it may be necessary 
only to remove the front mica V-ring, while at other 
tJmes the commutator may be burned so badly that 
one or more bars will have to be replaced and the front 
metal V-ring repaired. Any holes burned in the metal 
V-ring should be built up by welding and finishing so 
that the mica ring will have a uniform seat. 

Where the front metal is detachable the work of 
repairing the ground without disturbing the armature 
winding is very simple. Repair of commutators hav

·ing the detachable metal V-ring in the rear is s·lightly 
more complicated. To replace the front mica V-ring in 
this type ·of commutator the commutator spider must be 
removed. At a glance one would think it necessary 
to remove the armature leads from the commutator to 
remove the complete commutator. With an inexpensive 
fixture this can be done without disturbing the com
mutator bars or the armature winding, as shown in an 
accompanying illustration. 

A steel plate is made which fits against the front 
end of the assembled segments. It should have an off
set so that the brush face of the commutator segments 
will hold it in a central position. The plate should have 
holes the _same in number and size and on the same 
bolt circle as the pinion end housing. 

To hold the ccmmutator bars several turns of steel 
banding wire should be wrapped on a paper in the 
groove in front of the neck and be soldered in one spot. 
The pinion end housing can then be assembled on the 
armature shaft and the armature placed in an upright 
position. With the steel plate on the front end of the 
assembled segments bolted to the pinion end housings 
by means of long bolts, the commutator bolts can be 
removed and the commutator spider pressed out in a 
suitable press. 

With this fixture it is possible to hold the commutator 
bars against the rear V-ring, thereby keeping them in 
position, while taking out the commutator spider. If 
several commutator bars are to be renewed the arma
ture should be placed in an upright position after the 
commutator spider has been pulled before the banding 
wire is cut and the fixture removed. Should it be· 
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necessary only to replace the mica V-ring the fixture 
and banding wire should not be removed. 

When several of the bars are burned badly they should 
be replaced. A simple method of preparing new bars 
is to remove the damaged bars, together with an un
damaged adjacent bar for a pattern. By clamping the 
unfinished bar in a vise with the pattern bar it can 
be trimmed to approximately the outline of the pattern. 
If the v•·s have been rough sawed or punched, the 
amount of filing may be reduced· by taking an extra 
cut with a hacksaw. A new mica strip should be cut 
to the same size as the unfinished bar and fastened to 
the copper with a thin coat of heavy pure orange shel
lac. By clamping the unfinished bar and the pattern in 
a vise with a mica strip between them, the V's of the 
new bar can be filed to the same size as the pattern 
bar. The radius in the V's can be finished with a small 
rat-tail file and the bars are ready. 

After assembling the new bars in the commutator 
the fixture should be put back on so as to hold the bars 
in position while the spider is being replaced. The 
armature leads should not be put in the slots of the 
new bars until the commutator .has been tightened. 
Long headless stud bolts with a finished body should 
be screwed into the rear detachable V-ring before 
pressing the commutator spider onto the armature 
spider. These studs will serve as guides, accurately 
locating the bolt holes. After the commutator spider 
has been pressed on the armature shaft the studs should 
be replaced by the regular commutator bolts. Next the 
alignment of the bars should be checked in order to 
insure good commutation. It is also essential that the 
commutator be heated to at least 100 deg. C. before 
the bolts are drawn tight. This will soften the bond in 
the _mica, permitting it to adjust itself to the irregu-

~-il■,~ 
'T/J.e lxxlv Is m,:,c/Jlneo' 
Jt'=ller 111,:,n tlltf 
root or the tllrwQ' 

Commutator bolt designed to 
eliminate breakage 

larities of the metal parts and making it possible to 
obtain a tight commutator. A higher temperature 
should not be permitted as the armature coil insulation 
will deteriorate. 

Bolt failures often are due to excessive length. The 
bolt strikes the bottom of the hole before the com
mutator is tight. The man tightening the commutator, 
not knowing of this, subjects the bolt to an excessive 
strain. To make sure that this does not happen, it is 
advisable to place the detachable steel V-ring in its final 
position and draw the commutator bolts tight before 
the commutator is assembled. This will show whether 
they are too long. 

Breakage of commutator bolts can be decreased by 
machining the body approximately n in. smaller than 
the root diameter of the threads. If the body of the 
bolt is larger than the. thread root any twisting effect 
or expansion will occur at the end of the thread, caus
ing a break at this point. If the body of the bolt is 
smaller the expansion and twisting effect will be dis
tributed over the entire length of the bolt. The seat 
of the bolt near the head should be sufficiently large to 
insure a good contact in the detachable steel V-ring. 

Electrically Heated Pots in Babbitt 
. Department 

S OME months ago the Pittsburgh Railways reorgan
ized its Homewood shop and concentrated all of the 

maintenance work there, including all the rebabbitting 
of bearings. After some study it· was decided to install 
four Westinghouse automatic electrically heated babbitt 
melting pots of 750 lb. capacity each. These pots were 
grouped as shown in the accompanying illustration. 

Relining an armature bearing in the new babbitting 
department of the Pittsburgh Railways 

The two in the foreground contain armature bearing 
metal, the two in the rear metal for the journal babbitt. 
These pots have sufficient capacity to take care of all 
the bearings needed daily for the Pittsburgh Railways 
system, which operates approximately 1,250 passenger 
cars fo addition to its miscellaneous equipment. 

The automatic feature is convenient, as the danger 
of under ·or over heating metal is eliminated. At 6 
o'clock in the morning the shop watchman turns on the 
current and by the time the men arrive for work at 
7 :30 the babbitt is at correct temperature for use. The 
automatic feature keeps it at this temperature until 
quitting time at night. 

Under the system previously used two babbitt rooms 
were maintained. Gas heating was use·d and six men 
were employed solely on bearing work. At present two 
men take care of this department and have made it 
what the gentleman in the illustratilln calls "the show 
place of the shop," as well as a very efficient section. 

Route Numbers for Public Service Cars 
ALL cars operating in the Essex Division of Public 
fl Service Railway, Newark, N. J., hencefort.lt will 
carry route numbers in addition to other signs indicat
ing destinations. Cars of the Central line are already 
equipped and those of other lines will follow. 

A sign with numbers in white on a blue background 
will be placed on the right-hand front corner of the roof 
of each car, one number facing the front and another 
the side. 

Public Service bus lines have carried route numbers 
for some time, routes being designated by even numbers. 
Street car lines will be designated by odd numbers and 
bus lines and car lines operating in the same territory 
will as far as possible carry contiguous numbers. 



Air reservoir being given a 
hydrostatic test. The work
man in the rear is placing a 
canvas liner in a reservoir 

hanger 

Inspection Methods that Ma~e Possible 

100 Per Cent Operation 
On Dec. 20, Last Year, the Chicago Surface Lines 
o ·perated All of Its Passenger Cars and for Three 
Days Following This 99.97 Per Cent Were Operated 

1 By T. H. Shaughnessy 
Assistant Superintendent of Shops and Equipment Chicago Surface Lines, Chicago, Ill. 

OPERATION of 100 per cent of all passenger cars put in first-class condition. Also the motor leads them
owned by an electric street railway company is selves were thoroughly inspected, broken insulation was 
considered remarkable, but when this record is repaired_ and leads were renewed where necessary and 

established by one of the largest street railway systems repainted. 
it is an achievement-something that did not "just hap- The rheostats were tested for weak insulation and 
pen," but the result of plans carefully worked out and cleaned. The rods tightened, all leads were examined 
details followed to the end. Therefore, the task im- closely and the terminals were tightened. The wooden 
posed upon the shops and equipment department of the supporting sticks were cleaned thoroughly and then 
Chicago Surface Lines was by no means a light one. repainted. Any that were found charred near the bolts. 
This was referred to briefly in an article in ELECTRIC due to current leakage from defective rheostats, were 
RAILWAY JOURNAL for Jan. 1, 1927, page 10. renewed. 

During the late summer and fall months special in- Electric heaters were blown out with air, the supports 
spection and attention were given to all parts of the were tightened, the heater coils checked, terminals tight
electrical equipment. All main fuse boxes were over- ened and coils or heaters renewed where necessary. 
hauled and inspected carefully. The terminals were Thermostats and thermostat switches were inspected, 
tightened and renewed where necessary, insulating par- contacts repewed where necessary and all parts tight
titions and barriers were cleaned and boxes were given ened. Heater fuse boxes received a special inspection 
a coat of good insulating paint, inside and out. and all weak or burned fuse clips were renewed. 

Motor junction boxes and terminal boards were All air tanks· were given a hydrostatic pressure test 
cleaned out thoroughly. All terminals, terminal screws equal to H times the working pressure. Then they were 
and sleeves on the end of motor leads were checked and • th9roughly painted and a new strip of canvas, soaked in 
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paint previously, was in
stalled between the tanks 

•and their supporting bands 
and hangers. The safety 
valves were tested and gov
ernor settings were checked. 
At the same time all air 
gages were checked by the 
method of installing a mas
ter air gage in the air line. 

All car wiring and motors 
were tested carefully with 
instruments. This is the 
regular pr act i c e in our 
shops at general inspection 
periods. 

cars having damage done to 
the body, vestibule, etc., 
with the result that a total 
of 182 cars were repaired 
and placed in rush - hour 
service during the four days 
preceding Christmas Eve, 
as shown in the accompany
ing table. 

When it is considered 
that more than 20 per cent 
of the cars in use have two
motor equipments and a 
failure of any kind would 
put a car out of service the 
standard of maintenance is 
self-evident. Truck and car body in

spection and repairs were 
also given closer attention 
than usual. Material and 
supplies were prepared in 
sufficient quantities to meet 
all requirements. Corner 
posts, vestibule posts and. 
other parts were painted 
and kept in stock, ready for 
installation when required. 

Terminals as well as fuses were given careful 
attention 

With the 100 new cars de
livered during the year and 
available, the work in con
nection w it h overhauling 
cars was kept up until Dec. 7. 
No cars were taken into the 
shops for overhauling after 
that date. There were in 
the two shops on Dec. 1 
67 cars for overhauling and 

At the carhouse foremen's semi-monthly conferences 
the importance of putting all cars and equipment in the 
best possible condition was stressed and time and again 
it was pointed out that it was the duty of every one 
concerned to believe in himself and in the value and 
necessity of his work. 

With the work in the shops reduced as cars were not 
taken in for general overhauling, workmen were trans
ferred to the carhouses, to assist in making repairs to 

Motor lead junction boxes were inspected carefully 
and all connectors tightened 

54 cars for damages and other repairs, or a total of 121. 
On Dec. 7, the last day that cars were taken in for 

overhauling, there were 55 cars undergoing overhaul
ing and 35 in for damage repairs, a total of 90 cars in 

CARS REPAIRED AT CAR STATIONS AND SHOPS AND PLACED IN 
RUSH-HOUR SERVICE, DEC. 20 TO 23, INCLUSIVE 

12-20 
47 

12-21 
39 

12-22 
46 

12-23 
50 

Total 
182 

All parts of controllers received special attention 
on inspection 
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the two shops. This total 
was reduced to zero on Dec. 
20 and increased again to 
one car on Dec. 21, 22 and 

. 23, due to one car being 
sent in each day with heavy 
damages, which could not 
be completed befor~ the 
rush-hour period. 

the cars at the sixteen oper
ating carhouses were avail
able and operated during 
the rush - hour period on 
four consecutive days. As 
far as is known by the · 
writer, this record has 
never been equaled. 

During the month of No
vember at the sixteen car
h o u s e s approximately 25 
cars per day were held in 
for repairs during the rush
hour period, or about 1.5 
cars per carhouse. This 
number was reduced, so 
that from Dec. 1 to 19 the 
number of cars held in 
daily for repairs at car
houses during the rush 
hour was approximately 

Heaters were blown out with compressed air and all 
supports, terminals and coils were tightened 

The co-operation of the 
transportation department 
with the shops and equip
ment department in the care
ful handling and operation 
of the equipment was of 
course essential, and it was 
through a complete under
standing and co-ordinating 
of interests that the excep
tional results were accom
plished. All operators en
tered into the work with 
enthusiasm and by careful 

eleven, or practically 0.7 car per carhouse per day. An 
accompanying table shows the number of cars available, 

CARS AVAILABLE AND OPERATED BY CHICAGO SURFACE LINES 

No.Cara 
Date Available 
12- I 3,-490 
12- 8 3,557 
12-15 !,6Zi 
12-16 3,619 
12-17 3,625 
12-20 3,639 
12-21 3,638 
12-22 3,638 
12-23 3,638 

DEC. I TO DEC. 23, 1926, INCLUSIVE 

No.of 
Per No. Cara Per Cara in Per 
Cent Operated Cent Carhouoes Cent 

95. 9 3,38'4 93,0 28 0.8 
97.7 3.'497 96. I 6 0.2 
99.5 3,589 98 . 6 2 0.06 
99.'45 3,597 98.8 5 0.14 
99.61 3,597 98.8 5 0.1'4 

100.0 3,639 100.0 0 0 
99.97 3,638 99.97 0 0 
99.97 3,638 99. 97 0 0 
99,97 3,638 99, 97 0 0 

No.of 
Cara 

in 
ShoJ)!! 

121 
76 
16 
15 
9 
0 
l 
I 

· 1 

Per 
Cent 
3. 3 
2. I 
O.H 
0. '41 
0.25 
0.00 
0.03 
0. 03 
0.03 

number of cars operated and number of cars in car
houses and shops from Dec. l to 23 inclusive. 

It will be noted from the table that on the four days 
immediately preceding Christmas Eve there were no 
cars held in for reP,airs at any of the carhouses during 
the rush-hour period. This means that 100 per cent of 

Car resistors were given a. thorough 
test with instruments 

handling of mechanical and electrical apparatus failures 
due to service abuses were reduced materially. The 
primary objective of the entire organization was to 
keep cars in service and to avoid delays that would 
inconvenience passengers. 

The high class of maintenance work that formed an 
essential part of the continuous program for putting 
car equipment in first class condition through regular 
overhauling and careful attention to mainte~ance de
tails provided a substantial foundation for such an un
dertaking. Many defects were discovered before they 
actually produced trouble and so the real work of re
pairs was reduced. Also by providing a supply of spare 
parts and equipment ahead of time, defective parts could 
be replaced quickly and the actual work of repairs made 
during periods when more attention could be given to 
the work. By providing a maintenance program so as 
to make all cars available for service during the periods 
of maximum load an investment in extra equipment to 
take care of proper service was avoided. 
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Many small tools such as concrete breakers and tampers arc used in track maintenance by the Pittsburgh Railways 

-Pittsburgh's Track Repair Organization 
Permits No Delay to Service 

The Construction and Maintenance Sections of the Way and Structures Divi
sion Work with the ¥unicipalities Through Which the Company Operates 
and Meet the Various Schedules of Improvements that Are Undertaken 

By 0. Williams 
Superintendent of Way and Structures Pittsburgh Railways, Pittsburgh, Pa. 

UNDER the new organization of the Pittsburgh 
Railways all maintenance and construction of 
track is handled by the maintenance of way and 

structures division of the operating department. This 
department is headed by a superintendent reporting 
directly to the general manager. In order to meet the 
heavy demands for new track and also to keep 
the present tracks in good, safe operating condition the 
work is divided between the maintenance and construc
tion sections, each of which is headed by a superin
tendent reporting to the department head. The 
maintenance section deals chiefly with the repairs of 
track and paving and the installation of small jobs 
of special work needed for renewals. The construction 
section does the larger renewal and construction jobs, 
as this department is especially equipped for the pur
pose with modern labor-saving devices. The personnel 
of the construction section is made up of a superin
tendent, three general foremen and ten construction 

foremen. The number of men employed throughout the 
season will vary between 150 and 250, depending upon 
the quantity of work on hand. 

The equipment of this department consists of four 
Thew shovels mounted on standard car wheels, three 
one-bag concrete mixers, two large 10-in. x 10-in. air 
compressors, three 6-ton steam rollers, two complete 
thermit welding outfits, six steel Differential dump 
cars and many 11maller tools, such as pneumatic con
crete breakers and tampers. All of this equipment 
except the steam rollers is operated with direct current 
taken from the trolley wire. In moving the shovels 
and concrete mixers from place to place the motive 
power is supplied by one of the dump cars. The air 
compressors and welding outfits are mounted on single
truck motor cars and so can move readily from place to 
place under their own power. The steam rollers are 
transported on flat cars, generally pulled by a dump car. 
Supplementing all this equipment is a Universal crane · 
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Preparing new track foundations in West Liberty 
near Pioneer Street 

mounted on a 5-ton Mack motor truck and also an elec
trically operated crane mounted on a double-truck car 
body. These two cranes are also used whenever needed 
by the maintenance department in the installation of 
special work jobs. 

In 1924, when the Pittsburgh Railways was removed 
from the receivership, the agreement entered into with 
the city of Pittsburgh provided a blanket annual pay
ment of $300,000 in lieu of paving charges, taxes, etc. 
It states that the work of repaving brought about by 
track removal or replacement, maintenance of track or 
car operation shall be done by the railway under the 
plans and specifications submitted to and approved by 
the director of public works. In case the mileage of 
track operated in the city . is increased or decreased, 
either by annexation of contiguous territory or by con
struction or removal of tracks by the company, then the 
yearly payments as provided shall be increased or de
creased proportionately. 

After the signing of this agreement by the city of 
Pittsburgh the railway immediately presented the same 
proposition to the various boroughs and townships in 
which it had tracks upon paved streets. As a result 
there are now, including the city of Pittsburgh and 
Allegheny County, 38 municipalities operating under 

this agreement. Also several agreements are in effect 
in which the railway company has agreed to install 
the concrete base and the municipalities to furnish the 
surface paving. Under the agreements the new track 
constructed by the railways is determined almost 
entirely by these municipalities in preparing their re
paving schedule. 

The main problem confronting the construction sec
tion was how best to meet these various schedules and 
improvements of the municipalities, working with them 
and their contractors in making these changes, and still 
work efficiently. Due to the wide range of territory 
served by the Pittsburgh Railways it was determined 
that the track to be built in the farthest outlying dis
tricts would be done by contractors, while the company's 
forces would operate within the city, or at least within 
a reasonable radius, in order to facilitate the trans
porting of equipment from one job to another. The 
railway next proceeded to prepare a schedule of the 
starting and finishing dates for certain sections of track 
on each job, arranged so as to conform with the start
ing dates used by the municipalities for the paving 
of the flank. In this way the railway was generally 
able to build one track and move to the next location 
while the municipalities' contractor finished the street 
flank on the first job, after which the railway would 
return and build the other track, which in turn would 
be followed by the street flank. 

Since the various municipalities had several jobs 
scheduled to start at approximately the same date, the 
construction gang was divided into six units of ap
proximately 25 men each. Thus all jobs could be under 
construction at the same time. In this case two jobs 
were handled by one general construction foreman, who· 
moved his equipment from one job to another in the 
order in which they were needed. After certain experi
ments and slight rearranging of the schedule it was 
possible to place a shovel on a job, finish a stretch of 
grading, move to the next job and start grading again 
with but little lost time. The same procedure was used 
with the tamping and roller outfits, so that in all there 
was an almost continuous rotation of equipment. The 
welding gang necessarily followed closely with the final 

. ' 
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Typical cross'-section of track construction used by Pittsburgh Railways 
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Concrete used in track construction on E ast Street Ballast in place on section of track on McClure Avenue 
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tamping operation on each job, pouring and grinding 
the necessary thermit welds. 

This method created a tendency to improve the effi
ciency of each of these units by putting them on a com
petitive basis, as each had to keep up in order to per
mit moving upon scheduled time to the next job. Doing 
the work in this manner resulted in an almost uniform 
speed of about 650 ft. of finished track per week by 
each gang throughout the construction season. In at
taining these results the assistance and co-operation 
given by the municipalities and contractors was of the 
greatest importance. Also contributing to the success 
was the excellent condition of the construction equip
ment, which had been overhauled thoroughly by the 
individual operators in the railway shops during the 
previous winter shutdown. 

As is usual with all schedules, many things arose 
which had not ' been anticipated. There developed, as 
the season progressed, certain improvements which 
were deemed necessary and which necessitated the con
struction or rebuilding of some track. These were fitted 
into the schedule as well as possible, and whenever the 
construction gangs were too busily engaged to take 
care of the work it was allotted to the maintenance 
section and carried through in that way. 

There were also quite a few jobs which required a 
little extra attention and in which more than ordinary 
conditions covering track reconstructien had to be met. 
A few examples of this will give some idea of this: 

In placing the rail across the Ninth Street bridge 
it was determined to use thermit-welded joints. As this 
bridge has a steel deck upon which had been fastened 
clips to receive the rail it was necessary that the rail 
first be laid on ties, the entire length welded, then 
dropped into place on the clips and bolted into posi
tion. The design of these clips is shown in an accom
panying sketch. 

In another instance it was decided to reconstruct only 
one track in the center of a street where previously 
there had been two, and also that this should be done 
without any interference to traffic. This was accom
plished by placing temporary crossovers, removing one 
track, taking out as much of the sub-grade for the new 
track as possible with a shovel and completing the grade 
by hand. This, of course, extended somewhat into the 
second track. The ties were then placed between the 
ties of the old track and the new rails ]aid. 
After this it was a simple matter to make 
connections to the new track and tear out the 
section of the old track and then align the 
new track in its 
proper location. 
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Type of clip used to hold rails on Ninth Street bridge 

closing of the Sixth Street bridge it was decided 
to install an additional loop to assist in rerouting 
the cars formerly crossing the bridge. Here again 
the construction section found it necessary to build 
a track in a heavily congested district on a street 
where there already was one track which could not be 
disturbed until the new one and its connections had been 
completed. This situation was met by first construct
ing as much of the new track as possible and then 
during a night in which the cars were rerouted making 
the necessary connection at each end. At this time 
also the maintenance section was called in to assist, as 
extreme speed was necessary. 

In summing up the results accomplished by this de
partment it was found that in 1926 approximately 16 
miles of single track was built in the city limits of 
Pittsburgh. The straight track in this total was built 
of 9-in., 134-lb. grooved girder rail laid on 8 in. of 
gravel ballast and 6-in. x 8-in. x 8-ft. oak ties. The 
joints were all made by the thermit-welding process. 
The special work in most cases consisted of 9-in., 152-lb. 
grooved rail placed on the same type of construction. 
Outside of the city of Pittsburgh some 14 miles of 

single track was built, most of it using practi
cally the same type of construction except 
with 7-in., 122-lb. grooved girder rail. As 
stated before, in the more outlying localities 

the track was built 

In another in
stance it was neces
sary, due to county 
road improvement 
and the necessary 
installation of a 
large special work 
job at an important 
intersection, to 
unite both the 
maintenance and 
construction sec
tions. Theseworked 
day and night to 
speed up the instal
lation. W i th the Reconstructing tracks on the Seventh Street bridge, Pittsburgh 

under contract. Of 
this there was a 
tot a 1 of approxi
mately 6¼ mi I e s, 
about 3¼ miles of 
which was built in 
Glassport Borough, 
some 2 miles in the 
city of Washington, 
Pa., and 1 mile in 
the city of McKees
port. Thus a total 
of approximately 30 
miles of single track 
w a s reconstructed 
· last y e a r on the 
system. 



After removal 
of grease 
and dirt 
with pumice 
stone, 
the surface 
is rinsed 
with 
warm water 
applied with 
a sponge 

Frequent Painting Required 
,for Modern Rolling Stoel~ . 
Improved Methods Will Reduce Painting 
Costs so that Railways Can Afford to Paint 
Oftener- Cars Should Be Painted Once a Year 

By A. T. Clark 
Super intendent of Rolling Stock and Shops 

U nited Railways & Electric Company, Baltimore, Md. 

KEEPING cars attractive requires a carefully 
worked out system for cleaning and frequent 
painting. Old-time methods produce a beautiful 

finish and long life for the paint, but with the present 
congested city traffic, which soon scratches and mars the 
surface, frequent painting is most essential. The older 
systems of painting were expensive and the piano finish 
which was secured is not needed for a street car. The 
most essential feature is an attractive appearance of 
the car as it is viewed from the sidewalk. By adapting 
methods that will reduce cost and keep the time of 
painting at a minimum, more frequent painting can be 
done economically. 

Old-time car painting methods followed closely the 
practices used in fine carriage and coach building and 
the workmen were, for the most part, recruited from 
shops that built .vehicles of that type. Such a work
man had served for many years under an arduous ap
prenticeship, and only when able to take a carriage or 
coach and paint, varnish and stripe it completely, doing 
all the work alone and upaided, was he considered a 
"coach" painter. . 

On the United Railways & Electric Company of Balti
more some years ago such a method was standard, and 
cars as turned out were indeed attractive. An ac-

companying illustrat ion shows a car painted in that 
manner. The lower panel was in cream with an orange
yellow broad and fine stripe. The upper panel was 
painted in dark Tuscan red with an aluminum broad and 
fine stripe. The broad aluminum stripe was edged in 
black. The belt rail, corner posts and intermediate 
posts were in cream color and the letterboard in Tuscan 
red. The doors and sash were all natural cherry, filled 
and varnished. The numbering and necessary lettering ' 
were aluminum stripe with black edging. 

Higher wages increased the cost, and combined with 
the great length of time the vehicle was in the shop, it 
was felt necessary to study some means to reduce time 
and cost. The older method required after the priming 
coat, which was usually a lead and oil mixture, with the 
oil percentage large, three or four coats of "rough stuff" 
or surfacers. Each required about 24 hours for drying. 
After the last of these coats had stood for 24 hours, a 
carefully trained painter with a rubbing block and water 
brought the car surface to a high degree of smoothness. 
Great skill was required to prevent rubbing more at 
some points than others, which would produce low places 
that would show up when the final varnish coats were 
applied. After this one or two coats of body color were 
put on, and then the successive coats 0f varnish, which 
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were also rubbed down, until the final coat, usually of 
finishing varnish, was applied. The numbers, lettering 
and decorations were put on after the first coat of rub
bing varnish. 

Considerable study and experiment showed that a 
"Rreat reduction could be made in the cost of painting 
cars by substituting the glazing coat of oil and white 
lead, made of such consistency that it would dry hard 
and sand smoothly. It was also. found that enamel 
could be substituted for flat color and varnish coats. 
Exterior surfaces in natural woods, varnished only, 
while very attractive when new were difficult to keep 
that way and as a rule soon perished. Today almost 
universally such surfaces are painted, then varnished, 
as is the rest of the exterior of the car. Lettering and 
striping have been eliminated generally, and such as 
remain are applied in the decalcomania form. As might 
be expected, with the former high cost of painting, to
gether with a painting period of approximately four
teen days, it was not possible to pass many cars per 
year through the paint shop. Hence the periods for 
successive shopping for paint were two to three years. 
As an average this was too long for best results, and 
instead of cars being improved in condition, every so 
often the undercoats were so defective as to require 
burning off. This added still more cost and time to the 
car painting. As a result of experience with the prac
tices that we are now pursuing, it has been found that 
it is quite possible, at a fairly small cost per car, to 
send the cars to the paint shop ever:, twelve month«. 
Such fairly frequent attention keeps the exterior 
painted surfaces in an excellent state of preservation. 

Of course, there occurs today, as a result of the con
gestion of vehicles in the crowded streets of our large 
cities, an unusual amount of damage to exteriors of 
cars, so that, no matter what care or cost has entered 
into the preparation of a painting job, the vehicle is 
liable to damage that will decidedly mar its appearance. 
It is evident that the least expensive method of paint
ing, giving good. appearance, is preferable to a more 
expensive method giving results of the old-time carriage 
work. 

The following methods are now pursued ,n the paint
ing of cars of the United Railways & Electric Company: 

The foreman painter keeps a card index 
d of each car by number, filed 
ccording to the months in which 

they were painted. Thus, by 
looking through a group 

of cards, he knows 

Simplified color schemes are the standard practice 
in Baltimore 

almost instantly those cars which should be sent to the 
shop for painting. He prepares a list which is turned 
over to the foreman of the motor and truck shop, who 
has charge of the transferring crews, and is thus pro
vided with cars to work upon. 

METHOD USED FOR PAINTING A NEW CAR 

As the cars are brought to the paint shop they are 
examined by the carpenter shop representative, who 
fixes any loose or damaged panels or moldings, and does 
any other work of this nature required prior to paint
ing. While this is going on the car trimmers remove 
seats, side-window screens and Hunter signs. In the 
meantime the roof painters have given the roof a coat of 
paint. A special type of portable scaffold · has been 
found efficient for the painting of monitor sashes and 
side roofs. The car is cleaned on the outside, from 
top to bottom. In order that the car will clean more 
rapidly a coat of weak acid is placed on as much of the 
surface as is possible at one time with a 4 01· 5-in. wall 
brush. Then follows a washing with liquid soap made 
of linseed oil and potash, put on with a brush. The 
cleaners next rub the surface with No. 1 steel wool to 
remove the dirt and grease. Around the heads of nuts 
and bolts it has been found that a little fine pumice 
stone will assist the removal of accumulated grease or 
dirt. With a sponge and lukewarm water, the surface 
is rinsed thoroughly. An-: accompanying illustration 

Old-time painting methods gave much attention to striping and lettering 
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shows a portable scaffold, which has been designed 
specially so that two can work at the same time. When 
the upper portion of the side of the car has been fin
ished, the remaining lower half is similarly finished by 
working from the floor. 

As soon as the car has dried thoroughly, all the sur
faces which exhibit cracks, nail holes, scars or other 
imperfections are coated with a lead and oil primer. 
This is also done on the first day. Any new moldings 
or panels inserted have been previously painted, so that 
only in rare instances is new wood encountered. Under 
a separate heading will be found a description of the 
painting from the raw wood up. On the second day, 
the car is given a coat of red enamel, cutting around 
numbering, lettering, and other decorations. Following 
the coat of enamel the car is given one coat of finishing 
varnish on the third day. In some instances, where 
cars are in good condition, with the surfaces not 
scratched or marred, it is possible to varnish the car 
without a coat of red enamel, and this saves one day. 
After standing for 24 hours the car is ready to receive 

A portable scaffold has been found particularly efficient 
when painting monitor sashes and side roofs 

seats, window screens, Hunter sign curtains, and other 
trimmings. On the fifth day the car is ready to be re
turned to service. 

As soon as the exterior has been cleaned (usually the 
second day) the cleaners begin work on the interior of 
the car. Here great care is required. The use of acid 
is eliminated entirely and only upon exceptionally dirty 
spots is soap used. The work is begun on the ceiling, 
working down the sides of the car to the floor. The 
interior cleaning includes underside of hoods and vesti
bule ends. Accumulations of dirt, paper, etc., under 
longitudinal seats and such places are removed. After 
the interior cleaning has been finished, the paint shop 
foreman or his assistant examines the car and decides 
whether the interior condition warrants renovation or 
revarnishing. Should the varnished surfaces appear ln 
good condition a special renovating oil is employed. 
If, on the other hand, the surfaces appear dull and un
attractive, the car is varnished. The interior of the 
vestibule ends, however, usually receives such hard 
service that it is found desirable in nearly all cases to 
repaint the woodwork, using a solid color, imitation 
mahogany or natural cherry finish. Seat pedestals are 

bronzed; stanchions, hand brake supports, etc., are then 
painted or enameled, and finally, on the same day that 
the car is given a coat of clear varnish, the floors are 
painted, so that both are drying simultaneously. Before 
the car is put back into , service, all the windows are 
cleaned carefully and the excess paint is removed with 
the use of an old razor blade. 

PAINTING FROM THE RAW WOOD UP 
REQUIRES SPECIAL TREATMENT 

'- The practices followed on a car from the raw wood 
up differ from those already described. To the raw 
wood is first applied a primer made of two-thirds raw 
linseed oil and one-third pure whitelead. This is colored 
pink by the addition of a small amount of Tuscan red. 
After this has been allowed to stand 48 hours it is 
sanded with No. 1 sandpaper. Then the second coat of 
primer made of half linseed oil and half whitelead, 
which has also been colored, is put on. This second coat 
is allowed to stand 24 hours and is then sanded with 
No. 1 sandpaper. The third coat of surfacer consists of 
one-third linseed oil and two-thirds whitelead, colored 
as previously described. This third coat, after being 
allowed to stand, is likewise sanded. 

Generally speaking, there has now been provided a 
good, smooth surface. If, however, a still better sur
face is desired, a knifing coat of lead with a small 
amount of oil and turpentine is then used, which, after 
standing 24 hours, is smoothed down very carefully with 
No. ½ sandpaper. There is then applied a red under
coating, which is a quick drying, non-sanding surfacer. 
The next coat is the red body enamel. This is allowed 
to stand 24 hours and then the numbers, lettering, and 
other decorations are applied. Following this, the car 
is given two coats of finishing varnish with 24 hours be
tween for drying. 

The result of sending cars to the paint shop every 
twelve months is that very few cars require such treat
ment. The burning off of old paint under these condi
tions is also very rare. 

The present paint-shop force includes one foreman, 
one assistant foreman, one inspector, twenty-two first
class painters, sixteen second-class painters, six third
class painters, three fourth-class painters, one first-class 
helper, five second-class helpers and twenty women. 

ONE HUNDRED CARS A MONTH PAINTED 
IN BALTIMORE 

The total number of passenger cars on the system is 
approximately 1,200 and with an average output of 100 
cars per month it is "possible to send every car through 
the paint shop each twelve months. The paint-shop 
force also does a great amount of work in painting auto
mobiles, trucks and bus bodies. During 1926 a total 
of 49 were painted in addition to the cars. Consider
able painting is also done by this force of all kinds of 
signs, also waiting stations and office sections of build
ings. A quite extensive rerouting of cars resulted 
in making changes of more than 1,000 Hunter sign 
curtains. 

Painting records show that the following are fair 
estimates of cost: To paint the exterior and varnish 
the interior according to the old methods, including 
numbering, lettering and striping in vogue at that time, 
would cost on today's rate of wages and price of ma
terials between $250 and $275 per car. To bring up a 
car from the raw wood following present-day practice 
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would cost about $125. To clean down, touch up and 
revarnish, including .one coat of enamel and one coat of 
varnish, costs on the average of $60 per car. The pres
ent standard practice eliminates the two colors and 
striping. ~ 

Formerly the side window screens were giv'.!n one 
coat of aluminum bronze. Investigation of this detail 
indicated the need for some quicker method, such as 
dipping the screen in a shallow . pan of paint. As 
aluminum bronze separated in a very few minutes, it 
was difficult to keep the material in a homogeneous con-

. dition. Finally a scheme was devised to use a gray
colored paint generally similar in appearance to alu
minum. Screens can now be dipped in a few minutes. 
By doing a large number at one time still further 
economy is possible. 

The frequent repair, replacement and making of new 
Hunter sign curtains indicated the need for a change 

Silk stencil method of making Hunter signs 
One section of a Hunter elgn hae just been printed and the 

workman le llftlng the sllk etencll off'. the freshly-painted elgn. 
This section Is then cut loose from the roll of cloth and the 
fresh strip of cloth Is drawn under the frame. The frame le then 
clamped down and another sign painted. 

from the slow hand method. A careful study of the 
use of silk stencils has shown that this work can be 
done at small cost with great speed. A recent example 
was occasioned by the need of signs for trolley poles 
indicating the proper stopping point for cars. as the 

Printing arrangement and device for impregnating Hunter 
sign cloth with oil to make it impervious to water. This 
is necessary to prevent buckling and wrinkling 

Two men dipping side window screens 
The screen has just been placed In the gray paint and has 

been llfted out and Is about to be hung on the rack above the 
dipping table eo that the surplus may drain off. After several 
screens have been dipped and allowed to drain for a few minutes, 
a dry brush removes the surplus paint. The screen Is then placed 
In the rack seen In the forefront of the picture. Hanging from 
the corner of 'the screens Is a tag which shows the number of 
the car to which the Individual screen belongs, 

result of eliminating stops during rush hours. Ap
proximately 1,500 signs were required to be delivered 
in approximately ten days. By the use of a silk stencil 
and the dipping of the sheet metal on which the working 
was applied, it was possible to turn out these signs with 
lettering on both sides within one week. 

In the foregoing, the work that has been covered has 
been done by the brush method. Nevertheless, numer
ous experiments have been made to accomplish this by 
use of spray methods. Owing to the excessive amount 
of vapor the results have not been satisfactory. Com
plaints arose from the workmen in the vicinity. With 
the use of lacquers this is even more pronounced. It 
has also been found that lacquers do not work out sat
isfactorily on woodwork, and as the greater portion of 
the cars have wood surfaces lacquer has not been con
sidered seriously. It is believed that there is need for 
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considerable investigation of this problem, especially 
along the line of producing a spray gun which will 
atomize the paint, varnish or lacquer, but will control 
the spread of the finely-divided particles. So far, the 
use of spray painting has been confined to the painting 
of large surfaces, such as walls, partitions of build
ings, car body trucks and generally where the fumes 
would not be of extreme annoyance. 

Experiments and tests have also been made with the 
use of long oil enamels. Generally speaking, these re
sults have not been at all satisfactory because of two 
conditions. First, there is a longer and uncertain 
period required for the drying. Instances have occurred 
where as long a time as five days was needed for a 
single coat to dry. Secondly, without a coat of varnish 
over the coat of enamel, great care must be exercised 
in the kind of cleaners used at terminals. It has been 
found that such enamels are injured by any acid 
cleaners. 

The company has for its heavy service lines quite a 
number of front-entrance cars of the Birney safety 
type and articulated cars arranged for front entrance 
especially designed by the railway. In order to acquaint 
the riding public with cars that load at the front, all 
front-entrance cars are painted in cadmium yellow, the 
rear-entrance cars using the-standard red color. 

RECORDS OF PAINTS USED KEPT BY 

GLASS SAMPLES 

The need for records on paints of different kinds is 
met by providing a small cabinet holding a large num
ber of pieces of glass approximately 3 in. x 5 in. in size 
on which samples of any new paints are placed, together 
with an identifying number and a record of who 
furnished and when. This makes it very easy to check 
up on the delivery of paint materials as to body and 
color. Samples are also kept in a similar manner of 
paints made in the paint shop, with the formula, so 
that at all times such materials can be reproduced ex
actly as to color and general consistency. 

The liberal use of paint in the paint shop is en
couraged with the view of keeping a clean, fresh and 
attractive appearance. It is believed that such expendi
tures, although small, have a beneficial effect upon. the 
morale of those working in such surroundings. It also 
produces an inviting atmosphere to those who, upon 
occasion, visit this part of the railway system. 

Since the war, the gr.eater portion of the car cleaning 
preparatory to painting on our system is being done by 
women. This was brought about by the shortage of 
man-power. Women are also employed in the paint shop 
to clean windows preparatory to sending the car out for 
services. 

Constant tests of paints, oil and varnishes are being 
made under supervision of the foreman of the paint 
shop, usually in the form of test panels. These test 
panels are prepared carefully under his supervision and 
a record of the materials and their method of use care
fully noted. The test panel is then numbered, dated 
and placed out for exposure. Removal of test panels 
is not permitted without instructions from the superin
tendent and a record is made of the conditions upon 
removal. Generally speaking, paints are exposed for 
twelve months, and varnish and similar materials for 
eighteen months. Color combinations are under con
stant consideration, with the view of obtaining an 
attractive color scheme with a cost equal to or less than 
that existing at present. 

Poor Tools l\lay Cause Injury 

POOR quality tools, good tools· impaired and the 
improper use of tools account for about 11,000 casual

ties yearly among railroaders of the United States. A 
study of "tool accidents" on a single representative 
railroad has disclosed that 89 per cent of injuries are 
chargeable to tools. They come under four leading 
causes: Struck by tools in hands of self or others, 33 
per cent; bars slipping, 25 per cent; jacks slipping or 
falling, 16 per cent; wrenches slipping, 15 per cent; 
various other causes, 11 per cent. 

In one year there were 3,868 compensated accidents 
recorded in New York State, each caused by the misuse 
of hand tools, or defects in such tools-proof that safety 
is of vital importance to the user of tools. 

Slight yearly reductions in the annual toll from tools 
used carelessly indicate a lessening of the general haz
ards, but the fact that tool accidents are mostly confined 
to shops, stores, tracks, bridges, and buildings where 
men work in groups under the close surveillance of their 
foremen and where safety supervision is easy to provide, 
makes it evident that a greater improvement is possible 
with better co-operation between workmen and foremen. 
Tool accidents will decrease to the extent that super
vision and co-operation become effective. 

Burred and feathered chisels and sledges, hammers 
and shovels that are loose on their handles, wrenches 
with spread or worn jaws and jacks with defective 
ratchets are an index to the efficiency of those who use 
them as well as to those who supervise the work in 
which they are being used. 

Improper use of tools, even though dangerous, will be 
discontinued only when foreman and workmen have a 
mutual understanding that such practices will not be 
tolerated. To be effective it must be understood by all 

. that the foreman's instructions are to be enforced, and 
that if necessary the workman who refuses to abide by 
them will be disciplined. 

New Shops of Chicago Rapid Transit 
Company Will Occupy 15 Acres 

T EN separate shop units are planned by the Chicago 
Rapid Transit Company to be located at Niles Cen

ter. They will cover upward of 15 acres and are laid 
out and connected with each other so as to afford the 
utmost efficiency in handling cars. When the elevated 
railroads were operated as four separate companies each 
road had its own shop and there was no provision for 
an interchange of equipment. That condition had to be 
continued as a matter of necessity after the companies 
were consolidated. When the new shops now under 
construction are completed they will have a capacity 
sufficient to care for all the present equipment, and pro
vision is being made for adequate expansion. The pres
ent shops will be used for purposes of inspection and 
minor repairs. 
· Work on the first unit of the shops is progressing 

rapidly and it is expected that it will be completed in 
May. This unit is the paint shop. It will be followed 
by other units from time to time until all of the shops 
are completed. The building now under way is 200 ft. 
by 224 ft. in outside dimensions. The walls are of Old 
English mission brick with cast stone trimmings. All 
of the buildings to follow will be of the same design. 
This will give them an attractive appearance, in keeping 
with the neighborhood. 



Glimpses 
into the new· 

B.-M. T. 
Repair Shop 

A
. ELECTRIC RAILWAY SHOP equipped 

completely with the latest machine tools and 
other modern equipment is an inspiration 

to men responsible for electric car maintenance. 
Such an example is furnished by the new DeKalb 
Avenue repair shop of the Brooklyn-Manhattan 
Transit Corporation. 

Prior to June, 1926, all maintenance work on 
surface cars for both the above corporation and the 
Brooklyn City Railroad was consolidated under 
one head. The separation of this work for the 
two companies made it necessary for the Brooklrn
l\1anhattan Transit Corporation to have increased 
facilities. The DeKalb Avenue shop was rebuilt 
and enlarged and the very latest shop equipment 
that could be obtained was installed. 

Like other officials of city railway systems. 
those of the Brooklyn property felt that suitable 
facilities and shop equipment for maintenance 
work are essential to safe and reliable car service. 
Particular attention was given to the selection 
of machine tools. Experts studied the various 
machining operations that are necessary for car 
repairs, improvements were added and several spe-
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cial machines were built by manufacturers to meet 
the specific class of work. Each machine is pro
vided with individual electric drive. \Vork and 
materials can pass through the shop without delay, 
floor space can he used to the best advantage and 
any congestion at one machine does not interfere 
with independent operation of another. 

The accompanying illustrations show some of 
the apparatus of this extensively equipped shop. 
At the top of this page one of the 10-ton cranes is 
shown serving the hydraulic wheel press. A general 
view of the truck overhauling bay with the machine 
shop at the rear is shown below. 
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The 

Wheel and Axle 
Department 
is a busy section 

The helical geared ball 
bearing lathe, Fig. 3, is 
used almost entirely for 
turning armature shafts. 
It is large enough to take 
the broom shafts of 
sweeper equipment. 

The high-speed, 300-ton 
closed tank type wheel 
press, Fig. 4, is 54 in. be
tween tee bars and has 
an 18-in. stroke. 
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Axle straightening is done 
in the 125-ton hydraulic press, 
Fig. 6. 

A hydraulic cylinder in 
the bed of the 48-in. 
wheel boring machine, 
Fig. 5, lifts wheels into 
position, and forces the 
jaws together. 

-

Push button control 
for the motors is a fea
ture of the 48-in. wheel 
lathe, Fig. 7. 

ll.-M.T. REPAIR Snor SECTI01" 



The Electrical Repair Departme11t 

This combination \ 
commutator slotting, 
turni ng and band
ing lathe, Fig. 8, 
i, a special ma
chine designed for 
electric r a i I w a y 
shops. 

The baking and drying ovens, Fig. 10, 
have thermostatic heat regulation and clock 
control for turning off the heat. 

Steel car repairs require 

Modern Sheet Steel 
Machines 

f 

The power squaring 
shears, Fig. 12, cuts 
side sheets for steel 
ca rs and other sheet 
metal work. 
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is completely equipped 
for maintenanc;e of all 

motor and control 
apparatus 

Conveniently arranged armature 
stands facilitate work of rewinding, 
Fig. 9. 

A h a n d bending 
hrake shapes sheet 
steel for splash guards 
and sand boxes, Fig. 11. 

sos 
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Bushings and pins are made economically on 
the universal turret lathe, Fig. 14, which feeds 
bar stock with draw-in collets without stopping 
the machine. 

surfaces are 
finished quickly in the 
16-in. shaper, Fig. 16. 

The Machine Sho 

Surfaces of motor shells, 
gear cases and truck 
frames a re finished on the 
planer in the foreground, 
Fig. I 3. A motor shell is 
being rebored in the hori
zontal roring mill in the 
rear. 

Motor shells and 
truck frames can be 
clamped perma
nently when drilled 
in the radial drill, 
Fig. 15. 

The friction of a 
disk on the pulley 
of the grindstone, 
Fig. 17, rotates a 
pump to rnpply 
w a t e r for wet 
grinding. 

B.-M.T. REPAIR SHOP SECTION 



~s Most Modern 
To maintain a11d repair cars 
speedily and keep them up 
to the modem standards of 
excellence a completely 
equipped machine shop was 
i11stalled 

Turning of car 
axles is done quickly 
on this la the, Fig. 21. 

Axle caps arc 
bored with a special 
jig in the universal 
m.ill ing machine, 
Fig. 18. 

The forcing and 
broaching press, Fig. 
l9, is convenient for 
broaching cont roller 
handles and pressing 
in bushinl?s, 
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T ruck bolts, turn 
buckles and special 
nuts a re threaded 
and tapped in the 
2½-in. holt cutter, 
Fig. 20. 

SOi 



Modern 

Wood-Working Machi11es 
eliminate 

much hand work 

The 36-in. hand, 
scroll and rip 
sawing machine, 
Fig. 23, is a con
venienr accessory. 
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M a I e r i a I is cut 
quickly into slats and 
narrow widths on the 
automatic self-feerling 
rip saw, Fig. 25. 

Stiles and rails for sash 
and doors are mortised on 
this automatic vertical 
hollow chisel mortiser, Fig. 
22. It has a power stroke 
for the l"hisel ram. 

This four-spindle 
boring machine, Fig. 
24, has a vertical ad
justahlr. table. 

B.-M.T. REPAIR Snor SECTION 



The oil burning 

Small work can be 
done by one man aided 
by the blacksmith's 
helper, Fig. 27. 

furnace , Fig. 26, is 
used for heating heavy 
pieces with a long 
surface. 

Forge Shop 
Equipment 

is suited to light 
and heavy work 

Rods, angles, and other small 
pieces are heated in the forge , 
Fig. 29. 

E LECTRIC R AIi.WA Y jOURN.\L, March 19, 1\127 

Hehding and 
pressing a re es
sential opera
tions of the bull
dozer, Fig. 30. 
It is used also 
for testing the 
compression of 
heavy springs. 

Bending, shaping 
and welding heavy 
iron can be d o n e 
<1uickly with the ai r 
hammer, Fig. 28. 

50'} 



Electric Trucks are a great 
convenience for material handling 

510 

A crane truck, Fig. 31, handles heavy parts in the material storage 
yard. 

Small material is moved quickly by trucks, Fig. 32, with stationary 
platforms. 

Controllers, compressors and other car equipment can be placed on 
work benches b_v one man with the elevating platform truck, Fig. 33. 

The Tool Room 
one of the shop's show places 

The twist drill grinder, 
Fig. 35, has a special 
wheel truing attachment. 

Cylindrical, internal and surface grinding arc <lone 
on the universa l cutter and grinder, Fig. H. 

Many operations are done economically on the uni
versa l milling machine, Fig .. 36. 

B.-M.T, REPAIR SHOP SECTIOS 



Electrical Maintainers Are Not 
Trouble Men 

" Successful Maintenance Should Keep Property and 
Equipment in Such a State of Repair that There Are 
No Reports of Trouble-Rigid Inspection at Regular 
Intervals Has Produced Gratifying Results in Chicago 

• 

By Dwight L. Sm ith 
Electrical Engineer Chicago Rapid Transit Company, Chicago, Ill. 

P
ROBLEl\lS in electrical maintenance that require 
daily solution on the lines of the Chicago Rapid 
Transit Company are quite different from those of 

the average city property, but similar procedure and 
organization can be used by most railways. The route
miles operated total 77 and the single-track miles 217. 
As most of the track is on elevated structures with third 
rail and as there are 224 passenger station buildings 
and an extensive private telephone system maintenance 
work is quite varied in character. 

The electrical department is responsible for all elec
trical maintenance except that of rolling stock, signals 
and interlocking. The principal items include the fol
lowing: 

Third rall . . • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 200 miles 
Overhead trolley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 mlles 
Telephone cable . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66 mlles 
Telephone Instruments ...... .'..................... 575 
Feeder cable, underground and overhead............ 286 mlles 
Street and yard lights ....••....................... 1,010 
Electric sign l!ghts . . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . 1,560 
Station and building lights .........•......•......•. 27,130 
Storage batteries (rallroad) . . . . . . . . . . . . . . . . . . . . . . . 6 
Substations (owned by rallroad).......... . . . . . . . . . . 5 

Despite the magnitude of this task it is accomplished 
with a force of less than 50 men and the property is 
not only well maintained but its physical condition is 
being bettered continually. 

Some years ago these maintenance workers were 
called "trouble men," with the natural result that they 
believed their work was to take care of only such trouble 
as was reported. Now the word "trouble" is taboo, the 
men are known as "maintainers" and their efforts are 
directed toward keeping property and equipment in such 
a state of repair that there are no reports of trouble. 

A thorough system of inspection is a big factor in 
approaching this goal. Every item in every location is 
given a rigid inspection at regular intervals, varying 
from once a day to annually, based on the type of prop
erty and the location. This system is laid down in detail 
in the inspection manual with '\\'.hich each maintenance 
foreman is furnished and which he uses as a text book 
to school his men. In the manual there is a division of 
the property into classes and groups and the railroad 
is classified into zones, according to the density of traffic. 
A definite interval for inspection is assigned for each 
class and group of property, varying with the zone; 
for instance, subway lights and signs are inspected 
daily, third rail in the central zone bi-weekly and bond
ing in yards annually. 

On some classes of inspection, principally those which 
come at longer intervals, the exact dates are left to the 
discretion of- the foreman to fit in with his work. 

•(P•......-v...._...._._) 

CHICAGO RAPID TRANSIT COMPANY 

IN&,.IECTION ftlEP'OIIIT 

" "' 

ILICTIIUL ll1llTWln ULT TIIIILI IDll1 

3, HI o_..,..i!f?Ld_zz..._, .. ~ 

-·- I -......... I! 

Fig. 1 (at top)-Inspection report used for 
property along lines 

Fig. 2 (in center)-Form used for reporting 
results 0£ inspection 

Fig. 3 (at bottom)-The trouble sheet serves as a 
permanent record of cases as reported 
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Otherwise a schedule of dates for each inspection is 
published perfodically in a bulletin, and no deviation 
from them is permitted. This is notably th_e case with 
trolley wire, where inspections must be made at night 
and where both foremen and inspectors were prone to 
postpone the date if any reasonable excuse offered. Now 
no excuse is deemed adequate. 

Not only does the manual assign regular periods for 
inspection but it includes a catechism for each class and 
group of property. A series of questions indicates what 
possible faults are to be looked for and the answers 
tell what is to be done when any of these faults are 
found. 

The inspectors in general do the maintenance work. 
Small faults found by them are repaired on the spot. 
Larger faults are reported· to the maintenance foreman, 
who arranges for the necessary men and material for 
the repair. Faults too large to be taken care of by 
the maintenance forces are reported by the foreman to 
the office for inclusion in the construction schedule. 
The seriousness of any fault discovered determines the 
celerity with which it is repaired. Emergencies are 
reported immediately by telephone and the necessary 
men and material are despatched at once. 

Reports of routine inspections are made out by the 
inspectors, approved by their foreman and forwarded 
to the office, where they are noted by the electrical super
intendent and then recorded. This record shows the 
dates of inspection of each class and group of property 
in each location. A frequent check-up serves to show 
whether inspections are being kept up to the required 
interval. The forms used in reporting inspections are 
shown in Figs. 1 and 2. 

In line with the policy of prevention 'is the practice 
of anticipating possible trouble caused by necessary 
interference with electrical property by the work of 
other departments. This information is given through 
an exchange of work orders, by written and telephone 
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reports and by close liaison between the supervisory 
forces of the departments. In some cases the inter
ference can be eliminated temporarily while work is 
going on. A close watch always is kept and inspections 
are made more frequently than normally. 

Maintenance men are grouped into gangs of from six 
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The maintenance shops serve as head
quarters for the men-they report and 

quit work at the shop 

to eight, each in charge of a foreman. 
There are five such, one for third rail, 
one for telephone, one for cable and 
one for line work, small wire and light
ing. These four gangs not only do 
maintenance but minor items of con
struction, and work over · the entire 
system. Each has a maintenance shop 
as its headquarters and as the men 
work one place today and another to
morrow, they report and quit at their 
shop. Each shop is equipped with the 
necessary tools and a working stock of 
material which is taken out as needed. 

The fifth gang includes the main
tainers, who are assigned to divisions and branches of 
the road and who, in general, work singly, but are always 
on hand in their assigned territory. A large part of the 
work of these men is replacement of burnt out lamps and 
taking care of trouble as it is reported, but in spite of 
this, the term "trouble man" is avoided and they are 
known as ,"maintainers." Each of these men has a 
headquarters at the geographical center of his territory. 
There he keeps his necessary ·small tools and stocks of 
lamps and material, arranged neatly in steel cases. lfhe 
foreman of this group acts largely as an inspector, spend
ing time with each of his men in turn, checking up their 
practices and standardizing their methods. He is respon
sible for keeping their headquarters supplied with the 
necessary stock of materials, which are ordered from 
and delivered by the electrical materials man. 

The first four gangs mentioned are on duty only 
during regular working hours. The fifth one not only 

The illustration at the left shows method 
of measuring the thickness of head of 

the third rail 

has a day shift but has a second shift 
of two men who are on duty up to 
1 a.m. with a consolidation of territory. 
Between 1 a.m. and 8 a.m. the small 
amount of maintenance necessary other 
than that regularly scheduled is cared 
for by men acting in the dual capacity 
of signal and electrical maintainers. 

The costs of maintenance work of 
each class are kept by the cost clerk on 
maintenance work orders. These cover 
twelve-month periods ending Oct. 1 so 
that the data are ready for use in mak
ing the budget for the succeeding 
calendar year. 

The power supervisor acts as work dispatcher and 
clearing house for all electrical trouble. He can reach 
by telephone every point on the system. All foremen 
and maintainers keep him informed as to their where
abouts, all electrical trouble is reported to him and he 
can reach the proper personnel quickly to cover any 
emergency. The territorial · maintainers are directly 
under his control at all times, receive from him trouble 
assignments in their territory and report back on each 
case and to get their next assignment. A "trouble 
sheet" kept by the power supervisor serves to record 
·cases as reported, designates assignments and "OKs" 
with the time that the order is given. This becomes a 
permanent record kept on file for three years and to 
which reference is frequently made. This is shown in 
Fig. 3. 

The maintainers on the afternoon trick have a large 
territory and skillful routing by the power supervisor 
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Fig. 6-Graph gives a continuous record of cases 
reported and repaired 

is necessary to enable them to cover all reports. He 
keeps a graph of the number of defects reported and 
repafred. Fig. 6 gives such a graph. This is of value 
to provide a constant picture of how the work is pro
gressing. 

Sometimes the territorial maintainer can make only 
temporary repairs which are safe enough for operation 
for a few days. When such repairs are made a "follow
up slip" is filled out by the power supervisor and sent 
to the foreman of the appropriate maintenance gang, 
which makes the repair permanent. 

The Chicago Rapid Transit lines are a consolidation 
of five properties, each of which originally used a dif
ferent standard of construction and materials. Since 
the consolidation universal standards have been laid 
down to which all new construction and rehabilitation 
conform. Many of the old parts must still be kept in 
stock for maintenance, which makes quite a variety of 
maintenance materials, but standardization is progress
ing gradually. 

Renewals are r eally wholesale maintenance, but there 
is a defi nite point, determined by an economic balance, 
where smaller r epairs should stop and larger renewals 
begin. In determining this point the first requisite is 
accurate information; estimation will not do. The serv
ice en this road is so severe that in places No. 0000 
hard drawn copper trolley wire has a life of only eight
een months. To determine when renewals are neces
sary and their extent the trolley wire is calipered 
in each span with a mic rometer caliper about every 
50,000 wheel passes, t he passes being measured by an 
automatic contactor-operated counter. These measure-

ments are plotted on a map and a study of this record 
gives the desired information. Fig. 4 shows such a 
map. Where weak spots are found which do not as yet 
require renewal they are calipered at more frequent 
intervals. This plan has enabled the company to keep 
wire in service until worn to 40 per cent of its original 
area, without a wire break in 2½ years due to wear. 

The useful life of the original installation of third 
rail is just being reached. The same method has been 
used to determine the necessity for renewal, the rail 
head being measured for thickness every rail length 
and the results similarly plotted. The gage used for 
this measurement was designed and built by the depart
ment. It is arranged so that the operator is insulated 
from the rail, can place his gage on the rail without 
stooping and take his reading from a scale at the height 
of his eyes. A small clipboard attached tb the upright 
holds the sheets on which the readings are recorded. 
The resulting graph is shown in Fig. 5. This method 
has resulted in renewals of comparatively short lengths 
where absolutely needed, rather than the previous prac
tice of renewing long lengths which were estimated to 
require it, only to find that a part of the rail renewed 
still had several years of useful life. 

Throughout this system of maintenance the keynote 
is inspection-catch the possible faults before they oc
cur and remedy them. The result has been that delays 
because of electrical faults are now almost unknown, 
and that in spite of the continued addition of property 
the maintenance man-hours are steadily decreasing. 

Modern Cars and 
Pneumatic apparatus must be given careful attention, 
Regular and systematic care is essential. 
Oil and grease will prevent abnormal wear. 
Periodic cleaning will assure continuity of service; 
Even the door engines should not be neglected. 
Require all inspections to be of the highest type. 

Men should be instructed in proper care of parts. 
All valves must be carefully tested during inspection. 
Instead of criticising the design, do the work well; 
No apparatus will function right if maintained wrong. 
The secret of good operation is good care-
Every nut, bolt and moving part should be examined, 
Nothing should be taken for granted. 
Analyze failures carefully to prevent a repetition, 
Note the cause of each one and correct the cause. 
Careless work should not be tolerated, 
Even the motormen can help by proper operation. 

With every man helping maintenance will be improved. 
Insist on regularity of inspections, as 
Long overdue inspections invite road delays, so 
Let delays decrease and public friendship will increase. 

Personal supervision will prove beneficial. 
Running apparatus until it f ails is poor practice, for 
Old or defective parts should be replaced. 
Vision of 100% perfect operation can be a t tained, and 
Every management wants successful performance. 

Each man will do his share if instructed properly; 
Co-operation must exist. To do t his 
Only capable men should be used on the work and 
No inferior material should be used for repair s. 
Old methods of drainage are not a lways suitable. 
l\luch depends on t he piping arr angement; 
Inspect all piping and apparatus for slow leaks. 
Carefully operate all parts before return to service 
And if these details are taken care of pr operly 
Long and successful operation will be assured. 
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Just t,? the north of the main carhouse and repair shop in Chattanooga is a 70x200-ft. garage recently built by the 
Tennessee Electric Power Company 

B·us and Vehicle Maintenance 
Centralized in New B11ilding 

Railway and Power Motor Vehicles of Tennessee Utility 
Housed in 70x200-Ft. Steel-Tile Structure-Mechanical 
Costs Kept for Individual Vehicles-. Facilities Include 
Railway Type Pit with Lights Mounted in Side Recesses 

By E. D. Reed 
Manager Chattanooga District, Tennessee Electric Power Company, Chattanooga, Tenn. 

W
ITH the opening of a new garage early this 
year and the working out of a system for keep
ing costs on individual vehicles, the Tennessee 

Electric Power Company is now well equipped to han
dle under the one roof all 

to the north of the present trolley carhouses. As shown 
in the accompanying plan, the garage runs through 
from :Market to Broad Street with two doors on each. 
This location simplifies the supervision, since J. R. 

Anderson, superintendent 
of its 57 motor vehicles. 
These include five Model 
Z Yellow buses, 29-pas
senger capacity, operated 
from the downtown sec
tion to outlying parts of 
the city of Chattanooga, 
and 52 trucks and auto
mobiles. The latter in
clude various makes and 
types-Packards, Buicks, 
Dodges, Chevrolets and 
Fords. The trucks are 
White and Federal. In 
this list are vehicles used 
by both railway and 
power departments, line 
and emergency cars, as 
well as official automobiles. 

A site for the garage 
was available immediately 

A repair shop feature is a 40-ft. pit with openings along 
the side for electric lights. The rolling steel door 

leads into the main storage space 

of railways, has jurisdic
tion over the garage, 
which is directly in charge 
of 0. E. Nix as foreman. 
Under him are four day 
mechanics and two night 
mechanics with a washer 
on duty day and night to 
do oiling and greasing as 
well. Another employee is 
a boy whose sole duty is 
to keep the garage clean. 
This job we consider 
rather important. He is 
supposed to wash down 
the bottom of the repair 
pit every day and to clean 
up immediately any oil or 
grease that may get on 
the floor. 

The new building, which 
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Yellow buses and Packard touring cars are som.e of the equipment that is stored and maintained at Chattanooga. 
At the rear are tools used in the repair shop 

has a steel frame with brick and hollow tile walls, 
represents an investment of about $45,000, while the 
garage equipment installed required an investment of 
at least $1,000 more. Roof and ventilators are of the 
Roehling steel type and a Wing blower heating system 
is installed. The roof is mounted on steel trusses with 
15-ft. headroom and set on 20-ft. centers. 

At the Market Street end there are grouped in one 
corner an office, stock room, locker room and repair 
shop as inqicated in the plan. These are separated 
from the storage portion of the garage by 8-in. hollow 
tile walls carried to the roof. Thus of the total 14,000 
sq.ft. of area, a little more than 80 per cent is used 
for storage, about 11 per cent for the repair shop, and 
8 per cent for the other rooms. There is a wash rack 
in the southwest corner which is separated from the 
garage by a concrete curb 3 in. high and 4 in. wide 
along the side. It has a raised portion at the end over 
which vehicles can be driven. 

A useful part of the repair shop is a pit 40 ft. long, 
built along railway lines. It is 4 ft. deep, and along 

each edge for its full length is a concrete curb 6 in. 
high and 4 in. wide. Four 50-cp. Mazda lamps are 
placed in pockets, two on each side of the pit, as illus
trated in the plan and one of the views. Over each 
bulb is placed a heavy wire guard. 

Two useful home-made devices are shown in the pic
ture of the pit. The one spanning the pit is to support 
the jacks used for lifting the rear end of a bus. It is 
made of 1-in. x 6-in. steel bar. Its shape is such that 
it gives the men plenty of room to work. The other 
device consists of two pieces of strap bent to hook over 
the edge of the pit so as to support a tool chest or a 
box for spare parts. 

Gasoline is bought from the Standard Oil Company. 
It is stored in two tanks, each of 560 gal., from which 
it is pumped direct to the buses or automobiles. Galena 
oil is used for the company's Yellow buses. It is kept 
in drums fitted with single-stroke pumps. These 
vehicles also use Dixon No. 677 differential grease and 
No. 672 gear grease. 

Smaller parts kept in the storeroom are held in a 

Presenf ear born 

Car Storage 
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Berloy ·Berger·all-steel cabinet. Parts most frequently 
needed for the various vehicles are stored here, although 
no effort is 'made to keep many of the heavier parts. 
Three all-steel work benches 6 ft. long and 30 in. wide 
have been placed in the repair shop. They are fitted 
with vises made by the Reed Manufacturing Company. 

Several devices have been installed for the more effi
cient handling of equipment. These include three Chis
holm Moore chain hoists, three Weaver garage jacks, 
three Reese portable jacks and one Weaver High-Lift 
jack of 4-ton capacity. For routine repairs there are a 
Black & Decker valve refacer, electric drills, a Russell 
relining machine, Alemite pressure grease gun, and a 
40-ton Weaver gear press. The Monarch 9-in. engine 
lathe, the Hisey-Wolf double-wheel electric grinder, an 
acetylene welding outfit and a Marshall constant-poten
tial battery charging outfit have also been found 
useful. 

Two methods are used for keepini track of the com
pany's miscellaneous collection of buses, trucks and 
automobiles. First, a daily record is kept of the time a 
vehicle is taken out of the garage, the time it is re
turned, the miles covered in the period and the driver's 
name. The form used is reproduced with this article . . 

Second, a cost record is kept for each vehicle. Totals 
are entered on a sheet which is used for making the 
monthly report to the executive officers. There are five 
divisions of costs, built up as follows: All labor and 

material are recorde.d on the card "Automobile Inspec
tion and Repairs," a copy of which is attached to any 
vehicle which is in the garage for repair work or 
inspection. The next items, fuel and oil, are taken 
monthly from the sheet headed "Garage Daily Gasoline 
and Oil Records," which is filled out each day as any· 
vehicle is supplied. 

The system used for the tire costs also permits keep
ing track of the location of any given tire. When a 
new tire or one repaired is placed on a vehicle a yellow 
card, "Tire On," is filled out with the number of the 
car, the speedometer reading and the tire number. 
This number is also entered on another card, "Pneu
matic Tire Records," kept for each individual tire 
in use. When the tire is removed a red card, "Tire Off," 
is filled out with location, speedometer reading and the 
cause for the change. The information from the red 
card in turn is transferred to the proper tire record 
card. Any expense in repairing a tire is noted on this 
red card and is totaled at the end of the month from 
the cost record to give the item "Tire Costs." 

This garage is considered large, enough to take care 
of our requirements for some time to come. More 
equipment may be added as additional experience is 
gained, but the results so far indicate that our engi
neers have made a wise selection not only in the building 
construction and facilities but also in the garage 
equipment. 

Combination Salt, Sand and Side Wing Car 
BY ROBERT HARRIS 

Master Mechanic New Brunswick Power Company, St. John, N. B. 

K EEPING snow at a reasonable distance from car 
tracks so that additional roadway space would be 

available for vehicles following a snowstorm is a neces
sity in the northern country. To meet the require
ment for additional equipment for the purpose the New 
Brunswick Power

1 
Company, St. John, N. B., built a 

combination , car in its shops. The dimensions of the 
car are given in an accompanying table. 

The underframe construction of the car is of steel 
and wood. The outside sills are H-in. x 4-in. x 4-in., 
8.5-lb. angles, laid with the flanges on the outside and 
the bottom. A 5-in. x 6-in. wood filler is attached to re
ceive the outside sheathing and double floor. The inter
mediate sills are H-in. x 5-in., 6.5-lb. channels, placed 
3 ft. 5 in. on centers and an equal distance from the 
outside. Provision is made for trapdoors for the in
spection and repair of motors. The use of a shallow 
channel permits a low center of gravity. The channels 
are notched into the cross sills, which are spaced to 
suit motor conditions, and the whole framework is tied 
together with tie rods spaced 3 ft. 4 in. apart. Angles 
and crown heads are used under vestibules. The side 
sills, intermedia.te sills, drawbar sills are all fastened 
securely to a 6-in. channel bumper 15.5 lb. to the foot. 

The sides of the car are built. up of 2½-in. x 3-in. ash 
posts with double cross bracing. Sheathing is used in
side and out with ¾-in. tongued and grooved material. 
This runs perpendicular outside and longitudinal inside. 
The roof is of the arch type. Windows are provided in 
the cabs for double-end operation and a window on each 
side is used when winging back snow. 

Metal boxes installed directly over each wheel are 
fastened securely to the side of the car. These contain 
approximately 18 cu.ft. of sand to be used for sanding 

the rails. The sand also acts as ballast for the car 
while winging back heavy snowfalls. The flow of sand 
to the rail is controlled by means of hand levers which 
operate the two forward boxes in the direction that the 
car is going. The sand flows through slide valves and 
down metal lined hose to the rail, the amount being 
regulated by the distance that the lever travels. 

In addition to carrying sand, the car is also loaded 

DIMENSIONS OF COMBINATION SAND, SALT AND SIDE 
WING CAR OF NEW BRUNSWICK POWER COMPANY 

Length over bumpers ................•....••....•.•..... 25 ft. 
Width over drip-boards ............................ 6 ft. 8 In. 
Height rail to top of trolley board .... , ...........•... 11 ft. 2 In. 
Height {Inside) floor to roof boards .........•....••...... 7 ft. 
Type of truck ... , .. Single, 21-E-Brlll, reinforced, 7-ft. wheelbase 
Wheels ........ Rolled steel, 33 In. diameter, 5-ln. axle, solid gea.r 
Motors .................. Westinghouse 101-B-2, 15:69 gear ratio 

with from 40 to 50 bags of salt, each bag weighing 
160 lb. Individual bags are placed on a table on each 
side of the car from which the salt is emptied into 
hoppers. The salt is distributed to the tracks after 
passing through rollers and a metal pipe. 

A solid steel side wing is installed on each side o! 
the car. This is constructed of }-in. x 24-in. x 14-ft. 
material and weighs 1,000 lb. The wings are arranged 
so that they swing out from the body of the car and 
they may be set to any desired distance from the rail 
up to approximately 14 ft. The wings are also pro
vided with interchangeable blades on the bottom that 
can be raised and lowered to clear certain obstructions. 

The total weight of the car is approximately 20 tons. 
In addition to being used during winter weather, it is 
proving a valuable piece of equipment for all-year serv
ice. To add to its utility it is planned to attach an ice 
breaker. 
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This Section Represents a 

Ne,v Service to Maintenance Readers 
of "Electric Railway Journal" 

MANY electric railway men have suggested the 
advisability of publishing the maintenance note 
material which has appeared in the JOURNAL 

for many years in a form which would make it more 
convenient for handy reference. Complying with thi:; 
desire, a maintenance data sheet section will become 
a regular feature of future issues of the JOURNAL and 
will appear in the third issue of each month. 

For convenience in indexing the data for reference, 
each item will bear a departmental heading such as 
"Rolling Stock," "Line Department," "Track and \Vay 
Department," "Buses and Trucks," "Standards," "Gen
eral Data," "Power and Electrical Department," etc. 

If desired, these general headings may be further classi
fied into specific operations or departments. Thus, items 
headed "Rolling Stock" may be divided into "Machine 

Shop," "Truck Repairs," "l\rotor Repairs," "Electrical 
Repairs," "Sheet Metal \Vork," "Tool Room," "Carpenter 
Shop," "Car Body," "Blacksmith Shop" and "Paint 
Shop." Other general headings may be subdivided 
similarly. 

Suggestions are requested from JOURNAL readers as 
to the character of material that will make this section 
of greatest value. Maintenance men are urged to take 
part in the interchange of new ideas. The other fellow 
wants to know about improved methods of doing a 
routine maintenance job or a new kink or fixture that 
saves muscle and labor. By helping him you help 
yourself. A photograph or sketch with a brief descrip
tion of the operation or fixture is all that is required. 
ELECTRIC RAILWAY JOURNAL will pay $5 for each idea 
published. 
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Bearing Flanges Reclain1ed with Cast-Iron Rings 

WORN armature bearing flanges 
are being reclaimed in the 

shop of the Washington, Baltimore 
& Annapolis Electric Railroad at 
Academy Junction, l\Id., by the in
stallation of cast-iron rings on the 
worn surface. Master Mechanic 
J. A. Mellor believes that at least 
doubled life of bearings is obtained. 
The worn flange and the two sur
faces of the cast - iron ring are 
machined and the ring is fastened 
to the flange by means of four 
¼-in. flat-head machine screws coun
tersunk at least nr in. below the outer 
surface of the ring. When install-

! □, 
' : 

Ii 
I: 

Method of attach
ing cast-iron ring 
to worn armature 
bearing f I a n g e 
used by the W., 

B. &A. 

ing these reclaimed bearings a fiber 
ring is placed between the cast-iron 
surface and the bearing surface of 
the oil deflecting ring to keep the 
metallic wear of these parts at a 
minimmp. 

This practice has been adopted for 
all types of motors where it is ap
plicable. The rings are being in
stalled when required on all motors 
as they come through the shop for 
overhauling. 

No trouble has been experienced 
with these cast-iron rings and it is 
believed they have effected a large 
saving in bearing maintenance. 
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Safety Glass on Grinder Replaces Goggles 

PLATE glass safety guards are 
mounted on emery grinders in the 

South Park shops of the Los Angeles 
Railway to protect the operator's 
eyes. These 8½ x 10 - in. glass 
guards, one in front of each wheel 
of a double grinder, are made of 
¼-in. plate glass. The frame is sup
ported by brackets attached to up
rights mounted on the grinder. The 
side members of the glass frame are 
of ½-in. pipe, the cross-member and 
the uprights at the back are ~-in. 
pipe. The brackets which hold the 
horizontal member are made with set 
screws so that the frame may be slid 
sideways to cover wheels of various 
widths or those mounted with ex
tended arbors so they do not fall in 
the same line as the standard wheel. 

Vol.69, No.12 

This type of guard has been ap
proved by the local council of the 
National Safety Council. It allows 
operators to use wheels so equipped 
without wearing goggles. 

Protecting windows mounted over emery wheels as a substitute for goggles, 
Los Angeles Railway shop 
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Contact Fingers Refinished in Lathe 

BURNED contact fingers on K-35 
controllers used by the Market 

Street Railway of San Francisco are 
refinished with a milling cutter in a 
lathe. The finger is held in a special 
clamp which allows for adjustment 
both horizontally and vertically. 
This clamp is mounted on the cross
feed carriage. The concave-shaped 
milling cutter is carried on a man
drel. Alignment of the fingers to 
be refinished is obtained by the use 
of the longitudinal feed on the lathe 
and the adjusting screw in the clamp
ing device. The finger is fed against 
the milling cutter by the automatic 
cross feed. A very fine cut removes 
all the imperfections on the finger. 

Controller fingers are refinished in lathe operating as a milling machine. The 
concave cutter takes a fine cut off of the finger 
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DREW Equipment 

llrPw t'loallng llell llnng~r 
Positi,·cly el1m inates loo~ ea.rs lx-cauRe o r light loek 
between hunger and ear. PJ:·e,·ent~ rusted and worn 
tnreads. Assures better ser,·it-e with a sa,·iug. 

~o. 7520 PorrPhiln Strnln Cle,·lM 
Used in large quan ti ties by leading railway com pa nies 
for great variety ol overhead work. Pract ical. Con• 
,·enient. A m r>lf' ini-znlation. Strong enough for any 
on:•rheatl wurl..:. 

Urf' w S1,rin~ Ear 
Does away with dcstruct i\•e wear on t ro lley . Elimi
na tes pou nding on trulh.•y wh eel , base, h angers. trough 
!--lrueture. Jn sures smoother and quieter car operat ion. 

Drt>w ~" rt>ty :\Urror 
Greatly reduces boanling- nn<l 
alig-hting QCCident •. Quickly ad
justable for different types ol 
cars. Gh·es mot onnan elcar vJew 
o[ Rteps. Cuts running tim e ~
t:-ausc motorman ean al wnys bf" 
tf'ady for instant t'tarti ng. 

for 
Electric 

Railways 
Drew Overhead Line :Material is 
always of the lates t app roved type. 
Built to a stand ard that has made 
Drew Products fi rst among rail
way men, you can be sure that 
every article will g ive many years 
of good , hard se rvice. E asy and 
quick to install. Economi cal to 
buy. 

\Vhatever you need for electrical 
railwav maintenance and installa
tion ,~·ork, you can know that 
Drew will deliver what you want, 
where you want it- when you want 
it. Drew service is qui ck, prompt, 
satisfactory. 

Drew Products assure better serv
ice with a saving. 

D escripti'l'l' material and prirn 
011 request. 

Drew Electric & Mfg. Co. 
Cleveland, Ohio 

Ort-w c·u"'hlon 1-:.Sr ( .\hon• ) . The 
mcrJt or tht~ ear is best recognized 
from itR pcrformant'C Jn actual 
fl(_'r,·iee. Rrr>ieat ordPrs o,·er n period 
ol years lrom large and •ntall 
11ro1>erties prove thr <•lsints we 
make for CuRhion Ear~. Lon1rcr 
Ii fp and com11letc J)rot.c<•ti on tor the 
trolley wire. 

TYtJr ••1.," llra , ·ywl"'hdtt or Typr, " R " (IJ,::hlwf"ltrh t) Spl.ir• 
ln,t t :n r nr ~pllrt'r ac-1ually ht"-t1mrR a 1>art of the win
In u~~. gh-fng smoot h u~der-run for the Ille of the wire. 
\" Rhaf1("(l apprmwh <-nrrit•~ tlw f'nrrent C'OIIM'tor on anti 
off with minimum jar or ,·ibr:uion. Pn",·ent~ notching or 
rough tif1oti,.. 
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"Here's another new one" 

MARTINDALE 
Slot Cleaning Outfit 

Uses Flexible, Non-Breakable Disks Which 
Eliminate All Danger to the Operator 

This is the ideal way to clean old insulation out of 
armature slots when rewinding armatures. 

It saves 75 % of the time and labor required to 
clean up an old armature . ................................... , ........................ , ................. ~ 
It also quickly removes old solder from the riser 
slots. Martindale Electric Co. 

1260 West 4th St., Cleveland, 0. Burrs that will turn a file can be ground off easily. 

Please ,end me Bulletin 319-A 

Name 

Title ............................................ . 

Company ....... . ................................ . 

Strut and l\'o . ........... . ................ • ........ 

City ......................... . Stair .............. . 
3-l!J-27 

Strombos Signals for Bus and Railway Service 

Most powerful of all sig1ials! 
A pleasing sound of tremendous volume is emitted from 
the powerful Strombos Signal. It penetrates all 
noises and is audible at great distances. They are 
admirably suited for electric railway service. vVhen
ever required it broadcasts a warning of approaching 
danger and promotes safe railway operation. 

The "Strombos" uses only one-tenth the volume of 

air required by a whistle. It operates on a pressure of 
ten pounds or more and is controlled by lever valve 
and cord. They are furnished with an interchangeable 
base, for vertical or flat surfaces. 

The "Strombos" has no moving parts to get out of 
order or fail in the emergency. 

1Vrite for more complete data and quotations. 

AMERICAN STROMBOS CO. 
INCORPORATED 

18th & Market Sts., Philadelphia, Pa. 
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Portable Arn1ature Winding Truck 

PORTABLE armature winding 
trucks are in use in the armature 

room of the Wilkes-Barre Railway, 
Wilkes-Barre, Pa. Each is equipped 
with a metal shelf and a drop seat. 
The truck framing is constructed of 
angles, rigidly bolted together. 

The shelf is of sheet steel and is 
installed between the pedestals the 
full width of the truck frame. It is 
very convenient for the reception of 
the worker's tools and repair ma
terial. The wood drop seat is hinged 
to the pedestal and is found useful 
when the winder is working upon 
commutators and connections for 
commutators. It is claimed that the 
use of this truck has increased pro
duction due to the fact that tools 
and material are close at hand. 

521 

Portable armature winding truck with workman's seat and material shelf 
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Fiber Washers Increase Creepage Distance on Resistors 

INCREASING the creepage surface 
on rheostats has been accom

plished by the New York Railways 
through the installation of a 3-in. x 
3-in. piece of red fiber on each grid-

supporting rod between the last grid 
and the frame. This has eliminated 
creepage to the frame due to mud 
collection. 

Breakage of controller air de-

flector backs has also been eliminated 
by the substitution of red fib~r. This 
fiber has proved satisfactory under 
normal operating conditions and is 
obtained readily. 

Red fiber washers increase creepage distance on car resistors 
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Jt OLLI X G STO Cli-EJ.ECT III C.\ L 

Armature Coil Insulation Re1noved by Lye 

A RMATURE coils having become 
f"l. inoperative due to deteriorated 
insulation are being reclaimed in the 
shop of the Lackawanna & Wyoming 
Valley Railroad, Scranton, Pa. These 
coils are immersed in a boi ling 
solution of Red Seal lye and at the 
expiration of 72 hours the insulation 
can be readily scraped off. The vat 
is made of H-in. planking and lined 
with galvanized iron. The solution 
is heated by means of live steam. 

After removal from the lye vat by 
means of hand hooks they are im
mediately washed with clean cold 
water to prevent injury to the work
men. After washing each turn of 
the coil is thoroughly cleaned, taped 
and the coil reassembled. It is 
claimed this process has effected a 
very material reduction in armature 
maintenance costs. 

Armature coil lye vat 
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Motor repair stand 
Circular stee l pieces bolted to the ends 

of the motor case, and small rollers on the 
supporting framework, a llow the ca~e to b e 
t urned to the most con,·enlent position for 
work. 

Rotating Frame Facilitates Motor Repairs 

W ORK on parts of motor cases 
that are ordinarily hard to get 

at has been made much easier by 
means of a rotating frame used in 
the Grand Avenue shops of the Con
necticut Company, New Haven. This 
apparatus was designed by J. E. 
Dooley, master mechanic, and built 
in the shops. The frame consists of 
two A shapes held in position by 
two longitudinal members fastened 
to the ends by gusset plates, as shown 
in the accompanying illustration. The 
ends are continuous 3½-in. x 5½-in. 
angles bent to the desired shape. 
Longitudinal members are angles of 
the same size, but are not continuous. 
They are arranged to overlap and 
are bolted together. A series of bolt 
holes permits the length of the stand 

to be adjusted according to the size 
of the motor upon which work is 
being done. 

At each of the upper corners of 
the end frames is a 4-in. cast-iron 
wheel. Two circular steel pieces are 
provided, one bolted fast to each end 
of the motor case. These circular 
pieces rest on the small wheels and 
allow the motor case to be rotated as 
may be desired. 

This arrangement has proved to be 
a great convenience when field coils 
are being installed. Instead of being 
cbliged to hold the coil against the 
top of the motor case, while he is 
fastening it in place, the shopman 
now simply turns the case through a 
half revolution and lays the coil in 
position on the bottom. 
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i Right Installation Improves A ny Coil--
,ve know there is no coil superior to 
Elliott-Thompson. O,·er thirty years 
have been devoted to its development. 

; \Ve also know that proper installation 
~ will aid even this coil to function more I effectively and will prolong its life. 

= Our experience enables us to ad,•ise the 
~ best method of installation. \Ve will be 
~ glad to give you the benefit of our 
§ knowledge if you write us. 

; Elliott-Thompson Electric Co. 
; Ajax Bldg., Cleveland, Ohio = 

~1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 111111111111111111111111111111111111111111111111111111111111111111111~ 

Is All or Your Electric Railway Equipment 
Made To Specifications! 

The only way to be absolutely sure that all the material and construction 
going into railway equipment is up to the standard, is to haYe it progressh·ely 
inspected by P.T.L. inspection experts. 

These men are thoroughly familiar "·ith shop practice and manufacturing 
methods and their service is absolutely dependable. 

Bulletin 28 tells you all about this valuable service. Send for it. 

PITTSBURGH TESTING LABORATORY 
PITTSBURGH, PENNA. 

llranch Offices in Principal Citie• 

TRENTON TOWER OUTFITS 
As necessary as the fire 
towers in a large city-
\Vithout fire towers a city would fall far short in fire 
fighting efficiency. It needs towers as independent, fast 
units. So with Trenton trouble towers. 

A call is answered as to a fire. The truck and tower 
speed as a unit to the job. A lever at the driver's seat 
elevates the tower to the required height. A solid rniled 
platform furnishes a rock-firm working foundation. 

No ladders, no support, necessary. Promineni rail-
ways and utilities e,·erywhere use Trenton Towers as 
Handard equipment, and recognize them as the faste,1, 
safest and most dependable means of getting at trolley 
wires, feeders and pole tops. 

Height-collapsed-I I½ feet overall. 
Height-fully extended-22 feet. 

Will fit any standard truck chassis. 

Grt full partirnlarJ. 

J. R. McCARDELL CO. 
P.O. Box 242 

Trenton, New Jersey, U. S. A. 



622b ELECTRIC RAILWAY JOURNAL Vol.69, No 12 

''EARLL'' 
Trolley Catchers and Retrievers 

prevent fireworks ! 

A jumping trolley pole, propelled by a strong 
spring, can do a lot of damage if the car is 
travelling ar a fair speed. How do you prevent 
this damage? 

Earll Retrievers and Trolley Catchers are in 
motion at the first jump of the pole. They have 
the pole below the danger line in a jiffy-every 
time. 

They are economical in first cost and installa
tion, their maintenance consists of a squirt of oil 
three or four times :i year; their appearance is 
dignified and simple; and the construction is de
signed for hard service. 

Few parts, positive in operation, with a power
ful mechanism, insure perfecr results. \Vet rope 
has no terrors for an Earll. 

Get an Earll estimate on your cars. Find out 
more a bout this important device. Bulletin on 
request. 

C. I. EARLL, YORK, p A. 
General Foreig n Agents 

Internationa l Ge ne ra l Electr ic Co .• 
Seh e ncl'l ady , N . Y .. U . S. A . 

In Ca11 ada: 
R a ilway & P o wer E11g i11ccrini: Corp ., Ltd .• 

1'ot·o11t o. Ont . 

This is all 
there Is to the 
lubrica tion of 
a n Earll. Just 
a f ew spoon 4 

ful s of oil 
eve r y three 
months! 

''This is such a beautiful job it's almost 
a shame to use it. EUREKA always did do 
the finest work, and they keep on getting 
better. 

"~'hat I can't understand is how they can 

turn out work like this at such reasonable 
prices. A nd prompt-I can get most any
th ing fro m them wi thin a week or two." 

What work are you expecti ng to have 111 

the line of: 

Commutators, any size or type--or bars. 
Brush holders, springs and shunts. Cop
per leaf and gauze brushes. Controller 
parts. T rolley and sleet wheels. Bearings 
and bushings. Line material, including 
connectors, etc. Switches. Copper and 
brass washers, copper hammers, etc. ? 

When you want service, write o r wire where 
service is. H ere we are ! 

Eureka Copper Products Corporation 
North East , Pa. 

p 
0 

fve -found it : Prompt service. 
high grade electrical parts. 

and reasonable prices . . 0 
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Motor Heads Reclahned ,vith Steel Rings 

ST UDY of several methods for re
claiming Westinghouse 101-B 

motor heads, as compared with the 
cost of new ones, convinced J. W. 
Strawbridge, master mechanic of 
the Williamsport Passenger Railway, 
Williamsport, Pa., that reclaiming 
would be the cheapest proposition. 

The method adopted was to shrink 
a cast-steel ring on the worn head. 
The steel castings are obtained from 
the foundry of the Lehigh Valley 
Transit Company, Allentown, Pa., in 
the rough. They are of such a bore 
and outside diameter as will suit 
every condition of worn head, worn 
housing or a combination of both. 
The worn head is turned down to a 

At left, cast-steel ring ready for shrink
ing on to turned down motor head. 
At right, motor head ready for serv
ice with cast-steel ring shrunk on 
the machine 

predetermined diameter and the 
cast-steel ring is bored to such a 
diameter as to allow for a tight 
shrinkage fit over the turned-down 
head. The casting has a flange and 
is installed on the head with the 
flange away from the oil well. After 
being shrunk on it is turned to the 
desired diameter. Where the field 
frame as well as the head is worn 
the frame is bored out to a standard 
oversize diameter and the head cast
ing ring turned to the proper 
diameter to obtain a good fit. 

This method has resulted in quite 
a saving being effected in the repair 
work, and to date not a single ring 
has come loose in service. 
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Power Take-off Insures Positive Contact 

POWER take-off from the overhead 
trolley for the operation of 

portable tools requiring 600-volt en
ergy is made on the Key System 
Transit Company, Oakland, Cal., by a 
pole and clamping device, the lat
ter eliminating the possibility of 
arcing at the wire. The trolley stick, 
as it is known, is made up in four 
sections. Three of these are ap
proximately 6 ft. long, while the top 
one is approximately 18 in. long. 

The support for the head in the 
top section is 1 in. brass tubing, 
n in. thick. Inside of this slides 
easily another piece of brass tubing. 
A casting having a boss on one side 
and a triangular shield of !-in. cop
per on the other side is attached to 
the top of the outer tube. The boss 
serves as an anchorage for the lever 
which operates the extreme outer 
end of the clamping device. The 

At left, head of power take-off open 
to receive trolley wire. At right, 
position when the pole is hooked 
over the trolley wire 

shield, which has a width of 3 in., 
serves as a guide to the trolley wire 
when the device is placed in position. 

A brass casting on the top of the 

inner tubing has a groove on the 
underside and a clamp which presses 
upward when the head is raised so 
as to hold the trolley wire in the 
groove. 

The jaws are approximately 3 in. 
long. A shield of !-in copper 
is fastened to the head casting, 
which, along with the shield on the 
lower head, guides the trolley wire 
into the groove. A pair of levers 
hold the two heads together and 
actuate the clamp. 

When not in use the head drops 
by its own weight, opening the jaws 
of the clamp. When the head is 
hooked over the trolley wire the wire 
seats itself in the groove and the 
weight of the pole lifts the head and 
causes the clamp to close up on the 
wire. Raising the pole, the weight 
of the head camies it to drop in the 
tube, opening the clamping device. 
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Emergency Magnet Winding Machine 

WHERE coils are wound at in
frequent intervals, or where a 

number of small magnet coils have 
to be wound in a hurry, it may be 
necessary to provide some sort of 
shop-made equipment to take care 
of the work. The accompanying 
illustrations show how a coil-taping 
machine was arranged to wind small 
magnet coils in the department of 
electrical repairs of the Brooklyn-
1\Janhattan Transit Corporation, 
Brooklyn, N. Y. In the sketch the 
tension pegs, numbered 1, 2 and 3, 

0 
Diagram to illustrate changes in coil
taping machine to adapt it for winding 

small magnet coils 

and the tape holder, 4, of the original 
coil-taping machine were removed 
from the rotating member, P. Three 
equidistant poles marked S, S, S were 
drilled and tapped in the rotating 
part of the machine, as indicated. 
A disk, K, was then made of i-in. 
sheet steel and holes were drilled in 
this to correspond with the holes 
S, S, S. A ¾-in.-hole was also drilled 
in the center and the disk was then 
screwed to the rotating member, P. 
of the taping machine. Studded 
arbors, of sizes necessary to fit the 
spools of the magnet to be wound, 
were provided, and these were bolted 
to the disk through the center hole. 
A steady rest was provided for the 
outside end of these arbors. This 
steady rest, which was screwed to 
the bench, was provided with a hinge 
so that it could be rotated down out 
of the way while a spool was being 
inserted over the arbor and to 
provide for removal of the coil after 
it was wound. The machine was 
driYen in the usual way by means of 

Winding a coil with the converted 
machine 

a belt. The necessary changes for 
installation of the disk in no way 
interfered with the usefulness of the 
machine for its original purpose. 
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Truck for Transporting Oil Lamps 
J ABOR of collecting and distribut
L ing way department oil lamps 
has been reduced materially by 
E. L. Greene, master mechanic York 
Railways, York, Pa., since the adop
tion of a manually operated truck 
designed and built in the company's 
shops. 

This truck consists of a box
shaped skeleton frame 12 ft. long, 
18 in. wide and 2 ft. high, with an 
over-all height of 48 in. above the 
floor. The frame is built of yellow 
pine timbers, 2 in. by 3 in., braced 
with ½-in. x 2-in. flat steel, and is 
mounted on a pair of 18-in. iron 
wheels. 

Suitable hooks are installed on each 
of the longitudinal beams for the 
reception of the lamps. These are so 
spaced that the lamps can be sus
pended and moved about without 
damage to one another. 

The truck weight being well bal
anced, one man can move it easily. 
Previously considerable time and la-

Portable truck with lamps ready fo r transportation 

bor were required to transport these has been reduced to such an extent as 
lamps by hand. to permit of one man performing the 

Using the portable truck, the labor entire operation. 
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Grooved Wood Blocks for Axle Storage 

Method of stacking axles with wood 
blocks used in Richmond, Va. At 
right, detail of grooved block for 
axle storage 

DUE to car axles being scattered 
about the floor the machine shop 

of the Virginia Electric & Power 
Company, Richmond, Va., presented 
a rather untidy appearance until the 
master mechanic, W. J. Hicks, de-

Fordiometerof oxle 

DI~ 
k.3'-,.{ k-- --··-··-··-··-···21'' - ---·-······i-! 

vised a method for their neat, com
pact and systematic stacking. This 
consists of the utilization of oak 
blocks grooved to conform to the 
diameter of the axles to be stacked, 
and placed between each pair of 

axles at either end. The blocks are 
3 in. high, 5 in. wide and 24 in. long. 

To permit of easy handling the 
axles are stacked under lifting facili
ties. New axles of one size are put 
in one pile, old axles of the same 
size to be turned are placed in an
other, and bent axles of the same 
size in a third. With this arrange
ment axles can be removed from the 
top of the pile and the ones on the 
bottom will not have to be disturbed, 
although they can be inspected 
readily. 

This stacking of axles has im
proved the shop appearance and has 
provided a means for decreasing the 
floor space required for the storage 
of a given number of axles. When not 
in use these blocks can be stored away 
in a neat and systematic manner. 
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Handy Type of Car Wheel Buggy 

SHOPS are sometimes so crowded 
that it is impossible to roll wheels 

after they are mounted and unless 
some type of crane or hoist is avail
able the transporting of wheels is 
rather difficult. To meet this condi
tion a handy type of buggy has been 
devised in the shops of the Grand 
Rapids Railway, Grand Rapids, Mich. 
This consists of two central 8-in. 
diameter wheels connected by a 
shaft. Arms extend out on either 
side of this shaft a distance neces
sary to support a pair of mounted 
car wheels. Each supporting arm is 
made of two pieces of steel strap, one 
piece passing above and the other be
low the shaft. These are shaped to 
provide an ample bearing surface 
and the extreme ends are turned up Pair of mounted wheels in position on buggy for transporting about shop 
so that a pair of wheels can be rolled 
into position and held without dan- anced easily and so pushed endwise there is a small clearance for the 
ger of slipping off. A pair of wheels to any location desired. When the ends of the supporting straps above 
mounted on the buggy can be bal- wheels are in a balancing position the floor. 
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Truck for Handling Car Axles 

FOR moving car axles about the 
shop a handy truck is used by 

the Interborough Rapid Transit Com
pany of New York. 

This truck, which was designed 
and built in the company's shop, is 
shown in the accompanying sketch. 
To lift and move an axle the truck 
is placed so that the wheels straddle 
it and the handle, C, raised to such 
a height as will permit the tongs, A, 
to grip the axle slightly beyond the 
center of gravity. Lowering the han
dle, C, raises one end of the axle 
from the floor until the hook, B, can 
be slipped under the overbalanced 
end. By raising handle, C, the axle 
is then lifted clear of the floor so 
that it can be transported to any 
desired location. 

T ruck used by I nterborough Rapid Transit Company for handling 
car axles about the shop 
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Polishing Bearing Surfaces of Axles 

POLISHING bearing surfaces of 
axles is the purpose of a tool 

which has been designed and con
structed in the shop of the Virginia 
Electric & Power Company, Nor
folk, Va., under the supervision of 
the master mechanic, T. W. Madison. 
This tool consists of a redesigned 
3-in. milling cutter, together with a 
suitable supporting arm. Finding 
that a 3-in. milling cutter with a 
1-in. arbor hole had served its use
fulness as a milling tool, the rem
nants of the teeth were turned off 
and the circumference was given a 
rounding contour except at the top, 
which was left flat for about ¼ in. 
The 1-in. arbor hole was bushed 
down to ½ in. to provide for the in
sertion of a ½-in. steel shaft. This 
bushing is installed with a n -in. 
projection beyond the side surfaces 

Appearance of assembled roller and arm used for polishing purposes 

of the roller to allow sufficient clear- The axle to be polished is run in 
ance between the side faces and the a lathe at about the same speed as 
inside surfaces of its supporting jaw. for a finishing cut. The polishing 

The supporting jaw and arm are tool installed in the tool rest with 
made from a 2-in. x 3-in. steel bar, the roller forced against the oiled 
one end being slotted and drilled for shaft surface produces a high-luster 
ihe roller and shaft. The bar is finish. 
tapered down to 2 in. x ~ in. about The results obtained with this 
½ in. from the slotted end, to fit in polishing tool have been so satisfac
the tool rest. A ¼-in. diagonal hole is tory that the usual method of polish
drilled through the roller bushing ing by means of fine files or emery 
for lubrication. paper has been discarded. 
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Light 
and 

Heavy 

SPRINGS 
Advantageous loca
tion for prompt de
livery of raw materi
als-Ample equipment 
of modern automatic 
machinery and appli
a n c e s - Pyrometer 
equipped furnaces as
suring accurate, uni
form heat treatment 
and over 3S years' 
spring manufacturing 
experience constitute 
a service which means 
satisfaction. 

May we estimate on 
your needs? 

AMERICAN SPIRAL 
SPRING & MFG. CO. 

Established 1887 

ARSENAL STATION 
PITTSBURGH, PA., 

U.S.A. 

5'111111,11111111,11111111,1111111,,111,111,11,1111,111,111,rnm,,111,111,111111,,111,111111,111,,11,111,111,,111,11,1111,,11,111,11,111,,u,,111,11,,111,11,,,11,a 

I""'""""""""""""'"""'"'"""'""'"""'""""""'""'"""""""""""'"'""""'""'"'"""'""''"'""'"'"""'""""'"" 

Clark-Williams Tubular Iron Pole 

~======_~=== Yea!::~fb~ra~~~f t:~~li!;~!:~:ii~o~ pS!a:i~: has become corroded at the ground level with our REIN-
FORCING CLA~IPS, or added height may be obtained 
by using the EXTENSION CLAMPS. 
ALSO MOUNTS FOR WOOD POLES. 

!==_;==_ Ask for quotations on your requirements. 

The Clark-Williams Engr. Co. 
886 Main St., Bridgeport, Conn. 

E Repres~nied In Canada b7 lhe Canadian Line Malerial1. Ltd .. Toronto. OnL _ 
5111111111111111111111111111111111111111111111111111111111111111111111m1111111111111111111111111111111111111111111111111111111111111111111m111111n111111111111F. 

Gives Value to your Waste 

HERE is a compact, simple, auto
matic unit for the efficient rec

lamation of used engine oils. It was 
developed after years of research by 
America's pioneer specialists in oil pur
ification, to meet a vital need of fleet 
owners. It is reasonably priced, and low 
in operating cost-as it does not require 
the services of a skilled attendant. Cuts 
maintenance expense and builds profits. 
Write for complete information. 

SKINNER AUTOMOTIVE DEVICE CO., INC. 
1639 LAFAY~ BLVD. W. DETROIT. MICHIGAN 

Also Manufacturers of the 

S OIL s KINNER RECTIFYING YSTEM 
STANDARD EQUIPMENT ON WILLYS-KNIGHT CARS 

----------·---------
FLEET OWNERS 
Our interesting booklet "Cutting Costs for the Fleet 
Owner" will be sent promptly if you sign and mail this 
coupon to Skinner Automotive Device Co., Inc., Detroit. 

Name-------------------

Stree<-------------·-------

City·---------- State-------
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Producing Dollars 
ef Maintenance 

Savings 
JOIN the host of progressive companies which are making their 
funds go further by producing dollars of maintenance savings with the 
DeVilbiss Spray-finishing System. 

Common carrier operators the country over are applying better finishes at a 
saving of thousands of dollars every year, thereby maintaining at lowest cost 
the passenger attracting qualities of car and bus equipment. 

Dress up equipment and keep it dressed up. You'!l attract more business and 
attract it at a fraction of your former cost. 

Whether you use varnishes or lacquers, the same results are to be had with the 
DeVilbiss spray-finishing equipment. After the purchase, DeVilbiss equipment 
and service organization never quit working for you. 

Let DeVilbiss engineers, with their long years of experie.nce in a wide range of 
fin;shing and painting problems, work with you. They are well qualified to recom
mend the most efficient and economical equipment for your needs. 

Full particulars will be gladly mailed to you. Address-

THE DeVILBISS CO. 272 Phillips Ave. TOLEDO, OHIO 
New York - Philadelphia Chicago - Detroit - San Francisco - Cleveland 

Indianapolis - St. Louis - Milwaukee - Minneapolis - Windsor, Ontario 

DeYl16iSs 
Sprar-finlr/Jin'I Srstem 

Vol.69, No.12 

For more than 35 years the name DeVILBISS has stood for practical, honest and dependable products. 
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Standard Dimensions of J ourual Bearings 

T HE American Electric Railway 
Engineering Association has six 

standard journal bearings which are 
arranged to fit the six standard 

Dimension drawing fo r journal bear
ings to be used with table 

axles of the &ssociation. These were 
adopted as 1·evised in 1926. The ac
companying drawing and table give 
these. Originally the standard journal 
bearings for the six sizes of journals 
required six drawings. In order to 
provide unifo1·mity a change on one 
usually required similai· changes on 
the others, so that six drawings had 
to be changed each time. As a num
ber of changes appeared desirable to 
the 1926 equipment committee, it was 
considered preferable to reduce the 
numbe1· of drawings and provide a 
table to show the different dimen
sions. In ananging this it was 
found that some of the dimensions 
were not uniform for various sizes. 
The use of the single drawing and 
table made these apparent at once, 
while when used on several drawings 
they would not be noticed. 
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Lamp Bank for Use in Paint Shop 

EXTERIOR illumination of cars 
unde rgoing painting in the paint 

shop of the Lynchburg Traction & 
Light Company, Lynchburg, Va., has 
been improved greatly since several 
lamp banks were installed in con
venient locations adjacent to the 
cars. These lamp banks were de
signed by Master Mechanic 1\1. 1\1. 
Cochran and built in the shop. They 
consist of a base made of dry oak 
Hx7x12 in., in the center of which 
is installed a piece of ~-in. conduit 
48 in. long. About 1 in. from the 
end of the conduit is installed a 
piece of ash lx3x18 in. long and fas
tened to the :I -in. conduit by means 
of a ~-in heavy pipe strap. This 

~ ,Jl,,::;:,nd J [t;.W,r, 
J - "½ : - 1 

12· .., 7·. ~ 

Lamp stands used in the paint shop of 
the Lynchburg Traction & Light Com

pany, Lynchburg, Va. 

piece of ash acts as a base for the 
support of the five incandescent 
lamps and is grooved in the center 
to permit of the installation of the 
wires, which enter the conduit 
through a ~-in. hole drilled directly 
above the base, make their exit from 
the end of the conduit and drop 
down to 1hc groove in the lamp sup
porting base. Compound poured into 
the pipe about 3 in. up from the base 
prevents injury to the insulation of 
the wires from chafing at theiJ- en
trance to the conduit. A drilled 
wood plug inserted in the end of the 
conduit prevents chafing injury to 
the wires at the point of their exit 
from the conduit. 
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Wheel Tread and Flange Contours 

1
.Forchil/ediron w;:ee!s 

I ,Nof less fh,:m ti; 
\.J 

Standard Tread 
anol Flange A 
Contours 

A-3 3" 

A-3½ 3f' 
s- 2! 2r 
B- 3 3" 

c- 22 zf 
C-3 3" 
0 -2-;- 2," 
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B 

I ii, 
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I A' 
1]" 
I" 

I" 
I" 

I" 
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e 
I' "A 

~" 
3" 
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¾" 
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I 
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'" , 
2" 

'' 
z ' i: 
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STANDARD tread and flange con
tours were adopted by the Ameri

can Electric Railway Engineering 
Association in 1923. A-3, A-3½, B-2½, 
B-3, C-2½, C-3, D-2½ and D-3 provide 
four flange contours each in combina
tion with two widths of treads and 
are for both steel and chilled iron 
wheels. 

Contour E is for chilled-iron wheels 
as standardized by the American 
Railway Association in 1909 and 
contour F is for steel and steel-tired 
wheels as standardized by the Ameri
can Railway Association in 1920. 
These latter contours were also made 
A.E.R.E.A. standard in 1923. 
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T HE all-metal cars on the Ber
lin Street Railway system are 

painted with both the brush and the 
spray methods. Particulars of these 
cars were published in the ELECTRIC 
RAILWAY JOURNAL for Jan. 29 and 
Feb. 5. The schedule of application 
with the brush and spray methods 
appears in the accompanying tables: 

Car Painting in Berlin 
SCHEDULE OF OUTSIDE ENA:\IEL 

APPLICATION WITH BRUSH, 
BERLIN CARS 

l. Rub all rust spots with No. 00 sand
paper. 

2. "\Vash the surface of the plate with a 
c leaner to remove any grease or r e
maining rust spots. 

3. Put on foundation oil paint, white. 
4. Putty (or cement) all cracks and screw 

holes. 
5. Put on coat of oil paint, white and 

yellow. 
6. Rub down with No. 00 sandpaper. 
7. Put on coat of oll paint, white and 

yellow. 
8. Rub down with N'o. 00 sandpaper. 
9. Put on a coat of enamel, white and 

yellow. 
10. Rub down with oiled paper and pumice. 
ll. Put on a coat of enamel, white and 

yellow. 
12. Rub down with oiled paper and pumice. 
13. Striping and lettering. 
14. Apply outside varnish. 

Total time required Is five working days 
and the material used is as follows: 

:\latcria l required: 
Oil paint, white .....•... 6 kg. or 13.2 lb. 
Lead putty .•............ 1.5 kg. or 3.3 lb. 
Oil paint, yellow .......... 3.5 kg. or 7. 7 lb. 
Enamel, white ...••.....• 3.0 kg. or 6.6 lb. 
Enamel, yellow .......... 3.0 kg. or 6.6 lb. 
Enamel, black ........... 0.5 kg. or 1.1 lb. 
Outside varnish ......... 2.0 kg. or 4.4 lb. 
Rubbing enamPI ....•.... 1.0 kg. or 2.2 lb. 
Pure turpentine •....•.... 1.0 kg. or 2.2 lb. 
Cleaning fluid ....•• ....• 2.0 kg. or 4.4 lb. 

SCHEDULE OF OUTSIDE EX.UIEL 
APPLICATIOX WITH SPRAY, 

BERLIN CARS 
A number of cars were painted with the 

spray method. The first four steps were 
the same as those just given for the brush 
m ethod. The later steps were as follows: 

5. Rub down with sandpaper. 
6. Apply one coat of white oil paint to 

the upper half by spray. 
7. Apply one coat of yellow oil paint to 

the lower half of spray. 
7. Apply one coat of white japan enamel 

by spray. 
9. Apply one coat of yellow enamel by 

spray. 
10. Rub down with oiled paper and pumice. 
11. Apply one coat of yellow enamel by 

spray. 
12. Rub down with oiled paper and pumice. 
13. Striping and lettering. 
14. Apply outside varnish by spray. 

Total time required three working days. 
The temperature of the room should be 

25 deg. C. (or 77 deg. F.) If possible. 
Artificial drying is not n ecessary. 

The material required Is as follows: 
Foundation oil color, white: 

{ 
(white paint) ..• 0. 75 kg. or 1.8 lb. 
Pure turpentine 0.7 5 kg. or 1.8 lb. 

Lead putty .............. 1.5 kg. or 3.3 lb. 
011 paint, white ........... 1.8 kg. or 4.0 lb. 
011 paint, yellow ......•.•• 4.0 kg. or 8.8 lb. 
Japan enamel, white .••.... 1.0 kg. or 2.2 lb. 
Enamel, yellow ...•.•..•.. 3.5 kg. or 7. 7 lb. 
Enamel, black ........... 0.5 kg. or 1.1 lb. 
Outside varnish .•.......• 2.5 kg. or 5.5 lb. 
Pure turpentine ..•....... 0.5 kg. or 1.1 lb. 
Cleaning fluid ............. 2.0 kg. or 4.4 lb. 
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Improved Equipment 
for Electric Rail,vay Maintenanc·e 

KLIABLE, safe and attractive transportation is a prime requisite of 
any campaign to attract additional riders. To provide this, much 
depends upon the equipment available for carrying on the various 

maintenance operations. More modern machine tools . are needed in rail
way repair shops and improved tools for track and line maintenance work 
will assist materially in reducing delays and provide< for the passengers 
a smooth, noiseless ride. 

Some of the latest improved equipment for railway maintenance is 
described in the following pages. Careful study of them should produce 
many suggestions as to equipment needed to bring maintenance to a higher 
standard and carry on repairs efficiently and economically. 

For Repairing Car Body and 
Overhauling Trucks 

Wrench Set No. 311 
BONNEY FORGE & TOOL WORKS 

Allentown, Pa. 

W RENCHES in sets, as shown, are 
suitable for general repair work. 

This set, designated as No. 311, con
sists of three each of t he eleven most 
popular sizes. They are drop forged 
from vanadium steel, ver y light and 

thin but yet str ong and well balanced. 
T hin, pear-shaped jaws permit maxi
mum clearance in close quar ters. Each 
one is guaranteed to strip the thread 
or break the bolt without damage to 
the wrench. 

Paint Spray Equipment 
UNITED STATES AJR COMPRESSOR 

COMPANY 
Cleveland, Ohio 

M ODEL PSE-26 paint-spraying 
unit, as shown, is of the twin

cylinder, air-cooled, single-stage type 
and has sufficient capacity for the con
tinuous operation of two paint guns. It 
will operate within a tank pressure 
range of 90 to 125 lb. The reducing 
valve mounted on the moisture sep-

arator per mits an air adjustment of 
from 40 to 90 lb. for painting. The dis
placement of this unit is 16 cu.ft. of 
air per minute. 

The 60-gal. tank has longitudinal 
seams, riveted and copper brazed. The 
compressor is belt-driven by a 3-hp. 
a.c. or d.c. motor, as desired. The com
plete unit is 36 in. wide, 52 in. long 
and 48 in. high. It is shipped with 
moisture separator, reducing valve, air 
gage, two paint spray guns with quar t 
cups and two 25-ft. lengths of hose and 
fittings. 

Combination Cutting and 
Welding Equipment 

ALEXANDER MILBURN COMPANY 
1416-1428 West Baltimore Street, 

Baltimore, :Md. 

W ITH this equipment all opera
tions of welding and cutting can 

be handled. It . is necessary only to 
change 'the tips to cut or to weld. The 
outfit consists of a type N.I. combina-

tion torch, 21 in. long; thr~e welding 
tips, three cutting tips, an oxygen reg
ulator with 3,000-lb. initial pressure 
gage and 200-lb. delivery pressure 
gage, acetylene regulator with 500-lb. 
initial pressure gage and 50-lb. de
livery pressure gage, 25 ft. oxygen hose 
and 25 ft. acetylene hose, both with 

couplings; a pair of fiber frame gog
gles, a pair of workman's gloves, fric
tion torch lighter, combination wrench, 
instruction ·book and pressure chart. 
The approximate shipping weight is 
45 lb. 

Lawson Pipe Wrench 
LAWSON MANUFACT URING COMP A N Y 

650 5 Carneg ie Avenue, Cleveland, Ohio 

W RENCHES of the type shown are 
all drop forged from a high grade 

of steel and have removable jaw hous
ings forged solid with the handle. The 
jaw teeth are said to be hardened and 
tempered to give the greatest strength 
with the least wear. Because it has 
an angle handle, the Lawson pipe 
wrench is adaptable to many positions. 
It has working access to pipes lying 
close to the floor, wall or ceiling, where 
it will give l turn of the pipe. The 

wrench has exceptional strength in both 
handle and jaw. Its compact, self
contained and well-balanced design is 
mechanically correct. The jaws, which 
are always in an open position ready 
to grip a pipe, will release instantly 
when the wrench is to be removed f rom 
the pipe. The location of the adjust
ing nut and the one coil spring used 
to hold the jaws open permit of one
hand operation. It is made in sizes of 
8, 10, 14, 18 and 24 in. 

Tnle E Motor-Operated PitlC• 
Bending Machine 

AMERICAN PIPE BENDING MACHINE 
• COJIIPANY, INC. . 

37-39 P ea rl Street , Boston, !\lass. 

BENDTNG of U-in. to 4-in. cold pipe 
without having it filled with any 

substance is the purpose of the ma
chine shown. It is capable of making 
U-in. t o 2-in. pipe bends at the rate 
of t en to fifteen per hour and 2-in. to 
4-in. pipe bends at the rate of five to 
ten per hour. A 3-hp. motor is fur-
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nished with each machine. The com
plete machine weighs :approximately 
3,800 lb. and occupies a floor space of 
7 ft. 6 in. x 7 ft. 6 in. Suitable bend
ing forms and pipe holders are fur
nished for the bending of H-in. to 4-in. 
pipe. Other motor-operated machines 
in production are the type F standard 
for bending 3-in. to 6-in. cold pipe and 
the type F special for bending 3-in. to 
5-in. cold pipe. Where hand-operated 
machines are desirable type F Junior 
can be furnished for ½-in. bends, type 
A for il-in. to 1-in. bends, type B spe
cial for H-in. to 2-in. bends and the 
type B Hercules for 3-in. to 4-in. bends. 
The same construction is incorporated 
in the hand-operated machines as in the 
motor-operated machines. 

The Auto Arc 
WESTINGHOUSE ELECTRIC & MANU

FACTURING COMPANY 
East Pittsburgh. Pa. 

W ESTINGHOUSE auto arcs or 
automatic arc welding heads are 

designed for production or repair work 
on repetition operations, by which pro
duction can be greatly increased due 
to the greater welding speed obtain
able. They are adaptable to welding 
axle housings, gear cases, metal pans 
or boxes, building up worn car wheels, 
flanges or brake equalizers and any 
work where a bead of metal is to be 
laid in a regular path. The machine 
automatically feeds the welding elec
trode to the work at the required speed 
for the job and will maintain a con-

stant arc voltage. The auto arc will 
strike the arc automatically. The unit 
is entirely self-contained, no other 
mechanism being required except the 
actual work handling machinery de
signed either to move the auto arc 
along the seam to be welded or to pass 
the work under the arc. The machine 
consists of a housing approximately 
18 in. long, 7 in. wide and 14 in. high, 
in which is contained a control and 
driving mechanism. The rolls, guides 
and nozzle through which the electrode 
is fed to the arc extend from the front 
of the case. 

The driving and feed mechanism is 
regularly supplied for use on 110 volts, 
26, 60 or 60 cycles alternating current 
or 230 volts direct current, as desired. 
Special machines for other voltages 
may be obtained. The driving and feed 
circuit is entirely separate from the 
arc circttit and is not affected by it. 
It is claimed that the auto arc will 
stand up under shop conditions and 
have practically no maintenance except 
lubrication and an occasional inspection 

of the moving parts. Adjustments are 
possible on the nozzle so that the arc 
can be directed to the part of the work 
where the weld is desired. 

Petersen "Oiljak" 
OIL JACK COMPANY, INC. 

15 Park Row, New York City 

T WO popular models of the "Oiljak," 
the JB-3 of 3 tons capacity and the 

JB-10 of 10 tons, are now in full pro
duction. Any load within the capacity 
can be raised with little effort, steadily, 

smoothly and quickly. Loads can be 
lowered without jar or shock and can 
be stopped instantly at any position. 
An important feature permits of oper
ation of the jac1cs with short, inch by 
inch motions of the handle if desired. 
A full stroke is not necessary, as is 
the case of most jacks. This makes 
the jack advantageous for use in 
cramped quarters. Where danger ex
ists 1he jack can be operated from a 
distance by using a longer handle. 

No. 4 Peerless Improved Pipe 
Machine 

BIGNALL & KEELER MACHINE WORKS 
of the N. 0. NELSON MANUFAC

TURING COMPANY 
Edwardsville, Ill. 

M ODERN machine tool design 
trends toward elimination of cone 

pulleys and belts. The pipe threading 
machine shown is designed. along these 
lines. While using a single driving 
pulley, a constant belt speed. is ob
tained which can be suited to the 
heavier work. Eight speeds are obtain
able with a constant speed motor by 
shifting the gears. The motor is bolted 
to the rear of the machine and power 
is transmitted through a silent chain 
drive. The machine has a universal 
gripping chuck which can be set quickly 
for any size of pipe, thus adapting it 
for all-round shop use. A Peerless ad
justing mechanism permits adjustment 
to obtain threads at different gages. 
A cut-off tool and a reamer provide for 
the cutting off and reaming of all pipe. 
Accessibility of all gears and ready 
removal of dies are outstanding fea-

tures. A direct-connected oil pump is 
furnished for lubricating purposes. 

All parts of the machine are acces
sible for inspection and repairs. T!; 
occupies a floor space of 34 in. x 98 in. 
Each machine is furnished with one 
set of right-hand dies for threading 
1-in., H-in., H-in., 2-in., 2½-in., 3-in., 
31-in. and 4-in. pipes. 

Portable Car Hoists 
WHITING CORPORATION, 

Harvey, Ill. 

PORTABLE car hoists of this manu
facturer embody the same basic 

principles as the Whiting locomotive 
and truck hoists now widely used. The 
car hoist consists of a machined steel 
screw of ample diameter mounted on a 
worm gear in a substantial base and 
housed by a structural frame. The pro
jecting step or support by which the 
car body is lifted rests on a bronzed 
nut on the steel screw. The car weight 
is carried on a hardened and ground 
alloy steel ro'ller bearing. Power is 
supplied by an electric motor. 

By using two pairs of portable 
hoists, one pair at each end of the car, 
the entire car body may be raised off 
the truck at once. The trucks can then 
be coupled and handled at one time. 

All four hoists may be operated as one 
unit, with the control in one push
button station. 

A toggle mechanism lifts the base of 
the hoist off the ground high enough to 
put the weight on the wheels, allowing 
the hoist to be pulled from place to 
place like a small truck. After being 
moved into position alongside the car 
a reverse movement of the toggle low
ers the hoist so that its three bearing 
surfaces rest squarely on the floor .. 
These are spaced to give much greater 
stability than ordinary jacks. The hoist 
shown needs no foundation or pit, but 
may be used on any level floor capable 
of sustaining the load. No air or water 
lines are required. Power is used for 
lowering, so that blocking is not 
needed under a car, which may be left 
over the noon hour or night without 
danger. The hoist will handle cars of 
any class or size, making unnecessary' 
an assortment of special jacks. 
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Airco-Davis-Bournonville 
Style 7700 Welding Torch 

AIR REDUCTION SALES COMPANY 
342 Madison Avenue, New York, N. Y. 

G AS consumption at the rate of one 
volume of oxygen to one volume 

of acetylene, which is the ideal for a 
perfect neutral flame, is said •to be 
practically attained in the style 7700 
torch with oxygen of 99.5 per cent 
purity. The principles of mixing em
bodied in the design produce a soft, 
high temperature neutral flame which 
favors high quality welding with speed 
and economy. The new torch is ap
proved by the Underwriters Labora
tories and is especially well balanced. 
The possible combination of extension 
tubes, mixers and tips provides a torch 
for a full range of welding from sheet 
metal to heavy forgings or castings. 

The rear end is a brass forging. The 

tf 
I[ 
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handle is made of seamless knurled 
brass tubing. The head is of special 
bronze. Seamless oxygen and acety
lene tubes are silver soldered to the 
head and rear end. Extension tubes 
6 in., 9 in., and 16 in. long fit either 
mixing head. The complete weight of 
the torch with an 8-10-in. mixer, 9-in. 
extension tube and with the No. 10 tip 
is 30 oz. 

Wheel and Axle Machining 
Wheel Press 

NILES TOOL WORKS COMPANY 
Division of Niles-Bement-Pond 

Company, Hartford, Conn. 

CAR wheel presses of 48-in. size 
have the cylinder member re

sistance head and end post mounted on 
a heavy base plate. The cast-steel 
cylinder is lined with copper expanded 
into place and burnished. The piston 
is packed with cup leather. 

The hydraulic pressure for working 
the ram is obtained from a triple 
plunger pump. Each plunger has a 
safety valve. All three plungers may 
be worked simultaneously or any one 
or any two may be thrown out, giving 

gears a removable attachment with pro
jecting legs can be provided. These 
legs pass through the holes of the gear 
wheel and a hinged collar is provided 
to be placed against the body of the 
wheel in order to afford a surface 
against which the wheels can press. 

Hydraulic Wheel Press 
LOURIE MANUFACTURING COMPANY 

Springfield, Ill. 

T HIS press was designed especially 
for heavy pressures. Double bars 

prevent buckling of the press and shaft 
if the work is not perfectly centered or 
if more pressure is needed on one side 
than the other. The crosshead is a steel 
casting and a steel gate is furnished 
for the gap. The resistance pins are 
tool steel. The ram is returned into the 
cylinder by means of springs. It is hol
low, but has a removable disk fitted into 
the face. The standard equipment fur
nished includes all hooks , hangers and 
fittings, as shown in the illustration, as 
well as a hydraulic gage, safety valve, 
operating valve and all other necessary 
valves and fittings. AI). automatic dif
ferential type of pump used operates 
the ram rapidly under low pressure and 
slowly under high pressure. 

. The buttress behind the cylinder is 
a variety of P:essures that may ~e ex- • built up of structural I-beams. This 
erted _on the piston up t~ the maximum permits the use of standard close
capac1ty. The press.ure 1s rele:ised by a grained semi-steel cylinders and pumps. 
ha1?d wheel. operating a rehef valve The cylinders are highly polished. l\fa
wh1ch perm1~s the water to ~ow back chined cast fillers are placed between 
from the cyhnder to the suction tank. the strain bars and the webs of the 
A gage indicates the pressure on the I-beams. Beams, fillers and strain bars 
ram as well as the total pressure in are clamped together by stud bolts. 
tons. The resistance head is made of 
cast steel, supported on rollers run
ning on planed ways on the base. An 
openfng permits the passage of axles. 
The end post has an opening cor
responding to that in the resistance 
head so that long shafts may be 
handled. Unless otherwise specified 
trucks are provided to support the 
wheels in the press and handle them 
on and off the axles. These machines 
can be furnished· for either belt or 
motor drive. 

In order to press off wheels from 
their axles without interfering with the 

Side-Head Boring lUill 
NILE S TOOL WORKS COMPANY 

Divis ion of N iles-Bement- P ond 
Com pany, Hartford, Conn. 

W ITH the side head of this boring 
tool in working position the ma

chine will take work up to 38 in. 
diameter. A feature is that the side 
head may be lowered below the table, so 
that work up to 44 in. diameter can be 
finished all over with the vertical head. 
The bed and column are cast integral. 
The left-hand housing has a flat bear
ing and the right-hand housing has a 
three-track bearing with a long narrow 
guide for the cross rail and side head. 
The table and chuck are made in one 
unit mounted directly on the spindle. 
The three-jaw chuck which is regularly 
furnished can be operated either uni
versally or independently. The spindle 
has a taper bearing for absorbing the 
vertical thrust. Power is delivered to 
the table through beveled gears and a 
disk type clutch. The speed change 
unit is of the selective sliding gear 
type, with twelve speeds controlled by 
two levers. The cross rail is elevated 
and lowered by means of power. The 

turret slide can be swiveled in either 
direction to an angle of 30 deg., the 
swivel being graduated on both sides. 
This adjustment is made by a worm 
and worm segment which can be oper
ated from either side. Sixteen positive 
feed changes are provided. Rapid 
traverse in all directions and a com
plete equipment of micrometer dials and 
observation scales are at the operator's 
command. 

The turret rotates around a cylindri
cal stud and has bearings equal to the 
full diameter of the turret. The turret 
has ten indexing positions so that it can 
be indexed half way between each of 
the regular positions. With the turret 
indexed half way, two tool holders are 
brought within the field of operation. 
The side head is mounted directly on 
the column and there are but two mov
able joints between the cutting tool and 
the column. The head extends across 
the column with a bearing at the center 
so that all strains are taken on the full 
width of the column. Rapid power 
traverse is provided in horizontal and 
vertical directions for the side head as 
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well as the vertical head. Each head 
has sixteen feeds. Flood lubrication is 
provided for the spindle bearings, speed 
change gear unit, the feed gear units 
and the cross rail elevating mechanism. 
The machine can be furnished for belt 
drive through a single pulley or with a 
motor drive. The floor space required 
is 81 in. x 93 in. It is made in 36 in. 
and 44 in. sizes. 

4 8-In. Wheel Boring Machine 
MANNING, MAXWELL & MOORE. INC. 

P utna m l\lachine Works, Fitchburg, Mass. 

RAPID power traverse in either di
rection to both the boring and the 

facing spindles is regularly furnished 
with this 48-in. wheel-boring machine 
in addition to the usual power feeds. 
One lever controls the feed and 
traverse movements in each case. The 
chuck can handle wheels from 61 in. to 
42 in. diameter on the tread. The table 
is driven by a high carbon cast steel 
bevel gear and a forged nickel steel 
pinion. The boring spindle is of large 
diameter and travels in a long bearing. 
It bas ample travel to allow of run
ning the boring bar above the throat 
of the machine. The boring spindle is 
equipped with four feeds controlled 
from the operator's working position. 

Power traverse to the boring spindle is 
provided in both directions and is con
trolled from one lever. 

The chuck table has five chuck jaws 
of hardened steel, conforming in shape 
to the flange and throat of the wheel 
tread contour. They are operated uni
versally by a slight motion of one of 
the three cam studs that are provided 
so that one will always be convenient to 
the operator when the table is stopped. 
If desired, a pneumatic chuck, a hub 
facing attachment and a pneumatic 
or mechanical crane can be furnished. 
The hub facing ram is fitted with a 
sliding ihead at its outer end for ver
tical adjustment of tools. Hubs may be 
faced while the wheel is being bored. 

The drive is through a unit and self
contained gear box giving four speeds 
in geometrical progression through 
sliding gears running in oil. If the 
machine is belt-driven the power is 
transmitted to the gear box through a 
constant speed pulley. With electric 
drive a constant speed motor is 
geared directly to the gear box. The 
gear box may be omitted and a three to 
one variable speed motor geared di
r ectly to the table pinion shaft. The 
machine is started and stopped by 
s tarting and stopping the motor. 

Double Axle Lathe 
MANNING, MA:\.'WELL & MOORE. INC. 

Putnam Machine Works, Fitchburg, Mass. 

RIGIDITY is said to characterize 
this axle lathe. The bed is of a 

deep, box section and the side walls 
are connected at short intervals by 
broad box ties. Longitudinal trusses 
having cast racks, against which the 
tailstocks are braced, are located be
tween the shears. The legs are cast 
integral with the bed, one of them be
ing utilized as a tank for the cutting 

lubricant. The hollow spindle is driven 
by a herringbone ·gear and pinion run
ning in a bath of oil, thus affording 
positive lubrication. The spindle re
volves in bronze bearings, one on each 
side of the main gear. The drive is by 
means of a double tailed dog which 
bears against the cast lugs on the 
equalizing plate. Both tailstocks are 
adjustable along the bed. Pawls at
tached to the body engage cast racks in 
the bed to prevent slipping under a 
heavy cut. The carriages are guided by 
V's on the front and rear of the bed 
and are gibbed on horizontal and ver
tical surfaces directly in line with the 
tool thrusts. The feed aprons are of 
a double wall construction, furnishing 
a support for all shafts at each end. 

An inclosed feed gear box gives three 
positive feeds which are changed from 
the center of the bed. The gears are 
of hardened steel and run in oil. If 
desired, a crane can be furnished for 
lifting the axles in and out of the lathe. 

Axle B~1rnishing Lathe 
MANNING, MAXWELL & MOORE, INC. 

P utnam Machine Works, Fitchburg, Mass. 

JOURNAL burnishing is the principal 
function of this machine, which in 

general consists of two tailstocks and 
two carriages mounted on a base, each 
carriage having a front and a rear 
burnishing tool. Both journals of an 
axle are burnished at the same time. 
The bed is of box section. The side 

walls are connected at short intervals 
by box ties. The legs are cast integral 
with the bed. Both tailstocks are ad
justable along the bed. Permanent 
alignment is maintained by means of 
taper gibs. The two burnishing rolls 
are brought into contact with the axle 
by means of a large diameter screw, 
operating in bronze nuts. The screw is 
not confined in the carriage endwise, 
but is free to float, thus the burnishing 
tools are forced against the axle with 
equal pressure and no end thrust is 
taken by the screw or carriage. By 
setting the burnishing rolls at a slight 
angle they feed automatically and 
therefore a feeding mechanism is not 
required. The aprons contain only the 
pair of gears and rack pinion for the 
·hand movement of the carriages. A 
suitable crane can be furnished with 
this machine. The floor space required 
with a motor drive and without the 
crane is 14 ft. 6 in. x 4 ft. 8 in. 

48-In. Wheel Borer 
NILES TOOL WORKS COMPAN Y 

Divis ion ot Niles-B ement-Pond 
Compa ny, Hartford, Conn. 

IN this line of heavy boring ma
chines a self-contained single cast

ing frame makes for rigidity. There 
are no joints to allow the boring bar to 
be thrown out of alignment with rela
tion to the table. As soon as the ma
chine is started the wheel is locked 
rigidly in the self-centering automatic 
chuck. Stopping and reversing the op
eration of the table will automatically 
loosen the wheel from the chuck. All 

operating levers and handwheels are 
within easy reach of the operator. 
Four feeds are available. Changing 
from a roughing to a finishing feed is 
accomplished by means of a single 
lever. There are tapered bushings for 
both the boring bar and the table spin
dle. Either a pneumatic or drum type 
quick-acting crane can be furnished, as 
desired. The table revolves in a bath of 
oil on an annular bearing. The bevel 
driving gear is of semi-steel and the 
bevel pinion of forged steel. When so 
ordered, the machine will be equipped 
with a hub facing attachment. The hub 
facing bar feeds from the center outlet, 
so that it can be used at the same time 
as the boring bar is feeding downward. 
These machines can be driven by a 
constant speed motor, an adjustable 
speed motor, or a belt, as desired. 
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48-In. Wheel Lathe 
MANNING, MA."(WELL & MOORE, INC., 

Putnam Machine \Vorks, Fitchburg, Mass. 

W HEELS from 24 in. to 44 in. in 
diameter on the tread can be 

turned on this lathe. The bed is heavy, 
deep and of ample width for the swing 
of the lathe and it is braced with cross 
and longitudinal ribs. All bearings are 
bronze hushed. The spindle and face
plate are made as one piece. Twelve 
radial T-slots are provided so that 
either three or four driving dogs may 
be used. The end thrust is taken by 
thrust washers running in a bath of 
oil. The faceplates are driven by 
forged steel pinions mounted on a high 
carbon steel shaft which is carried in 
bronze iined capped bearings. Each 
faceplate is equipped with four ad
justable, equalizing driving dogs. The 
tailstock has a power traverse by indi
vidual motor and a friction clutch 
allows the motor to be started under no 
load. The tool rests are designed with 
an adjustment to take care of the min
imum and maximum diameter o:C 
wheels. 

The feeding mechanism gives several 
impulses per revolution and is prac-

tically continuous. The feed ratchets 
operate in either direction and are of 
the inclosed type, excluding chips and 
eliminating accidents to the operator. 
A simple calipering attachment fur
nished with each machine enables the 
operator readily to size both wheels to 
the same diameter. When desired a 
pneumatic hoist can be furnished for 
raising and lowering the wheels. Either 
inside or outside journal turning at
tachments, or both, can be supplted. 
The machine can also be equipped with 
a wheel boring attachment. If facing 
the rims and hubs of the wheels is part 
of the shop procedure, a cross feed can 
be furnished. These machines can be 
supplied with a constant speed motor 
drive, a variable speed motor drive or a 
belt drive. 

Equipment for Electrical Repairs 
Mica Umlercutter 

HULLHORST MICRO TOOL COMPANY 
Toledo, Ohio 

M OUNTING on any make of lathe 
carriage through the medium of 

an angle plate is possible with the No. 
9 commutator mica undercutting ma
chine. The main standard is held to 
the angle plate with two cap screws, 
which provides for vertical adjustment 

to take care of commutators up to 
diameters of 22 in . Regulation of the 
depth of the undercutting is obtained 
with the depth gage mechanism 
mounted on the vertical standard. The 
lower arm of the undercutter slides on 
the depth gage bar. 

The cutter spindle and the tapering 
arbor are made of crucible steel lapped 
into b1·onze bearings. Sufficient rigid
ity is assured by building the spindle 
in the lower arm with a tapering arbor 
of h in. diameter at the cutter. 

l\lill-cut precision cutters can be sup
plied for any depth of slot. The motor 
is installed at the top of one swinging 
arm and the power is transmitted to 
the spindle through a belt turning 
through a triple mechanism at the cen
ter pivot. It is stated that this machine 

will under cut mica :h in. deep at the 
rate of more than 200 ft. per hour. The 
undercutter is fur nished with either 
a 60-cycle, 110-volt a.c. motor or a 
110-volt d.c. motor. The swinging arm 
can be placed out of the way in the 
upward position when not in use. 

Fielcl Tester 
CENTURY ELECTRICAL COMPANY 

100-102 Randall Avenue, Syracuse, N, Y, 

F I ELD and armature coils of direct
current motors and generators may 

be tested conveniently with the New 
Century field tester. Fields may be 
checked either in place or out of the 
machine. By testing them in place 
there is no danger of removing the 
wrong coil unnecessarily, while the 
checking of new or repaired coils previ
ous to installation prevents faults lead
ing to the burning out of an armature 
or the remaining field coils. A scale 
shows the exact condition of the coil 
under test, making it possible to detect 
partial short or open circuits. In test
ing armature coils, the Century tester 

will locate open or short circuits, 
wrong or crossed connections and 
grounds without unsoldering any lead 
wires from the commutator or remov
ing the hoods. 

Martindale Slot Cleaning 
Outfit 

MARTINDALE ELECTRIC COMPANY 
Box 2660, Lakewood Branch, 

Cleveland, Ohio 

C LEANING the armature core slots 
by means of grinding disks is the 

ideal method of removing olcl insula
tion prior to the rewinding of the arma-

ture. It saves 75 per cent of the time 
and labor required for the usual clean
ing process. The machine shown will 
perform this work and in addition will 
remove quickly old solder from the 
riser slots. With the addition of a 
fiber stiffener between the disks, burrs 
that will turn a file can be ground off 
easily, A complete outfit consists of a 
motor, flexible shaft, ball bearing hand
piece disk holder, 36 assorted grinding 
disks, three fiber stiffeners and a box 
of shaft grease. 

Pinion Puller 
GENERAL ELECTRIC COMPANY 

Schenectady, N. Y, 

SPLIT rings are used with this pinion 
pullet, each half being provided with 

lugs through which hinge pins are 
placed to hold the two firmly together. 

The wedging principle is used, but the 
wedge, instead of being where it can 
damage bearings and housings, is placed 
where it can do no harm. The puller 
ring grips all the pinion teeth equally, 
eliminating the possibility of damaging 
a number of teeth. 

The component parts of the pinion 
puller are the puller ring, the pressure 
cap if required, the jack-screw, the 
wedge box, the wedge and the hinge 
pins. The wedge, wedge box and jack
screw are the same for all pullers, but 
the puller rings and pressure caps vary 
with the pinion for which the puller is 
required. A common ring may be used 
in some cases for pinions varying only 
slightly in diameter. 
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Commutator Grooving 
Machine 

GENERAL ELECTRIC COMPANY 
Schenectady, N. Y. 

COMMUTATOR grooving machines 
of two types have been developed 

by this company, one portable and the 
other stationary. In form 2, the sta
tionary machine, the base has ad-

justable pillow blocks with V-shaped 
bearing surfaces and brass rollers. The 
slide arm is designed for both vertical 
and angular adjtlstment, the latter to 
be used where the commutator bars are 
not exactly parallel to the shaft. The 
rotating saw is mounted on an exten
sion of the motor shaft supported by an 
offset bearing. This readily permits 
the grooving of commutators having 
ears. Owing to the small size of driv
ing motors used no starting resistance 
is necessary. The form 3 portable ma
chine is simple and can be moved 
readily to any part of the shop. It is 
designed to be clamped to the armature 
shaft. This machine has adjustable 
stops which direct the. travel of the 
saw to the brush surface of the com
mutator. A floating driving shaft per
mits the grooving of a number of slots 
at one setting of the armature. An 
angular adjustment can be used when 
the commutator bars are not exactly 
parallel to the shaft. 

Inverted Forcing Press 
LOURIE MANUFACTURING COMPANY 

Springfield, Ill. 

STRUCTURAL steel I-beams and 
channels hot riveted are used in this 

inverted forcing press. It is a complete 
self-contained unit. The pumps, most of 
the valves and the piping are inclosed 

in the oil reservoirs on the side. This 
eliminates leakage around the press. 
Leakage oil from the ram is carried to 
the reservoir by a telescoping pipe. The 
ram is returned into the cylinder by 
means of springs. The two pumps used 
on this press are of the differential type 
and work automatically. Two large 
pistons operate the ram rapidly under 
low pressure. When about one-seventh 
of the total pressure capacity ·of the 
press is reached the large pistons cease 
to function and the small pistons pro
duce the heavy pressure. The press as 
shown is suitable for forcing, straight
ening, bushing work, etc. A hydraulic 
gage and a safety valve are furnished 
as a part of the equipment. 

Electric Ovens for Baking 
Armatures 

-WESTINGHOUSE ELECTRIC & MANU
FACTURING COMPANY 

East Pittsburgh, Pa. 

T YPE M electric oven is of the kiln 
type, consisting of an insulated 

room into which the work to be baked 
is wheeled on trucks or supported on 
angle brackets on the oven walls. The 

inside and outside walls are sheet metal 
and the 2-in. space between them is 
filled with high-grade insulation. The 
angle framework is bolted together and 
tic rods hold the sections firmly in 
place, making the oven capable of with
standing the heavy service of railway 
work. Sides, top and bottom are all 
of similar construction, giving the oven 
a nigh thermal efficiency. The heaters 
are placed on the side walls and, if 
conditions allow, along the middle of 
the oven floor, since this method gives 
better heat distribution. A wire screen 
protects the heaters from mJury 
through contact when loading or un
loading the oven. Ventilation is by a 
fan blower system, which increases the 
drying rate and prevents explosions. 
The control may be mounted on the 
side of the oven or separately, depend
ing on which will be more convenient. 

The temperature of' the oven is held 
at the proper point by a sensitive 
thermostat. It is possible to maintain 
a temperature within 5 deg. F. of the 
desired point by this means. This con
trol instrument actuates a magnetic 
contactor control panel which opens 

and closes the circuit supplying power 
to the oven and the temperature rises 
or falls. It is made in three sizes, 
M-107, M-109 and M-114. The M-107 
size will handle six armatures per bake, 
the M-109 will handle eight armatures 
and the M-114 twelve armatures. 

Armature Buggy Occupies 
Little Space 

COLUMBIA MACHINE WORKS & 
MALLEABLE IRON COMPANY 

3303 Atlantic Avenue, Brooklyn, N. Y. 

V ERY small space is occupied by 
this adjustable buggy. Due to its 

adjustable features it is suitable for 
the reception of any size of motor 
armature. This adjustment is made by 

loosening two thumb screws located on 
the left-hand side of the frame and 
shifting the pedestals to the desired 
centers. A buggy of this type used for 
the transportation of armatures will 
reduce the possibility of injuring the 
commutators, shafts, etc. It is made 
of iron and strongly constructed 
throughout. 

Adjustable Armature Stands 
Facilitate Repairs 

COLUMBIA MACHINE WORKS & 
MALLEABLE IRON COMP ANY 

3303 Atlantic Avenue, Brooklyn, N. Y. 

T HESE armature stands are sub
stantially made with a broad cir

cular base, a low center of gravity and 
a screw to obtain a 10-in. height adjust
ment. The screw threads are made 
square in order to facilitate handling. 
Roller bearings in the cradles provide 
a means for the easy revolving of an 
armature I\S well as eliminating 

mechanical injuries to the armature 
shaft. Two pockets cast on the side 
of the s tand provide receptacles for the 
brackets to support the workman's tool 
and material tables. These stands can 
be adapted to many repair jobs about 
the shop. 
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Electrically Heated Babbitt 
Melting Pot 

GENERAL ELECTRIC CO!11P ANY 
Schenectady, N. Y. 

N EARLY all armature, axle and 
journal bearings for electric car 

~quipment are rebabbitted. For this a 
conveniently arranged system for melt
ing the babbitt is essential. To meet 
the requirement the General Electric 
Company has developed several differ
ent sizes of electric melting pots. The 
one shown in the illustration has a 
capacity of 5 tons. It is equipped with 
six cast-in heating units, each of 5 kw. 

capacity. This will melt 1,000 lb. of 
babbitt per hour. Temperatures of 
from 700 to 775 deg. F. are maintained· 
by thermostatic regulation. 

Banding, Slotting ancl Turning 
l\lachine 

LEA COURTENAY COMPANY 
Newark, N. J. 

0 N THIS machine an armature can 
be turned, slotted and banded 

without removing it. The machine is 
especially designed to handle heavy 

armatures such as are used on subways, 
elevated railways or interurban lines. 
The banding equipment is furnished 
with a device which can be adjusted to 
any given tension. An individual motor 
is used to drive each part. 

Machine Shop 
Ball Bearing Geared Drill and 

Tapper 
BARNES DRILL COMP ANY 

814-830 Chestnut Street, Rockford, Ill. 

C ORRECT speeds and feeds for any 
one size of twist drill from B in. to 

H in. can be obtained on the machine 
shown. Its direct-connected motor 
drive through a multiple disk clutch 

I 

gear provides for simplicity and con
venience of control. All important 
shafts have radial ball bearings and a 
fixed splined spindle has a roller thrust 
bearing. The self-oiling system lubri
cates all radial ball bearings and gears. 
The gearing throughout is alloy steel 
and all important gears are heat 
treated. A 5-hp., 1,200-r.p.m. motor is 
recommended. The star wheel handle 
is conveniently located on the right
hand side of the machine. A table with 

a finished working surface of 27 in. x 
17 in. is surrounded by oil channels. 
The rack is dovetailed to the sleeve and 
no screws are used. A counterbalance 
chain facilitates the quick return of the 
spindle. An added feature is a safety 
device to prevent overloading and min
imize breaking of drills. There is an 
automatic stop, giving full spindle 
travel. The height of the machine is 
75 in. and it occupies a floor space 34 
in. x 48 in. The net weight without 
motor and starter is 1,750 lb. 

Cold Saw Cutting-Off 
Machine 

ESPEN-LUCAS MACHINE WORKS 
Front Street and Girard Avenue, 

Philadelphia, Pa. 

BARS, liillets and other steel shapes 
·can be sawed quickly on this ma

chine. The housing and other principal 
castings are made of gray iron having 
thick walls and heavy webs. Spindle, 
driving gears and other working parts 
are made of high carbon steel forgings. 
The driving worm gear and main bear
ings are of bronze. Roller bearings 
take care of the heavy thrust. A self
priming pump supplies the lubrication 
for the saw. The feed, as well as the 
quick traverse in both directions, is 
accomplished by means of a low-pres-

sure oil feed system. All speeds of 
traverse, including feed variation, are 
controlled by the movement of con
veniently located levers. Automatic 
control can be had at the limits of the 
traverse, or at points determined by 
the operator. The machine can be 
operated by individual motor drive or 
from a countershaft, as desired. 

Forcing Press 
MANLEY MANUFACTURING COMPANY 

York, Pa. 

CAPACITY of 35 tons is obtained 
in the new Manley Press. Five 

leverages are used to change quickly 
from one speed to another, thereby en
abling the operator to use the pow.?r 
best suited for the job. To change the 
leverage it is only necessary to slide 
the retaining collar forward, lift the 
connecting link and drop the pin in 
the proper hole, using either the first, 
second or third leverage. The press 
has a winch-operated table which is 
raised or lowered through a chain 

working on two drums and controlled 
by a handle. A counterweighted hand
wheel suspended on ball bearings is 
used. The frame is of an open type 
which permits of long work such ns 
shafts, small axles, etc., passing 
through the frame in a central position 
for straightening. 

Quite often a bearing is rusted or 
frozen so that pressure alone will not 
remove it. The upper end of the 
4-pitch Acme thread screw used in the 
press is so placed that it may be struck 
with a heavy hammer without injury. 
The leverage of the press is · in the 
ratio of 4,800 to 1. High-speed lever
age is used when pressure up to 8 tons 
is required. Ten notches on the hand 
wheel are obtained at each stroke. The 
high-speed screw leverage eliminates 
the criticism against screw pressure 
being too slow. The lever bar is placed 
at a suitable working height for full 
muscular action when pulling on it. 
The stroke is also made with the oper
ator in such a position that he can see 
exactly what he is doing and just what 
is taking place on the pressing job. The 
frame is of bolted construction. 

An independent rack and pinion press 
is also furnished with this outfit and 
is a separate and complete unit from 
the screw press. This can be used for 
small work. Leverage on this press is 
44 to 1 and it has a capacity of 3 tons. 
The floor space required is 30 in. x 
!52½ in. 
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3-Hp. and 5-Hp. Improved 
Pedestal Grinders 

STANDARD ELECTRICAL TOOL 
COMPANY 

1938-(6 W. Eighth Street, Cincinnati, Ohio 

E LECTRICALLY driven grinders of 
this type are made in two sizes, 

3 hp. and 5 hp. capacity, A ,General 
Electric motor and GE push-button con-

trol are furnished. The control is lo
cated on the inside of the pedestal •)r 
base of the grinder. The armature 
shaft is made of 3~ per cent high 
grade nickel steel. SKF ball bearings 
are used, incased in dust-proof cham
bers. Guards of the hinged door type 
with exhaust connections protect the 
emery wheel. The guards are equipped 
with a spark breaker, also a polished 
wire-glass adjustable eye shield. 

The 3-hp. grinder is equipped with 
emery wheels 12 in. x 2 in. or 14 in. x 
2 in., as preferred. The 5-hp. grinder 
is equipped with emery wheels 18 in. 
X 3 in, 

Turret Lathe 
GISHOLT MACHINE COMP ANY 

Madison, Wis. 

BED, headstock and bearing housing 
of this turret lathe are cast in one 

piece. By extending the headstock 
walls above the top of the turret hous
ing an oil-tight reservoir is formed for 
the splash oiling system. The machine 
is driven by a single pulley. Eight 

changes of speed are obtainable by 
means of levers located conveniently at 
the front. All gears are made of treated 
alloy steel and a multiple disk clutch 
transmits the power. The transmission 
shafts are mounted on ball bearings. 
An outstanding feature is the short dis
tance between the bearings. 

The full swing feature of the side 
carriage eliminates interference of the 

square turret with the tools of the 
hexagon turret. Aprons of both side 
carriage and turret carriage are self
contained, each having complete inde
pendent feeds,)ead screw, rapid traverse, 
automatic feed and traverse trips, 
screw-cutting index, micrometer dials 
and selective feed levers. Each carriage 
and the cross slide have micrometer 
dials. The feeds are all positively 
geared and eight changes of feed, for
ward and reverse, are provided in each 
apron. 

Independent longitudinal feeds permit 
the use of any one of the coarse or fine 
feeds of one carriage irrespective of the 
feeds on the other. One set of eight 
chain gears is provided for cutting all 
standard threads up to two per inch. 

Each carriage has a separate rapid 
traverse independent of the feeds. The 
automatic feed trips are a feature. The 
3-L machine occupies a floor space of 
67 in. x 135 in. and the 4-L machine 
80 in. x 190 in. 

Motor-Operated Pipe Thread
ing and Cutting Machine 

D. SAUNDERS' SONS, INC. 
Yonkers, N. Y. 

PIPE from ½ in. to 4 in. inclusive can 
be threaded and cut with the 4B 

machine, while the 5D machine cuts 
and threads pipe 1 in. to 6 in. inclu
sive. Where desired these machines 
can be furnished with a bolt-threading 

attachment. The machine is suitable 
for operation by either a.c. or d.c. 
A 5-hp. constant speed motor with a 
drum type controller designed for for
ward and reverse operation is direct 
geared to the driving shaft of the ma
chine. Sufficient gear changes are fur
nished to obtain the correct cutting 
speed for all sizes of pipes within the 
capacity of the machine. The cutting 
off head is arranged with a tool slide 
and self-centering V jaws to steady the 
pipe being cut off. A handwheel con
nected to a rack and pinion moves the 
carriage containing the cutting off head 
and the die head. The die head slides 
on ways and permits it to be brought 
close to the gripping chuck for holding 
the pipe, which is of the standard uni
versal type. The pipe is centered by 
a two-jawed self-centering chuck 
mounted at the rear end of the spindle 
on the side of the large driving gear. 
An automatic oil pump supplies a con
stant flow of oil to the chasers and cut
ting off tool. 

Heavy-Duty Radial Drill 
MORRIS MACHINE TOOL COMPANY 

Cincinnati, Ohio 

M ORRIS radial drills are arranged 
for electric drive with the motor 

mounted on the arm. They are made 
in sizes of 3, 3½ and 4 ft. The head 
is fully inclosed and balanced on the 
arm. The spindle is a hammered steel 
forging running in bronze bearings in 
the sleeve and driven by two keys. It 
is fitted with a ball thrust bearing and . . 

the spindle gear is mounted on ball 
bearings. The helical spindle gears 
are made of alloy steel, heat-treated 
and hardened. Feed gears are of steel, 
heat-treated and hardened. The feed 
unit is mounted in the head. There 
are six feeds on the 3-ft. and 3½-ft. 
drill, ranging from 5 to 30 thousandths 
of an inch per revolution of spindle. 
On the 4 and H-ft. radial there are 
eight feeds ranging from 5 to 42 thou
sandths per revolution of spindle and• 
four thread leads, 8, lH, 14 and 18 
threads per inch. 

The tapping attachment and back 
gear bracket is a unit mounted on the 
back of the head. The back gears, 
back gear clutches, spindle gears and 
feed gears are made of chrome nickel 
steel, heat-treated and hardened. A 
sliding gear speed box is equipped with 
ball bearings. The alloy steel gears 
run in oil. A speed chart at the 
change-speed lever permits the oper
ator to select quickly any one of the 
spindle speeds. The column or sleeve 
is mounted on an inner column which 
extends through to the top and revolves 
on ball bearings. The column is of 
semi-steel, ground to size. The arm 
is designed to resist torsional and lift
ing strains. The ribbed base is fitted 
with T-slots. 

Trailer Trucks 
AMERICAN CAR & FOUNDRY COMPANY 

30 Church Street, New York 

T RAILER trucks of this type are 
especially designed to withstand 

heavy loads and rough usage. The 
frames are of channel and angle steel, 
hot riveted with corners gusseted. The 
bodies are of sheet steel reinforced 
with angles and bands. Cast-iron 
wheels with self-contained roller bear
ings and Alemite pressure lubrication 
are mounted on high carbon steel axles, 
heat treated to a Brinell hardness of 
250. Pressed steel caps are shrunk on 
the ends of the wheel hubs, making a 
close fit around the axle, keeping out 
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the dust and dirt. Each trailer is equip
ped with a rear drop forged gravity 
coupler hook to permit of train opera
tion. Due to the counterweight it auto
matically locks and cannot be jarred 
open by rough roads. 

These trailers are made with a gon
dola body or a dump body. The gondola 
body is adapted to the handling of 
miscellaneous loose material and crated 
or boxed material. The body has re
movable corner posts and if desired can 
be equipped with a special bolster for 
handling long material, loaded on two 
trailers. The dump body is self-clear
ing and automatically locks itself in the 
upright position after its return from 
dumping. The gondola trailer has a 
capacity of 6,000 lb. and the dump 
trailer has a capacity of 24! cu.ft. or 
G,000 lb. 

Back Geared Upright 
Power Drill 

BUFFALO FORGE CO:IIPANY 
Buffalo, N. Y. 

INSTANT change from a plain to a 
back gear drive without using a 

wrench is possible in the machine 
shown by disengaging a knurled knob 
in the top gear and throwing in the 
back gears with a hand lever. A lock
ing screw is provided for holding it in 

place. An adjustable automatic trip 
throws out the power feed when the 
piece has been drilled to the required 
depth. 

The ball bearing spindle is graduated 
and ground. The lever handle is ad
just able from 6 to 18 in. and is held in 
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place by a tension spring. All bear
ings are split and adjustable for wear. 
The latch hinged worm feed wheel runs 
in oil. All gears are machine cut and 
are fitted with heavy bronze bushings. 
With spindle travel of 141 in. the ma
chine is amply fitted to handle reboring 
work with ease. It weighs 1,100 lb. 
If desired, the machine can be furnished 
with a direct-connected motor. 

Vertical Boring and 
Turning l\lill 

GISHOLT MACHINE CO:IIPANY 
Madison, ,vis. 

T WO plain swivel heads are features 
of the machine shown. A driving 

pulley is geared to a friction back
geared headstock having six mechanical 
speed changes which, in connection 
with a two-speed countershaft, provides 

twelve changes of speed to the table, all 
in geometrical progression. The plain 
table has four pairs of parallel and four 
radial T-slots. The feed change levers, 
rapid traverse levers and table control 
levers are located on both sides of the 
machine together with a foot brake at 
either side. Two plain independent 
heads, furnished with the machine, can 
be swiveled to any angle from 45 deg. 
from the vertical. The ram is a box 
section type having a 3!-in. central core 
extending through the entire length. 
The bore for the tool holder is 3 in. 
diameter. Ten mechanical changes of 
feed are obtainable for each head. A 
feature is a device to eliminate break
ing of gears and other parts. The 
micrometer index dials reading in 
thousandths of an inch facilitate ac
curate setting of tools. 

A feed tripping device stops the feed 
automatically at any predetermined 
point. In addition, safety stops trip 
the feed before the head reaches the 
end of the travel. Rapid traverse 
enables the operator to move the head 
quickly by power in either direction. 
The ratchet handles on the feed rods 
disengage automatically when the feed 
or rapid traverse is used, thus eliminat-

ing chance of injury to the operator 
caused by revolving handles. All feed 
gears and other gears subjected to 
heavy duty are made of steel. A two
spei;d tight-and-loose · pulley counter
shaft is standard, but a motor drive 
is easily installed without increasing 
the floor space occupied, which is 97 
in. x 120 in. · 

Improved Die Sinker and 
Vertical l\lilling Machine 
REED-PRF:NTICE CORPORATION 

\\"orcester, :llass. 

T IKE other Becker machines, the 
L model shown is supplied with an 
adjustable auxiliary head which keeps 
the spindle in perfect alignment. The 
spindle is made of high~grade steel 
with ground main bearings running in 
taper bronze bushings, adjustable for 
wear. Belt pressure of the spindle 
guiding pulley is taken by hall bear
ings supported in brackets at the top 
of the column. The main spindle has 
ball bearings at top and bottom. The 
table, of liberal proportions, has power 
Jongitudinal feed in either direction. 
The feed of the table is through a pair 
of three-step cones. Two additional 
changes can be effected by means of 
a pull gear on the feed box, to which 
the teles('opic shaft is attached. Head, 
table, carriage and knee are furnished 
with adjustable gibs for taking up 
wear. The machines can be arranged 
for a single pulley gear box drive, if 
desired,- which will permit of a direct 
drive from the main line without a 
countershaft. This machine is also 
suitable for direct motor drive. Where 
a constant speed motor is installed, it 
is necessary to provide a gear drive. 
This drive will provide fourteen spindle 
speeds ranging from 20 to 500 r.p.m. 
The quick changes in speed are ob
tained through two handles conveni
ently located on top of the gear box. 
For this method a 3-hp. constant-speed 
motor of 1,150 or 1,200 r.p.m. is recom
mended. 

Where a variable speed motor is fur
nished it is not necessary to provide a 
gear box, since a spindle variation from 
25 to 500 r.p.m. can be secured by 

A 

means of shifting the handle of a regu
lating rheostat, located on the side of 
the machine. 

The floor space required for this ma
chine is 74 in. x 60 in. x 75 in. 
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Machine for Filing and Setting 
Band Saws 

WARDWELL MANUFACTURING 
COMPANY 

110-112 Hamilton Avenue, Cleveland, Ohio 

grinder shown will perform the entire 
work in one operation. The outside 
face of the wheel is dressed concavely 
to exactly the same curve as the tool 
to be ground. The tool is then offset 
from the center of the wheel curve to 
give the' desired clearance. Then it is 

ground to the cutting edge. The cir
cular relief leaves the outside of the 
tool convex with all the metal possible 
to support the cutting edge. The 
clearance is determined by the distance 
the tool is moved in or out against the 
curve of the grinding wheel. · F !LING, setting and joining of band 

saws all in one operation can be 
done by this machine. It will handle 
saws from t in. to 2 in. wide. Motor or Sheet Metal and Forge Shop 

Equipment 

belt drive can be furnished as desired. 
By the positive and powerful· movement • 
of the file all spring or medium tem
pered band saws can be accurately filed 
and set at a speed of 70 ft. a minute. 

Circular Relief Grinder 
CLEVELAND TOOL ENGINEERING 

COMPANY 
Main and West 25th Streets , Cleveland, Ohio 

Y EARS of experience, development 
and expert engineering are claimed 

to have produced an original circular 

Power Ring and Circular 
Shear 

PECK, STOW & WILCOX COMPANY 
Southington, Conn. 

CIRCLES or internal rings and irreg
ular curves can be cut on this ring 

and circular shear. Clamping disks 
are provided with center points and 
blanks and are held securely between 
clamping disks and released through 
an eccentric lever. The circle arm 
moves easily and freely by means of a 

relief grinder that effects economy un- rack and pinion and hand crank. The 
approached by the older methods of angular position of the cutter and the 
relief grinding. It has proved its ability to raise and lower the upper 

worth in . t ime, labor and money saved 
and in superior precision of the work. 

Grinding of the relief in a proper 
and economical manner can be per
formed on such tools as adjustable 
reamers, tapper taps, milling cutters, 
face mills and boring heads, core drills 
and various other tools. Where two 
or three distinct operations are usually 
needed to grind tools, it is said that the 

cutter through a handwheel enable one 
tc cut circles from square blanks, or 
to cut inside circles without cutting 
the outer edge. This machine is fur
nished regularly with tight and loose 
pulleys. 

Turning, Wiring and Burring 
Machine 

PECK, STOW.& WILCOX COMPANY 
Southington, Conn. 

V ARIOUS operations can be per
formed with the necessary addi

tional rolls by this self-contained unit. 
With the belted motor drive the speed 
of rolls for turning, wiring or burring 
operations can be changed by simply 

changing the size of the motor pulley. 
It has a capacity for No. 16 gage steel 
and lighter and its turning capacity is 
for No. 16 gage steel with ¼ or t\J-in. 
wire or No. 18 gage steel with f«-in. · 
wire. With wiring rolls the capacity is 
No. 16 gage steel with t-in. to h-in. 
wire and with burring rolls No. 16 gage 
steel. The machine is furnished with a 
pulley drive and treadle friction clutch 
attachment. All bearings are bronze 
bushed. 

Armor Plate Universal Iron 
Workers 

BUFFALO FORGE COMPANY 
Buttalo, N. Y. 

BUFF ALO armor plate universal 
iron workers are complete, reliable 

and modern machines for cutting metal. 
With one of these, rounds, squares, 
angles, tees, beams and channels can 
be cut and shear plates, flats, girders, 
H - columns, I - beams and angles 
punched. With a few special tools, 

angles, channels and I-beams can be 
coped. These machines are made in 
four sizes, No. ~. 1, a and 2. The same 
design is used on all models. There is 
a punch at one end and a slitting shear 
at the other with a bar cutter adjacent 
to the shear. The machines are sup
plied with a high and low die block and 
long and short punch holder. The 
triple punching attachment may be used 
on the machine if desired. The shear 
knives are suitable for slitting plates 
of any width or length as well as for 
flats. An exclusive feature of the ma
chine is the stripper used on the shear. 
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This is operated by means of a crank 
requiring no tools and is very wide to 
permit cutting short pieces of plates 
or flats. The bar cutter has five-piece 
knives so that replacement and sharp
ening are easy and inexpensive. 

These machines, like all other Buffalo 
metal working machines, have frames 
of rolled steel armor plate, guaranteed 
forever against breakage. Due to the 
heavy cast-iron base a concrete founda
tion is unnecessary. The gear and 
pinions are made from machine cut 
steel. 

Punching ancl Shearing 
Machine 

LONG & ALLSTATTER COMPANY 
H a milton, Ohio 

PUNCHING and shearing machines 
of this type have the slide counter

balanced and fitted with a bronze gib 
for taking up wear. Camshaft and 
pintle are made of steel. Bronze bushed 
bearings arc furnished for the main 
journal and the cam pintle. The clutch 
is made of high-carbon cast steel and 

the face is fastened to the main spur 
wheel by means of a tongue, groove 
and bolts. It is detachable, providing 
for renewal of worn parts. An auto
matic stop will throw out the clutch 
at the completion of each stroke and 
may be adjusted for any point of the 
stroke desired. The camshaft may be 
turned by hand for any adjustment. 

Standard Blacksmith Forge 
BUFFALO FORGE COMPANY 

But'!alo, N. Y. 

F ORGES of the type shown are 
equipped with the No. 200 ball

bearing silent blower with a 14-in. fan. 
The forge has a cast-iron hearth 
mounted on four steel pipe legs and 
reinforced with cross-bar braces. A 
steel half hood vulcan tuyere is part of 
the regular equipment. The gear ratio 
of the blower is 47½ to 1. The fire pan 
is 28 in. x 40 in. and the net weight of 
the entire outfit is 273 lb. 

Oil-Burning Rivet Forge 
BUFFALO FORGE COMPANY 

But'!alo, N. Y. 

I NCONVENIENCE and danger from 
flying sparks in heating rivets are 

overcome by using the oil-burning 
rivet forge shown. This forge consists 
essentially of a welded steel oil tank 
on which is mounted a head or fire 
chamber. This head is made up of a 
cylindrical steel plate housing held be
tween cast-iron top and bottom plates 
by means of three through bolts. The 
lining is a one-piece circular firebrick 
2 in. thick made of the best quality of 
refractory material. To replace the old 
lining it is necessary only to unscrew 
three nuts and lift the top off the fire 
chamber. The oil tank is tested with 
air at a pressure . of 125 lb. Air is 
supplied through a single connection 
which furnishes pressure for the oil 
supply as well as air for the atomizer. 

It will burn kerosene, distillate, or any 
fuel oil. The tank has two convenient 
handles, one on either side. A forge 
mounted on a truck as shown makes an 
ideal arrangement for portability. 

Woodworking Machinery 
Power Feed Hollow Chisel 

l\lortiser 
OLIVER MACHINERY COMPANY 

Grand Rapids, Mich. 

U SE of a rigid, hollow, box type, 
one-piece casting having a wide 

flanged . floor support for the column 
features this hollow chisel mortiser. The 
column incloses the power feed mecha
nism, with the exception of the drive 
pulley. A built-in fan blower behind 

the column furnishes a constant air 
blast for cooling the tools and keeping 
the work free from chips. The mortis
ing ram or plunger reciprocates in ad
justable gibbed ways and has an ad
!ustable travel from 2¼ in. to 4 in. 
long, controlled by the treadle for 
single or continuous power feeding 
strokes. The machine will handle 
chisels from ¼ in. to ¼ in. square. 
Hollow chisels with 4-in. blades will 
mortise in 12-in. high material. 

A universal compound table with 
screw clamp for 6-in. wide stock and a 
handwheel, rack and pinion for longi
tudinal travel, gaged by adjustable 

stops, are regularly furnished. The 
table is 36 in. long, 6 in. wide, 32 in. 
above the floor at the lowest position 
and 44 in. at the highest. It is fitted 
with a vertical adjustable back fence 
having a. lip hold down and carries a 
6-ft. layout stop rod with six spring 
stops for automatically locating mor
tises. A rod and two adjustable stops 
directly in front of the table govern 
the length of the mortises. The floor 
space required for the machine is 3 ft. 
X 5 ft. 

Motor Hcacf Pattern Lathe 
OLIVER MACHINERY COMPANY 

Grand Rapids, Mich. 

PATTERN lathe No. 25, shown in the 
illustration, is made in three sizes, 

16 in., 20 in. and 24 in. swing. The head 
incloscs an Oliver direct-current motor 
of 2-hp. capacity whose speed can be 
varied from 400 to 2,000 r.p.m. The 
armature shaft is made hollow for 
faceplate work and with suitable take-up 
for end thrust. The front end of the 
shaft is bored for Morse taper. Ordi
narily a drum type controller with 
proper resistances is attached to this 
machine. The tailstock is made with a 
strong spindle and bored for Morse 
taper. The iron bed can be furnished 
in any length from 6 ft. upward, ad
vancing by 2-ft. sections. All sizes of 
lathes are provided regularly with 
power feeding carriages, but hand
feeding carriages can be substituted. 
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Electric Hand Plane 
WAPPAT GEAR WORKS 

Meade Street and Braddock .Avenue, 
Pittsburgh, Pa. 

T HIS electric hand plane can be used 
on doors and sash. The cutting is 

done by a jointer head which is driven 
through gears from a h--hp. universal 
type motor that operates from any 
light socket. The short shoe at the 

front of the plane and just ahead of 
the cutter can be raised or lowered' by 
turning a knob with the left hand, 
thereby regulating the depth of cut. 
A graduated dial at the base of the 
knob enables the operator to set the 
knife for any cut from zero to n in. 
This adjustment feature is unique in 
that by turning the knob forward or 
backward while advancing alopg the 
material it is possible to vary the depth 
of the cut and smooth out any high 
spots in one stroke. Another interest
ing feature is the beveling attachment, 
which can be set to cut accurately any 
required bevel on the edge of a door or 
sash. The body of the tool is aluminum 
and the total weight is 19 lb. It is 
easy to handle and simple to operate. 
The high speed blades in the cutter are 
easily removable for sharpening. 

Band Saw 
OLIVER !\iACHINERY COMPANY 

Grand Rapids, Mich. 

BASE and column arm of this ma
chine are cast in one piece. The 

main table is carried on rockers for the 
angle adjustments. The table can be 
tilted both ways by means of a worm 
gear and hand wheel at the right of the 
operator. An auxiliary table is sup
plied between the column and the work 
table. The upper and lower wheels, of 
38 in. diameter, are made of cast iron. 
The lower one is inclosed in a metal 

casing, provided with two doors. The 
wheel shafts are fitted with machine 
ground journals and are mounted on 
tapered babbitted bearings. Each bear
ing has an oil well and cap. The upper 
shaft and bearing are adjustable ver
tically to suit various lengths of blades. 

An outboard bearing which supports 
the lower wheel shaft is bolted to the 
frame. Saw tension is adjusted by a 
telescope spring. A guide post made 
of square steel is counterbalanced by 
an incased coil spring and can readily 
be locked in a fixed position. A 
grooved wooden saw guard on the col
umn protects the saw on both sides. 
A steel front guard with a wood fac
ing is carried on the guide post and 
covers the saw above the guide. 

The main table is 36 in. x 40 in. and 
is designed to tilt 45, deg. to the right 
and 5 deg. to the left. The auxiliary 
table is 21 in. x 22 in. The floor space 
occupied by the machine shown is 68 in. 
X 54 in. 

Universal Saw Bench 
OLIVER MACHINERY COMPANY 

Grand Rapids, Mich. 

U NIVERSAL saw bench No. 90 is 
furnished with a cored form ribbed 

_for strength with a wide flange at 
the base. A metal partition divides the 
saw from the balance of the working 
parts and prevents the sawdust from 
penetrating to them. The metal table 
has two sections, one stationary and 
the other arranged to slide past the 
saw. An extension bracket at the right 
supports the fence when ripping stock 
the maximum width. The table will 
tilt to an angle of 45 deg., the move
ment being controlled by means of a 
handwheel engaging a worm and gear. 
The movable table is mounted on a 

tongued cross slide and moves past the 
saw for use in cutting off and for dado 
work. The cross slide is gibbed to 
main. table frame and can be drawn 4 
in. away from the saw line so dado 
heads and grooving saws may he used. 
The stationary section of the table is 
graduated its entire width in eighths 
and the sliding section is graduated 
into degrees. 

Two crucible steel machine ground 
arbors fitted into bearings are lined 
with interchangeable sleeves having oil 
wells and wick conveyors that keep 
them flooded with oil continuously. The 
arbor pulleys are of the pneumatic 
type, machined and balanced. 

The universal ripping fence may be 
used on either side of the saw or 
secured at any angle not in line with 

the saw, on either the stationary or the 
rolling table. It has a quick adjust
ment of 12 in. without changing the 
locating pins to the next set of holes. 
A micrometer will set the bench to 
and from the saw for fine and ex
tremely accurate adjustment. It has a 
parallel adjustment whereby it may be 
set to or from the operator 9 in. A 
miter and cut-off gage on the sliding 
table swings to an angle of 30 to 135 
deg. It has 18-in. and 36-in. auxiliary 
rods and stops for determining lengths 
to cut off. Two universal gages are 
supplied for the table grooves each side 
of the saw. They are graduated from 
30 to 150 deg. The machine has a ca
pacity to rip 22 in. wide, cut off 34 in. 
wide up to H in. thick. The 14-in. saw 
projects through the table 4 in. The, 
machine with motor brackets occupies 
a floor space of 4 ft. 1 in. x 5 ft. 6 in. 

Complete Woodworker 
BUFFALO FORGE COl\IPA::-,Y 

Euf'fa lo, N. Y. 

T EN machines in one is the manu
facturer's description of the wood

working machine shown. It includes a 
rip and cross cut saw, a band saw, a 
planer, jointer, shaper or edge molder·, 

a lathe, a drill and a sander. A grinder 
can be furnished at extra cost. Three 
men can work on it at one time without 
interference with one another. Prac
tically any woodworking operation can 
be performed. 

Tight and loose pulleys are provided 
on the main shaft at the left of the 
cone pulleys, below the table. This 
construction makes it possible to run 
the belt up through the table to a line
shaft or motor overhead. There are 
three distinct parts to the machine, 
which may be oper~ted together or in
dividually. One is a lathe which is 
used also for drilling and grinding. The 
second is the band saw, and the third 
the arhor used for circular saw, planer, 
sander, jointer and shaper. These 
main parts are engaged by three con
veniently arranged clutches. The main 
driver is provided with a belt shifter 
which can be operated from either side 
of the machine. With all parts of 
the woodworker operating at the same 
time only 4 hp. to 5 hp. is required. 

An adjustable mandrel furnished can 
be run horizontally or vertically and 
on it may be inserted planer and dado 
heads and circular saws or knives of 
any size. It is made of cold rolled 
steel and carefully machined. A planer 
table is made in two parts which fit into 
the channel on the main table. An ad
justable guide for the planer is fur
nished which can be set at a 90-deg. 
angle with the table top or tilted back 
to allow planing at a1_1 angle. The 
planer slides are 29x10 in. and 21x10 
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in., r espectively. By r a ising the man
drel to a vertical position a shaper is 
obtained on which any kind of knives 
may be used. Rip and cut-off saws of 
12 in. diameter are furnished with the 
machine. Cuts of any size or desired 
depth up to 31 in. may be made. The 
removable gage for cross-cutting has 
a quadrant which permits adjustment 
for sawing at any angle from 30 deg. 
to 90 deg. The lathe will handle work 
up to 20 in. diameter by 40 in. long. 
Four step cone pulleys, of 51, H, 9il 

and 12 in. diameter respectively, are an 
essential part of the lathe. A clutch is 
provided on the lower cone pulleys. A 
band saw table is cast in one piece 
with the main table. It measures 29i 
by 30 in. The saw wheels are 27 in. in 
diameter and the maximum clearance 
below the guide is 15 in. A i-in. band 
saw is furnished with the machine. The 
band saw is as strongly constructed as 
it would be in an individual machine, 
the shaft diameter is lil in. and the 
upper bearing is 10 in. long. 

· Track l\iaintenance Tools 
Oil Preheater 

ALEXANDER MILBURN CO!IIPANY 
1416-1428 W est Baltimore Street, 

Baltimore, Md. 

CASTINGS can be heated prior to 
welding, tar kettles can be heated, 

pipe can be thawed, etc., with the Mil
burn preheater. The oil burner is of 
the atomizing type, utilizing crude, 
fuel, kerosene oil or distillates, and 

compressed air varying from 50 to 100 
lb. pressure. The tank is constructed 
of heavy gage steel and the bottom is 
welded. Two handles welded to the 
tank facilitate handling. The weight of 
the unit is 60 lb. The outfit consists 
of a 5, 12 or 22-gal. reservoir, an atom
izing burner, 25 ft. of air hose with 
couplings, 25 ft. of special composition 
oil hose with couplings, oil pipe feed 
line, air pipe feed line and suitable 
valves for air regulation. 

Port1;1hle Air Compressor 
SULLIVAX MACHINERY CO:\IP.-\NY 

122 South M'.ch'gan Avrnue, Chicago, Ill. 

COMPRESSED air is supplied at the 
rate of 220 cu.ft. per minute by 

the four-cylinder V-type compressor 
shown, which is direct connected to a 
Buda engine. The parts, together with 
an air receiver, gasoline fuel tank and 
radiator, are mounted on a steel frame 
with sheet steel canopy top and re
movable side covers. The wheels and 

ing and employ a Sullivan "wafer 
valve." They are automatically lubri
cated and have water-cooled cylinders, 
barrels and heads. The flywheel and 
crankshaft assembly are carefully bal
anced on ll special machine. The com
pressor is said to be a new departure 
in design, the V-type arrangement of 
cylinders adopted entirely eliminating 
vibration and decreasing the weight. 
Each of the four cylinders is 6} in. x 
51 in. 

The Buda engines are four-cylinder 
machines provided with four-point sus
pension. They can be equipped to use 
kerosene instead of gasoline if desired. 

Contact Hook and Pole 
RAILWAY TRACK-WORK COl\IPANY 

Clementine, Thompson and Mercer Streets, 
Phtladelphla, Pa. 

PIVOTED jaws 5 and 6 in. long, of 
special composition, grooved to grip 

the trolley wire above and below are 
features of the Ajax contact hook and 
pole. The weight of t he pole clamps 

truck are a matter of selection. All the jaws on the wire. The lower jaw 
compressors in the line are single act- comes in contact with the clean under

surface of the trolley wire, preventing 
arcing and burning. When in position 
on the trolley wire, cars can pass with
out removing the pole. Wher. the pole 
is raised, the lower jaw drops behind 
the guide lug, so that the upper jaw 
slips on the trolley wire into position 
for clamping. The lower end of the 
pole can be rested in any convenient 
position to clear passing cars. The 
contact will handle 300 amp. without 
injury to the wire. 

Chausse l\lodel E-3 Portable 
Asphalt Repair Plant 

CHAUSSE OIL BURNER CO:"llPANY 
,vest Beardsley Avenue. Elkhardt, Ind. 

M ODEL E-3 asphalt repair plant is 
an improved development of the 

m?del E-1 _and E-2 machines. It per
mits of laymg hot asphalt and is suit
able for large or small patchings or 
for supplementing stationary plants. 
The machine may be used as an inde
pendent unit directly where the repair 
work is being done as it is self-pro
pelled on rubber-tired wheels and con
tains ample storage for raw material. 

The plant is equipped with a Con
tinental motor, small Kellogg air com
pressor for fuel-line pressure, S.K.F. 

ball bearings on the sand drier, high
pressure lubricators on all other bear
ings, Cotta transmission, twin disk 
clutch, Geneva wheels and standard 
solid rubber tires. 

The capacity of the plant is ratoo 
at 150 sq.yd. of 2-in. compacted mix per 
eight-hour day. Old asphalt can also 
be reclaimed during regular operations. 
A tool heater with an oil furnace is 
located at the rear of the machine. 
Bins provide for the storage of 135 gal. 
of asphalt, 21 cu.yd. of mineral aggre
gate, 1,750 lb. of cement or lime dust, 
50 gal. of kerosene and 9 gal. of gaso
line. The light weight of the machine 
is 9,400 lb. 

Rail Joint Grinder 
RAILWAY TRACK-WORK CO:"IIPANY 

Clementine, Thompson and Mercer Streets, 
Philadelphia, Pa. 

BLOCKS of abrasive material 10 in. 
x 4 in. x 21 in. with a steel pin 

inserted in one end are used in this 
machine. Two blocks are used in one 
setting of the machine, providing a 
grinding surface of 81 in. x 2i in. 
The blocks are placed endwise in the 
crosshead or brick holder which slides 
bodily in guides. It is reciprocated 
over the rail by means of a simple 
rocker arm movement at a speed of 
340 strokes a minute. As the blocks 
wear, the end wedge is slackened by 
turning the small hand wheel over it, 
while the blocks are fed downward by 
means of the large hand wheel oper
ating the feed screw directly over the 
blocks. With the long straight grind
ing surfaces it is impossible to grind 
the low spots. A 3-hp., 600-volt direct-
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current constant-speed motor is used 
for driving the grinder. Turning the 
hand crank at the right of the machine 
lowers the derail wheels to the pave
ment and raises the grinder from the 
track, supporting 95 per cent of the 
weight so that the operator can lift 
the outrigger end of the machine and 
roll it off the track. The grinder 
weighs 1,350 lb. complete. The out
rigger is hinged so that it can be raised 
vertically for storage or transportation. 

Portable Oxyacetylene Plant 
ALEXANDER MILBURN COMPANY 

1416-1428 West Baltimore Street, 
Baltimore, Md. 

W ELDING, cutting or a combina
tion of the two can be done with 

the Milburn • portable oxyacetylene 
plant. The truck is made to accom
modate the small or large sized oxygen 

or -acetylene tanks. The truck illus
trated is constructed of heavy steel 
angles bent and strongly welded to 
withstand rough usage. The diameter 
of the wheels is 16 in. A strong chain 
welded to the frame of the truck holds 
the cylinders in place so that there is 
no danger that they will slip when in 
transit. 

Automatic Rotary Track 
Grinder 

RAILWAY TRACK-WORK CO!\:lPANY 
Clementine, Thompson and Mercer Streets, 

Philadelphia, Pa. 

ROTARY track grinders of the type 
shown are automatic in travel. 

The motor and grinding carriage are 
mounted in the center of the machine, 
which travels along the track at a 
speed of 30 in. per minute when grind
ing. Its movement can be reversed for 
any length of travel. By means of a 

clutch operated by a hand lever the 
speed is increased to 100 ft. per minute 
for moving the machine from one joint 
to the, next. Two shoes 16 in. long are 
attached to the frame on which the 
machine rests. The shoes have open
ings through which the track wheels 
extend. By means of a heavy spring 
over each wheel, any tension can be 
applied so as to distribute the weight 
equally over the shoes and track wheels. 

The machine is controlled from the 
operator's seat. Within his reach is 
a handwheel for feeding and one for 
tilting the grinding wheel, a hand 
lever for instantly or gradually rais-· 
ing the grinding wheel to obtain a 
run-off on the rail head and also the 
lever to control the lateral adjustment 
of the grinding wheel. The long lever 
shown at the left of the machine is 
for raising the machine from the track 
to the two roadway wheels to allow 
cars to pass. 

A substantial silent chain drives the 
wheel arbor direct from a 5-hp. motor. 
The machine accommodates grinding 
wheels 14 in. in diameter by 2~ in. or 
3 in. face. The grinding wheel arbor 
is operated on ball bearings with dust
proof caps. The outrigger is hinged 
for raising when transferring the ma
chine or transporting it on a truck. 

Single Operator Arc Welding 
Equipment 

WESTINGHOUSE ELECTRIC & MANU
FACTURING COMPANY 

East Pittsburgh, Pa. 

PORTABLE 200-amp. single operator 
welding equipment as shown is an 

entirely self-contained unit. The con
trol of the welding current is simplified 
so that only one handle. rotating 
through 360 deg. is required for adjust
ments. The apparatus is mounted on 
a truck and the sturdiness of the vari
ous parts insures against breakage and 
accident on account of rough han·dling 

motor may be used, depending on the 
characteristics of the supply circuit. 
The driving motor and the generator 
are mounted on a common shaft and 
bed plate. To eliminate bearing and 
shaft troubles the exciter is coupled to 
the common shaft by means of a special 
flexible coupling and is supported by an 
extension of the common bed plate. 
Ball bearings of the radial type are 
used throughout, which allows the 
equipment to be operated in any loca
tion without danger of oil spilling and 
without the necessity for exact level
ing. The complete control equipment 
for starting and regulating the current 
output is contained in a steel cabinet 
mounted on top of the generator. This 
company also manufactures arc weld
ing rheostats for railway use as well 
as multiple operator equipment for 
manufacturing plants. 

Electric Arc Welder 
RAILWAY TRACK-WORK COMPANY 

Clementine, Thompson and Mercer Streets, 
Philadelphia, Pa. 

COILS of a high resistance wire, 
supported by insulator bars, which 

in turn are carried by a light but sturoy 
steel angle frame, form the essentials. 
of this arc welder. At one end of the 
frame is mounted a switchboard to con
trol the current. The unit is light and 

portable, having large capacity with 
ample ventilation and accessible parts. 
The Ajax welding machine type RWY 
weighs approximately 120 lb. It is. 
18 in. x 28 in. x 36 in. The type IND 
machine weighs approximately 55 lb. 
Its size is 15 in. x 20 in. x 25 in. The 
hinged handles for carrying the ma
chine drop parallel to the corner posts. 
when released. Regulating switches 
provide a range of current from 19 to 

to which such apparatus is usually 333 amp. under normal line voltage 
subjected. The generator will deliver with intermediate steps of 18 amp. 
200 amp. at 25 volts to a resistance each. If the line voltage drops to as. 
load for one hour with a temperature low as 300 volts, 209 amp. can be ob
rise not to exceed 50 deg. C. Its con- tained. It is claimed that the resist
tinuous rating is 93 per cent of its ance wire used will not oxidize. A 
one-hour rating with the same temper- shunt switching device controls the 
ature rise and the same voltage. It several groups of coils independently, 
will deliver 275 and 300 amp. at the whether the full length of the coils is 
arc for welding duty. The generator in operation or they are shunted. By 
operates at arc voltage and no ex- means of the switchboard, 36 different 
ternal resistance is required in the cir- values of current can be obtained. A 
cuit. The generator is designed to sheet steel truck mounted on four rub
stabilize the arc inherently, thereby her-tired ball-bearing wheels can be 
eliminating the necessity for automatic furnished if desired. This truck has. 
moving devices such as relays, solenoid- compartments in the bottom for carry
controlled resistors, etc. Either a direct- ing a supply of welding rods and a box. 
current motor or an alternating-current in the front for accessories. 
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Heavy-Duty "Busters" for 
Breaking Concrete 

SULLIVAN MACffiNERY COMPANY 
122 South l\Ilchlgan Avenue, Chicago, Ill. 

SULLIVAN "Busters" are designed 
to meet the wide and increasing de

mand for a one-man compressed air 
tool to do quickly and cheaply such 
work as breaking up concrete, cutting 
asphalt, excavating frozen ground .in 
trenches, etc. The DW-221 type weighs 
75 lb., is economical of air and runs 
with little vibration. It uses a U-in. 
steel with plain hexagonal collar shank 
and requires a !Z-in. air hose connec
tion. Characteristic features are the 
valves and _piston motion, automatic 
differential pressure lubricator, inclosed 
dust-proof chuck, steel retainer, all
steel construction, light-weight, rapid 
action, positive control of the piston 
and the hard powerful snappy blow in 
parts through the piston. The valve 
mechanism is secured in the chest by 
side rods, and the valve buffers are 
made of heat-treated tool steel to resist 
shock and breakage. The pistons are 
made from bar stock of alloy steel and 

ground to fit the cylinders, which are 
solid drop forgings. The chuck and 
chuck bushing are inclosed in a dust
proof housing. Ample lubricating 
ports are provided in addition to the 
automatic lubrication incorporated in 
the machine. 

~us Repair Equipment 
Car Washing System 

CURTIS PNEUMATIC MACHINERY 
COMPANY 

St. Louis, Mo. 

T HE Curtis air-mist car washing 
system is furnished with a 46-in. 

x 4½-in. water-cooled compressor belt 
connected to a 5-hp. motor. The self
contained compressor is fully inclosed 
to protect the working parts from dust 
and dirt. The crankshafts and connect
ing rods are made from steel forgings. 
The cylinder head and valves are water 
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cooled and a radiator of suitable pro
portions is provided. The valves are 
of the light disk type, tempered, ground 
and polished. The valves seat on a 
phosphor bronze flat seat of a large 
area and can be removed independently 
without . taking off the cylinder heads 
or loosening the pipe connections or 
fittings. An air pressure governor is 
part of the equipment. When the 
maximum pressure in the tank is 
reached the governor unseats a suction 
valve and the compressor runs idle 
until the tank pressure has dropped 
5 or 10 lb. A centrifugal unloader 
prevents the motor from being started 
under load. The oil in the crankcase is 
picked up by knife blade throwers on 
the crankshaft. 

The equipment furnishes a full force 
spray for washing the undersides of 
fenders and chassis and a soft or mild 

spray for washing the body. The ad
justment is made by turning the operat
ing valve. A third position of this 
valve will shut off the water. A 
supply valve permits of the withdrawal 
of water from a barrel or tank or from 
the regular water service line as desired. 

The equipment shown is furnished 
in only the one nozzle type. The 
whole unit, including the air tank, can 
be installed in a floor space of 3 ft. 
X 7 ft. 

Universal l\lotor Stand 
MANLEY MANUFACTURING COMPANY 

York, Pa. 

G ASOLINE motors placed on the 
stand shown can be turned by one 

man into any convenient position to 
facilitate his work. The three-point 
suspension bar, of which two are fur
nished with the stand, is an important 
improvement. These suspension bars 
make it easy to mount and balance 
practically all types of three-point sus
pension motors. In addition to this a 
set of brackets slide on the side mem
bers for ready mbunting of four-point 
suspension motors. A cone clutch in
stalled on the top of the upright per
mits of locking the side rails to any 
desired position. 

High-Lift Jack 
WEAVER lllANUFACTURING COlllPANY 

Sprlngtleld, Ill. 

U NUSUAL range of lift is found in 
a sturdy, dependable jack designed 

with increased capacity for handling 
buses and trucks. This jack incor
porates all of the good features which 
made the previous models popular, 
as well as many new ones. The lift
ing arm, of the screw hoist type, 
is raised and lowered by a traveling 

nut attached to the end of the arm. 
The handle operates a wheel on the end· 
of the shaft through a ratchet and dog. 
It has a capacity of 8,000 lb. and a lift
ing range of 40! in. The screw exten
sion permits a lift to be applied directly 
to the chassis frame in spite of low 
running board or gas tank. Accidental 
release of the load is impossible due to 
a special locking mechanism. A broad 
wheelbase prevents tipping. 

Power Tire Spreader 
WEAVER MANUFACTURING COMPANY 

Sprlngtleld, Ill. 

Q UICKER and easier means for 
spreading pneumatic tires up to 

10½ in. for inspection and repairs with
out danger of injuring them is possible 
by use of the machine shown. A fea
ture is the method of spreading the 
tire naturally over the convex buffing 
plates with an outward and downward 
motion without subjecting the tread 
to any undue strain. Operation of the 
spreader by compressed air permits the 
repairman to devote his entire atten-

tion to the inspection of the tire. The 
device does not have to be bolted to the 
floor, since it is designed t o support the 
largest and heaviest tires without the 
possibility of being overbalanced. Ship
ping weight of the spreader is 253 lb. 
and it occupies a floor space of 15 in. 
X 26 in. 
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Truck Ambulance 
WEAVER MANUFACTURING COMPANY 

Springfield, Ill. 

PROVISION for quicker, easier and 
safer pulling of disabled buses and 

trucks is given as the reason for the 
design of the truck shown. The load is 
supported by a 2½-in. high-carbon-steel 
axle held to the frame by two heavy 
U-bolts. The wheels are supported on 
the axle by dustproof ball bearings 
which take the radial weight of the 
load and the thrust strain. Heavy 
oouble tires mounted on 16-in. diameter 
wheels 8½ in. wide insure strength as 
well as Jack of vibration and noise 

when towing. The cast-steel yoke 
which supports the load turns on a 
pivot, permitting guidance by the 
tongue. Interchangeability of saddles 
permits of center variation from 19¼ 
in. to 28~ in. This truck can be readily 
attached to rear or front axle. The 
pole is of telescoping design and its 
length can be adjusted from 7 to 13 ft. 

High-Press1:1re Washing 
Machine 

UN1TED STATES AIR COMPRESSOR 
COMPANY 

Cleveland, Ohio 

SEVERAL models of this washing 
machine are built. The one shown 

is a two-gun unit. Other models de
veloped are the AW-Jr., which is a 
one-gun machine, and the A W-4, a 
four-gun machine. The equipment is 
capable of increasing the normal city 
water pressure of about 40 lb. to more 
than 300 lb. continuous pressure with 
the gun wide open. It is said that this 
pressure will remove the most stubborn 

caked grease and crusted dirt. By a 
slight turn of the valve on the special 
U. S. pistol grip gun a soft, penetrating 
mist can be obtained for soaking and 
washing the body. A feature of these 
units is the fact that they can be con-

nected directly to the city water supply 
line for both hot and cold water without 
danger of the high pressure backing up 
into the plumbing system and causing 
damage. This is made possible by a 
vacuum breaker valve supplied with the 
equipment. A double suction connec
tion permits drawing a soap ·solution 
from a barrel or tank if desired. The 
pump of this machine is totally in
closed and all moving parts are con
tinually bathed in oil. 

Two-Gun Auto Washer 
l\IANLEY 1\IANUF ACTURING COMP ANY 

York, Pa. 

I N BUILDING the machine shown 
the Worthington Triplex pump was 

selected as most suitable. This pump 
has thre~ cylinders 120 deg. apart on 
the crankshaft so the flow of water is 
continuous with a maximum pressure. 
The pump has a single casting and no 
cup washers or leather buckets are 
used. The valves are bronze, wing 
guided in a vertical position on bronze 
seats. The crankshaft of the pump is 
drop forged, having babbitt connecting 
rods with cap screw connections for 
taking up the wear. The pump is 
dr iven by a silent chain from the motor 
on the top of the steel framework. 
Suitable sheet steel guards over the 
chain and gear protect them from 
water. 

The unit is vertical with the motor 
at the top, so that it occupies small 
floor space. The reduction gear is of 

extremely wide face, coarse pitch and 
machined cut teeth. A feature is an 
automatic control valve furnished with 
the machine. It unloads the pump as 
soon as the system is up to pressure. 
This adds life to the pump and reduces 
the energy consumption. If for any 
reason the machine is overloaded, the 
safety valve discharges the water and 
relieves the machine of strain. The 
suction line contains a three-way valve 
so that city water can be pumped, or 
when thrown in another position the 
suction hose can be used in connection 
with a barrel of soap solution, etc. 
Automatic ring oilers are used on the 
motor, whereas all other parts of the 
pump are lubricated by the alemite 
system. The guns can be adjusted from 
a fine mist to a hard stream of any 
volume. The height over all is 46 in. 
The floor space occupied is 24x30 in. 
The size of the water fitting is ~ in. 
The washer is furnished complete ,vith 
triplex pump, safety guards, silent 
chain drive, 6 ft. of suction hose, two 
25-ft. lengths of pressure hose, two 
guns, automatic pressure control, pres
sure gage and motor. 

Hydraulic Straightening Press 
LOURIE MANUFACTURING COMPANY 

Springfie ld, Ill. 

STRUCTURAL steel construction is 
used in this press for straightening 

such parts as automobile axles, crank
shafts and camshafts. It is furnished 
with one differential piston pump, which 
gives a rapid movement of the ram 

under low pressure and automatically 
slows down under heavy pressure. One 
additional piston can be furnished if 
desired which will give double the ram 
speed. It is operated by pedal control 
.valve, which permits the operator to 
have free use of both hands. The ma
chine shown occupies a floor space of 
16 in. x 60 in. 

60-Tou High-Speed Press 
WEAVER MANUFACTURING COMPANY 

Springfield, Ill. 

M ORE powerful, quicke; and more 
easily operated, and said to be 

capable of handling any job, is this 60-
ton press. The ball-bearing construc
tion, combined with the steep pitch 
screw, insures greater power and speed 
with less effort. These are considered 
outstanding features. It affords two 
distinct leverages for light or heavy 
work, either of which can be used with
out changing the position of the work. 
Three leverages are available for heavy 

pressure. The safety bolster is easily 
raised or lowered by a· crank to bring 
the work in direct contact with the 
screw. Vertical operation of the lever 
makes it unnecessary to bolt the press 
to the floor. 
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Association News & Disc·ussions 

Motor Coach Maintenance* 
Proper Layout for the Garage Is Important to Obtain Greatest Efficiency 

from Shop Forces-Tool Equipment Need Not Be Elaborate but 
Should Be Chosen to Meet Requirements 

BY H. P. McDONALD 
Superlntend!'nt of Automotive Equipment 

East St. Louis & Suburban Railway, East St. Louis, Ill. 

H OW large should an operator build 
his garage? Based on experience, 

the width should be not less than 100 
ft. and the length, of course, would de
pend on the present size of the fleet 
and the probable future purchases of 
additional coaches. In using a mini
mum width of 100 ft., I am going on 
the basis that the garage, when built, 
will have no obstructions, such as col
umns or posts. This width permits 
coaches to be backed in along each side 
wall so as to leave an aisle in the cen
ter. Any particular coach can then be 
pulled out without having to move four 
or five other coaches. When the fleet 
is so large that center aisle storage 
becomes necessary, the 100-ft. mini
mum width still permits the greatest 
economic use of space. Coaches that 
are first out in the morning should 
be the ones stored in the aisles. In 
storing coaches along the side walls, 
the distance between coaches should 
be not less than 12 in., with 2-ft. wall 
clearance at the rear. This space Pl:l>
vides proper access to night men to 
grease and clean the vehicles properly. 

The last two items are very essential 
because a sanitary and clean coach at
tracts passengers and the ultimate 
achievement of low operating cost can
not be secured unless there is proper 
lubrication. The spacing also provides 
ample room for extinguishing possible 
fires. 

In these days of rapidly changing 
conditions, a ceiling or truss height of 
16 ft. should be a minimum. This gives 
plenty of ventilation and also provides 
for possible future purchase of double
deck equi-pment. Low-cost constructed 
garages are dangerous, as carbon mon
oxide gas causes men working on 
coaches to develop serious headaches. 

WASH RACK LOCATION IMPORTANT 

The wash rack should be located just 
inside the main entrance door, its 
length depending upon the size of the 
fleet. The gas and oil pumps should 
be located at the inner end of this rack. 
This enables the largest part of the 
night's program to be completed at 
this point and all operations can be 
observed closely. Coaches coming in 
off their runs go over the wash rack 
for cleaning, then are filled with gas 
oil and water, and, if not due for any 

• Abstract of paper presented at the 1111-
nols Electric Railway Association conven
tion, Springfield, Ill., March 17-18. 

inspection, would be immediately stored 
along the sides. If due for inspection, 
they would take their turn in going 
over the pits. Alongside the wash rack 
small pits should be provided in the 
floor, in which water hose and nozzles 
can be kept ready for use. The num
ber of inspection pits depends upon the 
mileage of fleet over a 30-day period 
and the mileage basis adopted for 
periodical inspection. The tool room, 
stock room, and work benches should 
be located as near the pits as prac
ticable, in order to save time in obtain
ing supplies. Plenty of room should 
be left between the work benches and 
the edges of the pits so that floor 
cranes for handling engines and other 
heavy apparatus can be readily used. 

Motor coaches of today are being 
built lower and lower and there may be 
some possibility of making them still 
lower. Pits, therefore, are a necessity 
to speed up the work that has to be 
done underneath a motor coach. They 
enable the men to use their full efforts 

COMING MEETINGS 
OF 

.Electric Railway and 
Allied Associations 
March 21-New England Street 

Railway Club, annual meeting and 
banquet, Copley-Plaza Hotel, Bos
ton, Mass. 

April I-American Electric Rail
way Association, Metropolitan Sec
tion, Engineering Societies Buildioi 
New York City, 8 p.m. ' 

April 26-29-Soutbwestem Public 
Service Association, convention, New 
Orleans, La. 

May 31-June J-2-Canadian Elec
tric Railway Association, annual con
vention, Winnipeg, Man. 

June 6-8-American Association of 
Engineers, annual convention, Tulsa, 
Okla. · 

J11ne 2-1-25-New York Electric 
Railway Association, annual meeting, 
Hotel Champlain, Bluff Point, N. Y. 

July 27-29-Association of Equip
ment Men, Southern Properties, 12th 
semi-annual meeting, Atlanta, Ga. 

Oct. 3-7-American Electric Rail
way Association, aMual convention 
and exhibit, Public Auditorium 
Cleveland, Ohio. ' 

in the maintenance of the coaches. The 
pits should be well lighted and ven
tilated and should have a sewer con
nection so that they can be washed out 
occasionally and kept in a sanitary con
dition. The size of the pits will vary 
with the size of the vehicle, but their 
length should be such that any unit on 
the chassis can be inspected and serv
iced readily. Ample general illumina
tion by means of ceiling lights should 
be provided, and there should also be 
frequent drop or portable light wall 
connection sockets. Of the latter at 
least two should be on each side of each 
pit and they should also be located not 
more than 20 ft. apart along all sides 
of the garage. 

There are several methods of heat
ing garages. Based on experience, it 
appears the use of radiators along the 
walls is the best. This enables you, in 
cold weather, to head your coaches in 
toward the wall so that the engines are 
close to the radiators and thus kept 
warm. This makes starting easier, 
keeps the oil at proper temperature 
and enables it to function when the 
~ngine ~s started, thus ultimately reduc
ing maintenance costs. 

TRAINING OF DRIVERS 

In order to have low maintenance 
cost, drivers must be properly in
structed and trained. They must first 
·be impressed with the fact that motor 
coaches are to be operated primarily 
for the comfort and convenience of the 
passengers. They should be started 
easily and smoothly and stops should 
be made in the same manner. While 
this provides comfort and convenience 
to passengers, it also, in the end, re
sults in lower maintenance cost and less 
abuse of equipment. Drivers should be 
instructed to check oil and gas on 
lea\.;ng the garage and to make two or 
three checks during their day's run 
and, when they are relieved on the road 
the relief crew should be instructed t~ 
do the same. This prevents running 
out of gas on the road, which may 
cause loss of patronage, due to irrita
t~on of. passengers, and also prevents 
011_ gettmg lo~·• which may completely 
rum a motor m a short time. 

_Drivers. should also be impressed 
with the importance of reporting any 
and all unfamiliar noises which may 
develop during a day's run and where 
obvious defects occur they should be 
required to report them on proper 
forms when they turn in to the main
tenance department. We quite often 
find defective motor coaches sent out 
on the road just because drivers have 
failed to make the necessary reports 
so that the mechanical departmait can 
make repairs. Proper operation of mo
~or. coaches with low maintenance cost 
1s Just as much the business of the 
transportation department as it is of 
the mechanical department, and unless 
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there is close co-operation between 
these departments proper maintenance 
with consequent increase in reliability 
cannot be secured. 

GOOD LUBRICATION ESSENTIAL 

Maintenance on high-class automo
tive equipment can be conservatively 
stated to consist of 90 per cent lubri
cation and 10 per cent adjustment and 
replacement. If the lubrication is 
neglected the necessity for adjustments 
and replacement will increase all out 
of proportion to the lack of proper 
lubrication because, taking into account 
the quantities used, the highest priced 
lubrication is vastly cheaper than labor 
and repair parts. When the mainte
nance department realizes that the cost 
of lubrication represents a very small 
percentage vf the total operating cost, 
the reliability of the coaches under 
their charge will increase and the cost 
of maintenance decrease. 

Only the highest grade of lubricants 
should be used. In my opinion, there 
is no standard by which it may be 
gaged by laymen. Buying automotive 
oil on specifications doesn't mean any
thing, as we find several oils have the 
same flash, fire, viscosity and specific 
gravity tests and yet they may_ have 
different lubricating qualities. There
fore, the safest plan is to buy your oil 
from a reliable firm with an excellent 
standing in the industry and, within 
reason, accept the recommendation of 
that firm as to the grade and type of 
lubricant best suited to your needs. 

General overhauling instruction 
sheets should be supplied so as to give 
the men a definite list of the work to 
be done. In our case printed instruc
tions are placed on the left side and all 
gas and oil averages next to them; 
then the list of the mechanical defects 
that are reported from one inspection 
to another shows which of the various· 
units on the coach have given the most 
trouble and need special attention. The 
record of gas and oil averages show 
readily the condition of the engine. The 
operator should analyze defects care
fully that come up and if a particular 
type of defect recurs, he should notify 
the manufacturer so that a remedy can 
be found and applied in future produc
tion. In this manner all future pur
chasers of the particular type of coach 
equipment are benefited. 

The printed instructions on the gen
eral overhaul sheets should be divided 
into different classes of work and in 
this way it is possible to develop the 
ordinary type of man into a valuable 
worker. Men can be developed from 
the ranks and promotion made from 
one grade to another, as performing 
these various operations day by day 
develops where an operator has an 
assortment of equipment. These in
structions should be made to cover 
operations on all makes of coaches. 
Training of mechanics to do efficient 
work· is a serious problem and the cost 
is great. Care should be used in select
ing these men so that the turnover will 
be at a minimum. 

Electrical work should not be tam
pered with by the ordinary mechanic. 
An automotive electrician should be the 
only man to look after electrical units, 
with the exception, of course, of chang-

ing lamp bulbs or changing an entire 
generator or magneto unit., 

Provision of sufficient tools, blocks, 
jacks, etc., and satisfactory working 
conditions should be given careful con
sideration. In our case, we personally 
give shop men ten minutes in the morn
ing at 10 o'clock and in the afternoon 
at 3 o'clock in the hot summer months 
for a smoke and recess. Of course, 
any smoking done around the garage is 
done on the outside and not inside the 
building. We feel that by doing this, 
it freshens up the men and causes a 
friendlier feeling toward the company 
and the departmental head in charge. 
Lockers, ample washroom facilities and 
a place for the men to eat their lunches 
should be provided. 

FEW MACHINE TOOLS NEEDED 

Men engaged in general overhaul 
operation do not require many machine 
tools, as the system does not call for 
actual repair of the units. It mainly 
consists of complete lubrication, com
plete adjustments and replacements of 
such units as are necessary. A drill 
press, bench grinder and arbor press 
are about all that are needed, and these 
only in emergency cases. We do not 
approve of furnishing mechanics with 
ordinary tools, such as wrenches, pliers, 
hammers and screw drivers as our ex
perience has been that they are careless 
with company tools and let them lie 
around so that when they do need them 
they have to spend time to find the 
particular tool or wrench they want. 
If each mechanic is required to furnish 
his own tools of this character, he will 
not, as a rule, let them lie around and 
lose them. Large tools and other nec
essary shop tools should be furnished 
by the company and passed out on a 
check system, which makes the man 
taking it out responsible. Ample spare 
units should be kept on hand to speed 
up general overhauling work, so that 
the coach will not be tied up for a con
siderable length of time in order that 
the unit may be repaired. 

Units which have been removed under 
general overhaul operations should be 
repaired in a special department, which 
gives better efficiency and enables the 
man in charge to hold the men working 
on those units responsible for improper 
repairs. Each unit should be numbered 
and a change slip made out when a unit 
is changed. A record should be kept 
of change slips and the reasons for 
such changes, so that when a particular 
defect shows up continually the cause 
of the defect can be analyzed and 
remedied. Except in emergencies tem
porary repairs should be avoided, as 
these are merely a makeshift and are 
apt to cause trouble and expense later. 
All major repairs should be made by 
the day force, leaving for the night 
force the running defects that are 
written up by the coach drivers on re
port cards. The latter usually consists 
of inspecting fan belts, setting up 
spark plugs, and checking up on brakes, 
etc. If the small defects are handled 
thoroughly at night,• it will be foun<l 
that road calls and involuntary stops 
will be materially decreased, as ex
perience shows that road calls in gen
eral can be divided approximately 90 
per cent to neglect, 5 per cent for flat 

tires and 5 per cent for defective mate
rials and causes beyond control. 

The success of motor coach opera
tion depends on the thoroughness of the 
general overhaul or inspection, which 
must be done thoroughly in order to 
keep the vehicle at as near 100 per cent 
condition as is practical at all times. 
General overhauls or inspections should 
be carried out at such periods of from, 
say, 2,500 to 4,000 miles, in order to 
give satisfaction. In our opinion, 3,000 
miles is the proper figure. If some 
program, such as the above, is not car
ried out, it will cause delays on the 
road, with consequent disruption of 
schedules and cause the public to lose 
confidence and stop riding, so that it 
may take months to get them back as 
customers. Tlie man in charge of 
maintenance is held responsible for the 
mechanical condition of the coaches and 
if the transportation department, does 
not allow him to keep the coaches over 
pits long enough to give them full in
spection, best results cannot be secured. 
It must be remembered that a motor 
coach of ·proved merit costs from 
$8,000 to $12,000, and if it is not prop
erly maintained its life will be short 
and the owner suffer a loss. 

American 
Association News 

Subjects and Meetings 

M EMBERSHIP of the committee on 
subjects and meetings of the 

American Association has just been 
announced by President Sawyer. The 
complete personnel follows: 

·Harry L. Brown, secretary Ohio 
Brass Company, Mansfield, Ohio, 
chairman. 

Edward Dana, general manager Bos
ton Elevated Railway, Boston, Mass., 
vice-chairman. 

James P. Barnes, Louisville, Ky: 
F. G. Buffe, Kansas City, Mo. 
F. L. Butler, Atlanta, Ga. 
H. C. Clark, Newark, N. J. 
Thomas Conway, Jr., Philadelphia, Pa. 
L. J. DeLamarter, Grand Rapids, 

Mich. 
F. W. Doolittle, New York, N. Y. 
W. A. Draper, Cincinnati, Ohio. 
R. W. Emerson, Cleveland, Ohio. 
Thomas Fitzgerald, Pittsburgh, Pa. 
J. R. Fitzpatrick, Chicago, Ill. 
George Frey, Philadelphia, Pa. 
Charles Gordon, New York, N. Y. 
D. "'\V. Harvey, Toronto, Ont., Canada. 
W. W. Holden, San Antonio, Tex. 
M. B. Lambert, New York, N. Y. 
W. H. Lines, Portland, Ore. 
E. B. Meissner, St. Louis, Mo. 
Dudley Montgomery, Madison, Wis. 
C. E. Morgan, Brooklyn, N. Y. 
A. T. Perkins, St. Louis, Mo. 
J. S. Pevear, Birmingham, Ala. 
H. B. Potter, Baltimore, Md. 
J. K. Punderford, New Haven, Conn. 
G. A. Richardson, Chicago, Ill. 
H. S. Robertson, Denver, Col. 
E. J. Speh, Cleveland, Ohio. 
E. P. Wa.]ler, Schenectady, N. Y. 
E. A. West, Salt Lake City, Utah. 
H. R. Whitney, Worcester, Mass. 
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Accidents are avoided by assuming that the 
other fellow is going to be careless. Keep your 
eyes and mind on the traffic. ·The greatest asset 
a street railway has is an employee who 
guards the safety of those intrusted to his care 
and lets the "scenery" go by without distract
ing his attention from essential duties. 

ELECTRIC RAILWAY JOURNAL will be glad to furnish press proofs 
of this page free of charge for posting on bulletin boards and 
will supply electrotypes of this series at cost for use in company 
publications. 

J. M. ZIMMEB)il.U: AND :E. L. PuoCTOR 

on the · 

Hicksville Railway 

If/ atching the 
"S ,, cenery 

Instead of the 
Traffic 
Causes 

'Accidents 

IF You'Rf 60Nfo{A 
WATCH THE GALS 

yOU'O BETTE'R STOP 
YOUR GOL-DIHGED 
TRUC.K / .,_ «. / 
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The News of the Industry 
. . 

One-Man Car · Case Decided 
Iowa Supreme Court Refuses to Enjoin 

Union from Enforcing Two-1\Jan 
Car Requirement. 

All hope of instituting one-man car 
service as an economy measure by the 
Des Moines City Railway, Des Moines, 
Iowa, appears to have been banished in 
an opinion handed down on March 15 
by the Iowa Supreme Court affirming 
Judge Joseph Meyer of the Polk County 
District Court and refusing to enjoin 
Local 441 of the Amalgamated Associa
tion from enforcing a 25-year contract 
calling for the operation of street cars 
by a motorman and a conductor. 

COURT QUOTES WORDING OF THE 
1916 FRANCHISE 

The high court failed to rule directly 
upon the contention of the company 
that the contract was against public 
policy in that it prevented the introduc
tion of economies which would, if in
stituted, result in the reduction of fares 
to the residents of Des Moines. The 
court disposed of this question by 
pointing out that the franchise ordi
nance of 1916 contains the provision that 
"in the operation of its railway by 
electricity each motor passenger car 
shall be in control of a motorman and 
a conductor." 

This is practically the wording of the 
contract between the company and the 
association, the opinion states, and 
goes on to say that, "so long as this 
ordinance of the city of Des Moines 
exists all parties are bound thereby, 
and there is no ground for equitable in
tervention." 

In a -similar manner the court refused 
to assume jurisdiction in the question 
raised by the company over the validity 
of the check-off. The opinion says: 

The company has a clear, speedy and 
adequate remedy at law tor the very thing 
about which It complains. It Is true that 
the evidence shows that certain of the em
ployees did so notify the company (to re
fuse to pay the check-on'. of officers of local 
HI), but such employees are not specifi
cally named as defendants herein. 

On the third main point raised by the 
company, which alleged that the con
tract was "invalid because it was in 
violation of the constitution and by
laws of the International Association," 
the court held that this was a matter 
wholly between the local and the inter
national. On this point the ruling said: 

So long as no complaint Is being made 
by the International against the local for 
non-compliance, It does not lie with third 
parties to raise such a question. 

MATTER OF PUBLIC POLICY DISCUSSED 

The company's charge that the con
tract has the effect of unionizing an 
entire industry and is therefore against 
puhlic policy brought forth the com
ment from the court that "if it is true 
that the contract contravenes public 
policy, as between the parties thereto, 

both are part delecto, or, in other 
WQrds, both are equally at fault." 

The contract which the traction com
pany sought to enjoin the union from 
enforcing was signed in 1915 and has 
thirteen years to run. The company 
has been operating under a IO-cent 
cash fare and selling weekly passes at 
$1.25, but has shown monthly deficits 
regularly for nearly a year with the 
exception of December, 1926, and Jan
uary, 1927. The debit to the stabilizing 
fund as of Jan. 31 this year was $24,-
243. F. C. Chambers, president of the 
company, estimated that the institution 
of one-man cars would have .meant a 
saving of more than $200,000 annually 
and a reduction of fares under the 
present service-at-cost franchise. 

J. G. Gamble, attorney for the rail
way, announced that he will ask for a 
rehearing. 

Amends Fare Petition 
New Plan Advanced by Pacific Electric 

Includes Reduction in One-Way 
and Round-Trip Fares 

A supplemental application to its re
cent request for a hearing on the peti
tion for a general increase in fares 
has been forwarded by the Pacific Elec
tric Railway, Los Angeles, Cal., to the 
California Railroad Commission. The 
new application asks for an entirely 
new set of fares to be established tern• 
porarily on certain lines. The plan 
contemplates a material reduction in 
one-way and round-trip fares, but an 
increase in the present form of daily 
commutation tickets. It is proposed 
to provide only one form of commuta- ~ 
tion ticket, namely, the 30-ride family 
ticket with a limit of 90 days from 
the date of sale, which will be at a 
lower rate than the cost of the same 

Dr. A. A. Mitten Made Chairman ticket at the present time, yet will be 
higher than the present daily commu
tation ticket. In the new schedule of 
fares contained in the supplemental 
application only one-way fares and 
30-ride commutation ticket fares are 
provided. The round trip will be double 
the one-way fare. According to the 
supplemental application these are 
to be tried out during the investiga
tion by the Railroad Commission with 
the understanding that if a trial of 
these fares for a reasonable length of 
time proves that they are unsuccessful 
in materially increasing traffic volume, 
the company has permission to restore 
the present fares without delay. 

of Philadelphia Committee 
Thomas E. Mitten, for sixteen years 

chairman of the executive committee of 
the Philadelphia Rapid Transit Com
Company, Philadelphia, Pa., relin
quished his post on March 16 in favor 
of his son, Dr. A. A. Mitten. The elder 
Mitten will continue as chairman of 
the board of directors, but will shift 
much of the •burden of active manage
ment to the son, it is understood. 

Coleman J. Joyce, counsel, and Leon 
Jewell, vice-president in charge of 
traffic, resigned from the board of 
directors. They were succeeded by 

. J. A. Queeney and Ralph T. Senter, 
respectively. 

Terminable Permit Legislation in 
Illinois Unlikely 

The original application for a gen
eral fare increase asked to advance the 
fares 14 per cent over the present rate. 
At the present time the Pacific Electric 
is operating two distinct classes of 
services, a local and city service and 
an interurban serVIce. The proposed 
set-up contemplates three classes of 

1 The long-delayed report on termi- · fares and serv1ce--the 'local or city 
nable permits for public utilities in Illi- service as it is at present; a scale of 
nois has been presented to the state fares for suburban servicl! extending 
Senate by Senator Richard J. Barr, to surrounding points of metropolitan 
chairman of the joint commission which district, and the interurban service to 
spent two years studying the subject. more distant points. 

The recommendation of the commis- In commenting upon the new appli-
sion urges the adoption of terminable cation, D. W. Pontius, vice-president 
permits as the franchise scheme in the and general manager, said that the 
state. It does not suggest what agency purpose of the original application for 
shall issue the permit, nor the terms, an approximate average increase of 14 

nor under what conditions a permit shall per cent was to provide sufficient addi
be terminated. The recommendation tional revenue to meet operating ex
does not go farther than urge that the penses and fixed charges. As set forth 
terminable permit method be adopted. he claimed these had been far below a 

The failure of the House and Senate reasonable return on the investment. 
to present a report in a formal way is He said that residents in communities 
said to have injured the chances of any near Los Angeles and chambers of 
terminable permit legislation at this commerce there had expressed the be
session. Senate and House members lief that a reduction instead of an in
predict that no act will pass the present crease in the one-way and round-trip 
session of the General Assembly. The fares would produce a material in
recommendations contained in the re- crease in travel volume and a like 
port were reviewed in tp.e ELECTRIC increase in revenue because of such 
RAILWAY JOURNAL for J.an. 8, page 92. volume. It was his contention that 
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operating results had been so discour
aging that the company was willing to 
experiment with the lower fares for a 
reasonable length of time, although it 
might lose in revenue, but with a view 
to the possibility of working some plan 
in the way of increased fares that 
would be of benefit not only to the 
railway but to the community served. 

Jersey Legislature Passes 
Paving Bill 

The New Jersey Assembly passed on 
March 15 the bill introduced by Senator 
Abell of Morris County to relieve elec
tric railways of a part of their street 
paving obligations. The vote was 36 to 
20. Governor Moore is expected to veto 
the measure. 

The Board of Freeholders at Newark, 
N. J., has taken its fight against the 
electric railway paving bill direct to 
the people in paid advertisements in 
newspapers, a step which is believed to 
be without known precedent. 

The Freeholders analyze the paving 
bill, present their arguments against 
it and wind up by repeating that a non
~artisan commission should be ap
pointed to study the paving problem. 
They say in part: 

The Board of Freeholders of the County 
of Essex, In the Interest of taxpayers, has 
consistently opposed for several years the 
repeated etrorts of the traction interests 
to get from under their obligations In this 
manner, and the board has been continu
ously aided In Its ef'!orts by the State 
Association of Freeholders, the State 
League of 1\lunlclpalitles and representa
tive civic bodies. 

The Board of Freeholders and these 
bodies have always advocated the study 
ot the franchise, contractual and other 
financial relations between traction com
panies and municipalities and counties be
fore any such sweeping legislation Is en
acted. We have requested our representa
tives In the present legislation to propose 
and further In the Legislature the creation 
ot an Impartial commission for the purpose 
of such study. 

Each section of the measure is num
bered and discussed by the Freeholders 
in an adjoining column in the "ad" 
itself. Traction company "sales talk" 
is the way the first section is described. 

Henry L. Doherty Out of 
Routine Work 

Henry L. Doherty, president of the 
Cities Service Company, New York, has 
addressed a letter to stockholders of 
his companies describing the condition 
of his health and announcing that he 
never expects again "to take an active 
part in the routine work" of the busi
ness. 

He insisted that his organization had 
been so perfected that it would function 
perfectly without him. He intimated 
that on account of his health it had 
become necessary for him virtually to 
retire from active business and said 
that he was "still unable to conduct 
business in the ordinary way." Among 
other things he said: 

At all times my business at'!alrs have 
been provided for by will and by provision 
for trustees. It anything should happen 
to me now, or at any other time, there Is 
no reason why It should lessen the Intrinsic 
value of the securities of the Cities Service 
Company by a single dollar. I have taken 
no part In the routine work of the Cities 
Service Company since the United States 
got into the World War, and never expect 
again to take an active part In the routine. 

Wage Demands in New York State 
Employees of the New York State 

Railways are drafting their demands 
for a wage increase and other conces
sions in their yearly agreement. The 
old agreement expires on May 1. While 
no formal demands have yet been pre
sented to the railway, union officials 
make no secret of the fact that the men 
in Utica, Rochester and Syracuse will 
ask an increase in wages of 10 cents 
an hour, placing of two-man and one
man car operators on the same scale 
and a six-day week. 

The present wage scale is 60 cents 
an hour for operators of one-man cars; 
65 cents an hour for two-man car oper
ators and 67 cents for interurban em
ployees. The 10-cent increase has been 
filed in every proposal of the union 
since 1923. It is expected that 70 cents 
an hour flat scale for one-man and 
two-man car operators will be asked. 

The union leaders base their plea for 
a pay increase on the fact that fares 
have been raised in all three cities, 
although very recently in Utica and 
Syracuse. Fares in Rochester were 
raised to 8 cents in January, 1925. 
Officials of the railway point to the 
increased costs of operation and the 
short tenure of the fare boost. 

All proposals are submitted to joint 
vote of the workers in the three up-state 
cities. While the contract expires on 
May 1, any agreement reached after 
that date becomes retroactive. The con
tract provides for arbitration and there 
is a joint conference board made up of 
the presidents and business agents of 
the divisions of the Amalgamated Asso
ciation in the three cities. 

Disqualification Proceedings 
in Seattle 

The United States Circuit Court of 
Appeals in San Francisco has denied 
a petition of John G. Von Herberg, a 
taxpayer of Seattle, Wash., to disqual
ify United States Judge E. E. Cushman 
from hearing a taxation action involv
ing the city of Seattle and the Puget 
Sound Power & Light Company. Mr. 
Von Herberg has filed in the trial court 
an affidavit of prejudice and bias on 
the part of Judge Cushman. Judge 
Cushman certified to the Circuit Court 
the fact that such affidavit had been 
fi led. In his petition to· the Circuit 
Court Mr. Von Herberg, through coun
sel, contended that Judge Cushman in 
so certifying had automatically dis
qualified himself, and asked for an 
order selecting another judge. The 
court held that it lacked jurisdiction. 

The Circuit Court of Appeals also 
has under advisement the matter of 
disqualification of Federal Judge Jere
miah Neterer in the Seattle Municipal 
Street Railway litigation and also a 
motion by J. Ambler Newton, assistant 
corporation counsel in Seattle, to dis
miss all actions pending in federal 
court against the Washington munic
ipality in the railway litigation. Attor
neys for the Puget Sound Power & 
Light Company appeared before the 
court and argued to have Judge Net
erer disqualified on the grounds that 
he is a Seattle taxpayer and therefore 
would be prejudiced. 

Attorneys for the city of Seattle 

declared that the city is not a _party 
to any disqualification proceedings and 
urged that the higher court dismiss the 
litigation. 

Horne Rule Referendum at 
Chicago's Mayoralty Election 
Managers of the local Democratic 

organization have succeeded in collect
ing approximately 260,000 signatures 
on a petition for a referendum on the 
question of whether Chicago shall come 
from under the state public utilities 
act and restore to the city substantial 
control over its public utilities. 

By virtue of the filing of this peti
tion with the county election board on 
l\larch 6 the question is automatically 
placed on the ballot at the Mayoralty 
election April 6. A minimum of 184,-
000 names was required by state law 
in order to submit the proposition to 
the voters. If the referendum is passed 
at that time, control of all local utilities 
will be taken from the hands of the 
Illinois Commerce Commission and 
vested either directly in the Chicago 
City Council or in a local commission 
created by the Council. This would 
take place as soon as the city clerk 
formally notifies the state commission 
of the outcome of the vote. 

Under the state public utilities act, 
which created the Illinois Commerce 
Commission, it is provided that any 
city desiring to withdraw from the rule 
of the commission and set up one of 
its own selection may do so by agree
ment of a majority of the voters at a 
Mayoralty election. The acts of a city 
commission arc, however, subject to 
review on appeal by the state com
mission. There is now pending before 
the Legislature, however, an amend
ment known as the McCluggage bill, 
which would bring appeals directly to 
the courts. 

East St. Louis Goes to Ch4rch 
The "return pass" system to increase 

Sunday traffic on its street cars and 
bus lines has been temporarily adopted 
by the East St. Louis & Suburban Rail
way. Residents of East St. Louis, 
Belleville and Alton, Ill., will have an 
opportunity to use the plan during all 
of the Sundays of the Lenten season. 
The special plan became effective on 
Sunday, March 6, and on the first day 
380 persons availed themselves of the 
reduced rate and much publicity for the 
railway was won. The passes, at first 
good only between the hours of 6 a.m. 
and 1 p.m., are now effective 'between 
4 a.m. and 1 p.m. and between 6 p.m. 
and 10 p.m. 

The cut rate was advertised by the 
company as a special inducement to 
residents along its lines to "go to 
church." Advertising cards have been 
placed in all of the street cars and 
buses operated by the company advising 
the patrons to take advantage of the 
reduced rates and "Go to Church Dur
ing Lent." Under the pass system a 
passenger pays 10 cents and receives 
a coupon valued at 10 cents when ap
plied toward the cost of the return trip. 
Residents of Belleville who wish to at
tend church services in East St. Louis 
can save 10 cents on the round trip. 
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New Fare Schedule on Massa
chusetts Interurban 

An increased schedule of fares for 
the occasional rider went into effect on 
the Boston & Worcester Street Rail
way, Framingham, Mass., on Feb. 15. 
Zone tickets are still sold at 66 for $2.50 
and there has been no change in the 
zones. The fare on the Marlboro cross
town line has been increased from 5 to 
6 cents. The former basis of fare for 
the occasional rider was 10 cents for 
any two continuous fare sections and 5 
cents for each additional fare section. 
The new basis is 10 cents within one 
fare section, or 6 cents a fare section. 
An exception is made on buses operat
ing between Park Square, Boston, and 
Salem Square, Worcester, by way of 
Watertown and other places. 

The former rate for pupils' tickets 
has been increased from eighteen zone 
coupons for 45 cents to twenty tickets 
for 60 cents. The old schedule of round
trip tickets from Chestnut :mu to Na tick 
and thence to Worcester remains un
changed. The provision that each fare 
section is approximately a miles is left 

force early action by the municipal 
authorities. The line is nearly com
pleted, the cost to the city has been 
heavy and leading industries and busi
ness houses are demanding that a plan 
of operation be speedily worked out. 

New Articulated Cars Between 
Baltimore and Washington 

The new Pullman type cars to be 
placed in operation by the Washington, 
Baltimore & Annapolis Railroad were 
inspected officially on March 11. Util
ity commissioners and operators from 
Cleveland, Washington and Baltimore 
asserted that the luxury of the new 
cars constituted an effective reply by 
interurban electric lines to the rapidly 
increasing competition of buses. The 
first of the two-car units to reach 
Baltimore was run over the line from 
Washington to Baltimore. 

J. J. Doyle, president of the Wash
ington, Baltimore & Annapolis, wai; 
in charge of the inspection party. 
Visitors present were J. H. Alexander, 
president; Charles H. Clark, main
tenance engineer; Terence Scullen, 

Improvements on Skokie Valley 
Route in Effect 

Operation of all except two t hrough 
trains between Chicago and Milwaukee 
over the new Skokie Valley route, in
stallation of a new fast service betwee'n 
downtown Waukegan and the Chicago 
Loop over the Skokie Valley line and 
the addition of several more stops made 
by certain limited trains were simul
taneously· effected by the Chicago, 
North Shore & Milwaukee Railroad on 
Feb. 20. The new schedule of opera
tion over the Skokie Valley route cen
tralizes all high-speed operations on 
this new stretch of private right-of
way. The new station stops scheduled 
for several of the Chicago-Milwaukee 
limiteds are North Chicago, Waukegan, 
Zion, Kenosha and Racine. 

Phoenix Voters Will Pass on 
Rehabilitation Plan 

April 30 has been set by the City 
Commission as the date for special elec
tion on the proposed $750,000 bond 
issue for the complete rehabilitation of 

First of Tt'n lllgh-81><'<'<1 Articulated Cars to Be Delivered to the \Vashlngton, Baltlm'lre & Annapolis from the 
l 'hlladelphla P lant of the J. G. Brill C,ompany 

out of the new schedule. A tariff rate 
for special buses filed with the State 
Department of Public Utilities is 50 
cents a mile from point of origin to 
point of destination plus 30 cents a mile 
for dead mileage, plus operator's hourly 
rate for all time held. 

Operation of Rochester Subway 
Railroad Urged 

All indications point to operation of 
the municipally owned subway railroad 
in the bed of the abandoned Erie Canal 
in Rochester, N. Y., by the New York 
State Railways, Rochester lines. At a 
public hearing no serious opposition 
to leasing the line to the railways for 
a three-year trial operation was voiced. 
Previously Mayor O'Neil had intimated 
he was considering municipal operation 
if there were enough public and official 
sentiment for it. 

Members of the Mayor's official fam
ily and of the city municipal research 
bureau, however, have gone on record 
as being in favor of turning the oper
ation of the railroad over to the trans
portation company, which is the only 
agency with the equipment, experience 
and men to take it over at once. The 
Mayor has arranged conferences with 
city and transportation officials, from 
which is expected to evolve a new con
tract for operation by the railways 
under service at cost. Pressure of 
business interests will, it is believed, 

master mechanic, and Paul E. Wilson, 
vice-president, all of the Cleveland 
Railway; Samuel Bole, engineer of the 
J. G. Brill Company; H. B. Pot
ter, general manager; S. E. Emmons, 
assistant to the pre!;ident, and Adrian 
Hughes, United Railways, Baltimore, 
and A. S. Wentworth, Westinghouse 
Electric & Manufacturing Company. 

Six new units are now being placed 
in operation. The four others will be 
delivered the latter part of this month. 
Mr. Doyle has said that the early test 
trips were very satisfactory. He be
lieves that the improvements in riding 
quality and in comfort attained by 
the a;rticulated effect, the luxurious 
revolving seats and the other fine 
appointments are going to answer 
satisfactorily the demand for luxury 
on the part of the high-grade clientele. 

February Safety Banner in 
Rochester Awarded 

The safety banner for February on 
the lines of the New York State Rail
ways, Rochester lines, went to the 
Main Street East division, which oper
ated 8,932 miles per accident; second 
in line was the Portland division with 
a record of 6,713 miles per accident. 
Reports showed that the one-man cars 
operated more miles with fewer acci
dents than the two-man trolleys. This 
competition is part of the campaign 
under Safety Director Leon R. Brown. 

the Phoenix Street Railway, Phoenix, 
Ariz. Mayor Frank E. Jefferson asked 
if it might not be feasible to submit 
also an alternate proposition to the 
voters on April 30 to provide for re
habilitation of only certain portions of 
the railway system at less cost. It 
was pointed out by City Attorney W. L. 
Barnum that the dominating issue wa1o 
to determine whether the city was 
within its constitutional rights in incur
ring indebtedness for the rehabilitation 
of the system. 

"Zero Hours" in Atlanta 
During the month of February, 24 

"zero hours" were posted for the train
men of the Georgia Power Comp.any, At
lanta, Ga., in which time only one acci
dent occurred traceable to the negli
gence of a street railway employee. The 
"zero hour" idea was originated by 
W. J. Rountree, safety director for the 
company. Every day one hour is taken 
as "zero hour." The hour so chosen each 
day is posted on all of the transfer 
boxes of the company, and during that 
hour every precaution is taken by 
motormen and conductors to keep a 
clean record. The psychological effect 
of the "zero hour" has been to show 
train crews how easily accidents can 
be prevented if only a little thought 
and care are employed. Later it is 
planned to extend the "zero" period for 
a comJ>lete "zero" day. 
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Rate Increase Sought by 
Gary Railways 

That earnings h~ve never been suffi
cient properly to support service on 
the Gary and Valparaiso division was 
given as the reason for a proposal to 
increase certain commutation rates be
tween Gary and Valparaiso filed on 
March 8 with the Indiana Public Serv
ice Commission by the Gary Railways. 

Commutation rates between Gary 
and Valparaiso on the company's Val
paraiso division are now considerably 
less than the lowest commutation rate 
offered by the Pennsylvania Railroad, 
the only competing line, the petition 
states. The proposed increase in fare 
will enable the railway, which operates 
cars directly to the various mills in 
Gary, to continue the present schedule 
between the two communities and to 
provide better service for the many 
Gary mill workers residing in Val
paraiso, it is pointed out. 

The company asks permission to can
cel the present 25-ride commutation 
ticket, which is good for transportation 
between Valparaiso and any point 
within the first fare zone in Gar}· and 
sells for $7.50, and to issue a ten-ride 
bearer coupon ticket at the rate of $4. 
Should the authority be granted by 
the commission, the new rate will go 
into effect 30 days after the issuance 
of the enabling order. 

In support of the company's applica
tion, the petition points to an extensive 
program of rehabilitation begun last 
year to make the Gary-Valparaiso divi
sion one of the most efficient ipterurban 
lines in the company's system. 

Contract for New East River 
Line Approved 

The Board of Estimate of New York 
City in committee of the whole has 
voted unanimously to approve the con
tract for the construction of the tunnel 
under the East River from the foot of 
East 53d Street, Manhattan, to Nott 
Avenue, Long Island City. Formal 
award of the contract to Patrick 
McGovern, Inc., for the bid price of 
$10,631,550 is expected to follow. 

The board's action was taken on the 
recommendation of John H. Delaney, 
chairman of the Board of Transporta
tion. Mr. Delaney denied the conten
tion of opponents of the construction of 
the 53d Street subway that the tunnel 
was unnecessary. One particularly sig
nificant remark of his was that unifi
cation of the city's rapid transit lines 
was "inevitable." He did not indicate 
just how he expected this unification 
to be accomplished. 

Trolleys Over Camden Bridge 
Assured 

The first steps in the running of rail
way cars over the Delaware Bridge was 
taken on March 10 when the Camden 
City Commission passed an ordinance 
giving the Public Service Corporation 
of New Jersey the right to lay loop 
tracks from the Camden bridge plaza 
to the center of Camden. Since that 
date the Philadelphia Rapid Transit 
Company has announced that it would 
join with the Public Service Corpora
tion of New Jersey in an application to 

the Delaware River Bridge Commis
sion for trolley operating privileges 
across the interstate span. Permis
sion to build the loop was given to the 
Camden Horse Railway, an underlying 
concern of the Public Service Corpora
tion. Under the plan thousands of peo
ple each day will be able to travel in 
the trolleys of the Philadelphia Rapid 
Transit over the bridge and then over 
the Public Service rails to Camden. 
Details are being worked out by engi
neers of both companies, which now 
are operators of a bus service across 
the bridge. 

News Notes 

Weekly Pass in Texarkana. - The 
Southwestern Gas & Electric Company, 
Texarkana, Ark., is selling weekly 
passes on its lines for $1. 

High Honor for l\lotorman.-Tal F. 
Harris, a motorman of the Nashville 
Railway & Light Company, Nashville, 
Tenn., was recently presented a hand
some gold watch and made the subject 
of a citation before operators and offi
cials of the company. Attention was 
directed to his ten years of operating 
without the semblance of an accident 
and to his equally notable record for 
courtesy. The watch presented to Mr. 
Harris bore an inscription signed by 
B. C. Edgar, president. It read: 
"Recognizing a distinguished safety 
and service record." His record shows 
approximately 320,000 miles run and 
1,825,000 passengers carried. 

Amends Fare Request. - The Colo
rado Springs & Interurban Railway, 
has asked the City Council of Colorado 
Springs, Col., to consider the retention 
of the present 10-cent fare, but abolish 
the two fares for 15 cents and instead 
accept tickets at six for 50 cents or 
fifteen for $1. The City Council had 
previously declined to approve the 
ticket-selling idea because it required 
the purchase of $1 in tokens. 

Excursion Trips Olfered.-The Union 
Traction Company of Indiana, Ander
son, Ind., has started special excursions 
over its lines to various points of inter
est and the response thus far has been 
gcod. Each weekend the company 
offers special rates to certain points. 
Recently a trip to the Circus City zoo
logical gardens, near Peru, was offered. 
Here the patrons can see one of the 
largest collections of wild animals in 
the country. 

New Demands in Scranton.-Motor
men and conductors of the Scranton 
Railway, Scranton, Pa., have prepared 
demands to be embodied in a new 
agreement replacing the old one which 
expires on April 1. They ask that the 
hourly rate be raised from 64 to 74 
cents, while one-man operators, now re
ceiving 72 cents, want 8!) cents an 
hour. The men also want an eight
hour day on all runs with time-and-a
half pay on hour-over schedule runs. 
This stipulation is incorporated in the 
present working agreement, but the 
runs are said to vary in time from 
eight to !)I hours. More than 600 
motormen, conductors, brakemen and 

trackmen will be affected by whatever 
changes are made in the agreement. 

Would Change l\Jethod of Handling 
Freight.-A change in the method of 
hend-ling freight shipments on the Illi
nois Traction System at Champaign, 
Ill., has been announced with the com
pletion of the "Champaign Belt," on 
which engineers of the 1llinois Traction 
System have been engaged for about 
a year. The traction system has elec
trified approximately 5i miles of the 
main lines of the Illinois Central and 
the Wabash Railroads at Champaign, 
and in future all freight transported 
by the Traction will go on the new 
belt line, hauled by electric locomotives. 

.Mutual Track Arrangement to , Im
prove Service.-Residents of East Bos
ton, Mass., have lost their fight to 
prevent the Eastern Massachusetts 
Street Railway from operating through 
cars over the lines of the Boston Ele
vated to Maverick station in order to 
improve the service to Revere . . The 
public utilities department has issued 
an order providing for the through 
service, stipulating, however, that not 
more than six cars an hour shall he so 
operated. The department in its order 
referred to the contention of the trus
tees of both companies that this 
arrangement would effect a saving in 
operating expenses over that obtain
ing at the present time and would im
prove the service both for the people of 
Revere and the people of East Boston. 

Conductor Puni!'hed for Theft.-Del
bert Kraft, conductor on the Jackson 
lines of the Michigan Electric Railway, 
was sentenced on March 11 to serve 
from six months to five years in prison 
for pilfering fares. The court recom
mended that he serve six months. Con
ductor Kraft pleaded guilty and said 
he was driven to the theft by financial 
straits. Judge Benjamin Williams de
clared that he could not place Con
ductor Kraft on probation because there 
were 2,400 conductors in Michigan who 
might be tempted to take the funds of 
their companies if they thought that 
they could escape. The offender was 
not required, however, to pay any cost 
or fine or to refund any money to the 
company. He was $300 short in his 
returns. 

Employees Enter Contest. - An 
essay contest for railway employees, 
arranged by W. J. Rountree, safety 
director for the Georgia Power Com
pany, on the subject of "What Do We 
Owe the Passenger for His Fare?" re
sulted in the submission of approx
imately 100 essays of high quality. 
C. H. Strong, assistant to the m~nager 
of the railway department; B. K. God
frey, manager of the compensation de
partment, and L. K. Starr, publicity 
director for the Georgia Power Com
pany, were judges. W. C. Alsobrooks, 
a conductor, Wal! winner of the first 
prize, with C. H. Varn, a motorman, in 
second place and S. J. Steele, also a 
motorman, in third position. The first 
three essays are to be printed in full 
and distributed to the 1,500 trainmen 
in the railway department, as it is 
believed the essays, written by mem
bers of the crew, will go much further 
toward developing a spirit of courtesy 
among employees than any number of 
memos from h«!adquarters. 
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Recent Bus Developments 

Bus Activities in Springfield 
Planned 

Sidney H. Sayles, superintendent of 
the Springfield Street Railway at Pal
mer Mass., has announced that bus 
.serv'ice will supersede railway service 
on the Three Rivers, Bondsville, Ware 
and Monson lines shortly after May 1. 
H. M. Flanders, general manager of 
the company, has applied to the Select
men of the towns for the rlecessary
licenses to operate buses. The railway 
was granted licenses to operate bus 
service in the territories mentioned one 
year ago and these licenses expire 
May 1. The Springfield company never 
attempted to make use of the privilege 
last year, but Mr. Flanders was as
sured that the licenses would be re
newed. The company has also applied 
for licenses to operate buses between 
the Palmer-Wilbraham and the Palmer
Brimfield boundaries. The railway 
lines operating between Palmer and 
Worcester are to be abandoned. This 
will clear 1;he way for a through line of 
buses between Springfield and Worces
ter. De luxe buses will be operated. 

High Point Awaits Bus Operation 
A bus system to be placed in oper

ation in High Point, N. C., some time 
this spring will inark the discontinu
ance of railway service. An agree
ment to this effect was reached by the 
City Council, officials of a bus company 
and officials of the North Carolina Pub
lic Service Company, the railway oper
ator .. The latter company waived its 
carrying rights in favor of the buses. 
The buses will be operated by the Caro
lina Transit Company, Columbia, but 
if they do not meet the needs of the 
city, the North Carolina Public Service 
Company has agreed to re-establish 
railway service. 

Ten new buses are to be started, cov
ering about three times as much ter
ritory and serving several times as 
many people as the street cars at the 
r,resent time. One line will, extend to 
High Point College and the other will 
go to the baseball park. 

Missouri. Bus Bill Passes Senate 
The Missouri Senate on March 9 by 

a vote of 25 to 5 passed Senator A. L. 
McCawley's bus control bill. It places 
all bus lines in the state outside of 
Kansas City under the jurisdiction of 
the Missouri Public Service Commis
sion. The bill provides special taxes 
of from $60 to $1,000 per bus and lim
its the bus to not more than 25 ft. in 
length nor 84 in. in width. St. Louis 
buses will not have to pay the extra 
state tax, but will continue to give the 
city a percentage of their gross receipts 
for the use of its streets. The high
ways committee of the Missouri House 
of Representatives on March 8 voted 
t o report favorably a bill placing con
trol of bus lines using state highways 

and streets under the supervision of the 
Missouri Public Service Commission. 
The measure also provides for special 
license fees to be paid by the bus 
companies. ' 

Bus Subsidiary of West Chester 
Street Railway Reorganized 

Reorganization of the Peoples Trans
portation Corporation, a suburban bus 
subsidiary of the West Chester Street 
Railway, West Chester, Pa., was ef
fected on March 4. The two companies 
operate under the route name of "The 
Chester Valley Lines." During the 
proceedings, participated in by repre
sentatives of fifty creditors with aggre
gate liability accounts of $500,000, the 
following were elected officers to handle 
the affairs of the company: C. B. Cooke, 
Jr., Philadelphia, president; F. G. 
Wilson, Chicago, treasurer and general 
manager, and Eric H. Biddle, Phila
delphia, secretary. 

Under the plan of reorganization, 
sufficient security and credit were 
offered to offset the unsecured liabil
ities of $102,000, which represented in
debtedness to local supply houses, in 
addition to the amount owed the Yel
low Truck & Coach Manufacturing 
Company for buses. The assets of the 
company, exclusive of value of fran
chise rights, before the reorganization 
plan was effected were almost equal to 
the liabilities. Secured loans from the 
parent company total approximately 
$300,000, and liabilities of $250,000 in
cluded in creditors' statements have 
been offset by a like amount in equiv
alent values. 

The Peoples Transportation Corpo
ration operates 40 buses through the 
Chester and the Schuylkill Valleys. Its 
lines connect Reading, Pottstown, Nor
ristown, West Chester, Chester and Wil
mington, and Media and Oxford. The 
West Chester Street Railway owns all 
of the outstanding stock of the Peoples 
Transportation Corporation. 

More Plans Matured at Worcester 
The Worcester Consolidated Street 

Railway, Worcester, Mass., has asked 
the Department of Public Utilities for 
permission to extend its June Street-Tat
nuck bus line. The Consolidated plans 
a terminus at Dawson Road, a mile 
north of Tatnuck Square. At the start 
trips will be made at night, noon and 
morning to accommodate workers. The 
bus service in this section the company 
believes is desirable becau~e of the 
growth of the neighborhood. 

The company has started bus service 
between Worcester and Clinton, Mass., 
by way of Boylston. The Worcester 
terminal is the Union station and the 
Clinton terminal the railroad station 
in that town. The fare between the 
two places is 50 cents. The buses are 
express part of the way. 

Bus Brings Increase in Riding.-The 
six months experiment in the substitu
tion of bus service for city railway 
service at Manitowoc, Wis., by the 
Wisconsin Public Service Corporation 
has met with a certain measure of suc
cess. During December, 1926, there 
was an increase of 43.4 per cent in 
revenue passengers compared with 
December, 1925, when the railway cars 
were still in use. January, 1927, 
showed a further increase, with 46.1 
per cent more passengers riding than 
in the similar month of 1926 . 

Would Extend Bus Service. - The 
Connecticut Company is planning fur
ther extension to its bus service and 
has applied to the Public Utilities Com
mission for permission to operate be
tween Hartford and West Hartford, 
Conn., as an amendment to its present 
charter. 

Bus Bill Favors Portland Company. 
-A bill to permit the Portland Rail
road, Portland, Me., to operate buses 
as it may see fit has been passed by 
the Legislature. An attempt to amend 
the bill so as to prevent the railway 
from taking up any of its tracks or dis
continuing operation of cars when bus 
operation is started was lost. 

Bus Line Now Serves Oklahoma City 
Addition.-The Oklahoma Railway es
tablished a new bus line from the down
town section of Oklahoma City to the 
Crestwood addition in the northwest 
part of the city on March 1. Buses are 
being operated on a twenty-minute 
schedule. Several new buses of the 
latest design have been installed. 

Another Motor Coach Route in Pitts
burgh.-The Pittsburgh Motor Coach 
Company, Pittsburgh, Pa., has been 
granted a franchise to operate a fifth 
motor coach route beginning March 21 
between Union Station and the inter
section of Lebanon Boulevard and 
Washington Road in the high-grade 
South Hills suburbs. The distance is 
7 miles and the expected running time 
32 minutes. Limousine coaches each 
seating nineteen persons will be oper
ated at intervals of twenty minutes 
off-peak and twelve minutes peak. As 
on the other routes of this company, 
the fare will be 25 cents. 

Oppose Bus Operation.-Petitions of 
the Sandston Electric Railway for 
authority to abandon the 2i-mile 
stretch of tracks and to operate bus 
service between Richmond and Highland 
Springs, via Seven Pines and Sandston, 
have been dismissed without prejudice 
by the Virginia Corporation Commis
sion, following a hearing at which con
siderable opposition was voiced to both 
petitions. The company is owned by 
the Richmond-Fairfield Railway, Rich
mond. The petitions were dismissed at 
the request of S. W. Zimmer, counsel 
for the railway, who said the opposition 
was ''unexpected," and that he wished 
to consult with Oliver J. Sands, presi
dent of the railway and prominent 
Richmond bank president, now out of 
the city, before taking further steps. 
John Randolph Tucker, counsel for mi
nority stockholders and for persons liv
ing along the line, explained that his 
clients feared that operation of a bus 
line would make the electric railway so 
unremunerative it might be abandoned. 
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Financial ~ Corporate 
111~1 

Would Purchase Railway Bonds 
The Massachusetts State Department 

of Public Utilities has received a peti
tion from the New York, New Haven 
& Hartford Railroad for permission to 
purchase $330,000 in bonds of the 
Springfield Street Railway, Springfield, 
Mass. It is explained that there are 
now outstanding an equal amount of 
bonds of the Springfield & Eastern 
Street Railway maturing on Jan. 1 
next. These are held by the New 
Haven and in order to refund them the 
Springfield company is to issue new 
bonds. As the terms said to •have been 
offered by the bankers for the bonds 
are said not to have been considered 
sufficiently liberal by the New Haven, 
that company desires to take the entire 
issue in exchange for the maturing 
bonds at 6 per cent paying par. 

Day & Zimmermann Buy 
National Public Service 

With Their Associates Acquire Control
ling Interest from A. E. Fitkin-
1\lr. Zimmermann to Be President 

Day & Zimmermann, Philadelphia, 
and their associates have acquired from 
A. E. Fitkin the controlling inte

0

rest in 
the National Public Service Corporation. 
Mr. Zimmermann ,viii be president 
of the company and Floyd W. Wood
cock will be vice-president. No change 
in the operating personnel of the com
pany is contemplated, but the company 
will have the benefit of the long experi
ence of Mr. Zimmermann and his or
ganization in the public utility field. 
The National Public Service Corpora
tion with gross receipts of more than 
$27,000,000 has been built up by Mr. 
Fitkin, who remains on the board. The 
gross receipts of the Day & Zimmer
mann properties prior to this addition 
were about $12,000,00::l. 

The most important properties con
trolled by the company are situated in 
the states of New Jersey, Pennsylvania, 
Delaware, Maryland, Virginia, North 
Carolina, Georgia and Florida, and 
serve an aggregate population of more 
than 2,000,000. 

The principal companies controlled by 
National Public Service Corporation in
clude Jersey Central Power & Light 
Company, Virginia Public Service Com
pany, Tidewater Power Company, F'lor
ida Power Corporation, Eastern Shore 
Gas & Electric • Company and the 
Municipal Service Company. 

Mr. Fitkin in confirming the sale 
stated that he is surrendering the con
trol and supervision of the affairs of the 
company because of his desire to devote 
all of his time and attention to his west
ern properties known as the Inland 
Power & Light Corporation system. 

The trackage of the railway prop
erties included in the National Public 
Service Corporation totals 356 miles. 
Statistics of these properties follow: 

1926 1925 
Tran•portation Department: 

12,218,198 No. o( ca'r-mileo .. . . .. .. . 12,206,733 
No. of b11&-mileo .. . ... .. . 1,702,006 1,809,639 

Total vehlcl~-mileo ..... 13,908,739 14,027,837 
p.,..engero carried: 

82,221,883 Street rail way .... ... . ... 80,609,958 
Bus ...... .. . .. .... ... . . 3,982,043 3,568,171 

Communi tie• •erved : 
Street raill\•ay ....... ... . 96 103 
Bus ... ...... .. .. .. . .... 47 43 

P ~.f,ulation •erved: 
772,980 755,000 , treet railway ..... .. . ... 

nu . .... . .. . ... ......... 686,844 683,000 

Of the total earnings of $27,788,680 
the receipts from transportation were 
$5,761,704, or 20.7 per cent. 

The Tidewater Power Company op
erates the electric railway in Wilming
ton, N. C., and surrounding territory. 
The Municipal Service Company oper
ates an interurban railway in Ohio. 
known as the Youngstown & Suburban, 
the railway properties in York and Oil 
City, Pa., and controls the Keystone 

Public Service Corporation, which in 
turn, through its subsidiaries, operates 
the electric railway and bus lines in and 
around Scranton and Altoona, Pa. 

Voters Disapprove Rainier 
Purchase 

The Seattle & Rainier Valley Rail
way purchase was voted down in Seat
tle, Wash., by the people on March 8. 
The public showed by a large vote 
their disapproval of the purchase for 
$1,200,000 of the only privately owned 
car line remaining in the city. 

1,574,969,902 Ride Surface Lines 
Residue Receipts of $13,302,112 in Chicago Show an Increase of 

$1,144,438 or 9.41 Per Cent, the Highest Except 1922, 
the Year of an Eight-Cent Fare 

T HE fiscal year Feb. 1, 1926, to Jan. 
31, 1927, covered by the report of 

the Chicago Surface Lines, although 
the last under the 1907 and 1913 ordi
nances, was the most remarkable from 
the standpoint of service, traffic and 
earnings in the history of the compa
nies comprising the Chicago Surface 
Lines. Gross earnings for the year 
were $61,173,601, an increase of $2,-
387,720, or 4.06 per cent, as compared 
with the previous year. This total was 
the highest in the history of the com
panies. Operating expenses including 
taxes were $47,871,490, an increase of 
$1,243,283, or 2.67 per cent. 'Residue 
receipts were $13,302,112, an increase 
of $1,144,438, or 9.41 per cent. This 
was the highest with the exception of 
1922, the year of an 8-cent fare. The 
city's share of divisible receipts was 
$2,620,326, an increase of $498,273, or 
23.48 pet cent over the preceding year. 
The purchase price of the properties 
was increased $237,632, making the 
total of $163,745,856 as of Feb. 1, 1927. 

Each month of the year showed an 
increase in traffic over the correspond
ing month of the previous year and the 
impressive total of 1,574,969,902 rides 
is an increase of 57,459,241 rides, or 
3.79 per cent. Revenue passengers 
totaled 876,249,663, an increase of 
34,048,210, or 4.04 per cent. To provide 
service for this great increase in traffic 
there were added during the year more 
than 4,000,000 passenger car-miles. 

The daily average of revenue pas
sengers during December- 2,505,338-
was the highest for any month in the 
history of the companies. The peak •.>f 
the previous twelve months was ex
ceeded seven times during the year. 
The biggest day of the year and the 
greatest in the history of the compa
nies, both in earnings and in traffic, 
was Saturday, Dec. 18, passenger 
receipts being $201,337, revenue pas
sengers 2,934,771, and t otal rides 
5,126,731. Revenue passenger s on an 
average Saturday during the year num
bered 2,668,342. On an average Sunday 
or holiday there were 1,632,844 revenue 

rides, an increase of 18,021 in two 
years. This is particularly interesting 
as most companies have experienced a 
decrease in Sunday and holiday busi
ness. There were 287 revenue pas
sengers ( or 517 rides including trans
fers) on surface cars during the year 
for every Chicagoan. 

The Eucharistic Congress, from June 
20 to June 24, inclusive, established new 
records for surface car riding in Chi
cago-the total rides for the thrE:e 
heaviest days being 15,069,000. Trans
portation of this immense throng with 
expedition and sa fety brought expres-

E ARNINGS, EXPENSES AND DIVISION OF 
RESIDUE RE CE IPTS OF T IIE ClllCAGO 

SURFACE LINES FOR YEAR ENDED 
~ I. JAN. 31, 1927, CO:\IPARE D WITH 

PREVIOUS Y EAR 

Earning•: 1927 
Pasoenger caro . . .... •.. $60,436,705 
Chartered caro . . . . . . . . . 5,347 
New•paper can .. • ,. . .. 16,276 
Freight earniogs . . . . . . . . 5,039 
H ospital car •erviee..... 3,742 
Adverti• in,t .... . ....... 281,837 
Rent! o ( huildinge, etc .. 160.885 
Sale of po wer .. . ....... 108,210 
lntereot on del)08lt•.. ... 132,366 
l\l i•cellaneous . . .. . . . • . • 23,188 

Gros• earning• . ...•. . $61, 173,60 I 

E xicnet18: 
$2,984,484 ay and •tructure,, .... . 

Equipment. .. .. . ...... 4,188,633 
Henewal, . . ...... . ..... 4,893,888 
Power--1'J aintt"nanre ... n6,086 
Power-Operation ...... 3,638,283 
Conductinit tranAporta-

tion- Trainmen . .. . 2 1,48 5,750 
Condnctin,t lranoporta-

t ion-Other .• .... • 3,214,031 
Traffic ..... . . . .. . ..... 123,433 
General and mi•t't'lla-

neous-Damagf.'8 .. . 1,936, 202 
General and mi•cclla-

neou.-Other .. 1,6 20,696 
Tau ••·········· · ······ 3,400,000 

T otal expen•eo . ...... $47,87 1,489 

1926 
$58,076,487 

6,337 
14,989 
4,867 
3,790 

274,480 
165, ISO 
104,097 
120,682 

14,997 

$58,785,880 

$2,8 30,649 
3,984,635 
4,702,870 

394,620 
3,465,460 

20,741,205 

3, 172,423 
109,973 

2,469,007 

1,697,361 
3,060,000 

$46,6 28,206 

R eoidne receipto ..... • $13,302, 111 • $12,157,674 
Divided: 

Chicago Railways - 60 
per cent .•... ..... . • $7,981,267 • $7,294,604 

Son th Side Lin.,,- 40 per 
cent... . . . . . . . . . . . • 5,320,844 • 4,863,069 

• Include• eity'• 55 per rent o( net divi, ihle receipt&, 
a• defined by ordinane.,.. 
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sions of commendation from many 
sources. 

In the period preceding the Christmas 
holidays, the peak of the year's riding, 
the companies attained 100 per cent 
operation. On Dec. 20 all passenger 
cars (3,639) were in service during the 
evening rush hours and on each of the 
three following days only one car was 
out of service. Henry A. Blair, presi
dent, says that better evidence could 
not be had of the condition of company 
equipment and the spirit of the men 
who worked together to accomplish 
this result. 

In anticipation of the large increase 
in riding, 100 new cars of the multiple
unit type were ordered early in the 
spring • and delivered in time for the 
pre-Christmas peak. This made a total 
of 445 new cars added to the service in 
a little more than three years. 

Mr. Blair said it was worthy of note 
that during the past four years the 
Chicago Surface Lines have enjoyed 
a larger percentage of increase in pas
sengers than any other street railway, 
and during the past year they carried 
approximately as many revenue pas
sengers as all steam railroads in the 
country. It is also a fact that in spite 
of the handicap of expiring franchises, 
the 42 miles of track reconstruction 
and 5 miles of new track last year ex
ceed the trackwork of any other sur
face system so far as available reports 
indicate. 

Comparisons of extent of the Surface 
Lines' system at the end 'of the first 
year of unified operation (Jan. 31, 
1916) and at the close of the thirteenth 
year (Jan. 31, 1927) : 

Item• 

RESERVE FOR RENEWALS AND SPECIAL RESERVE FOR RENEWALS AND EQUIPMENT BY 
CHICAGO SURFACE LINES COMPANIES FOR FISCAL YEAR ENDED JAN. 31, 1927 

Reserve for Renewal,,: 
Chicago 
Railway• 

Chicago 
City Ry. C.&.S.C.Ry. Total 

Balanceinre•erveatFeb. 1, 1926 ....•••••••..••••• $9,091,725 $5,082,143 $331,043 $1 ◄,50◄,912 
Sale of unnecessary property and ealvage .••....•.••. 197,166 ◄ l,799 7, ◄ 17 2◄6,38◄ 
Interest earned ..........•.................•..•.. 279,328 155,013 10,131 ◄◄◄,◄73 

Balance in re•erve at Feb. 1, 1927 .•••••.•.....••• $9,568,220 $5,278,957 $3◄ 8,592 $15,195,770 

Special Reserve for Renewal• and Equipment: 
Balance in r.ecial reserve at Feb. I, I 926 ............ $◄89,415 $836,735 $768 $1,326,919 
8 per cent o grooe earnings ........................ 2,936,332 1,765,855 193,993 ◄,896, 181 
Interest earned .......................•........•. 18,076 23,813 655 ◄2,5◄◄ 

Total ........................................ $3,◄◄ 3,825 $2,626,403 $195,◄ 17 $6,265,6◄6 

Lese: Expended for renewal• ...................... 2,399,317 I, ◄ I 0, 113 193,807 ◄,003,237 
Expended for apecial equipment (new passenger 

care) ........ , .......................•.. 927,93◄ 666,999 l,59◄,933 
Expended for track extenoions ..•..•...••..... 3,303 273,◄22 •.• "i',_557 276,725 
Expended for track reconotruction ...•..••.•.. 40,255 41,812 

Total expended .......•...............•..•..•.. $3,330,555 $2,390,789 $195,36◄ $5,916,709 

BalanceinepecialreserveatFeb. I, 1927 ........... ~ 113,270 235,613 52 3◄ 8,936 

Total of balance• at.!eb. I, 1927. . . . . . .. . . . . .. .. . $9,681,◄9 I $5,51 ◄,570 $348,6◄5 $15,5◄◄,707 

Und!,r _ordere of the PubI:o Utilities Commi•~ion of Illinoie and of its aucceeaor, the lllinoie Commerce 
Comnuaa1on, $7,753,736.09 baa been expended emce July, 1920, out of the "Special Renewal and Equipment 
Fund" for new equipment and for track extenoione and reconotruction. 

Althougb_tbe prope~ty acquired by these expend!tur~ is functioning ae par_t of the operating plant, it dOOII 
not appear m the Capital Accounts of the compamee, masmucb as the coinmJaaion ordere provided that ouch 
expenditures ehall not be carried to capital account "unlese and until the aum or eums tbu.. expended have 
been paid into the renewal and depreciation fund." 

The balance, $15,544,707, in "Reserve for Renewals" and "Special Reserve for Renewals and Equipment" 
is a ca•h balance and ie on deposit in various bankB. · 

months made it possible successfully 
to accomplish the task of carrying 
record-breaking loads in the holiday 
period. Through co-operation between 
the transportation and shops and equip
ment departments, a new record was 
established also for the small number 
of cars taken out of service on account 
of equipment failures-the car mileage 
per pull-in being increased from 7,100 
to 14,389. Each motor car on the sys
tem traveled an average of 37,446 miles 

·Per Cent 

cago district increased greatly during 
the year, improved methods of traffic 
regulation facilitated the movement of 
street cars. As Mr. Blair sees it the 
public has been awakened as never be
fore to an appreciation of the harmful 
effects of traffic delays. He then refers 
to the fact that late in the year there 
was issued under the direction of the 
street traffic committee of the Chicago 
Association of Commerce a report cov
ering the local traffic situation and 
offering suggestions for relief. He says: 

Grose earninge, .............................. . .... , .. 

1915 
$31,966,049 

19,889,276 
1,439,279 

10,560,039 
12,379,615 

627,731,550 
1,115,312,129 

◄ .99o 
2.81c 

1927 
$61,173,601 
◄7,871,◄90 
3,400,000 

29,812,518 
32,564,91 ◄ 

876,2◄9,663 
l,57◄,969,902 

6. 90c 

Increase 
91.37 

140,69 
136.23 
182.31 
163.05 
39.59 
◄ I. 21 
38.28 
36.65 

Many recommendations will be helpful 
to users of street cars It put Into effect. 
Action bas already been taken by the City 
Council, providing for a Greater Chicago 
Street Traffic Commission and the creation 
of a division of traffic engineering In the 
Bureau ot Streets. The big problem ot 
automobile parking etlll awaits a solution. 
The prohibition of parking within the Loop 
district during the Eucharistic Congress 
demonstrated to the satisfaction of the 
authorities that, notwithstanding the over
crowded condition of the streets, traffic 
could be handled faster and more safely. 
Credit should be given ,to the traffic division · 
ot the Police Department• tor making the 
best ot a difficult eltuatlon. 

Operating expen!ee . . , ....... , ................ , ...... . 
Taxee ....... ................... , .................. , . 
Operating wage• paid ................................. . 
Total wagee paid .................................... . 
Revenue pe.eeengere carried . .......................... . 
Total ride• ...................... , ................... . 
Average fare per revenue paesenger ....... ......... ,. .... . 

3. 84c Average fare per ride .........•.........•.•••....••••. , 

A total of $107,141,368 has been paid 
for public benefits by the companies 
since the adoption of the 1907 ordi
nances, divided as follows: For clean
ing right-of-way, including sprinkling 
and removal of snow and ice, $10,620,-
926; street paving, $15,968,678; mainte
nance paving, $6,094,824; general 

during the year-another high mark in 
history. There are now in service 80 
one-man cars and 95 trailer trains. The 
new type of multiple-unit cars, used in 
66 trains, is giving entire satisfaction. 

Interest of trainmen in the preven
tion of accidents was kept at a high 
point throughout the year by a contest 

TABLE OF INCREASE IN RIDING ON CHICAGO SURFACE LINES DURING 
PAST SIX YEARS 
Weekday 

Year Ended Average 
Jan. 31, 1927 ...... , ........... , . , • , • .. 2,521,897 
Jan. 31, 1926....... .. ................ 2,42◄,19◄ 
Jan. 31, 1925 ................... ,..... 2,373,114 
Jan. 31, 192◄......................... 2,35◄ ,l39 
Jan. 31, 1923t ..................... ,.. 2,20◄,◄25 
Jan. 31, 1922...... ................... 2,129,217 

• Includes holiday•. 
t Trainmen'• •trike Aug. I to 6, I 922, incluaive. 

taxes, $33,672,782 (year 1926 esti
mated); track and overhead removal 
and replacement on account of sewer 
installation, etc., $1,889,378; city's 56 
per cent of net earnings, $39,094,870. 

In the past two years 2,984 cars, or 
84 per cent of the 3,639 cars owned, 
were put through the shops. Adding to 
these the 100 new cars in the last few 

Saturday 
Average 
2,668,3◄ 2 
2,507,00◄ 
2,512,121 
2,521,◄87 
2,356,385 
2,251,293 

Sunday* 
Average 
1,632,84◄ 
1,631,48◄ 
1,614,823 
1,623,41 ◄ 
1,563,911 
1,560,310 

Total for 
Year 

876,249,663 
8◄2,20 l, ◄53 
830,151,540 
82◄,850, 103 
762,629,211 
750,515,622 

among the various divisions which 
ended on Jan. 31, with North Avenue 
depot, the largest on the system, the 
winner, and Lincoln Avenue depot a 
close second. Results were so satis
factory that another contest has been 
started for the coming year. 

Mr. Blair says that although the 
number of motor vehicles in the Chi-

The favorable insurance contracts 
entered into in October, 1923, expired 
with the close of the last fiscal year 
with an unusually low record for losses 
during the period. Renewal of insur
ance beginning Feb. 1, 1927, was ar
ranged on a basis which will result in 
a further saving. All insurable prop
erty of the companies, amounting to 
about $66,000,000, is covered as re
quired by ordinance. This insurance, 
written at the rate in effect three years 
ago, would have cost the companies 
over $146,000 more per year than they 
are now paying. 

On the subject of bus activities Mr. 
Blair said: 

While all other transportation agencies 
In the Chicago district showed an Increase 
In traffic last year, the Chicago Motor 
Coach Company, In spite ot additional 
routes, reported a material decrease In pas
sengers carried. This would Indicate that 
the novelty of bus operation In Chicago Is 
wearing off and that this form ot trans
portation Is losing popularity, which may 
be due In part to the fact that the much 
heralded special and superior service with 
the pledge ot a seat for every passenger 
has proved a myth. The bus company Is 
still experimenting with different types of 
buses, and It has as yet no uniform or 
standardized equipment. Even with the 
newest model It Is still employing the solid 
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CAPITAL EXPENDITURES BY CHICAGO SURFACE LINES FOR TIIE FISCAL 
YEAR ENDED JAN. 31, 1927 

Chicago Railway!! C. C. Ry. So. St. Ry. 
$1,800,900 

328 
49 

C. & S. C. Ry. Tntal 
Purchaee price at Feb. I, 1926.... $94,258,468 $55,819,970 
Capital expenditures during year.. 299,152 • 57,438 

$11,628,884 $163,508,22 ◄ 
87,185 4◄◄, 104 

15 per ceot on oame............. ◄◄,872 8,615 
Increaoe io fiuctuatiog Moeto.. .. . *156,050 *104,033 

13,077 66,615 
. . . . . . . . . . •260,084 

5 per cent on same.. . . . . . . . . . . . . •7,802 •5,20 I . . . . . . . . . . •13,004 

Purchaoe price at Feb. I, 1927.. $94, ◄38,640 $55,776,788 
• DecreMe .. 

$1,801,278 $11,729,1-◄8 $163,7 ◄ 5,856 

STATISTICAL DATA OF CHICAGO SURFACE LINES FOR TilE FISCAL YEARS ENDED JAN. 31 
1923 19H 1925 1926 1927 

Rate off are ......... ................ 8 cento 
2-1-1922 to 
6-l ◄-1922 

7c-61 cento 
6-15-1922 to 

1-31-1923 
Revenue pa.Meogers ...... ............ 762,629,211 
PMeenger receipt. ................... $55,495,310 

Total earnings ..................... 56,103,061 
Operating wages ..................... 27,163,996 
Other operating expenoes and taxes ..... 17,252,072 
Residue receipt. ..................... 11,686,992 

Lese: Joint account expen.oes ........ 620,000 

$11,066,992 
5 r,;r cent on purchase price ........... 8,039,343 
5 per cent to city .................... 1,665,206 
45 per cent to companies .............. 1,362,442 

tire, of which there Is growing complaint 
not only from riders but from the owners 
and occupants of bulldlnge along the bus 
routes, and from taxpayers who are charg~d 
with renewal of pavement. 

The recent proposal of the Chicago Motor 
Coach Company to substitute buses for the 
street railways has. excited llttle lnterc8t 
and has not been taken seriously by the 
general public. 

In the last year that company was per
mitted to make an extension of Its Mar
quette Road route along the north side 
of Marquette Park and also an extension 
of Its South Park Boulevard line from 60th 
Street to 79th Street. 

A hearing has been had by the Illinois 
Commerce Commission on the application 
of the Chicago Motor Coach Company for 
authority to establish additional routes In 
the north division of the city. In this case 
there Is squarely presented for decision the 
question whether the Chicago Motor Coach 
Company shall be permitted to depart from 
Its or!gtnal plan and policy of boulevard 
and parkway operation and to establish a 
general motor bus service throughout the 
city In direct competition with the surface 
and elevated railways. 

On Nov. 18 the commission entered an 
order authorizing and directing the Chicago 
Railways to operate an auxlllary or sup
plementary motor bus line on Dlversey 
Avenue. The Chicago Motor Coach Com
pany Intervened In opposition to this ordE>r 
and Is now seeking a review by the court"t. 
There Is still pending In the llllnols Su
preme Court for decision the case In which 
the city Is attacking the right of the Chi
cago Motor Coach Company to operate on 
city streets without first obtaining a grant 

,of permission or authority from the city. 
Interstate bus operation from adjacent 

cities In Indiana Into Chicago continues, 
and no substantial change In this situation 
can be expected until Congress enacts a 
law for the regulation of this class of 
carriers. 

A plan for the solution of the local 
transportation problem of Chicago was 
submitted to the Mayor and City Coun
cil on Jan. 8, 1927. It proposes the de
velopment of a complete rapid transit 
system, utilizing elevated and subway 
structures; the unification of the sur
face lines, rapid transit lines and feeder 
buses on the basis of one fare with 
transfers from ons class of service to 
the other, and the development of this 

7o-6j cento 7o-6jceoto 7o-6jcento 7o-61 cento 

824,850, I 03 830,151,H0 842,201,453 876,2 ◄9.663 
$56,986,687 $57,284,602 $58,076,487 $60,436,705 
57,655,169 58,081,678 58,785,880 61,173,601 
27,458,736 29,246,390 29,012,641 29,812,518 
17,381,016 17,328,569 17,615,564 18,058,971 
12,815,416 11,506,717 12,157,67 ◄ 13,302,111 

885,000 450,000 130,297 363,934 
$11,930,416 $11,056,717 $12,027,376 $12,938,176 

8,076,569 8,127,158 8,169,099 8,173,918 
2,119,615 1,611,257 2,122,052 2,620,325 
1,734,231 1,318,301 1,736,224 2,1 ◄3,902 

unified system with a view to the future 
needs of Chicago. The plan, which is 
worked out in elaborate detail, calls for 
a total investment in local transporta
tion of $1,000,000,000 by 1950 and 
would give Chicago the best local trans
portation system in the world. 

Mr. Blair says that contrary to ex
perience in other cities, where the ex
piration of franchises has resulted in 
slackened maintenance, curtailment :if 
service and loss of business, these prop; 
erties approached the crisis in the best 
of condition physically and operating 
at a high degree of efficiency. He says 
that this remarkable showing has at
tracted attention in the indu~try every
where and quotes from articles in both 
Aera and the ELECTRIC RAILWAY JOUR
NAL, to indicate the wide interest mani
fested in the Chicago situation. 

Mr. Blair says that in the twenty 
years under the franchise that expired 
recently the properties have been com
pletely rehabilitated. The roadbed has 
been rebuilt and 486 miles of single 
track added. There are now 35 miles 
of track.per 100,000 population as com
pared with 27 miles in 1907. Old and 
small cars have been replaced by larger 
cars, and much additional equipment 
has been purchased. Seat miles (car 
miles multiplied by the average number 
of scats in the cars) are more than 
double the number in 1907, although 
the population has increased only 45 per 
cent, and the service improvement is 
even greater than this indicates be
cause, by careful scheduling, cars are 
being operated where and when needed. 
According to Mr. Blair these facts show 
forcibly the remarkable improvement 
in service. In accomplishing it the 
companies have put $107,971,000 in new 
capital and $7,753,736 from the Special 

Statement of Track Mileage of Compo.nl.-11 Included In Chlcngo Snrlace Lln"11 Syat<-m 

Chicago Railway!! ................ , .. . 
, Chicago City Railway ............... . 

Calumet & South Chicago Railway .... . 
Southern Street Railway ............. . 

Trtal 
Mil"" 
Ringle 
Track 
1-31-26 
594. 34 
335. 97 
127. 21 
17.45 

Exten• 
..tnna 
1926 
0.90 
3.67 
0.80 

Aban
dom,d 
1926 
0.44 
0.04 
0.04 

Net 
Extentliona 

1926 
0.46 
3.63 
0.76 

Mile11 
Single 
Track 
1-31-27 
594. 80 
339. 60 
127. 97 
17.45 

•necoo
atructed 

1926 
28. 17 
12.15 

I. 90 

1,074.97 5.37 0.52 4.85 1,079.82 42.22 
• Includes track taken up and replaced account of oewere, epecial atraight track renewale, etc. 

Renewal and Equipment Fund into the 
properties. . . 

Although wage rates of employees 
have increased upwards of 175 per cent 
since 1907, the average fare per reve
nue passenger is only 39 per cent higher 
and the average fare per ride but 28 
per cent higher. 

During the · thirteen-year period of 
unification the companies have con
structed 119 miles of new extensions 
(single track equivalent) at a cost of 
$6,220,693 and reconstructed 476 miles 
of single track at a cost of $27,642,318, 
of which $19,666,967 was paid out of 
the renewal funds and $7,975,350 was 
new capital. 

Union of Washington ~ines Goes 
Over to Next Session 

One of the first problems to be 
studied at the next session of the 
United States Congress will be the 
merger of the railway lines in Wash
ington, D. C. Chairman Capper said 
that with the work of creating the new 
Public Utilities Commission completed 
the committee would be in a position to 
concentrate on the question of the 
merger at the next session. The pos
sible merger in the capital was one of 
the measures left unacted upon at the 
recently concluded session of Congress. 

Columbia System Suspends 
Railway service at Columbia, S. C., 

was indefinitely suspended on March 11 
by the Columbia Railway, Gas & Elec
tric Company largely because business 
has fallen off to a point where the 
expenditures needed to be made to the 
physical propertv to put it into proper 
operating condition would not be justi
fied. Columbia is a city of more than 
35,000 population. The railway system 
included 32 miles of line. 

Ten-cent jitneys, operated at the 
whim of the owner, covering no par
ticular territory but picking up pas
sengers any and everywhere and tak
ing them direct to their destinations-
be it home or office-cut heavily into 
the patronage of the trolleys. They 
were considered quicker, the fare was 
the same as that charged by the street 
cars, and while they were often un
sightly and in bad repair, their service 
seemed to appeal to popular tastes. 
Moreover, the street cars have met with 
sharp competition from two other sys
tems of transportation. The Carolina 
Transit Company began the operation 
of about a score of 19-passenger buses 
some months ago, covering territory 
not touched directly by the railway 
lines, and as rapidly as the street cars 
would curtail their service, the bus 
company would expand, so as to serve, 
in a measure, the territory abandoned 
by the railway. By an arrangement 
between the two companies transfers 
from one system to the other were 
granted, but this arrangement did not 
seem to lessen materially the distress 
of the railway. 

Months ago railway officials made 
known the straits to which they were 
reduced. One non-paying line after 
another was discontinued until only a 
few were left. Last month, on all lines 
in the city, not more than an average 
of 600 to 700 passengers a day rode 
the cars. 
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J. E. Wilmot Becomes Traffic 
Solicitor at Buffalo 

J. E. Wilmot, formerly general man
ager of the Western New York Motor 
Lines, has been appointed general 
traffic solicitor for the International 
Railway and International Bus Corpo
ration, according to a recent announce
ment issued by the company. He will 
devote his efforts to the stimulation of 
business throµghout the Niagara fron
tier, including the Buffalo-Niagara 
Falls high-speed line, Niagara Great 
Gorge trip, the Falls View Bridge, the 
Queenston-Lewiston Suspension Bridge 
and Buffalo-Niagara Falls, Ltd., motor
bus service. 

Mr. Wilmot is a native of New York 

I. E. Wilmot 

City, but is well known in· Buffalo and 
vicinity because of his former connec
tion with the Western New York bus 
lines, of which he was general man
ager. Under his direction the Roch
ester-Buffalo hus service was installed 
and operated. Mr. Wilmot has had five 
years experience with the White Com
pany and three wf th the Mack. 

F. J. Brennan New Brooklyn 
Division Superintendent 

Francis J. Brennan, formerly super
intendent of maintenance and operation 
of the Staten Island Railways, Depart
ment of Plant and Structures, New 
York City, has been appointed division 
superintendent at Maspeth Depot of 
the Brooklyn-Manhattan Transit Cor
poration, Brooklyn, N. Y. 

Mr. Brennan was born in Brooklyn 
and was graduated from Erasmus Hall 
Jligh School and Pratt Institute. In 
January, 1905, he was appointed a 
motorman at the 58th Street depot in 
Brooklyn. In December of the same 
year he resigned but returned two years 
later in the same capacity at the same 
depot. After several promotions he 
went with the Public Service Commis
sion but returned to Brooklyn as super-

visor of headways in the surface trans
portation department. He held that 
position until May, 1924, when he was 
placed in charge of operation of the 
bus subsidiary of the B.-M. T. 

In March, 1925, Mr. Brennan resigned 
his position with the B.-M. T. and was 
appointed superintendent of main
tenance and operation of the municipal 
railway lines on Staten Island. 

G. S. Wills Resigns at 
East Liverpool 

Gerry S. Wills, superintendent of the 
Steubenville, East Liverpool & Beaver 
Valley Traction Company, East Liver
pool, Ohio, will resign on March 31. 

Mr. Wills went to East Liverpool in 
September, 1925, from Wheeling, 
W. Va., where he had been general 
manager of the Wheeling Traction 
Company. For thirteen years he was 
in the employ of the West Penn Com
pany, by which the Wheeling Company 
was controlled. In the fall of 1920 he 
went to Wheeling as assistant to C. P. 
Billings, vice-president and general 
manager, and on Jan. 1, 1922, was 
appointed general manager to fill the 
vacancy caused by the transfer of Mr. 
Billings to Pittsburgh. 

As a young man Mr. Wills was em
ployed by the Oneonta & Mohawk Val
ley Railway, Oneonta, N. Y., with 
which he remained from 1905 to 1906, 
when he secured a place as an appren
tice in electrical engineering with the 
General Electric Company at Schenec
tady, N. Y. In 1907 Mr. Wills went 
with the Metropolitan Street Railway, 
New York City, as general carhouse 
electrician. His work there was sup
plemented hy a two-year course in ap
plied electricity at Pratt Institute. 

Mr. Wills showed predilection for 
the railway business, however, for 
after two and a half years in the 
copper mining district of Arizona he 
returned East and entered the trans
portation department of the Citizens 
Traction Company at Oil City, Pa. In 
a short time he was made superintend
ent of the Franklin division. In 1916 
he became affiliated with the West Penn 
interests at Pittsburgh, first with the 
general sales manager, as light sales
man, then as power salesman and 
finally as assistant to the vice-presi
dent in charge of the commercial de
partment. Mr. Wills was born in Nor
folk, Va., in 1884. His activities and 
splendid results in public relations 
work in Wheeling were referred to in 
a review of Mr. Wills' career in the 
ELECTRIC RAILWAY JOURNAL, issue of 
Aug. 8, 1925. To him properly belongs 
a large part of the credit for the suc
cessful rehabilitation of the property 
at East Liverpool, described in detail 
in the ELECTRIC RAILWAY JOURNAL 
issues of June 26, 1926; July 3, 1926: 
and July 31, 1926. It is said that Mr. 
Wills will engage in the brokerage 
business in Norfolk, Va. 

C. L. Wilson Heads Radial 
Department at Toronto 

Charles Lewis Wilson has been a p
pointed superintendent of the radial 
department of the Toronto Transpor
tation Commission, Toronto, Canada. 
Mr. Wilson's contacts in railway man
agement extend over a period of 30 
years. His experience acquired in his 
recent position as superintendent of 
the Toronto and York District of 
the Ontario Hydro-Electric Railways 
,vi]] be of invaluable assistance to 
the Toronto Transportation Commission, 
which took over these lines on Jan. 11. 

The new head of the radial depart
ment started his railway career with 
the Grand Trunk Railway, Montreal, 
in 1891. In 1892 he moved to Toronto 
to take a position with the Toronto 
Railway. After twelve years service 
in various capacities he was made 
traffic manager of the Toronto & York 
Radial Railway, then under the same 
ownership as the Toronto Railway. 

C. L. Wilson 

Later he was promoted to assistant 
manager and when the city of Toronto 
bought the radial lines in 1922 and 
placed them under the management of 
the Ontario Hydro-Electric Power 
Commission Mr. Wilson was made 
superintendent of the three lines, 
which now constitute the radial de
partment of the Toronto Transporta
tion Commission. 

His long association with the radial 
lines and the warm friendships he has 
formed are among the valuable assets 
of the most recent addition to the 
Toronto Transportation Commission 
services. Mr. Wilson was born in Bos
ton, Mass., of Canadian parents in 1871. 

Charles H. Bucher, for a number of 
years with the Northern Texas Trac
tion Company, which operates the 
Dallas-Fort Worth Interurban, has 
been made district representative of 
the company. He will be stationed at 
Grand Prairie. 

G. R. G. Conway has succeeded R. C. 
Brown as president of the Mexican 
Tramways, Mexico City, Mexico, which 
is controlled by English capital and has 
its main office in Toronto, Canada. Mr. 
Brown remains a director, a vice-presi
dent and in a consulting capacity. 
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Manufactures and the Markets 
News or and for Manufacturers-Market and Trade Conditions 

A Department Open to Railways and Manufacturers 

J 
for Discussion of Manufacturing and Sales Matters 

Brill Gets First :Motors for 
Philadelphia Subway Cars 

Actual operation of Philadelphia's 
new $100,000,000 North Broad Street 
subway was brought a step closer 
March 15 with the arrival at the J. G. 
Brill plant of the driving motors, elec
trical controls and other equipment for 
the first of the 150 passenger cars 
-ordered by the city and to be built by 
the Brill company. When completed 
these cars, of all steel construction, will 
embody every conceivable safety de
-vice, including automatic stop con
trols. Their total cost will approximate 
'$6,000,000. 

to grant a writ of certiorari sought by 
the commission to review a decision of 
the Circuit Court of Appeals for the 
second circuit enjoining an order of the 
commission against Harriet Hubbard 
Ayer, Inc. 

The commission had ordered the Ayer 
company to desist from certain prac
tices to maintain observance of retail 
prices. The Circuit Court of Appeals, 
to which th!! company appealed, held 
that in order to establish unlawful 
price maintenance there must be a ten: 
dency to monopolize a line of commod
ities or an unreasonable restraint of 
trade; that there must be proved a gen
eral system of contracts between the 
manufacturer and all dealers, and that 
the practices must be characterized by 
fraud. The proof showed that the Ayer 
company refused to sell to only a few 

dealers because of price cutting and 
that most of its dealers maintained the 
resale price of the cosmetics sold by the 
company voluntarily. 

Union Switch & Signal Gets 
Big Boston Contract 

The city of· Boston transit depart
ment has contracted with the Union 
Switch & Signal Company, Swissvale, 
Pa., to furnish all necessary automatic 
block signaling materials for the Dor
chester rapid transit extension, involv
ing an automatic block signaling system 
for the protection of train movements 
over 3½ miles of double track, 25 
miles of which is in the open and the 
remainder within the subway. Direct 
current at 550 to 600 volts is used for 
propulsion and the entire signal sys
tem, including the track circuits, will 
operate on 25-cycle alternating current 
fed to the transformers at 550 volts 
a.c. The signals will be of the color 
light type (indicating red, yellow and 
green), the work involving 38 light sig
nals with instrument cases, 52 auto
matic stop layouts, 114 a.c. relays, 113 
transformers, 91 Keystone insulated 
rail joints with track resistors, switch 
circuit controllers, etc. 

( 

The equipment was shipped from the 
East Pittsburgh Works of the Westing
nouse Electric & Manufacturing Com
pany, this company having been 
awarded the contract for all the motive 
-equipment, including controls, as well 
as 750 especially designed electric fans 
for the ventilation of the new cars. Conference on Steel Cars Called in New York 

The cars, with 210-hp. motors, will 
be 67 ft. long, 10 ft. wide and have a 
total height from the rails to the roof 
-of 12 ft. 3 in. They will seat 75 pas
sengers. There will be longitudinal 
-seats for 25 passengers and transverse 
-seats for 50 passengers. The cars are 
being equipped with canvas-lined rattan 
·seats with cone springs. 

:Milwaukee Electric Starts 
Interurban Cut-Off Work 

Favored by mild weather, the Mil
waukee Electric Railway & Light Com
pany, Milwaukee, Wis., has already 
-started construction work on the new 
$175,000 East Troy-Burlington interur
ban line cut-off which will connect 
West Junction on the rapid transit 
line with Fruitland station on the Bur
lington-East Troy line. The cut-off will 
permit trains to enter Milwaukee 
-directly from the west instead of 
through West Allis, as at present. 
Completion of the connection will cut 
the running time between these cities 
and Milwaukee fully twenty minutes. 
'Two trestles will be built, one of wood 
-450 ft. long and 40 ft. high and another 
of steel carrying the new line over 
parallel tracks of the Milwaukee Elec
tric Railway & Light Company and the 
Northwestern Railway. An embankment 
of earth estimated at 54,000 cu.ft. will 
be included in the project. 

Writ of Certiorari Denied in 
Resale Case 

The Federal Trade Commission was 
-defeated in another of its efforts to 
restrict enforcement of resale prices by 
manufacturers when the United States 
:Supreme Court on March 14 declined 

T HE New York Transit Commission 
on March 11 invited railway men 

and others to a conference on the sub
ject of lighter steel cars to replace the 
present wooden cars in operation on 
the elevated structures in New York 
City. The meeting will be held on 
March 29 at the office of the commis
sion at 270 Madison Avenue. Those in
vited to the conference are Frank Hed
ley, president of the Interborough; 
William S. Menden, president of the 
B.-M. T.; William H. Woodin, president 
of the American Car & Foundry Com
pany; F. N. Hoffstet, president of the 
Pressed Steel Car Company; D. A. 
Crawford, president of the Pullman 
Company, and John H. Delaney, chair
man of the city , Board of Transporta
tion. 

For some months the commission, 
through its engineering force, has been 
conducting an investigation into the 
possibility of the development of a steel 
car sufficiently light in weight to be 
operated on the elevated structures of 
Manhattan, Brooklyn, the Bronx and 
across the Brooklyn Bridge. 

The studies of its engineers have now 
reached a point where the commission 
feels that a conference is warranted, 
but it fixed an advance date to allow 
engineers time within which to gather 
their data on the present condition and 
weight capacity of the elevated struc
tures and the experts of both the rail
roads and the car builders to formulate 
plans for the copstruction of modern· 
steel cars light enough in weight to 
operate on the structures to which spe
cific reference is made. 

Where elevated structures are of 
insufficient strength to make possible 
the operation thereon of steel cars of 
the present design, the Transit Com
mission has pointed out that either 

I 

these structures must be reinforced or 
a steel car of lighter weight must be 
designed. .As the commission sees it, 
to reinforce the elevated structures so 
that they could bear the weight of the 
present steel cars would cost millions 
of dollars and would doubtless fail to 
have the approval of that portion of the 
public which is opposed to the indefinite 
retention of elevated structures. The 
commission says: 

Some time ago the Transit Commlssslon's 
engineers began to plan for a lighter steel 
car for operation on the present elevated 
structures. These plans have progressed 
to such an extent that It was thought 
advisable to call the conference referred to. 

Steel cars tor rapid transit operation 
were not developed until 1904. Up to that 
time all rapid transit operation was by 
means or wooden cars. Subsequent to the 
development or the steel car In 1904 more 
wooden cars came Into operation because 
of the Inability of the elevated structures 
to carry the new steel cars. 

The Tran,.lt Commission's englneer11 be
lieve that recent progress In metallurgy 
and modern methods o! steel rolling have 
made possible the de,.lgnlng or a eteel car 
or lighter weight than, but or equal tenslle 
strength to, the present steel cars. 

Bradley and Wason Companies 
:May Get $700,000 Car Order 

Osgood-Bradley Car Company · of 
Worcester, l\lass., and Wason Manufac
turing Company, Springfield, l\lass., are 
expected to get the contracts for the 
new cars which the Worcester Consol
idated Street Railway and the Spring
field Street Railway plan to buy under 
the New York, New Haven & Hartford 
Railroad rehabilitation program. The 
Worcester company will build 50 cars 
for the Worcester Consolidated and the 
Wason company the 50 cars ·for the 
Springfield company. The cost of the 
cars is estimated at $700,0°00. Notice 
of the probable placing of this order 
was made in the JOURNAL for Feb. 19. 
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$800,000 Trackwork for 
Milwaukee if Council Consents 
Application has been filed with the 

Common Council of Milwaukee, Wis., 
by the Milwaukee Electric Railway & 
Light Company for the necessary fran
chises which are needed to carry out 
s~veral major street railway construc
tion projects estimated to cost $800,000. 
Among these proposed improvements is 
the relocation and grade separation of 
the Milwaukee - Waukesha - Watertown 
rapid transit line for a distance of ten 
blocks within the Milwaukee city limits, 
a project which is regarded as one of 
the most important steps made in re
cent years toward improving transpor
tation facilities. If approved by the 
city it will open the way for rapid 
transit service to a large and growing 
section and a vast area directly in line 
for annexation to Milwaukee. Plans 
call for the line to be relocated for a 
block south on a private right-of-way 
instead of running along Fairview 
Avenue. Grades will be separated at 
all crossings, and 61st and 62d Streets 
will be closed. 

Another improvement proposed is the 
extension, within 90 days, of the Eighth
Muskego Avenue line along Teutonia 
Avenue from Nash Street to Lake Ave
nllf and later to Atkinson Avenue. As 
soon as street improvements are com
pleted on Atkinson Avenue a connec
tion will be made between the Milwau
kee Northern line tracks and those of 
the Eighth-Muskego Avenue line at 
Teutonia and Atkinson Avenues. 

In order to provide a more direct 
connection between Wauwatosa and 
West Allis, which is another step toward 
the solution of the problem of rapid 
transit between those cities and Mil
waukee, a crosstown line is to be built 
on 68th Street between Wells Street 
and the relocated rapid transit tracks, 
subject to later negotiations with the 
city of Wauwatosa. Upon completion 
of the 68th Street connection the com
pany will seek permission to discon
tinue service over the private right-of
way near 51st Street between Wells 
Street and the rapid transit tracks. 

St. Louis Car Company Issues 
New City Car Catalog 

Designed especially to feature devel
opments in the light-weight city type 
car, the St. Louis Car Company is mail
ing out a handsome 44-page catalog 
which contains, among other interest
ing features, general dimensions and a 
brief description of car orders filled 
in recent months. The text matter is 
profusely illustrated with exterior and 
interior views, and with floor plans of 
the various type cars. There is also a 
full list of details which the company 
considers essential in order to expedite 
delivery. 

Commerce Department Warns 
Against Fake Publicity 

Through Julius Klein, its director, 
the Department of Commerce, Bureau 
of Foreign and Domestic Commerce 
hai, just issued the following let~ 
ter warning American manufacturer" 
against a gold brick publicity scheme 

that has o~iginated with certain pub
lishers abroad. 

Certain foreign publishing concerns, or 
parties purporting to be publishers, have 
approached a large number of American 
manufacturers by correspondence, offering 
to prepare and publish, without charge, In 
their trade publications articles of public 
Interest respecting the business organiza
tions of American concerns. · An exchange 
of correspondence usually leads to the 
preparation of the article and finally to an 
exorbitant debit against the American con
cern Involved for halftone cuts. The 
charges have varied between $100 and $600. 
Inasmuch as our Investigations have de
veloped that the publications have no cir
culation or standing and that an Indica
tion of fraud is very evident, It Is suggested 
that you avoid direct dealings with any 
such publishers until after adequate Inves
tigation has been made. 

If approached in this way It would be 
well, before responding, to consult responsi
ble American advertising agencies or this 
bureau. If you submit the name of the 
publication and the publisher to the special
ties division of the bureau you will be In• 
formed whether these names are already 
known In connection with cases where 
other firms have been victimized. If you 
have had past experience with this class of 
solicitation, you will Increase the effective
ness of our efforts to safeguard American 
Industries by making the details available 
for the confidential use of this bureau. 

Rolli11g Stock 

Houston Electric Company, Houston, 
Tex., has placed an order for twenty 
new cars and ten buses, according to a 
recent announcement made by C. J. 
Kirk, Public Works Commissioner. 

Mack Truck, Inc., New York City, 
reports the following bus sales to street 
car companies during the last few 
weeks: Boise Street Car Company, 
Boise, Idaho; Houston Electric Com
pany, Houston, Tex.; Third Avenue 
Railway, New York Oity; Connecticut 
Company, New Haven, Conn., and the 
Utah-Idaho Central Railway, Ogden, 
Utah. 

American Car Company, St. Louis, 
l\lo., has been awarded a contract for 
seven 45-ft. 6-in., single-end passenger 
and smoking motor bodies by the Rock
ford Public Service Company, Rockford, 
Ill., which is part of Rockford & Inter
urban Railway, recently reorganized. 
Notice of the expected placing of this 
contract was carried in the JOURNAL 
of Feb. 19. The new bodies will be 
mounted on Brill 177-E trucks. 

Track and Line 

Arkansas Central Power Company, 
Little Roek, Ark., will lay new steel 
and permanent paving between its rails 
on Prospect Avenue from Lee Avenue 
to St. Mary's Academy, if plans to be 
submitted to the City Council are 
approved. The improvement, entailing 
a cost of approximately $150,000, will 
be one of the major construction jobs 
of the 1927 program of the concern, 
and will be the first work done under 
the 1927 budget. Rails of heavier sec
tion will replace the present 70-lb. rails 
now employed on the Pulaski Heights 
line. Work has been started on lay
ing new tracks along Main Street from 
the north approach of the Main Street 
viaduct to 22d Street. All of the old 
rails have been removed and the new 
rails will be laid before work of paving 
the street is started. 

Indiana Service Corporation, Fort 
Wayne, Ind., plans to extend during the 
coming summer its car lines in Fort 
Wayne. Such a project was discusseQ 
at the last meeting of the Board of 
Public Works. No definite arrange
ments were made, although President 
Feustel said more tracks would be 
needed badly before the summer was 
over. 

ELECTRIC RAILWAY MATERIAL PRICES-1\Iarch 15, 1927 

l\Ietals-~ew York 
Copper, electrolytic, cenre per lb ....... ... . 
Lead, cenu, per lb ...................... . 
Nickel, cenu, per lb ..................... . 
Zinc, cent• per lb... . .. .. • .. . . . ........ . 
Tio, Straite, cenu, per lb ................. , 
Aluminum, 98 or 99 per cent, cent• per lb .. . 
Babbitt metal. warehouse, cent• per lb.: 

Commorcial Jt)'ade ................... . 
General l!lervice ... ................... . 

Bituminous Coal 
Smokeleee mine run, f.o.b. v,Mel, Hampton 

Roada ............................. . 
Somerset mine run, Bo1non .. ............ . 
Pitteburgh mine ruo, Pittaburgh ........ . 
Franklin, ru., ocreeninga, Chicago ........ . 
Central, JII., l!lcreeninga, Chicago ....... . 
Kansu acreeningl!I, Kanaaa Ciry ... . 

13.075 
7 ,6S 

35.00 
7 .OS 

69.375 
26.00 

bl .00 
31.SO 

$ ◄ .S7S 
I. 9S 
I.BS 
2. 625 
1.875 
2.SO 

Track l\laterials-Pittsburgh 
Standard oteelrails. grooo ton.. . . . . . . . . . . . $ ◄3. 00 
Railroad apikea, drive, -h in. and larger, 

aentep~lb ......................... . 
Tie plate• {flat type), oeota per lb ......... : 
Antdebara,cento per lb ................. . 
P.ailboluandnuu, cente perlb .......... . 
Steel ban, cente per lb.. . .. . . . . . . . . . .. 
Tiea, white oak, Chicago, 6 ln.,8 in.,8 ft ..... 

Hardware-Pittsburgh 
Wire nalla, bl18e perk~ ...... . 
Sbet'tiron (2 ◄ gage),cemo per lb. .. 
Sheet iron, iialvani•ed (2 ◄ gage), cento per lb. 
Galvani•ed barbed "ire, cenu, per lo ... 
Galvanioed wire,ordinary, aena per lb ..... 

Waste-~e..- York 

2. 90 
2.35 
2. 75 
◄. 20 
1.90 

$1. ◄S 

2.SS 
2. 75 
3 65 
3. 2; 
2.40 

Waate, wool, oente per lb .......... ,...... 12-18 
W~t~. cotton ( 100 lb. bale), centa per lb.: 

Co~~':.,f·: · .. ·.::: : : : : : : : : : : : : . : : : : : : : . 13-1 b,:. ~~ 

Paints, Putty and Glass-New York 
Llnoeed oil (5 bb!. lou,), cenu, per lb....... 18. 80 
White lead in oil (100 lb. keg), cenu per lb.. 14.SO 
Turpentine (bbl.lote), per 11al............. $0. 78 
Putty, I 00 lb. tine, cent• per lb....... . . . . . s.2s-s.so 

Wire-New York 
Copper wire, cente per lb... . ........... . 
Rubber-covered wire, No. I ◄, per 1,000 It .. . 
Weatherproof wire baae, ceuu, per lb ...... . 

Paving l\laterials 
Pavio11tone,granite, Sin. 

15 25 
$S.SO 
16.75 

New York-Grado I, per thousand .... $130-$142 
Wood block pavin11 31, 16 lb. treatment, 

Pa~n!·i,~!~"ji~1·i;◄,'N,'v·.; j;;, i,'ooo in $
2

. 
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carloadlou,... ....................... 51.00 
Paving brick 3>8!:i: ◄ N.Y .. per 1,000 in 

carload loto...... . . . . . . . . ◄ S.00 
Cruahed atone, 1-io., carload lore, N. Y., 

per cu.yd........ .. . .. .. . . . . .. .. . 1.9 ◄ 
Cement, Chicago conammers' net prices, 

"ithout baga.... ... .. . . . .. .. .. .. .. 2 OS 
Gravel,Hn.,cu.yd.,l.o.b. N. Y. ..... . . . . 1.75 
Sand, cu.yd., l.o.b. N Y.. ... . . . .. . .. . .. I OP 

Old l\Ietals-New York and Chicagu 
Heavy copper.cent• per lb........... . . . . t 1.00 
Lightcopper,centeperlb........... ...... 9.50 
Heavy brMo, cente perlb ....... , 7 .12S 
Zinc. old ecrap, cenu, per lb. .. .. . . • . . . . . 4. 25 
Lead. cenu, per lb. (heavy).... . . . . . . . . . . 6. 37S 
Steel car ulea, Chicago, neuon . .. . .. . . . . $17. 25 
Caat iron car whoela. Chicago, 11roaoton. . . . I S. 2S 
Railo (ohort). Chica 110, grooo oon. . . . 16. 75 
Raile. (relayi~),Cbicago,groH ton (65 lb. 

and heavier)......................... 28.SO 
Machine turnin11•. Chicago. voaoton . .. .. 7. SO 
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-Rain or Shine-

The 
Peacock 
Staffiess 

"Peacock" Staffless Brakes! 
Reg-, U.S. Pat. Off. 

Weather conditions have no effect on their braking 
power! They have a chain winding capacity of 
144 inches enabling them to develop maximum 
braking power under all conditions! 

There are many other advantages which especially 
adapt them to modern car design- lightweight
small platform space occupation- improved ap
pearance of platform-low installation and main
tenance costs-simple, yet dependable operation 
-three times the braking power of ordinary hand 
brakes-and many others. That is why they are 
specified on nearly all modern cars I 

May we furnish you with detailed information and 
statement of what they have done for others and 
what we know they will do for your cars? 

National 
Brake Company, Inc. 
890 Ellicott Square, Buffalo, N. Y. 

Canadian Repreuntatiue 

Lyman Tube & Suppl:, Co., Ltd., Montreal, Can. 
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&ift llilil@JJ0@ . ·· · 
expressive tJibute could 

· the StreetRaihvay Companies 
of thi5 ·counb·y pay to 
the quality and .. 
the value 

I 

YliLLO\V COACM!;S 
· J G ene1·al M ofo1'J Product 

YELLOW TRUCK & COACH MANUFACTURING CO. 
SUBSIDIARY GENERAL MOTORS CORPORATION 

5801 WEST DICKENS A VENUE, CHICAGO, ILL. 
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Wisconsin Axles a re pro
duced for trucks rated from 
1 to 7 tons-for buses seat
ing 15 to 60 passengers. 

Special designs are avail
able for rail-cars, gas-elec
t rics and tractors. · 

KL EC TR IC RAILWAY J OUR N -A L March 19, 1927 

JTS rugged appearance appeals to 
motor truck and motor coach 

buyers. They know instinctively that 

Wisconsin one piece housing and 

gear carrier construction will keep 

gears, differential and bearings in 

per£ ect alignment - that safety is 

assured by powerful oversize brakes. 
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SELLS RIDES 
and Valentine knows color!_ 

Nobody rides from preference in shabby looking cars, whether 
private automobiles, buses or electric railway coaches. 

Clean, well-finished cars are a splendid advertisement. They help 
to sell rides. And today the finest and most durable finishes can be 
had in attractive business-getting colors. 

Because the proper use of Color does sell rides, The Valentine 
Technical Staff has studied this subject with great care. Any manu

facturer or operating company interested in increasing his business 
in this way, and in a practical, economical, durable system of street 

car fini.shing that keeps a car on the job and out of the paint shop, 
is invited to avail himself of the cooperation of the Valentine Staff. 

Address Valentine & Company, 456 Fourth Avenue, New York. 

VALENTINE'S 
FINISHES 

The Valentine Colors are 
available in Japan, Oil or 
Lacquer and in practical 
finishing systems that meet 
individual requirements. 
Valentine & Company will 
be glad to place_their techni
cal knowledge of color, 
painting and painting sys
tems at the disposal of in- _ 
terested railway exewtfres. 

47 
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I, 

A wheel may look good on paper. It · 
may show up well in laboratory serv
ice. But it's mighty important to know 
what it has done under actual fire. 

That's the test. . 

·What Budd-Michelin has done in the· 
past has put it on every heavy bus in 
operation. What it is doing today is 
· keeping it there. 

That's the thing to go by. 

B D 
WHEEL COMPANY 

Detroit 
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D U RBAN, South Africa 

■HE ~~il boat"Kenilworth Castle," 
arnvmg at Durban, Natal, South 
Africa, from England, is met by 
two conveyances from the Marine 

· Hotel. The International Motor Coach and 
the low, swift truck built by International 
to the highest standard, make many trips 
weekly to the docks at the port and meet 
twelve trains daily coming over the South 
African Railways. 

Managing Director Joel of the Marine 
Hotel is an enthusiast on the subject of 
International Motor Coaches, and so are 

a multitude of owners closer home and the 
world around. International Harvester offers 
the operator this .quality coach at low cost. 
The inviting interior holds perfect comfort 
for r '> passengers in the Club Coach and 
for 17 in the Sedan-type Coach. Distinctive 
lines, easy riding features, and all-around 
economy recommend this unit for every 
passenger transportation enterprise. Service 
through 125 Company-owned branches in 
the U.S. May we send detailed information? 

INTERNATIONAL HARVESTER COMPANY 
606 So. Michigan Ave. of America 

(lnc,,./trtJt1d) 
Chicago, Illinois 

INTERNATIONAL 6-cylinder Coaches 
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are 

The advantages and economies of Hyatt 
Roller Bearings are worth investigating. 
Every A. R. E. A. requirement for stand
ard equipment or replacement is met. 
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easier on the-car 
• 

- and its -passengers 
Jerky starts and the power
wasting drag of friction bear
ings when running are ban
ished forever with the use of 
Hyatt Roller Bearings in car 
journals. 

Smooth starts, rapid pick
ups and quick, cushioned 
operation are Hyatt contribu
tions to greater car comfort 
and punctual rail way service. 

Hyatt bearings are practi
cally frictionless. The sturdy 

rollers rotate with the wheels 
in a natural, easy motion -
reducing friction and wear, 
and cutting power costs ap
preciably. 

The only attentioq. Hyatts 
require is three or four lubri
cations a year. Bearing re
pairs and replacements are 
unheard of. Hyatts keep the 
cars busy earning profits in
stead of wasting time in re
pair shops. 

HYATT ROLLER BEARING COMPANY 
• NEW ARK, N. J. 

.____.H .____. y . TT 
QUIET ROLLER BEARINGS 

lJPRODUCT OF GENERAL MOTORS~ 
The Canadian FaiTban"5-Mone Company, Ltd., DistTibucors of Hyatt Railway Beari~gs in Canada 
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Somethine new .. 
the only tire of 
its kind - - The 
Jfeavy Express Special 
built to carry the . 
load and stand up 
under high speed 
bus· operation · 

TIR E 
-goes a long way to make friends 

BUILT IN AKRON, OHIO, BY GENERAL TIRE AND RUBBER CO. 
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WHITE ENTERS LOW PRICE 
LIGHT DEl,IVERY FIELD 

announcinq Reduced Prices 
Plaeinq WHIIE Transportation within 

the Reach of Eve11Jone 
Model IS ~ Model 20 

¼-I TON CHASSIS II ·~· TON CHASSIS 

$2150 +- OLD PRICES * $2950 
NET NET 

$1545 ... ~ .. NEW PRICES -.,$2125. .......... 
$605• SAVING •$825 

WIDTE transportation is today within the reach of every field of 
business and industry. Because of the increasing demand for q_uality 

truck performance, The White Company announces a broadening of 
its merchandising policy resulting in reductions in the prices of two 
models of four-speed light delivery trucks. 
White is extending its area of transporta- portation over hundreds of thousands of 
tion service-entering a wider field of fast, miles. 
light delivery and establishing a complete Throu~hout the chassis construction of 
range of truck capacity and price never the White Model l5 and Model 20 you will 
before equaled by any high-grade truck find inbuilt quality, ru<1<1edness and ex-
manufacturer. 66 

elusive White mechanical features that 
The name and reputation of White is in- 1 h d 
surance of continued high quality. These are not duplicated in any other ig t e-
are the same high-grade White Trucks- livery truck at any rice. 
at lower prices- the same standard speci
fications. For years the four speed White 
Model 15 and Model 20 have been the out
standing quality trucks in the light deliv
ery field. No truck of thesamesizeorcapac
ity (¾-ton, 1-ton and 1½-ton) compares 
with them in dependable, low-cost trans-

THE WHITE COMPANY, CLEVELAND 
Please send me complete apeclfl01tlona, etc., covering White 

Light Delivery Trucks at reduced prices. 

NAME ___ __ _____ ---- ___ --------- --- -- -----------------------

FIRM _________ ---------------------- -- --- -- --- -- -- -- -- ----- -
~TREET ____________ - - -- --- - -- - - ---- ---- - - - - -- - - - - - - - -- - - ---
CITY ______ • ______________________ _ -----------------··. ____ _ 

Electrlo Railway Journal 

Terms-Op erators wishing to buy trucks on terms can do so 

THE WHITE COMPANY, CLEVELAND 

WHITE TRUCKS 
and ,\VBITE BOSSES 



One of the Goodyear•equipped flut af bwu 
oPe,aced l,y che Yasnnice Park and Curry Co, 

GOO 
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Now SUPERTWIST Makes 
A Better Goodyear Bus Tire 

You know what. rugged 
strength and long life have 
always been built into 
Goodyear Pneumatic Bus 
Tires. 

Now you may confidently 
expect even greater serv
ice from Goodyears in 
motorbus service, because 
Goodyear Pneumatic Bus 
Tires are now made with 
SUPER TWIST. 

SUPERTWIST is the extra 
elastic, extra enduring 
new material specially de
veloped by Goodyear for 
balloon tire, motorbus 
and heavy duty cord tires. 
It far outstretches ordi
nary cotton cord, and has 
a maximum flexing power 
that yields under impact, 
protecting the tire from 
rupture, stone bruise and 

other injuries. It thus in
sures virtually double the 
carcass life of the tire. 
·other features of the 
Goodyear Pneumatic Tire 
constructionformotorbus 
service are: ( 1) the new • 
Goodyear band-building 
method; ( 2 )the new Good
year breaker; (3)the new 
Goodyear bead-patent 
applied for; (4)thefamous 
All-Weather Tread. 
These advantages you get 
only in Goodyear Pneu
matic Bus Tires-the only 
motorbus tires made of 
SUPE~ TWIS'"f. 

They are real advantages, 
because they result in the 
utmost durability, tractive 

• 
power, road safety, riding 
comfort,and long, trouble
free mileage at low cost. 

For every Goodyear Cord Bus Tire there is an eq11ally fine 
Goodyear Tube, built especially to the needs of bus service 

I • 

BUS TIRES 
c;:;wade with SUPERTWIST 
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The 
Silent 

Worm.-r 

its users look upon it as the ideal final 
dtjve; for its rugged· simplicity, long
lived economy; and noiseless efficiency • 

• 
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inthe 

Shall we send you our 
catalog? Describes and 
illustrates various types. 
Gives list of users. 

.Edwards 

Bus for New York State 
Rai/,z1.:ays ruing Edwards 

, Metal Sash. Btnder Body 
on White Chassis. 

BUS windows that are easy to open 
and close, that never stick and 

never rattle-

Bus windows that are practically "all 
glass", with a minimum of post and 
rail-

Such windows surely help make a bus 
convenient. 

Edwards Metal Sash insures this con
venience in bus windows. 

Plus comfort, and quiet, and excellent 
appearance. 

0. M. EDWARDS CO. 
New York Syracuse, N. Y. Chicago 

Canadian Representatives: Lyman Tube & Supply Co., Ltd., 
Montreal and Toronto 

Metal Sash 
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MODERN 
CAR 

UPHOLSTERY 
you can't do 
better than 
PLUSH ,,-,,,,,,,,,,,,, ------ -- ..,_ - - -· I I I lllffffllt _. ________ .___. _ 

_ No other material is quite 
so comfortable as plush-

Hundreds of thousands ' of smooth, silky, SPRINGY little fibers 
actually support the passenger riding on a Mohair Plus seat. They 
absorb quite a little of the vibration, and hold the occupant of the 
seat firmly in place. 
That is one reason why railroads have standardized on Mohair Plush 
for all deluxe and long distance rolling stock. 
No other seat covering material gives quite this comfort, because no 
other material has the Mohair plush "pile" surface. And not only 
does this make for more comfort, it makes for longer life, too. Twenty 
years service is not unusual for genuine Massachusetts Mohair Plush. 
Remember these facts when you specify seat covering materials. 
The newest patterns provide for every class of service. 

Samples and quotations on request. 

MASSACHUSETTS MOHAIR PLUSH CO. 

March 19, 1927 

New York A&'enl: Main Office W'e•tem Arenl : 
Sioson Supply Co. 

184 5 Gr&nd Ceo lral Terminal, 
New T ork CltT 

200 Devonshire Street, Boston, Mass. 
Mldrley & Borrowdale 

1822 McCormick BuildJn&", 
Chlcairo, Dllnola 

Makers of BAY ST A T E PLUSH 

MAsSACiIUSETIS MOHAIR PLUSH 
(]he railroad standard for over 35years 
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A IR-and air alone can ab
£1 sorb and thus practically 
eliminate road shocks and 
vibration. 

These two destructive forces 
cost truck and bus operators 
who ignore them hundreds of 
thousands of dollars every 
year in unnecessary mainte
nance expense and repair 
bills--

61 

GHD~~ 
AIR SPRING 

WESllt!Gt!PUSE 
A IR SPRING 

A IR Springs float the bus 
.£1.. or truck chassis on 
cushions of air. These air 
cushions absorb road shocks 
and vibration, prevent twist
ing and wrenching of frame, 
eliminate shifting of load 
and damage to cargo, insure 
supreme riding comfort re
gardless of road conditions. 

Thousands of truck and bus 
operators in all parts of the 
world have found · the sav
ings thus e.ff ected make air 
springs the greatest divi
dend payer they have in con
nection. with their equip
ment. 

·The CLEVELAND PNEUMATIC TOOL COMP ANY 
Cleveland, Ohio 
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aintenance,~· 

Car Card• 
Almost 
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our common 1·esponsihiJity 
d' 

ELECTRIC railway maintenance costs ,if . 
have mounted higher and higher ._)!:_; 

in the past decade. Likewise, it has ·,n~ 1 

taken an ever increasing proportion of 1~- . / f/J . 
the income derived from the use of car ·' · ·· · 1 ; 

card advertising space to maintain our 
service up to the required standard. 

Barron G. Co~!i~~1~;
1 

CANDLER BUILDING - NEW YORK j 11 1l!f;JL ~-. 

Ac1, . . 
lverywh;n · 

=· ·--· • .. - - . ~-;;:::... : 41. ' ' 

.! 
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Karpen chairs, equip 

International Harvester 
Coach equipped with 
chairs designed and built 
by S. Karpen & Bros. 

the most com£ ortable motor coaches 
Comfort is the point of greatest distinction in 
modem motor coach construction. The trav
eling public, accustomed to the luxury of 
private motors, creates keen competition 
among operators by a demand for equal com
fort in public coaches. 

For nearly half a century Karpen has been 
designing and building high 

All Karpen coach chairs are built of inde
structible pbre, with steel reinforcement in 
every upright stake. Climate and temper
ature have no effect on it. The Karpen 
"Staggard" seating method is the only ar
rangement which gives the comfort and privacy . 
so much appreciated by passengers, without 

reducing the seating capacity. 
grade seating equipment for 
homes and public buildings; for 
steamships and railroad club 
and observation cars. And now 
this experience makes it a 
leader in the manufacture of 
chairs of various types for motor 
coach equipment. (Patent■ Pendinfl) 

All buyers of transportation 
seating equipment are cordially 
invited to ·consult our experts. 
Address Transportation Seating 
Department, General offices, 
Chicago. ' 

Naw York Salesroom 
Jffll Scnet and Broadway 

eriJI 
FURNITURE 
S. KARPEN & BROS. 

General Offices, 636-678 West 22nd Street 
CHICAGO 

San Francisco Salesroom 
180 New Montgomery Street 

Chicago Saleaoom 
801-811 So. Wabash Avenue 



~ 
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The 121-Passenger Street Car Type is recognized 
as the unit of greatest utility. With Graham 1J 
Brothers Motor Coaches of this type operators 
can give more frequent service. They haul fewer 
empty seats when traffic is light and they can 
operate more units to take care of traffic peaks. 

Graham Brothers huge production makes initial 
cost low. Skillful design makes operating cost 
low. Rugged construction, which has made 
Graham Brothers dependability an accepted fact, 
keeps maintenance cost low. 

Builtfo 

GRAHAM BROTHERS 
SOLD BY DODGE BROTHERS 



ruelli Service/ 
Graham Brothers Motor Coaches- Because 
of Fine Material, Skillful Workmanship 
and Correct Design - Are Sturdy and 
Dependable Without Excess Weight~ 

Experience has taught motor coach operators that 
great size and great weight of equipment are not 
necessary. The trend continues towards the me, 
dium capacity coach. 

Graham Brothers 21, Passenger street car type motor 
coaches are designed and built to meet the exact, 
ing conditions of motor coach operation. They are 
built ruggedly, powered adequately, designed for 
beauty and comfort-and they stand up. 

Mile after mile, trip after trip, day after day, year 
after year - their petformance is consistently de, 
pendable. Operators benefit by their low operating 
and maintenance costs with no sacrifice whatever in 
the power, stamina or reliability of their equipment. 

There is invitation in the appearance of Graham 
Brothers coaches and that assurance of comfort 
and safety that fosters the coach,riding habit. 

PRICES- Standard 21,Passenger Street Car Type, complete, 
$3815; 12-Passenger ParlOT Coach, complete, $3750; f. o. b. Detroit 

• 

MOTOR COACHES 
EALERS EVERYWHERE 



CONFIDENCE 
Operators of Graham Brothers Motor Coaches 
enjoy a three--fold confidence - confidence in 
the equipment itself, confidence in the Dodge 
Brothers Dealer who sells and services it, con, 
fidence in the stability of Graham Brothers, a 
division of Dodge Brothers, Inc. 

They know that their coaches are built of the 
finest materials by skilled workers to the speci-
fica ti ons of engineers experienced in motor 
coach operation. 

They know that the Dodge Brothers Dealer is 
a sound, substantial business man who will be 
right there where they bought their motor 
coaches whenever he is wanted-that he has 
trained mechanics and an adequate stock of 
repair parts. 

They know that the reputation of Graham 
Brothers is behind their motor coaches- and 
that Graham Brothers reputation is a tremen-
dous asset carefully guarded. These operators 
know, too, that the magnitude of Graham 
Brothers production made possible the excep" 
tionally low price at which they were able to 
purchase their splendid equipment. 

GRAHAM BROTHERS 
EVANSVILLE - DETROIT -STOCKTON 

A DIVI SION OF DODG E- BROTHERS. INC . 
GRAHAM BROTHERS (CANADA) LIM ITED. TORONTO, ONTARIO 
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ECON O M ·Y I S SKI N D EEP! 

This is the first 
of a series of ~ 
"SKIN DEEP" -

' advertisements 011 

leather upholstery 
for electric rail-

• way ca rs and 
• buses. The 
: second_ will ap

z= fear ,n an early 
ISSUt. 

In the endeavor to decrease maintenance costs in trans

portation equipment the outside factors are too often 

put ahead of the inside factors. The inside of your 

cars or buses is what most concerns the passenger. 

Cleveland Tanning Company Leather used in up

holstering the seats of your cars or buses contributes 

directly to increased operating profits. It brings com

fort and attractiveness to your passengers, and it costs 

less per mile in the long run. This opportunity to better 

your service and increase your profits- with lower 

maintenance costs-cannot be over-emphasized. 

Supplied as complete hides, or cut to any pattern; five 

famous grades: Hyaline Grains, Alpha Grains, Hand 

Buffs, Machine Buffs and Special Machine Buffs. 

Color and finish according to your specifications. \Ve 

will be pleased to send you samples. 

69 

NOTHING TAK ES TH E PLACE OF LEATHER 

We•tern Repre•entotiue•: 
Mldceley & Borrowdale 

McCormick Bide., Chlcaco 

The Cleveland Tanning Co. 
Dennison Ave. and Jennings Rd., Cleveland, 0. 

£o•tern Repre•entative•: 
Sl■■on Supply Co., 

1845 Grand Central Terminal, New York 
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Phono-Electric 

\ 
\ 

----:. ----L 
.... 

PHONO shows the hardiness of a Pioneer 
in world famous 
Salt La~e City 

Little more than half a century ago This is the Phono-Electric overhead, 
Salt Lake City was the "half way installed over Main Street in 1919, 
house" in a vast desert; an outpost and still going strong after 2,300,000 
of the pioneers. car passes. 

Today it is the commercial center of 
an immensely wealthy mining terri
tory, and famous throughout the 
World for its scenic beauty. 

The days of pioneer hardship and 
struggle are gone, but 
there's at least one 
monument to endur- ··Br· 
ance in Salt Lake City, 
which bears a distinctly PhToR 
modern inscription. 

The wearing qualities of Phono and 
its practical immunity to wire breaks' 
have been demonstrated again and 
again throughout America and in 
many parts of Europe. We believe 

you'll appreciate a plain 
statement of the tech

_..t.•• nical reasons why, as 
!1.-L given in the Phono 

Book. A copy will be 
mailed on request. 



March 19,1927 ELECTRIC RAILWAY JOURNAL 

Keeping upkeep down 
In the racking strains of rough going, through the 
icy blasts of winter and under the scorching heat 
of summer, Fitzjohn bodies keep going, building 
patronage. 

Such performance means just this. That Fitzjohn 
understands the problems confronted by the bus 
body builders and applies this knowledge in the 
design and production of quality bus bodies which 
stand up in service. 

Sheer clean-cut beauty belies the enduring strength 
of Fitzjohn bodies. Thus has Fitzjohn combined 
revenue producing attractiveness with a construc
tion inherently free from time loss for costly 
maintenance. 

For pay-enter service or de luxe transportation, on 
any chassis, Fitzjohn offers low upkeep, profitable 
passenger miles. 

FITZJOHN MANUFACTURIN~ CO. 
ExclusiYe Bus Body Builders 

MUSKEGON, MICH. 

71 
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. Put Railroad Brakes 
~ 

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

TOMOTIVE vehicles have outgrown automotive braking. Two-wheel brakes 
have grown into four-wheel brakes. Ordinary brakes have been reinforced with 
power pressure-but you cannot get away from the fact that a brake is 

only as good as the friction which can be maint2.ined between the drum and the 
brake shoe, and if this friction is nullified by the tremendous heats generated something has 

, to be done about it. 

That something has been discovered, as might be expected, by the company which 
stands in the forefront of railroad braking practice-The American Brake Shoe and Foundry 
Company-operating in the automotive field through its subsidiary-American Brake 
Materials Corporation. 

The solution of the problem came not in larger drums; not in greater pressure; to all of 
which there are mechanical limitations. It came in applying the railroad principle of braking 
to automotive vehicles-dispensing with linings I entirely and putting on in their place 
American Brakebloks, which are separate segments mounted on the brake head, allowing 
plenty of room between them for the vital essential- the quick dissipation of heat. 

The whole solution depended upon the invention of the material itself-and you will 
find that this 'new material has the hardness of 3 5 carbon steel; will not 'score brake drums; 
acts equally well on hot or cold drums; is not affected by oil or water; and will not squeal. 
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On Your Motor Buses! 
Exhaustive tests have been made showing that this material outwears by three or four 

times any other friction material, that it makes possible the application of any desired pres, 
sure; and that it avoids the dissemination of heat to the tires which results in vulcanization 
and quick blow-outs. 

American Brakebloks will be used on buses, pas
senger cars, trucks, and taxi cabs, and also on industrial 
machinery. They mean safety and economy. 

Submit your problems to us; write for our circular 
which . gives full information regarding this new dis, 
covery-"The Last Battle of the Momentum-Brake 
W " ar. 

Here is shown an Amt!rican 

Brakeblok assembly, also a de

mounted view showing bolted 

method of attachment of Brake-

bloks. Notice the separate seg

ments allowing apertures for the 

rapid dissipation of heat. 

I B~SI 

AMERICAN BRAKE MATERIALS CORPORATION 
' 

DETROIT 

APPLIED TO 

AMERICAN BRAK E MATERIA LS CO RP O RATION, DETRO IT 
THE AMERICAN BRAKE SHcr1t

1AN'o FO UN DP-..Y COMPANY I 

• 
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Atlas Flour Mill Fire at Milwaukee, Wis., Dec. 10, 1926 

Ask Your 
Fire 

Chief 

. 

A-711-LC 

And he will tell you a story of en
gine endurance and continuously 
applied real horsepower that no 
bus or truck engine ever ex
periences. During the past year 
many fire pumpers have been built 
with Waukesha heavy duty six 
cylinder-Bus and Truck engines. 
The Milwaukee Fire Department 
used the first one they built at the 
above fire and pumped 500,000 
gallons of water at 165 pounds 
pressure during a continµous run 
of 15 hours and 30 minutes. 

Paper horsepower soon fades when put to a In/ like this. 
Waukesha engines de/ion- real power and what is more 
can kup it up. The Ricardo Head, Girder Tyµ Crank
case, "Truncaud'' Cylinders and huge lhru and a half 
inch crankshaft are a f = of 1hr reasons why these engines 
have nron-failed in a singfr twelve hour Underwriters Fire 
Pumper lest. They are /Jui/I in sius from 70 10 130 
Horsepower, If interesled-Smdfor complete literature. 

{A-719-LC) AUTOMOTIVE - EQUIPMENT D IVISIO N 

WAUKESHA MOTOR COMPANY 
Waukesha Wiscons i n 
E as te rn Sales Office s // e o lian B ui l din g , 33 W . 42nd S t ree t N e w York City 

Exclusive Builders of Heavy Duty Automotive Type Engines for Over Twenty Years 
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Gilbert's Electric Railway 
products for Economy 

Journal Bearing 
and Check Plates 

Made for all types of trucks. 
Journal Bearings made in 
VELOX. Check Plates manu
factured of Gilbert PHOSPHOR 
BRONZE. 

;, 

Armature 
Bearings 

Gilbert Velox Bronze 
Armature Bearings for 
Street Car Motors. 
Made UP In Solid 
Bronze or lined with 
11C" Grade Nickel 
Babbitt. Tests show 
exceptionally high 
car mileage. Fsr su
perior to a.nyth i ng In 
the way of a bear
ing on the market 
today, 
Gilbert "C" Grade 
Nickel Metal is a. tin 
ba•e metal with 
nickel, antimony, end 
copper and Is by far 
the most dependable 
meta.I for use under 
heavy loads and ex
cessive vibration. 

THE Gilbert Organiza
tion has for years given 
its complete time and 

thought to the economical 
operation of electric cars. 
Specializing in certain equip
ment for motors, axles, etc., 
and for the overhead line, the 
Gilbert Organization has 
tributed in a large way 
to mm1m1zmg car 
maintenance and m

effi-
. . 

creasing service 
c1ency. An increasing 
demand for Gilbert 
Specialties fully dem
onstrates the great appre
ciation that exists everywhere 
for Gilbert quality. 

Developed by specialists 
and ms.de of virgin 
metsls--the positive aa
eurance of a superior 
bearing metal. Maximum 
service is resulting 
wherever Gilbert Babbitts 
are used. 
The metallic composi
tions of Gilbert's Quality 
Bahbltts--Street Car Ar
mature, axle, and Jour
nal Bearings - Trolley 
Wheels and Ha.rps--were 
made our standards after 
26 years of engineering 
and metallurgical exper
imentation. 
Actual tests in every case 
were conducted to prove 
the superiority of the 
various compositions. All 
this was done with the 
users viewpoint always 
the foremost considera
tion. 

Axle Bearings 
in V elox Bronze 
Maximum mileage and 
satisfactory service In 
Gilbert Axle Bearings re
sults because bearing 
alloys used have been 
proven highest quality 
thru experimentation. 
We have developed s. 
means whereby we man
ufacture axle bearings In 
exact ha.Ives, with the 
metal equally distributed 
in both the upper and 
lower ha.If-accurately 
finished with as true a 
flt a.s Is possible. 
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.. ,The name Gilbert on Electric . . 

Railway products means Service 

THE Gilbert plant is equipped 
with all the latest and up-to• 
date equipment for correct 

and uniform production. Our test
ing laboratories are continually 

seeking to even better 
Gilbert developments 
where service condi
tions change and bring 
about new demands. 
\ Ve continually think 
in terms of customer 
service economy. If you 
are interested in cutting 
your maintenance costs 
-if you are interested 
in standardizing on cer
tain equipment for bet
ter sen·ice results, we 
can help you. 

Gilbert's 
Solders 

All our solders 
are made from 
pure straits tin 
and double re-
fined lead thor
oughly refined 
and purified. 

Gilbert Replaceable 
Ear Frogs 

Made in 8 to 20 degree 
angles and with replaceable 
ears. For all wires. 

Trolley Wheels 
_and Harps 

In purchasing trolley wheels 
consider seriously these three 
points-( 1) Conductivity, 
( 2) \V car on over-head lines, 
and (3) Car Mileage. Our 
engineers long ago experi
mented w i t h these three 
points of prime consideration. 
( 1) \Vith proper facts our 
metallurgical and engineering' 
departments developed an 
alloy manufactured under a 
chemical process that retains 
original copper conductivity 
and gives the maximum in 
mileage. (2) The composi
tion used means minimum 
wear on over-head lines. ( 3) 
Gilbert Trolley \Vheels are 
givi_ng excep~ional mileage in 
various services. 

Gilbert Trolley 
Ears 

Gilbert line material is all 
designed and made to be 
most efficient. The Clinch 
Trolley Ear shown below 
conforms to A-R-E-A speci-
fications. Lengths, 9, 12, 
15 inch, ¾ boss. 
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''IRV-0-SLOT'' 
is the most economical and con
venient type of insulation for 
armature slots. It is a varnished 
cambric insulation duplexed with 
any standard thickness of fibrous 
insulation. The materials are 
cemented with a flexible binder 
that permits shaping without 
separation of the layers. l t is 
supplied in sheets or strips or cut 
to slot sizes. Saves both labor 
and material and simplifies the 
winding job. 

~ 

"IRVINGTON 
SEAMLESS BIAS" 

Tape is the ideal insulation. It is 
superior because every inch is ef
fective insulation of uniform 
thickness. l t gives smooth wind
ings, requires a minimum of im
pregnating varnish, and elimin
ates air pockets. It can be applied 
with taping machines. Furnished 
in yellow and black .005 to .015 
in. thick; i in. to 36 in. wide on 
paper cores 3 / 8 to I½ in. hole. 
with standard rolls of 36 and 72 
lineal yards. 

March 19, 1927 

~ 
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life 
IRVINGTON INSULATION 

IRVINGTON INSULATING VARNISHES designed for the requirements of 
specific apparatus are now offered to the electrical industry. This product is backed 
by twenty years' leadership in the field of varnished insulation. For the electric 
railways a varnish particularly suited to the type of motor, varnishing equipment 
and regional climatic changes can be supplied. Write for Catalog IO 1-V. 

Many reasons for its Superiority 
The experience and background of this company guarantees the user of Irvington 
Insulation that everything possible has been done to make its products thoroughly 
reliable. The company has devoted 22 years solely to the manufacture of varnished 
insulation. c I c / if /I p omp ete ontro o a rocesses. 
Irvington has the only plant independent of all except raw material markets. A 
complete unit devoted exclusively to finishing cloth suitably for varnished 
insulations. A ..,.h hi F· .t d Pl , , oroug y zreprooJe ant 
Designed in units to assure you a continuous source of supply. 

Laboratory Control of Processes 
Including chemical. electrical and physical inspection of all products, maintenance 
of test stapdards and research to assure constant improvement. 

Capacity 
Sufficient productive capacity to meet emergency demands and msure prompt 

delivery. Result- -BALA NCED I NS ULAT/0 N 
In which every necessary quality is present at a maximum value without detriment 
to any other fundamental requirement. 

IRVINGTON PRODUCTS 
Varnished Silk Straight and Bias Varnished Cambric "'Ccllulak" 
Varnished Paper Tapes Insulating Varnishes and Compounds 
Black and Yellow Varnished Cambric Flexible Varnished Tubing "lrv-O-Slot" Insulation 

Transformer Leads Paper Form Wound Coil Windings. 

IRVIHG-TON VARNISH & INSULATOR @; 
Irv~!on, NewJer-sey. 

Mitchell-Rand Mfg_. Co .• New York 
White Supply Co .• St. Louis 
E. M. Wolcott, Rochester 
Martin Woodard, Seattle 

Establfahed 1905 
Sole• Repre•entatiue•: 

Prehler Broe .. Chic•Jo 
Consumerw Rubber Co .• Cleveland 
Clapp & La Moree, Los Anceles 
A. L. Gillies. Toronto 
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Hitenso for Strength 
STRENGTH-a minimum of 79,000 'pounds per 

square inch, for 00 size-with the least sac
rifice in conductivity is available only in Hitenso. 

Hitenso "C" meets the strength requirements of the 
A.S.T.M. specifications for High Strength Bronze 
and exceeds the conductivity by 15%. Hitenso "A" 
meets the specifications for Medium Strength 

Bronze and exceeds the conductivity by 15% .. In 
terms of electrical efficiency Hitenso "C" is 37½o/o 
better than High Strength Bronze and Hitenso"A" 
23o/o better than Medium Strength Bronze. 

Where operating conditions are severe, Hitenso 
Trolley Wire, exclusively an Anaconda Product, 
serves best. Complete imformation upon request. 

ANACONDA COPPER MINING CO. THE ,AMERICAN BRASS COMPANY 
Rod, Wire and Cable Products 

General Offices: 25 Broadway, New York Chicago Office: 111 W. Washington St. 

ANACONDATROLLEYWiRE. 
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Business Builders 
Proper H eating and Ventilating is a business building asset for 
any Electric Railway. 

Utility car heating and ventilating devices represent the farthest 
advance made in this line of endeavor. Utility Heaters now 
employ only genuine Chromalox elements, which can be operated 
up to 1,400 degrees without the slightest risk of danger or dete
rioration. They are proof against vibration, overloads, dust, 
dirt, or moisture, the heaters are so constructed that they can be 
installed on combustible parts of the car body just as received 
from the factory, without additional insulating materials of any 
kind. No shields are required to protect clothing or seats. All 
Utility Heaters carry the fire underwriters' label. 

Utlllty Roculators are positive In action and main
tain a uniform temperature within the car. 

Utility car Heating and Ventilating Devices are standard equip
ment for many railroad properties. If you are not using them 
it will be to your advantage to get detailed information . 

Car1 Conyort 
....,."4 

Utilitr 
BeakrY 
Reyuktor.r 
WiTtilt1tor.r 

• I I• • - -:-, ~ ' -
• I 

I 

Chromalox Strip lloaters 
An Indestructible Electric Heatin1r Unit which I• made In various •izes oo that It can 

be Installed for replacement In all types of old or new heater cases. 

RAIL-WA~ u-r•L-•-r'< coMPAN~ 
CHICAGO, ILL I N OIS 

UTILITY 
Ptstibule Heater 

Car1 Conyort 
....,."4 

Utilitr 
HeakrY 
Reyuktor:t 
W.irtilator.r 
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Speeding 
Industrial 

IT seems only yesterday that they were starting 

out-this engineering equipment corporation that 
today dominates the field: 

Today 300 draftsmen cannot turn out the work 

that was easily done in 1914 by thre~; last year's 
sales were 200 times the volume of the first year's 

business and .55 times the volume of the second year. 

Several large company--owned plants now pro?uce the 
equipment originally made on contract 

. t -> I /; ·l ·, 
/p.. ..x::1t·--· .:r·· ,, 

. , 

..... ~ii'~~·: 5;;:1--..,,;:~~ !- ,. .. ~i .. · ~~,~~~;~ ... ~-- w:-a,,~ ~ ) ... ~ ~-.... I -~,~ 
:.~:·-; \ I· "" --'~:,. -~tQ~~ . ? •;••:.I 

. f-~~~- ,:.~J ...,,.,_,......, . 

;;, .: i·· ;. --~~; t _\ 
-•----=---•· -- ~ Ji,~~ ... 
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he Way to 
Prestige and Profits 

ST AR TING from scratch-a new name, 
without prestige-to a position of abso
lute dominance within a single decade. 

This actual case is another of those examples of 
conspicuous achievement which color the pages 
of American industrial history. 

How was it accomplished? 
The answer is good products, good engineers 

and- a sound industrial marketing and ad, 
vertising procedure in which, according to an 
officer of the corporation, McGraw-Hill Publi, 
cations were a major factor. 

This Industrial Advertising persistently 
campaigned for lower operating costs through 
use of the advertised equipment. Not for the 
day, but for three years-five years ahead the 
advertising aimed for business. The pace the 
advertising set 12 years ago was always in, 
creased- never slackened. 

And now, having conquered the market, 
this Industrial Seller depends upon Industrial 
Advertising for a still more important purpose 
- to keep command of his leadership. His 
confidence in Industrial Advertising and his 
know ledge of Industry's trends are best evi, 
denced by plans to handle a doubled volume 
of business in 1927. 

The case cited shows how Industrial Ad, 
vertising, based on marketing knowledge, is the 
direct and effective approach to the Industrial 
Buyer's interest. 

Granting all honor to the leaders who attri, 
bute their standing to Age, no Industrial 
seller wants to wait for Time alone to ripen 
his prestige. What this manufacturer did is 
possible for other manufacturers to do, for the 
basic fundamentals of industrial recognition are 
charted in the McGraw-Hill Four Principles of 
Industrial Marketing. 

1. Determination of worthwhile markets. 
2. Analysis of their buying habits. 
3. Determination of direct channels 

of approach. 
4. Study of effective sales appeals. 

IN either prellmmary or advanced considera, 
tion of Industrial Marketing and Advertis, 

ing problems and possibilities, the complete 
facilities of the McGraw-Hill organization are 
available to any Industrial Seller or his advertis
ing agency. Each McGraw-Hill office is fully 
equipped to serve. 

••Industrial Mar~eting at Worf' is a new boo~ soon to be 
published. It shows how to ma~e a step-by-step application 
of the McGraw-Hill Four Principles of Industrial Mar~eting. 
If Industry is your customer this boo~ will help establish 
your adt,ertising and selling on a foundation of certainty. 
You may request the nearest McGraw-Hill office to deliver a 

· copy as soon as it is off the press. 

McGltAW,HILL PUl!LISHINO COMPANY. INC. NE\V \"ORK. CHICAGO, PHILADELPHIA. Cl.EVELAND, ST. LOUl!I. SAN RANOSCO, LONDON. PUlltmffllS M 
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McGRAW-HILL PUBLICATIONS 
45,000 ADVERTISING PAGES USED ANNUALLY BY J,000 MANUFACTURERS TO HELP lNDU$TRY BUY MORE EFFECTIVELY 

CONSTRUCTION ii CIVIL ENGINEERING 
INOINIHINO NIWl-at:coao 

WCCH JfVL CCIHSTllUCTlON MI.THODI 

ELECTRICAL 
IUCTJUCAL ... OIILD IUCTJUCAL win 

IUt TJlK'AL MHCHANDmNO 

INDUSTRIAL 
AMlalCAN MACHINIIT INOUITlllAL INGINU& 

CKU UCAL • MITALLUROICAL DfOUllllt lNO 
,OW .. 

TRANSPORTATION RADIO 
lllC'TlllC' a,JLWA I JOUaNAL UDIO MTAIUNO 

■IJI TllANA'OaTATION 

MINING 
UIOUCUJUNO • MINlNO J()IUaNAL 

COAL ACia 

OVERSEAS 
INGEHIUA ttrftllNACIONAL 

AMUIC'AN MACtlrHIIT 

CATAWQS ii DIRECTORIES 
11.lC'fflCA&. TllADI CA TAl.00 

lUCD.)CAL IHOINUalHO CA'JAl.00 
ll4DtO TllADI CA TALOO 

IUTflONI COAI. WINlNOCAIAl.00 alTff'Otff C'ATALOO 
U ffl'OH'l C..'OAL M/YUI CATALOG a,,.n~I' ~ 

CDrn.AL ffATION cxaac-tOIII 
IUCD.IC a.uLWAt Dlll&Cl'Oal 

COAL na..D Dla9C"l'Olt.l 
ANALTIII OP MITALUC AHO frfOfHGTAI.LIC 

WINING. QUA.J.R YlNO IJrrCD COCDIT INDVITRII■ 
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ALUMINUM 
in the Electric Railway Field 

· Canadian National Railways 

use 477,000 c.m. A.C.S.R. for 

combined Messenger-Feeder. 

A.C.S.R. 
as 

Catenary Messenger 
ALUMINUM cable, with a 

.fl. core of stranded high 
strength steel wires, combines 
the functions of Messenger and 
Feeder most economically, for it 
is non-corrodible, and at the same 
time has the mechanical advan
tages of high grade steel. The 
minimums of supported weight 
and resulting .stresses are ob
tained by the use of alum1num 
conductors and fittings. 

ALUMINUM COMPANY OF AMERICA 

2301 Oliver Building, Pittsburgh, Penn. 

Strong Aluminum Alloys for car construction are for use in the modern 
light-weight car. These alloys combine the strength of mild steel with 
the lightness of aluminum; they are furnished in sheet, conduit, pipe, 
castings, etc. A booklet describing them will be sent free on request. 



~ng distances offer no discomforts 
to the Bus traveler-when the 
body is by Lang 

lhe Sterling Mark on 5u..r Bodier 



LANG BODIE5 
create newpctt58enser'5 

Lang Bodies invite relaxation. Relaxation means 
comfort. Comfort means a pleasant trip and miles 
that seem shorter when the di_~t~nce is long. 

Deep-cushioned seats, clear vision, ample leg-room; 
these and many other carefully studied features con
t ributing to passenger comfort create new passengers 
- and hold them. 

THE LANG BODY COMPANY 
CLEVELAND, OHIO 
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P1NTE ___ RAfLBONDS 
Sltou,/nt ln•iallaUon of Pin Terminal Rail Bond: T-1 /0 
bond•,,.,, Join/. Ea,f, bond ha• a ••1>0ral• •«ltcl /o,m/nal 
,oldued lo .tu6 ffld of 6ond o/ler lhreodint /,J,/nd and 
UJ/lhoui remoolnt the •lice 60,.. 

View of /ho Virtlnlan- Railway Com1>0nJ1 
P!Jf.Mt' 1.ou•• on tlte~ Ne,J, Rioer. Narroua, 
Virtlnla. 

American Steel & Wire Company's Pin Terminal Rail Bonds were used 
throughout on the Roanoke Mullens Electrification of the Virginian Railway. 

As all of the bonding had to be done under traffic it was necessary to have a protected type '.\ 
of bond which could be installed without removing the splice bars. It was only after careful 
study by the engineers that they specified Pin Terminal Rail Bonds. 

This type of bond is easy to install, accessible for inspection, and can be replaced readily in 
case of rail breaks or wrecks. .. 

American Steel & Wire Company's extra high strength Galvanized Ste~l Strand was used 
throughout for guying the catenary structures and for cross catenary messengers. Our 
Multiple Conductor Control Cables and Varnished Cambric Insulated Cables also were used 
in the power house and shops. 

MADE BY 

American Steel Wire 
Company 

SALES OFFICES: 
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CHICAGO. NEW YORK. BOSTON. CLEVELAND. WORCESTER. PIIILADELPHIA, PITTSBUROII. BUnALO. DETROIT. CINCISSATI. BALTIMORE, WILKES-BAllU, 
ST. LOUIS, KANSAS CITY, ST. PAUL. OKLAHOMA. CITY, BIRMINOIIAM, MEMPH IS. DALLAS. ATLANTA. DESVER. SALT LAKE CITY 
EI!>o" Jlepreoentatlno: O. 8. Steel Product, ·co., New Tort. Padfto Cout Jlepre 1enl1tbe; U. S. Stttl Product, Co., 51n Fr1nchto, Lo, Anule1, Portl1nd. SNtUe. 

• IIIU 
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For Every Class 
of Service 

International Creosoted Pine Poles 
are used in every class of service- for 
the small rural telephone line, for city 
distribution and for the giant cross 
country transmission system. 

They possess to a greater degree every 
characteristic required for 'reliable and 
economical pole service - greatest 
strength, longest life, decay proof, in
sect proof, straightness, smoothness 
and lowest cost. 

When you specify International poles, 
you are assured of sound timber, expert 
manufacture and scientific treatment. 
Each pole is backed by an institution 
with 50 years of experience and a 
policy that stands- for the best in 
timber preservation. International 
has poles in service for 28 years which 
are still perfectly sound. 

lllu•trotion ahow• International Creoaoted 
Pine Pole• in buaine•• aection of Miami, 
Oklahoma, in aervice of Southr.oeatern Beil 
Telephone Co. 

International Creosoting & Construction Co. 
Gal,•f'stnn-Texarkana-Be-numont 

March 19,1927 
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Cheaper Maintenan·ce 
With -Air Power 
The eronomy and versatility of air power have made 
it popular for the maintenance work of Electric 
Railway properties. Shop after shop is increasing 
its use of air, for operating air tools, testing brakes, 
cleaning, painting, and for operating gas furnaces : 
and many compressors I 500-cu.-ft. and even larger 
are being installed. 
If your air requirements are greater than 400 cu. ft. 
you can take advantage of the important eronomies 
embodied in Sullivan Angle Compound Compressors. 
The balanced angle design of these machines saves 
floor space and fou ndations, and enables the com
pressor to run at full speed \\;th no perceptible 
vibration. 
M ulti-step load control saves power. " \Vafer" 
valves, positive automatic lubrication, and adapta
bility to any drive, are other features. 

Capacities are 400 to 3700 cu. ft. For full in
formation write for Catalog 3283-A. 
For shops requiring from 68 to 500 cu. ft. of air per minute, 
the Sullivan single stage "\VG-6" compressor is a popular 
machine. It is rugged and compact, and is equipped with 
"sweep control" unloading system, "\Vafer" valves, and 
automatic lubrication. For full information, write for 
Catalog 3283-B. 

Sullivan Portable Compressors 

For repair work out on the tracks, where electric power is readily 
available, the right compressor for you is the Sullivan electric 
portable. You can get it in 103 and 206 cu. ft. capacities, 
mounted on steel wheels, rubber-tired trailer trucks, skids, or on 
your own truck or car. Motors are of standard make, carefully 
tested. The 103-ft. compressor will run two concrete breakers, 
2 tampers, 4 riveters, 4 clay diggers, or a rock drill. \Vrite 

for Catalog 3283-E. 
Sullivan Portable Compressors 
run by Buda engines are also 
a\'ailable. Su Catalog 3283-D. 

Sullivan Electric 
Portable Hoists 

Sullivan 
Balanced 
Angle Compound 
Compressor, direct driven from electric motor 

ton on single line, or pull a 50-ton car on level track. Electric 
and Turbinair models are available in single and two-drum 
model s. Write for Catalog 32i6-G. 

Sullivan Concrete Breakers 
Sullivan Busters successfully meet the wide 
and increasing demand for a one-man com
pressed air tool that will do quickly and 
cheaply such work as breaking concrete 
pavements and cutting asphalt in repairing 
track. They are available in 48-lb. and 
75-lb. models. Catalog 3281-1. 

Sullivan Clay Spaders 
Sullivan Clay Spaders will 
cut your labor on clay dig
ging jobs in half. \Vhy use 
the pick an·d shovel when only 
a Spader is needed? Get 
Catalog 3281-J. Heavy "Buster" 

Sullivan 
"Rotator" Rock Drills 

A compact, automatically lubri
ca ted little hoist that will lift a ' "Spa d er" 

Sullh·an Rotators are fast rock drillers under 
any conditions. Se,·en models are availahle, in
cluding augur and steam models. Get Catalog 
3281-F. 

SULLIVAN MACHINERY COMPANY 
ISO SOUTH MICHIGAN AVE., a CHICAGO, ILLINOIS U.S.A. 

l~ J] . 
• I 
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Lower 

ore an 

More-Jones Trolley 
Wheels 

They are finished complete in 
one operaiion, thus inl5llrinir 
proper balance. 
The metal ueed le exceedingly 
tough-an alloy of purest new 
metal, having maximum· con• 
ductlvity-which 1> r o v Ide e 
greater mileage without damage 
to the overhead linee. 
V-K Oil-lees Wheels for C!£y and 
Suburban service and More-Jone• 
lubricated Wheels for hlirh opeed 
requirements Insure lowest ult!• 
mate coat . 

• • • .. ••''"Pl .. I.... 
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r Operating Costs
Better Service 

Equipment of uncertain quality 
becomes a barrier to economical 
traction system operation. 
This organization has, for more than a quarter of 
a century, given traction problems careful study 
and knows the quality of equipment necessary 
for the growing needs of modern car operation. 

More-Jones Quality Products cut down mainte
nance requirements, and make better service 
possible. Net earnings show the value of . More
J ones Quality Products. Uniformity is one of 
the outstanding features of these products. 

Let us give you further information and pric~s. 

Prompt shipments always. 

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

More-Jones AR~IATU RE 
Babbitt Metal 

Standard on the majority of Electric Rallwa.r 
Sy,tems In this country. 
Specially formulated for the exactlnl' require
ment of Electric Railway Armature Bearinr 
maintenance. 
Its high beat radiation minimizes friction, eTen 
under the most trying circumetancee. 
A trial la the most conclusive proof of it• 
superior Inherent characteristlCA. 

"Tiger" Bronze Axle and 
Armature Bearings 

The Lead content, that we ecient111calb· In· 
corwrate into this alloy. minimizee frictional 
wear, resulting in less frequent replacement,. 
•'lnisbed oversize or underslze to a perfect 
runninl' fit with your shafts. 
Expertly machined In etrlct accordance with 
your specifications. even to the extent of in• 
corporatlng epeclal featuree therein. if 10 
desired. 
All Armature Bearing,, llned with our cele
brated ARMATURE Babbitt Metal, 
"Tiger" Bronze Axle and Armature BeariDI'• 
Insure maximum service under the hardeet 
operating conditions . i\lORE·JONES 

QUALITY PRODUCTS 
• 

ears erv1cu 
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100 creosot 
pi rJ'f!S inslorm,J 

( 
t 
I 
I 

56700a rs 

\ 

IN the unprecedented sleet storm of December, 
1924, pole lines were given a strength test 

seldom equalled, throughout the territory froin 
southern Michigan to Texas. In Illinois alone 
one company lost over 23,000 untreated poles, 
and not one creosoted pine pole failed. Over 
28,000 poles were lost in Missouri, 3,200 in 
Oklahoma, 1,000 in Texas, etc., totalling 58,700. 

The Illinois Bell Telephone Company 
alone used 37,000 creosoted pine poles for 
replacement after this storm.* 

,. 

Amcreco Creosoted Southern Yellow ·Pine 
Poles are not only stronger than other 
wooden poles, but they have demon
strated their ability to resist decay for 
25 to 40 years. 

AMERICAN CREOSOTING COMPANY 

COLONIAL ir• GEORGIA 
CREOSOTING .Ci CREOSOTING 

COMPANY .. . - -_- J. COMPANY 
,,.co"•••,..Tc• ,.co•••••"&~ 

LOUISVILLE ._ KENTUCKY 

SALES OFFICES 
3321So, Michigan Ave, 350 Madison Ave. 

Chicaa;o New York City 

Brunswick, Ga~ 
401 W. Main St, 
Louisville, Ky. Bogalusa, La. 

* See report of Committee on 
Wood Preservation A.R.E.A. 
1926, page 98. 

EBJ3-110ra1 ' 
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1n 
Creosoted pine ties 
good condition~ --

a/ier 31-1jearsl 
CREOSOTED ties are standard on most leading 

steam roads as a result of many years' experience 
with such ties, proving conclusively the economy 
resulting. 
The records of electric railway experience with creosoted 
ties are not yet so exhaustive but such records as are 
available indicate clearly that the saving is just as 
important for an electric railway as a steam. For 
example, the Georgia Railway and Power Company 
reports creosoted pine ties in good condition after 31 
years of service, part of the time in open track and 
later repaved.* 
Amcreco Creosoted Southern Yellow Pine Ties offer 
the highest available standard of tie econ-
omy. Not only do they· .reduce mainten-
ance charges by cutting the number of tie 
renewals per year but they greatly reduce 
expense for tearing up pavement to replace 
defective ties. 

A.MERICAN CREOSOTING GOMPA.NY 

COLONIAL - GEORGIA 
CR.EOSOTING • 1 I CREOSOTING 

COMPANY . . . . . . . . COMPANY 
•-•111••••.,,c• ••Co• .. ••• .. c• 

LOUISVILLE - KENTUCKY 

SALES OFFICES 
332 So. Mkhhi:an Ave. 350 Madison Ave. 

Chkaii:o New York City 

◄01 W. Main St. 
Brunswick. Ga. Louisville, Ky. Boii:aluea, La. 

* 
See report of Committee on 
Wood Preservation A.R.E.A. 
1926, pege 98. 
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Birds-Eye View of 
Cambria Wheel Plan 

ELECTRI C RAILWAY JOURN 'AL 

CAMBRI -A 
Rolled Steel Wheels 

and Forged Steel Axles 
CAMBRIA Rolled Steel Wheels and Forged 

Steel Axles for Electric Railway Service 
insure the maximum mileage and safety. 

A combined forging and rolling process 
is followed in the manufacture of Cambria 
Wheels. The forging imparts to the metal 
strength, toughness and density. The 
rolling establishes a grained structure in 
the metal, preventing breakage and crys
tallization. 

The finest selected stock is used in the manufac
ture of Cambria Forged Steel Axles. They can 
be supplied rough-turned all over, heat treated, 
annealed or untreated. 

Complete control of every process of manufac
ture- from ore to finished product- and wide 
manufacturing experience enable Bethlehem to 
maintain the splendid quality and wearability 
of Cambria Wheels and Axles. 

l~~ ... ---

1 . 

March 19, 1927 ' 

BETHLEHEM STEEL COMP ANY, General Offices:- BETHLEHEM, PA. 
D • l • l QI n; . New York Boston Philadelphia Baltimora Waahington Atlanta Plttaburgh Buffalo· ..- ,.-

'ZS T'lC JJ~CeS • Cleveland Cincinnati Detroit alllll Chicago St. Louis San Franclaco Loa Angele• Seattle Portland 
Bethlehem Steel Export Corporation, Broadway, 25 New York City, Sole Ezporter of our Commercial Product• 

ETHLE 
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Bethlehem Track SpecialtieS·· :-::_ 
for Electric Railways 

< 
Special Trackwork; Tee and Girder 
Rails; Special Splice Bars for Weld
ing; Machine Fitted Joints; Abbott · 
and Center R ib Base Plates; Tie 
Rods; Bolts; Pole Line Material; 

Special Welding Plate, Design -107-B Rolled Steel Wheels and Forged 
Axles. 

Catalog Sent U po11 Request 

SPECIAL TRACKWORK AND LAYOUTS 

Center Rib Base Plate Below : Solid Manganese Tongue Switch, Design 905 

Broce Tie Plate, Design 80-1 

Abbott Base Plate 

- \ 

BETHLEHEM STEEL COMPANY, General Offices: BETH LEHEM, PA. 
DISTRICT OFFICES: 
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New York Boston Philadelphia BaltJmore Wa•hlnrton Atlanta Plthburr;h Buff'alo CteTeland 
Delront Clnclanatl Chlcaro SI. Louis Snn FranHACo Seattle l..o• Anr;elu Portland 

Bethlehem Steel Export Corporation, 211 Broadwa:r, New York CltT. Sole Exporter of our Commerelal Prodnd• 

ETHLE 
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Z1
/,. inch brick means enduring 

.. -pavements at less cost 
t. 

1 
2 

absorbs impact at 
rail joints 

THE exhaustive government-made test at 
Arlington establishes beyond all question 

the complete adequacy of thin brick pave
ments under the most rigorous of modern 
traffic conditions. 

The Six-Point-Service ofVitrified Brick can 
now be yours at materially lower first cost. 

Let us send you a complete reprint of 
the official government report containing 
detailed performance figures. 
NATIONAL PAVING BRICK MANUFACTURERS ASSOCIATION 
ENGINEERS BUILDING CLEVELAND, OHIO 

VITRIFIED 

rlc 
3 allows for contrac- 5 is easily 

tion and expansion removable 

water-seals road-bed 4 resists heaviest 6 has practically 100% 
and ties traffic salvage value 
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Every Track ·operating €ondition 
' Is Covered with Erico Bonds 

Type A -2, Steel Arc W eld Bond, Applied 

Twenty-five years of active service and development in this particular phase 
of railway operation has established the name "Erico" among operators. 

Such features as perfect return circuit, permanent installation at low cost, 
elimination of long delays which hamper service, and non-injury to either 
bond or rail due to method of installation are in a large measure responsible 
for the increasing demand for Erico rail bonds. 

Erico bonds ,are manufactured in the following types-Patented Brazing type 
-Copper \ Veld type-Arc W eld type. Portable equipment for applying 
any of the above is another part o~ Erico service. 

If interested in bonding equipment that will wear longer and cost less, 
consult our engineers. 

Circulars covering any of the above equipment will be sent upon request. 

-~-'"'~ ----- ---
. . . . .. 

.,,_J-- ... - . _____ -- . -~~-

T ype CAE, CoppeT Weld Bond, Applied 

The Electric Railway Improvement Company 
-2070 East 61st Place Cleveland, Ohio 
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Titne Tells The Toncan Story 

Following are the makers 
of Toncan Culverts. 

Write the nearest one: 

The Berger Manufacturin& Co. 
Roanoke, Virginia 

Tri·State Culvert MJg. Co. 
Memphis, Tenn. 

The Canton Culvert & Silo Co. 
Canton, Ohio 

The Firman L. Carswell Mic. Co. 
Kansas City, Kan. 

The Berger Manufacturing Co. 
Minneapolis, Minn. 

The Berger Mfg. Co., of Ma,s. 
Boston, Mass. 

The Berger Manuiacturinc Co. 
Philadelphia, Pa. 

The Berger Manufacturin& Co. 
Dallas, Texas 

The Beriier Manulacturin1 Co, 
Jacksonville, Florida, 

The Pedlar People Limited, 
Oshawa, Ontario, Canada 

.... ••·•"'""'"'· .. , .. 
•!JDNCAN::• 

♦•♦•COPPER ..... ♦ 

Mo{yl:!:,den-um 
IRON 

YEARS and years of maintenance-free service is the 
story of Toncan Iron culverts. · 

Easy to handle; no chance of breakage; strength to 
resist the vibration of passing cars. These are ad
vantages enjoyed by any corrugated culvert. 

But Toncan Iron culverts have still another advan
tage that is true of T oncan alone. The material
iron alloyed with copper and molybdenum - lasts 
far longer. 

Toncan Iron builds up its well-known resistance to 
corrosion and exposure by the inclusion of copper 
and molybdenum. These elements give the naturally 
resistant iron a still further protection against weath
ering and corrosion. 

For permanence at reasonable cost, install Toncan 
Iron culverts. 

CENTRAL ALLOY STEEL CORPORATION, Massillon, omo 

Makers of Agathon Alloy Steels 
Cleveland Detroit Chlca10 New York St. Louil 

Syracuse Philadelphia Lo■ Anceles Tulsa 
Cincinnati San Francisco Seattle 

.TONCAN ,RON 

99 
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WHARTON 
SPECIAL TRACKWORK 

TISCO 

A typical illustration of track
work construction furnished 
by us to the Department of 
City Transit, Philadelphia, 
for the new Broad Street Sub
way. Illustration shows appli
cation of Manganese Steel 
Guarded Switches (double 
tongue switches) and of Man
ganese Steel Rail-bound frogs 
of the AREA design. 

Special as well as standard 
types of construction, receive 
the same careful treatment. 
Each piece in each layout is 
carefully checked, each heat 
carefully analyzed and tested, 
to insure the quality necessary 
to sustain the reputation which 
Wharton - Tisco Manganese 
Steel Trackwork enjoys. 

Tandem Switch 
For Broad Street Subway 

Philadelphia 

March .-19', 1927 

WM. WHARTON JR. ·& CO., INC. 
EASTON, PA. 
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Two birds and a single stone 
to kill them 

NUTTALL 
Standard Helical 

GEARS 
Nuttall Standard Helical Gears operate without vibration. Their 
meshing is smooth, noiseless,-and hence they eliminate one of the 
basic causes of high motor maintenance, and general car depreciation. 
Nuttall equipped cars are quieter on the road, easier to ride in,-well 
in tune with the most modern ideas of transportation comfort and 
economy. 

Furthermore Nuttall Standard Helicals undergQ the famous B.P. Heat 
Treatment which adds a guaranteed 300% to their service life as com, 
pared with gears of untreated steel. That alone would warrant your 
using them. 

But · why not make the test yourself? Next time a car comes in for 
new gears put on a set of Nuttall Helicals. We'll gladly co-operate. 
Meanwhile write us for your copy of a very interesting booklet we 
publish on this subject. It contains a raft of useful service data. 

R.DNUTTALL COMPANY 
PITTSBURGH . PENNSYLVANIA 

All Weatinghouae Electric & Mfg. Co. 

~i•:h~ch~i't1':t;t~~:. 51~:~hR,.e~':::~~•J:::= 
tric Railway and Mine Haulage Producta. 
In Canada: Ly,nan Tube & Supply.Cc-., 
Lida, Montreal and Toronto. 

1927 

• 

NUTTALL 
Timken Equipped 
TROLLEY BASE 

Form U.S. 20A 

A simpler, longer-lived, easier to maintain 
trolley base, as far in advance of old· designs 
as the modern car is ·ahead of care built 
twenty years ago. Timken has made a 
special double-race tapered roller bearing 
for this service, and the base actually hangs 
on the bearings, not on the center pin; 
"cocking" strains are evenly distributed; all 

• wearing parts hardened; and lubrication 
taken care of through a one•in,six-months 
oiling system. 
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Features 

1. S tr ea m •lines. 
giving neat and 
attractive appear
ance to exterior. 

2. Floor ramped from 
bolster to door 
opening, g l v l n g 
low step heights. 

3. Tha interior pre• 
sente an attractive 
appearance to the 
public, featuring 
r u b b e r flooring, 
leather seats. white 
porcelain enamel 
etanchlon• w I t h 
alnmlnum fittings. 

-!. Belt rail made of 
pressed steel, rein• 
forced with 21/.,x 
¼ In. angle, giving 
c-reater etrength to 
top girder side. 

ELECT R IC RAILWAY JOU R NAL 

At the convention 

The "Thomas Built" Car 
attracted much favorable attention-

The modern car idea is progressing in the Southern Cities. The 
latest city to adopt the most modern car is Sheffield, Ala. The 
Alabama Power Company recognizes the modern car as a means of 
increasing patronage and safety at a lower cost per passenger, and as 
the basis for building net revenues. 

The new "Thomas Built" lightweight, one-man, single end Safety 
Cars recently placed in service by the Alabama Power Company in 
Sheffield are the last word in safety car design, quality workmanship, 
appearance, comfort and low maintenance. 

The modern car movement is proving that the continuance in service 
of obsolete cars is an economic waste. The modern car will pay its 
own way-let us demonstrate with figures! 

PERLEY A. THOMAS CAR WORKS 
High Point, N. C. 

Ma,,rcl,, lQ, 1927 

Features 

5 . Bolsters reinforced 
with cast lrOn 
filler. Thi■ ellm• 
inates &ll bolster 
and aide sill break· 
age. 

6. Angle iron bolster 
strute reinforcing 
the side girder 
which carries the 
full weight ot car 
body. 

7. Side knee• made 
of two angle• 
rl veted to top and 
bottom of sheet 
ateel plate. 'I'hh 
ln turn ls riveted 
to angle comer 
p o s t reinforcing 
and angle boleter 
relnforclng, ellm• 
lnatlng all aaning 
In platform• and 
of s u f fl cl e n t 
strength to with· 
•tand the moat 
severe collialon. 



In railroad shops 
the world over 

Q
UALITY equipment insures quality in 

rolling stock and motive power,· conse
quently, quality service. 

The De Kalb Avenue Shops of the 
B.lVI.T. are practically show rooms for high grade 
equipment. 

Every unit is backed by records of proven perform
ance, all are outstanding in their respective fields. 

In the forge shops there are eight "Buffalo" Down 
Draft Forges- both single and double types. 

They are giving the same satisfaction in service in 
these shops as you find them doing the world over. 

Buffalo Forges are made 
in both stationary and 
portable types for every 
industrial need. 

Our new catalog illus
trates a n d describes 
them, as ,veil as ''Buffalo" 
Punches, Shears, Bar 
Cutters, Bending Rolls, 
Blowers and Exhausters 
of all types. 

Buffalo Forge Company 
149 Mortimer St., Buffalo, N. Y. 

In Canada: Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 

Down Draft Forges 
[ 103 J 



A part of n Fort~· Brnrlley 
Washfuuntain installation In 
use at the DeKalb Avenue 
Shop, B.-llt. T. Ry., Coney 
Island. ~. Y. 

When the w-histle blow-s 
in the De Kalb avenue shop 

Bradley Washfountains furnish the most approved and modern method of attain
ing sanitation, convenience and economy. 

After using four Bradley \Vashfountains since August, 1925, at the Coney Island 
shops of the B.-M. T., 36 more ,vere ordered. At the Brooklyn shops, an initial 
installation of 10 founta ins was followed by the addition of two more. 

Other users of Bradley Ir ash/01111taius: 

Pennsylvania R.R. 
Norfolk & \Vestern R.R. 
Florida East Coast Railwa,· 
Reading Railroad · 
\Vaba,h Railway , 
Richmond, Fredericksburg & Potomac R.R. 
Alabama Great Southern R.R. · 
Atlantic Coast Line R.R. 
Baldwin Locomotive \Vork, 
Baltimore & Ohio R.R. 
Hoston Elevated 
Carolina, Clinchfield & Ohio R.R. 
C.R. &Q. Ry. 
Chicago Union Station 
Chicago & Northwestern R~·-

Grand Trunk Railway 
Georgia Railway & Power C'o. 
Long Island Railroad 
Miami Reach Rv. 
Mobile & Ohio Railroad 
Monongahela R.R. 
Nashville, Chattanooga & St. Louis R.R. 
New York Central 
Philadelphia Rapid Transit 
St. Louis & San Francisco Railroad 
Southern Pacific Railroad 
\Vestern Pacific Railroad 
\Vestinghouse Air Brake Co. 
\Vestinghouse Electric & Mfg. Co. 
General Electric Co. 

BRADLEY WASHFOUNTAIN CO. 
2211 Michigan St., 

MILWAUKEE, WISCONSIN 

[ 
OVER 300,000 PERSONS WASH EVERY DAY IN 5,500 ] 
BRADLEY WASHFOUNTAINS IN 1000 INSTALLATIONS 

[ IO+ ] 



DESPATCH ELECTRIC OVENS 
and complete Automatic Control 
Equipment, accurately -fitted to the 
needs of the B.M.T. by the largest 
exclusive Manufacturer of ovens in 
the United States • • • 

B. M. T. also in
stalled a Peerless 
Armature Band ing 
and Slotting Ma
chine and Peerless 
Pinion Pullers. 

Our engineering experience in the design and construction of oven 
equipment goes back more than 24 years. 

During this time we have naturally gained a very hroad knowledge of 
every particular oven requirement for all industries-especially in the 
baking of coils and armatures and also the baking of japans and enamels. 

Furthermore our plant facilities organized on the most modem produc
tion basis, enable us to quote very attractive prices for units which we 
can guarantee in every particular. 

Engineering Service on the subject of your oven requirements will incur 
no obligations. A special Engineering Inquiry Sheet is furnished, with 
our very complete catalogue, which entitles you to obtain any informa
tion, which you might desire, pertaining to ovens. This catalogue, which 
gives valuable information concerning baking prohlems and also many 
illustrations of actual installations, will be gladly mailed t o you upon 
request. 

Wherever Despatch Eleciric Ovens arr- installed, coils and armalurcs arc 
actually baked and bring about amazing reductions in the cost of the mainte
nance of electrical equipment. 

DESPATCH OVEN COMPANY 
K\ST. :RS lllSTKIRl'TOitS 

ELECTRIC SERVICE SUPPLIES Co. 
PHILADELPHIA 

17th and Cambria Sts. 
PITTSBURGH 

11 23 Bc••em er Building 

CHICAGO NEW YORK 
50 Church St. Illinois Merchants' Bank Bldg. 

HOSTON SCRANTON 
88 Broad St, 316 N. Wn,hintrton Ave . 

L,yni:,n T uhe & Su pply Co .. Ltd .. )lontrenl. Toronto. Vancoun~,· 
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DETROIT 
GPnt~ral l\I o ton_1 Bld1t . 



..1/Jol'e-
Grand Rapid• Drill Grinder. 
Self•c-ontained motor drive . 

• tr the rioht-
Grand Rapids No. 1 Uni• 
versa! Cutter and tool grinder 
with intPrnaJ grinding at· 
tachment. SPlf • contained 
motor driYP. 

In a 
Modern 
Shop/ 

• 

Modern 
Tool-Room 

Practice 

Indicative of modern tool-room grinding practice the above illustrations show the 
methods used by the B.M.T. in its modern De Kalb Avenue shops! Of course the 
machines shown are 

"GRAND RAPIDS GRINDERS " 
Most modern tool - rooms are so 
equipped. They are noted for the 
quality and quantity of work turned 
out, convenience of operation, invest
ment and upkeep costs, universal fea-

tures and small floor space occupied. 
\Ve will be pleased to send catalogue 
giving complete description and speci
fications of Grand Rapids Grinders, or 
gladly quote on your requirements. 

GALLMEYER & LIVINGSTON COMPANY 
300 St. Avenue S.W., Grand Rapids, ~'lichigan 

[ 106 ] 
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'The 11ell' DUFF ( g enuine Barrett) General P11rpose Jac-k No. 
540, as show11 above, is of 15-1011 c-apac-ity, single ac-ti11g. auto
matic- lowering type. It is eq11ipped with swivel top and hi11ged 
base a11d ran be applied in four ways: ( 1) straight lifting load 
011 head; (2) with ,bai11; (3) ll'ith daw; (4) •u:ith foot-lift. Double 
soc-ket lever makes it c-onvenient to operate in c-ramped quarters. 

THINK of DUFF Jacks in terms of lifting service. 
When you buy a DUFF Jack you are actually 

buying the ability to lift with safety, definitely known 
capacities •.. buying a service not for today alone, 
but for n'ext year and for years to come. 

Over forty years of engineering experience in meet
ing the most difficult conditions- modern plant 

facilities assuring accuracy in workmanship and per
fect control of materials- make DUFF Jacks more 
efficient and easier to operate. 

The first cost of perfect lifting service is reasonable 
with DUFF Jacks - and the absence of exrensive 
upkeep charges year after year, combines with this 
low initial cost to make them more economical than 
any other jacks on the market. 

D UFF Jae-ks are GOLD MEDAL JA CKS-a:mrded the GtJld 
M edal-the highest au•ard-at the Sesq1li-Ceute,111ial Expositiol!, 
Philadelphia, 1926; also at St. Lo11is 1904, Portl,wd, Ore. 190;, 
a11d Bumos Aires, 1910--i11 c-ompetitio11 u-ith the u·orld. 

Writt for dt tailtd littralurt on jacks in which you art ,sp,cia/ly inltrtsud. 

NEW YORK 

THE DUFF MANUFACTURING COMPANY, Pittsburgh, Pa. 
Established I 883 

ST. LOUIS 

Cable Address " Leverjack" 
SAN FRANCISCO ATLANTA HOUSTON 
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®1ME CHANGES in the circuit of the 
globe. Conditions change, and customs, 
too. But any time and every time, any
where and everywhere, all over the world, 
wherever you find modern advance in the 
ways of doing things, you'll find Con-
solidated Heating and Safety Equip- . 
ment performing dependably, 
economically and satisfactorily 
-all the time. 

Keep Up To Time With CONSOLIDATED 

ELECTRIC 
HEATERS 

PNEUMATIC 
DOOR OPERATORS 

THERMOSTATIC 
CONTROL 

BUZZERS 
AND BELLS 

CONSOLIDATED CAR-HEATING Co. 
NEW YORK ALBANY, N. Y. CHICAGO 

I I 
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Automatic ,·lslblt, 
audible and In• 
stantan,ons r•irl•· 
t,.tnr fare box. 
Adapted to nltkels, 
dimes. tokens or 
any combination. 

:~~~e tn·0 ~r~i'' o~~ 
tratl.'8 It. 

PBR&lmeter rtarl•· 
terlnr oumbec or 
peo11le handltd, 
r;ivlnr automatl• 
and a e e u r a t e 
Count. 

ELECTRIC RAILWAY JOURNAL 113 

Do your Records 
include all riders? 

Electric railway operating statistics include only 
the passengers whose fares reach the Company 
treasurer. Does this include all the riders on 
your system? Does your present fare collection 
method insure that all fares are reaching your 
treasurer? 

PEREY Automatic 
Turnstiles and Passimeters 

take uncertainty out of fare collection and guess out of 
the number of passengers handled. Perey equipment, 
by eliminating the erring human factor, assures auto
matic protection of passenger revenue. 

And think of the economy derived from the use of 
Perey equipment. No attendants are necessary! They , 
are operated by the mere act of the passenger dropping 
the fare into the slot. Perey equipment is adaptable to 
nickels, dimes or tokens, or any combination. There is 
a Perey Turnstil e and Passimeter for every purpose. 

Write /01· detailed information. 

Perey Manufacturing Co., Inc. 
101 Park Avenue, New York City 

Batt,ry or ,t,ctrlc coin torn•tll~•. rollretlnr: and r~r:l•ttrlnr •ach lndh·ldnal fart and PRA•lnr: 
Individual tn t,aln platform. UsPr•-B•M•T, Phil. It. Tr., rob. s~n·. lty., lln•lon Eltvattd. 
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-But this does not always prove 
that the Road is saving ally money 

The ledger is not the place to look for savings. 

The right place is to go back to the shops and see what effects 

lubrication has had on: 

Rene'wal of bearings 

Replacement of gears and pinions 

Repairing of compressors 
' 

Replacement and repair of miscellaneous 
mechanism. 

Th ese are the things that count, and that is the way to judge

by RES UL TS of lubrication. 

HE TEXAS COM 
EPT· R:J· 17 BA'ITERY PIACE .. NEW 

H 
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That's logic-and good business. 

Good business for the road and good business for TEXACO 
Lubricants. 

For we want to be judged by what we do 011 the cars. 

What TEXACO Lubricants are doing on the cars for hundreds of 
millions of car miles is putting them and keeping them on more. and 
more miles all over the country. 

* * * * 
If your road is using TEXACO Lubricants you can readily under

stand the growth of our business. 

If you haven't taken up with TEXACO yet, yotr will appreciate this 
short statement of what TEXACO stands for: 

} • Suitable lubricants sold at a price that is fair 
to the customer and to us. 

2- Texaco Lubricants are manufactured exclusively 
at The Texas Company's Refineries and, hence, 
they can be backed up by a positive assurance 
of uniformity and efficiency. 

115 

3- Prompt delivery of every kind of lubricant used 
by the Electric Street Railways whether for 
rolling stock, shop or power plants. 

We want to be judged 
by what we do 

4. Prompt delivery of burning oils, or gasoline, if 
you need them. 

on the cars! 

5- Unstinted engineering service through experienced and capable 
lubricating engineers . . 

6- A degree of friendly cooperation you never realized until you took 
up with TEXACO. 

We are ready to have you take it up with us 

It will put you under no obligation to have a well equipped TEXACO Engineer ' 
call and explain why TEXACO doesn't often lose a customer- and, if you wish it, 
this man will be glad to inspect your property and tell you just what can be ac
complished in lower maintenance cost through improved lubrication. 

THE TEXAS COMPANY 
DEPT· R-J• 17 BATIERY PIACJ •NEWYORK.CITY 

HOUSTON ~ CHICAGO ~ NH\V YORK 
OFFICES IN PRINCIPAL CITIES 
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From mine to 'finished product~ 
we contr~l every step of manufacture· 

·. Thus we insure the high quality and un
varying dependability of Micanite. 

The raw India mica we use is secured from 
mines which we own _ an~ opera~e through 
associate companies. We operate our own . 
amher mica splitting plant in Victoriaville, 
Canada. In our plants at Schenectady, N. Y. 
and London, England, Micanite is turned 
out in its final form." 

For 33 years Micanite has been made to one 
standard-the highest. The name MICANITE 
means ass~red quality. · 

MICA INSULATOR COMPANY 
/Vorld's Largest Manufacturtrs of Mica Insulation 

Sole Manufacturers of Micanite, Super-Mlcanite and Empire Electrical Insulations 

New York: 68 Church Street Chicago: 542 So. Dearborn St. 
Cleveland Pittsburgh Cincinnati Seattle 

San Francisco Los Angeles Victoriaville, Canada 

?L INSULATOR:-,/'\ 

/'77 '1tr '1 h. V\"' 
REG. U.S. PAT.O,F. 

INSULATION 

. 

4'\..L. ______ M_IC,;_A __ ,_N_S...;U;_L_A_T_--_,_o_N....;...· -------....;;;;..0_1_L_E_D_C_L_O_T_H_._1N_s_u_L_A_T_1o_N _______ ,r 



March 19, 1927 E L ECT R IC R AI L WAY JOURNAL 

Practical Revenue Protection 
ls Maintained By 

Electric Fare Registration 

11n1111 11 11 11111111111111 111111 11111111111111 I IIII I I I II II I I II II I I I,: 

International electrically-operated 
fare registers are as far superior to 
all other fare recording devices as 
modern electric street railways cars 
are superior to the horse cars of 
yesterday. The speed, reliability, 
and simplicity of electric operation 
is unquestioned. Accuracy of regis
tration for both fares and transfers 
is assured with the model shown at 
the right. 

INTERNATIONAL Electric Fare Regis
ters require less time and attention and 

effort to operate from the trainman
matedally increasing his efficiency. 

These registers operate by means of a foot 
switch on the platform. Pressure on switch 

· pedal registers fare instantaneously. The 
record thus made cannot be tampered with. 

The electric back of the double register, 
at right, shows windings to operate on 350 
- 650 volts, D.C. The operating circuit is 
not broken in the register back. 

There is a full line of double and single 
International Fare Registers for mechan
ical, hand or foot operation in addition to 
the electrical devices. 

Write today for lntanational Register 
Catalog No. 5 containing full details 
and descriptions. 

.• 
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T he International Register Company 
15 South Throop St., Chicago 
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etter Lubrication 
for Twin City Buses 

Anr operator of a fleet of buses, trucks or taxi
·cabs can lower the cost of motor maintenance 
by improving lubrication. 
The Twin City Rapid Transit . Company has 
done this and at the same time actually reduced 
lubricating costs by installing the De Laval 
Crankcase Oil Reclaiming Outfit. 
This De Laval Outfit renews old oil, restores 
its viscosity-its power to lubricate and resist 
heat; enables you to change oil more frequently. 

Most users -find that over 80% of all crankcase 
oil used can be saved and used again, at full 
efficiency. This percentage of recovery amounts 
to about 99% of the reclaimable oil, the re
mainder consisting of dilution, carbon and other 
impurities. 

Any garageman can operate the De Laval. Write 
today for complete details, being sure to ask for 
Bulletin 108-R. 

THE DE LAVAL SEPARATOR COMPANY 
165 Rroadway, New York 600 Jackson Rlvd., Chicago 

DE I.AVAi, l'ACU,'JC CO~Jl•A:-Y 
61 Jll'Sle Street, Snn Francisco 
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TRANSFERS, cash fare receipts, fare tickets, 
hat checks, passes and all types of tickets 

in books-.our service to transportation organ
izations in the printing of these essentials to 
the safety of collections is nation-wide. 
For more than fifty years we have rendered 
this service-its success and prestige founded 
on accuracy of numbering, quality of printing 
and promptness in delivery. 

Consult us about the design and production of 
your tickets and forms - standard and special 
types. We shall be glad to send you full partic
ulars on our service and samples of our work. 

e 
TICKET COMPANY 

112North Twelfth Street 
PHI LAD ELP H IA 

BALTIMORE CLEVELAND LOS ANGELES NEWYORK 

' 
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LOOK ·our _/ 
BELOW/ 

• 
Trouble hits the cars with inferior brushes. 

But in STACKPOLE- THERE'S a name that 
stands fo;r the best carbon brushes that modern 
science and skill can produce. 

The reputation and integrity behind STACK
POLE means something to every careful brush 
buyer not only in high quality alone, but in the 
zeal of the STACKPOLE organization to main
tain this wide reputation. 

In the electric railway industry, STACKPOLE 
Engineers have studied and analyzed the brush 
requirements of every type of motor with the re
sult that every Stackpole Brush used is made for 
the job. 

That's why STACKPOLE'S give better commu
tation, last longer and remain uniform right down 
to the holder. 

STACKPOLE CARBON COMPANY 
ST. MARYS PENNA. 

Stnc}(po}e 
cilrbon ~,.._.,. 
hrushes · 
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/Jr'~' -.. ~ 4-i ''The success of ·our 
100% one tnan operation 

I \ on buses and street cars 
. . · would be impossible 

• 

i11-J-., .) without 
~;, r il JOHNSON 

1/ . • ,l'1/ '<>/tl 
The Speaker 

is the operating executive of one 
of the largest electric railway 
companies in the country. All 
street cars and buses in the 
system are operated one-man, 
with no loss in schedule speeds 
and improved satisfaction on the 
part of the passengers. 

ELECTRIC FARE BOXES'' 
'' Every Ring of the Bell 

Spells Savi~gs'' 
S chedule speed of street cars and bus~s in service is increased. 

Accounting of fares at the instant of collection on the 
platform. 

V aluable traffic data of passengers carried, and earnings with 
relation to cost of operation. 

I nstant registration of individual fares by the coin itself. 

Nightly or daily earning record of individual street car 
and bus. 

G ross earnings from operation increased. 

S afety-first principl; made possible. 

SPELLS "SA VIN GS" that can be had with 
the· use of the Johnson Full-automatic elec
tric fare box on your street car and bus op
eration. It is the only device which full-auto
matically instantly registers each and every• 
individual fare audibly and visibly. This de
vice represents the very last word in fare 
collection. 

Write /or particulars. 

Electro•m•~et type ol fare 
box-NOT motor driven; no 
drain on battery. 

JOHNSON FARE Box Co. 
CHICAGO, ILL. 
4619 Ravenswood Ave. 

NEW YORK, N. Y. 
2 W. 61st St. 
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COLUMBIA-National 
Columbia Service is now in its 35th year. Facilities were never. more 
complete. Well rounded stocks of standard specialties assure prompt 
deliveries. 
And, with experience in serving electric railways dating back to the 

We are equipped to produce a wide variety of both light and heavy 
fo,,rina:, The Equalizer Bar and Brake RiHing illustrated are an 

example of the latter 
type. Produced to blue 
print and specifications. 

Columbia Armature andll.Field 
Coils made from the beat ifade 
of double cotton covered mal!net 
wire, moulded or pressed to ac
curate slot dimensions. 

Columbia Armature, Axle and Journal Bearings. Made 
of specially developed bearini bronze, known as 
Columbia No. 1 which has been adopted by a large 
number of roads aa standard because of its Joni wearinlli 
qualit ies. 

Columbia Line Ean. M ade of specially developed 
compoaition metal withstands shocks of wheel and 
pole; all kinds of weather decomposition caused by 
electric arc and , the clinching of the lineman's 
tools. 

earliest days of the industry, the Colum
bia Shops can become a valuable adjunct 
to your own organization in planning for. 
modern low cost maintenance. 

Columbia Brake Handle automatically 
holds chain taut at point to which motor
man has pulled it. No pawl to kick loose 
for releasinlli, Brass or malleable iron. 

Can upon 
us freely 

Columbia Gear Cases. Absolutely oil water and dust 
tiibt. Top and bottom flanied over sides and ends with 
brackets. bent over sides to remove alt strain from rivets. 

Columbia .Standard F!nlliera and SegmC!}t Bumini Tips. · Control Fingen-of the re 
_movable tip type and •~terchangeable with the non-removable tip type. Construc:tlon 
insures good contact with shunt finger sprlnl!. Burning Sellilllent Tips made ior all 
types and service to permit quick rcptac:emcnt wherever contact is broken!'.or wom .. 
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Headquarters f~r Maintenllnce 
Columbia Machine Works 

and M. I. Company 
265 Chestnut Street, Corner of Atlantic Ave., 

Brooklyn, New York 

Armature Bandin& and Heading Machine. Self contained 
and instantly adjusted tension and feeding attachment. N o 
stranding of wire by operator. Worm drive enclosed in air• 
tl11ht dust proof ca,c. All bcarin119 bronze. 

Columbia Coil Winding Ma• 
chine. Stopped or started in
stantly. Occupies only four feet floor space. Worm drives enclosed in 
oil and dust proor cases. Extension spindle for small coils, apooJa or 
mBKOCtl. 

Columbia Trolley Wheels, Poles 
and Harps combine the cs,cn
tials of ample conductivity, with 
proper hardncH for minimum 

wear on wire and maximum wheel 
milca11c. Poles end Harps arc light, yet 
1tron11 and dependable. 

Columbia Babbittin11 Mould,. The only device which will babbitt axle 
bearina: halves in center and made same 11trictly interc-hangcablc. 

Pinion Puller. Quickly removes pinions. wiping rina:s or armatures. 
Adjustable swinging head. Small hand wheel for ordinary adju•tmcnt. 
Large wheel for quick applications. Grippen and Yokes of best 
crucible steel. 

Columbia Electric Car Hoist will raise a SO-ton car six feet in lcH than five minutes. 
Quick and efficient, 1Bvin11 worker•• time and affordin11 safety to pitmcn and equipment. 

123 
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It may.. seem a long step from the lubrication of the machinery in your plant 
to the price the consumer pays for your product. Nevertheless, lubrication 
has a very distinct influence on price. 

Machinery which is not properly lubricated is sure to wear out prema
turely. Repairs and replacements are required and the cost of these repairs 
and replacements must be added to the price of your product and passed 
along to the consumer. 

Moreover, an incorrectly lubricated machine uses more power in opera
tion than does a machine which is correctly lubricated. This means a larger 
fuel bill - another item which must be paid by the consumer. 

In these days of sharp competition, the bulk of the business goes to the 
factory or plant which cuts its cost of production to the last possible cent, 
and gives the consumer the most for his money. • 

Standard Oils and Greases 
can help you to cut your production costs. They reduce friction to the min• 
imum, lower repair and depreciation costs and do away with the premature 
wearing out of machinery. 

Standard Oils and Greases are made in grades to suit the lubrication re• 
quirements of all machinery now in use in the industrial world. Our agent 
will be glad to examine the machinery in your plant and recommend the 
correct grades. 

STANDARD OIL COMPANY 
(INDIANA) 

910 South Michigan Avenue Chicago, Illinois 
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Two courses are open in buying 

Trolley Cord 
You can buy~ 
"just trolley cord" 

In which case you will pay a 
low first price for a product 
of poubtful quality. 

It may give you fairly good 
service, or it may break at a 
critical moment. It may jam 
the catchers on wet days, and 
then dry out stiff as a board. ,
It may irt fact cause trouble · 
and expense in countless small 
ways. In any case it will give 
sho1·t 'Wear. 

4-

Or you can buy
SAMSON SPOT CORD 
. The colored spots tell you at a glance just 
what you're buying-a cord made from 
extra quality yarn smoothly braided, uni
form in thickness, and properly water
proofed by a special process. 

Samson Spot Cord is always the same. It 
will always give long <Wear. 

It does not swell or shrink,-runs easily 
in catchers and retrievers, rain or shine. 

And when you consider· that this good cord 
costs so very little more, is it worth taking 
a chance? 

SAMSON SPOT TROLLEY CORD 

SAMSON BELL AND REGISTER CORD 

- ·~--.ir;.-=---~~--...-.... 
~:;;~~~....:.-,.,,.;:;;::,,:~....-=_; -~~~~:a.:.~<q~~~~~..c:::,,i~~ 

You can buy Samson Bell and Register Cord with absolu1e assurance that it is of the same high 
quality and manufactured with the same care as Samson Spot Trolley Cord. Its neat appearance 
and finish match the finest of car interiors. It resists abrasion. Can be supplied in any reason
able length, in white, mahogany or drab-other colors to order. 

Samson Signal Cord with galvanized wire center is made in mahogany color, sizes No. 6 and No. 8. 
Samples on Request 

SAMSON CORDAGE WORKS 
, 88 BROAD STI\E.ET BOSTON' MASS. 

TPIA0E MAF\K 
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Years Ahead! 
On the American Brake Shoe test
ing machine-the only machine of 
its kind operated by a manufac
turer of brake shoes- brake shoe 
materials can be as fully tested in 
a day as in many months of actual 
service. The element of time has 
thereby been greatly reduced in 
brake shoe development and it 
may truthfully be said that 
American Brake Shoes are "years 
ahead." 

"Best by Test" 

THE AMERICAN BRAKE SHOE 
AND FOUNDRY COMPANY 

30 CHURCH ST., NEW YORK 
?532 SO.MICH.AVE., CHICAGO 

I 
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MOST conclusive is the case for 
modern rolling stock- the railway 

industry knows that it pays. 

But if your track is bad, the modern 
rolling stock isn't going to have the life 
it should. It will be pounded to pieces 
- rolling stock maintenance will go up 
and up and up. 

Dayton Mechanical Ties give you shock 
absorber track- permanently smooth
which is remarkably easy on rolling stock. 

When your cars operate on Dayton 
Track-car repairs stay indefinitely at the 
low figures established by new track. 

In addition, track repairs are completely 
· wiped out for years. Since the inception 

of Dayton Tie Track, 15 years ago, no 
Dayton Tie has ever failed or cost a 
penny of maintenance. They have stood 
up under the heaviest traffic the railway 
business has to offer. 

Write for literature and prices . 
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FORD CHAIN HOISTS 

Trlbloc Chain Holst Tr/bloc Chain Holat 
Capacltiea: Capacltlea: 
¾ to 2 ton• 5 to 10 tona 

Ford Scr~w H olat 
Capacitlu: 

½ to 10 tona 

Ford Dl6uentlal 
Hout 

Capacitlu: 
¾ to 3 tona 

Load handling facilities 
can tnean tnuch - or little 

PROPER load handling facilities in the 
car shop or bus garage- properly placed 
for greatest convenience- can make the 
labor of a few men highly profitable just 
as the wrong type or size of hoist or an 
improper arrangement of hoisting equip
ment can hinder work in your shop. 
Load handling facilities in a car shop can 
mean much- or little. 

With greater demands from the riding 
public for better service, look to shop 
facilities to keep rolling stock on the 
road- look to Tribloc load handling 
facilities to keep things moving in the 
shop. 

Operate Triblocs under identical con
ditions with similar equipment - Tri
blocs will show a lower ultimate cost 
because Triblocs are built to the Job and 
not to a price. This is important
comparative tests have proved it in the 
shops of great public utilities. 

In the constant betterment o( Tribloc 
Chain Hoists, an important develop
ment is the Tribloc load chain, made 
from Special Analysis High Carbon Steel, 
specially heat treated and electr~cally 
welded, adopted only after extensive 
research and tests . . 
Ford Chain Hoists- a complete line
offer complete chain hoist service. 
Standard and special hoists for station
ary or mono-rail operation. Ford Roller 
Bearing Trolleys are efficient companions 
for Ford Triblocs. 

Look for the patented Hand Chain Guide 
on Ford Triblocs- it is painted GREEN 
for quick identification- it protects the 
hoist in service. -Let us tell you more 
about the special features of Ford 
Triblocs and other Ford Hoists, includ
ing "THE MOTORBLOC," an electri
cally operated chain hoist. 

Send Jor Catalog 7-B 

FORD CHAIN BLOCK COMPANY 
2nd and Diamond Sts., Philadelphia, Pa. 
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·arket Street 

N o. 392-A 
with divided 

bad~ 

No. 392-A 

-for utmost comfort in 
every type of service-

No. 208 
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1Railway's new maintenance program 
Lncludes several types of H-K seats 

When the lVIarket Street Railway of San Francisco, California, 
started their 1927 improyement progran1 they ordered 1,278 
Hale-Kilburn Spring Cushion Seats. The success of this seat 
program was the result of close cooperation between the operat
ing company and the experts in seat design of the Hale-Kilburn 
organization. 
Included in this order are 730 covered wit~ genuine green 
leather to be installed in the inclosed sections of 73 cars. The 
remaining 548 seats are cane-covered for use in open car sections. 
This is merely typical of the various rehabilitation programs 
now in effect on other electric railways in which H-K Seats play 
a prominent part. . 
Whether you want to remodel your old cars or •build new cars 
it will pay you to fully investigate the complete line of H-K 
Seats-, long noted for their comfort, appearance and long wear
ing qualities. 

Typical H-K Seats 
~ . 

No. 392-A with divided back-luxurious plush covered revolvi ng chair 
with special patented features for finest type of interurban cars. 

No. 392-A-Built for the Market Street Railway these leather cov
ered, reversible seats have deep, soft cushiogs which are both com

• · fortable and durable. 
Cane type is No. 400. 

No. 900-D- double chair for bus or car with air spring cushion pads, 
attached to prevent promiscuous removal. Can also be made with extra 
arm and rotating feature for double end cars. 

·No. 208--de luxe divided seat with air spring cushion pads upholstered 
in leather or fabric. 

Complete infomrntion about our many typ~s of seats for cars and buses sent on request. 

HALE-KILBURN COMPANY 
General Offices and Works: 1800 Lehigh ~venue, PHILADELPHIA 

SALES OFFICES: 
Hale-Kilburn Co., 30 Church St .. New York. 
Hale-Kilburn Co., McCormick Bldg .. Chicago. 
E. A. Thornwell, Candler Bldg., Atlanta. 
Frank F. Bodler. 003 Monadnock Bldg., San Francisco 
Chris Erclce. 320 S. San Pedro St., Loe Angeles. 

T. C. Coleman & Son. Starks Bldg .. Louisville. 
W. L. Jefferies. Jr., Mutual Blllg .. Richmond. 
W. D. Jenkins. Praetorian Bldg,. Dallas. Texas. 
H. J\L Euler, 46 Front St., Portland. Oregon. 
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Hold to new-car economy 

What is Boyerizing? 
Boyerizing puts more than the strength 
of steel into car parts and brake rigging. 
It builds up a glossy, glass-hard armor 
coating that defies wear and laughs at 
friction. In actual practice this means 
that you replace Boyerized parts once 

where you would replace ordinary steel 
parts at least three times. 

The McArthur Turnbuckle 
It's BOYERIZED 

Requires only a small hand wrench to make an 

adjustment that "stays put." One full tooth exposed 

at the end of each section acts as a cutter in remoY

ing ice or caked mud. 
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• • • in maintenance 
Parts that outwear the aver
age three to four times can 
help keep per-car-mile 
figures down where they 
belong. 

' • 

Startling low maintenance records have been made 
with new car operation. But the Industry's leaders 
warn that these must inevitably rise as time goes 
on. How much they will rise depends largely on 
how modern and efficient we make maintenance 
now. 

BOYERIZE! 
By making replacements as they become necessary 
on modern cars, with modern BOYERIZED 
Parts, you take a decisive step in the direction of 
permanently low maintenance. Time and again, 
on roads of every class BOYERIZED Parts have 
proved that they will outwear ordinary steel parts 
three to four times. Yet their cost is not even twice 
as much. 

BOYERIZE!! 
Economies such as BOYERIZED Parts effect 
concern not only actual costs of maintenance, but 
"shopping" time and passenger safety as well. 
Brake rigging especially needs every ounce of the 
extra strength that BOYERIZING gives. 

Why not order a few BOYERIZED Parts for 
trial,- pins or brake levers for instance. You'll 
soon agree we're right in our claims. 

Brake Pins 
Brake Hangers 
Brake Levers 
Bushings 
Center Bearings 
Side Bearings 
Chafing Plates 
Manganese Brake Heads 
Manganese Truck Parts 
McArthur Turnbuckles 

BEMIS CAR TRUCK COMPANY 
Electric Railway Supplies 

Springfield, Mass. 
REPRESE:STATIVES: 

Economy Electric Device• Co., Old Colony Bldg., Chicago, Ill. W. F. McKenny, 64 FIM!t Street, Portland, Oregon. 
F. F. Bodler, 903 Monadnock Bldg., San Francleco, Cal. J. H. Denton. 1328 Broadway, New York City, N . Y. 

A. W. Arlln, 772 Pacific Electric Bldg., Loe Angeles, Cal. ' 
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Up-to-date roads figure the 
PROFIT of maintenance 

with 

DIFFERENTIALS 
Undoubtedly the greatest labor-saving equipment that 
has ever been developed for Electric Railways. More 
than sixty Electric Railways now operating a total of 
over three hundred Differential cars. In practically 
every case, this equipment has been made to pay for itself 
within the first year. Differential cars save labor on 
track construction and reconstruction, track mainte
nance, ash disposal, disposal of waste and excavated 
materials, snow removal, sand and coal hauling, and 
even save money when used as a locomotive or snow 
plow. It places material on the job at less than 2 cents 
per ton-mile gross. Full description in Bulletin D-18. 

Showing how the Differential .Dump Car distrllmtea ita load in 
desired quantities and clear of a.ny ordinary width trench. 

The body la under complete control In a.II poaitlons. 

DIFFERENTIAL 3-WAY MOTOR TRUCK BODY 
The truck body that dumps to both sides and to the rear. A single lever gov
erns the direction of dumping and a screw hoist taking power from the trans
mission furnishes the dumping force. Has many uses the rear dump cannot fill. 
It forms a valuable supplement to your Differential cars. 

CLARK CONCRETE BREAKER 
Breaks concrete at less than 2 cents per track-foot. Speedy and safe, protects 
manhole covers, conduits, underground mains, etc. 

DIFFERENTIAL CAR WHEEL TRUCK AND TRACTOR 
A dual traction system for electric or steam shovels, concrete mixers, etc .. 
enabling machine to travel on rails 9r ground. Several large railways have.. 
shown an increased capacity of 75%, at the same time cutting the labor force 
in half, when their electric shovels were mounted on this device. 

T he DIFFERENTIAL Electric 
Locomotive Crane Car 

Capacity 5 tons at radii 3 ft. to 26 ft., 2¼ tons at radii 
up to 44 ft. Speedy-safe; one-man operation. Han
dles rail, special track work, poles, ties, bridge timbers, 
and clamshell bucket work. 

Designed and constructed especially for electric rail
ways. Conforms to all electric railway clearances and 
meets all requirements. 

~ 

Photograph ehowa use of the Differential Locomotive 
Cra.ne Car. with extended boom, lifting and placing rails. 
Each crane movement ie controlled through lte own 
Individual power unit. Car control from crane-man'a cab 
when working. 

THE DIFFERENTIAL STEEL CAR CO. 
FINDLAY, OHIO 
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Why ~wrought Steel' 
111akes superior Wheels 
A 10,000 ton hydraulic forging press- (twenty million pounds!)
is one of the reasons why Wrought Steel gives ·you unusual service. 
To obtain Wrought Steel, the metal is first rolled into blooms which 
are cut to the desired length. These discs, after reheating, are forged 
into wheels under enormous pressure. The wheels then pass to a 
rolling mill where all surfaces are rolled. After cooling, the wheels 
are machined to exact dimensions. This process completed, there is 
no possibility of irregularity in the steel structure that could cause 
fracture. Wrought Steel assures to the user the longest life and the 
greatest possible safety. It is for this reason they are specified under 
Pullman and passenger cars in the steam railroad field. 

Send Jor new booklet-
" Wrought Steel Wheels and Axles" 

CARNEGIE STEEL COMPANY 
General Offices .. Carnegie Building .. 434 Fifth Avenue 

PITTSBURGH I PENNSYLVANIA 

135 

18110 
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TANDARD 
AFETY 
ERVICE 

''STAN-DARD'' STEEL AXLES, WHEELS, 

SAFETY 
On passenger cars, baggage cars and work cars, on double
truck_ cars, single-truck cars and articulated units, "Standard" 
Steel parts have proved that it is quality which counts and 
they have shown that it is safe to count upon the quality of 
"Standard" Steel materials. 

lSl 
STANDARD STEEL 
WORKS COMPANY 

CHICAGO 
ST.LOUIS 
NEW YORK 

PHILADELPHIA, PA. 
BRANCH OFFICES: 

HOUSTON, TEXAS SAN FRANCISCO 
PORTLAND, ORE. ST. PAUL, MINN. 
RICHMOND, VA. PITTSBURGH, PA. 

WORKS: BURNHAM, PA. 

SERVICE 
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ARMATURE SHAFTS AND SPRINGS 

SAFETY 

This service record rests on a foundation of manufacturing 
and metallurgical experience dating back for many years and 
with all manufacturing facilities concentrated on production 
of these vital working parts. When so much goes into 
"Standard" Steel materials, it is natural to expect more Jrom . 
them. 

iSi 
STANDARD STEEL 
WORKS COMPANY 

CHICACO 
ST.LOUIS 
NEWYORK 

PHILADELPHIA, PA. 
BRANCH OFFICES: 

HOUSTON, TEXAS SAN FRANCISCO 
PORTLAND, ORE. ST. PAUL. MINN. 
RICHMOND, VA. PITTSBURCH, PA. 

WORKS: BURNHAM, PA. 

SERVICE 
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50 Plants-Daily C~pacities ·20,000 Wheels 

Tens of Thousands of 
\ 

Chilled Car Wheels 
of A.R.A. 850-lb. type have been applied to 
70-ton cars within the past 10 years. A.large pe~
centage of those first applied-are still in service. 

Lowest flange wear and minimum rail 
abrasion is record for chilled wheels. 

Have you investigated the . 
savings that can be effected 
by using Chilled Wheels 

• under your heavy equipment • 
A. R. A. Standards 

650-lb. Wheel for 30-ton Cars 750-lb. Wheel for 50-ton Cars 
700-lb. Wheel for 40-ton Cars 850-lb. Wheel for 70-ton Cars 

ASSOCIATION OF MANUFACTURERS OF 
CHILLED CAR WHEELS 

1847 McCORMICK BUILDING • CHICAGO 
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World Wide Recognition 
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From Hawaii to New Zealand 
Fi-om Canada to Argentine 

Y ou'll find "·Tool Steel" Gears 
and Pinions in daily service 

Mere laboratory tests didn't win World Wide recognition 
for "Tool Steel" Gears. 

It took years and years of steady, unfailing servic~ under all 
kinds of conditions to cause such universal adoption of 
"Tool Steel" gearing as is illustrated by the above map. 

Each dark line indicates a nation with a least one customer. 
Many nations have scores of "Tool Steel" customers, as 
-England 92, Holland 8, Spain 28, Australia 10, Italy 30, 
Africa 16, Brazil 12, Chile 9, etc. 

The Tool .Steel Gear & Pinion Company 
Cincinnati, Ohio 
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C, ,·, sts . t,he · . ci8 Ir, · facture 
Spe Design artt~anU 

sULATED AND rt:::~~.~ RAIL JOINTS 

THE RAIL JOINT COMPANY 
165 BROADWAY NEW YORK CITY 

Weld Plates 
Modern welding practice and Rail Joint 
Company patented "WELD PLATES" are 
playing highly important parts in the never 
ending drive to reduce maintenance costs. 

Study the accompanying drawing. The con-

March 19, 1927 

tact areas at top and bottom are wide. The 
Q....,~AAAAXtxi,.,.., ""',""",'"""""c,.,..r-r"""'~,,...C',.,..<"""<~< """<"""'"-"~.,..._r) grooves provide for the retaining of ample {i-,~-C'-r-r~r"""r.,...,r-r --.,) 

weld along the upper edges. The use of short 
bolts is practicable. 

I 

"WELD PLATES" are the strongest and 
most up-to-date pla.tes rolled especially for 
electric weld joints. 

Others like them; why not yo.u? 
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W. H. 510-A Motor 

Gear Cases that reduce ''Pull-Ins'' 

]. W. Gerke 
New York 

Gear troubles keep cars in shops eating up profits when they 
should be out in scheduled service. It's a long step toward 
economic operation when gears are protected with 
Chillingworth Drawn Steel Seamless Gear Cases. They 
qualify 100% as the ideal gear case. Their one-piece con
struction, with overlapping joint between the two halves, 
absolutely prevents the entry of dust or the escape of grease. 
The extra tough elastic deep drawing steel, without parts to 
loosen and without seams to open up,-these features give 
the utmost protection to gears. They combine light weight 
with great strength and toughness-the essentials that make 
for low maintenance. 

Ask any of the nation-wide users ~f Chillingworth Gear 
cases about their superior merits. 

Chillingworth Manufacturing Co. 
Jersey City, N. J. 

RepresentatiYes: 

Railway & Power Eng. Co. Tool Steel Gearing & Equip. Co. E. Lewis Sales Co. G. W. Wagner 
Canada England Des Moines, la. Detroit, Mich. 
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A bulletin is pub
lished containing 
48 pages. It illus
trates and describes 
lZ different types 
of Time Switches; 
it also describes the 
attachments tbat 
can be put into 
these switches by 
which their useful
ness is extended. 
Wiring diagrams 
are given and also 
directions for oper
ating and maintain
ing. It is an 
authoritative pub
lication on Time 
Switches. A copy 
will be sent 011 

request from our 
nearest office. If, 
after looking 
through this Bul
letin No. 37 you 
would like further 
information on 
Time Switches for 
any specific pur
pose, our engineers 
will be glad to co
operate with vou. 

ELECTRIC RAILWAY JOURNAL March 19, 1927 

W. J. Jeandron 
, Factory Terminal Building: 

Fifteenth Street, Hoboken, N. J. 
Pittsburgh Office: 634 Wabash Bldg. 

Chicago Ollie;: 1657 Monadnock Block 
San Francisco Office: 525 Market Street 

Cnnadinn Distributors: Lyman Tnbe & Snppl7 Co, Ltd., 
)lontreRI and Toronto 

Include Time Switches in 
your Maintenance Plans 

Modern conditions demand modern 
methods. Anderson's Automatic 
Time Switches modernize the con
trol of your lighting circuits and 
are far more dependable than the 
human element. 

These switches are used for series 
.street lighting circuits, electric 
signs, illuminated billboards, auto
matic substation control, display 
window lighting, two-meter serv
ice, apartment house lighting and 
for other purposes. 

On the market for over twenty years 
and built entirely in our own factory, 
you can absolutely depend upon the 
unfailing operation of Anderson's. 

Albert & J.M. Anderson Manufacturing Co. 
289-305 A St., Boston, Massachusetts. 

New York: 135 Broadway Chicago: 105 S. Dearborn St. 
Philadelphia: 129 Real Estate Trust Bldg. London, E.C. 2, 12 Moor Lane 
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OM KARRO 

Toom Karro means "You l\HJST obey." 

Obedience, devotion ancJ self-sacrifice are the ideals of 
Hindu marriage. 

For the wife, of course. 

The wife's reply to the slightest request for informa-
tion is "I must ask my husband." ~ 

You will quickly say that this is very inconvenient 
when you need an answer. 

Sure it is, but yet you will ask some bewildered car
bon brush salesman what grade of brush you need to 
correct a specified trouble, and when he replies "I 
must ask our engineers" you calmly wait. 

So Morganite insists that its representatives have (a) 
the engineering knowledge and (b) the freedom of 
action to give you the answer-right off the bat. 

(C?) 

Main Office and Factory 
3302-3320 Anable A,-e,, Long Island City, N . Y. 

DISTRICT ENGINEERS ANO AGENTS 

Pittsburth, Electrical Enginccrln& Ill Mf11. Co., 909 Penn Ave. 
Cincinnati, Electrical En11inccrln11 · Ill Mfg, Co., 607 Mercantile 

Library Buildin11. 
C/er,e/and, Electrical En11inccring Ill Mfg, Co., 422 Union Buildin11. 
Baltimore, 0. T. Hall, Sales Engineer, 437-A Equitable Buildlnll. 
Reoere, Masc., J. F. Drummey, 7S Pleasant Street. 
Loe A.nee/ec, Special Service Sales Co., S02 Delta Building, 
San Franci•co, E,cctrkal En11inccring Sales Co., 222 Underwood 

Building, 54S Market Street, 
Toronto, Can., Railway Ill Power Enginccrin11 Corp,, Ltd., 101 

Eaatem Ave. 
Montreal, Con., Railway Ill Power Enginccrin& Corp., Ltd., 326 

Crai11 St_ West, 
Winn/pelf, Con., Railway Ill Power Eniinecrlng Corp., Ltd., P. O. 

Box 32S. 

~111111I1111111111111111111111111111111111111111 I I I I I I I II I I I I I I 111111111111111111111111111111111 ffi 

Ramapo Automatic 
Return Switchstands 

Reduce the cost of 
Maintenance of 
Equipment-

by helping to pre
vent accidents and 
wrecks! Especially 
at switches on high 
speed lines they give 
the utmost safety. 
Efficient s p r i n gs 
allow cars to pass 
through the switch 
but always return 
the points tightly to 
original setting. The 
conspicuous target, 
rigidly connected to 
the switch points, 
indicates positively 
their position, either 
open or closed or 
danger if a switch 
point is held par
tially open by an ob
struction. Made i11 ' 
various styles and 
sizes. Sencl for com
plete information. 

Ramapo Ajax 
Corporation 

Main Office: 
Hillburn, New York 

Sales Offices ot works 
ol•o 

30 Church St., New York 
McCormick Bulldine 

Chicaco 

EIGHT WOI\KS 
~AJAX·tLUOY 

NILLBU,U,,, N&W YOU 
NIAOAa.A tALLS. N .Y. • 
C:HlCAC0.1LL1N01S • 
!AST S1'. LOUIS, ILL • 
PUtDLO, COLOMOO .. 
SUP!'-JOR. 0 WISCONS1N 
LOS ANOIL'ES .CAL.•• 
NIACAAA rAus. CANADA 

143 
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W orks instantly when needed! 
Minimize the possibility of serious accident ! 
Equip your cars with the life guard that works 
instantly when needed-

ROOT 
SPRING LIFE GUARDS 

They are different from any other guard on 
the mark:et. They will not rattle down-they 
can't. They are the lightest-the strongest
the simplest-the best working-and have the 
least upkeep. 

Write for detailed information today I Or we 
will ship one on approval, at no expense to you 
if not satisfactory. 

ROOT. SPRING SCRAPER CO. 
Kalamatoo, M ichigan 

DISTRICT REPRESE1'°TATIVES: 
Boas r. Huea, SO Church Street Now York, N. Y. 
CharlN N. Wood Co., HS Old South Bldr., Bo■ton, Mau. 
Oray■oa Railway Supply Co.. 8 0 I La s,11. Bldr., St. Lou!■, Mo. 
Batlwu & Powor Eorinoorlnr Corp., 13 3 Eutorn Aro., Toronto, 

Canada. 

Complete Signal 
SERVICE 

Signals of every type for 

every purpose. Signal Parts 

-Signal Repairs. Employee 

Instruction Courses. 

United S t a t e • 
Signals Type K-2. 
Air type relay1. easily 
1ccea!lblo by llrlinr 
the cover. 

Nacho d Signal 
Type CD 

Compact indications. 
oil lmmer1ed relays. 

Spells Safety 

March 19, 1927 

Safety for your passengers with a signal system incorporating every known 
safeguard against failure. Safety without sacrifice of the speed and short head
ways that modern service demands. Safety toci in the remote event of trouble, 
because we make a special point of being always ready to deal promptly with 
emergency calls for complete units, parts or repairs. 

Catalogs on request. 

NACHOD & UNITED STATES SIGNAL CO., Inc., 4777 Louisville Avenue, Louisville, Ky. 
En,:lish Representative-Foreot City Electric Co., Ltd., Manchealer, En,:. 
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Nick Lynt_ says-

"The Trinity 
of Bus 

Comfort" 

N-L Heaters for Heat -
"A revolution of Bus heating, the N-L Heater 
fu rnishes plenty of heat at all times, regardless 
of outside weather. Fresh outside air is heated 
and fo rced into the bus interior. No engine 
fumes can possibly mix with the air. Passengers 
are not disturbed by exhaust noises. Interior 
temperature is under control of the driver, mak
ing passenger comfort certain. 

"The heater supplements and aids the roof venti
lators, helping keep the air within the bus clean 
and sweet. 

N -L Ventilators for Ventilation -
"N-L Ventilators have long been known for their 
efficiency. N-L Dual has won high favor among 
operators and builders. Aerating No. l, the 
biggest selling ventilator on the market may be 
used in conjunction with the Dual. Together 
they insure perfect ventilation during the winter 
months when that is all important. 

N-L Ventiducts 
for Cooling the Cowl -

The installation of the N-L Heater includes 
the N-L Ventiduct, the all weather Cowl Venti
lator. On hot sultry, rainy days of early spring 
and late fall, rain prevents the opening of the 
ordinary cowl ventilator, yet the driver's feet 
burn up. The open Ventiduct furnishes a strong 
flow of air into the cowl, yet prevents any 
weather from cntering.-A life saver for the 
driver. 

Ventilator Specialists -
"Yes we have solved some tough ventilation prob
lems in our time, and the more we solve, the more 
we are able to solve. Even though yours looks 
like the worst yet, give us a chance at it-any 
kind of ventilation." 

T/\E. ~lCt\OLf-LINT~R~ ca. 
7960 LORAIN AVENUE CLEVELAND, 01\10 

Water· Power 
Engineering 

By H. K. BARROWS 
Professor of Hydroelectric En~inccring, J\fassachuscns 

Institute of Technology 
73·1 pai;rs, 0x0, :JOO 111~.tratloo•, $0.00 

Just 
Out! 

A thorough and authoritative treatment 
of the latest practice in hydroelectric 
engineering-covering all of its aspects, 
theoretical, practical and economic. 

The subject matter of the book is devel
oped logically from a comprehensive 
view of water power and its use, its 
relation to other sources of power, both 
in the United States and abroad. 

Many new features in the way of dia
grams and tables arc included in the 
book as well as cost data of the d\ore 
important features of water power 
developments. 

See you r C<!)')' free 

This is a book we believe you will want 
to have. Mail the coupon and we will 
send you a copy for 10 days' free 
examination. 

Mail 
this 

co11pon 

llkOraw-11111 Book Co., toe., a~o Sennlh An., :S. Y. 

Send me Rnrrnws' "'nff"r l'owf"r En,:ln••rlnit. t:R.00, for JO days' 
l r~e examination. l w ill return lhe book, poslpakl, In 10 days or 
remit lor it then. 

.,·o u,t! ....................... . ........................... . 

"'t ddrt'RR .•..•.•.•..•••••...••• • •.•....•••.•••••••••••...•• 

Podtlon .•.••..••.....•.•......•...•.....•..•...••.•..•.•• 

Co 11,par.v ......••••• • • • · • • · · · · · · · · · · · · • • · • · · · · · · • • • • · • • • • • w. 3-19-21 •................................................................................. 
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Constant Testing of 
ACME 

Varnished Insulations 
Keeps the Quality Uniform 

Tests, retests, and vigilant inspection 
of every yard produced keep Acme Varn, 
ished Insulations uniform with the Code. 
For electrical and physical tests, we ad, 
here to the standard or tentative methods 
of the American Society for Testing 
Materials. 

Acme Varnished Insulations are 
furnished in ~pes in widths of ¼ in. and 
wider, and in rolls of continuous length 
without splices. Special widths and fin, 
ishes furnished on order. Write for 
Catalog 3, J for your files. 

E~ectrically and·Physica lly Tested for 
DIELECTRIC STRENGTH 
DIELECTRIC CONST ANT 
DIELECTRIC LOSS 
JNSULATION RESISTANCE 
POWER FACTOR . 
FLEXIBILITY 
RESISTANCE TO TEAR 
TENSILE STRENGTH 
EFFECT OF HEAT 
RESISTANCE TO OILS 
RESISTANCE TO IMPREGNATING COMPOUNDS 

· Acme Wire Products 
THE ACME WIRE CO. 

Main Office and Plant, NEW HA VEN, CONN. 
Branches at 

New York. 52 Vanderbll\ Ave. Chicago, f27 \Veet Erle St reet 
Booton, 80 Federal Street Cleveland, Guardian Bldir. 

. . . . . . . ....... . 
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7 Reasons Why 
you will want 
to see this pay-raising set 

New 
Form 

See 
It 
Free 

The Library o f Elect rica l Maintena nce and Repair
ID Its aew tarm-<'On taias A nnett & Roe's CONN ECT
ING AN D TESTING D.C. MACHIN E S a nd the new 
se~ond edition of Dudley's CONNECTING INDUC
TION MOTORS. 

1. The five books In Ihle library d iscuss actual reoalr 
jobs and show you et en by step what to "do wheo 
naything goes wrong-. 

2. They ehow you bow to locate aod remedy motor 
and generator troubles. 

3 . They show you how to reconoect motors to meet 
any condit ion o f volt age, phase. frequency and 
epeed. 

4. They give you suggeatlone for preventimr electrics! 
machiocry troubles. 

Ii, They cover fully t he rewinding- of motoro. 

6 They present lo!ormatlon that will help you iret 
· beiter eervice out of your electrical equlpmeot. 

7. They dve you tables. data. kinks and diai:-rams 
thsi you will find of orlceleee value every day on 
every Job. 

Free examination-no money down-only 
$2.00 in ten days and $2.00 a month 

until paid. 
Fill In a nd mail t he cou oon nttached aod we wil) send 
you the entire ,et of five volumes for ten days' Free 
Examination. We take all the rlek-pay all char~e•. 
You assume no obligation-you pay nothina- unless 
you decide to keep the books. Then 52.00 In t en 
days and the balance at the cale of 52.00 a month. 
Send the coupon NOW and see the booke for yourself, 

lim11'aHOt Wt,MB~ma,,d 
lll<Graw-Hlll nook Co., Ioc., 370 SeTenth AT; nne, N,w York. 

G.nllemen:-S.nd me the LIBRARY OF ELECTRICAL M.U~ T~A~ CE A:S-U 
REPAIR all <"harge1 rrepatd for 10 dan• Jt"'rr-e Enmtna\lon. If 11tldacton• 
I wlll aend $2.00 In ten day, and $2.00 e month until $14.00 has bten oald. 
1t not. wanted I will wrtte tor 1hlppln1 tmtructlons. 

Xame ••••••••••••• , ••• •. • •• • • • , • • • • •• • • • • •· • •· • • • • ·• • ·• • • • • • • • • • • 

Heme Addre11 ••• • .•••••••••••••••• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • · 

City and State . , . , ... • , . , • • , .. , • • • • • · • • , · · " · • · • · · · • · • · · • · · " • · • · · · 

Firm or »nptoyer .....•....•..•.•..•..•.. , • • • • ...... • • • • • • • • • • • •.. • 

Occupation .. , •• • • , . ... , •• • ••.•••.•.•.•..••• ••• •• . .• . •••• E. 3 · 19-!l 

•··•·••····•·······•••·••·······•····································•••········ ... 



March 19,1927 ELECTRIC RAILWAY JOURNAL 147 

Less of the ''annual" 
in maintenance ! 

"Over a year" is either too long or too short ' 
a time in which to renew the painting of. car 
barns, tanks, sheds, machine shops and exterior 
structures of all kinds. 

Ordinary paints cannot be relied upon to 
afford adequate protection for so long a time. 
And service records of five to ten years are the 
rule with Dixon's Silica Graphite Paint. 

This because its pigment,-flake silica-graphite, 
in nature's own combination,--covers the sur
face with minute overlapping scales which 
form an air-tight coating that staunchly resists 
abrasion, retains the elasticity of its vehicle 
(boiled linseed oil) and will not chip or crack. 

Use this permanent protective paint for all 
outdoor equipment, metal or wood. It comes 
in attractive and serviceable colors, retaining 
its appearance through many years of exposure. 
Unaffected by moisture, sunlight, or acid fumes. 

Samples and Bulletins on Request 

Joseph Dixon Crucible Co. 
Jersey City, N. J. 

DIXON'S 
Silica-Graphite PAINT 

182 7-lOOthAnniversary-192 7 

SILVER LAKE 
LONG-LIFE 

TROLLEY CORD 

-and Silver Lake Bell and Reg
ister Cords are tough, strong, 
waterproof, non-stretching and 
long-lasting- the finest cord 
~hat science and skill can pro
duce. Its wearing qualities are 
unsurpassed. Thus they help 
materially in reducing "Mainte
nance" expense. Bell and Regis
ter Cords made in all sizes and 
colors. 

Sold by Net Weights and Full Lengths: 

Send for Catalogs and Samples. 

Silver Lake Company 
Newton ville, 

Mass. 
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I . 
I ~ ~,:;;~,~~::., d;ffirulty 
~ is experienced by passengers attempting to walk 
§ through cars. They create better public relations! 

I They will not stain the hands, and the riding 
~ public, which shuns anything soiled, is pleased 
~ with this feature. This also helps to improve I good will! 

=

~======_! And they are moderately priced. Investigate. -

CENTRAL EQUIPMENT COMPANY 
800 Englewood Ave., Buffalo, N. Y. 
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Trade Mark 

Seat and Curtain Materials 
There is no substitute for Pantasott1 

AGASOTE 
Trade Mark 

Roofing-Headlining-Wainscoting 
· The only homogeneous panel board 

il 
ii 
I 
E 
~ 

I 
~ 

standard i 
~ for electric railway cars I 
I and motor buses ~ 

I . qt.,PANTASOIE (OMPANY"1c. I 
~ ~~~t461h\2j0 ParkAvenuefS~ ~;;iffj § 1~-- ~~~- \ NEWYORK/~- 1/.~I 
= : ~.l!!...:!IIIH!II L Pantasote Products ~ :f ...-c. • 4. f i · - fi.-Botn 1/~ ~ - - I 
§ ~ EL[CTRI,S.~LWAYS j 11 

1
_ 

ii, - BUSES 'fl 

i People'• Gaa Bid,:., Chlc&&'O, ID, 
iu,nmnm111m1n1111111111unn111111111111n1111111111n1111111n11111111HIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIUIMMIIIIIIUIIIIIUIUfflltrU 

Lorain Special Trackwork 
Girder Rails 

Electrically Welded Joints 

g ~ 5 THE LORAIN STEEL COMPANY 5 

i i 
1

===!== A ..... Ph::i;i~~f i:;~,.:~•••••Yo~ !==-I i .... ....... ':::'.::: .. __ :::.":"·"· ...... . 
= = = United StatH Steel Product• Compa11y, New York. N. Y, = 
~ ~ t11111n1111111111111111111111111111111111111m11111111111111111u111111111111111111111111111111111111111111111111111111111111111n1111111111111111111111u11~ 

~ i . =:1111m1111u11mn11m1111111111111111111111111111mn1111111111111111111111111111111n11111111111111111111111111111111111111n111111111111111111111111111111~ I Drip Points for I i Kalamazoo Trolley Wheels i 
- - § The value of Kalamazoo Trolley ~ 
§ Added Efficiency · 5 ~ Wheels and Harps has been ~ 
§ ~ = demonstrated by large and small = 

I ~:r .:'"::.-:.:.:-,:::• •• ~::.~ -r: •• ~~ t::.'" '" ... ~ I I i~;~;,i:;~l!,~~ll;;~~i:~ I 
g_ The Above Insulator-No. 72-Volta,:ea-Te■t-Dr:r e•.ooo ~=-- through the high quality of our ~=

Wet 31,400, Line 10,000. 
~ - product that we merit the large -
§= Our enr;tneer■ are alwaye ready to help :,ou on :,our r;laae ~==_-=_ patronage we now enjoy. With '=-;-

lnoulator problem. Write for catalor;. the assurance that you pay no ~ 

~ premium for quality we will 

j Hemingray Glass Company i appreciTateHyEourSTinqAuiRriesB. RASS WORKS i 
§ Muncie, Ind. El s 
~ Eat. 1848-lnc. 1870 = , ; KALAMAZOO, Mia-I., U. S. A. i 
Lm11111111111111u111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n1111111111111111111111111111111111r-, l11n11m11111m11H111111111111111H11rn111111n1111111m11111111111m1n111n11n111rn111111111111111111111m1111111111111111t11111111111111111111111111! 
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-~··-················································································································································-·········· i • 
: 

MAINTENANCE COSTS VERSUS SAFETY! 

U
N electric railway operation the protection of life is considered 
of greater value than any savings which might be effected 
through reduced maintenance costs! 

~ Therefore, if a certain equipment could be purchased which 
would guarantee the operator that it will act as a real safety device and at 
the same time assure him of the lowest possible maintenance costs there 
would be n:o question as to the wisdom of its purchase! 

The high quality of workmanship and materials of H. B. Life Guards has 
never been sacrificed for expediency or price by the Consolidated Car 
Fender Company, who have been manufacturing them for many years and 
take pride in their enviable record. The result is a life guard which 
combines safety and the lowest maintenance c::ist! 

Get the best- not only by specifying H. B. Life Guards but by insisting 
that they be manufactured 'fry · 

THE CONSOLIDATED CAR FENDER COMPANY 
PROVIDENCE, R. I. 

Wendell G' MacDuffie Co., Gene~) Sales Agents 
uo East 42nd St., New York, N. Y . 

.:.--·······••'JI••···········································································································································~---... 

They Cleveland Fare Boxes 
Always 

Fit 
the 

Fare 
and 
Fare 

PLUS 

Supervision 
EQUALS 

OF THEIR 
USE 

Collection 
System 100·% Fare Collection 

given the details of the "CLEVELAND" and our Fare Collection Plan, you at 
once realize that Fare Collection losses are preventable if the Fare Boxes, and their 
use, are given proper superv1s1on. 

Fare Collection Supervision, that insures all the fares reaching the treasury, is less 
costly under the "CLEVELAND" and further,- there is no chance for hidden 
"leaks"-any manipulation always leaves the evidence behind. Accommodates any 
rate of cash fare, any kind of ticket. 

THE CLEVELAND FARE BOX CO. 
4900 Lexington Avenue, CLEVELAND, OHIO 

Canadian Cleveland Fare Box Co., Ltd., Pre1ton, Onl. 

COIN AUDITING MACHINES-ALLOCATED TOKENS-CHANGE CARRIERS 

.. 
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§or~, j,Bacon &, "©a~i& 
c3ncorporatc~ 

Jenginccr~ 
llo Broadway, New York 

PHILADELPIIIA ClllCAGO SAN FRANCISCO 

STONE & WEBSTER 

EXAMINATIONS 

INDUSTRIAL AND 

New York 

Incorporated 
,REPORTS 

ON 
PUBLIC SERVICE 

Boston 

APPRAISALS 

PROPERTIES 

Chicago 

Dealirn 

SANDERSON & PORTER 
ENGINEERS 

PUBLIC UTILITIES & INDUSTRIALS 

Examination, 
Construction 

Reports 
& Manaitement 

Valuation, 

cmCAOO NEW YORK SAN FRANCISCO 

ALBERT S. RICHEY 
ELECTRIC RAILWAY ENGINEER 

WORCESTER, MASS/1.CHUSETTB 

REPORTS• APPRAISAL•• RATES •OPERATION• SERVICE 

Byllesby 
Engineering & Management 

Corporation 
231 S. La Salle Street, Chicago 

New York San Francisco 

STEVENS &. WOOD 
INCORPORATED 

ENGINEERS AND CONSTRUCTORS 
IZ0 ,BROADWAY, NEW YORK 

ENGINEERING 
CONSTRUCTION YOUNGSTOWN. 0. FINANCING 

MANAGEMENT 

HEMPHILL & WELLS 
CONSUL TING ENGINEERS 

Gardner F. Wells Albert W. Hemphill 
APPRAISALS 

INVESTIGATIONS COVERING 
Reorganization Management Operation Construction 

43 Cedar Street, New York City 

.MCCLELLAN & JUNKERSFELD 
Incorporated 

ENGINEERING AND CONSTRUCTION 
Examina tiona-Repori--V aluationa 

Transportation Problems-Power Developmenta 
68 Trinity Place, New York 

Chicago St. Louis 

.. 

The J. G. White 
Engineering Corporation 

Encineers-Constructors 
011 Reftnerles and Ptp1 Lines. Stum and Water Power Planl1. Transmiulon 

Sy1tem1, Hotel•. Apartments, omce and Industrial Bulldlng1, Rallro■dl. 

43 Exchange Place New York 

THE BEELER ORGANIZATION 
Transportation, Traffic, and Operating Surveys 

Coordinating Service-Financial Reports 
Appraisals-Management 

52 Vanderbilt Ave. New York 

ENGELHARDT W. HOLST 
Consulting Engineers 

Appralaals Reports Rates Service Inveatlcatlon 
Studies on Financial and Physical Rehabilitation 

Reorcanlzatlon Operation Manacsment 

683 Atlantic Ave., BOSTON, MASS. 

WALTER JACKSON 
Consultant on Fares and Motor Buses 

The Weekly and Sunday Pas9-Differential 
Fares-Ride Selling 

143 Crary Ave., Mt. Vernon, N. Y. 

DAY & ZIMMERMANN, !Ne. 
ENGINEERS 

DESIGN • CONSTRUCTION • REPORTS 
VALUATIONS • MANAGEMENT 

NEWYORK PHILADELPHIA CHICAGO , 

· LINN & MARSHALL, Inc. 
Fina11cin9 - Eng inuring - M ar,agtmtnt 

PUBLIC UTILITIES 
ELECTRIC RAILWAYS - MOTOR BUSES -

GAS - ELECTRIC 

25 Broadway, New York City 

C. B. BUCHANAN W. H. PRICE, 1R. 10H.'i r. LAYNO 
Pnoldollt Sec'y-Tran. Vlce-Praddollt 

BUCHANAN & LAYNG CORPORATION 
Engineering and Management, Construction 

Financial Reports, Traffic Suryeys 
and Equipment Maintenance 

BALTIUORE 
19M Cltlsena National 

BankWq, 
Phone: 

Hanover: 21'2 
NEWYOU 

49 Wall Slr~t 

KELKER, DELEUW & CO. 
CONSUL TING ENGINEERS 

REPORTS ON 

Operating Pl"Oblems Valuations Traffic Surveys 

111 W. Washington Street, Chicago, Ill. 
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fHIIHIIWIIIIIIUIIIIIIIIIIIIIUIJIIIIIIIIIIIIIIIIIIIIIIHUIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIHUIUH lll:111111111nutHIIIIIHIIIIIIIIHlllllllllllllffllllllfflllllllllllllllllllltllllllllllnllllllHnn111111n111111111fftl1UIHIIIIIHlltllllOIIUntfflltUIIIIHIHlnlllllfHIIIUllhUIIIHUllnllllffflfffltff~ 

I THE BABCOCK & WILCOX COMP ANY I 
§ 85 LIBERTY STREET, NEW YORK ! 
I Builders since 1868 of Makers of Steam S~perheaters I 
~ W ater Tube Boilers ~-Ill~ since 1898 and of Chain Grate i 
i_ of continuing reliability S t o k e r s s I n c c 1 8 9 ·3 I 

BRANCH OFFICES BRANCH OFFICES 

~ BOSTON, 80 Federal Street DETRO:T, Ford Building ~ 
ii PHILADELPHIA, Packard Bulldlng NEW ORLEANS, 3H Camp Street § 
ii1 PITI'BBUROH, Farmers Deposit Bank Bulldlng HOUSTON, Tax:Aa, Electric Bulldlng I 

i======- g;i]tJ~:~.~;i~!{~:Bi~fl!~i: ff f k~Cl~[f-:~::£; &~m~: '==; ATLANTA, Candler Building \VORKS Loa ANOELEa, Central Building 
PHOENIX:..J\_RIZ., Ht'ard Building Bayonne, N. J. SE.ATTLl!I, L. C. Smith Bulldlng 
DALLAS, TEX,, Magnolla Building Barberton, Ohio HAVANA, CUDA, Calle de Agular 104 

~ HONOLULU, H. T., Caalle & Co.oke Bulld~ng SAN JUAN, Porto Rico, Royal Bank Building ~ 
~ PORTLAND, ORIII., Gasco Bulldlng . ' 
iJIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIJllllllillllllllllllllllllllllllllllll!IIIIIIIIIUJIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIINIIIIIIIIAIIIUllllllllllllllllllllllllllfflllllllllllllllllllllllllllllt.-

A. L. DRUM & COMPANY 
Con•ulti"ll and Corutructin11 En11inena 

VALUATION AND FINANCIAL REPORTS 
RATE STUDIES FOR PRESENTATION TO PUBLIC SERVICE 

COMMISSIONS 
CONSTRUCTION AND MANAGEMENT OF 

ELECTRIC RAILWAYS 
230 South Clark Street, Chicago, Ill. 

Complete Engineering Service 
Bus and Truck Engineering 

Bus and Truck Transportation Surveys 
Air Transportation 

Traffic Surveys 
Garages and Hangars 

Public Service Engineering Bureau 
53 W. Jackson Blvd., Chicago, Ill. 

THE P. EDWARD WISH SERVICE 
50 Church St. 
NEW YORK 

Street Railway Inspection 
DETECTIVES 

131 State St. 

Wbrn wrltlni: lhe ad.-rrllerr for Information or 
pr!, .. , " me111lon of the Elrrtrlc Rallwa7 

Journal would be appreciated. 

BOSTON 

:1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n1111111111111111111111111111111111~ 

!=c!==== T ran•s::!~:re~'.ncaai:~a;;"·B~~~g~:ossing l=====_--

WRITE FOR OUR NEW DESCRIPTIVE CATALOG 

ARCHBOLD-BRADY CO. 

t.11~:,!,'.,:,:,:,::111:,:,~111~:,,:,:,::,~~1:,::11111111111111111111111111111~~1:,~~1~1!,~:111:,:111!:,J 
g111111111111111111111111111111u1111111111111111111111111111111111m1111111n111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

§ TIIK Bt:s·r TRUSS PLANK ELECTRIC BEATER EVRR PKODUCEII e 

I 478EI 
I I 
§ GOLD CAR HEATING & LIGHTING CO., BROOKLYN, N. Y. ~ 
~lttnntlllllllll"llll•llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllhllRIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIHHi 

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllfflllUIIIIIIIIIIIIIIIIIIIIHIIIIIIIHINtlllP". 

E 

WELDING CABLE l 
J!::~!~1::,\:l~~!a:;,~::~~SJ. I 

ROEBLrNG ~j -.. 

• IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIINIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHI~ 

g11111111111111111111u111H111111111111111111111111111nn,111111111111111111111111111111111111111111111111111111111ru1111111UtNIUlflflNfffllNHtlllllllffl~ 

§ Adopted to all GODWIN § 
ii! Type• of rail• E 
E and paui"ll, Steel Paving Guards g 
~ Proven by eervtce to economlcall7 prennt ~ i :'v't~!~ and dialnterrstlon of ■lreet railway ; 

= Writ~ for llllutraud Cata/011 No. 20 = 
I w. s. GODWIN co., Inc. I 
~ R■ce end McCom■- St., Baltimore, Md. § 
.,,111111111111111111111111111111111111111111111111111111111111111111111111n1111111111u1111111111111111n11111111111111n1111111n1111111111111111m1U1111Httt1ii 

'lllll1IIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIHIIHIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIII~ 

~ ILLJNOJS MOTIVE § 
: EQUIPMENT COMPANY ~ 
'j J. D. Eleom, President ii1 
~ RAILWAY AND AUTOMOTIVE SUPPLIES ~ 
~ 35 EAST WACKER DRIVE, CHICAGO § 
§ WESTERN REPRESENT.AT/YES: § 

§ JOHNSON FARE BOXES ~ 
§ METAL TICKETS COIN CHANGERS ~ 
F.1111111m1111111111n111111111111111111111111111111111111111111111111111111111111111111111111111111,1111111111111111111111111111111111111111111111111111111111111! 

~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIINIIIIIIIUIIIUUIIIIIIIIIIUIIIIIIIIIIIIIIIIUIWllldlHUINlllnlllNIIIIIIIIIIIHtnt:• 

I Your Name I 
i ~~s;~!~ ss~:~: 

1
i~ :!~ ~ss

5
:desb:t;r~;~;~~ i 

i advertising campaign and keeps your I 
! name in the alphabetical index. j 
~11111111111111111111111111111111111111111m11111111111111111111111111111111111111111111111111111111111111111111111111111u1111m11111111111n1111111n1111111111?. 

~•1n11111111111n1111n111111111m111111111111111111111111111111111111111m11111111n111111111t111u1111111111,n111111n11111nm1m1n11t111H11111111nn; 

i § 

I Chapman I 
I Automatic Signals I 
j Charles N. Wood Co., Boston ! 
i?i111111111111111mm1111111111111111111111111111111111111111111111m1111111n11111111111n111m1111111111n111111n1111u11111111111umn11111111111111111~ 
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AMERICAN BRIDGE ·COMPANY 
EMPIRE BuiLDING- 71 BROADWAY N E\V YoRK, N. Y. 

Manufacturers of Steel Structures of all classes 
particularly BRIDGES AND BUILDINGS 

[

~ ALSO STEEL BARGES FOR HARBORS AND RIVERS, STEEL TOWERS 
FOR ELECTRIC TRANS~HSSION, HEROULT ELECTRIC FURNACES, ETC. 

S ALES O F F IC E S : 

EW YORK, N. Y. PITTSBURGH, PA. CHICAGO, ILL. Pacific Cout Representative: 
U.S. Steel Products Co., 

Pacific Coasr Dept. Philaddrhla, Pa. 
Boston, Mau . 
Baltimore, Md. 

Cincinnati, Ohio 
Cleveland, Ohio 
Detroit, Mich. 

St. Loui,, Mo. 
Denver. Colo. 
Salt Lake City, Utah 

Duluth, Minn. 
~iinneapolis, Minn. San Francisco, Cal. Portland, Ore. 

Lo• Angeles, Cal. Seattle, Wash. 
Export Reprt:5entath•e: United States Steel Products CCI., JO Church Street, New York. 

:,n11111111111111111111111111111111111111111111111111111111111111111111111111111m11mnmm11111u11111111111111111111111111111111111111111111111111n11111111!. ;!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIUIIIIIIUUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~ 

! "The Standard for Rubber Insulation" j 

I 

We make a specialty of 

ELECTRIC RAILWAY 
LUBRICATION 

W e solicit a test of TULC 
on your equipment 

The Universal Lubricating Co. 
Cleveland, Ohio 

Chicago Representatives: J ameson-Ross Company, 
Straus Bldg. 

I 

:r1111n mmm1111111nurm1111111m111111,11111111111111111n1111111111111111111111111111111111111u111111111111111111111111111111111111m111111111111111111r..: 

I .:a~~~!~::~.:.R~:u~::L. I 
TROLLEY WIRE 

WEATHERPROOF WIRE 
AND CABLE 

Bes. •· a. Pat Office 
PAPER INSULATED 

UNDERGROUND CABLE 

MAGNET WIRE 

AMERICAN ELECTRICAL WORKS 
PHILLIPSDALE, R. I. 

C,blcaeo, 20-n Waot Raadalpb su .. t 
Clnclnn■II, Traclloa Bids.: New York, 100 E. 42ad St 

~n1111111111111u1111111111111111111111111111111111111111111111mm111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111?. 

~ 11111111111111111111111111111111111111111111111111111 111111111 111111111 11111 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111§ 

I A iiif iiif ~li~ii~~~li~~i}j' I 
§ Cameron Electrical Mfg. Co., Ansonia, Connecticut E 
:il1111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1111l111;:1111111111111111111111111111 111111111111111111 11111111111111111ii: 

:.11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 1111 11111111111111 1111 1111111 11 11111111111111.: 

HAVGLE POLES 

511111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

INSULATED WIRES 
and CABLES 

"Okonite," "Manson," and Dundee "A" "B" Tapu 
Smd for Handboolt 

The Okonite Company 
The Okonite-Callender Cable Company, Inc. 

Factorin, PASSAIC, N. J. 
061ua: New York Chicago 

Rtrmln1rham San Francisco 

PATERSON, N. J, 
Plttsbur&"h St. Loula Atlanta 

Loa Anirelea SeatUa 
Patttasall•Andn1w1 Co., Booton, Mu,. 

r. D. L■ wr•nc• Electrle Go •• Clndnn■U, o. 
No••IU Eloelrle Co., PbllL, Pa. 

Oot1. R<fJ.: Enslaeerlns Material■ Limited. llontn,L 

~lllllllllllllllllllllllllllllllllllll;l:.~~~111~1:~;1;

0

111~1:~~~ll~;lll:::::i:11~1~;1;111:::;llllllllllllllllllllllltlllllllllllll1~ 

6 'H Runtlni:;don St., Pltlladelohla, Pa. 

Sale& Agents: 

Electric Service Supplies 'Co. I Chlcuo ~ 

i.t111111111111111111111111111111111111111111111111111111111111111111111111111mum:::.m1111111111111111n111111111111111111111 111111111111~111111111111111111111F.-

P h il adelphia :,;ew York 

ll. A, H~;OE~IA;I;, Jr .. Pre,ldenl H .A. HEOEM.\!11, First \'lce-Pre1. 1nd Treu. 
F. T. SARGJ<:~T. Se<-retary \\'. C. PETERS, Viet-Pres. Sales and En&lnearin& 

National Rail,vay Appliance Co. 
Grand Central T f' rmlna l, 4.5 2 Lexington A,·e. , ('or. 4 .:'ith St. , X ew Y ork 

BRANCH OFFICES 

l\luuscy Bldg .• Washington. D. C. 100 Boylston St., Booton, Mass. 
Hegeman-Castle Corporation, Railway Exchang-e Building, Chicago, Ill. 

RAILWAY SUPPLIES 
Tool Steel Gears and Pinions 
An.lZ'lo-Americatt Yarni.sh Co., 

Vnrnhihes, Enamels, etc. 
National Hand Holds 
Genesco Paint Oil• 
Dunham Hopper Door Device 

Ft. P itt Spring & :Mfg. Co., 
Springs 

Flaxllnum Insulation 
Anderson Slack Adjusters 
J:o~conomy Electric Devices Co .• 

Power S.aving and Inspection 
llletcrs 

1'Topeseald" Lamps 
Garland Ycntilntnrs Bus Lighting Equipment §::==-

Walter Tra<'lor Snnw Plows Cowdrey Automoth·e Drake 
Feasible Drop Brake Staffs Testing Ma<'hlno 

==1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111iii 
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SEC 
• 

US~D EQUIPMENT ®' NEW-BUSINESS OPPORTUNITIES 
t•:.."DlSPLAYED-RATI: PER WORO : 

,.oeUUIU wo,.,~,. 4 eeau a word. zntnlmua1 
f5 etat:a Ml 1ntertloa. P11•bta lo adnnoe. 

l' .. IIMJfll 1'4tORI 1nd all Olbw da•llflraUon"': 
a Clllllc • word. mhUmam chuse St.••• 

,..,,_,, 4t NllU a lloe an 1.....-11on, 

POSITIONS WANTED 

GOOD, versatllE' man of personality and 
character. Successful record as trans
portation executive. Particularly adapted 
to personnel work. Correspondence 
solicited. PW-98I, Electric Railway 
Journal, 7 So. Dearborn St., Chicago, Ill. 

OPERATING official available. Broad ex
perience, fine record of achievements, city 
and Interurban properties, East and Cen
tral West. Recognized ability, suc
cessful In handling labor, public rela
tions, selling transportation! Increasing 
revenue, accident prevent on, solving 
traffic problems. Progressive, efficient 
and a worker for results. Fine refer
ences. Correspondence and appointments 
for personal Interview Invited. PW-977, 
Electric Railway Journal, Guardian 
Bldg., Cleveland, Ohio. 

SUPERINTENDENT of railways with 20 
years' experience, desires tor personal 
reasons to make change. Nation wide 
reputation as railway operator. Can 
take full charge. Has ability to handle 
men and show results, correspondence 
Invited and treated In confidence. P,V-
979, Electric Railway Journal, 7 So. 
Dearborn St., Chicago, Ill. 

SUPERVISOR ot track, 15 years' actual 
experience, IO years as supervisor ot 
maintenance of way track forces. Em
ployed at present by class I railroad. 
First-class references, age 35 years. P\Y-
982, Electric Railway Journal, 7 So. 
Dearborn St., Chicago, Illlnols. 

SALESMAN AVAILABLE 

LET me put on your preferred stock 
customer ownership sale. Can success
fully conduct campaign of any size and 
handle both sales and accounting details. 
,v1de experience. Highest ot references. 
RA-980, EIE'ctrlc Railway Journal, 7 So. 
Dearborn St., Chicago, Ill. 

ISFflR)IATIO!'o: 

llcz .,.,,,,&,,, In are of any at our otnr~ 
cwn1. 1 e wonla a<ldtllonal tn undisplayed ad&. 

lJ1Ato111U ot J e .,,,. tf one paymmt. h ma~ ln 
adf'&n~ for fnur eons«\&l•a to1f'rt.lc:n. cif 
un'11&&Jlaye!l ads ,.._ Jntludlne prooonbl. 

Z-HUIUflllflllUIIIUllfllUHHtttlUUUIIIHfflllflUHIIUtllflllffUUUIIHIUHHlltllfUUflftl 

i 
~ WANTED 

I 
;'1ttlllllllflllflllf1HflllllllfUllfUINllltUIIIIIHUlllfllllUllll1fllUIIIHIHllflfflllfllllllllflll'"o 

rflllfllfllllHllfHIHIUtHIUlllltllllllllllltltlltllfllflllUIIHIIIIUHHlflUIIHUlllllfflttlfUlfi 

I +-Westin;=~33-V-2, or I 
~ four \Vestinghouse 303-A ! 

:Motors with Baldwin or 
Taylor Trucks to fit. 

1-\Vestinghouse D-2-EG or 
D-3-EG Air Compressors. 

The Lima-Toledo Railroad Co. 
,I, B. CORDEIDIAX, :If. :11., Lima, Ohio 

lllllfltllllttlllffllflllllllftlllllltl111n11t111111111111111u111n1n,111111tt11111111111111111n,11, .. 

Keep yo111 Eye 
Oil I ht' 

Searchlight 
Section 

and your 
Ad\'crtiscments in it I 

0197 i 
•,11,11,1111,u,11111111111111111n11111111111111n111111111111111111u11n1111111n,11111111111111ou11•JI 

DJSl'L.\n:11. IUTJ: Pt:R ISCII 
1 tn 3 lnrfwt. . ..•..•. S .i. 6 e an fnd• 
1 to i lnthf"1.. . ..••.• ,._ 3ft an 1ndl 
, H lnchN ............. 4. It an Inell 
R.t~ foe· lanrer 1r,-,1;t"Ot. un·f'arlyrat", a,u~q11t1t. 
.. tr. od't',rCi.ltnq uu-.\ b mMIUHd 1•f'1Ut11U) OIi 

c.,n(.1 column. 3 t"UIUmn1-Je inthH to a J,alllt 

.,.. __ ""''""'""""'"""''"''"""""'""'""''"''""'"''""'''"_, .. ,-. 
~ FOR SALE I 

2 ~~i~1Jo., ~o~~~-et~!::;.c. ; 
6-300-1200 form P. 1200 = 
r.p.m., 60 cycle, 6 pole, 600 I 
volt, direct current rotary con
verters. 

Transformers 
4--G. E. Co., 150 kw. type H, 

form SPQT 2300-v./370 v. 
0.1.S.C. transformers ,vith re
actance coils, field rheostat, 
aluminum cell lightening ar
resters, equalizer switches, 
starting switches. In first class 
condition. Low price. De
livery April 1, 1927. 

JOHN C. GILPIN, Esq. I 
1600 Llbert:r Trust Bldr., l'blla., Pa. : 

"'-H ... IHUUIIIIIIHllll"IHflllllltHIIIHHlllllllfltllflllllfflflflllHUlfN-tHHlfllMHHHf! 

IHIHII-IHIHHNHI .. IIIHfllllflHl;~H;l;~-•HIIIHtHN-NIII-Ullf-N• 

i_~_ 15 BIRNEY SAFETY CARS 
Brill Built 

E Weit. 1108 or G. E. 264 Moton 
i.. Car■ Complet&--Low Price-Fine Condition 

ELECTRIC EQUJPAfENT CO. 
i Commonwealth Bldr., PhUadelpbla, Pa. 
-.HflfllHfllflfNllllllflHtllllHIIUlllftHIIIIIIIIIIIIIIIIH.UlllfHHfNIINHlll-llllllffllllHtf" 

ftllllllllltllllllltHIHHllflllllllffllllflllltlllftllHHHllltttHllllllltllM,nttHIIHtH--. 

AIR COMPRESSORS i 
12 General Electrlc CP-27. f 
lg i~~ifi!b~~~l'lfH~~-.28' I 
rnn:-.o s. \'AX LO.-\X CORPORATION' i 

I r60 Broadwa:r, N'rw 1.·ork Clt:r i•-••• 

Sp1tCialt.AtA In dTt'd car• nr onv part of o atrttff ear. 
lll•1trotod buUtlln ••ppllod on,.,, • .,,. 

llllllll,Hllt"llllll,ttll,lll, .. IIUIIU .. 111111HlllllllHIIIIIIIUUl"•H .. ll"ll, .. IIHII.IHllll•H•;: 

,1111,1111111ttHIIIIIIIIIIHlllllllfllltl•l .. lllllllltllHIIHlltlllllllllllt1111111•H••1t11111 .. 111tllllllllll11'U"IJIIIIIIIIIHl .. tll.lllHllll"ll'll"t111111111111n11111,1, .. 11.1111111tHllttl•t1•111n11u1111n•11111t1111111111111111111111u1111111111111111111111111111111••·••tt1111111111111111tttltlNH•111111111111ttM11! 

Don't Say, ''It isn't worth anything'' 

T HAT surplus Used Equipment you have lying around the shop or yard can be 

turned into cash I The fact that it is of no further value to you doesn't mean it 

isn't of value to somebody else. There's always a market for used equipment. 

Reach the greatest number of prospective buyers for the surplus equipment you have, 

at a minimum cost, thru an advertisement in the-

SEARCHLIGHT SECTION 

i 
i ; 
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Advonlalnc, Street Car 
Collier, lnc., Barron G. 

Air Brnke■ 
Chri•tenaen Air Br&l<e Cu, 
We•tlmrhou1<1 Air Br&l<e Co. 

Air Circuit Breakere 
Roller-Smith Co. 

Air Reeelvere & Aftercoolcr■ 
Ingersoll-Rand Co. 

Alr Sprlnr;s 
Cleveland Pneumatic Tool 

Co. 
Ammetere 

Roller-Smith Co. 

•~~~nEI~ & Mfc-. Co. 
J:lec, Semce SuppllM Co. 
Ohio Brass Co. 
WMtlnghoUlll!I :e:. ,. M. Co. 

Armature Shop Tool• 
Columbia Machine Worlul & 

M. I. Co, 
Elec. Service Supplle■ Co, 

Aotomatlc Door Equipment 
Manganese Steel For&"e Co. 

Automatlo Regulator■, Volt
a«e, Current & S,rnchron
lzlng 

American Brown-Boverl 
Elec. Corp, 

Aotomatlo Belurn Swlteh 
Standa 

Ramapo Ajax Col'J>, 
&11tomatle l'lafetT Swlteh 

Stand1 
Ramapo Ajax Corp. 

A.Ilea 
Bernie Car Truck Co. 
Bethlehem Steel Co. 
Brill Co., The J, G. 
Carnerte Steel Co. 
Clnclnostl Car Co, 
Illinoie Steel Co. 
st. Louie Car Co. 
Staodard Steel Work1 Co. 
Weetln,rhOUM JII, a. ll. Co. 

Axleo, (Front and Rear) 
!llotor, Truck and Puoen• 
lrf'r Car 

Timken-Detroit Axle Co. 
A:dea. R,ar 

Wisconsin Parte Co, 
&xlN, St..,) 

Bethlehem Steel Co. 
Carnegie S tee I Co. 

Axles, Trallrr & lllotor Boe 
Timken-Detroit Axle Co. 

Babb!l.t !llrtal 
A. Gilbert & Son Brase 

Fdry. Co. 
1,1 ore...Jones Braes & Metal 

Co. 
Rabbltllng Devlcee 
Columbia Machine Worke & 

M. J, Co. 
BBd,rea and Buttoo■ 
Elec. Service Supplle1 Co, 
JntematlonBI Rerhter Co. 

BankP.rs & Eng-lneera 
Public Service Eng, Bureau 

Bar Cuttrrs 
Buffalo Forge Co. 

Batlrrlee, Dry 
Nlchols-Llntem Co. 

Be&rinp 
A, Gilbert & Son Braee 

Fdry. Co. 
Bearlnp, Aotl-Frlctlon 

Hyatt Roller Be&rina' Co. 
n,arlngs, B&II 

Norma-Hoffman Bearings 
Corp; · 

S. K. F. Induetriee 
Rl'tlrina;a ftnd BMrlna; !lletal• 

B•mle Car Truck Co, 
Brill Co .. The J G. 
Cincinnati C&r Co, 
Columbia Machine Worke & 

M, I. Co. 
Drew Elec. & Mfg. Co. 
Eureka Co. 
Af!nerrd Ele<'trl1, Co. 
More-Jonee Brase & Metal 

Co. 
St. Louie Car Co. 
Wft•tlmrhouae E. & M. Co. 

RNlrlna;o, Cmtcr ■nd Roller 
Rid" 

Clnclnn&tl C&r Co. 
Columbia Machine Worke & 

M. I. Co, 
~turk! Co . "· 

Bo&rlnp, Roller 
Hy&tt Roller Bearlll&' Co. 
Norma-Hoffm&n Bearlngo 

Co. 
S. K. F. Induetrles 

~rlnr:•, Roller and B&II 
Timken Roller-Bearing Co. 

U.-11■ &I Bun...-1 
Con1olld1ted C&r Heatlll&' Co. 

R•II• ftnrl Gnnn 
llrlll Co .. The J. G, 
Cincinnati Car Co. 
Columbia Machine Works & 

M. I. Co. ,..1.,. S•rvlm Snnpllee Co. 
St. Loul• Car Co. 

R•ndPn, Rft II 
'ltftllw&y Traekwork Co. 

RlnwPrA 
Buffalo Forge Co, 

Blowrn, Portable, lllotor
Drlv,n 

Martindale Elec. Co. 

ELECTRIC HAILWAY JOURNAI 

WHAT AND WHERE TO BUY 
Bodleo, Bua 
J. G. Brill Co. 
Cummings Car le Coach Co. 
Fltzjohn Mfg. Co. 
Laog BO<ly Co. 

Body Jllaterh,-D11kellte ,I 
l')Tmetl 

B11kellte Mfc, Corp, 
Boller■ 

B&bcock & Wilcox Co. 
Bolster Banger Wear Platea 

Manganeee Steel Forge Co. 
Bolts & Nots, Track 

Illinois Steel Co. 
R:~rrl~ :~r8~~ & Ward 

Blond Teetcn 
Amer. Steel & Wire Co, 
Elec. Service Suppl!.,. Co. 
Roller-Smith Co. 

llondloa; Apl)al'atua 
Amer. Steel & Wire Co. 
Electric Railway Improve-

ment Co. 
Elec. Service Supplice Co. 
Ohio Bra•• Co, 
Rallw&y Trackwork Co. 
Un■ Weldin&' 6 Bonc1ins Co. 
Bond■, Rall 
American Steel & Wire Co. 
Drew Elec. & Mfg, Co •. 
Electric Railway Improve-

ment Co. 
Elec, Service Suppllee Co. 
General Electric Co. 
Ohio Br&ea Co. 
Railway Trackwork Co. 
Un■ Weldlnc & Bondin&' Co. 
Weettn,:hoo11e E. & :M. Co. 

Book Publisher■ 
McGraw-HIii Book Co. 

Bracee, Timber 
Duff Mfg. Co, 

Braces, Treoeh 
Duff Mfg. Co. 

Brackrts. F.aod Ball 
Columbia Machine Work■ 

& M. I. Co. 
Brackt't■ aod CroM Arm■ 

(8ff allo Pole■, Tlea, 
POfllt,., etr.) 

American Bridge Co. 
Bates Expanded Steel Truoe 

Co. 
Columbia Machine Works & 

M. I. Co. 
Drew Elec. & Mfg. Co. 
Electric Railway Equipment 

Co. 
Elec. Sernce Su1>pllea Co. 
Hubbard A Co, 
Oblo Bl'U9 Co. 

Brake AdJn•ten 
Brill Co .. The J. G, 
Cincinnati Car Co. 
National Railway Appliance 

Co. 
w .... t1nrbou1111 Tr. Br. Co. 

Brake Lining, AebcstOA 
Johns-Manville Corp, 
American Brake Materlale 

Corp. 
Brake Shoea 

Amerlcao Brake Shoe & 
Foundry Co. 

Bemle Car Truck Co. 
Rrlll Ca .. The .T. G. 
St. Louie Car Co. 

Brake Teoten 
National Railway ApJ>li• 

ance Co. 
Braker,, Brake Sntem■ ■ad 

Brake Part• 
Bemle Car Truck Co. 
Brill Co .. The J. G, 
Cincinnati Car Co. 
Columbia Machine Works & 

M, I. Co. 
General Electric Co. 
Nat1ona1 BrAke Co. 
Safety Car Devlcee Co. 
St. Louie Car Co. • 
Weetln&"bouae Traction 

Brake Co. 
Brakes, l\lagnetlc Rall 

Cincinnati Car Co. 
Brlek, Pavlni; 
National Paving Brick Mfrs, 

Aee'n. 
Brick, Vllrlfterl 
National Paving Brick Mfre, 

Aee'n. 
Rrldgpe, St,<'l 

American Bridge Co. 
Bruahee, Carbon 

General Electric Co. 
Jeandron, W. J. 
T.e Carbone Co. 
Morganlte Brueb Co. 
Stackpole Carbon Co. 
Westlnc-hnu.., E. I, M. Co. 

Rrn!E!hPe, Graphite 
Morganlte Bn1sh Co. 

Brueh, \\'Irr, Pnt'umatlo 
Tngereoll-Rand Co. 

Bru•hholrlen 
Columbia Machine Works & 

M. I. Co. 
Eureka Copper Prod. Co. 

llnlldlna; !llatPrlalo, Fireproof 
Johns-Manville Corp. 

Bullrllnr:e, St""I 
American Brldl'e Co. 

Bu.lkhead1 
H11kellte Mfr. Corp. 

Bonkers, Coal 
American Bridge Co. 

Bus lleatere 
Nichole•Lintern Co. • 

Bne Llr;htln&" 
National Railway Appll

&nce Co.' 
Buae& 

Brill Co., The J. G. 
Cummioge Car & Coach Co. 
Graha.m Broe. · 
International Harveeter Co. 
St. Louis Car Co. 
White Co., The 
Yellow Truck & Coach Co. 

Buahlnp, Cue Dardenecl aod 
lllana;aneae 

Bemis Car Truck Co. 
Brill Co .. The J. G. 
Cincinnati Car Co. 
St, Louie Car Co. · 

Cables (See Wlrea and 
Cable■ ) 

Cambrlo Tape■ , Yellow and 
Bl&ck Varnlehe4 

Imnrton Varnleh & Ine. Co. 
Mica In1ulator Co. 

Carbon BruohN (See 
Bnuhea, Carbon) 

Car Li&"htlnc Fb:ture■ 
Elec. SerTlce Supplle. Co. 

Car Panel Safety Swltehea 
Conoolldated Car He■tlnc 

Co. 
We■tlnchouae E. II M. Co. 

c~rn~~:u sc'!:tt:o. 
Irving Iron Worke Co. 

oar "IVh.,.,la, Rolled Steel 
Bethlehem Steel Co. 

Car■, Dnmo 

Efk~~ilaf"ift,~I iar Co. 
St, Louie Car Co. 

Can, Ou-ElectrlD 
Brill Co .. The J. G. 
General Electric Co. 
Weetlnirhouoe Elec, & Mfc-. 

Co. 
Can, Ou, Rall 

if~~ie 1?1i! ~o~· 
Car■, Pae■enpr, Frel&"ht, Ex-

preu, etc. 
Amer. Car Co. 
Brill Co .. The J. G. 
Clnclnna ti Car Co. 
CUmmlnp Car & Coa.ch Co. 
Kuhlman Car Co.. G. C. 
St, Louis Car Co. 
W11110n Mfir. Co. 
Perly A. Thomas Ca.r Worke 

Co. 
Car■, Seeond Hand 

Electric Equipment Co. 
Car■, Self-Propelled 

~n~r~-E~~- 3o. 
Castings, Braee & Bronze 

A. Gilbert & Son Brass 
Fdry. Co. 

Castlnp, Bran Compo■ltlon 

A~r l"l";,. Anderson Mfg. 
Co. 

Cincinnati Car Co. 
Columbia Machine Works & 

M, I. Co. 
Drew Elec. & Mfg. Co. 

Eureka Copper Prod. Co. 
More...Jonee Braee & Metal 

Co, 
Clllltlon, Gray Iron a.ad Steel 

American Br&ke Shoe & 
Fdry, 

American Bridge Co. 
American Steel Foundries 
Bernie Car Truck Co. 
Columbia Machine Works & 

M. I. Co. 
St, Louis Car Co. 
Standard StO'!I Works Co. 
Wm, Wharton, Jr. I, Co .. 

Joe. 

cr~:~~i,,J'~!~~l•sfo!":
1 

Fdry. 
Bemis Car Truck Co 
Columbia Machine Works & 

M, I. Co. 
St. Louie Car Co. 

Catchcn and RetrleTen, 
Trolle,

Earll, C. I. 
Elec. Service Supplies Co. 
Ohio Br&11 Co. 
Wood Co .. Ch11. N. 

Caunar.r Construction 
Archbold-Br&d,f Co. 

c,,tllna; Car 
Haekelite Mfc. Corp. 
Paotuote Co.. Inc. 

Celllnp, Pb-wood Paneb 
Hukellte Mf&", Corp. 

Cementa, High Temperature 
Johna-Manville Corp. 

ChRflng Plate • 
Manganeee Steel Forge Co, 

Ch&nre Carriere 
Clevelaod Fare Box Co. 
Electric Service &upplle1 Co. 

Change Tray■ 
Cincinnati Car Co. 

Clnult-Bnakcr■ 
A. & J. M, Andereon Mfir. 

Co. 
General Electric Co. 
Roller-Smith Co, 
Weetlmrhouoe E. & M. Co. 

Clrcnh Breakere (OU), 
American Brown-Boverl 

Elec. Corp. 
Ciampa aod Connector■ for 

Wire■ &ad Cahlea 
Doeeert & Co. 
Electric Rallw,u, Equipment 

Co. 
Electric Railway Improve-

ment Co. 
Elec. Semce Suppllea Co. 

Eureka Copper Prod. Co. 
General Electric Co. 
Hubbard & Co. 
Ohio Brass Co. 
Westln&"houae B. & M. Co. 

Cleaner■ and Serapera, Track 
(See also Snow-l')Q_w■ , 
l'lw""pen and Brooma) 

Brill Co., The J. G. 
Cincinnati Car Co. 
Ohio Bru■ Co. 
Root Spring Scraper Co. 
St. Louie Car Co. 

Cln.stera and Soeketa 
General Electric Co. 

Coal and A.■h Danclllnc (See 
Cent!7lnr 1111d Bola~ 
lll1ehlnel'1') 

Coll Band~ ...C 'Wlndlnr 
Machine■ 

Columbia Macblne Work■ & 
M. I. Co. 

Elec. Service 9uppllea Co. 
Weetln&"houae E. & M, Co. 

Cella, Armature ■nd Field 
Columbia. Machine Work■ & 

M. I. Co. 
Economy Elec. Devlcee Co. 
Elliot-Thompson Elec. Co. 
General Electric Co. 
We1tln&"home E. & M. Co. 

Coll■, Choke aod lltleklnr 
Elec. SerT!ce SUPPllN Co. 
General Electric Co. 
Weatlnc-houae E. & M. Co. 

Coln Chanr:era 
IDlnol1 Motive Equ.lpment 

Co. 
Coln Countlnr Machlnea 

CleTel&nd Fare Box Co. 
International Rert1ter Co. 
Johnson Fare Box Co. 

Coln Sortlnc- MachlnN 
CleTelaod F&re Box Co. 

Coln Wrapper■ 
Clenland Fare Box Co. 

Commntaror Slotter■ 
Columbia Machine Worke & 

M, I. Co, 
Elec. Service Suppltea Co. 
General Electric Co. 
Weetln&"houae E. A: M. Co. 

c~i::::tu~or ~r:ttl~!f Equ.lp-
ment, Hand & lllotor
Driven 

Martindale Elec. Co. 
Commutator !-tones 

Martindale Elec. Co, 
Commutator Train&" DeTlces 

Gener&) Electric Co. 
Oommnt■tora or Part■ 

Cameron Elec'I Mfr. Co. 
Columbia Machine Work■ & 

M. I. Co. 
Eureka Copper Prod. Co. 
General Electric Co. 
WeetlD&"hou ... E. & M. Co. 

Compounds, Jnsolatlng 
Johne-Manvllle Corp. 

Compre■!!Ors. Air 
General Electric Co. 
Initereoll-Rand Co. 
Sullivan Machlne17 Co. 
We•tlna;houae Tr, Br. Cn. 

Comprreson, Alr, Portable 
lngereoll-Rand Co. 
Sullivan Machinery Co. 

Oompresaora, Gas 
Sulllvao Machinery Co. 

Coodenaen 
General Electric Co. 
Ingersoll-Rand Co. 
Weotln&"houae E. & M. Co. 

Conde1111er Papen 
Irvlnnon V11rnt•b & Tn•. Co. 
Conduit Duet Undrrftoor 

Johno-Manvllle Corp. 
Conduit•, Fibre 

Fibre Conduit Co. 
Johns-Manville Corp. 
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Connector■, Solderle■■ 
Dooeert & Co. 
We■tlnirhouae E. & M. Co. 

Cooneeton. Trailer Car 
Columbia Machine Work■ 6 

M. I. Co. 
Conaolldated Car Haatlng- Co. 
Elec. Service Suppl.le■ Co, 
Ohio Brua Co. 

Contl'Oll...-o or Parta 
Eureka Copper Prod. Co. 
General Electric Co. 
We1tln&"ho11ae E, & M. Co. 

Cootroller Rernla&on 
Elec. Semce Supplle■ Co. 

Controlling 8T■tem• 
General J!:lectrlc Co. 
Weetlnghouse E. & :M. Co, 

Oonverten1, Rotary 
General Electric Co, 
We■tln&"houae E. & :M. Co. 

Conve,rlng- & Uolellnr: Ma
rhlnery 

American Bridge Co. 
Cop1Jt!r Wire 
Amerlcao Brue Co. 
Amerlcao Steel & Wire Co. 
Anaconda Copper Minlnc- Co, 

Copptt Wire Inotrummta 
111 ... ourlor Teatln~ and 
Recordlnr 

American Braes Co. 
Amerlcao Steel I, Wire Co. 
An&conda Copper Nlulnr Co. 

Cord, B,11, Troll•T, Iter;IJlter 
American Steel & Wire Co. 
Brill Co., The J. G. 
Elec. Semce Supplle■ Co, 
Internatlon ■l &meter Co. 
Roebllnc-'1 Son■ Co., J. A. 
St. Louie Car Co. 
Samson Corda.re Worke 
Silver Lake Car Co. 

Cord Connector• and Couplen 
Elec. Service Suppllee Co. 
Sam■on Cordan Worke 
Wood Co .. Chu. N, 

Coupler1, Car 
American Steel Foundrle• 
Brill Co., The J. G. 
Cincinnati Car Co, 
Ohio Bra.a■ Co. 
St. Louis Car Co. 
Weotlnirhouae Tr. Br, Co. 

Cowl Ventllatort1 
Nlchole-Lintern Co. 

Cranero, Hol■t &I Utt 
Eureka Copper Prod. Co. 
Electric Service Supplice 

Co. 
Cr111• Arm• <See Braeketl) 
Cro11lnc Fonndatton1 

lnlern&tlonal Steel Tie Co. 
CrOHin&'■ 

Ramapo Aja,r Corp. 
Wm. Wharton Jr. ,\ Co .. 
Inc. 

Cr011in&", Frog ■Dd l'lwlteh 
Ramapo AJa,r Corp. 
Wm. Wharton, Jr. & Co., Inc. 

Crouln,: lllanD
Bethlehem Steel Co. 
Ram■PO Alax Corp, 
Wm. Wharton Jr. & Co .. 
Inc. 

CrD■aln,:1, TraeJc (8ee Track 
Special Work) 

Crosal.n,:■, Trolley 
Ohio Bra11 Co. 
We1tln&"houae E. A :M. Co. 

Colvert& 
Central Alloy Steel Corp, 

Curta1ruo &I CurtaJ.n Flxtnl'M 
Brill Co .. The J, G. 
0. M, Edwarde Co., Inc. 
Pantaaote Co.. Inc. 
St. Louie Car Co. 

Dealer'• lllaehlne17 &I Second 
Hand EQu.lomeo& 

Elec. Equipment Co. 
Van Loan Corp., Irvlnir S. 

Deralllnr Devi.,.,. (See al■o 
Track Work) 

Deralllna; Swltehe■ 
. Ramapo Aj&x Col'J). 
Deatln■tlon Sl,m■ 
Columbia M&chlne Works & 

M. J. Co. 
Electric Service Suoplle■ 

Co. 
Det•otlTe Semee 

Wlah•Semce. P. Edward 
Door ~ratlnr DeTlee. 

~~~lnnail ~:r JC:o~• 
Con■olfdated Car Be■tlnr Co. 
National Pneumatic Co., 
Inc. 

Safety Car Devlcee Co, 
Doore and Door Flxtore■ 

~J~1n'ri°ai1 ~~ ~i,_G. 
0. M, Edwarde Co., Inc. 
General Electric Co. 
HRIP-Kllburn Cn 
St. Louie Car Co. 

Doore, Foldlnr: Venlbole 
National Pneumatic Co., 

S~~iy Car Devlcee Co. 
Drlll Grinder 

Oallmeyer-Llvlngeton Co, 
Drlllo Rock 

Sullivan Machinery Co. 
(Continued on Page 1156) 
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Memo: 
ELECTRIC RAILWAY JOURNAL 

The transformer taps, cable 
end connections and b11s con
nectio11s are made wit/, . 

155-

-in this new department of a large 
Eastern Utility 

In any indoor or outdoor station, in any 
distribution or industrial wiring job where 
branches are connected to mains, where 
straightaway or T's or Y's or deadend con
nections are modern ..... DOSSERTS. 

The new edition of the DOSS ER T catalog 
is just off the press. 

Many time-saving kinks toward better 
connections are shown in this 25th year
book. 

It's free. 

DOSSERT & COMPANY, H.B. LOGAN, Presidetit, 242 West 41st St., New York 

D OSSERTS 
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D~.'T~ & Wire Co. 
Elec. Service Su1>. Co. 
lni"ersoll•Rand Co. 
Ohio Brue Co. 

0g:'." =°" Su1>1>llee Co. 

i~~~~~~·E. & M. Co. 

~1umbla l\lachiue Work• & 

J!J~cCService SuppUee 
Co. 

Ohio Braea Co. 
Weetln&'house B. & M. Co. 

EIR~~';,,.°~~.:ork Co. 
1-;lectrlc Transmission Towera 

American Bridge Co. 
Electrical \\1ree and Cnbleo 

Amer. Electrical Worke 
American Steel & Wire Co. 
Roeblin&''e Sona Co.. John 

EJ.!trod,., Carbon 
Ra.1Jw&Y Trackwork Co. 
Una Weldlnir & Bondlnir Co. 

i,;iR~tt:!;•~~\.ork Co. 
Ona Weldinr & BondlDir Co. 

Enirlneera, Comoltlnr, Con• 
tractln11 and Oper11tloir 

Archbold-Brad:, Co. 

:~k!ii~~ 't..rnir Corp. 
B:,lleab:, & Co., H. M. 
Day & Zimmermann, Inc. 
A L Drum & Co. 
Ford,' Bacon & Davi■ 

i~:r.hi~::.1:r~: W. 
Jackson. Walter 
Kelker & DeLeu .. 
Linn & Marshall Co, 
McClellan & Junkersfeld 
Riche:,, Albert S. 
Sanderson & Porter 
Steven• & Wood. Inc. 
Stone & Webater • 
White Enir. Corp .. Tlte J. G 

Enidneera, Inspecting & 

J1~=b~~~'I, Teating Labora..-

En~~.. Oes, 011 or Stea,n 
lng-ersoll•Rand Co. 
WestlDi"bouse E. & M. Co . 

Englnea, Oasollne 
Waukeaba Motor Co, 

Extttlor !Side l'an,I• 
Ha■koll te 111 f i"- Corp. 

F~~~~~ Fare Dox Co 
Econom:, Elec. Devices Co. 
Dllnols Motive Euulpment 

J~g~e<>n Fare Box Co. 
Pere:, !Cfi". Co .. Inc. 

F~!.,1~
1
;~~~~ce Sup. Co 

Foncea. \V'o,·en Wire and 
Fence Poet• 

Acme Wlre Co. 
Amer. Steel & Wire Co. 

Ff!lldere and Wh•el O1111rd• 
Brill Co .• Thi J. 0. 
Cincinnati Car Cn. 
Coo■olldated Car Fender Cu 
Root Sprlog Scraper Co. 
SI. Louis Car Co, 
Star Brue Work• 
Wood Co •• Chae. N. 

Flhre and 1'1bro Tuhlnr 
Weetln&"houae E. " Ill. Cu 

Flflld Cnlla (Su Coll•\ 
Fil•• Cnmmnlator Slotting 

Ma;tindale Elec. Co. 
F1an1reway Ooarrlo, Steel 
w. s. Godwin Co .. Inc. 

FIE~:~l~~ce Supplle■ Cu 
Floor, !lob, 

Ha1kallte Mfa-. Cnrp, 
Flooring._ Fireproof 

Irving uon Work• Co. 
Floorlol!', Monollthlc 

Johna-Manville Corp. 
Flooring, Non-Sllpplo11 

Irving Iron Worka Co. 
Flooring, Open Steel 

Irving lroo Works Co. 
Floorlnir, Steel Sobway 

Irvlnr Iron Worke Co. 
Flooring, Ventllallnir 

Irving Iron Works Co. 
FJ()()n 

Haskellte :r,n,r. Cor1>. 
ForgH 

Du ffalo Forge Co. 
Forctnr• 

~~~c~~ .. s'f!'e1 ~o?· 
Cincinnati Car Co. 
Columbia Machine Wh1. 

~~~~firco~er Prod. Co. 
Standard Steel Worka Co. 

Fi-on & Cros&lnr■, Tee 111111 
Bethlehem Steel Co. 
Ramapn Alu Corp. 
Wm. Wharton Jr. 6 Co 

~~'. Truck (See Tra•k 
Work) 

!'For,,, Trolley 
l!!leotrlc Servtee Suppllee Co 
Ohio Bra .. Co. 
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We1tlD&'houee E. & M . Co 

Fo~~UJ::~~~~~ Jr. lo Cu 

Fn1:'n"aeea, Electrlo Steel 
l\leltlna: 

American Bridge Co. 
FD .. • and l"uMI ltosN 

Columbia Machine Work• & 
M, I. Co. 

Coneolldated Car lleaUrur Cu 
General Electric Co. 
Weatlnghouse E. & M. 1:u 

l"o..,., Reftllablo 
General Electric Co. 

O~~~:;;;.J.:111ir~~~e Wka. & 
M. I. Co. 

Oaokcta, AebNto■ 
Jobna-Maoville Corp. 
Weatlnarhouse Tr • .lir. Co 

Gasoline 
Texa11 Co., The 

Oae Producers 
WPstln,rhnu .. E. &. M. Co 

oa~ollne Torches 
Econon,y Elec. Devices Co. 

011tea, ea, 
BrlJJ Co .. The J . G. 
Cincinnati Car Co. 
St. Louie Car Co. 

Oaui:ea, OU & 'Wator 
Ohio Drue Co. 

Oeor Blank■ 
Bethlehem Steel Co. 

~~~e~ .. s'f!'..1 ~~-
standard Steel Worke Co. 

O.-ar Cooea 
C.hllllnarwnrth Mf,r Cn 
Columbia Machine Work• & 

Ill. I. Co. 
Elec. Service Suppllee Co 
Weetlnarbouae E. & M'. Co. 

G ... r, and Plnlnn, 
Bemla Car Truck Co 
llethlehem Steel Cn 
Columbia Machine Worka & 

M. I. Co, 
Electric Service Su1>olla. 

Co. 
nenP.ral Ele<'trlc Cn. 
National Railway Appliance 

Co. 
Nuttall Co., R, D. 
Tool Steel Gear & Pinion 

Co. 
O•neratlnr Seto. Oaa-Elertrl• 

r.eneral Electric Co. 
Omen1tor1 

American Brown-Boverl 
Elec. Corp. 

f;eneral Ji:Jectrlc Co. 
Leece-Nevllle Co. 
Weellnrhouee E. & M. Co 

Olrder RaUa 
Bethlehem Steel Co. 
Lorain S\eP.I Co. 

nonn <S•e Bell ■ anrl 11oop) 
Grating, Steel Subway 

Irving Iron Work• Co. 
Or""""" IS.,., T,nbrlcalll■) 

Texa• Co., The 
Grlnd•ra and Orlodlnir 

Soppllea 
Metal & TharmH Con,. 
Rallwa:, Trackwork Co. 

11r1nil..,.o. l'nrtahl" 
Ingereoll-Rand Co. 
'Rallwa:, Trackwork Co. 

Grlnd..,.a, Portable E!eetrl• 
RallwaJ Tra<'kwork Co. 

Grlndlnr: Brleka and Wheel• 
'Rallwa:, Trarkwork Co. 

11oard Rall ClamtNI 
'Ramapo Alax Corp, 
Wm. Wharton, Jr. Ii Co. 

Inc. 
11•11N1 Ralls, Tee Rall and 

Manraneee 
RAmapn Alax Corp. 
Wm: Wh"rlon, Jr. I: Co .. 

Inc. 
l1nvd1, Tmll<'7 

Ell'C. !11,,mce Su1>. Co. 
Ohio Br&e• Co. 

Dammer11, Pmmmatle 
Ingeraoll-Rand Co. 

Hand Bolde 
Central Euulpment Co. 

ll11ma, TPoll..,-
ColomblA Machlne Works & 

Ill. I. Co. 
"'"" !'ller-rl,... !lupnll .. Co 
A. Gilbert & Son Braao 

Fdey. Co. 
lllore-Jonee Bra•• & Mela! 

Co. 
Nuttall Co .. R, D. 
Star Brau Work■ 

"""•fll~t• l!!leo. Semce Supplle■ Co. 
G<-nor11l Electric Co. 
Ohio Br1u1• r.n 
St. Louie Car Co, 

fheilllnlnr 
Columbia Machine Work• & 

Ill. I. Co. 
llaekell\e Mfi". Corp. 
Pantuote Co .. Inc. 

RMtere, Car (Ele,,trlo) 
r.oneolldatPd Car HealloJ' Co 
Econom:, Elec, Devices Co. 
G<lld Cu Beat. & Llrht. Cn 
Smltb Healer Co .• Pe~r 

Re&ten, Car, Bo\ Air ••• 
Water 

Sml!h Healer Oo~ Pew 
Beaten, Car, 8toT"e 
Sml!b Heater Co~ Pater 

u..zm,,_Weldlnr 
Railway Trackwork Co, 
Ona Weldloir & Bondinc Co. 

1
~:°~r~':ni;'1'!_dM't~fne Work• & 

Ill. I. Co. 
Ford Chain Block & M. Co. 

Dolsh, Portablo 
[ngersoll-Raod Co. 
Sulllvan Machinery Co. 

Uoee, Drlda:e■ 
Ohio Brue Co. 

110..,. Pneumatla 
WeetlD&"hOuee Traction 

Brake Co, 
Ignition Unite 

Leece-Nevllle Co, 
lndn~trial Tra~tors 
International Harveater Co. 

lnsr,t'rting t:ngineere & 
Chemists 

Pittsburgh Testing Labora
tory 

lnatrumeota. )Ie.u1urlnc. 
r ... uur ,and Rll!OOrdto11 

Americao Steel & Wire Co. 
Economy Elec. Devices Co, 
General Electric Co, 
National Railway Appli-
ance Co. 

Roller-Smith Co. 
Wea\lD&"hOUl<I E. & M. Co 

lnsulatl1>11 Cloth, PaJ)« and 
Tape 

General Electric Co. 
lrYloi'lon Varnlah & Io■. Co. 
Mica In&alator Co. 
Okoolte Co. 
Okonlte-Callender Cable Co. 
Inc. 

U. S. Rubber Co. 
Weat1oirbou1<1 Jil, & M. Co. 

loeolatln,: Bille 
lrvloirtoo Varnlab & Ina. Co. 
ln■olatlnir Varnlah .. 
Irvln&"ton Varnlah & Ine. Co. 

ln•nletlon (See alN Palot<IJ 
Electric Railway Euulpment 

Co. 
Electric Service Sup, Co. 
Geoeral Electric Co. 
lrvln&"ton Varnlab & Ina. Co. 
Mica Imulator Co, 
Okonlte Co. 
Okonlte-Callendcr Cable Co. 

Inc. 
U. S'. Rubber Co. 
Weetlnrhouae E. & M. Co, 

Inaulatlon, Paper & Boller 
Joboe-l\laoville Corp. 

lnanlatlon Slot 
Imn,:ton Varnlab & Ina. Co. 

1-oJat,or Pino 
Drew Elec. & Mfg. Co. 
Elec. Service Suppllee Co. 
Hubbard & Co. 

l1Ut1lator■ (SM alao Lin• 
llaterlal) . 

Drew Elcc. & Mfg, Co. 
Electric Rallwa:, Equipment 

m~. llemce Suppltee Co. 
Ganoral Electrlc Co. 
Hemtn,:ray Glaa1 Co. 
r"1oi't0n Vaml1b & Ino. co· 
Ohio Br&N Co. 
WNUOlfhOUM B. & K. Oo. 

lntmor Sid~ Llolnro 
Haak~llte Mfr. Con,. 

tnt,.rurban Cara (!lee Caro 
PH•en1<er, Frel,rht E:,:preH 

J~k"o,l Automatic Lowerlna: 
Duff l\l!g. Co. 

,;JJaeks, Rall-Bearlna: Scraw, 
Du'ff lllfa:. Co. 

I aeb ( See al IO Craaee, 
Ilolat■ and Llrte) 

Buda Co. 
Columbia Machine Wu. 
Duff Mfg. Co. • 
1!:lflC. Sf!TT\ce ltuJi1>ll•1 r.o. 

Ja•k•, Oo~ernor Controlled 
Duff Mfg. Co. 

;J)Mk•, Horizontal 
Duff Mfg. Co. 

Jacks, Lifting 
Duff Mfg. Co. 

Jack•, · Plpo Forcing 
Duff lllf1<. Co. 

JBcko, Pole 
Doff l\lfg-. Co. 

Jacks, Po,h and Pull 
Duff Mfg. Co. 

J11ck!'l, ~peelal l>urpo!a 
Duff Mfg. Co. 

Jack•, Track 
Duff Mfg. Co. 

tn)nlo. it,,11 (~ Rall ,;JJolnt<o) 
Jnnrnnl, Ben: Liner 

l\langone•e Steel Forge Co, 
JonrnRI lime & Pedeetal Jaw 

<ah,- nr I.lner,-
lllanganc•e Steel Fori'e Co. 

lnornal Boxe■ 
Remle Car Truck Co . 

~f~~1n9.'!·i1 Pa~ ~o.0 · 
St. Loni• Car Co. 

••mflll, <lnard• and Jl'btu,.... 
Elec, Service Sup. Co. 

General ElecU'lc Co. I Ohmmeters 
Weeunirbou.ee B. a. M. Co. , Roller-Smith Co. 

r..ami,•. Aro and fneand.-nl Oil l'urlllora 
(!lee aho IIoadUr;ht<,) De Laval Separator Co, 

General Electric Co. Oil Redulmhrg Devices 
Weetlni"houee E. & M. Co. Skinner Automoth·e Devices 

L&mpa, Slrnal an4 Ha,kor Co. rt 
!!:lee. Service Suppllea Co. u~:x~~t~\.b':"'t.) 
Nlcbola-Llntem Co. Omutbo»<,e (Soe &iu., 
Ohio Brae■ Co. Motorl 

Lnnlrrn•, Classlftcatlou 0.Q'•Acet:rlma (See CuWnir 
Nichols-Llo\ern Co. A.pparata■ 0XT•Aeet71 .... ) 

LPather Packln,r 
Cle,·eland Tanning Co. U. S. Rubber Co, 

lA!tter Bo11rd■ Weallnrhouse Traction 
Cincinnati Car Co. Brake Co, 
Haekellte Mfr. Corp. Packing, Aebestos 

Llghtln&' Fbtorea, loterlor Johna-Manville Corp. 
Electric Service Suppllea I'aint, Gone 

Co. De Vilblee lllfg, Co. 
Ll1rhting Systems Paint, Iron l'resenatl.-o 

Leece-Neville Co. Johna-JI[ aoville Corp. 
Ll1<htnlnr Protection Paint, S1>ra11ng Devices 

IClectrlc Service Sup. Co. De Vilbiss lllfg. Co. 
General Electric Co. Pahita and VIU'u,.b.,. 
Ohio Braaa Co, <Iu1llatinir) 
W.ia\loirhouee J!l. 6 M. Co. Electric Service Sup CQ. 

Line Material Irvlni"ton Vamioh & toe. 
A. Gilbert & Son Braaa Co. 

Fdr:,. Co. Mica Inaulator Co. 
Uoa )laterlal (See alH Paints & \ "aroisbes, Preserv• 

Bracket■• In■uJatora, atin 
'WlrN, etc.) Jos. Dixon Crucible Co. 

Doe1ert & Co. Palote & Varnlsheo, Rallwa7 
Drew Elec. & Mfg. Co. National Ry, A11pliance Co, 
Electric Rallwa:, Equipmeo\ Paints & Yarnl,lu,,., Wood-

Co work 
Zlec·1r1c Service Sup. Co. Valentine & Co. 
Eureka Copper Prod, Co. Panelo, Oawlda, Inalcle 
General Electric Co, Ha■kellte Mt.-. Cutp. 
Hubbard & Co. Pavement Breakers 
More-Jone• Brasa & l\lelal Ingersoll-Rand Co. 

Co, Sullivan Macbiner:, Co. 
Ohio Brae■ Co. Paving Onarde, Steel 
WestlD&'hOU8" E. & M. Co. Godwin Co .• Inc., W. S. 

l,oc,kloir Sprlnr Boxee Paving Material 
Wm. Wharton, Jr, & Co.. American Brake Shoe & 
Inc. Fdr:,. 

Locomotives, Diesel, Electric Pa,·h1r:c ~loterlnls-Vltrlfted 
·American Brown-Boverl Driek 

Elec, Corp. National Paving Brick 
Loeomotlvee, Electrle , Mtrs. Ass'o. 

American Brown-Boverl Pedestal Line•• 
Elcc. Corp. Mang>1oese Steel Forge Co. 

Cincinnati Car Co. t•i~ku, ... Trou.,, Win, 
Cummin(_a Car & Coad> Co. Drew Elec. & l\lfc. Co. 
Genoral Eleetrlc Co. Elec. Service Suppllee Co. 
St. Loula Car Co. Ohio Brue Co. 
Weelln&'hOuee E. & M. Co, Plnloo Pullen 

l,oeomotl.-es, 011 Engloa, Drew Elec. & lllfit, Co, 
Eleetrlt Driven Duff Mfc, Co. 

Inirersoll-Rand Co. Elec. Service 9uppllea Co. 
Luhrl0&tlo11 Encfoeen General Elactrlc Co. 

Staude.rd Oil Co. (of Ind,) Wood Co., Chao. N. 
Texas Co. Pl.nlono ,,.,,. Oe1trol 
Un1Yer1&1 LubrtcaUnir Co. Pms ,'t Hushing• for Brake 

Lubrl,.nt41, OU and Orea■e Equip. 
Staodard Oil Co. (of Ind,) Mangaoeee Steel Forge Co. 
Texaa Co, Pino, Caoa Hardened, \fuod 
Unlnr■al Lubrlcatlnir Co. and Iron 

'.llaehln1r:,, lDAulatlnir Bem!a Car Truck Co. 
.\mer. ln1ulatlnir Mach. Co. Ohio Braa, Co. 

!IanptJIIN Part■ Wa1t1orbouN Tr. Brake Co. 
Bemia Car Truck Cp Pipe Flttlnco 
l\laoganeae Steel Forge Co. Standard Steel Work• Co. 

Haap,neee Steel Cutlnir• Waetloirhou.ee Tr. Brake Co. 
Wm. Wb&rtoo, Jr. lo Co.. Plan,n (See lllaehlne Toola) 

Inc. Platee for '[,e Rall S'lrlteh" 
Hanran- 8t~I Oaard Rall• RamaPO AJax Corp. 

RamaPO Alax Corp, Pllen. Robber lnaul&ted 
Wm. Wb&rlon. Jr, a, Co.. Electrlc Service SuP. Co. 
Inc Plywood, Roof■, Deadlloln,: 

lllanr~eee Steel, SpeclaJ iF'loor ■• Inl4!rlor Paneu, 
Tl'acll: \Vork B1llkb11&d1, Tru■ 1 Plank■ 

Bethlehem Steel Co. Haskellte .M'far. Corp, 
Ramapo Alax Corp. Pnl"nmnllc Toole 
Wm. Wbartoo Jr. 6 Co.. Ingersoll-Rand Co. 

Inc. Pole Clam1>1 
lllancaneae Steel S'lrltehea, Clark-William• En&". Co. 

~oca a.od C-1D11:1 Pole Line Hard"'11t• 
Bethlehem Steel Co. Bethlehem Steel Co. 
Ramapo Alax Corp. Drew Elec. & Mfg. Co. 
Wm Wharton. Jr. & Co., Electric Service Sup. Co. 
Inc. Ohio Br... Co. 

Mrtero (Sl"e Instruments) Pnl ... llffltal !ltraet 
Roller-Smith Co. Batea EXl)anded Steel Trusa 

Kloa Co. 
¥lea ln■ulator Co. Electric Railway E<iulpmen1 

!lflrror•, lnelda and Ootelda Co. 
Cincinnati Car Co. Hubbard & Co. 

Motor Boaes (See Bneea, Pola Mountloro 
notor Clark-WIiiiama En&'. Co. 

Hotor aoc! Oeoeratior Seta Pele Relntorclnir 
American Brown-Boverl Hubblll'd & Co. 

Elec. Corp. Pole Sirena 
General Electric Co. Drew Elec. & Mfg. Co. 

Hotor Lead9 Polee, Tlea, Poet■• Plllnir and 
Doeoert & Co. Lomb« . 

Hntora, EIN!trle American CreoaoUng Co. 
General Electric Co. Inleroatlonal Creosoting- & 
Weetln1<hous" E. & M' Co. Nauglo Pole & Tie Co, 

lllotnrman'a Safety Mlrroro Polee & Tie• TrMterl 
Drew Elec. & Mfg. Co. American Creoeotlng- Co, 

!lfotorman'a Beata International Creoaotlntr 
Brill Co .• The J. G. & Cona. Co. 
Cincinnati Car Co, Pol,., Trolle:, 
El~etrlc Service Sui, . Co, Bell Lumber Co. 
'A'"le-Kilhnrn <:n. Electrla Service Sup. Co. 
He:,wood-Wakefteld Co. NuUall Co .. R. D. 
St. Lot1I• Car Co. Pole■• Tubular St,,ei 
Wnncl r,o., Cb .. N Electric Rallwa:, E<;iulpmeot 

:-llroeellnlose Finishes Co. 
VAlenllna & Co. Electric Service SU1>. Co. 

Not, and Bolte Portabla Orlnder■ 
Bemla Car Truck Co. Buda Co. 
'R•thlehem Stael Co. PnthNld.1 
CindnnBtl Car Co- OlronJIP Cn. 
Hubbard & Co. (Continued on Page IIISI 
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SAFSTEP iaii~?t~~~, . 

While safety, always and under all 
conditions, is the big outstanding 
feature of the "Safkar" Step, its 
time-proof, traffic-proof qualities are 
just as remarkable. · 

All-steel, with the life of steel-a 
rigid, trussed structure- no mats or 
insets or abrasive surfaces to wear 
away-a solid, self-contained unit
these "Safkar" Step features mean 
the very lowest of maintenance cost, 
negligible in fact. 

An investment in "Safkar" Steps 
is an investment in permanent safety 
and serviceability. Write for Bulletin 
D-28. 

IRVING IRON WORKS Go. 
LO!'.G ISLA:\:D CITY. :'I..Y. U.S.A. 

. 
.. 
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• Okonlte-Calleoder Cable Co. 

Inc. 
Powfr Roaaee 

American Bridge Co. 
rower Savlnr Dcvlc .. 
Economy Elec. Devlcea Co. 
National Railway Appliance 

Co. 
rg~j~~':iu8S:~1~0 ~leel 

Prea111re Recufatora 
Genera.I Electric Co. 
Ohio Brau Co. 
Wfltlnrhouon E. a, M. Co. 
WeatlorhoU8e TracUoo 

Brake Co. 
Pompa 

A . S. Cameron Steam 
Pump• (Ingeenolf-and Co.) 

Inge,aoll-Rand Co. (A. S. 
Cameron Sleam Pumps) 

Pompa, Air IJtt 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 

J>ump1. Vacuum 
IngerBOlf-Rand Co. 
Sullivan Machinery Co. 

Ponchra 
Buffalo Forge Co. 

Paol'hee. Ticket 
InteruaUon•I Re"11ter Co. 
Wood Co" ChH. N. 

Rall n.....,.,. and Futenlns• 
Ramapo Alu Corti 

Ball Grlnder1 (See Orlndoq) 
Rall Jolnta 

Canu,r.e St<>el Co. 
Dllnole Steel Co. 
Rall Jofnl Co., The 

Bau Jofnt....welded 
Lorain Sleet Co. 
M•tal &c Th~rmlt Col'I>. 

Rall•. Relaylns 
L. B. Fosler Co. 

Ilana. Steel 
Bethlehem SIMI Co. 
Carneirte Slnel Co. 
'L. B. Foater Co. 
Dllnols Steel Co. 

Ball W eld.lnc 
Metal & Tbermit Corp. 
Rallwa:, Trackwork Co. 
Una Weldinr & Bo1u1in1' Co. 

Ballw&7 Safety 8wltehea 
Con1olldated Car Beatlor Co 
Weatlosbouon E. & M. Co. 

Battao 
.Brill Co" The J. 0. 
bummlnr• Car & Coach Co. 

, Electrlr Semee Sup. Co. 
Hate-Kllbam Co. 
Be;rwood-Wakefteld Co. 
St. Louie Car Co. 

Re,t1fleM1, Mercn17 Arc 
Power 

Am•.rlcan Brown-Boverl 
Elec. Corp. 

Jtec11tera and ,,ttlnc1 
1 Brill Co., The J. G. 

Cincinnati Car Co. 
l!!lectrle l!erTtee Sup. Co. 
Internatfon,11 Rert1ter Co. 
SI. Loni• Car Co. 

Relntor-ment. Oonerete 
Amer. Steel • Wire Co. 
Jlethlebem Steel Co • 
Carnea1e Steel Co. 

Rep"lr !lhot1 A pplla.noea (l'le,, 
aloo Coll Randlnr IUIII 
Wlodlnc lllaehlore) 

Elec. 8ffl"Ylee Supnll•• Co .. 
. R,,i,alr Worlr (See alao Colla) 
' General Eleclrl<! Co. 

Wfl1tlnrhou•e B. 6 K. Co. 
, &11lancrs. OU-

Cincinnati Car Co. 
Eleclrl<! 9emoe SUD. Co. 

Reol1tancea 
Con501ldated Car Beallnr Co. 

X..lwtanee. WI,:,, and Tah• 
American Stoel & Win, Co 
n..neral ElectrlP. Co. 
We1Unrhou.., E. 6 M. Co. 

-......... Trolley CRN 
C..t•h~n and Retrlr,en, 
'n-ollflY) 

Bheo1tat1 
General Elect.rte Co. 
M1ca Inmtator Co. , 
w~•tfnrhnn•• E. & N. Co. 

Roller B,arlnp 
Hyatt Roller Bearlnr Co. 

Rooflnll'. Aoh,oln■ (Corru• 
ptpd & Flat) 

Johno-Manvllle Corp. 
Rooftnr. CV 

lfaekellto Mfa, Corp 
'Psnlasot~ r.n .. Inc. • 

Rnoflnr & Shlnsle Aoheet011 
Jobnn-Manvllle Corp. 

Rnnr., C..r & Bua 
Hukelft.. Mfr. Corn. 

Ruhh .... SpnelaltJes or All 
JClnd• 

' U. 8. Rubber l".o. 
S■fPt:r Control Dnleee 

Safety Car Device• Co. 
Bandon. Trade 

Jlrlll Co .• The I, 0. . 
0. M. Edward■ Co .• Inc. 
Eleetrle 8orTlee Snp. Co. 
Nlcbols-Llotern Co. 
Ohio Brau Co. 
St. Lou!• Car Co. 

s...i. nn11N1a. ~ 
Brill Co •• The J. 0. 

ELECTRIC RAILWAl JuURNAL 

Cincinnati Car Co. 
St. Louin Car Co. 

SHoh, Mrtal. Ca.r Window 
O. M. Edwards Co., Inc, 
Haln-K!Iburn Co. 

!!crapera, Track (See Clean
ers and S..-apen . . Track) 

Seniw Driven, Rubber 
ln111lated 

J'llectrlc Semen Sup. Co. 
SMtlns lllaterlala 

in~Jo~n• l.itrt Co. 
Halo-Kllbum Co. 
Ha•kellle Mfr. Cot11 
Ueywood-Wakefteld Co. 
Mllaeacbueettn Mohal, 

Plush Co. 
r11otanotA! r.o .• Toe. 
St. Louin Car Co. 

!!""h• Rua 
Brlfl Co., The J. G. 
R,de-Kllhurn Co. 
Beywood-Wakefteld Co. 
S. Karpen & Broa. 
St. Louin Car Co. 

S-h, r.ar 111,... alao Rattan) 
Rrlll Co .• The J. G. 
Cincinnati Car Co. 
Ralfl-Klll>nm Cn. 
Heywood-Wakefield Co. 
S . Karpen & Broo. 
St. Louia Car Co. 

Second Hand EqulpmPDt 
Electric Equipment Co 
Van Loan Corn •• Irvinr S. 

Shad,.. V"5tlhnle 
Rrlll Co .. The J. 0. 
Cincinnati Car Co. 

Shc,an 
Buffalo Forge Co. 

Shotk Absnrboro 
Cleveland Pneumatic Tool 

Co. 
!lh.,,.el• 

Brill Co .. Tho J. G. 
Hnbhard & Co. 

Sbovrl•. Power 
Brlll Co .. Th• J. 0 . 

RWt Beartn.ca /!lee Bea,lor;w 
O..nter and !!Ide 

!!lrnah. CV Startlnr 
Consolldatnd Car Heallnr Co 
Electric Semce Sup. Co. 
National Pneumatic Co .. 

1D1'. 
Slrnal•. lndfratlnr 

Nlcboln-Llntern Co. 
Rlrnal S;ratf'llla. Bloek 

1!:l&Mrlr S•n1N 9uu r.o 
Nacbod & U. S. Slroal Co. 
Wnnd Co .. Cha■. N 

!llrnal 8:ralftn1. mrhw&T 
CrONlnr . 

'N°Al'hod & U. S. Slsnal Co. 
Slrnala, Warnlns 

American Strombo• Co. 
Rluk AdJn•tnra (See Brak• 

AdJn1tera) 
SI.air 

CarnPrle Steel Co. 
Rloet \Vll,..I• and Cntuir-

A. & J. M. AnderBOn Mfg. 
Co. 

r.1nclnn11tl Car Co. 
Columbia Macbloe Works & 

M. I. Co. 
Electric Railway Equipment 

r.o 
Electric Railway Improve

ment Co. 
1'll•Mr1P Semce Su11. r,., 
More..Jonea Brans & Metal 

Co. 
Nuttall Co., R. D. 

Smnkreta•k•• Car 
Nlchol•-Llntern Co. 

Snow Plow1 
National Railway Appli

ance Co. 
Rnnw .. Plnwff. Rw~rs Loff 

R~m" 
'RPtll Cn . 'Mi~ l ll 
Cnlombla Machine Work• 

& M. I. Co. 
r.nn•nlf<l11t.fllct r.11r F,.nl .. r r.o 
f"11n,mfnrA Car & rn11ch Co 
Root Springe Scraper Co. 
St. Louis Car Co. 

l'IM>w !lw,.~11er. Ri.ttu 

~~!~~~~~fteld Co. 
Sold•r 

A. Gilbert & Son Braae 
Fdry. Co. 

lleldfOrlnr am! Braalnr A.,.. 
,_,_tu• (S.. 'Weldin,: 
....,_, and Al>l)Al"atn•' 81'>~1txr:~ Co. 

lilP<N!lal Adt.Mln Papera 
In1nston Varnlah 6 Io1. Co. 

8.-1&1 Ttaolnn>rk 
B,thlehem Steel Oo. 
Lorain Steel Co. 
Wm. Wharton. Jr. 6 Co 

Inc. 
8plkee 

Amer. Steel 6 Wire Co. 
llllnola Steel Co. 

Spllelnr Oompnand1 
U. 8. Rubber Co. 
Weatlasbonae E. & K. Co. 

8pllelns Slee,,111 (SN, Clamp, 
and Connec,tor1) 

Spra7 Noni•• 
Drew Elec. & ?,Ifs. Co. 

8
W~~~nal Railway APPII• 

ance Co. 
l'lprlop, Car and Truek 

American Spiral Sprlna' Co. 
American Steel Fonndri11 
Amer. Steel & Wtre Co. 
Bemla Car Truck Co. 
Brill Co.. The J. G. 
Cincinnati Car Co. 
St. Louis Car Co. 
Standard Steel Work• Co. 

Sprlnkhn, Track and Boe4 
Brill Co •• The J. O. 
Cummlnn Car & Coach Co 
St. Loula Car Co. 

Stair Strp1, Safely 
Irving Iron Works Co. 

Steel and !lted Prodoeto 
American Slee! a, Wire Co. 
Carne&ie Steel Co. 
Illlnol• Steel Co 

Stepn 
Irving Iron Work• Co. 

8'-• CV 
Brill Co .. The :1, O. 
Cincinnati Car Co. 

Stokers, llleebanleal 
Babcock lo Wilcox Co. 
Weatlnrhou8<1 E. & lll. Co. 

S~fch~l!~1~tero Co. 
Stor&l'e Batterlee ~ ••· 

1,r1 ... Storarn) 
Strain, In•ulator• 

A. & J. M. Andernon Mfg, 
Co. 

Elec-trlc Semce 8uppllM Co 
Ohio Braaa Co. 
Wo1tln1rhouae E. 6 M. Co 

Strand • 
American · Steel a, Wire Co 
Roebllns'e Son ■ Co •• :r. A. 

Strap• 
Central Equipment Co. 

Strl'et Clara l SN> Cara. Pu-
1enr,r, Fr,111:ht. Expreoa 
eto.l 

Structoral Steel 
American 1Brown-Boverl 

Elec. Corp. 
Superheaten 

Babcock &, Wlleox Co. 
Swncpera, Snow (See Sno• 

Plow1, Sweepers and 
Broom■) 

Switch Stand• and nxt11reo 
Ramano Alu Corn. 

Swllrhboarda, Aabeeto• 
Johnn-Maoville Corp. 

Swllehee 
American • Brown-Boverl 

Elec. Corp. 
Swllrhrn, Selector 

Nlchola-Llntern Co. 
Switch•• and Swllchhoart1 

Conaolldated Car Heatlns 
Co. 

Etectrlo Service Sop. Co. 
General Eleetrlc Co. 
Woetloa-houon E. & M. Co 

Swltebn, Tee Ball 
Ramapo AJax Corn. 

8wlteh111. Track (See 'mu 
Rl)N!lal Work) 

skr:,W:r~;";;:Ptt" Co. 
T,,mp•n. Tie 

Ingernoll·Rand Co. 
RAil ws:v 'l'rackwork Co. 

Taoet1 and Clnlb■ (See Jnon 
l11llnr Clotb. Paper anol 
T11.,..l 

Tf'e Rall !!DC<'lal Traek Wnr' 
Retblehem Steel Co. 
R>lmapn Alair Cc,rp. ~::1c. Wharton. Jr .. & ,..,. 

Telephone. and Pam 
Electric Samca Sup. en 

Telephone & Tet,i:-r1111h Wlro 
Amerll'I\D Steel " Wire C'.< 

Te•tlnr lnotrummta (8,,e 11>
•trnments. ElN!ai'"'1 H-. 
urlnr. T...tlnr. ote.) 

Thttmo1tata 
Con•olfdatrd Car Beatl111' Co. 
Gold Car B•allnr & Lich• 
lnr Co. 

Railway Ullllt:r Co. 
'lmltb HMtr.r Cn .. Pet•r 

Tl•ket Chor>Jlfra & l>Mtroyero 
,a:J.,..trlr ~~rvt"" Sup, Co 

Tirk•!• & Tran•fnr• 
Globe Ticket Co. 

TIH. Jlf•chanlcal 
na.vtnn Mechanical Tie Co. 

Tie Plat .. 
Dllnol• Steel Co. 

"'•• and Tl" Rnda. Steel 
American Bridge Co. 
"un•rl• Sleel Co. 
Godwin Co •• Inc •• W. S. 
Tnternatlonal Bte,J Tie Cn 

Tl~•. Wnnd Cm•• 18H Pnl.,. 
Tl~•. Pnol•, flte. l 

TlrN 
<lPnArill Tire & R11hhnr Cn. 
Goodyear Tire & Rubber Co. 
rnnrnr !hvltrhra 
Wm. Wbartou. Ir, & Co •. 

Inc. 
root Stoel 
Bethl•hem Steel Co. 
Carue&ie Steel Co. 

I oula, l'Tark & llloeellaoeoa. 
Amer. Sterl & Wlr,, Co 
Columbia Machine Works & 

M. I. Co. 
El~rtrlc Service Sup. Co. 
Rnhhard & Co. 
Rallw17 Trackwork Co. 

l'urthe•. Atttylen• <S..• Cul· 
tlnr Appa.ratuol 

Towrr■ and Tra.rum11Nlon 
Structurn 

Archbold-Brady Co. 
Bate• Expanded Sleet Truoa 

Co. 
Weetlnrhonne E. & 111. Co. 

Tower Wago05 and Aato 
Trucka 

MacCardell & Co., J. R. 
Tr11ek Ex11an•loo ~lnl• 

Wm. Wba,ton, Jr. & Co .. 
Inc. 

Trark Grlod,ra 
Metal & Thermlt Corp. 
Railway Trackwork Co. 
Ramapo AJax Corp. 
Una Weldlnr & Bondior Co. 

Track. Special Work 
llethlehr.m SIMI Cn 
Columbia Macblne Works & 

M. I. Co. 
Ramapo Alax Corp. 
Wm. Wharton, Jr, & Co .. 

Inc. 
Trarkte.. Trolley Care 

llrill Co .. Tho J. G. 
St. Louin Car Co. 

Transfer• l!'lr• Tleketo) 
Transfer TablrR 

American Bridge Co. 
TrAnsfnrmer11 

American Brown•Boverl 
Elec. Corp. 

General Electric Co. 
Wentln.-house E. & M Co. 

Tra.nsmlAslon Towrra & 
Slrurtore 

American Bridge Co 
Trapo, Steam & Radiator 

Control \"aln• & Radia
tors 

Jnhna!iotanvllle Corp. 
Treads Sat ety Stair Car Ste11 

Cincinnati Car Co. 
Irving Iron Works Co. 

Tr,e. Wire 
Okonlte Co. 
Okonlte-Callender Cable Co . 

Troll•:r Baars 
r',enrMI Eleetrlc Co. 
Mnre-.1onee Brass & Metal 

Co. 
Nuttall .Co .• R. D. 
Ohio Beane Co. 

Troll•T Bnsrs, Retrlevlna: 
General Electric Co. 
Nuttall Co .• R. D. 
Ohio Bras• Co. 

Trolfe:r BooN 
Brill Co .. The J. 0. 
General Electric Co. 
W••tln,rhnu•• F. & M. Co. 

Trolley :uaterlal• 
Drew Elec. & Mfg. Co. 

Trnll•Y 'la!Prlsl /Ov,rh•adl 
A. & J. ?,1. Aodernon Mfir. 

Co. 
F.leetrlr Servltt Sun. Co. 
lllore-Jonea Braes & Metal 
Co. 

Ohio B•ass Co. · 
Weslln,rhonse. .E. & M. Co. 

Trolle:r ~ho• 
Miller 'l'rnlley Shne Co. 

Troll•:r Wh••I Busbin.-• 
A. Gilbert & Son• Brana 
Fndry. Co. 

Ill ore-Jones Braea & Metal 
Co. 

Star B,.,.. Work, 
Troll,,. Wbeeln (S.,,, \\1teel•. 

Trolle:,) 
Troll,y Wlr• 

American Braaa Co. 
Amer. Electrical Works 
American Steel Fouodrle1 
Amer. Steel & Wire Co. 
Anaeooda Copper Min. Co 
Brldireport Brane Co. 
Roebllnr'• Sona Co.. J. A. 

Trolley• and Trolle7 Systema 
Ford f:halo Block & M. Co. 

Trurk & Body Boleter 
Ct"ntu Pl&!Pa 

Manganese Steel Forge Co. 
Trurka. C'ar 

Bemla Car Truck Co. 
Brill Co .. Tba J. G. 
'Cincinnati Car Co. 
Cummtnra Car & Coach Co. 
Sl. Loni• Car Co. 

Trorkl!I, llotor 
International ll:arveater Co. 
White Co., The 

Tran Plank• 
Ha•kellte Mfr. Corp 

Tablns:. Yrllow and Black, 
Flexlblo Varnlob 

Irvtnrtoo Varnl■b & Io•. Co 
Tnrblnee. St,am 

American Brown-Boverl 
Elec, Corp. 

General Eleetrlc Co. 
Westlorhou■e E. & M. Co. 

Taro1tll•a 
Electric Service Sup. Co. 
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Perey Mfr. Co" Inc. 
Tnrntablu 

American Bridge Co. 
Electric Semce Snppllee Co. 

Vah· .. 
ObJo BraH Co. 
We•tlnshouee Tr. Br. Co. 

. Vanilal-1 l'apera and Slllu 
Irviortoo Varninh & Ine. Co. 

Ventllatora 
National Ry. Appliance Co. 

\"fntl.laton, Car 
Brill Co •• The J. G. 
Cincinnati Car Co. 
Con■olldated Ca• Hoatlns Oo. 
Nlchol••Llntern Co. 
Railway Utlllt:, Co. 
SI. Loni• Car Co. 

Veetlbnle Llnlns1 
Haakellta Mfr Corp. 

Voltmet,ra 
Roller-Smith Co. 

\\'at'h Fountains 
Bradley Washfountaln Co. 

Waterproofing 
W•ld•d Rall Jolota 

Electric Railway Improve-
ment Co. 

LoraJo Steel Co.. The 
Meta.I & Tbermlt Coro. 
Ohio Bra'" Co. 
Railway Trackwork Co. 
Una Weldlor & Bondior Co. 

WPlders. Portable Electrte 
Electric Railway Improve-
ment Co. 

Metal & Tbermlt Corp, 
Ohio BraH Co. 
Rallwa:r Trackwork Co. 
Una Weldin&' & Bondior Co. 
Westlns:houee E. & M. Co. 

W•ld•r•. Rall Joint 
Obin Bra•• Co. 
Bailw17 Traekwork Co. 

W•ldlns: ProceHu and 
AJlpnratn11 

Electric Railway Improve-
ment Co. 

General Electric Co, 
Metal & Tbermit Cort>. 
Ohio Brano Co. 
Railway Trackwork .;:o. 
Una Weldior & Boodinr Co. 
Wentlna-houne E. & M. Co. 

W•ldlnr StN'I 
Electric Rallway Improve

.., ment Co. 
Railway Trackwork Co. 
Una Weldlor & Bondior Co . 

W•ldlnr Wire 
Am•riran Steel & Wire Co. 
r."""'f'lll F.IPc-trlc Co. 
JLailw17 Trackwork Co. 
R,..,hlinr•• Son• Co .. J. A.. 

W•fdlnr Wire and Jtoda 
Railway Trackwork Co. 

Wh••f Guarda (See Fenders 
and \\1trel Guard• l 

Wheel Pres/lea (Sen Maehl■e 
Tool1) 

U1teela, Car, Cast Iron 
Asa'n of Mfrs. of Cbllled 

Car Wbeeln. 
\\1teefa. Car Steel & Steel TIN 

American Steel Fonndrlee 
Bcmin Car Truck Co. 
Csrne.-le St<-el Co. 
Illlnoln Steel Co. 
Standard Steel Worke Oo. 

\\beet•, Sle,I Dlse 
Budd Wheel Co. 

Wheels. Trolley 
Columbia Machine Work• a. 

M. I. Co. 
Electric Railway Equlpmeo\ 

Co. 
Electric Service SUPPlle■ Co. 
Eureka Copper Prod. Co. 
General ElertrlP. Co 
A. Gilbert & Son Bra.as 

Fdry. Co. 
More-Jone• Brass & Metal 

Co. 
Nuttall Co., R. D. 
Star BrM• Work• 

WhPela. Wrourht Steel 
Carnerle Steel Co. 
Illloola Steel Co. 

'Whl1ll"8. Air 
Gf>neral Electric Co. 

i\1,t,:~~t~E. & M. Co. 
Wcellngbou11e Traction 

Brake Co. 
Window Gaarda & F1ttlnp 
Clndnoatl Car Co. 

Wire Ro11<1 
Amer. Steel & Wire Co. 
Roebllor'• Son• Co~ J, A. 

Wlrea and Cahlne 
Acme Wire Co. 
Aluminum Co. of Amerle11 
Am,ricau Brau Co. 
Amer. Electrical Worka 

!::'a:;n~~eeleo~i!~~- Oo. 
Brldreporl Braae Co. 
General Electric Co. 
Okoolte Co. 

Inc, 
Okonlte•Callonder Cabla Co •• 
Rooblinll''I Sooo Co .. J, A. 
Wa,tlnshouen R. a. Jr. Oo. 

\\'nod l'rre~rvatlvee 
American Creonotlnr Oo. 
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ROL-MAN MEANS ROLLED MANGANESE STEEL 

One of the new three-ear articulated 
units on the Sea Beach Line of the 
B. Ill. T.. completely equipped with 
ROL,:MAN Truck and Car Wea.ring
Paris . 

INlt112&: 
Truck and Car Repairs 

with 

M 

ROL-MAN Truck and Car \Vearing Parts are stand
ard equipment on the 67 new three-car articulated 
1inits now being built for the B. M. T. They are also 
standard equipment on the. 150 new .ears recently 
ordered by the City of Philadelphia for the Broad 
Street Subway hnc. And in both eases, ROL-MAN · 
Parts were adopted only after extensive service test~ 

ROL-MAN 
PARTS 

had proven them better and far cheaper in the long run than any other wearing parts obtainable. 

ROL-MAN Parts arc made of rolled manganese steel which possesses tllf J,ighnf resistance to 
abrasive •u:ear of any stul made. A dense, fine grained, uniform texture steel that toughcm and 
hardens under the repeated attacks of impact and abrasion. No wonder ROL-MAN Parts are 
long-lived; they actually improve with time, developing a smooth, polished face with a minimum 
of friction between wearing surfaces. No lubrication required. Much quieter operation 
assured. ''Noise = Vibration = Destruction." 

ROL-MAN \Vearing Parts last for years. By mm1m1z111g repairs and renewals they greatly 
reduce car pull-ins, thereby converting needless expense into additional profit for the operator. 
A practical and profitable application of the axiom, "Reduce Wear and Save Repairs." 

Furnished in all shapes and sizes; pressed, flanged, bent, punched, countersunk and fabricated or 
forged to your specifications. 

Among the electric railways that have equipped their cars with various ROL-MAN \\rearing 
Parts are the following:-Georgia Rwy. & Power Co., Houston Electric Co., Hudson & Man
hattan Railroad, Indianapolis Street Railway, Kansas City Rwy. Co., Lake Shore Elec. Rwy. Co., 
Newport News & Hampton Rwy., Gas & Elec. Co., New York Rapid Transit Co., Pacific Elec. 
Rwy. Co., Philadelphia Rapid Transit Co. (subway, surface and elevated lines), Sacramento 
Northern Rwy. Co., \Vashington, Baltimore & Annapolis Elec. Rwy. Co. 

An experienced engineer, thoroughly familiar with all details of electric railway equipment and 
design, is here ready to serve you on short notice, Send us your specifications. 

MANGANESE STEEL FORGE COMPANY 

:-•:w YORK OFFICE: 
. 30 Churrh St. 

• M 

Richmond St. and Erie Ave., Philadelphia, Pa. 
MANUFACTURERS of ROL-MAN ROLLED and 
FORGED MANGANESE STEEL PRODUCTS 

PITI'SRURGU Ol<'FICE: 
Ollver Bids . 

DF.TROIT OFTil'E: 
Lnlnston llldll', 

I.OS ASOEl,ES OFFICE! 
320 8. Sun Pedro St. 

159 
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"Attractive Cars Are Always tl1.e Most Popular" . 

Williamsport 
using 

Brill Modern -Cars 

to ,vin public patronage 

The five ne\v light-weight Brill 
modern cars recently placed in 
service by the \Villiamsport 
Passenger Railway are designed 
and equipped particularly for 
one purpose- to attract in
creased patronage. Every detail 
has behind it the same thought 
- the desire to win the public's 
approval, at the same time 
avoiding the excessive operating 
costs of the older and heavier 
equipment. 

rnmi1 THE J. G. BRILL COMPANY ~ 
ffl PHILAOE:L-Pt-llA,PA . ~ 
A ME RICA N CAR Co - G.C.KuHI.MAN CAR Co. WASON MANr"c Co 

ST. i..a u• • M O. ci..CVCl,,..AND,DMIO, 9PRINC,:"11CLD,M•a& 



A STANDARD SIZE OF GAS-ELECTRIC DRIVE 
t I 
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Gas-Electric Drive has so increised bus speed, bus 
mil_eage, and bus safety, and has so reduced bus depre
ciation that this equipment is now made in three 
standard sizes for: 

I- Light-duty, four-cylinder buses of 10- to JS-pass
enger capacity for city and interurban service . 

2- Medium-duty, four• or six-cylinder buses of 18-
to 2~-passenger capacity for city and interurban 
service. 

)-Heaviest rypes of six-cylinder buses-both single 
and double deck- for city service. 

Gas-Electric Drive can also be used on I• to 2½-ton 
trucks. Full particulars can be secured from your nearest 
G-E sales office. 

~ - I • > 

GENERAL ELECTRIC 
GENERAL ELECTRIC COMPANY, "CHENECTADY, N. Y. SA LE S OFF I CE S I N PR I NC I PA L CIT I BS 




