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• 
Progressive and courageous finan­
cial and managerial leadership is 
looking to its engineering staffs, 

both in the manufacturing and operating fields, for 
those same qualities in order to make good the 
implied promise of this Times headline. 

That its faith is justified is evidenced by the 
enthusiasm of the special A.E.R.A. committees on 
car design and development, by power savings both 
in production and operation and by better trans­

portation methods and better selling of transpor­

tation. 

In the track field this justification is found in our 
1925 collection of track costs which indicate that 
much renewable base, twin tie construction built 
with high-class rail, joints and paving was installed 
at a lower cost than wood tie, stone ballasted con­

struction. 

May we send you these figures as a barometer to 
check your efforts to help your "Electric Railway 

to Expand in 1926?" 

THE INTERNATIONAL STEEL TIE COMPANY 
CLEVELAND, OHIO 

inancial Section, 
ork Times, 
y 3, 1926 Steel Twin Tie Track 

Renewable Track Permanent Foundation 
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HO\V MANY-
of your motors are held in the correct posi­
tion on the axle? 

Consider the armature end-play and the 
lateral movement of the motor on the axle, 
as commonly experienced, which result in 
a short life of pinions, bearings, gear cases, 
etc. Why not give your motors a ~~sporting 

, chance" with a Quality Axle Collar? 

/ 
Adjustable Screws 

Sherardized 
Permit taking up 
end-play of motor 
on axle. 

• Adjusting Bolts 
locked by cotter pins 
to prevent change Jn 
position. 

Tongue and Groove 
are provided at the 
parting. 

Lock Washer 

1928 

Complete Axle Collar, Front View Complete Axle Collar, Rear Vlew 

Upper Half of Axle Collar Lower Half of Axle Collar 

Wcatinghouec Electric & Manufacturing Company 
Eaat Pittaburgh Pcnn•ylvania 

Sale, Office• In All Principal Citic• of 
the United State■ and Forci11n Countrice 

-I 

Lip,overhanglngaxle 
bearing flange, pro­
vides dust-proof pro• 
tectlon at the rub 
bing 'surfaces. 

I 
The material of the 
collar is semi-steel, 
strong and durable. 

Careful machining 
·assures a tight clamp 
action of the collar 
on the axle seat. 

I 
Clamping Screw 
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It Pays to Bind 

T WO railway men, one the newly 
appointed general manager of a 

city property, were talking of the diffi­
culties so often encountered in nego­
tiating with municipal authorities. 

"Our City Council does not realize the 
essential character of the service ren­
dered by the street railway," the new 
g. m. remarked. "I have told them in 
a general way about the experience of 
cities that have tried to get along with­
out the railways - Bridgeport, Des 
Moines, Toledo, Newark, and Akron 
-but I wish I had more data on this 
subject." 

"Why don't you I.oak it up in the 
back numbers of ELECTRIC RAILWAY 

JOURNAL?" asked the other. 
"I would if I could, but the old 

management here never kept back 
numbers of the JOURNAL. Beginning 
with the first of this year, however, 
we're going to keep them all and have 
them bound regularly." 
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333 amp. 
at 500 v. 
209amp. 
at 300 v. 
150 lbs. 

ELECTRIC R A ILW A Y JOURNAL 

'J\ AX" 
ELECTRIC ARC WELDER 

January 16, 1926 

Do you realize that the Ajax is in a class by itself judged by 
combination of high capacity and low weight? Judged by 
any other standards, "Ajax" also maintains its lead. Its sim: 
ple wirin_g scheme with all circuits in sight, the accessibility 
of all parts, the ample ventilation, the trolley pole making 
contact on the bright underside of the wire- these are some 
of the other features which make "Ajax" first choice on so 
many roads. Finally- price-lower than you'd expect if 
you didn't know. 

If/ hy not get a quotation? 

3132-48 East Thompson Street, Philadelphia 
AOENTS: 

Chester F. Gallor, 30 Church St., New York 

file
8
:irl~al 1~~1n~rln:

0l1
~!,r. Co., Plttabur,rh 

II, F, lllcDermott, 208 S, LaSalle St., Chlca,ro 
Equipment & Englnccrln,r Co., London 
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350,000 Wheel Passes per Ear 

The BC Frog can be located close 
up to the switch points. The run­
ners are formed up to the center of 
the pan, with tips overlapping. 
Wheel passage on and off the frog is 
unfailing. 

---2■·1■" 1115'~~;:a-

Trolley wire is gripped in the C 
Splicer without bending. Three 
hardened steel set screws hold each 
end securely. 

The XH-a rugged insulator for 
guy wires. High tension porcelain 
and long leakage path assure max­
imum insulation. 

~ 

Two years old and what a recognition! Two years 
have put the Marathon Ear to the front as an out­
standing development in line material. 

Repeated endurance tests have shown wearing 
qualities never even hoped for before in trolley ears. 
_Wheel passes numbering 350,000 as compared with 

t 
180,000 with usual types have been recorded. Simi-
larly, 310,000 car movements on a 6% grade. On 
steep grade track 320 days as compared to 120 days 
with other ears. These are representative of the 
performance being derived by electrical railways the 
country over. 

Marathon Ears with 
Spring-Lock Hangers 

Put up Marathon Ears with Spring Lock Hangers (a spring 
cushion hanger) and you have an unbeatable shock absorbing 
and wear resisting combination. 

Write for details. 

OHIO BRASS COMPANY 
Mansfield, Ohio 

Dominion Insulator & Mfg. Co. Limited, 
Niagara Falls, Canada 

5 

10 
PORCELAIN INSULATORS LINE MATERIALS 

rass 1, 
RAIL BONUS CAR EQUIPMENT MINING MATIEruALS VALVES' 
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rJ!riting Onother 
,.., 1925 7"' 

/600~ 

. 
I tJU/t/ 
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I • f I • 

I \ .... i\ 
' 

SAFETY CAR DEVICES Co. 
oF ST. Louis. Mo • . 

Postal and 'lelej11•aphie .Add1·ess: 

WIL~ERDING, PA. 
CHICA0O SAN FRANCISCO NEW YORK WASHINGTON PITTSBURGH 

13,000 Safety Cars Now in Service! 
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Easy to "iet at" 

The ready accessibility to all parts 
is one of the most marked ad­
vantages of Westinghouse DH 
"Bungalow" Compressors. 

Your inspectors find DH Compres­
sors so easy to "get at" that a high 
state of efficiency, with minimum 
effort and expense, is always assured. 

The "Bungalow" Compressor is 
built in sizes suitable for all classes 
of traction service - of the same 
general design and properly con­
structed to promote maximum ac­
cessibility. This feature encourages 
regular and careful inspection. 

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

7 

WtSTIN6HOUStTRACIION·BRAKfS 
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Prompt Service-Everywhere 
3865 Authorized Service Stations! 

. . 

Continuity of operation is essential in passenger trans.-
portation. A motor coach awaiting repair parts from a 
distant factory not only disrupts carefully planned schedules, 
but becomes a costly burden. 

Graham Brothers Motor Coaches are sold and serviced by 
Dodge Brothers Dealers everywhere. The advantage of im.­
mediate service by an organization of the character and repu.­
tation of Dodge Brothers Dealers is a factor that deserves 
the serious consideration of all Motor Coach Operators. 

GRAHAM BROTHERS 
Eva n sv ille - D E T R O I T - Stocluon 

A 01v1s 1 0 N o ,-. OO OGe Bra<OTH e- "1. S IN C:. 
GRAIIAM U ROTII E R S ( CANADA) LI M ITE D-TORONTO O NTA IIIO 

GRAHAM BROTHERS 
MOTOR COACHES 

SOLD BY DODGE BROTHERS D E A LERS EVERYW HERE 
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Headlights-

Dash T ype 

from the viewpoint of the men behind them! 
Darkness, rain, fog and dust- these hold fewer terrors for the motorman when 
he's behind a Golden Glow H eadlight. Its sharply defined beam of light cuts 
its way through the thickest kind of weather-yet the approaching autoist or 
pedestrian is not blinded. 

The characteristic intense, yet soft yellow beam of the Golden Glow Headlight 
makes your service more popular with the public-it's an advertisement of 
quality equipment. 

ELECTRIC SERVICE SUPPLIES Co. 
PHILADELPHIA NEW YORK CHICAGO 

17th and Cambria Sts. 50 Church St. Illinois Merchants' Bank Bldg. 

l'ITTSBURGH 11O8TON SC RANT ON DETROIT 
839 Oliver Building 88 Broad St. 316 N. Washln~ton Ave. General Motors Building 

Lyman Tube & Supply Co .• Ltd .• Montreal, Toronto. Vancoun r 

The Golden Glow reflector 
will not scratch, tarnish or 
corrode. It is a permanent 
reflector and easy to keep 
clean. 

Golden Glow Headlights 
are made in various styles 
and sizes to suit any require­
ments. Portable or built-in, 
-dash installations and roof 
mountings. 

See ESSCO Catalog No. 7 for 
further illustrations and de­
scriptive matter. 

Portable Type 
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Simplicity, the . K~ynote 
.of the Christensen Brake 

No outside 
levers, pull 
~ . \ 

ro,9s, cables,' 
··i ·knuckles, 

. universal 
. 

connections, 
or cams. 

A CYLINDER mounted inside the 
brake drum; two opposing pistons 

whose stems transmit a direct thrust 
against opposite ends of the brake shoe; 
nothing else. 
The only connection between wheels and 
frame is the flexible reinforced hose that 
carries the air to the cylinder. 
No adjustment is ever necessary from the 
time the brakes are originally set up until 
the linings are completely worn out, and 

because of the even, pos1t1vc braking 
power, extremely long life is obtainable 
from linings. 

Very low brake maintenance costs result 
from Christensen simplicity.- "Out of 
service" for brake adjustment or repairs 
is extremely rare. 

It will pay every one in any way reaponaible for 
bua operation or who ia contemplating the operation • 
of buaea to read the descriptive booklet "Chriatenaen 
Automotive Air Brahu." Send for your copy. 

Christensen Air Brakes can be secured as original 
equipment upon the leading buses when specified. 
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are availab1e 
ryuur 

u~ 

OPERA TING· experience is the . 

to revenue earning, which me; 

low-cost, profitable miles. 

To operate 2 ¼ million miles per mo. 

on the streets of New York, Chicago~ 

St. Louis, and ca 

150,000,000 pass 

gers a year, Ci 

for a vast orgc 

za tion behind it 

From this gr 

laboratory, on 

street, have comt 

the forms necessary to keep the syst 

run ning smoothly and check operatic 

Transportation is an industry t 

calls for a business structure to back 

the operation of motor buses, and Yet 

Coach ex perience has accumulate 

system which 

completely at 

disposal of ~ 

railway. 

When Yell 

Coach reco 

mends, it yields freely every meth 

down to the last form card, that is u. 

in our own transportation business. 



The result to the ra ilway seeking ad­

ice is valuable beyond estimation . 

actors secured are : 

1. The proper sort of accom modation 

the public: comfor table, reliable and 

fe. 
2. Profit to the operating com pany, 

hich means the carrying of the maxi­

um number of passengers at the lowest 

st per mile. 

3. The installa-

on of a complete 

orking s y s tem . 

4. The selection, 

desired, of oper-

t in g pe r sonne l 

d the training of 

e men employed. 

In Yellow Coach, transportation units 

re used merely as a means to an end, 

ut that end is low-cost, profitable m;/es. 

Where else can this service be dupli­

ated? 

A study of Yellow Coach literature 

ill likely answer some of your problems. 

rite for our catalog a n d other interest­

g data. We w ill be g lad to make a 

ansportation survey fo r you. 

Jirenf!h 
o1 personnel---~-

A N ORGANIZATION is only as strong as the men who make it. 
.n_ This is particularly true of a company which sells seroice, or, in 

the case of Yellow Coach, transportation on a basis of low-cost, 
profitable miles. 

Yellow Coach management has been built up with men who are 
specialists in their line of endeavor. Their t1ansportation experience 
has been secured on the firing line of actual operation. Their engi­
neering and manufacturing experience has been gained through close 
study and association with transportation practice and needs. For 
example-

EDWARD WOTTON, Equipment Engineer. Mr. Wotton, Super­
intendent of Maintenance, has the distinction of being the first man 
to drive a motor coach in America. Mr. Wotton obtained his first 
experience in the mechanical field with the firm of Brazil, Holbrow 
and Straker, manufacturers of steam lorries in Bristol, England. He 
was a demonstrator for the company which constructed the first 
gasoline buses made in England. In 1906 Mr. Wotton came to the 
Fifth Avenue Coach Company. As general mechanical foreman for 
that Company, Mr. Wotton established a world-wide reputation in 
the development of the motor coach from a mechanical standpoint. 
As General Superintendent of Maintenance and Equipment for the 
Chicago Motor Coach Company, Mr. Wotton is in constant consulta­
tion with the mechanical staff of the Yellow Truck and Coach 
Manufacturing Company. 

.7here 1:i- no su/;stitule 
./or experience ----: 



Type X 17-21 Passenger 
Parlor Coach 

Interior view looking forward 

1/un.,portation ex»erience / 
expre.r.red in interior fitting:,_ 

T HE interior of Yellow Coaches 
clearly demonstrates the care 

used to incorporate transportation 
experience into every part of Yellow 
Coach design. 

It is essential that the interior of 
public vehicles be kept clean and 
sanitary. The seating arrangements 
and finished interior must be planned 
for beauty of appearance combined 
with easy and economical mainte­
nance. 

In the design illustrated above, 

Yellow Coach has surrounded the 
passenger with a degree of luxury 
and comfort comparable to the finest 
privately enclosed cars. Seats are de 
luxe wicker chairs finished in frosted 
mahogany and upholstered in genu­
ine brown Spanish leather. Side post 
panels and roof headlining are of 
matched grain mahogany. French 
plate mirrors on every sidepost. 

Transportation experience is ex­
pressed in this construction- for the 
benefit of both riders and operators. 

YELLOW TRUCK ® COACH MANUFACTURING COMP ANY 
SUBSIDIARY GENERAL MOTORS CORPORATION 

5801 WEST DICKENS AVENUE, CHICAGO, ILL. 
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It's easy to repeat the slogan! It's' simple to applaud the abstract idea, 
But the next step is to bring the concrete questions down to 

your own properties-how many new cars are needed 
-how many existing cars can be modernized­

what types of equipment are essentially 
modem - and will progress of this 

character pay for itself? 

'==========,1 

NATIONAL PNEUMATIC 
Backed by many years' experience in 
modernizing railway cars, the National 
Pneumatic organization can be relied upon 
to furnish practical ideas, workable plans, 
and the most efficient door and step oper­
ating equipment. 

In line with present tendencies of other 
leaders in the industry, the National Pneu­
matic Company has developed new and 
improved apparatus, designed to increase 
speed, reduce labor, and at the same time 
actually add to the safety of railway 
operation. Some of our latest develop­
ments, for example, are: 

New Light-Weight Door and Step Mechanism 

New Refinements in Door Engine Design 

The Automatic Treadle Exit Door 

The Fare Box Motor 

NATIONAL PNEUMATIC COMPANY 
Executive Office, 50 Church Street, New York 

General Worlu, Rahway, New Jersey 

CHICAGO MANUFACTURED IN PHILADELPHIA 
518 McCormiclc Building TORONTO, CANADA, BY 1010 Colonial Trust Buildin& 

Railway & Power Engineering Corp., Ltd. 

16 
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• The Mack mitra.tion 
Beon the lookout for old No. 0 when it 
stop.r at your city 

Old MACK N o. 9, the oldest bus in the country, is touring 
the United States under its own power. It is headed your 
way. Ultimately it will arrive, and when it does you will 
surely want to see this ancient relic which so vividly recalls 
the earliest days of the bus industry. 
Mack B rothers, the original of Mack Trucks, Inc., almost a 
quarter of a century ago, 1901, to be exact, made, delivered 
and sold to Higgins' Tours of New Orleans and Chicago this 
sightseeing bus. It was the ninth gasoline vehicle they had built. 
After 23 years of active and uninterrupted service with its 
original owners, Old Mack No. 9 has returned to the fold and 
is again the property of its makers. It has travelled between 
750,000 and 1,000,000 miles, has consumed more than 250,000 
gallons of gasoline and in actual number of miles travelled 
has circled the globe 30 times. The chassis and body are the 
iden tiq1l units which were delivered in New Orleans way back 
in 1901. T he old motor, with the exception of normal re­
placements, is the same old snorter which was first bolted to 
the chassis frame so long ago. 

And now Old Mack No. 9 is visiting you, under its own 
power. For two years it will tour the country, visiting every 
one of the 95 Mack branches. From Coast to Coast and from 
the Mexican Border to the Great Lakes this old bus will 
migrate. 
Months ahead the tour is scheduled. Everybody wants to 
see Old Mack No. 9. You will want to see it when it chugs 
up to your city. Drop us a line and ask us when it is coming. 
We will be glad tQ give you its schedule, let you know when 
to expect it, and at the same time send you a little illustrated 
booklet of its history. Just say, "When will Old Mack No. 9 
arrive here?" 

MACK TRUCKS, INC. 
INTERNATIONAL l\lOTOR COl\JPANY 

25 Broadway, New York City 
~i1u•t,·•fln• dirf"t't 1\IAC'K fn<'tor,· hrnurh<'R opf"rntf" 
........ , lite tith•s of: "M/\{'K-JNTt:n:,;,\TI0:,/,\1, MOTOJt 
TH{"('K ("ORl'ORATJO:--;," "'J/\('K ~IOTOlt TRUCK 
('0.\11'.\.'.'\\'," and ".\IAl'K TlllTKI" of ('nnBda, Lt1l." 
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American 
BROWN 

BOVERI 
Power Rectifiers 

Efficient in Sub-Station Service 
under extreme load variation 

Widely used in Europe for a number of 
years, Mercury-Arc Power Rectifiers have 
found their most popular application in the 
electric railway field. Their ability to 
effectively handle the fluctuations in load 
on railway lines without material loss in 
efficiency, from no-load, to high overload, 
is proved. There is no inertia of heavy 
rotating parts to be overcome. 

On the accompanying chart are curves 
showing the comparative efficiencies of the 
three classes of conversion equipmcnt­
Rectifiers, Rotaries and Motor-Generators, 
This data was developed from actual tests. 
Note the great advantage of the mercury­
:irc rectifier at one-quarter load, an ordi-

nary condition on traction lines in non• ~ 

rush hours. 

Other advantages of the Mercury-Arc 
Power Rectifier are :-absolutely quiet 
operation, no moving parts except small 
auxiliaries, adaptable to full automatic 
operation, minimum maintenance required. 

Further details of the principles, con­
struction and operating features of this 
equipment will be given m subsequent 
advertisements. 

Brown Boveri engineers have developed 
the Mercury-Arc Power Rectifier to a· high 
degree of perfection in Europe. We are 
now prepared to build and install this type 
of equipment in America. 

Products of 
American Brown Boveri Electric Corporation 

J 

Elutric Locomotivts Motors (all siius and typn) Steam Turbo Generators 
for any sy,tem of current, high or /O'UI Rotary Converters for normal or high prnsures anil 
tension, Motor Generator, suptrluals 

Complete Equipment Tran,formers (PO<Wer or curr.-nt) Automatic Regulators 
for railway electrification Switmu, Controllers · Relays 

Mercury-Arc Powtr Rectifiers d II A ·1· E . Turbo Compre,sors and Blower, (stul enclosed) an a uxz zary qu,pment 
Dieul-Elutric Locomotives Oil Switchn Electric Furnaces ., 
Mining Locomotives Condensers and A11xi-liariu Induction Regulators , ----· -------------------------------- ': 
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Mercury-Arc Steel enclosed 
POWER RE_CTIFIERS 

for sub-station service 
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Graphic Comparatiiie Efficiency with Rotative Eq~iPment 

Mercury-Arc Power Rectifiers pay for 
themselves quickly where D.C. load fac­
tor is variable or low. 

In addition to their recogniz.ed position 
in the railway field, they can advantage­
ously replace rotating equipment in Cen-

tral Station distribution and industrial ap­
plication, not only because of their great 
efficiency, but because they are noiseless 
in oper·ation, cause no vibration, do not 
require special foundation and occupy a 
minim1:1m of space. 

AmericanBrown Boveri 
Electric Corporation 

Plants at Camden, New Jersey 

Main Ofli.ce: 165 Broadway, New York 
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LIGHT WEIGHT CARS 
of all types for city and interurban service 

Detroit Municipal Railways Chicago Surface Lines 

Georeia Railway 
and Power Co. 

Type MC-62 Lieht Weight Low Car Body Truck 

Marion and Bluffton 
Traction Co. 

Single and Double Trucks, Snow Sweepers, Snow Plows and Work Cars 

Gas - Electric Motor Coaches- Motor Coach Bodies 
Our engineering department is at your service. 
We will be pleased to either submit specifications 
and drawings and to quote prices thereon, or we 
will submit proposals on specifications furnished. 

_ CUMMINGS CAR AND COACH COMP ANY 
Successors to· McGuire-Cummings Manufacturing Co. 

General Offices: 111 West Monroe Street, Chicago, Illinois 
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WARNING! 
Tliere is 

no substitute 
for Pantasote 

ELECTRIC RAILWAY JOURNAL 

Wherever electric cars 
are operated you'll find 
Pantasote and Agosote 

21 

In the great distributing 
Centers of the West 

Omaha 
Chicago 
Kansas City 
Minneapolis 
St. Paul 
Salt Lake City 

Battle Creek 
Atchison 
Kalamazoo 
Dubuque 
Winona 
Oshkosh 

Records of Pantasote and Agasote service cover a 
period of more than a quarter century. They embrace 
every phase of railway operation, --steam railroad, 
street railway and electric interurban. And still, when 
new car orders or supplies requisitions are made out, 
Pantasote and Agasote are emphatically specified. 

Such experienced and successful operators as those in 
the cities listed above can have only one reason for 
consistent adherence to Pantasote and Agasote,­
proved satisfaction and economy in service. 

You, too, will find that it pays well to spedfy and insist 
upon only genuine Pantasote Products. 
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Thi! cover ia readily removable 

The new G-E Line Breaker 
control handle replaces the 
usual main operating handle of 
the controller, as well as ratchet­
switch, slip-ring or cam-operated 
contacts, which previously have 
been placed inside of the con­
troller. It makes installation of 
line breaker equipment easier 
and operation better than ever 
hcfore. 

ELECT R 1 C RAILWAY JOU R NAL- Januar y 16, 1926 

·This G-E Line Breaker 
is new and better 

Reasons why it is better: 

Lighter weight- in line with the lighter 
weight of modern car equipment. 

The cover is readily. removable-permit­
ting access to working parts. 

Parts are more accessible- which also 
facilitates inspection. 

Improved blow-out. 

Less installation expense- made possible 
by the new operating handle. 

If you are not familiar with the purpose 
and advantages of Line Breakers, get in 
touch with our local railway specialist. 

s,c-21 

GENERAL ELECTRIC 
GENERAL ELECT RIC COMPANY, SCHEN ECTADY, N. Y., SALES OFFICES IN ALL PRINCIPAL CITIES 
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Modern Maintenance Means Putting Equipment 
in Better than Original Condition 

MANY things can be done as a part of the regular 
maintenance work on cars that will improve 

appearance and provide greater comfort and con­
venience for passengers. It is not enough when a car 
comes into the shop merely to have it put back as nearly 
as possible into its original condition. The master 
mechanic should have in mind that many improvements, 
developed perhaps since the car undergoing repair was 
built, are available and may be incorporated into the 
design. 

An example of this is the modernization of car trucks 
practiced by the Lehigh Traction Company, as told in 
an article by James W. Brown in this issue. New 
parts have been used that give the trucks operating 
qualities comparable with those of most recent design. 
As to the cost of doing this, of course, there is some 
question as to whether there is real economy as com-
ared with the use of entirely new trucks. 
l\lany other details of car equipment can be improved 

o as to give more effective service at even less propor­
tionate cost. Among these opportunities are reduction 
of step height; elimination of narrow, inconvenient 
doors and poorly placed stanchions and barriers; loca­
tion of rails and hand straps; seats; destination signs; 

indow shades, and floor coverings. 
Some of these changes can be made at no additional 

ost if the work is carried on at a time when the car 
ust be overhauled anyway and new parts installed 

or replacement. A study of the possibilities is sure 
o reveal many other ways in which the older car can be 
astly improved and made more acceptable to the 
atrons. 
Extensive remodeling of old equipment is not 

dvocated, as there are many examples where the money 
sed for such work could have been spent much more 
rofitably in purchasing new equipment, 'but there is 
ften room for improvement in cars that are of fairly 
ecent date. Modern maintenance requires particular 
ttention to appearance and convenience so that the 
ad features of old equipment will not be thrust con-

tinually upon the rider's attention. 

owered Step Heights .Possible 
on Some Existing Types of Equipment 

TEP heights have been given particular attention 
in the design of the newest types of cars. Lower 

teps have come with reduced motor heights, and thus 
re a tribute to the electrical manufacturers. Some 
ilways which have purchased new equipment have 
creased wheel diameters on old cars correspondingly 
order to reduce the number of sizes of wheels used. 

his has also reduced step heights. 

Mechanical departments are loath to decrease the 
clearances between the roadbed and the bottoms of motor 
shells which are obtained with new small diameter 
wheels, as such a reduction necessitates increased atten­
tion in order to prevent trouble when wheels become 
worn. On a large number of roads it has been found 
that the clearances of one type of equipment are con­
siderably less than for all others. There is no reason 
why the clearance should not be standardized at the 
minimum. This will simplify the inspection and it 
will have the further advantage that it will reduce the 
step height. The sizes of wheels used under old cars 
were seldom determined by the height and number of 
steps obtained and their effect on the traveling public. 
Today it is felt that the added attention required to 
operate small diameter wheels with small motor and 
gear clearance may be amply repaid by more satisfied 
riders. 

Car Signs Should Clearly Give 
Definite Information 

DESTINATION and route signs on cars should be 
made to serve a real purpose and attract additional 

patronage instead of diverting it to other channels. 
A regular patron of a particular car line pays little 
attention to the route and destination signs unless 
several different lines are routed by the particular point 
at which he boards the car. When he has to take an 
unfamiliar line the case is quite different. Then, too, 
the stranger in the city and the casual rider on a line 
expect route and destination signs to give clear, concise 
and intelligent information. 

It is little wonder that a stranger pays ten to twenty 
times the price of car fare and takes a taxi in order to 
be rid of the inconvenience and annoyance of finding 
out if any of the particular cars he sees passing will 
take him somewhere near the point he wishes to reach. 
The railway will also be benefited much by having 
signs of such size and with a contrast in color so that 
they may be seen and read readily at a considerable 
distance. Lengths of stops are decreased if the pas­
senger can get to the loading point before the car stops. 
It is unnecessary for the railway to buy new equipment 
to improve the sign conditions on its cars. Desirable 
changes can be made a part of the maintenance program. 

Selection and installation of even the most excellent 
signs are insufficient in themselves. Deterioration is 
fairly rapid, particularly with the roller curtain type 
now so generally used. The writer recently boarded a 
car on which the destination sign was illegible at a 
distance of half a car length. Certainly a condition such 
as this does the company little good. Particular atten­
tion should be paid to the repainting and replacement 
of signs as frequently as is necessary to give clearly 

This is the issue in January that is devoted essentially to maintenance subjects 
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.and legibly the information wanted by the patron, so 
that he can signal the right car without hesitation and 
without delaying other cars by unnecessary stops. 

Arranging Car Colors 
to Give Streamline Effect 

ONLY in comparatively recent designs of car bodies 
has particular attention been given to the elements 

of design that result in pleasing curves and streamlines. 
:Many cars have vestibule windows and panels of doors 
-0ut of line with the side windows. Where a distinct 
contrast in the color of the paint used for sash and 
the adjacent car body is used the lack of streamlines 
is made more pronounced. 

Several railways are using a cream or light yellow 
color for the sides down to the lower edge of the belt 
rail, and an orange or red below this. By carrying 
the light color around underneath the end belt rails 
the dividing line of the two colors is made to line up 
so as to produce the desired streamline effect. A study 
and use of such painting effects as this is sure to result 
in added attractiveness for the cars and maintenance 
costs are affected but slightly. 

A Continuous Supply of Coal Is 
of Vital Importance lo Railways 

FEW, if any, commodities "affect the electric railway 
industry more than does coal. The fuel used in its 

power houses is but one factor; there is also the rise 
in the cost of metals that must result with increased 
coal prices, to say nothing of the demand for higher 
wage scales that follow increased living costs, by reason 
-0f the higher price of fuel. So while the present strike 
in the anthracite mines affects many of us personally, it 
.should be of particular interest to us as railway men. 

In regard to the nation's lack of authority to deal 
with the coal situation President Coolidge, in his recent 
message to Congress, said: "At the present time the 
national government has little or no authority to deal 
with this vital necessity of the life of the country. 
It has permitted itself to remain so powerless that its 
-0nly attitude must be humble supplication." He sug­
gests as a means of regulation that "authority should 
be lodged with the President and the Department of 
Commerce and Labor giving them the power to deal with 
.an emergency." 

This raises the question as to whether an emergency 
.should ever exist or whether regulation should be ap­
plied to avoid the possibility of an emergency. There 
is in this country a great supply of coal ready to be 
mined. There is a supply of labor more than sufficient 
to mine it as fast as it is needed. Why then should an 
emergency occur? There is no doubt that an emergency 
~xists. There is already a considerable use of makeshift 
fuel substitutes and there are rumors of large coal im­
portations from Europe. The present controversy af­
fects the anthracite mines particularly, but the anthra­
cite industry affects the entire fuel industry as surely 
.as a complete failure of car service would cause a stam­
pede to other means of public transportation and the 
demoralization of their service. Emergencies are liable 
to occur in any business. But they have come to be 
€Xpected regularly in the coal industry. When an emer­
gency exists much of the damage is already done. 
Action should come before the emergency begins to 
.avoid the kind of crisis we arc now facing. 

We are all tired of over-legislation. But when t hE 
coal industry assumes monopolistic aspects by havinl! 
the miners arrayed solidly on one side and the operator~ 
lined up solidly on the other, yet both restricting the 
supply and forcing up the prices, there is need for a 
little direction from the outside. 

An attempt to regulate a commodity like coal would 
not be without its difficulties. Among the complications 
would be the question of whether such control should be 
exercised by the state or the federal government. The 
many interstate transactions would almost require some 
phase of fede ral control. Perhaps the nearest to a , 
parallel to this is the ruling of the United States Su- . 
preme Court that gas transmitted from · one state to · 
another to be sold at wholesale comes under the regu- • 
latory powers of Congress, but that gas transmitted 
from one state to another and distributed to various 
retail customers comes under the jurisdiction of the 
state. Such regulation need not be a strict fixing of 
prices, but rather should provide a means of insuring a 
continuous supply of coal, and the prices would take 
care of themselves through the channels of competitive 
trade. Among the things to be considered would be a 
fair basis for wages, which is largely the cause of the 
present controversy. 

No doubt the coal operators, and the miners too, 
would violently oppose such regulation. Yet in time 
they would profit by the stability that would be given 
to this industry, just as public utilities have become so 
stabilized financially that their securities are looked 
upon by the careful investor almost as favo1·ably as 
municipal bonds. Let's stop having coal emergencies. 

A Statement that Carries 
Its Own Encomium 

OEJUVENATION is a word that is being bandied 
I'- about a great deal in electric railway circles these 
days. There have been many notable cases of prop­
erties that have been revitalized, but none in its way 
is more significant than that of the Brooklyn Rapid 
Transit. The evil day of that road was Dec. 31, 1918. 
It was an evil day in the sense that it marked the road 
being placed in receivership, but it was not evil in the 
sense of the good that has since followed. 

Of course, it would have been better, perhaps, if the 
necessity had not arisen for such action, but since it 
did, the court and the receiver, Lindley 1\1. Garrison, 
proceeded to work out the salvation of the road. How 
well this has been done is shown now by the fact that 
the common stock of the successor, the Brooklyn-Man­
hattan. Transit Company, has been placed on a di°vidend 
basis in less than a year and a half after reorganiza­
tion. It is a new company in spirit, in hope and in out­
look, in charge of a progressive personnel, largely the 
same as the old one. 

In the last year and a half $8,500,000 has been spent 
for improvements and the directors have just author­
ized the expenditure of from $4,500,000 to $5,000,000 
fo r the purchase of new cars. The company stands 
committed to the policy of being ready to deal with the 
city on the matter of additions · to the rapid transit 
systems when the city is ready to deal with it. Under 
Hylan the officers were unable to get anywhere, but 
Chairman G. l\L Dahl carried the fight to the ex-Mayor, 
much to the latter's discomfiture. 

But that is done and gone. Just at this time tw<> 
matters in connection with the affairs of the company 
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are of particular interest. One is the fact that the 
company has been able to do so well and the other is 
the stress put by Mr. Dahl on the probable future trend 
of financing for the company. His statement to the 
stockholders, which was widely quoted, sets forth the 
need for a balanced financial structure along the lines 
suggested by the committee on finance of the American 
Electric Railway Association, and would seem to indi­
cate that the hope for the future is to finance by issuing 
junior securities. Moreover, Mr. Dahl's statement 
brought out forcefully the wide distribution of the 
securities of the company, showing as it did that only 
8 per cent of the preferred and common stock is owned 
by those holding more than 100 shares each. The aver­
age number of shares per stockholder is 96. Mr. Dahl 
said that it is not only in the interest of investors in 
the common stock that they should have a return on 
their investment, but that it is in the interest of the 
public and the city. Then he proceeded in direct 
language to point out why. This was an excellent piece of 
publicity; To the initiated very little explaining needs 
to be done about a statement of earnings that shows 
operating revenue of $18,636,971 for the five months 
ended Nov. 30, 1925, compared with $17,788,580 for the 
similar period in 1924 and nets of $2,514,802 and 
$2,093,314 for these comparable periods. The figures 
carry their own encomium. 

Public Utility Operation on Plan of a Regulated 
Monopoly Not Completely Understood 

CLARENCE K. CROSSAN voted "No" to the Phila­
delphia Rapid Transit plan to purchase taxis. He 

cast the lone negative vote of the ten members of the 
transportation committee of the Philadelphia City Coun­
cil. Fortunately for the progressive plans of the P.R. T. 
there were nine affirmative votes and the measure has 
been approved for city co-operation in the taxi co-ordi­
nation plan. 

The principle back of l\Ir. Crossan's logic is the de­
plorable feature of his reasoning. "There is no such 
thing as a good monopoly,'' Mr. Crossan is quoted as 
saying, and thus the philosophy of a bygone age was 
revived. To him "monopoly" and "trust" still call to 
mind the incongruous monster of the past. Fortunately, 
there appear to be fewer Crossans each year who fail 
to realize that a monopoly under public regulation is 
the most economical means of providing public service, 
and that a monopoly under regulation is in reality not 
a monopoly in the sense that it has a strong-arm con­
trol of the industry. 

Only in recent years and often by means of expensive 
receiverships is the country getting rid of the duplica­
tion of capital expenditures occasioned by competitive 
building of railway lines years ago. In · more recent 
times we have had the experience of the dual telephone 
system in many parts of our country, to the ag­
gravation of the merchants and business houses that 
were required to make a double expenditure for tele­
phone service. 

Our present national administration is tending 
strongly toward consolidation of the country's railroads 
into balanced non-competitive groups, always under the 
regulation of the I. C. C. The regulatory body created 
and controlled by a just and a wise public service com­
pany law gives to the public the advantage of non­
eompetitive service by private capital, and protection 
against unjust practices and abnormal profits. 

Some Advantages of 
Foremen Conferences 

GROWTH of interest in the training of foremen is 
an encouraging sign of the times in electric rail­

way circles. If the facilities for educational work on 
electric railway properties are limited, they may profit­
ably be concentrated on the supervisory force, at least 
at the start. Foremen are in intimate contact with 
the workmen on one hand and the management on the 
other. They have the point of view of the workman, 
because in general they have been promoted from the 
shop or track forces. As foremen they are part of 
the management, because they have been transferred 
from "work jobs" to "responsibility jobs." 

Experience with foremen conferences in many indus­
tries has shown a keen desire for training in foreman­
ship. l\Iost of the men, of course, have been good 
workmen, but many have been promoted to the position 
without much insight into its duties, responsibilities 
and opportunities. Their very promotion showed that 
they possessed qualities of leadership. Such qualities 
need to be developed. Efforts made to develop them 
meet with response. 

At its December meeting in Boston the New England 
Street Railway Club witnessed a demonstration of a 
foreman conference, conducted according to a plan 
which has proved successful in the conducting of such 
conferences generally. The interest of the club in this 
demonstration was so keen, and its appreciation of the 
possibilities of the plan so genuine, that the commit­
tee on education of the American Association, which 
was in session in Boston at the time, was reinforced 
in its determination to push this form of educational 
activity in 1926. This decision is a wise one. If the 
committee can get the foreman-training idea over to 
electric railway managements throughout the country, 
and if these managements will exert initiative in learn­
ing how foreman conferences should be conducted, 
there will be a noticeable advance in this industry 
along educational lines during the coming year. The 
committee cannot do it all. It must have co-operation. 
It has no axe to grind; only the good of the industry 
is behind its efforts. Give the foreman conference a 
fair trial this year. 

Study of Car Appearance and Comfort 
a Desirable Move 

MOST promising as a sign of the advent of a new 
era in electric railway history is the creation of a 

sub-committee at the recent meeting of the equipment 
committee to study means by which the comfort and 
appearance of electric cars may be improved. The sub­
ject is most timely. That the task was self-imposed 
augurs well for its success. Equipment men have been 
accused at times of being "stand-patters" and satisfied 
with things as they are, but the starting of this study 
shows a commendable progressive spirit and the in­
dustry at large should co-operate in every possible 
manner to help the committee produce some worth-while 
results. 

Just how far reaching the work of this committee 
will be only time can tell. It is apparent, however, that 
there is a wide field of endeavor open which has had 
little previous exploration. This study should supple­
ment the investigations and work of other committees, 
with the result that the composite will be of lasting 
benefit to the industry. 



98 ELE C TRI C RAILWAY JOU RNA L Vol. 67, No. 3 

Unifying the Transportation Features of 
Toronto Rolling Stocli 

More than 300 Cars Taken Over by the Commission from Private 
Companies Have Been Remodeled for Front-Entrance Operation­
One-1\lan Cars Have Been Equipped with Automatic Rear Exits-Lights 
and Mirrors Are Designed to Insure Safety of Passenger Movement 

Pron t-J-:n l runr"• Auto m a tl o U M r -J.: x lt Car as lt('m och•l.-d by Tnronlo Trnn•11orlnllon ('ommlsslon 
frnm lhmr•l ~nt rn nN', I•n y-n.s- You -Ent~r Cnr 

W
ITH the assumption in 1921 of the control and 
operation by the Toronto Transportation Com­
mission of the street railway systems of the 

Toronto Railway and the Toronto Civic Railway, one 
of the major problems was th"at of bringing to some 
uniform design the various types of car inherited from 
these two organizations. After a careful and extended 
investigation it was decided to adopt the front entrance 
as standard for the system. Standardization in th is 
respect would avoid the confusion caused by differently 
located entrances, it was thought, and the universal 
front entrance was considered to be helpful in further­
ing the speedy operation of the system under the 
prevailing conditions. After this had been decided the 
commission procured new cars of the Peter Witt· type, 
and now has 350 of these in service. With 225 two-door 
and three-door trailers for use in the rush hours they 
handle the traffic in the most heavily traveled routes. 
l\lore than 300 of the older . cars have been remodeled. 

Cars taken over from the Toronto Railway numbered 
832, of which 348 are now in service and the balance, 
numbering 484, composed of old-fashioned double-truck 
motor cars with semi-inclosed vestibules, and a varied 
assortment of single-truck motor cars and trailers with 
semi-inclosed and open vestibules, have been scrapped. 
Some of these cars dated back to 1892 or beyond. 

Some 70 cars were taken over from the Toronto Civic 
Railway, and with the exception of 25 Birney safety 
cars and eight single-truck, double-end cars they were 
of the double-truck, double-end, pay-enter type. These 

cars were all of more modern design and in fairly 
good physical condition. All have been retained in 
service, but the double-truck, double-end, pay-enter type 
has been remodeled in a manner outlined below. 

Of the 348 Toronto Railway cars retained in service, 
215 have been or ultimately will be co_nverted to the 
pay-leave design, as exemplified by the first car of the 
t rain shown in an accompanying illustration. One 
hundred have been r ebuilt as one-man, single-end, front 
entrance and exit, rear treadle exit cars similar to the 
second car of the train. Ultimately the remaining 33 
will be converted to motorized trailers for the six-motor 
trains. 

In the pay-leave type the seating capacity has been 
increased considerably by extending the closed side 
longitudinal .scats around the rear vestibule. The con­
ductor's station is located at the rear end of the car 
body on the open side in a position to insure full control 
and safe operation of the exit door. A railing has 
also been installed, which, as is shown in an illustra­
tion, provides a considerable area of "prepaid accom­
modation." Because of its quick loading features this 
type of car is eminently suitable for handling the eve­
ning traffic peak when loading facilities arc taxed to 
the utmost. 

All cars rebuilt for pay-leave operation are similar 
in every respect in so fa r as the body, doors, conduc­
tor's location and seating arrangements are concerned. 
However, a group of 90 have been equipped with line 
and drum switches and automatic couplers, to enable 
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them to pull standard trailers. A sec­
ond group of 33 will be equipped in a 
similar way in the near future to haul 
either a standard trailer or a motor­
ized trailer. This will require the 
introduction of an additional drum 
switch to that required for standard 
trailer operation, and additional elec­
tric contacts on the coupler head. 
These drum switches are independently 
operated and designed to be foolproof, 
so that the operator, no matter what 
type of trailer he is picking up, must 
have the switches properly set to make 
the necessary connections for that 
particular type of equipment. If this 
is not done correctly, the line switch 
control circuit will remain open. The 
same applies when a car of this type is 
being operated as a single unit; if the 
drum switches arc not thrown for unit 
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giving a much needed reserve of carry­
ing capacity during the two acute daily 
traffic peaks. Reasonable frequency of 
service, it was also realized, would 
be economically impossible on many 
routes with the comparatively light 
off-peak traffic without one-man cars. 
Desire to make the service an attrac­
tive one made the management keen to 
evolve a satisfactory one-man car 
suitable for universal operation at all 
hours. 

car operation, the motors will remain Separation of Township Farl'8 an,I Cit y 
}"arrs on This Jtoote Nf'cesoltotes 

Evolution of the treadle-operated 
door paved the way for the elimination 
of all the principal objections previ­
ously apparent in one-man cars with 
front-entrance and exit doors only. 
Eventually the type of car shown in an 
accompanying illustration was devised, 
of which there are now 100 operating 
in Toronto. This group, with the pre­
vious three, accounts for 315 of the 
original pay-as-you-enter type taken 
over from the Toronto Railway. 

inoperative. In the correct position Use of Two }'ore lloxea 

for unit car operation, all the electric 
coupler contacts are dead, and similarly the exposed 
contacts are dead when hauling a standard trailer. 

An auxiliary resistance also has been instaUed on 
this car for use only when running in a two-car six­
motor train. This resistance is interlocked with the 
control, and is automatically cut out or in by the addi­
tional drum switch. Helical gears and pinions have 
been installed on the motors of these cars and the gear 
ratio altered to protect the equipment hauling trailer 
loads. This arrangement of the first car of the train 
makes it extremely flexible for various kinds of service. 
The third group, numbering 92, of this pay-leave design 
is equipped for unit car operation only and has no 
line switches. 

Birney cars were introduced originally in Toronto by 
the Civic Railway, and were successful if not routed 
on heavy traffic lines. After careful observation of 
conditions it was decided by the commission that the 
operation of one-man cars was a practical proposition, 
provided that larger cars could be operated safely, 

Seats as rearranged accommodate 51 passengers as 
against 38 seats available in these cars previous to 
alteration. The width of the cars permitted cross seats 
to be placed only on one side, and the longitudinal 
seat on the closed side was continued around the rear 
vestibule. 

This car is equipped with full safety control, with 
no foot valve, and a line switch which provides electric 
door interlock. The elimination of the foot valve was 
to compel the operator to carry out instructions and 
complete all major transactions with boarding passen­
gers before starting the car. The front-entrance door 
has full pneumatic operation from the brake valve, and 
tl1e bulkhead or exit half is operated both ways manu­
ally, but only after the forward door is open. National 
Pneumatic Company door and treadle equipment is used. 

Closing the front door also pneumatica]]y closes the 
exit door. This gives a measure of selective door con­
trol with one engine, without the use of a selector 
valve. Operation of the rear treadle door is initiated 

I•'orm<'r Double-Truck, Double-End, Two-lllan Car Converted for 
One-)fan, Front-Eotraoc~, Automatic Rear-Exit Operation 
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by the brake valve to an electro-magnetic valve, which, 
when a passenger stands on the treadle, completes the 
magnetic valve circuit, permits door opening pressure 
to enter the valve puller and this operates the door 
~ngine rotary valve. A second electro-magnetic valve 
m series with the other, with a ball check \'alve in the 
valve puller cylinder pipe, puts the closing of the door 
in control of the passengers alighting from the car. 

On these cars an additional position has been given 
the 1\1-28 brake valve by a minor alteration. This is 
ahead of the s tandard door-opening position. When 
t he brake valve handle is moved to the new position it 

Trrndl .- nnd ~ tr1• o f AutotnnUc• n.-ur J•:x U on 
Tn ronto On••-.:\lun ( ~nrN 

causeii the rear treadle-operated door to become oper­
ative, the front door remaining closed. This arrange­
ment permits of iielective operation of t he r ea r door. 

In addition to the standard control signal lights, 
the operator has similar standard red lights wh ich are 
illuminated so long as the rear treadle door is open. 
Five lights are also armnged on the rear vestibu le 
to illuminate the treadle and step synchronously with 
the operator's red signal lights. Two of t hese arc red 
and located outside the rear vestibule, giving warning 
to all vehicular traffic that the rear door is open and 
that passengers are about to alight. A mi rror is 
mounted on the outside of the front-entrance door in 
such a manner that the operator secs plainly the rear­
exit step and door when open. A second mirror is 
installed above the center window of the front vestibule 
directly in front of the operator to g ive an interior 
view of t he car . 

Such cars have been in service since November, 1924. 
Extension of the use of one-man cars in Toronto was 
facilitated by the adoption of the front entrance as 
standard on all cars of the system. Cars of this type 
now operate with capacity loads, partly or wholly over 
the same route with cars of other types, in some cases 
through the busy downtown area, without any con­
fusion or doubt as to boarding location. Speed of load­
ing, as was anticipated, is somewhat slower than with 
other types, but it is easily the speediest in unloading 
of any ca1· operated in Toronto, and no frouble has 
been found in maintaining schedule speed. Where 
routes equipped with this car coincided with routes 
equipped with two-man cars, no interference has devel­
oped in maintaining the running time of other two-man 
cars. 

Remaining Toronto Railway cars to be converted 
number 33. These will be operated as the second cars 
of the six-motor trains. This second car is front 
entrance and exit, with rear treadle exit, and, so far 
as seating arrangements and general layout are con­
cerned, is similar to the one-man double-truck car type 
described. A movable barrier permits the conductor to 
use both doors at the front for .entrance, as the traffic 
movement requires. This operation of the barrier 
materially assists in speeding up the loading and 
unloading of the car. This car is equipped with two 
motors of similar type and gear ratio to those used in 
the first car of the train. Both motors are installed 
in the forward trnck. There is also a trolley pole, 
circuit breaker, reverser switch and resistor unit 
included in the equipment. When the car is coupled to 
the leading car the trolley pole is hooked down to the 
roof, the circuit breaker opened and the 1·everser switch 
set in forward position. When it is desired to move 
t his type of car in yards or buildings, or to make up 
trains, the trolley pole is placed on the wire, the 
reverser switch is set in the desired direction of move­
ment, and by means of the circuit breaker and staffless 
hand brake well controlled and safe movement is 
secured. 

Control of both front doors and the rear treadle­
operated exit door is from the conductor's station. The 
front door is equipped with a pneumatic door engine 
oper ated in the usual way by lever and rod to engine 
valve. The rear treadle exit door is operated by a 
switch of the push-button type, which, when in position 
fo r train movement, closes the train control circuit 
and opens the circuit in which is connected up the 
main electro-magnetic valve of the rear treadle exit 
door engine, keeping it inoperative while the train is 
in mot ion. When the train is at rest, and it is desired 
to have the rear exit door become operative, the door 
control switch is pushed to rear door operating posi­
tion. This movement opens the train control circuit 
and connects t he break in the main electro-magnetic 
valve circuit. Depression of the treadle completes the 
circuit a nd the exit door will open. An auxiliary 
electro-magnetic valve is installed in a manner to pre­
vent t he door from being slammed in the face of 
a lighting passengers while then'! is weight on the 
treadle or st ep. This f eature is independent in opera­
tion irrespective of any action of the conductor in 
pushing his control switch while passengers are alight­
ing. This auxiliary valve application, however, is not 
effective on the valve puller cylinder until after the· 
permiss ive switch movement is initiated by the conduc­
tor in cha1·ge. 
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Opening of the door is controlled by the conductor 
and the closing of the door is controlled by the alight­
ing passengers. Due to control interlocks the trains 
cannot be moved until the doors are all closed and 
proper circuits established. Red signal lights located 
in front of the motorman of the train and the con­
ductor of the second car become illuminated while the 
rear treadle door of the second car is open, and by 
means of another special colored signal light the con­
ductor of the second car is informed when the motor­
man is ready to proceed. This feature is also standard 
on all trail cars. The single-stroke bell and buzzer 
system is common to both types of trail cars. 

Of the 70 cars taken over from the Toronto Civic 
Railway, 37 were of the double-truck, double-end, pay­
as-you-enter type with rear entrance and exit and front 
exit doors, all manually operated. After the pronounced 
success of the one-man, double-truck, single-end front 
entrance and exit and rear treadle exit cars, it was 
decided to convert 28 of these 37 to cars of the one­
man, double-truck, double-end, front entrance and exit, 
rear treadle exit type. There are two groups of 
this type, and although one seats 44 passengers and the 
of equipment in both vestibules is essentially the same 
in plan and general layout as shown. The arrangement 
of equipment in both vestibules is essentially the same 
as in the single-end car, except that the protective 
barrier beside the treadle is extended at an angle to 
the center of the car and used to support the oper­
ator's seat, fare box and change tray. 

As it was desired to reduce the operator's duties to 
a minimum when changing from one end of the car to 
the other at terminals, the Nichols-Lintern red and 
green lights were interlocked in the controller by means 
of small additional switches fitted to each reverse drum. 
These switches are so connected that the operator in 
removing his controller handle and reverse lever, and 
adjusting them at the other end for forward movement, 
automatically completes or breaks the circuits to suit 
the direction of car movement. The Nichols-Lintern 
red light is grounded at the off position on the main 
drum of the controller at each end, and the latter part 
of this same circuit is used for completing the treadle 
electro-magnetic valve circuit at the respective ends. 
When the brake valve handle is removed the corre­
sponding treadle-operated doors are made non-operative 
pneumatically. Interlocking of the electro-magnetic 
valves of the treadle door in the controller also makes 
them non-operative electrically in a semi-automatic 
manner to suit the particular direction of car move­
ment. 

On one group of fifteen of these 28 cars which is 
operated on a route having a periodic heavy volume of 
traffic loading and unloading, especially at one terminal, 
a ground or street conductor's control of the treadle­
operated door has been designed and installed. Opera­
tion is by means of a special key which is applied by 
the street conductor to a concealed air cock located 
below the vestibule framing adjoining the door. The 
opening or closing of this cock opens and closes the 
treadle-operated door and is entirely independent of any 
movement by the operator on the car or a passenger 
stepping on the treadle. The air cock for street 
conductor's control of the door is connected to the main 
reservoir pipe, and from this to the valve puller cylinder 
pipe between the. ball check valve and the main electro­
magnetic valve. A branch pipe also goes to a double 
contact disk type pneumatic switch, and just ahead of 

this branch a ball check valve is fitted to prevent air 
acting on the pneumatic switch in the normal operation 
of the door. Closing of this pneumatic switch short 
circuits the contact switch below the treadle plate, and 
the other contact completes the electro-magnetic valve 
circuit to separate ground. When the ground conductor 
opens the special cock, air is admitted to the valve 
puller cylinder pipe and simultaneously, by means of 
the pneumatic switch, the electro-magnetic valve circuit 
is completed, energizing the valves, and air is admitted 
to the valve puller. The door will then open for alight­
ing or boarding passengers. To close the door, the 

Twin J.'nrt• lloXflH .\rf" r .. ~d to P.-rmif SPJu,rntf" ,\t'<>ountlng- on 
Ont•-Jlnn ( 'nrs on \\'f"ston Uond 

street conductor simply closes the cock with the special 
key, and by reason of a small side vent in the cock, 
air is vented from the pneumatic switch, and the whole 
apparatus is promptly and automatically ready again 
for normal operation. 

The equipment of this latter group of cars was 
evolved with a view to oper'ation on a line that extends 
from a terminal at Keele and Dundas Streets in 
Toronto--West, in a northwest direction to the city 
limits at Northlands Avenue. From the city limits the 
line proceeds through the township of York, via the 
Moun~ Dennis district, to the north end of the town 
of Weston. The section in York and Weston was until 
recently owned and operated by the Toronto Suburban 
Railway, latterly acquired by the municipalities through 
which it passes. Control and management was vested 
in the Township of York Railway. The whole line at 
one time was owned by the Canadian National Electric 
Railways, but ownership of the city section some years 
previous passed into the hands of the Toronto Trans­
portation Commission. The length of the line to the 
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city limits is 1.11 miles and from there to the north 
end of Weston 3.54 miles, a total distance of 4.65 miles. 

The Township of York Railway, associated with the 
other municipalities, has made a service-at-cost agree­
ment with the commission, for the supply, operation 
and maintenance of the necessary rolling stock to equip 
this new co-ordinated through line. Revenue from the 
two zones must be kept separate, owing to the receipts 
being subject to an independent accounting, and so 
means had to be devised to keep separate the fares 
collected in the two zones. At each end· of the car 
there are two fare boxes, painted contrasting colors, 
adjoining the operator's position and the passenger 
stream, and so mounted that either one or the other can 
be revolved into position for deposit of fares, depending 
on the zone of travel. The mouth of the box that is 
out of use is on the inside of the barrier and further 
concealed and blocked by the change tray adjacent. 

On leaving the Toronto terminal, the red (or T.T.C.) 
fare box is in position, and the car proceeds to the city 
limits operating pay-as_-you-enter, with passengers 
entering by the forward half of the front door and 
alighting by the rear or bulkhead half of this front 
door, or by the rear treadle exit door as desired. T.T.C. 
fares in this zone are collected on the outbound 
journey when passengers enter. On arrival at the city 
limits and after all passengers have alighted 
the black (or York Township Railway) farebox is moved 
into position, and the operator makes the rear treadle­
operated door inoperative by closing the cut-out cock 
above mentioned. The car proceeds to the Weston 
terminal on the pay-as-you-leave principle, and all 

·--.. ·. ... -.. 

passengers desirous of alighting must deposit fares on 
leaving by the front door. Boarding passengers use 
the bulkhead half of this door, or both halves can b 
used for this purpose if no passengers are alighting. 
Township fares are collected only when leaving the ca11 
in this zone when outbound from the city. Inbound to 
the city the method is reversed. 

During the traffic peak periods on this line, inboun 
in the morning and outbound in the evening, th 
heaviest loading and unloading occurs at the Toront 
terminal. It is here that the street conductor's contro 
of the rear treadle exit door on these cars has prove 
of great assistance as an auxiliary fare collecting point 
It has enabled these one-man cars to load and unloa 
quickly and maintain prearranged schedules quit 
easily. 

· Track Reconstruction 
Sheboygan, Wis. 

• ID 

l\lodern Methods Employed by the Wisconsin Power & 
Light Company in the Rebuilding of Its Car­

house and Eighth Street Tracks 

BY ALF A. OLDFIELD 
Engineer Maintenance of \Vay \Vlsconsin Power & Light Company 

D ECONSTRUCTION of the entrance tracks to the 
1:'- carhouses on South Eighth Street and the recon­
struction of ! mile of double track and ½ mile of single 
track bas advanced to a considerable extent the recon­
struction program of the Wisconsin Power & Light 
Company in Sheboygan. One of the illustrations shows 
the completed six-track entrance to the carhouse from 
Eighth Street, including the special work required and 
the method of bringing the tracks from the street into 
the carhouse yards. The plan adopted eliminates the 
curbs, gutters and separate sidewalks, allowing the 
company's buses to enter the carhouse with ease. 

Since service was maintained during construction, 
the plan of placing the operating track to one side was 
adopted, as shown in another illustration. A third 
picture shows the method of connecting a curve to a 
branch line during construction, while a fourth illus­
trates one completed track of the double-track line an 
the second track which has just been brought to grad 
and aligned ready for concreting. 

The special work was built according to the engi­
neering standards of the company and was supplie 
by the Lorain Steel Company. Solid manganese 
switches equipped with drain boxes were used, as wer 

View• f.howlns Reconatroctlon U 'ork al Sheboysnn by the \Vlocon•ln l'ow.-r & Lhrht Company. At Left lo the 
Temporary Track U•ed Durlns 1'-onotroetlon. At lthrht lo n Stre1cb of Flnlahed Tra<:k 

Alongolde of a Short Section lt.eady for Con"cre11ns 
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R<'eonstructed Entrance to Carhouee of ,visconsln Power & Light Company's Property at Sheboygan, Wis. Sidewalk, Curb and Gutter 
Have Been Eliminated to Provide Ea.sy Aceese to Yarde for the Company's Buses 

hard center mates and frogs. The curves were built 
with section 140-468 guard rail on the inside and 93-507 
T-rail on the ·outside. Under the special work 6-in. 
x 8-in. timbers were placed, with 8 in. of ballast under 
the ties. Reinforced concrete pavement is placed on top 
of the ties and the rolled ballast, which after tamping 
partially fills the space between ties. 

For the straight track a relayer rail, section 80-362, 
originally rolled for the Victorian Railways of Aus­
tralia, was employed, this rail having been recovered 
from the railroad that previously was in operation 
between Oshkosh and Omro, Wis., and which was aban­
doned during the year 1924. This rail showed very 

little wear. The straight track is supported on Dayton 
Resilient tics set in concrete. 

For experimental purposes one track was built with 
Carey elastite rail filler and the other track without 
any filler. The result of this experiment indicates that 
the track in which the filler was used is _considerably 
quieter in operation than the one without rail filler. 
The difference is so marked that it is planned to specify 
this rail filler in other reconstruction jobs. Rail joints 
on straight track were welded by using Alumino-thermic 
welds. 

It is intended to complete the reconstruction of the 
Eighth Street line north of the carhouse this year. 

Temporary Crossing of nranch Line During Reconstruction ,vork at ,.,brboygan, " 'Is., Used "'lllle 
Rebull<llng lllaln Line Traeks on Eighth Street 
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Modernizing Old Trucks 
Weight Reduced 1,400 Lb. per Car by Incorporating 

Late Truck Improvements to Revamp a Type 
Purchased Nineteen Years Ago by the 

Lehigh Traction Company 

BY JAMES W. BROWN 
Superintendent of Shops Lehigh Traction Company, 

Hazleton, Pa. 

T HROUGH the use of a number of late truck im­
provements some Brill type 27-E-1 trucks which 

were placed in service by the Lehigh Traction Com­
pany nineteen years ago have been reduced in weight 
approximately 700 lb. per truck or 1,400 lb. per car 
from that of the original type. The improved construc­
tion has also increased safety of operation and reduce'd 
troubles in service and maintenance costs. About two 

the swing link top casting. This casting is shrunk onto 
the truck frame and a ½-in. hole is drilled through the 
frame and casting, into which countersunk rivets are 
applied. After the gusset plates are finished and bolted 
to the frame, the plates have a hole H in. in diameter 
drilled for the bolster guide pin. New bottom tie rod!! 
are installed which are made of 2½-in. x 1-in. flat 
machine steel. This flat portion is carried out 7 in. 
from each end and then welded to a H-in. round steel 
rod. The first portion acts as a safety hanger for the 
elliptic spring in case this should break. 

One of the principal reasons for modernizing these 
trucks at this time comes from the fact that ten wooden 
type car bodies are being replaced with late all-steel 
type. These new bodies provide a seating capacity of 
70 as compared with 46 for the wood type. All this is 
accomplished without increased weight in the car body. 

At the time that the first changes in the trucks were 
years- ago the brake rigging 
on 24 cars was changed 
from an outside to an in­
side-hung type. This re­
modeling included the addi­
tion of necessary gusset 
plates, half-ball hangers, 
etc. This change reduced 
the weight of each truck 
250 lb., or 500 lb. per car, 
and did away with twelve Orlglnul Type of Urlll 27-J<~ Truek Porchnst'd Nineteen Years Ago 

made about two years ago, 
steel pilots were installed in 
place of wooden pilots pre­
viously used on these cars. 
This produced a weight re­
duction of 110 lb. per truck 
or 220 lb. per car. In the 
construction of these pilots 
particular care was taken 
to make them interchange­
able, so that their removal 

The F1rst Rtrp In Jtemodl'llnit \\'aA Taken Two Yeors ,\go, \\'hen 
Broke ltlgglng \\'nA Changed to Inside JI ung Type, 

with a 80,·lnit nf 2!10 Lb. per Truek 

brake rods per car. A further remodeling is now 
being carried out which consists of applying Brill 
twin-swing links, steel bolsters, bolster guides, semi­
elliptic springs, and a graduated spring system. 
This change has further reduced the weight 450 lb. 
per truck or 900 lb. per car. Twenty trucks have al­
ready been changed and the four remaining will be 
completed shortly. 

Accompanying illustrations show the truck as orig­
inally purchased, the truck after its first rehabilitation, 
and the truck as now being modernized. To make these 
changes, all truck parts are dismantled except the side 
bars, end angles and transoms. Rivets and bolts are 
tested carefully and if any are found loose they are 
removed, the holes are plugged and redrilled, and new 
rivets and bolts inserted. Before riveting, the trucks 
are carefully squared. All corner brackets that are 
worn or broken are renewed, and any holes in the 
bolster transom that interfere with holes in gusset 
plates to be added are plugged, redrilled and reamed to 
fit turned bolts, which are used to secure the gusset 
plates to the transom. When the gusset plates are in 
place on the truck frame, holes in the side bars are 
drilled and reamed for 1 a-in. turned bolts. 

In order to apply the twin-swing links, it is necessary 
to dress out the truck frames with an air chisel, to fit 

The ::llodernlze,l Ti-uek us Now ('01111,leted with a Total Truck 
\\"eig ht lteduetlon of 700 Lh. llns Jmpro,·ed 

Jlldlng Clmriu•lerl•tlcs 

and replacement take but from fifteen to twenty 
minutes. 

The work of modernizing these trucks is carried out 
by the regular shop forces and so a definite schedule 
cannot be followed. Four 'men are used in making these 
changes, and in addition one air brake inspector over­
sees the work and two machinists, one acetylene welder, 
one blacksmith and helper and one electrician and as­
sistant take care of the necessary work in their par­
ticular lines. The cars are brought in for this general 
rehabilitation at a time when the wheels need turning. 
At the same time general repairs are made to the 
motors, brake rigging and air equipment. The cost of 
rehabilitating the trucks, together with the other 
repairs made, averages $830. 

The shop in which this work is done has but one 
track with a pit running its entire length. Work of 
rehabilitation is done on this track. A 15-ton crane 
operates the entire length, and in addition, two 30-ton 
hydraulic jacks are used for lifting the car bodies from 
the trucks. The ihop equipment used consists of a 60-in. 
lathe on which all wheels are bored and turned, a 24-in. 
lathe, a 14-in. lathe, one drill press, one twist drill 
grinder, one wheel for general grinding, a shaper, drill, 
power hacksaw, bolt and pipe cutter, and a 400-ton wheel 
press, two air and one electric drills and an air riveter. 
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Safe Methods 
of Operating Electric Track Switches 

Thorough Instructions Given to Motormen in 
Rochester Have Reduced Troubles from Throwing 
Switches Under Rear Trucks of Preceding Cars 

By Leon R. Brown 
Director of Safety New York State Railways, Rochester, N. Y. 

Locntlon of Cut-In Pnn, Cut-Ont Pan and Pole Box. The Roar Truck of the Leading Car Has Passed the Track Switch 

WHILE an electric railway car operator knows 
that if he passes the "cut-in pan" with power 
off the switch will throw for the straight track 

and if he passes with power on it will throw for the 
curve, still he does not know why it acts nor why it 
sometimes does not work. Since some difficulty was 
experienced on the Rochester Lines of the New York 
State Railways from motormen throwing switches under 
the rear trucks of preceding cars the safety director 
prepared charts and diagrams and gave a series of talks 
to the men at the various carhouses. At these con­
ferences the men were encouraged to discuss their 
problems and to tell their experiences. Many valuable 
things were learned. 

Two posters, copies of which are shown herewith, 
were prepared. One of these shows the general layout of 
an electric switch installation giving the location of the 
"cut-in pan" and the "cut-out pan" on the trolley wire 
and the track switch under the "cut-out pan." The 
poster also explains what not to do and why not to do it. 
The other poster shows in detail a diagram of the appa­
ratus and explains how it operates. Of course it was 
not expected that many of the men would be interested 
in the technical manner in which the switch operates, 
but in order that they might understand the reason 
why they must operate slowly on the pan and why they 
must do other things, the explanation was given. It 
was surprising how many _of the men were interested in . ' 

the technical description of the operations of the electric 
switch. 

Another line drawing shows a detail of the "cut-in 
pan" and just how the trolley wheel bridges the gap 
between the contact pieces, completing the various 
circuits. The first contact determines whether the car 
is going to take the curve or the straight track; the 
second throws the switch, while the last locks it by 
breaking the circuit, thus preventing another car from 
throwing the switch until it is unlocked by a car trip­
ping the cut-out pan. 

The relays, coils and resistances are on the pole at 
the curb. The wires come overhead from the trolley and 
underground from the switch. The "cut-in pan," which 
is on the trolley wire about 60 ft. back of the switch 
point, is about 4 ft. long. As the diagram shows, it is 
not in contact with the trolley wire, which passes over 
it. The "cut-in pan" itself consists of one long contact 
strip on one side and a series of shorter contact strips 
on the other side, each of which is insulated from the 
others. When the trolley wheel passes over the "cut-in 
pan," one flange comes in contact with the long strip, 
while the other flange comes in contact with the series 
of shorter strips, closing the circuits between them. 
This operation takes place whether power is on or off. 
When the trolley wheel crosses the cut-out pan it acts 
as a switch and closes and opens several electric circuits 
in the short interval it takes to cross this pan. These 
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Diagr a m of th e Switch -Throwing Clrt'olts 

operations always take place in exactly the same 
sequence. The opening and closing of these circuits 
energizes the magnets on the switch and throws the 
switch point. 

The switch point is thrown to the curve or to the 
straight according to whether the controller is on or off 
when the trolley wheel passes across this pan. If power 
is turned on or off at any time when the trolley wheel is. 
on the pan it is probable that t he switch will not be 
operated as intended. It may not throw, it may reverse 
or it may be left unlocked, depending on which contact 
point the trolley wheel touched when the power changed. 
This doubtless explains many of the queer stories which 
are told of the failures of electric switches to operate 
properly. If the car is going too fast while passing over 
the "cut-in pan" it readily can be seen that not enough 
time will elapse between the var ious operations. The 
chances are that the switch will not operate properly. 
There is also danger of injuring the complicated mecha­
nism. Speeds of 3 to 4 m.p.h., or about the rate a man 
would walk, are approximately correct for passing under 
the "cut-in pan." 

The last operation, as the trolley wheel leaves the 
cut-in pan, is to lock the switch so it cannot be thrown 
until the car passes the cut-out pan. This latter is 
merely a flip on the trolley wire, which is tripped when 
the trolley wheel passes under. The locks and cut-out 
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Orneral Layou t of Equipment for DD J<;l eetrlo Switch In ■ tDIIDllon 

pans are not on the electric switches in Syracuse and 
Utica and there seems to be a misunderstanding about 
them by the men in Rochester. Nearly all the men were 
under the impression that by this arrangement they 
could not throw a switch under a preceding car. It was 
the principal purpose of these talks to explain that it 
was possible to throw a switch under a preceding car 
and what must be done to avoid doing so. The only 
safe rule to follow in order to avoid throwing a switch 
under a preceding car is not to allow the trolley wheel 
to pass the cut-in pan until the rear trucks of the 
preceding car have crossed the switch point. 

There are two conditions where it is possible to throw 
a switch under a preceding car. If car No. 2 has come 
under the cut-in pan before No. 1 has gone under the 
cut-out pan car No. 2 is left unprotected, because when 
car No. 1 goes under the cut-out pan the switch is left 
unlocked, thus permitting car No. 3 to throw the switch 
under car No. 2 if it comes under the cut-in pan before 
No. 2 has passed the switch. 

The other condition where a car following too closely 
can cause a split switch is with a trailer train. When 
the first car passes the cut-out pan it leaves the switch 

,-·Slor ror 

/ lrol/0' w;,.-c=-:ef------------1~ 

unlocked. The car following the trailer train will of 
course throw the switch under the trailer if it comes 
under the pan too soon. 

There was much discussion as to how many points of 
power were nE;cessary in order to throw the switch. 
The old motormen seem to have learned by experience 
just how many were necessary for t4e different types of 
cars. On the ordinary four-motor car usually two points 
of power will throw the switch. On a two-motor car at 
least four points are necessary. To throw a switch 
which is on a down grade it is necessary to bring the 
car nearly to a stop on approaching the "cut-in pan" 
and then throw the power on. This prevents crossing 
the cut-in pan at too high a speed and insures enough 
current to throw the switch. 

Another point brought up was that sometimes the 
combination of electric heaters, air compressor motors 
and lights produced enough current to throw the switch 
even with the controller off. The magnet coil which 
selects the curve or the straight position for the switch 
point has an adjustment so that ordinarily it cannot 
throw the switch except by power from the controller . 
Adjustments are made every spring and fall to com­
pensate for heater and light current. However, in the 
early fall and late spring, when the electric heaters are 
us~d for only a short time morning and evening, the 
switches may not be adjusted and motormen should be 
cautious. On the interurban cars it usually is necessary 
to cut off the heaters and air motors .when passing 
electric switches. Study of the electrical operation of 
switches indicates that the apparatus is quite delicate. 
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Co-ordinated Bus Service for Cincinnati 
Routes Proposed by Cincinnati Street Railway Designed to Supplement Existing Rail Lines 

~Crosstown Service to Facilitate Travel in City-Express to Reduce 
Time to Outlying Communities · 

C
O-ORDINATED bus and rail routes which will 
give maximum transportation service with min­
imum duplication of facilities is the principal 

objective in the plan recently submitted to the City 
Director of Street Railroads by the Cincinnati Street 
Railway. In a letter accompanying the formal applica­
tion for'a permit to operate buses, which was abstracted 
in the Dec. 19, 1925, issue of ELECTRIC RAILWAY JoUR-

sections of the city and suburbs. These are of three 
general classes: (1) Crosstown routes; (2) express 
routes to cut the time to outlying sections where ample 
local service is now provided by street cars; (3) feeder 
routes reaching districts not adequately provided with 
street car service. 

In his letter to the director of street railroads Presi­
dent Draper carefully outlined the principles on which 
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El .. ht Bus Routes ,v1n Give o High-Speed Service Snpplementln&' ihe Street Cars ln Cincinnati. 
The Arrow Points Show Where ExpreH Operation Be .. lns 

NAL, page 1091, President W. A. Draper outlined the 
advantages to be obtained, as follows: 

1. Provide the beginning of a system of motor bus 
operation which may ·be extended as later warranted. 

. 2. Formulate present plans with a view to their 
adaptability to the future. 

3. Provide service where there is a lack and a need 
of it. 

4. Avoid disturbing existing transportation facilities 
more than is necessary to provide the additional facil­
ities considered needful. 

The initial bus system, which is shown on the accom­
panying map, comprises eight routes to serve various 

the plans for a co-ordinated transportation system are 
based. The advantages accruing to the community 
from this co-ordination of rail and bus are pointed out. 
While recognizing these advantages, he proposes a 
careful separation of bus and railway accounts for the 
purpose of fixing rates of fare on the buses that will 
provide a revenue commensurate with the character of 
service rendered. Mr. Draper covered these principles 
as follows: 

It is believed that the beginning of a bus transporta­
tion system has been worked out that will be of distinct 
advantage to the communities served and yet will be 
sufficiently remunerative not to add an unwarranted 
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burden on the hundreds of thousands of street car riders 
who will continue to be so served. It has not been 
forgotten that the motor buses now proposed to be put 
on the streets will become a part of the whole trans­
portation system. 

Due regard has been given to the fact that while 
some are attracted to the newer type of t ransportat ion, 
there are many to whom the lower street car fare will 
always be a consideration. The recent reduction by 
which 5 cents is saved on every three rides should not 
be endangered by motor bus operations that would add 
unduly to the operating cost under the service-at-cost 
franchise. 

BUSES TO PAY O WN W AY 

Therefore a separate and accurate system of account­
ing will be kept that it may be known if the motor bus 
operation is paying its own way; and if it does not 
do so it is believed that the patrons of the motor bus 
service will be willing to pay such a rate as the city 
may find necessary to make it self-supporting. 

It is believed that the express or preferential service 
proposed will be of distinct advantage. The argument 
advanced in favor of motor bus service is that it is 
a time saver. The greater the distance to be covered 
the more possible is the saving of time. On some of 
the shorter bus lines now operating there is actually 
no saving in time over street car operations, while on 
some of the longer lines the saving in time is appreciable. 

A study indicates that there are points within a 
certain distance from the center of the city where 
prospective passengers will ride either the car or the 
motor bus that comes first. Applying this experience, it 
is proposed to operate the longer radial lines for the 
benefit of those outlying communities that are far 
enough from the center of the city to make such service 
desirable. 

The two crosstown lines will meet a need that has 
long existed. Route E, the Clifton-Hyde Park line, will 
connect the residential suburbs indicated by the name, 
as w_ell as Corryville, Avondale, Evanston and Norwood, 
and will also offer a direct line to the University of 
Cincinnati, Hughes High School and the other institu­
tions in the same neighborhood. The Cumminsville­
Oakley line will tie those suburbs and Winton Place, 
Ivorydale, St. Bernard, Bond Hill and Norwood, with 
the several factory and residential districts in those 
sections. 

FUTURE NEEDS CONSIDERED 

It will be apparent that the system of motor bus 
operations, of which this is a beginning, will lend 
itself to a development of transportation facilities of 
all forms. While motor bus transportation from its 
flexibility is generally considered as quite easy to 
change or discontinue in one section or another, never­
theless it should not be established unless it is reason­
ably certain that it can be continued. The operations 
now proposed are all planned to take care of future 
needs as well as present, and there is probably only 
one line proposed, the Cumminsville-Oakley line, that 
will not meet a continuing need. The operation of the 
rapid transit line in the future may render the con­
tinued operation of this line unnecessary. All of the 
other lines but two can be operated as feeders to the 
rapid transit line if it is so decided. 

The four radial lines-A, B, C and D on the accom-

panying map--are to be express lines. Between the 
business district and the arrow marks shown on the 
map inbound buses will stop only to · discharge pas­
sengers, and outbound buses will stop only to pick up 
passengers fo r points beyond the limits indicated by 
the arrows. 

A fa re of 10 cents for buses inside the city limits 
is contemplated. On lines which extend beyond the 
city lines an extra 10 cents will be charged. Free 
transfers will be issued from buses to cars at all inter­
sections. Transfers will also be issued from cars to 
buses on payment of the full bus fare of 10 cents instead 
of the car fare of 8! cents. Where two bus lines inter­
sect transfers will be issued between them free. 

DETAILS OF ROUTES 

The va r ious routes proposed, together with the 
principal features of their operation, are outlined below. 
It is planned to use 29-passenger single-deck buses for 
all routes. 

Route A (Oakley-Mariemont).-From Government 
Square to Main Street , to Eighth Street, to Gilbert 
Avenue viaduct, to Gilbert Avenue, to Windsor Street, 
to Kemper Lane, to l\IcMillan Street, to Woodburn 
Avenue, to Madison Road, to Plainville Pike, to Wooster 
Pike, to Mariemont town center. Returning on Wooster 
Pike to Plainville P ike, to Madison Road, to Woodburn 
Avenue, to McMillan Street, to Kemper Lane, to 
Windsor Street, to Gilbert Avenue, to Gilbert Avenue 
viaduct, to E ighth Street, to Walnut Street, to Govern­
ment Squar e. 

Number of buses-Nine. 
Schedule-Non-rush hours, every twenty minutes 

from Government Square to the Mariemont town center; 
rush hours, every ten minutes from Government Square 
to Oakley, and every twenty minutes from Government 
Square to the Mariemont t own center. 

Fare-Ten cents from Government Square to Madison 
Road and Gomien Street, Madisonville, and between 
intermediate points; 10 cents from Mariemont town 
center to Madison Road and Dunbar Place and between 
intermediate points on this bus line only without 
transfer pr ivilege, and 20 cents between all other points. 

South and west of Madison Road and Observatory 
Avenue inbound buses will stop only for the purpose 
of discharging passengers boarding buses north and 
east of that point, and outbound buses will stop only 
for the purpose of receiving passengers destined beyond 
that point. 

Route B (Bond Hill-Lockland).-From Government 
Square to Main Street, to Ninth Street, to Sycamore 
Street, to Reading Road, to Paddack Road, to Seventy­
third Street, to Carthage Avenue, to Springfield Avenue, 
to Wyoming Avenue, to Benson Avenue, to Central 
Avenue. Returning on Benson Avenue, t o Wyoming 
Avenue, to Springfield Avenue, to Carthage Avenue, to 
Seventy-thi rd Street, to Paddack Road, to Reading 
Road, to Sycamore Street , to Ninth Street , to Walnut 
Street, to Government Square. 

Number of buses-Seven. 
Schedule - Every twenty minutes during non-rush 

hours, and every fi fteen minutes during rush hours. 
Fare-Ten cents from Central Avenue, Lockland, to 

B. & 0. crossing, Bond Hill, and between intermediate 
points on this bus line only without t ransfer privilege; 
10 cents from t he Cincinnati-Wyoming corporation 
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line to Government Square and intermediate points, 
and 20 cents between all other points. 

Express operation south of Reading Road and Dana 
Avenue. 

Route C (Westwood-Ch eviot). - From Government 
Square to Main Street, to Sixth Street, to Race Street, 
to McMicken Avenue, to Mohawk Place, to Central 
Avenue, to Harrison Avenue, to the Harrison Avenue 
viaduct, to State Avenue, to Harrison Avenue, to the 
Cleves - Bridgetown Pike. Returning on Harrison 
Avenue, to State Avenue, to Harrison Avenue viaduct, 
to Harrison Avenue, to Central Avenue, to Mohawk 
Place, to McMicken A venue, to Race Street, to Fifth 
Street, to Government Square. 

Number of buses-Six. 
Schedules-Non-rush hours, every twenty minutes; 

rush hours, every 15 minutes. 
Fare-Ten cents. 
Express operation east and south of Beekman and 

Harrison Avenues. 
Route D (Price Hill ) .-From Government Square to 

Main Street, to Sixth Street, to Race Street, to Ninth 
Street, to McLean Avenue, to Eighth Street viaduct, to 
Eighth Street, to the Price Hill inclined plane, to Matson 
Place, to Price Avenue, to ,voodlawn Avenue, to Warsaw 
Avenue, to St. Lawrence Avenue, to Rosemont Avenue, 
to Glenway Avenue, to Overlook Avenue, to Rapid Run 
Pike. Returning on Rapid Run Pike, to Glenway 
Avenue, to Rosemont Avenue, to St. Lawrence Avenue, 
to Warsaw Avenue, to Woodlawn Avenue, to Price 
Avenue, to Matson Place, to the Price Hill inclined 
plane, to Eighth Street, to the Eighth Street viaduct, 
to McLean Avenue, to Ninth Street, to Race Street, to 
Fifth Street, to Government Square. 

Number of buses-Five. 
Schedule-Non-rush hours, every fifteen minutes; 

rush hours, every ten minutes. 
. Express operation east of Eighth Street and State 

Avenue. 
Fare-Ten cents. 
Route E (Clifton-Hyde Pa,·k).-From Clifton Avenue 

and McMillan Street on Clifton Avenue, to Glenmary, 
to Vine, to Erkenbrecher Avenue, to Burnet Avenue, to 
Rockdale Avenue, to Reading · Road, to Dana Avenue, 
to Montgomery Road, to Williams Avenue, to Floral 
Avenue, to Robertson Avenue, to Duckcreek Road, to 
Edwards Road, to Erie Avenue. Returning via the 
same route. 

Number of buses-Nine. 
- Schedule- Non-rush hours, every fifteen minutes; 
rush hours, every ten minutes. 

Fare-Ten cents. 
Route F (Cumminsville-Oakley)-From Knowlton's 

Corner on Spring Grove Avenue, to Murray Avenue, 

to Laidlaw Avenue, to Paddack Road, to California 
Avenue, to Reading Road, to Dale Road, to Carthage 
Avenue, to Montgomery Avenue, to Smith Road, to 
Robertson Avenue, to Brownway Avenue, to Madison 
Road, to B. & 0. crossing. Returning via the same 
route. 

Number of buses-Nine 
Schedules--Non-rush hours, every twenty minutes; 

rush hours, every ten minutes. 
Fare-Ten cents. 
Route G (Price Hill- Westwood) .-From Eighth 

Street and Nebraska Avenue, along Nebraska Avenue to 
Rapid Run Pike, to Overlook Avenue, to Bridgetown 
Pike, to Boudinot Avenue, to Bridgetown Pike, to 
Glenmore Avenue, to Harrison Avenue. Returning via 
the same route. 

Number of buses-One. 
Schedules-Every 30 minutes. 
Fare-Ten cents, but without transfer privilege. 
Route H ( Fairmount - Cumminsville). - From the 

Hopple Street viaduct and Beekman Street, on Beekman 
Street, to Powers Street, to Colerain Avenue, to Knowl­
ton's Corner. Returning via the same route. 

Number of buses-One. 
Schedules-Every twenty minutes. 
Fare-Ten cents. 

Electric Shop Truck Earns · 
$6,000 a Year 

For Cutting the Cost of Handling Heavy Material a 
High-Lift Electric Truck Operates Through the 

Milwaukee Shop on a Definite Schedule 

BY HAROLD J. PAYNE 
Sta ff of the Society for E lectrica l Development, Inc., 

New York City 

W ITH skilled labor high and unskilled workers 
expensive and also difficult to obtain, the Mil­

waukee Electric Railway & Light Company was faced 
with a definite need for conserving man power. Two 
years ago a high-lift electric truck was purchased for 
doing general handling work about the Cold Spring 
shops. Since that time the machine has been earning 
the wages of six men by taking the place of hand trucks 
and wheelbarrows which were previously used for mov­
ing parts and materials. Additional use for the truck 
has been found continually, so that it has been kept 
busy loading material into supply cars for transporta­
tion to other stations or towing trail_ers, tool wagons, 
etc., moving snowplows and like equipment for storage 
during summer months, hoisting stoves into cars, where 
these were used for heating; putting car compressors 

SCHEDULE CARD FOR NINE TRIPS OF THE ELECTRIC TRUCK 
Department 

l\laehioe gallery ............................ . ....... . ..• 
No. I etoreroom ............................. . , ........ . 
Armature room .... ..................... . .... . ......... . 
Machine maio .. ....... . ..................... . ......... . 

§~~~·.t~:..: ·::: :::::::::::::::::::::::::::::::::::::::: 
r1~/~~tt'iu~k:: :. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
No. 2 storeroom .. .. . . , . . . . .. ........ . .............. . .. . 
No. 6 stor.eroom . .... . . . .... . .......................... . 

. ~~i}~f.::::\:.::::::::::::::::::::::::;::::;:::::::: 

Trip I Trip 2 Trip 3 Trip 4 Trip 5 
8:20 8:24 9:06 10:30 11:12 
8:18 8:28 9 : 10 10 :34 11:16 
8:15 8:30 9:12 10 :36 11 :18 
8:10 8 :35 9:17 10 :41 II :23 
8 :00 8 :38 9 :20 10 :44 11 :26 
7:56 8:39 9:21 10 :45 II :27 
7:55 8:40 9:22 10 :46 11:28 
7:50 8:45 9:27 10 :51 11:33 
7 :45 8 :48 9 :30 IO :>4 11 :36 
7:10 9:35 11:41 
7: 15 9 :38 11 :44 
7:20 9:40 11:46 
7:30 9:45 11 :51 
7:35 9:50 11 :56 

Trip6 
12 :35 
12 :39 
12 :41 
12 :46 
12 :49 
12:50 
12 :51 
12 :56 
12 :59 

Trip 7 
I :12 
I : 16 
I : 18 
I :23 
I :26 
I :27 
I :28 
I :33 
I :36 
I :41 
I :44 
I :46 
I :51 
I :56 

Trip 8 
2 :36 
2 :40 
2 :42 
2:47 
2 : 50 
2 :51 
2 :52 
2 :57 
3 :00 

Trip 9 
3 :18 
3 :22 
3 :24 
3 :29 
3:32 
3:32 
3 :34 
3:39 
3:42 
3 :47 
3 :50 
3 :52 
3 :57 
4:02 
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Loading Material nlrPc-tly to the J,;IPC'lrlc Tl'uek DK It 
Is Reeeh·P<l In the Shop 

into position and hauling barrels of oil and other heavy 
parts to specific locations where they are used. 

The particular type of truck adopted is a model K-22 
Yale, made by the Yale & Towne 1\Ianufacturing Com­
pany. It can raise and lower its load 26 in. This has 
proved of particular benefit, as much material requires 
loading and unloading at an elevation. Smaller parts 
and materials used in the maintenance and repair of 
equipment are nearly all stored in box containers or on 
platforms. These are arranged with supports so that 
the platform of the truck can be driven directly under­
neath and the material elevated and taken away with­
out trouble. Four-wheel steering is provided in the 
equipment, which makes it very flexible and capable of 
working in close quarters. 

Accompanying i1Iustrations show two classes of work 
in which the truck is used. One illustrates the con­
venience of loading material directly from a large high­
way truck to the smaller shop truck. A barrel of 
gasoline has been placed in position and a box of other 

. materials is being added. The second illustration shows 
the method of picking up and transporting scrap turn­
ings from the machine shop. 

In common with other types of industrial equipment, 
the electric truck requires reasonably intelligent use if 

l'lcklnr; Up I\ llox of l\raehlnc Shop Turnlnll'• PrP1rnrntory to 
l>ellverlnr; It to the Scrn1, Storur;o 

it is to yield a maximum return on the investment. 
At the Cold Spring shops a preliminary survey was made 
of the routes over which material was flowing. Infor­
mation was also assembled as to the nature and quan­
tity of the material. This survey showed that in the 
routine operations of the shop approximately the same 
volume of material had to be moved every day. Con­
sequently it was decided to operate the truck on a sched­
ule over a fixed route, coYering fourteen divisions of the 
shop. The accompanying table gives the various depart­
ments that are visited by the truck and the time that 
stops were made at each department for nine trips. 
The driver punches a time clock at the start and finish 
of each trip. In an ordinary day he moves 100 loads 
of material, each of which may run up to 7,000 lb. in 
weight. The schedule tiine for a trip is about 50 min­
utes. When trips are completed in less than scheduled 
time the truck is available for odd jobs, such as stacking 
materials and placing equipment in cars. 

In addition to eliminating the need for a gang of 
hand truckers the use of the electric truck has accom­
plished other objects. By having material ready for 
use ahead of time skilled workers are not kept idle 
waiting for supplies. Operations can also be scheduled 

- and the schedules can be rigidly adhered to. This in­
sures that the service requirements of all the divisions 
of the shops will be met. The elimination of congestion 
throughout the shops has followed handling of mate­
rials by the electric truck. The operator has a much less 
trying and fatiguing job to handle material in this 
manner and as a result it is handled more promptly. 
In the Milwaukee shop approximately 200 skid contain­
ers are used for this service. Their use has assisted 
materially in maintaining a perpetual inventory of stock 
and the keeping of this inventory has been simplified 
through their use. 

In the two years that this truck has been in service 
repairs have been a negligible quantity. The truck has 
been overloaded frequently and its popularity has neces­
Ritated almost continuous service inside and outside the 
shop. Outside weather conditions such as snow and ice 
have not interfered with its operation . 

One problem was encountered in connection with the 
transporting of material to the machine 'gallery, which 
is located on the second floor of the shop. The elevators 
serving this gallery were of insufficient capacity to 
carry the trucks when fully loaded. This difficulty, 
however, was overcome by carrying the trucks and loads 
separately, hand-lift trucks being used for moving the 
loads over short distances such as on and off the ele­
vator. 

So1id Colors for Denver Cars 

T HE Denver Tramway, Denver, Col., painted about 
. 50 of its cars with an aluminum paint, a flat silver 
hue. They were very pretty, and as the sunbeams struck 
them as they rounded a curve they glistened with a 
real splendor, but they arc so hard to keep clean the 
color is impracticable. This silver color was flat and 
unvarnished, but now a chrome yellow, part varnish, is 
being tried. As to which is the prettier, that all depends 
upon the individual. It is the plan of the company to 
omit stripes, to use a solid color and to spray on the 
paint. With about 370 cars to be painted every three 
years, it is estimated that the paint bill for this work 
will be reduced more than $11,000 under the new 
method. 
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Rebuilding Pole Rack 
New Concrete Bases Were Placed Under Old Poles 

Alongside Berlin Substation of the Connecticut 
Company at Small Cost 

J\ DJ ACE NT to the Berlin substation of the Con­
-'-'""\.. necticut Company a 40-ft. six-pole tandem rack is 
maintained to carry five three-phase circuits of 11,000 
volts each and seven 600-volt direct-current feeders 
ranging in size from 300,000 to 500,000 circ.mil. The 
latter supply current for the local electric railway lines. 
Chestnut poles in the rack had been in place about 
eighteen years. As they had been set in swampy 
ground, consisting of moist red clay with an upper 
fill of cinders, the bases were badly deteriorated. Cross­
arms and insulators, however, were in excellent condi­
tion, as were the poles themselves above the ground 
line. Possible alternatives were either to replace the 
poles with new ones, with the consequent expense of 
new upper structures and overtime rates to workmen 
changing over at hours when the high-tension circuits 
could be killed, or to reclaim the present poles and not 
disturb the upper structures or interrupt the service. 

The second plan was considered the more satisfactory 
and it was decided to reclaim the present poles by cut­
ting off their bottoms and mounting them on concrete 
bases. These consisted of V-shaped blocks into which 
four H-in. x 5-ft. anchor bolts had been cast, the entire 
concrete base with bolts weighing about 1,350 lb. On 
top of the base were mounted two malleable iron cast­
ings. The pole was securely clamped between the cast­
ings by means of six "U" bolts, three on each side. 

Three of the poles in the rack were bolted together as 
one unit with an 8-in. x 10-in. x 25-ft. timber. Jacks 
were placed under this timber and sufficient pressure 
applied to remove all perpendicular strain on all poles 
in the unit. The timber was then securely shored up 

At Left, J>eenyed Butts of Ohl I'oles Uelng Remove,1. At Rleht, 
Concrete Bas" Installed Under Old l'ole• 

to hold it in this position. The decayed butts of the 
poles were cut off 6 in. above the ground line, the butts 
removed and the hole enlarged sufficiently to take the 
concrete. bases. These were lowered into the holes, 
using the cut-off poles in the unit for support. The 
bases were then leveled and the earth filled in and 
tamped around them. The malleable iron castings were 
bolted to the concrete bases and the poles moved into 
place between them and fastened with. the "U" bolts. 
All metal parts had been previously painted with red 
lead and were finally coated with black asphaltum. The 
process of remounting the rack was carried out under 
the supervision of Harry Hill, line foreman of the New 
Britain division of the Connecticut Company. 

It is estimated by the company that $335 was saved 
by reclaiming the rack rather than replacing the poles 
and installing new arms and insulators. As a sound 
piece of timber above ground has a period of. life three 
times greater than a similar piece of timber in the 
ground, it is thought that the reclaimed poles will last 
25 years longer. 

At Left, i-horlng Up Poles After Old Butts Rad Reen Cnt Off'. In Center, Lowering New Concrete Bnse Into Position. 
At Rl&"ht, J\lalleable Iron Castine• "·ere Used te Reid Poles In Place 
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The Readers' Forum 

The Renewal Parts Question 

THE CAPITAL TRACTION COMPANY 

WASHINGTON, D. c., Jan. 2, 1926. 
To the Editor: 

The writer has been much interested in the articles 
in ELECTRIC RAILWAY JOURNAL recently on the cost of 
renewal parts for electric railways. An investigation 
of this subject shows that there are fewer operating 
companies manufacturing renewal parts today than 
there were two or three years ago. The reason for this 
must be either that they are able to purchase these 
articles cheaper or that they are able to purchase better 
articles than they can manufacture in their own shops. 

The question of the cost of renewal parts manufac­
tured by an operating company depends on what is 
charged as part of the cost; by that I mean what over­
head charge is included in the cost. I have heard this 
subject discussed many times, but very few agree on 
what should be included as a proper charge. The over­
head cost is there and is paid for somewhere, whether 
it is included in the cost or not. It must be reckoned 
with in determining the cost of renewal parts manu­
factured in operating shops as compared with costs of 
similar articles purchased outside. If no charge, or 
an incorrect charge, is made for overhead expenses a 
true cost is not obtained and the comparison is not 
correct. 

It has been stated that a well-organized shop can 
manufacture repair parts to some extent at a profit 
because the same men and tools used for repair work 
can be used to manufacture repair parts when work is 
slack. My answer to that would be that it is not a 
well-organized shop, for there should be no slack time. 
There might be times when the force employed might 
not be able to keep the work up due to unusual condi­
tions, but the number of employees should not be so 
Jarge that it is necessary to bring in outside work to 
keep them busy. The regular force can be better em­
ployed on maintenance work than on the manufacture 
of repair parts. 

A question which in my opinion is of more impor­
tance than the cost is, can you make the renewal parts 
as good as the manufacturers who make them in large 
quantities? The large manufacturer has facilities for 
determining the quality of his raw material that is a 
most important factor. He is able to buy this material 
on specification. His men become experts as they are 
constantly working on the same kind of work and do 
not have to shift from one class of work to another. 
The facilities for inspecting the work are better be­
cause there is more of it to do and it pays to assign 
inspectors to see that it is produced accurately. There­
fore the loss from rejections is less. 

The life, then, of the material should be longer. 
After all, that is what we are after. The cost of an 
article should be based on how long it will last and give 
good results, not on what the initial cost may be. Mate­
rial purchased from a responsible manufacturer carries 
his guarantee. If the material does not give satisfactory 
service, he is ready to replace it or make an adjustment 
that protects the operating company from loss. On the 

other hand, if similar material manufactured by the 
operating company is not satisfactory, there is no ad­
justment and the loss must be taken care of by the 
company itself. When repair parts are manufactured 
by the operating company their performance should be 
compared with the performance of similar material 
pur'chased outside before deciding which is cheaper. No 
matter how cheap an article may be, if it causes delays 
in service due to failure it becomes an expensive article. 

The extent to which the operating companies will 
enter into renewal parts manufacture depends on ,what 
the manufacturer has to offer them in delivery, price 
and quality. The question of delivery is• important, 
for if the operator can depend on getting good material 
delivered in a reasonable time he is not compelled to 
carry such a large stock on hand and is thereby enabled 
to reduce the amount carried in his stock account. 

The amount of material carried in the storeroom of an 
electric railway is large and represents a large amount 
of money which is not revenue producing. It is there­
fore necessary to keep the amount on hand as small as 
possible. Close co-operation between the purchasing 
department and the engineering department will mate­
rially assist in procuring better material and also tend 
to reduce the amount of material carried in stock. The 
question of importance after all is, can you manufacture 
cheaper than you can buy? Before deciding this ques­
tion, a careful study should be made to determine the 
cost and performance of the material in question. 

H. E. Jordan in his article in the JOURNAL of Oct. 10, 
1925, said: "This question deserves greater considera­
tion by railway companies." That, in my opinion, is 
the answer to the argument, for if the question is given 
sufficient consideration it will be found that, when qual­
ity is considered, it is cheaper to buy than to manu-
facture. R. H. DALGLEISH, 

Chief Engineer. 

Chicago Has Record Holiday Traffic 

IF THE number of street car rides is any indication 
of the amount of Christmas shopping, Chicago mer­

chants must have had the biggest business in their 
history this ye~.r, according to Chicago Surface Lines 
officials. All previous r~cords for peak loads were left 
far behind and the company used more than 99 per ce11t 
of its equipment in an effort to meet demands. On 
some days all but seven of the 3,539 cars o,vned, or 99.8 
per cent, have been on the streets. 

The highest record in riding was made on Saturday, 
Dec. 19, when there wer~ 4,962,313 riders, the greatest 
number ever carried in one day. November showed an 
increase of more than 6,000,000 rides as compared with 
November, 1921. There was a steady increase in riding 
every month 11ince June, but the shopping season 
brought tremendous peak loads. There were more rides 
on Oct. 31 than ever before in one day, but that record 
was broken three. days later. 

The rerouting of street cars and prohibition of left­
hand turns of automobiles in the Loop last year, the 
elimination of parking on the Loop sections of 
Van Buren, Wabash, Lake and Franklin Streets and 
other traffic reforms have proved of great benefit in 
handling the crowds, G. A. Richardson, vice-president 
of the Surfac-3 Lines, ~aid. Without these improve­
ments, he declar1:.d, street congestion would have choked 
every important traffic lane. 
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Equipment Maintenance Notes 

Third Rail Insulator 
Maintenance 

BY G. H. McKELWAY 
Engineer ot Distribution Brooklyn-Manhat-
tan Transit Corporation, Brooklyn, N. Y. 

ON ALL of the more recently 
equipped lines of the New York 

Rapid Transit Corporation the third 
rail is of 150-lb. section and is sup­
ported on porcelain third rail insula­
tors resting directly on the ties. 
These insulators are prevented from 
moving horizontally by means of cup 

'•- Profecfion board 

,--Profecf,on board brackef 

ISO lb.,fhi'rclrai/ 

,-ln.sulcrfor cap 

lnsulafor 

5,;;::.:;:.:.;;:=-......a..=;;.,:;.;;.:..:,;._~-'-=----

and striking people passing by, it 
was decided to examine all insulators 
of that type which were installed on 
the elevated structures. During this 
examination each insulator was re­
moved and the cap taken off. In 
many cases the lug on the cap had 
swelled so much from the rust that 
it was impossible to pry it out of the 
porcelain, and the latter was broken 
in the attempt. 

Not only were many of the bosses 
on the caps found to be so badly 
rusted that it was not safe to put 
them back but, on close inspection, 
many of the porcelain insulators 

which seemed at first sight to be un­
injured were found, after careful 
wiping off, to have developed hair­
line cracks. These insulators were 
discarded. 

When installing new insulators 
and caps as well as when replacing 
those which were uninjured, the boss 
and hole were given a thorough ap­
plication of a heavy graphite grease. 
This, it is believed, will decrease 
rusting of the lugs. This careful in­
spection of the insulators has been 
made not only on the elevated lines 
but in damp portions of the subways 
as well. 

From Log to Finished Car Parts 
The Woodworking Machinery in the Shops of the Havana Electric Rail­

way, Light & Power Company Provides for Taking Native Wood 
as Delivered in Logs and Making the Finished Parts 

for Car Body Repairs 

BY OTTO GOTTSCHALK 
Engineer ot Railway Equipment Department, Havana 1):lectrlc Railway, 

Light & Power Company, Havana, Cuba 

FOR maintenance repairs to car 
bodies and also for new construc­

tion, the Havana Electric Railway, 
Light & Power Company, Havana, 

)IPlhod of Supporting 150-Lb. Third Rall Cuba, has found it economical to use 

chinery required to rip these logs 
into slabs and timber framing of 
various dimensions as well as that 
necessary for finishing the various 
parts required. 

native Cuban hard wood with the 
castings lagged to the ties and pro- exception of pine which is imported 
jecting up into holes in the bases of from the United States in board 
the insulators. lengths. The native wood is deliv-

The rail rests directly on a ered to the railway in logs, some of 
pronged cap with a projection on its which are as much as 40 ft. long and 
bottom which fits into a similar hole 50 in. in diameter. The railway com­
in the top of the insulator, so as to pany's equipment thus contains ma­
keep the cap in place. At one time 
considerable trouble occurred due to 
the porcelain insulators splitting. In­
vestigation showed that the splitting 
was caused by the rusting of the boss 
on the bottom of the cap. 

Accumulation of rust on this lug 
increased its size so that not only 
was it impossible to separate the cap 
from the insulator, but the wedging 
force of the rust first caused hair­
line cracks in the porcelain and 
eventually split it into pieces. 

In order to provide for carrying 
out this work in an economical man­
ner, a modern fireproof building has 
been constructed for the large band­
saw which is . used to rip the logs. 
Formerly this equipment was located 
in' an old wood-frame building and 
the machinery was driven by belts 

Owing to the fear that a serious 
accident would occur due to the 
breaking of large pieces of porcelain 
off of the insulators when they were 
installed on the elevated lines, and 
their resultant falling into the street 

~-ew ""ooilworklng Department of the llavana Electric Railway, Light & Power Company 
Ilas Incre-ased Production 33 per Cent 
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through a long and complicated sys­
tem of power transmissions. A sin­
gle motor was used for the operation. 
It was desirable to decrease the fire 
hazard and also to increase the out­
put without a great expenditure of 
money, .so a modern fireproof build­
ing was constructed for the smaller 
woodworking machinery and a sep­
arate corrugated iron building was 
constructed for preparing the rough 
timbers. This latter building is lo­
cated conveniently to the log storage 
and has a standard gage track run­
ning through it. The bandsaw is 
located at one end of this building 
and a large pit with foundation for 
the saw has been constructed of con­
crete. This provides a firm base for 
the machines and eliminates vibra­
tion, which is objectionable. The 
handsaw is driven by a 50-hp. motor 
through a 12-in. belt. The motor is 

hoist enables the workman to select 
any special log section that is de­
sired without excessive handling. As 
a result of the improved equipment 
four men supply all labor for attend­
ing the saw where previously eight 
were required. The output has also 
been increased about 30 per cent. 

The slabs and different special sec­
tions as they come from the band­
saw are taken to the building con­
taining small woodworking ma­
chines. Each part is marked so that 
it can be cut into the particular 
shape desired, such as end sills, side 
sills, front sills, window posts, bulk­
heads and end posts. 

The machinery in the woodwork­
ing department is arranged so that 
each section will pass from one ma­
chine to the next with a minimum 
amount of movement. Particular at­
tention has also been given to the 

Los• Are Saw~d Into Convenient s~cllons In This Bnlldlnr; Previous to Delivery 
to the " 'oodworklnr; Section 

located in the pit under the loading 
platform in the building, so that no 
space is lost on the floor. A com­
partment has been constructed in the 
pit, into which sawdust falls, and an 
exhauster driven by a belt from the 
saw flywheel shaft dep·osits the dust 
into barrels outside the building. 

Logs arc brought into the build­
ing on flat cars and are rolled off to 
the concrete ramp, which has the 
same elevation as the floor of the 
flat car. On the ramp the logs are 
cut by hand into the desired lengths 
and are then rolled down to the saw 
carriage, clamped in position and fed 
to the saw. As the slabs are cut 
they drop to another platform, where 
they are loaded on fla t cars and 
arc hauled to the woodworking ma­
chines in the other building. 

The building which houses the 
handsaw has several features which 
result in labor saving. The ramp 
construction of the platform permits 
logs to be rolled easily to the car­
riage for sawing; a cable with an 
overhead trolley and differential 

locating of machines so as to give 
ample space for handling large sec­
tions without difficulty. In general, 
each machine has an individual mo­
tor either direct connected or driven 
by a belt. In some cases, where two 
machines require a motor of the 
same horsepower and it appears that 
both machines will not be used at the 
same time, one motor has been used 
to drive both machines. In this case 
the machines are located so that the 
same belt lengths can be used. 

A large motor-driven exhauster 
has been installed as a part of the 
equipment for the woodworking de­
partment. Each machine is served 
by a tube and there are also nu­
merous tubes provided for floor 
sweep-ups. All sawdust and shav­
ings arc automatically deposited in 
a specially constructed car outside 
the building. The relocating of the 
machines and the installation of the 
new exhausters have increased the 
capacity of the wood_working depart­
ment about 33 per cent with no 
additional labor. 

Providing Sockets or 
Sleeves for Cables 

DIFFICULTY experienced in get­
ting permanent connection with 

soldered terminals or sockets which 
are used with' stranded wire has led 
the Bridgeport Brass Company to 
make a survey of practices of various 
railways in connection with its Phono 
Hi-Strength wire. Information de­
veloped in this manner, together with 
data obtained in a socketing test of 
samples, has led the manufacturer to 
recommend the following: 

Sockets.-The sockets should be of 
the open-end or sleeve type, as it is 
impossible properly to fan and clean 
the strands if the closed-end type is 
used. The open end also makes it 
easier to determine if the soldering 
is done propetly. For cables ½ in. 
in actual diameter and under the 
sleeves should have a conical cham­
ber at least 31 in. deep with a taper 
of about ! in. per inch. For cables 
from ½ to ¾ in. actual diameter a 
conical chamber at least 4 in. deep 
with the same taper as given above 
is desirable. Sockets may be maIIe­
able iron, steel or bronze, but where 
corrosion is an important factor it 
is of course better to use bronze 
fittings. 

Preparation of Cable.-The end of 
the cable should be carefuily bound 
with light brass or copper wire 
pushed through the socket. It should 
then be bound again at a point which, 
when pulled back into the socket, will 
leave the ends of the cable extending 
approximately ! in. above the top of 
the opening. The end binding should 
then be removed · and the wires 
fanned out. The wires should then 
be cleaned by hand with emery cloth, 
or, better, by dipping in a 50 per cent 
water solution of nitric acid. If the 
nitric acid dip is used care must be 
taken not to dip the cable quite up to 
the binding or else the acid may feed 
into the cable due to capillary action. 
The cable must be thoroughly washed 
after the nitric acid dip and then 
dipped in a zinc chloride soldering 
flux. After the flux has thoroughly 
dried the wires should be tinned by 
dipping them in the molten socketing 
mixture. Any moisture on the wires 
when dipped in the metal will cause 
it to boil and blow. It is best for 
the operator to wear goggles and 
gloves in the operation. 

Flux.-Zinc chloride flux can be 
made by adding more zinc than can 
be dissolved to hydrochloric acid or 
what is commercially known as 
muriatic acid. It is well to keep a 
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Dick Prescott Works Overtime 
And Learns Something About Cars 

FOR several days following his talks 
with the shop foremen regarding the 
work of the new engineering depart­

ment, Dick Prescott, engineer of equip­
ment of the Consolidated Railway & 
Light Company, was busy putting some 
of his plans into action. He saw so 
many opportunities of taking detail off 
the hands of ~arious foremen and at the 
same time IJying out definite standards 
and practices to replace the old rule-of. 
thumb methods that he was impatient 
to get to work as quickly as possible. 
This filled so full the days immediately 
following that he and Steve White, the 
carpenter shop foreman, had little time 
to get together and consequently they 
-spent se\'eral evenings in the new engi. 
neering office making the study of car 
repair practice that they had both agreed 
to do the day following their return 
from their inspection trip. 

Steve had managed to make up an 
inventory of the several different major 
items of equipment in service on the 
property. The figures summed up as 
follows: 

City passem(er cars ........ 320 
Different types included .... 11 
Types of trucks ............. 9 
Types of motors ........... 10 
Wheel sizes. . . . . . . . . . . . . . . 3 

"Gee, that's some mess," said Dick 
when they had summarized the figures 
in this form. 

"I'll say it is," agreed Steve. 

"How do those cars run in weight?" 
asked Dick, starting on a fresh sheet of 
paper. 

"Well, I didn't get a chance to get 
each type on a scale, but I've got the 

figures on some of them," said Steve, 
consulting the worn notebook in front 
of him. "The old battleships-that's the 
group of 40 cars in the 200 series-go 
about 48,000 lb. The twenty bowling 
alleys run around 46,000 and the six 
rebuilds-those are the ones we rebuilt 
after the fire-weigh about 49,500. 
Then the maximum tractions scale 
·H,000 and the big turtlebacks average 
45,500." 

Steve paused a moment to check back 
the figures in his book. 

"Oh, yes," he continued, "here's the 
center-entrance cars. They're on two 
different trucks. Twelve of them weigh 
42,000 lb. each and the other nine are 
43,500. Then I've got the new cars. 
There's fifteen of them and they average 
32,000 lb." 

"How does the seating capacity on 
the new cars compare with the battle­
ships?" asked Dick. 

"Four seats less." 

"How old are the big fellows?" 

"Let's see, I think about 22 years." 

"What do you suppose is the relative 
maintenance cost on those two groups?" 

"Gosh, that's the whole trouble. We 
c'on't have the figures in shape so they 
tell the story. If we did we wouldn't be 
spending money right now to patch 
them up." 

"Well, that's our job now; to get some 
way of estimating what the costs are on 
each group of equipment," said Dick. 

"All right," replied Steve, "let's see 
what we can do." He laid down his 
notebook and pulled a pad of paper in 
front of him. 

small piece of zinc in the solution to 
be sure that there is no appreciable 
amount of free acid. Any other non­
corrosive flux recommended for use 
with tin-lead solders may be used 
provided it is found that a satis­

.factory union between the solder and 
the wire is obtained. 

Socketing Mixture.-The mixture 
used for pouring into the socket and 
also for tinning the wires should be 
made up of two parts of tin and one 
part lead. This mixture melts · at 
about 360 deg. F. and can be poured 
easily at temperatures from 370 to 
390 deg. F. The temperature of the 
metal should not be over 410 deg. F. 
when the wires are dipped for tin­
ning or when it is poured into the 
socket. If it is used at a higher 
temperature there will always be · 
danger of annealing the wire. 

Making the Socket. - After the 
wires have been tinned and prepared 
the cable should be drawn back into 
the socket so that the ends project 
slightly above the end of the conical 
opening. Care must be taken to have 
the cable leave the socket straight 
and in line with the axis of the 
socket, otherwise the stresses will 
not be uniformly distributed on the 
wires. It is also important not to 
have any of the fanned wires in 
contact with the sides of the socket, 
otherwise the solder will not sur­
round the wire completely and poor 
holding power will result. All parts 
of the cable and socket which will 
come in contact with the molten 
metal when it is poured into the 
socket should be thoroughly dried, 
but it is sometimes desirable to wrap 
a wet piece of waste or cloth around 
the small end of the socket to chill 
the solder more quickly. The socket­
ing mixture should be poured into 
the socket slowly and at as low a 
temperature as can be used and still 
obtain a good sound casting. It is 
usually well to hold the socket in a 
vise and neither the cable nor the 
socket should be moved until the 
solder has thoroughly set. After 
this the socket may be quenched in 
water to cool it rapidly. 

Trolley Wheel Bushing 
Press* 

FOR forcing bushings in and out 
of trolley wheels a pneumatically 

operated press has been designed and 
constructed in the shops of the 

"This article ls based on material In­
cluded In the brief submitted to the Charles 
A. Coffin Prize Committee of the American 
Electrle Railway Association by the com­
pany named. 
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S b op-Con8truct ~d Troll~y " "heel Hushing rr~u 

Denver Tramway, Denver, Col. The 
construction consists of a piece of 
6-in. pipe with two pipe caps and a 
piston and plunger. The whole de­
vice is mounted on the wall near the 
workmen's bench. An anvil necessary 
for convenience of the workmen is 
located underneath and a three-way 
air valve is provided for control of 
the_ press. 

Car Cleaning l\Icthods 
in Boston 

CLEANING more than 2,000 cars 
for the year 1924 cost the Bos­

ton Elevated Railway slightly more 
than $477,000. The entire outside 
surface of each car in service, in­
cluding the glass, is cleaned daily 
with a soft mop. Vestibule glass is 
cleaned on both sides and the inside 
of all windows is gone over with a 
damp chamois or cloth to remove 
streaks and spots. 

After every storm all surface cars 
are washed thoroughly with clean 
water as the car surface becomes 
streaked from dirt washed from the 
roof. Outdoor storage is used quite 
extensively in Bostori. This renders 
more difficult the problem of keeping 
cars clean in winter since little or no 
water can be used. Daily, generally 
at night, the floo r of the car is swept 
clean, a solution of wate r and dis-

infectant being used to lay the dust 
and sterilize the interior. After the 
car is swept and the dust has settled, 
it is thoroughly dusted and the 
lamps, hand straps, window sills, and 
register glass are wiped with a dry 
towel. 

At intervals of from one to two 
months, according to the condition 
of the car, both inside and out are 
given a thorough cleaning by using 
in addition to water some cleansing 
compound that will effectively re­
move all stains without injuring the 
paint or scratching the glass. 

Car cleaning in Boston would be 
much simplified if all cars could be 
treated alike, but as the -service on 
different lines is quite different 
cleaning requirements are quite 
varied. Cars running through paved 
city sections present a diffe rent 
problem from those running where 
the streets are macadamized. Also 
cars stored under cover re­
quire much less work than 
those stored in the open. The 
problem of keeping cars clean 
in rainy weather is different 
from that in fair weather, 
and cars which run in sub­
ways or tunnels are harder to 
keep clean than those which 
do not. Underground, the 
dry dust with its fine parti­
cles of iron which conie from 

. brakeshoes is kept in motion continu­
ally by the rapid movement of trains. 
An accumulation of this dust on the 
cars in a wet condition becomes iron 
oxide or rust, which · is one of the 
most difficult things to remove from 
glass and painted surfaces. 

Overcoming Trolley Breaks 
Due to Severe Temperature* 

CONDITIONS in El Paso, Tex., 
are such as to render the main­

tenance of trolley wire on the lines 
of the El Paso Electric Railway a 
serious p~blem. Extremely hot days 
followed by cold nights cause an ex­
pansion and contraction that is ex­
cessive and crecidedly harmful to the 
wire. To overcome troubles from 
t rolley wire breaks, the company has 
installed Phono-Electric wire ove1· 
special work in the downtown sec­
tions. This is inspected on a regular 
maintenance schedule and since its 
installation a very marked improve­
ment has resulted in the number of 
trolley breaks. The following figures 
show the results obtained. During 
1921, 239 breaks ; 1922, 193 breaks; 
1923, 102 breaks ; 1924, 33 breaks; 
1925, 15 breaks for first six months 
of operation. 
~ article Is based on material In­
cluded In the brief submitted lo the 
Charles A. Coffin Prize Committee of the 
American Electric Railway Association by 
the company named. 

New Equipment 
Available 

Heavy-Duty Quick-Set 
Detachable Wrench Set 

DESIGNED to fill an urgent need 
of electric railway shops for a 

heavy-duty wrench set, the Black­
hawk Manufacturing Company, l\lil­
waukee, Wis., has just placed such 
a set on the market. In order to de­
termine the suitability of this set 
for electric railway work, one was 
placed with the Milwaukee Electric 
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tailway & Light Company for a test 
,f one year. This set has been used 
laily putting in motor studs with a 
i-ft. extension bar on the ratchet 
vrench. Force has been exerted by 
he weight and pull of two men. This 
:et has given satisfactory service 
.nd no replacements have been found 
1ecessary during the trial. An ac­
:ornpanying illustration shows the 
1ew heavy-duty set with quick de­
achable wrenches. 

contraction strains and to effect 
economy of gas. Without preheat­
ing, complicated castings are liable 
to develop new breaks at points re­
mote from the weld when they are 
again placed in service. 

Tapered Roller Bearing 
Trolley Base 

F OLLOWIN.G nearly four years 
trial on a selected number of rail-

way properties a trolley base incor­
\.tomizing Type Oil Burner porating the tapered roller bearing 

DESIGNED to give maximum 
combustion and great heat 

[Uickly, an atomizing type of oil 
,urner and preheater has been 
,rought out by the Alexander Mil­
,urn Company, Baltimore, Md. The 
heapest grade of crude fuel, kero­
:ene oil or distillate and compressed 
Lir under pressure varying from 50 
o 100 lb. is used. In addition to 
'urnishing a direct supply to the 
,urner, the compressed air also 
naintains pressure in the oil storage 
.anks. This creates a greater 
relocity in the oil feed line and in­
mres a positive and uniform flow. 

Xew Atomizing Type of Oil Burner 
and Pre-beater 

The flow of both air and oil is 
;hrough straight-line orifices unhin­
:lered by coils or staggered passages. 
rhe oil under pressure enters the 
1tomizing chamber at right angles ­
;o it and in an annular form. The 
:ompressed air flows directly through 
the center, striking the filament of 
Jil and atomizing it. There is no 
,iphoning effect of either oil or air. 
[rnrnediately upon opening the 
rnlves, the gas at the burner can be 
ignited and work can be started. 

This burner is particularly con­
venient for use in preheating cast­
ings for welding in electric railway 
,hops. Preheating is now considered 
~uite essential for large castings in 
order to neutralize expansion and 

T111>ere,I Roller Hearing Iaeoree Great 
Durability and Seneltlveneee 

features is now being offered to the 
market by the R. D. Nuttall Com­
pany, Pittsburgh, Pa. This is now 
designated as U. S. No. 20-A and is 
standard equipment with the com­
pany. The main forward step taken 
in the design of this base is the use 
in the swivel of roller bearings with 
hardened raceways and a suitable 
means of adjustment. 

A trolley base must withstand a 
heavy cocking load due to the weight 
of the pole, harp and wheel and to 
the wire pressure. These pole loads 
cause the swivel to tip to an extent 
depending on bearing clearances and 
wear. The result is that in bases 
employing a center pin, rollers and 
outer raceway the rollers bear at 
their upper ends on the side of the , 
trolley base opposite the pole and 
at their lower ends on the pole side. 
Between these two points the rollers 
must be slightly cocked and cross­
wise of the raceway, each roller be­
ing in a slightly different position, 
depending on its location around the 
swivel. 

With the new construction this lo­
calized end pressure is distributed 
over the entire surface of the tapered 
roller by the use of two tapered 
roller bearings located one at the 
top and one at the bottom, since the 
pressure at the top and the bottom 
of the swivel is practically perpen­
dicular to the rollers. The cocking 
tendency is still present, but the per­
pendicular pressure just mentioned 
is produced and the tendency to twist 
is minimized by closer tolerances 

which are possible with these adjust­
able bearings. 

More even distribution of pressure 
over the area of the roller results in 
less pressure per unit of area than 
is obtained with the longer rollers 
now commonly employed, either loose 
or assembled in a cage. A further 
advantage is that the base actually 
hangs on the roller bearings, as com­
pared with the usual arrangement 
in which a large amount of the 
weight is supported on the center 
pin with consequent friction and loss 
of freedom to the swivel. 

Arm Feeds Metal Cutting 
Saw Into Work 

By USING a horizontal arm in­
stead of a vertical one on a hand­

saw, a cutting head is produced 
which, by its own weight, feeds the 
saw into the work instead of the 

· usual method of feeding the work 
into the saw. This is a feature of 
the new metal cutting handsaw pro­
duced by the Metal Saw & Machine 
Company, Inc., Springfield, Mass. 

The weight of the horizontal cut­
ting head is counterbalanced by a 
powerful spring which gives an auto­
matically variable feed pressure to 
take care of differences in hardness 
in the piece of metal being sawed. 
This construction saves the handsaw 
blade and gives a straight cut re­
gardless of variations in the stock. 
With the positive feed of the vertical 
type of handsaw commonly used, the 
stock is forced into the saw and re­
sults in crooked cutting, stripped 
teeth and broken blades. With the 
new construction, constant attention 

Horizontal Napier Bandeaw for 
l\Ietal CnttlD&' 

by the operator is unnecessary after 
the material is secured firmly. 

The new machine is driven by a 
Westinghouse motor, which is regu­
lated to give a particularly high 
speed. This is possible since the 
blade travels in the cutting direction 
only and the pressure adjustment 
gives a smooth, even movement. 
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American Association News 

Metropolitan Section Devotes January 
Meeting to Bearings 

Design, Lubrication and Maintenance of Electric Railway, Motor and Car 
Building Received Active Consideration at the Jan. 8 

Meeting Held in New York 

M OST of the secrets about the bear­
ings of electric motors and car 

journals were aired at the meeting of 
the Metropolitan Section of the Ameri­
can Electric Railway Association held 
in New York on the evening of Jan. 8. 
Before one of the largest attendances 
in the brief life of the Metropolitan 
Section, the manufacturers told of the 
practices and the solutions of problems 
that have helped to develop the modern 
railway motors. A carefully prepared 
paper by M. Guynes, of the railway 
motor engineering department of the 
General Electric Company, is abstracted 
elsewhere in this issue. It is filled 
with the technique and the detail ad­
hered to in the manufacturing process 
and is full of pertinent information and 
practical suggestions that visualize to 
the maintenance engineer the impor­
tance of good lubrication and good 
maintenance of bearings, to avoid their 
rapid wear. One workman called a 
bearing a heat generator. This is true, 
and the efforts of the manufacturer and 
the maintenance engineer must be de­
voted to make it a poor generator. A 
number of lantern slides helped t:o 
visualize the important points. 

Mr. Guynes' paper was followed by 
an- excellent presentation of the same 
subject by J. F. Dean, of the engineer­
ing department of the Westinghouse 
Electric & Manufacturing Company. 
This paper was also filled with informa­
tion of interest and many practical 
suggestions. It is also abstracted else­
where in this issue. 

The January meeting was called to 
order at 8 o'clock by President J. W. 
Hulme, having been preceded by a 
Dutch-treat dinner at Keene's English 
Chop House. On account of the length 
of the meeting only the treasurer's re­
port was given, indicating that there 
was $1,337 on hand and that the mem­
bership committee had increased the 
number to 1,122 members, an inctease 
of 47 in the past month. 

A telegram from C. E. Morgan, who 
was in Cleveland attending the exhibit 
committee meeting, sent the best wishes 
of the committee, including J. W. 
Welsh, Morris Buck, F. C. J. Dell. 

Following the presentation of the 
two papers on the design and mainte­
nance of bearings, Joseph F. Lamb, 
staff engineer of the Texas Company, 
discussed the papers, saying that the 
experience of the Texas Company has 
shown that tfie best car oils were manu­
factured from high grade steam cylin­
der stock, made up in seasonal grades 

to compensate for the great differences 
in temperature. Mr. Lamb does not 
agree that it is best for motor bearings 
to receive free oil when worn. While 
this method may be satisfactory under 
ideal mechanical conditions, the facts 
are that the oils used and the oiling 
system used must operate satisfactorily 
under other than ideal conditions. The 
down feed type of oiling frequently 
results in flooding the armatures, thus 
doing great harm. 

Emphasis was laid on the statements 
of the two manufacturers' representa­
tives that a long fiber all wool waste 
has the characteristics most desirable 
in capillarity and resiliency. There 
are in use grades of waste containing 
mixtures of graphite, talc and mica 
which have proved to be disadvan­
tageous because these fillers slip out 
and cause restriction and plugging of 
the opening between the oil and waste 
chambers in motors and prevent the 
bearings from receiving the proper 
supply of oil. 

The Texas Company has achieved ex­
cellent results in the use of electrically 
h ea t e d, thermostatically controlled 
waste saturating tanks. With these 
tanks the waste saturation time is 
accomplished in four hours as against 
120 hours in unheated tanks or tanks 
with uncontrolled heat. 

While all of the ideas ' brought out 
have been good, Mr. Lamb stated that 
the best ideas find their value only in 
proper application and therefore his 
company is pleased to note the tend­
ency among railway mechanical depart­
ment officials to select more intelligent 
labor, take care of lubricating duties, 
and when this improvement becomes 
general, the results will justify the 
judgment of those responsible. 

Alfred A. Green, of the Galena Sig­
nal Oil Company, outlined in an in­
teresting manner the progress in the 
art of lubrication. Lubrication was 
first gained by old-fashioned grease 
cups. About 1900 the use of oil be­
came recognized as a better practice. 
Also about that time the practice of 
putting long covers on the axles was 
started. The straight bronze bearings 
then gave way to the babbitt lined 
bearings and somewhat later the use of 
waste wick type of lubrication came 
into operation. Mr. Green laid great 
stress on the success that his company 
has had with lubrication on the mile­
age basis, the theory being that the 
right amount of lubrication is applied 
to bearings and the waste and pro-

miscuous use of oil is avoided. Too 
much oil, he avers, does the bearing no 
good, and is apt to cause difficulties in 
other parts of the equipment. 

The axle collar gave trouble, and the 
fiber collar came into use, giving some 
measure of success. Now the axle bear­
ings are covered and lubricated with 
much greater success. 

A film of oil in the bearing surface 
is all that can be used. Why use a 
barrel to supply the film, when a pint 
will do as well or better? To this point 
the manufacturers of bearings and oils 
held the center of the stage. D. D. 
Owenn, general foreman New York 
Rapid Transit, then told of some of the 
problems of the operator. Shortage of 
cars and consequent necessity of keep­
ing the cars almost continuously in 
service, in his mind, practically pre­
vent the use of many of the refine­
ments possible in the manufacturing 
processes. Limited shop conditions do 
not allow the same grade of machine or 
workmanship possible in the original 
manufacture. 

Mr. Owenn's road now has ·running 
22 cars and 88 bearings, all journal 
brasses, using a cotton waste with a 
series of small springs placed in and 
behind the waste in order to hold it 
against the revolving axles. Mr. Owenn 
stated that it was impracticable to pack 
bearings properly in a truck whtle 
under a car, and that except in emer­
gency cases, the waste is allowed to 
stay in the journal until periods of 
general overhauling, when the truck can 
be removeo from the car and the motor 
bearings properly repacked with new 
waste. He reported little trouble from 
loose axle cap bolts. Occasionally one 
bolt will be broken, but the three other 
bolts hold the cap in place and the 
broken bolt is repaired upon inspection. 

The practice recently adopted by the 
Metropolitan Section of passing blank 
cards around on which questions may 
be asked brought forth several inter­
esting questions. One question aske1l 
in regard to the success of roller bear­
ings brought forth the answer from 
Mr. Guynes that roller bearings had 
been used successfully in motor bear­
ings. They could not be well applied 
to axle bearings and he said he could 
volunteer but little information in re­
gard to the use of roller bearings in 
car journals, except that the Pennsyl­
vania Railroad was now testing a num­
ber of roller bearings on some of its 
steam road equipment. 

L. M. Clark, vice-president of the 
Railway Improvement Company, then 
gave a short discussion of the papers. 
He emphasized the use of good prac­
tices and the use of good oil in the 
lubrication of bearings, but stated that 
the responsibility for purchasing good 
oil did not end there, that it was neces­
sary to have the oil 100 per cent clean 
when it reaches the bearing. One can 
hardly realize more difficult conditions 

I 

• 
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for lubrication than under an electric 
car, which is subjected to the filth and 
dirt of city streets, the temperature 
changes and the water and snow often 
encountered. Another point to take 
into consideration is the fact that fresh 
oil should replace old oil that has done 
its duty. The mere fact that a space is 
filled with fluid does not necessarily 
mean that this is good oil. Railway 
motor bearings, as you know, are so 
designed that oil may pass out at both 
ends. This is not a total loss, as it is 
a protection to the flange end of the 
bearings against wear, and the open 
end against water; where oil comes out, 
it is rather difficult for water to get in. 

Mr. Clark further stated that it is 
far easier to insure perfect contact of 
the waste with shafts or axles if the 
waste is located at the top of the bear­
ing much more so than if it is carried 
in the side or below. When the oil is 
carried above the bearing, gravity is 
added to capillarity in supplying oil to 
the bearings. 

With the top feed arrangement, ·the 
oil that is held in the waste naturally 
settles to the bottom, which is in direct 
contact with the shaft or axle. This 
is not the case with the side feed or 
underfeed type. The oil settles in the 
waste after the motor has been stopped 
and is at the greatest distance from 
the bearing at the time when the oil is 
needed and needed quickly, when the 
motor or car is first started after a 
long layover. 

Engineers well advised in motor 
lubrication have questioned the advisa­
bility of applying oil at the top of the 
bearing, which, as you know, is the 
high pressure side. Experience, how­
ever, has demonstrated that no diffi­
culties have been encountered on ac­
count of the waste opening being on the 
top. In fact, the opposite results pre­
dominate on account of the direct ap­
plication of the oil to the shaft. 

In summing up the situation, the 
motors and car journals should be put 
in first class mechanical condition. Old 
frames should be thoroughly annealed 
so as to normalize the internal stresses 
that have accrued through millions of 
vibratory shocks. This is best done 
after any necessary welding has been 
completed. Armature and axle bearing 
openings should be accurately rebored 
to the proper sizes and all precautions 
taken to see that these bearings are 
afterward accurately held in place. 
For good operation motors should be 
run as the manufacturers designed and 
built them. Limit bearing wear as 
closely as you can. The spreading of 
gear and pinion centers causes noisy 
operation and is detrimental to their 
life. The oil companies recommend 
good oil; use it and keep it clean. 

Interspersed among some of these 
papers and following, a number of en­
tertainment feature8' were given by 
employees of the Interborough Rapid 
Transit Company. Prof. J. Haugher 
performed a number of tricks with a 
series of rings ' and later did some 
clever card tricks. Now you see it and 
then you don't. A banjo and song 
entertainment was given by Messrs. 
Sutherlanrl·and Readyoff. 

Two other entertainment numbers 
were later given, one a dance by F. 
Heide and R. Haggerty, with H. Gilday 

at the piano, and then several songs the m·eeting following by 230. The next 
by the well known tenor, E. Wager, meeting will be held Feb. 5 and will be 
were given, with H. Gilday at the piano. a series of motion picture films depict-

The informal dinner before the meet - ing the manufacturing processes of 
ing was attended by 89 members and steel. 

Bearing Life and Lubrication of Electric 
Railway Equipment* 

BY JOHN S. DEAN 
Engineering Department, \\"estlnghouse Electric & Manufacturing Company 

QUITE frequently practical railway 
men in various parts of the coun­

try have asked this question: "Why is 
it that the armature bearings furnished 
by either the General Electric Company 
or the Westinghouse company have so 
much longer life and give better service 
than any other bearings we have ever 
used on our motors?" This may not be 
the experience of all operators. There 
is, however, enough evidence available 
to show that this is quite generally 
true. It may be satisfactorily explained 
by saying that the bearings are de-

*Paper delivered at meeting of the 
Metropolitan Section, American Electric 
Railway Association, Jan. 8, New York 
City. 

COMING MEETINGS 
OP 

Electric Railway and 
Allied Associations 
Jan. 20-ZJ-Central Electric Traf­

fic Association, Miami Hotel, Day­
ton, Ohio. 

Jan. ZZ-23-Central Electric Rail­
way Accountants' Association, 
Miami Hotel, Dayton, Ohio. 

Jan. 26-29-Society of Automotive 
Engineers, Annual Meeting, Detroit, 
Mich. 

Jan. Zl-New York Electric Rail­
way Auociation, Hotel Commodore, 
New York, N. Y. 

Jan. 28-29-Central Electric Rail­
way Association, Lincoln Hotel, 
Indianapolis, Ind, 

Feb. 5-Metropolitan Section, 
American Electric Railway Associa­
tion, Engineering Societies Building, 
29 West 39th Street, New York, 
N. Y., 8 p.m. 

Feb. 11-Central Electric Railway 
Master Mechanics' Association, 
Portage Hotel, Akron, Ohio. 

Feb. JS-American Society Civil 
Engineers, American Society Mechan­
ical Engineers, American Institute 
Electrical Engineers, and American 
Institute Mining and Metallurgical 
Engineers, joint meeting, United En­
gineering Societies Building, 29 Wes! 
39th Street, New York, N. Y., 8:15 
p.m. Subject: "The Effect of the 
Die~el Electric Engine on Heavy 
Electrification." 

Feb.24-26-Electric Railway Asso­
ciation of Equipment Men, Southern 
Properties, Mobile, Ala. 

April JJ-16-Southwestern Public 
Service Association, Galveston, Tex. 

signed to have ample capacity and 
great care is given to all details. The 
materials used are of the best quality 
obtainable, the bearing shell3 ar3 prop­
erly babbitted, the workmansh:p is of 
a high grade, backed by many years of 
experience and training. When the 
bearings are mounted they have a good 
tight fit in the housing and are accu­
rately aligned. They are also con­
structed with minimum allowable 
radial and end clearances and are of 
the correct size. 

DESIGN OF ARMATURE BEARINGS 

Modern railway motors are fitted ' 
with bronze bearing shells lined with 
-h in. thickness of tin base babbitt 
metal and are liberally designed to 
carry their load and resist the pound­
ing and vibration to which they are 
subjected in service. A minimum size 
window with well-rounded edges and 
corners is prov:ded through which oil 
is fed to the journal by means of a 
waste wick, the lower part of which 
rests in an oil chamber. 

The bearing shell is made from a 
good grade of dense bronze, the com­
position of which is approximately 80 
per cent copper, 10 per cent antimony 
and 10 per cent tin. The Brinell hard­
ness of this alloy is around 70. The 
babbitt metal is made from a tin base 
alloy made from virgin metals and is 
similar in composition to the original 
Isaac Babbitt formula, which is 88.9 
per cent tin, 7.4 per cent antimony and 
3.7 per cent copper. The babbitting of 
bearing shells must be accomplished 
with great care. The shells must be 
carefully cleaned and then tinned. The 
use of an acid flux speeds up this work. 
The bearing shell must then be pre­
heated before being assembled in the 
babbitting mach"ne. The hot babbitt 
should be continuously stirred before 
pouring to keep the metals properly 
mixed. Use of babbitting pots with 
automatic t emperature control insures 
a correct pouring temperature, which 
should range between 460 deg. and 480 
deg. C. 

All finished bearings that do not give 
a clear, bel'-like tone when suspended 
and struck with a small hammer shou'.d 
be rebabbitted, as a dull, dead-like 
sound indicates that there are air 
pockets between the babbitt lining and 
the bearing shell, which are sure to 
cause trouble in operation. Good work­
manship in the machining operation, 
press fitting, alignment and assembly 
are absolutely neressary. The clear­
ances allowed in babbitt-lined bearings 
are those standards adopted by the 
American Electric Railway Engineer­
ing Association. 
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In the Westinghouse plant the jour­
nals on new armature shafts are 
ground to exact size on a Norton grind­
ing machine. This is not practical in 
repair shops, as the shaft would have 
to be removed from the armature. 
Armature shafts should not be allowed 
to run in service if worn tapered more 
than 0.005 in. If the wear is greater 
than this the shaft should be trued up 
to a maximum size or reduced in defi­
nite steps of :b. in. on the diameter, so 
as to use standard under-size bearings. 

When journals have reached their 
scrapping limit it is the practice of 
some operators to restore them by the 
use of s Jeeves· made from Shelby steel 
tubing, while others build them up by 
welding. Our experience indica tes that 
shafts made from heat-treated or spe­
cial alloy steels should not he welded. 

ARMATURE AND AXLE BEARI NG L IFE 

Answers to a questionnaire sent out 
by the American Electric Railway E n­
gineering Association several years 
showed that the minimum armature 
bearing life reported was 15,000 miles 
and the maximum armatur e bearing 
life was 200,000 miles, while the 
average of a ll reports indicated 80,000 
miles. Reports have been obtained 
elsewhere of as high as 375,000 
miles, which is probably the upper limit 
that has been obtained. It is probably 
reasonable to assume that the average 
life of armature bearings should be be­
tween 80,000 and 90,000 miles. 

From the same questionnaire it was 
determined that axle bearings had a 
minimum life of 2,000 miles and a 
maximum life of 150,000 miles, aver­
aging 55,000 miles. The average life 
can thus be generally assumed to be 
between 50,000 and 55,000 miles for 
axle bearings. 

MAINTENANCE AND INSPECTION OF 
RAILWAY MOTOR BEARINGS 

A careful inspection was made on a 
street railway recently and the data ob­
tained were segregated into the main­
tenance records in two different car ­
houses. This inspection covered 88 
motors over a period of thirteen 
months. The inspection and mainte­
nance methods, including lubrication 
practices, at carhouse A were far 
superior to those in carhouse B, as was 
indicated by the results. Carhouse A 
reported 0.002 in. wear per 5,000 miles, 
whereas carhouse B reported 0.0095 in. 
wear per 5,000 car-miles. The bearing 
wear at carhouse B was thus some 62 
per cent greater than at carhouse A 
and showed conclusively that too much 
stress cannot be laid upon the impor­
tance of regular and systematic inspec­
tion of equipment. 

Oil, being the medium of lubrication, 
is of utmost importance. It is recom­
mended that railway operators be 
guided by the suppliers of oil. Do busi­
ness with a reliable and a dependable 
company. Guaranteed mileage con­
tracts should be avoided, as they some­
times work out to be economically 
wrong. Temperature affects the oiling 
of motors and therefore the proper 
grade for summer and winter use 
should be used. A definite system and 
schedule of oil changes should be 
adopted and followed religiously. If 
the oil is too heavy, rapid wear of the 

bearings results, · although they may 
not get overheated. 

A suitable and convenient storage 
r oom should be provided and equipped 
with modern appliances f or the han­
dling and storing of all oil stock and 
lubricating material. Long strand wool 
waste, t he strands varying from -h in. 
to i in., should be used. E xperience 
shows that such wool yarn when prop­
erly saturated will not g laze and will 
feed plenty of oil to the bearings. 
Further, it retains its springiness, 
which keeps the waste wick aga inst the 
journal when once properly packed. 
The difference in price between low 
grade waste and a high grade• of wool 
waste is about 15 cents per pound, and 
as the average bearing takes only a 
pound of dry waste to 4 lb. of oil the 
difference is practically 15 cents a 
bear ing , whether a good grade of waste 
or a poor one is used. A bad bearing 
may cause maintenance difficulties in 
excess of $75 if the armature must be 
rewound. E xperience of the Westing­
house company has f ound that the most 
satisfactory way of packing a motor 
bearing is to make up a wick of long 
wool yarn, which is placed in the oil 
chamber, so that it will extend from the 
bottom to the top of t he housing. This 
wick should be made t he maximum 
size that can readily be put in place to 
insure a good oil feed. After the wick 
is in place, fill the remaining part of 
the housing with bunches of waste 
packed in behind the wick, using great 
care to spread the wick at the bearing 
window. In making up t he wick and in 
packing the bearing ext reme car e 
should be taken to use only clean and 
well-saturated waste. Ordinarily bear­
ings should be repacked at least twice 
a year. The most suitable t ime for 
doing t hi s work is when changing the 
grade of oil, due to change in seasonal 
temperature. 

Definite oiling schedules should be 
adopted at periods equaling about 
every 1,000 miles of service. Maintain 
the oil at proper levels, determined by 
means of a gage, after receiving the 
advice of t he manufacturers of the 
motors. Tests show that under similar 
conditions the flow of oil for a U -in. 
lift is approximately five t imes more 
than at a 3-in. lif t. The maximum pos­
sible lif t for wool wast e and car oil is 
5 in. and the maximum lift fo r prac­
tical oil supply is 3 in. 

Car journal bearings a lso should be 
carefully packed and lubr ica ted. When 
the car is overhauled and the bearing 
is to be repacked the housing or journal 
box should be t hor oughly cleaned out. 
A wick of waste is packed at the r ear 
end of the box to lubrica te t he rea r 
journal fillet and to keep out dust a nd 
water. Pack t he box with a continuous 
bunch of waste, forcing it in place so 
that it makes a good contact with t he 
underside of the journal. Care should 
be taken to see that all wast e should be 
kept below the center line of the jour­
nal. See that no strands of waste arc 
left hanging. outside of t he box after 
the cover is closed, as t hey will tend t o 
drain the oil from the journal box. 
When properly saturated wast e is used 
in packing the journal box ; no free oil 
should be added. 

Men responsible f or t he oiling of 
equipment should be t rained. Simple 

typed instructions on packing and bear­
ing oiling should be placed in the hands 
of oilers. These instructions should be 
supplemented by short talks to the men 
in charge of this wotk, explaining the 
fundamental principles of bearing lub­
rication, the advantages of good lubri­
cating methods and the troubles that 
result from poor methods. 

CAPlLLARY-VACUUM OILERS 

The Railway Improvement Company 
has recently put on the market an oiler 
which works on the capillary-vacuum 
principle. It has been applied to a 
large number of older type of railway 
motor bearings, which originally used 
g rease lubrication. Reports indicate 
that this device has greatly improved 
the operation of these bearings. It is 
claimed for this oiler that bearing costs 
can be reduced 50 per cent by elimi­
nating the dirt, grit and other foreign 
substances which are constantly find­
ing their way into the bearing housing, 
clog the packing waste and help to 
grind out the bearings. 

In discussing the question of oiling 
and lubrication, similar care should be 
given to all other parts of the equip. 
ment. 

Regular and systematic lubrication 
of the above details will not only re­
sult in a smooth running car but will 
produce a longer life, less vibration and 
noise and a consequent reduction of 
general maintenance expense. 

Federal Bill Limiting Exemption 
Now Given on Interest from 

Municipal Bonds 

IN THE discussion on the present fed­
eral income tax bill before the 

finance committee of the United States 
Senate, a plea was recently presented 
by Philip H. Gadsden of Philadelphia 
for an amendment to Section 213 of 
the revenue act of June 2, 1924. Thia 
is the section relating to the exemption 
given under the law to interest received 
on bonds of a state and its political 
subdivisions. The arguments were pre­
sented in behalf of the American Elec­
tric Railway Association, the American 
Gas Association, and the National Elec­
tric Light Association. Mr. Gadsde11 
proposed that the present exemption 
of the interest on these bonds should 
not apply to obligations issued since 
Jan. 1, 1925, "in payment for or to be 
used in paying for the construction, 
acquisition, operation or maintenance 
of any utility, which bonds, warrants 
or obligations do not constitute general 
indebtedness of issuer, but are payable 
out of the revenues of such utility or 
otherwise than by g eneral taxation, and 
from the rents, dividends, securities or 
t ransaction of any business carried on 
for gain or profit and income derived 
from any source,whatever." 

According to the speaker, Congress 
has the constitutional power to make 
a distinction between the governmental 
activities of a state or city and its 
business activities when it enters the 
fields of public utility and ownership. 
This position was justified by Mr. Gads­
den in a series of quotations from deci• 
sions of the courts of last re11ort of a 
number of states and by the Federal 
Supreme Court. 
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The argument was made that unless 
this change is made in the federal in­
come tax law, at least two classes of 
the community suffer serious disadvan­
tage. One is the rural dweller, whose 
utility service is nearly always supplied 
by a private company, since practically 
no municipally owned electric plants 
extend their service lines into the 
country. Through his payment of rates 
he assists in the support of the federal 
government, while the user of service 
from a municipally owned plant is free 
of this burden. The other discrimina­
tion comes between the dwellers in 
cities served by a private utility and 
in those where the utility is owned and 
operated by the municipality. In the 
latter case, the car rider is relieved 
from contributing some part of his car 
fare to the federal government, while 
the patrons of electric railways where 
the utility is privately owned must pay 
a rate of fare which includes their pro­
portionate share of the federal tax. The 
point is made that in these days of 
friendly but keen competition between 
cities in the same territory for indus­
tries, such a different street railway 
fare or gas or electric rate might con­
fer a distinct advantage on the city 

which owns its own utility. Conse­
quently it constitutes a discrimination 
on the part of the federal government 
against all the other cities which do not. 

The conclusions of the argument are 
summarized by Mr. Gadsden as follows: 

1. The ownership and operation of public 
utilities by a municipality or other gov­
ernmental agency are not governmental 
functions. 

2. When a municipality or other govern­
mental agency engages in the ownership 
and operation o! public utilities, It does so 
In its proprietary capacity and cannot claim 
the exemption from taxation aJ)plicable to 
the discharge of governmental !unctions. 

3. The proposed amendment would not 
apply to bonds Issued by municipalities or 
other governmental agencies In their capac­
ity as s uch, and the tax sought would not 
and could not be a burden upon any gov­
ernmental function of such poll tical sub­
division. 

4. The tax by the terms of the amend­
ment ls confined strictly to the interest on 
such bonds as on their face appear to have 
been issued for the construction, acquisition, 
operation or maintenance of a public utility, 
which do not constitute general Indebted­
ness of the issuer but are payable out of 
the revenu es of such utility or otherwise 
than by general taxation. 

5. Every consideration o! public policy 
on the part of the federal government sup­
ports the contention that municipalities or 
other political subdivisions entering into 
the field o! business should be subject to 
the same conditions and limitations as those 
Imposed by the federal government upon 
like classes o! business. 

Design, Lubrication and Maintenance of 
Railway Motor Bearings* 

BY M. GUYNES 
Railway l\Iotor Engineering Department, General Electric Company 

N O DOUBT every one would like to 
have a railway motor designed 

without bearings, and this has been ap­
proached in the bipolar gearless loco­
motive motor. This motor does not 
have any bearings of its own, the loco­
motive journals being used to keep the 
armature in its place. Owing to the 
speed of a one to one ratio between the 
armature and the wheel and to the 
necessity of using only two pol•s the bi­
polar gearless motor is too heavy and 
too expensive for any except high-speed 
passenger locomotives. A less expen­
sive motor can be made by using a 
speed reduction between the armature 
and the wheels. So at present the 
multipolar, geared railway motor is 
almost universally used for operating 
single and multiple unit cars. 

However, the geared motor must 
have bearings, because the motor must 
be held to the axle to keep the gearing 
in line, and the armature must be 
retained in its place with respect to the 
poles and brush-holders. Various 
types of construction have been em­
ployed, but the most satisfactory are 
incorporated in the modern box frame 
motor, with its overhung axle brackets, 
its clamped axle linings, its solid frame 
heads driven and bolted in place and its 
keyed armature linings pressed into the 
frame heads. 

In order to have low friction in the 
bearings the shaft or axle must be held 
away from the bearing lining by a lu­
bricant film. Oil was used in the first 
railway motors and is still the best 
lubricant. In the early days the oil 

• Abstract of a paper presented at a meet­
Ing of the Metropolitan Section, American 
Electric Railway Association, New York 
City, Jan, 8, 1926. 

cup for feeding the oil to the bearing 
was tried. Today all over the world 
there are a great many motors with 
grease lubrication and the combination 
of grease and oil lubricated bearings 
is still running. In Australia and 
elsewhere there are a number of motors 
running with oil rings in the armature 
bearings. Grease lubricated ball bear­
ings and roller bearings .have been 
tried and are operating now, but ap­
parently the most satisfactory all­
around bearing for a railway motor is 
the oil-lubricated, waste-packed sleeve 
bearing, which with good care will 
run 250,000 miles in the ordinary city 
service before removal is necessary. 

Because of the relatively low pres­
sures and speeds, unlined bronze axle 
bearings have proved the most satis­
factory for small railway motors, al­
though for large motors a tin-coated 
bore is desirable. But for armature 
bearings, where the pressures · and 
speeds are fairly high, a bronze shell 
with a lining of tin base babbitt has 
justified the expense, because when first 
put in service, if there is any mis­
alignment or if there are any high 
spots, the babbitt will flow and increase 
the actual bearing surface at a suffi­
ciently · 1ow temperature to prevent 
serious damage. 

As the shaft and axle diameters are 
usually fixed by the strength required, 
the application of a motor to a given 
service must be checked to make sure 
the surface speed of the shaft is not 
too high. Furthermore, shaft deflec­
tion must be checked on heavy multiple­
unit cars or locomotives to make sure 
that the bending of the shaft at the 
operating speed is not sufficient to 
break down the oil film, and sometimes 

it is necessary to make the shaft larger 
than the strength requirement would 
demand. 

The length of the bearing must be 
determined by the allowable pressure 
per square inch and the space available 
for lubricating the bearing. On some 
locomotive motors the pressures are as 
high as 500 lb. per square inch when 

·starting a train and 185 lb. per square 
inch at the continuous rating of the 
motor, but on motors for single-unit or 
multiple-unit cars the pressures can be 
kept lower, some being as low as 200 lb. 
per square inch at starting and 20 lb. 
per square inch at the free running 
speed. 

The waste chamber in the frame 
head or axle cap must be of sufficient 
size to hold a good sized wick extending 
from the top of the opening through 
the bearing to below the minimum oil 
depth. The thickness of this wick need 
not be more than 2i in. at its maxi­
mum, but at the minimum the thickness 
should not be less than about ! in. for 
large motors where a great amount of 
oil is required for lubrication or about 
½ in. on small motors. The entrance to 
the waste chamber should be accessible 
and of sufficient size to allow proper 
packing, also it should be covered to 
keep out water and dirt. 

The oil chamber should hold sufficient 
oil to keep the oil depth within the , 
desired limits from one oiling until the 
next and still have a settling chamber 
below the minimum oil depth. 

MANUFACTURE 

In the manufacture of a railway 
motor care must be used to produce 
satisfactory finishes, fits, clearances, etc. 

The centers in the ends of the shaft 
should be properly located in the rough 
bar so that straightening of the rough 
bar is not required. Because of warp­
ing it is desirable to rough cut all key­
ways before finish grinding of the key­
ways. The journal surfaces should be 
ground to dimensions shown in the 
accompanying table. To produce smooth 
journal surfaces they should be rolled 
between smooth-hardened steel rollers. 
After being rolled the journal surfaces 
should be protected by sleeves until the 
armature is assembled in the frame. 
During the stacking of the armature 
core the punchings must be assembled 
correctly or the shaft will be bent when 
the core is pressed. 

After the cores are assembled, but 
before the windings are put on, the 
shaft should be checked for straight­
ness. If the shaft runs out of true 
more than 0.00025 in. peir . inch of 
length of the journals and not over 
0.00075 in. per inch it should be 
straightened to run within the limit of 
0.00025 in. per inch. If, however, it is 
out of true more than 0.00075 in. per 
inch the shaft should not be used. 

Armature bearing sh.ells should be 
inspected just after the roughing cut 
operations are finished and those 
scrapped which are found to have 
shrink cracks or spongy spots. The 
bores of the shells should be tinned all 
over. The bearings should be brought 
to a temperature of at least 150 deg. 
C. when the babbitt is poured and the 
babbitting should be done in such a way 
that the layer of babbitt is compact 
and free from blow holes. . A ·fair-
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sized radius should be provided where 
the bore joins the flange to allow the 
oil to flow around and out to all of the 
flange. After the bearings are finish 
bored and faced they should be mounted 
on arbors and the outside finish ground 
to the dimensions shown in the table. 
The edges of the waste opening should 
be trimmed to allow easy access of the 
oil to the journal. 

The fits on the frame heads, for the 
frame, should be turned to withir. 
limits shown in the table and the frame 
heads should be finish bored true with 
respect to the fit for the frame. The 
finish of the bore should be very smooth 
to give a good fit of the bearings and 
the dimensions and the pressure re­
quired to assemble the bearings should 
be as shown in the table. After the 
bearings are assembled they should be 
broached to give a smooth bore of the 
correct diameter. 

The tongue fit on the axle caps and 
the groove fit in the magnet frame 
should be machined to the dimensions 
shown in the table. When machining 
magnet frames for large motors it is 
desirable to rough machine the frame 
head fits and axle bores before finish­
ing either, but this is not ne~essary on 
the small motors which do not warp so 
much. In order to obtain good align­
ment it seems best to finish the frame 
head fits with the axle joint face bolted 
to a fixture on the boring mill and then 

• finish the axle bore on another machine 
tool, locating from the finished frame 
head fits. The fits for the frame heads 
and the axle bore should be within the 
dimensions shown in the table. 

Experience has shown that it is good 
practice to put a heavy oil on the shaft 
journals near the thrust collars and on 
the thrust collars just before assembly 
of the armature in the frame. 

After being finish machined the axle 
bearing shells should be carefully in­
spected for shrink cracks and spongy 
spots. If any of these faults are found 
the shells should be scrapped. The 
finished axle bearings should be checked 
in a pot fixture representing the mag­
net frame and axle cap to make sure 
the dimensions are such that they will 
operate satisfactorily. The outside 
diameter and the bore should be ma­
chined to the dimensions shown in the 
table. The edges at the split should be 
relieved and sharp corners removed 
from the waste opening to allow the oil 
to flow where it is needed. Where the 
bore joins the flange a large radius or 
chamfer with rounded edges is desir­
able to allow the oil to flow onto all of 
the face of the flange 
· An axle dust collar, to protect the 
flange of the commutator end axle bear­
ing, and a tight fitting dust guard be­
tween axle caps will give much longer 
life of axle bearings. 

LUBRICATION 

Before being put in service the motor 
bearings should be lubricated. In an 
oil lubricated bearing the shaft or axle 
is separated from its bearing by a film 
of oil and it appears that low friction 
is the result of one side of the oil film 
adhering to the shaft or axle, the other 
side adhering to the bearing lining and 
the sliding occurring within the film of 
oil. Experiments have shown that the 
friction in the film of oil depends on the 

ALLOWANCES ND LIMITS FOR RAILWAY 
l\IOTORS 

Part and Place Allowance ·.;mibi 
Shaft 

Journals.............. None +o.000 in. 
-0.001 in. 

Armature Unino 
Out,iide diameter of 
\._body ••••••.••••.•.. +o. 002 in. 

Bore up to 31 in. diam-
eter ..••••••..••..•. + 0. 009 in. 

Bore 3t in. diameter and 
above .•.•..•••..... +o. 013 in. 

Assembly pre,,sure. .... 
Fram• htad1 

Fit for frame... . . . • . . • None 

Bme......... .. .•. .. . None 

Axle eap, 
Tongua fit............ None 

Mauntl/ra= 
G1oove fit............ None 

Bore for frame heads... None 

Bo1 e for axlP- linings.. . • 

Axle lining• 
Outside diamete1 ..•... +o. 003 in. 

Bore ..•............•• +o. 030 in: 

+0.0005 in. 
-'-0.0005 in. 

+o. 002 in. 
-0.00Zin. 

+o.00Zin. 
-0.00Zin. 

3 to 7 ton• 

+o.00Zin. 
-0.000in. 
+o.000in, 
-0.001 in. 

+o.00I in. 
-0.000 in. 

+0.000in. 
-0.001 in. 
+0.002 in. 
-0.00lin. 
+o.004in. 
-0.000in. 

+o.00I in. 
-0.001 in. 
+o.002in. 
-0.002in. 

• Befme boring the axle p1ep1uation, 0.014-in. 
thick obima obould be put between axle caps and axle 
joint face of the frame so that a clamp fit on the axle 
bearing• will be obtained when the boring is finished 
and the 0. 014-in. ohim• are removed. 

kind of oil used with a particular bear­
ing material, the shaft or axle being of 
steel. 

The oil used should adhere well to 
the shaft, axle and bearing and be of 
sufficiently high viscosity to maintain 
the required thickness of oil film under 
the operating conditions of bearing 
pressure and temperature. It should 
also be thin enough, at the temperature 
of the bearing housing, to allow capil­
lary action to reach the journal. 

The main requisite of the waste is 
that it should be of a springy nature so 
that it will not settle down or away 
from the journal and will allow the 
foreign matter, which is collected from 
the journal, to work back and down 
through it without glazing the surface. 
Also, the waste should be of such a na­
ture that the oil will feed fast enough 
to allow of a relatively large variation 
in oil depths and still supply the 
amount of oil required to keep the 
bearing cool. Experience has proved 
that the long fiber all wool waste has 
characteristics most nearly approach­
ing those desired. 

In order to make sure that the proc­
ess of lubricating the bearing will 
start immediately after being packed, 
it is necessary to saturate the waste 
with the oil. before packing. As the 
oil flows so slowly at winter tempera­
ture it is desirable to provide some 
means of keeping the treating tank up 
to summer temperature and thus make 
a uniform minimum time for treating 
the waste. At summer temperature 
about 72 hours is required for soaking 
and 48 hours for draining. When prop­
erly saturated, a little oil will still flow 
out if a ball of the waste is squeezed. 

No matter how good the oil and 
waste are, if the packing of the housing 
is not properly done hot bearings will 
occur. The waste must be placed so 
that it acts as a wick extending from 
below the lowest oil depth to above the 
top of the opening to the journal and 
of sufficient thickness to provide the 

quantity of oil required. Because of 
the shape of the waste pocket in the 
frame heads at the bearing flange end 
special care is necessary to provide a 
wick the full width of the opening to 
the journal. The tightness of the pack­
ing is important, for, if too loose, the 
waste will settle and not cover all of 
the opening to the journal. If a pad 
of the saturated waste is placed on top 
of the packing and next to the cover, it 
will catch and hold most of the dirt 
which falls in when the cover is opened. 
The covers to the oil wells and waste 
chambers should be kept tightly closed 
when the motor is in service because 
the water and dirt, which would other­
wise enter, are the worst enemies of a 
railway motor bearing. 

The location of the bottom of the 
opening to the journal with respect to 
the bottom of the oil well should be ob­
tained from the manufacturer so that 
the desired oil depths can be deter­
mined. The desirable oil depths are 
from ½ in. below the waste opening to 
3 in. below for ordinary city service or 
about 2 in. below for services where the 
shaft speed is high for a considerable 
time between stops. 

Flooding of motors with oil results in 
serious damage to insulation of wind­
ings and commutators and is also the 
cause of much brush trouble. 

On self-ventilated motors the open­
ings to the drip pockets in ·the frame 
heads become air inlets if left open and 
much longer life of armature bearings 
will be obtained if these openings are 
loosely plugged with dry waste, which 
should be replaced with a fresh piece of 
waste at each oiling. 

MA\NTENANCE 

On some of the modern small wheel 
cars the space allowed in the truck as­
sembly is far too small to give the at­
tention to the armature bearings which 
they must have in order to give satis­
faction. 

Hot bearings are serious, for they are 
not only likely to damage themselves, 
the shaft, axle and sometimes the arma­
ture, but may cause warpage, which 
can. be corrected only be remachining 
of the parts. However, if the car were 
given a bearing run, as is necessary on 
an automobile before being put in regu­
lar service, the bearings would have a 
chance to give real satisfaction. 

The records of one operating com­
pany show that 70 per cent of its arma­
ture troubles are due to mechanical 
failures, and bearings play the most 
important part. Worn and loose bear­
ings are largely responsible for short 
life of gears and pinions, breakage of 
shafts, peening of bearing housings, 
flashing, broken armature leads and 
loose armature parts; in fact, they 
have more to do with high maintenance 
costs than any other part of the motor. 

The inspections of bearings and 
bearing housings for worn bearings. 
loosely fitting covers and water and 
sediment in oil wells should be made 
at sufficiently short intervals to reduce 
the bearing troubles to a minimum. 
Radial wear of armature bearings can 
be found by checking the air gap. On 
single and operated equipment, where 
the wear is upward on some bearings., 
special care must be taken, as a 
great error may creep in. Radial 
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wear of axle bearings can, of course, 
be found by noting the clearance at the 
bottom between the axle and the bear­
ing. Wear on the bearing flanges can 
be determined for the armature bear­
ings by moving the armatur~ longi­
tudinally and for the axle bearmgs by 
moving the motor along the axle, but 
on single-end-operated equipments hav­
ing helical gearing most of the wear 
will be toward one end. 

Fifteen hundred miles of service be­
tween inspections for both armature 
and axle bearings is about right for 
large motors and about 1,000 miles for 
small motors. It should be borne in 
mind that worn armature bearings are 
more serious than worn axle bearings. 
The radial wear on the armature bear­
ings should not exceed nr in. on large 
motors or ,J.,. in. on small motors, while 
that for axle bearings should be not 
greater than -h in. on large motors or 
l in. on small motors. The flange 
wear on armature bearings should be 
held to a maximum of H in. on large 
motors or ¼ in. on small motors, and 
for the axle bearings ! in. on large 
motors and B in. on small motors. If 
the wear allowed is less than that deter­
mined by the above limits, longer life 
of the other parts may be expected. 

The one thing which causes as much 
wear on axle bearings as anything is 
loose axle cap bolts, and since this 
fault must be overcome the manufac­
turers should be glad to know of such 
troubles so that with united effort im­
provements will be obtained. 

Satisfactory results should be ob­
tained if the armature and axle bear­
ings are oiled every 1,500 miles on 
large motors and 1,000 miles on small 
motors but these periods must depend 
on the' rate at which the oil is used. 

One large operating company does 
not add oil to the axle bearings but 
depends on saturated waste, which is re­
placed at about 10,000-mile. interva!s, 
furnishing the necessary 011. While 
this practice is probably satisfactory 
where followed, it is doubtful if the 
average trolley company would be will­
ing to use such a large amount of 
waste as would be required on the small 
motors. 

Easier oiling will result from having 
the oil at summer temperature and oil­
ing while the motors are warm. When 
necessary to open the cover of the oil 
well or waste chamber, less dirt will 
fall in if the dirt on the outside is re­
moved from around the opening and in 
the winter care should be taken to pre­
vent snow and water entering while the 
chambers are open. After measuring 
the oil depth the necessary amount of 
oil should be added, to bring the level 
up to the maximum desired depth, by 
pouring into the oil well and not the 
waste chamber. 

The practice of stirring the waste to 
prevent glazing does not seem to be 
very satisfactory, but the replacing of 
all of the waste after cleaning at about 
10,000-mile intervals has given good re­
sults. When cleaning, attention should 
be given to removing all of the sedi­
ment and as much care shou'd be taken 
during repacking as was taken at the 
first packing. 

The practice of changing armature 
bearings each time an armature is 
changed should not prove satisfactory 

as it quickly results in the bearings 
becoming loose in the frame heads, and 
it is far better to have excessive clear­
ance in the bore than to have the bear­
ings loose in the frame heads. How­
ever, it should be borne in mind that 
serious damage may be done by endeav­
oring to operate a motor with small 
bearing clearance at the one end and 
excessive clearance at the other end. 

When making a general overhaul of 
a motor all parts should, as far as pos­
sible, be brought back . to the original 
finishes, fits and ·clearances by using as 
good material as was used in the origi­
nal parts, and attention should be 
called to the fact that bent axles and 
shafts and tapered journals may cause 
trouble. 

It is sometimes necessary to weld 
certain places on frames, axle caps, 
etc., and the manufacturers have found 
that it is almost impossible to do much 
welding at one place without having to 
weld all of the finished surfaces, be­
cause the heating to the welding point 
at one place usually causes a sufficient 
warpage to throw other parts out of 
alignment. 

Low costs of operation should be the 
object of all, and manufacturers of 
railway motors should be glad to assist 
in solving any problems, for by so do­
ing they would be better fitted to pro­
duce satisfactory apparatus. Satisfac­
tory equipment means lower mail)te­
nance costs and hence an improved 
financial position for the company as a 
whole. 

Bus Operation 

SUBJECTS to be studied during the 
year were discussed and selected at 

a meeting of the committee on bus oper­
ation of the Transportation & Traffic 
Association held at association head­
quarters, New York, Jan. 4. Altogether 
some twenty subjects were suggested 
for consideration but four were later 
eliminated, leaving sixteen, for the 
study, of which sub-committees were 
appointed. 

The committee indorsed the uniform 
classification of bus accounts as recom­
mended by the Accountants' Association, 
urged its adoption by member com­
panies, and advocated that efforts be 
made to have it adopted by the various 
state commissions. Sub-committee& 
were appointed as follows: 

Interurban Ratea-R. N. Graham, D. A. 
Scanlon and E. D. Dreyfus. 

City Rates-A. T. Warner, C. B. Cooke, 
Jr., and C. H. Chapman. 

Taxation-S. W. Greenland, C. B. Cooke, 
Jr., F.l. D. Dreyfus and A. Hughes, Jr. 

Rights of Steam and Electric Railwa,ys 
in Operation of Buses-C. B. Cooke, Jr., A. 
Shapiro, V. W. Berry and A. Hughes, Jr. 

Franchises-S. W. Greenland, D. L. Fen­
nel and R. B. HIii. 

Chartered Service-C, B. Cooke, Jr., D, 
A. Scanlon, A. Hughes, Jr., and A. Shapiro. 

Equipment (from the transportation 
standpoint only)-R. N. 'Graham, B. W. 
Arnold and V. W. Berry. 

Carrying Packages and lllai1--V. W. 
Berry, C. B. Cooke, Jr., A. Shapiro and 
R. B. Hill. 

Opportunfty of the Bus in D eveloping 
Public Relations-C. H. Chapman, J. B. 
Stewart, Jr., and E. D. Dreyfus. 

Customer Ownership-R. H. Smith, E. D. 
Dreyfus and S. W. Greenland. 

Rates During Development Period8-A. 
T. Warner, C. H. Chapman, S. W. Green­
land, C. B. Cooke, Jr., and A. Hughes, Jr. 

De Lua:e Service-D. L. Fennel, A. Sha­
piro, E. D. Dreyfus and A. T. Warner. 

Development Expense--C. B. Cooke, Jr., 
A. T. Warner, A. Hughes, Jr., and E. D. 
Dreyfus. 

Tire Mileage Oont,·acts-J. B. Stewart, 
Jr., S. \V. Greenland and C. B. Cooke, Jr. 

Liability Insuranre-H. N. Graham, A. 
Hughes, Jr., V. W. Berry and J. B. 
Stewart, Jr. 

Double-deck Operation-D. L. Fennel, 
S. \V. Greenland, D. A. Scanlon and A. 
Hughes, Jr. 

A telegram was rece,ived from B. W. 
Arnold saying that he had been called 
back to Milwaukee while en route to 
New York City on account of the death 
of his son. A telegram of sympathy 
was sent by the committee to Mr. and 
Mrs. Arnold. 

Members present at the meeting were 
J. B. Stewart, Jr., chairman; S. W. 
Greenland, D. A. Scanlon, R. N. 
Graham, E. D. Dreyfus, A. Shapiro, 
A. T. Warner, C. D. Smith, C. B. Cooke, 
Jr., V. W. Berry, C. H. Chapman and 
A. Hughes, Jr. 

Merchandising Transportation 

O N JAN. 12 the merchandising 
transportation committee of the 

Transportation & Traffic Association 
held its first meeting this season at 
association headquarters. Chairman 
R. N. Graham, general manager of the 
Pennsylvania - Ohio Electric Lines, 
Youngstown, Ohio, presided. Other 
members present were S. E. , Emmons, 
Baltimore; E. A. Palmer, East Pitts­
burgh; C. D. Smith, New Brighton, Pa.; 
E. A. Burleson, Schenectady, N. Y., 
representing J. C. Thirlwall; A. C. 
Spurr, Wheeling, W. Va.; J. A. Dew­
hurst, New York; 0. A. Broten, 
Chicago; J. B. Donley representing 
W. H. Boyce, sponsor, Pittsburgh; 
E. M. Walker, Schenectady, sponsor; 
J. W. Welsh, executive secretary, and 
Guy C. Hecker, special engineer of 
association headquarters also were 
present. 

After discussion of the accomplish­
ments of similar committees in other 
years and the advancement of the art 
of merchandising transportation it was 
decided to break up the writing of the 
report into eight sections, each to be 
prepared by a sub-committee. The 
tentative divisions of the subject and 
assignments made by the chairman at 
the meeting ar~ as follows: 

Courtesy, Salesmanship and Appearance 
of Trainmen.-C. D. Smith, R. \V. Emerson 
and J. B. Donley. 

Advertising by Circular Letter, Oar Cards, 
Newspapers, Billboards and All Other 
Forms.-A. C. Spurr, O. A. Broten and 
W. W. Holden. 

Equipment.-The show window of the rail­
way company, concentrating particular at­
tention on details of lighting, heating, seats. 
painting, cleaning of cars-J. A. Dewhurst. 
W. E. Wood, S. E. Emmons, E. A. Palmer 
and J. C. Thlrlwall. 

Special Types and Glasses of Service and". 
Special Rates at Fare.-C. D. Smith, J. A. 
Dewhurst, S. E. Emmons, W. H. Burke­
and H. L. Brown. 

Maximum Use af Facilities, Including• 
Freight and Express Operation.-S. E. Em-­
mons, E. A. Palmer, O. A. Broten, A. C. 
Spurr, J. B. Donley and J. C. Thirlwan. 

Merchandising lllethods Necessary fn. 
Changing Methods of Operation, Such, as 
Establishment of One-Man Service.-0. A. 
Broten, E. A. Palmer and R. N. Graham. 

General Company Interests in Civic A!­
fairs.-W. E. Wood, C. D. Smith, R. N. 
Graham and J. A. Dewhurst. 

Go-operation and Training of Employees 
in llferchandising Prablems.-J. B. Donley, 
W. W. Holden, J. A. Dewhurst and R. N. 
Graham. 

All sub-committees were asked to 
have drafts of their sections prepared 
and written in time for the next gen­
eral meeting of the committee to be 
held some time in May. · 
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Engineering Executive 

0 N J AN. 7 the executive committee 
of the Engineering Associat ion 

held its second meeting for the season 
at headquarters, New York, with Presi­
dent R. C, Cram, chairman; C. R. 
Harte, R. H. Dalgleish, Daniel Durie, 
M. B. Rosevear and ,v. F. Graves in 
attendance. 

Attention was called to approval by 
letter ballot of certain matters requir­
ing action of the 1925 standards com­
mittee. These included a supplemental 
report on steel rails of the committee 
on way matters and a drawing in the 
report of sub-committee No. 6 of t he 
power transmission and distribution 
committee relating to trolley contact 
devices. , 

President Cram reported on the ac­
tion taken by the American executive 
committee approving the furthering of 
research by the Engineering Associa­
tion. Mr. Cram spoke of this as being 
a forward step on the part of the par­
ent organization in recognizing the 
work of the engineer. 

Several research -subjects under in­
vestigation by the Engineering Associa­
tion were discussed. It was agreed 
that study of the committee on rail 
corrugation should be continued and 
carried to completion with the same 
personnel as previously. The commit­
tee on automatic substations was di­
rected to proceed with its tests on 
ventilation, and the committee on noise 
reduction to continue its investigation. 
It was recommended that the latter 
committee investigate the possibility of 
obtaining co-operation from the tech­
nical schools. As to trolley wire speci­
fications, Mr. Rosevcar explained the 
significance of the twist test, which he 
said is not included in standard speci­
fications for other current-carrying 
wires. It was brought out that line 
engineers consider this test of consider­
able value in determining the quality 
of trolley wire. It was planned to 
make a series of tests in actual service 
on wire of known qualities. 

After some discussion, Mr. Hecker 
was directed to prepare a procedure 
for requesting expenditures from funds 
available to the various committees, for 
submission to the executive committee 
for approval by letter ballot. 

The president announced that by let­
ter ballot the executive committee ap­
proved the omission of abstracts of re­
ports from the proceedings. A second 
letter ballot concerned the reduction 
of routine business on the floor of the 
convention. This brought out that 
nearly all of the time available at the 
annual conventions is devoted to the 
transaction of routine business, princi­
pally approval of committee reports 
and adoption of standards: The opin­
ion was expressed that such approval 
could be obtained through letter ballot, 
freeing the convention for a program 
of original papers and discussion. It 
was decided to present the matter be­
fore the American executive committee 
at its next meeting. 

A motion was adopted to form a 
committee on convention program for 
the purpose of selecting subjects and 
speakers on engineering subjects. Mr. 
Harte was appointed chairman, 
Messrs, Dalgleish, Durie and MiJler 
given the asignment of preparing the 

program for an equipment day; Messrs. 
Rosevear and Scofield for a power day, 
and Messrs. Graves and Cram for a 
way and structures day. 

PUBLICATION OF ENGI NEERING 
MANUAL 

Preparations for t he publication of 
the 1926 Engineering Manual were dis­
cussed. It was voted that no rebate 
should be made for the return of first 
edition copies. It was voted to issue 
paper bound sections a s heretofore. As 
to the way and buildings and st r uc­
tures sections, it was decided to retain 
the present subdivisions. 

Mr. Hecker pointed out that the pres­
ent practice of permitt ing revisions 
of Manual sections every year was 
leading to considerable confusion on 
the part of u sers and was resulting in 
large annual supplements. It was de­
cided that revision of Manual sections 
shall be permitted only in the years of 
republica tion with the exception of re­
visions considered of sufficient impor­
tance to demand immediate attention if 
approved by the executive committee, 
or specifications taken from other a s­
sociations or prepared jointly by the 
Engineer ing Associat ion and other a s­
sociations, which may be revised for 
the purpose of keeping such specifica­
tions up to date and uniform. 

Mr. Durie suggest ed that a reduc­
tion in the number of drawings would 
be possible th.rough the use of letter di­
mensions with tables. This plan was 
referred to the Manual committee with 
instructions to report back t o the exe­
cutive committee. 

ADDITIONAL SUBJECTS SUGGESTED 

Several new committee subjects were 
considered. A letter ballot approved 
the inclusion of the subject of car ligh t­
ing. It was voted to have th is t aken 
up by the equipment sub-committee on 
modern car design, increasing t he per­
sonnel, if found desirable, by the inclu­
sion of several manufacturer car light­
ing experts. 

Letters from manufacturers of anti­
friction bearings were read, suggesting 
that the subject of roller bearings be 
considered. It was the sense of the 
committee that the subject had not yet 
reached a point of development war­
ranting investigation by the Engineer­
ing Association. 

Two additional subjects were as­
signed to the equipment commit tee. 
These are No. 7, "Study the modern­
ization of car equipment with special 
reference to appearance and comfor t 
and convenience of passengers," and 
No. 8, "Study motor leads, connectors 
and supports to provide a miscellane­
ous method and practice on the sub­
ject. This is to include size and strand 
of all leads, connectors, covering f or 
cables, methods of supporting and 
marking of terminals." 

The committee approved a motion by 
Mr. Dalgleish, seconded by Mr. Harte, 
t hat the study of t he suhject of sub­
stitute ties be discontinued. 

Mr. Hecker outlined the experiences 
and results to date with the new pro­
cedure being followed by the way and 
structures division. The execut ive com­
mittee was unanimous in approving t he 
new method of organization and was of 
the opinion that the committee r eor-

ganization be extended. It was sug­
gested that First Vice-president Harte 
should start the tentative organiza­
tion of a power grOUJ?. 

SIMPLIFIED PRACTICE 

Mr. Dalgleish, chairman of the spe­
cial committee co-operating with the 
Division of Simplified Practice of the 
J)epartment of Commerce, gave the 
status of several subjects with which 
the association has had contact, as fol­
lows : 

Simplification of sidewalk glass and 
r oof lights : Recommendations of the 
divi sion have been formally approved. 

Recommendations for grinding 
wheels : These have been accepted and 
formally indorsed. 

Recommendations for tacks and nails : 
The executive committee indorsed the 
sizes of t acks r ecommended for use in 
the uphol st er y department. 

Simplification of shovels, spades and 
scoops : Formal indorsement of the a s­
sociation is being withheld pending ap­
proval by the way and structures com­
mittee. 

Carbon commutator brushes : Sim­
plification of sizes of carbon brushes has 
been started and a report is expected 
within a short while. 

Mr. Hecker stated that at present no 
standard procedure has been set for 
presenting specifications to the A. E . 
S. C. It was the sense of the meeting 
that such procedure is necessary. The 
following was approved: 

1. A .specification intended for pres­
entation to the A. E. S. C. shall, after 
preparation, be submitted to a stand­
ing committee or the standards com­
mittee of the a ssociation for criticism 
and approval. 

2. The specification shall then be 
-submitted to the executive committee 
for criticism and approval. 

3. The specification, after approval 
by t he standar ds committee and execu­
tive committee as above, shall then be 
presented to t he A. E. S. C. as a tenta­
tive standard only. T he st a tus of "ten­
tative" standard shall then be main­
tained for one year, after which it 
may be a dvanced in accordance with 
A. E. S. C. p rocedure to the grade of 
American Standard. 

4. If the specification is turned down 
at any t ime by any of t he bodies whose 
approval is required it must then be 
returned t o t he sectional committee for 
revision. 

Mr. Dalgleish accepted appointment 
as t he second representative of the as­
sociation on t he main committee. 

Attention was called t o the author­
izat ion of extension of the scope of the 
A. E . S. C. proj ect on plain girder 
rails t o include j oint plat es, omitted 
from t he original r eport. 

Specifications for t ubular st eel poles 
are now in process of preparation, in­
clud ing a simplified li st of sizes as the 
result of a questionnaire circulated 
among approximately 100 companies 
using steel poles. 

The representation of the a ssociation 
on the sectional commit tee on overhead 
line cross ing specificat ions has been 
fill ed out a nd the committee is now 
about to f unction. 

It was announced tha t H. S. Murphy 
has accepted appointment on the sec­
t ional committee on specifications for 
zinc coating on iron an~ st eel. 
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A number of matters involving rela­
tions with other associations were con­
sidered. Principal among these were 
specifications being handled by the 
A. S. T. M. These included hard and 
medium-drawn copper wire, copper 
trolley wire, and carbon steel rails. 

Representatives of the association on 
committees- of the National Fire Pro­
tection Association were announced, as 
follows: L. D. Bale, power house com­
mittee; R. L. Weber, National elec­
trical code. 

Mr. Harte reviewed the standardiza­
tion work of the American Institute of 
Electrical Engineers. 

H. A. Johnson and E. J. Mcllraith 
were appointed to represent the asso­
ciation at the American Road Builders' 
Association convention. 

Manufacturers' Engineering 
Committee 

T ABULATING essential character­
istics of new cars, analyzing finan­

cial reports of railways that have been 
operating new equpiment and a study 
of reports on obsolete equipment kept 
the manufacturers' engineering com­
mittee busy Jan. 14 and 15 at associa­
tion headquarters, New York City. The 
full committee was in attendance, con­
sisting of G. C. Hecker, chairman; 
James A. Brooks, C. A. Burleson and 
W. J. Clardy. 

A large number of blueprints of late 
car designs had been supplied by vari­
ous car manufacturers. T,hese were 
studied carefully and the governing 
dimensions were tabulated. Analysis 
of the various characteristics of modern 
car design enabled the committee to 
select a number of designs that ap­
peared to embrace most of the essen­
tials. These will be analyzed and 
-studied further to determine definite 
sizes and types most desirable for vari­
ous classes of service. 

Representatives of the electrical 
manufacturers have assembled con­
siderable information from properties 
that have been operating new equip­
ment. Study of this information is 
being made by the committee· at the 
same time as other data regarding sav­
ings in operation and maintenance that 
have resulted from operation of new 
equipment are being assembled. 

The survey to determine age of equip­
ment now operated is nearly completed 
and particular attention will now be 
devoted to tabulations and analysis 
that will enable the committee to draw 
definite conclusions. 

M. & 0. Committee Makes 
Preparation for Visits 

SECRETARY G. C. HECKER of the 
management and operation com­

mittee of the American Association 
has sent to all members of the com­
mittee supplies of blank field reports 
and of a pamphlet prepared by Labert 
St. Clair outlining the purpose of the 
state committees on public utility in­
formation. 

He also called attention of the mem­
bers to the meeting of the entire 
committee, which has been called for 
Jan. 27. Through the courtesy of 
L. M. Brown this meeting will be held 

in Indianapolis at the Indianapolis 
Athletic Club. A Dutch-treat dinner 
will be served at 6 :30 p.m. 

A limited number of proofs of the 
forthcoming handbook of modern meth­
ods has been received by Mr. Hecker. 
He plans to distribute samples of these 
among the committee members so that 
they may become familiar with the 
contents and method of presentation 
adopted, 

Atlantic City Being Considered 
for the Convention 

CONSIDERATION of Atlantic City 
as the place for holding the.October 

convention is being given by the com­
mittee on location. Arrangements 
were made for a sub-committee con­
sisting of the same persons who visited 
Cleveland last week to inspect the 
proposed facilities at Atlantic City the 
evening of Jan. 15. Those making the 
inspection at Cleveland were Chairman 
C. E. Morgan, Executive Secretary J. 
W. Welsh, Director of Exhibits F. C. J. 
Dell, J. H. Alexander, Morris Buck, 
H. J. Kenfield, J. C. McQuiston, W. C. 
Parker, A. L. Price, A. M. Robinson 
and L. W. Shugg. In addition A. J. 

Purinton and J. R. McFarland have sig­
nified their intention of being present. 
A difficulty encountered in case Atlan­
tic City is chosen is that the available 
space for exhibition purposes is insuffi­
cient to provide proper facilities and 
keep the delegates together. Even the 
arrangement of last year, with a por­
tion of the automotive exhibits in a 
separate space across the Boardwalk, is 
impossible of repetition, as the prop­
erty is being built upon. A proposition 
has been advanced to build a permanent 
exhibit hall fronting on the Boardwalk. 

At Cle".eland it was found that the 
immense auditorium with two large 
floors available for exhibition purposes 
will give only 50,000 sq.ft. of net space, 
or less than half that needed to house 
the show. There is available a large 
plot of city property immediately ad­
joining the auditorium on which it is 
proposed to erect a temporary building 
which can have a floor area of 70,000 
sq.ft. or more if needed and still pro­
vide plenty of space for outside work­
ing exhibits. Through the co-operation 
of President J. J. Stanley and Vice­
President J. H. Alexander of the Cleve­
land Railway it would be possible to 
build this at a nominal cost. 

111111 

News of Other Associations Ill~[ 
New Limit Gage Standard 

W ORK of preparing standard gages, 
including the method of using the 

gages and tables showing the degree 
of accuracy required in the inspection 
of parts for different classes of work, 
has just been completed through the 
standardization of limit gages by the 
American Engineering Standards Com­
mittee. As an example of the advan­
tages from this standardization, a wheel 
intended for a certain sized shaft made 
by one manufacturer should fit upon the 
same sized shaft made by another man­
ufacturer. Under present conditions, 
however, perfect fitting is rarely real­
ized. The reason is that the wheel 
manufacturer bores a hole in accord­
ance with one set of gages, while the 
manufacturer of the shaft uses a set 
of gages based upon a different sys­
tem. In consequence, one piece may 
be either a trifle too large or too small 
for the other, with the result that the 
wheel will either not go on the shaft 
at all or else it will fit too loosely. 
With the new gages most manufac­
turers will use the nationally standard­
ized uniform gages for determining the 
dimensions. Perfect fitting should be 
assured no matter when and where the 
new parts are manufactured. 

The report now presented provides 
a classification of the various kinds of 
fits from the loosest as used in agri­
cultural machinery and similar equip­
ment to the forced or shrink fit, where 
the parts are pressed together under 
great pressure, so as to be rigidly 
attached to each other and to stay 
there, as is required for car wheels. 

In general, a certain fit between two 
mating parts will be obtained by check­
ing the size of each part by means .of 

two gages, each representing one of 
the two limits between which the actual 
size of the parts must be kept. One 
gage is called the "go gage," the other 
the "no-go gage." If only such parts 
are accepted as are shown by these two 
gages to be correctly machined perfect 
fitting should be obtained. 

The plan for standardized tolerances, 
allowances and gages has been de­
veloped through the co-operated effort 
of constituent national, technical, in­
dustrial and governmental bodies of the 
American Engineering Standards Com­
mittee. The committee itself has now 
placed its final approval upon it and 
has presented it as a national standard 
to American industry. 

Gages of this type should save con­
siderable time and expense on many 
occasions when equipment of different 
manufacturers are assembled in either 
manufacturing establishments or in car 
shops of operating companies. 

Central Traffic Meeting 

O N JAN. 20 and 21 the Central 
Electric Traffic Association will 

hold its next regular meeting at the 
Miami Hotel, Dayton, Ohio. 

The morning session on Jan. 20 will 
begin at 9 o'clock, and will be in the 
nature of a round-table discussion. 
Committee work necessary during the 
session will be transacted during the 
afternoon of Jan. 20. In order that 
more time may be given to the trans­
action of business committee work will 
be completed as far as possible before 
the meeting. 

The session on Jan. 21 will be de­
voted to reports of committees and 
such other business as may properly be 
presented. 
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The News of the Industry 
Temporary Rate Increase 

in Oakland 
Rates on the lines of the Key System 

Transit Company, Oakland; Cal., are 
to be increased as a result of the com­
pany's application for relief following a 
higher wage award made recently to 
carmen by an arbitration board. Thi;; 
is the decision of the California Rail­
road Commission. 

Street car fare is increased from tl 
cents to 7 cents and ferry fares are ad­
:,-anced fr_om 18 cents to 21 cents, pend­
mg dec1s1on on the company's applica­
tion for permanent higher rates, hear­
ings on which will be resumed Feb. 3. 
The temporary rates were set to go into 
effect on Jan. 15. 

It had been thought that there would 
be no temporary increase in _ferry rate3 
because the Southern Pacific rates will 
remain at 18 cents until the outcome of 
the hearings for permanent increase 
asked by this concern. The Railroa•I 
Commission, however, surprised nearly 
ev~ry . one by granting a temporary 
raise m Key company ferry rates and 
letting the 18-cent Southern P~cific 
rate stand. 

The new rates awarded the Key com­
pany, it is estimated, will take care of 
the increases in pay given the platform 
men, amounting to between $400,000 
and $470,000 for 1926, and enable the 
road to meet its fixed charges and pay 
its bond interest. 

The 1-cent increase in street car 
fares, it was found, will bring in addi­
tional revenue of $526,000 and the 
3-cent advance in ferry rate an addi­
tional $250,000. In addition the in­
crease in monthly commutation rate~ 
from $4.80 to $5.20 will net the com­
pany $64,000 annually, making a grand 
total of $846,000. 

C. 0. G. Miller, president of the Key 
System Transit Company, said: 
• After a brief study of the decision the 

h.ey System Transit Company Is of the 
opinion that the temporary rates wtll en­
nbte It to meet Its operating costs and 
fixed chari,es until there can be a perma­
nent readJustment of the rates on the 
!!~~~~~n of Its property used In public 

However. the temporary rates are no( 
l!luffletent to give a ren.sonable return npon 
the property so as to warrant the company 
In making the Investment necessary to pro­
vide the service which It desires to give the 
publlc 11.nd to keep step with the growth 
and, development of the East Day cities. 

Not n dollnr for Improvements comes 
from fares. It Is capital Investment and 
the sums to be spcmt must be provided by 
bonds or by money secured In some other 
manner. It ts the primary duty of the 
Key system to give P.ervlce and It ts the 
policy of the company to provide such serv­
ice when and as needed. 

The Key system directors fully reallz" 
their responslblllty In ordering ,.. capita! 
expenditure of nearly $3.000.000 before 
proper return has been granted on the 
value of the company's property dedicated 
to public service but these expenditures 
have been authorized In the belle! that the 
East Bay cities and the State of California 
want their public utilities to be operated at 
rates that permit a proper return and pro­
tect them from confiscation. 

The announcement of the rate in­
creases stirred a storm of protest in 

the East Bay, but most citizJns have 
assumed an attitude of watchful wait­
ing and it is believed the resentment 
that has flared up over the increase in 
rates will subside if the company gives 
!mproved service and puts through its 
improvement program. On this pro­
gram are the purchase of two new 
ferryboats to cost $1,700,000 the re­
construction of 45 miles of track the 
purchase of more buses, the pur~hase 
of 120 new cars and improvements at 
the Key pier. 

Contract for the new ferryboats has 
just been awarded to the Moore Dry 
Dock Company, Oakland. They will 
have a passenger capacity of 4,000 each. 

Ten-Cent Cash Fare Sought 
in Syracuse 

It is expected that the New York 
State Railways will at once file its 
application with the State Public Serv­
ice Commission for permission to raise 
the trolley and bus fares in Utica and 
Syracuse from 7 to 10 cents. Tickets, 
under the proposed new schedule, would 
be sold for 7~ cents. 

When Benjamin E. Tilton, general 
manager of the New York State Rail­
ways for Syracuse and Utica, called 
on Mayor Hanna of Syracuse to serve 
notice on him that the company would 
apply within a week for permission to 
increase the fare, Mayor Hanna notified 
Mr. Tilton he would fight such action. 

Rochester accepted the increase of 
its trolley and bus fares' on all lines of 
the State Railways, effective New 
Year's Day, without protest. 

Authority of Courts in Rate 
Cases Defined 

Public utilities cannot appeal to the 
courts from mere fear of confisca­
tory rates or until they have ex­
hausted other remedies provided by 
law. The Supreme Court has so held 
in affirming the decision of the lower 
courts in the case of the Henderson 
Water Company against the North 
Carolina Corporation Commission. In 
1922 the water company applied to the 
commission for an increase in the rates 
over those fixed in the franchise 
granted a predecessor corporation in 
1896. The commission permitted an in­
crease of 10 per cent for a test period 
of ~ix months. Before this test period 
expired the company, fearing that the 
increase would not be continued, applied 
to the court for an injunction against 
a reduction. Its petition was dismissed 
in the trial court on the ground that no 
order for reduction had been issued and 
that the law creating the State Corpora­
tion Commission provided other means 
of appealing from decisions of the com­
mission. The Supreme Court, in a de­
cision by Chief Justice Taft, agrees 
with the reasoning of the lower court. 

Seven-and-a-Half-Cent Fare 
in Philadelphia Upheld 

~he 71-:cent f'.1re charged by the 
Ph!ladelph!a Rapid Transit Company, 
;Ph1Jadelphia, Pa., was upheld in a rul­
mg by the Public Sen,;ce Commission 
of Pennsylvania in Harrisburg on Jan, 
12. The ruling makes permanent the 
temporary order of the commission of 
Sept. 8, 1924, which had been affirmed 
by the Superior Court, and was based 
upon the record showing in large part 
t~e actual experience of the company 
smce the temporary order of the com­
!11ission increasing the fares has been 
m effect. 

The majority vote was cast by 
W. D. B. Ainey, chairman, and Commis­
sioners Benn, Shelby and Stewart. A 
dissenting opinion from the findings 
and order of the commission will be 
filed by Commissioner Martin. Com­
missioners Scattergood and Evans re­
served the right to express their views 
in a joint report issued on Jan. 13. 

In general the commission found that 
the gross revenue produced by the rates 
of fare did not exceed the requirements 
of the company for operation, mainte­
nance, and renewals, plus a reasonable 
fair return upon the $200,000,000 mini­
mum valuation found by the commis­
sion in 1923. 

The case now settled has been under 
procedure since the fall of 1924, when 
the company applied for an increase in 
its rate of fare from 7 cents cash with 
a 6¼-cent ticket rate to an 8-cent cash 
fare with a 7½-cent token rate. Not 
only were the hearings in the matter 
long drawn out but they were very 
often stormy ones. 

In fact, the fare issue caused a breach 
between Governor Pinchot and his com­
missioners, which had many serious 
consequences. After the temporary 
o_rder w'.1~ !ssued Governor Pinchot pub­
licly cnt1c1sed the commission for its 
action. Shortly thereafter Samuel M. 
Clement resigned from the commission 
in protest against the Governor's denun­
ciation. Later Governor Pinchot while 
the hearing was still in progre~s, re­
quested the resignation of Oommis­
sioners Benn and Shelby. Both these 
commissioners refused to accept the 
Governor's action and appealed to the 
State Supreme Court, which some weeks 
ago handed dQwn a decision in their 
favor. 

Gene McDonald's Gypsy Girl 
on the Air 

Electric railway men will probably 
want to listen in on station WNAC on 
t~e evenings of Jan. 19 and 20, begin­
nmg at 8.15 p.m., when the Boston Ele­
vated Musical Club's musical comedy 
"The Gypsy Girl" by Gene McDona!l 
will be broadcasted from the famou~ 
Symphony Hall in Boston. 
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Discussion of Tractions Resumed 
in Chicago 

Hear:ngs have been resumed in Chi­
cago with a general air of expectation 
that, with the traction ordinances ex­
piring in less than a year, everybody 
means business. At a number of ses­
sions Samuel Insull, Leonard Busby and 
Henry A. Blair, the latter through an 
attorney, submitted to personal ques­
tioning or furnished the material for 
aldermanic discussions. The outgrowth 
of the final tense session was a request 
that the three traction leaders draw 
up their own ordinances to determine 
on paper where their points of agree-
ment rest. . 

Mayor Dever was dragged into the 
se~sion after hearing reports of bitter 
words from the Aldermen for his previ­
ous absences. 

Mr. Busby said that the traction in­
terests were practically united in 1925 
and were "even more so now." 

Samuel Insull was absent. He re­
ceived a broadside from the Mayor for 
his $23,000,000 elevated extension pro­
gram, which has been hanging fire two 
years. The Mayor said the offer was 
made "to make a record," and that if 
Mr. Insull had wanted to build a cross­
town elevated line and additions to the 
present structures to• furnish additional 
express service he could have done so in 
the same way as he had started his 
loop platform extensions, which he sin­
cerely wanted built. 

Mr. Busby and Mr. Blair favor unifi­
cation. Mr. Blair's program of "one 
city-zone fare" is before the committee. 
Mr. Insull wants most a subway and 
a1:.ked the members of the committee 
to permit him to build one, if they were 
not prepared to proceed. 

The city was informed that some kind 
of a long-term grant, preferably, a 
good-behavior terminable permit, was 
essential to uninterrupted service. 

The Aldermen have had it made plain 
to them that the Chicago Surface Lines 
are affording a service never before 
equalled in Chicago and that in spite 
'Of the blind future are developing mo­
rale and equipment to the highest pos­
sible point. 

$110,123 Bonus in Los Angeles 
Final figures show that the Los 

Angeles Railway, Los Angeles, Cal., 
paid $110,123 to 2,208 trainmen on Dec. 
15 as bonus for faithful and efficient 
service during the period Dec. 1, 1924, 
to Nov. 30, 1925. In the ELECTRIC 
RAILWAY JOURNAL, issue of Dec. 19, 
1925, page 1089, it was said that the 
amount would be about $106,000. This 
was the sixth year of the merit and 
bonus system and the amount paid the 
trainmen was higher than in any previ­
ous year. In 1920, when the merit sys­
tem was established, 1,500 men received 
$50.000. 

The bonus is paid on a basis of $5 
a month or $60 a year. Trainmen are 
eligible for the bonus after they have 
been in the service for six months. At 
the time he becomes eligible each train­
man is given an efficiency rating of 
100 per cent. A clear courtesy and 
safety record for the month entitles 
the trainman to the full $5, but demerits 
assessed against him for infractions of 
the rules or for complaints made for 

discourtesy or inefficiency lower his 
record from the rating which he is 
given to start with and decrease his 
bonus at the rate of 25 cents for each 
five demerits. Commendations for par­
ticularly courteous and efficient service 
from patrons or supervisors add to the 
percentage of the trainman's efficiency 
rating. 

R. R. Smith, assistant superintendent 
of operation, presided over the meet­
ing on Dec. 15 at which the Christmas 
money was dis_tributed. 

Guelph Favors Return of, Local 
Muncipal Control 

In the recent municipal election for 
the by-law favoring the return of the 
Guelph, Ont., system to local municipal 
control, a large plurality was recorded. 
The Guelph system has been operated 
for the past four years by the Hydro­
Electric Railways, which is controlled 
and operated by the Hydro-Electric 
Power Commission of Ontario. As the 
situation now stands, some of the city's 
leading business men believe it would 
be wise to scrap the system and depend 
upon the bus. 

Some years ago Guelph, at its own 
expense, built a railway line to Guelph 
Junction to connect with the Canadian 
Pacific Railroad, a steam line, about 15 
miles away. Later this line was ex­
tended to Goderich by the Canadian 
Pacific and Guelph now collects toll on 
every ton of freight passing over this 
important grain route. Several years 
ago some of Guelph's leading business 
men conceived the idea of having the 
street railway operated by the steam 
line and it was generally accepted as 
an opportunity to secure efficient admin­
istration, plus the fact that there had 
been a desire for outside radial connec­
tion, which this proposal would have 
effected. When arrangements were in 
the making the late Sir Adam Beck 
started a campaign against such man­
agement by an "iniquitous corporation" 
and he succeeded in persuading the 
people of Guelph at the eleventh hour 
not to accept an arrangement to have 
the road operated under conditions of­
fered by the Canadian Pacific Railway, 
although such conditions were reputed 
to be very favorable. 

The recent vote, favoring a discon­
tinuance of Hydro operation, was 
recorded in the face of opposition from 
local Hydro supporters. They predicted 
that it was the first step toward a new 
deal with the Canadian Pacific Railway. 
A local newspaper states that in the 
years ensuing since the Guelphites have 
been under Hydro management the road 
has been improved, but with their own 
money; that deficits and not dividends 
have been the yearly portion, and that 
outside connections never materialized. 

Coal for Boston Elevated 
Employees 

The Boston Elevated Railway, Bos­
ton, Mass., has made · agreements with 
the Fore River Coal Company covering 
storage of bituminous coal'in pocket at 
the Lincoln Power Station wharf. Em­
ployees desiring this kind of coal de­
livered at the wharf at $6.50 a ton may 
apply to the superintendents of divi­
sions. 

Three Thournnd Greet Santa 
Claus at Beaver Valley Party 
Santa Claus called at the Beaver 

Valley Traction Company Christmas · 
party on Dec. 23 for the fifteenth year. 

Arrangements for bis reception bad 
been- made at the pavilion, Junction 
Park, where more than 3,000 greeted 
him and hundreds of children and 
adults delved into his pack, carrying 
away generous gifts. 

The pavilion was · handsomely dec­
orated and a wonderful tree was located 
in the center, in which myriad lights 
flashed in its ice-covered branches. 

Motion pictures were shown for the 
children, while the adults were enter­
tained by a large chorus which sang 
Christmos carols. The singing was ac­
companied by electric chimes installed , 
for the occasion. There were peanut 
and marble scrambles for the children. 

The "Traction Company Party" has 
become a fixture in the valley. Many 
children who attended the first party 
as babes in arms were present and re­
ported having attended each year. 
Many adults also have attended the 
party annually since the practice was 
started fifteen years ago. 

Each year the number who attend 
increases. Committees and chairmen 
strive to make each party better than 
the preceding one. New gifts are 
selected, new entertainment arranged 
and more care is given to decorations 
anrl refreshment menus. 

John R. Marshall was general chair­
man in charge of the party. 

Open Hearings on Baltimore 
Rerouting Plans 

The Traffic Commission at Baltimore, 
Md., has set dates for public hearings 
at which four plans have been ad­
vanced for rerouting the cars of the 
United Railways & Electric Com­
pany will be discussed. The hearings 
are · to be open to the public. The 
dates are Jan. 18, 19 and 20. The four 
rerouting plans have been prepared as 
a result of a survey by Kelker, De 
Leuw & Company, Chicago. Following 
the completion of the street car re­
routing plan the commission will turn 
to the vehicular traffic problem. 

New York Traction Companies · 
Show Insufficient Revenues 

The annual report of the New York 
Public Service Commission with jurik­
diction throughout the state but not in 
New York City, sent to the Legislature 
on Jan. 11 shows that the revenues 
of this group of utilities have been 
insufficient to meet operating expenses 
and fixed charges. A slight decrease in 
operating revenues in 1924 over 1923 is 
more than offset by lower operating 
costs, it is said. The net loss for 1924 
was approximately one-half that for 
1922, "this seeming improvement being 
in part undoubtedly due to the discon­
tinuance of various unprofitable lines 
and not wholly to increased efficiency 
in operation or increased traffic." On 
Dec. 31, 1924, there were 1,934 miles of 
road reported as available for opera­
tion compared with 1,999 and 1,971 at 
the close of the years 1922 and 1923 
respectively. 
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New Franchise Voted 
in Sioux City 

Sioux City, Iowa, voters recently re­
versed their decision of 1924 and ap­
proved a 25~year franchise to the Sioux 
City Service Company, operating the 
city traction lines. The vote was 
favorable in each of the 30 precincts, 
but only 7,580 votes were polled, divid­
ing 5,546 in favor of the proposition 
and 2,034 against it. 

The new franchise provides for an 
eighteen-hour service on all lines, re­
moval of the Third Street tracks, elimi­
nation of the wye at Transit and 
Morningside Avenues, maintenance of 
the present fare of 7 cents, four tickets 
for 25 cents, as long as the company 
is able to show a 7 per cent return on 

. its investment, but a reduction if this 
figure is exceeded ; payment to the city 
of 2 per cent gross receipts in place of 
a $25 tax annually on each car and 
extension of tracks without specific 
franchise vote. 

Nashville Sets Record for 
Safe Transportation 

The street cars of Nashville, Tenn., 
operated by the Nashville Railway & 
Light Company, ran 1,025,000 miles in 
s~fety during 1925. This announcement 
was made when the 400 operators held 
a mass meeting in the E mployees' 
Mutual Benefit Association auditorium 
during the last week in December, 
where they were praised for their work. 

A great amount of credit for the 
record was given to H. A. Davis, super­
intendent of transportation, and to 
John J. Connors and the safety school, 
of which he is director, attended by 
400 operators weekly. The local report 
for the year showed that the number 
of accidents had been reduced 328 dur­
ing 1925 and that all cars had averaged 
traveling 6,577 miles per accident. 

Official national recognition of the 
1925 record was given by the men in 
a telegram from J. W. Welsh, secretary 
of the American Electric Railway Asso­
ciation in New York. He declared that 
the national average was far below the 
local record, for which he sent his con­
gratulations. 

More Transi t Facilities, Says 
New York's New Mayor 

.J. J. Walker, New York's new Mayor, 
says it is time the traction controversy 
was ended and that the city had full 
and complete power to develop its own 
facilities to take care of its own trans­
portation needs.· As he sees it, this 
is entirely a local question which must 
be solved by the expenditure of local 
funds and does not affect any other 
community in the state. The Mayor feels 
that since it is entirely the city's money 
that is being spent and the city's needs 
that are being satisfied, the right of 
control, as well as of construction, 
should be vested in city authorities. 

His administration will not permit of 
unnecessary conflict or controversy. In 
his inaugural address the Mayor said: 

Let the credit go where It will. but let us 
h ave be tter tranalt tacllltles. This admln­
lRtratlon will not seek to glorl!y Itself a t 
the expense ot delay ln this most easentlal 
ncceaalty, More transit tacllltlea must be 

prov ided without any kind of political or 
personal interference. 

The c ity Is en titled to the co-operation ot 
the State L egisla ture In its effort s to pro­
v ide the add itio na l t r a ns it facilities tha t 
are required. I t is genera lly understood 
that the revenues f rom t axat ion a re not 
sufficient to pay tor the construct ion ot the 
transit lines that a re necessary, a nd tha t 
recourse must be had to t he cr edit ot the 
city. 

The borrow ing capacity ot the ci ty under 
the present constitutional lim it Is not 
enough to construct these new transit lines 
as rapidly as t he needs ot the popula tion 
demand. We shall ask the Legisla ture t o 
permit the people to vote upon a n a m end­
ment to the constitution to extend the city's 
borrowing capacity. At the time th e p res­
ent constitution was written It was never 
contemplated that the use ot public funds 
would be necessary to provide transporta­
tion facilities or that the cost ot transpor­
tation would reach the enormous amount 
that It has ln later years by reason ot re­
quirements tor subsurface construction. "\Ve 
are asking now to have the constitu tion 
brought up to modern conditions. 

Bus-Railway Service for 
Celebration 

Final details of local transportation 
in Philadelphia, Pa ., during the Sesqui­
centennial celebration have been 
worked out by the city and the Phila­
delphia Rapid Transit Company. The 
expenditure by the railway will be 
about $2,100,000, of which $1,200,000 
will go toward track extensions out­
side t he Sesqui-Centennial grounds, 
$600,000 for extensions to the com­
pany's power distribution system re­
quired to meet the added load and 
$300,000 for intramural transportation. 
An extension of bus service is included 
in the plan. The company's outlay will 
be financed through the sale of its 7 
per cent preferred stock, an issue of 
which was aut horized recently by the 
Council. 

Rights of State Commission 
Fixed in Duluth Case 

The constitutionality of t he act of 
1921 which gives the State Railroad 
and Warehouse Commission of Minne­
sota control over electric railway r ates 
and financing has been upheld. In the 
case under review the city of Duluth 
obtained a temporary injunction, re­
straining the state commission from 
acting on a petition of the Duluth 
Street Railway for an increase in fare. 
Three district court judges in Duluth 
upheld the 1921 act. This would dis­
miss the injunction. The city has an­
nounced, however, an appeal will be 
taken to the Supreme Court. 

The city attacked the constitution­
ality of the act when t he Duluth com­
pany asked the commission to set a new 
rate of fare in Duluth. The railway 
contended t hat the 6-cent fa re t hen in 
effect yielded only 70 per cent of a fair 
return on the capital investment , as 
determined by the United States Dis­
trict Cour t. 

Eight-Cent Fare in Effect 
in Rochester 

An 8-cent cash- fare went into effect 
on the Rochester, N. Y., trolley and bus 
lines of the New York State Railways 
on J an. 1. The previous f are was 7 
cents, in effect since t he service-at-cost 
contract between the city and the rail­
way was signed five yea r11 ago. 

Early in December t~e railway filed 
with the Council notice of the fare in-

crease. This action was based largely 
on the report of Commissioner of Rail­
ways Charles R. Barnes, which pointed 
out the necessity of a higher fare. 

City officials did not oppose the ad­
vance. In fact, they agreed that it was 
justified by figures contained in the re­
port of Mr. Barnes. Under the pre­
visions of the service-at-cost contract 
fare changes do not have to be approved 
by the State Public Service Commission. 

Under the new schedule four tickets 
will be sold for 30 cents. Prior to the 
advance four tickets were sold for 25 
cents. 

Passenger Traffic Holds Up Well 
in Syracuse 

The Syracuse Railways Co-ordinated 
Bus Lines, Inc., subsidiary of the New 
York State Railways, carried 1,124,057 
passengers on its lines during 1924, ac­
cording to a report 1ssued by Benjamin 
E. Tilton, vice-president and general 
manager of the corporation. This was 
the first yearly report on bus service 
for Syracuse. 

The street car lines carried 32,418,356 
passengers during the year. The total 
number of passengers, bus and trolley, 
was 33,542,413. This is a drop of 29,0ln 
fares from the total for the previous 
year, 33,571,428. 

New bus lines installed in Syracuse 
during 1924 are: Strathmore, Shotwell 
Park, Colvin Street shuttle and West 
Genesee lines. The Chittenango inter­
urban route also was started during the 
year. 

A bus line through South and North 
Geddes Streets to accommodate work­
men going to and from factories is un­
der consideration. 

Frederick H. Fay, Boston, planning 
expert, is in Syracuse making a study 
of the entire traffic system. Mr. Fay 
has held several conferences with 
Thomas H. Mather, consulting engineer 
to the grade crossing commission, and 
city officials. · 

Power Deal Made at 
Columbus, Ohio 

Announcement was made on Jan. 4 
of t he consummation of a 99-year con­
tract, approved by the Ohio Public Util­
ities Commission, between the Colum­
bus Railway, Power & Light Company 
and the Scioto Valley Railway & Power 
Company, whereby the form er acquires 
valuable r ights of way for transmission 
lines between Columbus and Lancaster, 
Ohio, and Columbus and Chillicothe, 
Ohio, over the Scioto Valley routes, and 
the Scioto Vall ey company in turn ac­
quires exclusive rights to haul Rail­
Light fuel and also agrees to buy all its 
energy from the Rail-Light company. 

The contract forecasts the dismantling 
of the Scioto Valley power plant at Reese 
Station, Ohio. It also forecast s arrange­
ments whereby the Rail-Light company 
will take over municipal power and 
light contract s at Chillicothe and Cir­
cleville, now held by interest s closely 
associated with the Rail-Light com­
pany, and perhaps similar municipal 
contracts in other communities. 

It is provided that the arrangement 
for the operation of Scioto Valley com­
pany cars in Columbus over Rail-Light 
company tracks shall continue. 
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Southern Pacific Seeks 
Fare Advance 

On the heels of the higher fares 
granted the Key System Transit Com­
pany, Oakland, Cal., temporarily as a 
relief measure to meet the increase in 
wages recently awarded carmen by an 
arbitration board, the Southern Pacific 
has applied for an increase in rates to 
the California Railroad Commission. 

The Southern Pacific requests that 
it be allowed to raise ferry fares to 25 
cents for single trips and to charge 
$6.50 for monthly commutation. The 
present rates are 18 cents and $4.80. 

A hearing on this petition will be 
held on Jan. 18 in San Francisco, but 
before that time-on Jan. 15-the new 
Key rates will take effect and for sev­
eral days the Southern Pacific will be 
in the position of a rival line charging 
lower rates than its competitor. 

Company officials claim that the new 
rates are needed to meet a deficit in 
revenues incurred during the first six 
months of last year. An application 
for permanent increase in rates is now 
before the commission. There have 
been several hearings, but the matter 
has been postponed until February. In 
its prior application for a rate increase 
the Southern Pacific did not go on 
reeord as requesting any definite 
amounts, leaving that to the commis­
sioners after study of the testimony. 

Fort Dodge Still Carless 
Although the option on leasing the 

railway system of Fort Dodge, Iowa, 
dormant since Nov. 14, has expired, no 
statement as to probable resumption of 
service has been made public by the 
syndicate of residents which announced 
it would lease the trolleys. The Fort 
Dodge Street Railway, which operated 
the local cars in Fort Dodge for about 
30 years, suspended service on Nov. 14. 

The history of the railway and the 
company which began bus service was 
given in the ELECTRIC RAILWAY JocR­
NAL, issue of Nov. 28, 1925, page 975. 

News Notes 

One-1\lan Car Matter Up Again in 
.Milwaukee.-The City Council of Mil­
waukee, Wis., has adopted a resolution 
asking the Railroad Commission for a 
rehearing of its recent order authoriz­
ing the Milwaukee Electric Railway & 
Light Company to use one-man cars on 
its Walnut Street line. 

City Employees l\lust Pay Fare.-An 
ordinance has been recommended for 
passage by the City Council utilities 
committee of Seattle, Wash., amending 
an existing ordinance which permits 
policemen and firemen to ride free on 
the Seattle Municipal Railway. Under 
the new ordinance, these city employ­
ees will have to pay their street car 
fares. When the Council was working 
on the 1926 budget, it reduced an ap­
propriation for policemen and firemen 
for car riding from $48,000 to $5,000, 
despite protests from the fire and police 
chiefs, who said. the amount would not 
provide for the men's carfare, even 
limited to rides on official duties. 

Company to Re~ist City's Fare Plan. 
-The Lynchburg Traction & Light 
Company has notified the city of Lynch­
burg, Va., that it will resist by injunc­
tion, if necessary, the effort of the city 
to cut the street car fare from 6 to 5 
cents in the new part of the city. The 
railway is to ask for an injunction 
from the State Supreme Court of Ap­
peals, and if this is granted the city 
will ask the court to require the giving 
of a receipt to all who pay the 6-cent 
fare so that there may be an adjust­
ment in case the city wins the conten­
tion. The city's pla,n is to have the 
fare similar throughout the city. 

J\len Remain at Work During Wage 
Adjustment.-Trolleymen of the East 
Penn Electric Company, operating 36 
miles of track between Pottsville and 
Mauch · Chunk, recently demanded an 
increase of 5 per cent in wages. The 
former wage scale expired with the old 
year. The men decided to work for 30 
days while a new scale is being ad­
justed. The company contends it can­
not grant any increase of wages and 
might even curtail service because of 
the loss of business due to the mine 
strike. 

What Can You Send?-The Los 
Angeles Railway, Los Angeles, Cal., is 
soliciting old photographs, time-tables, 
tickets or other material to show some 
of the history and development of the 
Los Angeles Railway. R. B. Hill, 
superintendent of operation, is at work 
compiling a book which will illustrate 
the history and development of that 
property. He is anxious to make the 
volume complete with pictures and 
records. He has promised to return the 
photographs immediately after they 
have served his purpose. Data should 
be forwarded to Los Angeles Railway 
Building, Los Angeles, Cal. 

,vage Agreement Reached.-Under a 
recent agreement between the union 
and the Toledo, Fostoria & Findlay 
Railway, Fostoria, Ohio, trainmen will 
receive 47 cents an hour for the first 
year, 49 cents for the second year and 
52 cents for the third year. Shop men 
will receive 55 cents an hour and track 
men 40 cents an hour. • 

Town Wants Railway.-The town Qf 

Long Beach, Miss., which had formerly 
adopted an ordinance authorizing the 
Mississippi Power Company to remove 
its tracks and abandon its trolley serv­
ice within the town limits, by a close 
vote of its Board of Aldermen on 
Jan. 5 reconsidered its former action. 
It requested the company to resume 
railway service, and set Jan. 28 for the 
day upon which the townspeople will 
vote to establish their permanent public 
policy on the electric railway question. 
Meantime, the company, acting upon 
authority of the town's ordinance, sus­
pended railway service, and has been 
operating motor coaches on the line. 

Wage Issue Up Again.-Railway em­
ployees of the Cedar Rapids & Marion 
City Railway, Cedar Rapids, Iowa, who 
last July accepted a compromise on 
their 5-cent wage increase petition, on 
promise that the full scale would be 
granted if increased earnings war­
ranted it, have opened negotiations to 
secure that scale. The traction lines, 
granting a 2½-cent increase in July, 
said if earnings under the new fare 

were sufficient the other 2½ cents would 
be granted. The men claim that condi­
tion exists, but the management says 
earnings are "nowhere near" the esti­
mate. The matter will be considered in 
conference. 

Company Receives Colors.-The Chi­
cago, North Shore & Milwaukee Rail­
road Post No. 753 of the American 
Legion was officially presented with its 
colors by the railroad officials in Wau­
kegan on Dec. 17, 1925. The North 
Shore Railroad Post is composed en­
tirely of railroad employees. Every de­
partment is represented in the legion, 
with the largest number from the 
transportation department. The cere­
mony of presentation of colors and 
standards included the presentation ad­
dress by Charles E. Thompson, assist­
ant to the president of the company, 
"on behalf of the North Shore Line." 
The acceptance address was made by 
Claude L. Foubare, Illinois Department, 
American Legion. Many fine musical 
numbers afforded enjoyment for all 
participants. 

New Order on Commutation Tickets. 
- By special permission of the Public 
Service Commission commutation 
tickets of the Southern New York Rail­
way, Inc., Oneonta, N. Y., each good 
for 50 trips in either direction between 
Hartwick and Junction within 30 days 
from and including date of sale, will be 
sold for $6.50 each. The order became 
effective on Jan. 11. 

Fare Appeal Hcard.-A. D. Mackie, 
general manager of the Illinois Power 
Company, Springfield, III., testifying 
before the Illinois Commerce Commis­
sion recently in support of the petition 
to increase fares to seven for 50 cents 
from the present rate of four for 25 
cents, outlined several contemplated 
changes in lines and substitution and 
extension of bus lines. He said pas­
senger revenue had declined from $713,-
008 in 1922 to $684,432 in 1924, while 
operating · expenses had grown from 
$533,143 to $563,990. The company 
contends that its earnings are at a rate 
considerably less than the 7 per cent 
return set by the commission. 

Service lmproved.-Indicative of the 
"please the public" policy adopted by 
the Steubenvillc-, East Liverpool & 
Beaver Valley Traction Company, G. S. 
Wills, general superintendent, recently 
announced completion of improvements 
costing approximatrly $500,000. The 
improvements include the operation of 
the Ceramic flier, providing a Pullman 
car service between Beaver, Pa,. and 
Steubenville; the maintainance of a 
faster schedule .between terminals on 
the interurban line, with the idea of 
safety first in the operation, and faster 
schedules all over its upper Ohio Valley 
system. 

Windshield Wipers for Trolleys.­
Garfield S. Chase, manager of the local 
division of the Eastern Massachusetts 
Street Railway at Lawrence, Mass., has 
announced that the road plans to equip 
all the street cars with wipers such as 
are used on the windshields of auto­
mobiles. The idea will be applied 
throughout the entire territory in which 
the road operates. It is understood the 
wipers will be similar to those in use 
in Detroit and other cities, particularly 
in the centi:al West. 
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Recent Bus Developments 

New Jersey Board Wants Greater 
Authority Over Buses 

In the opinion of the Board of Pub­
lic Utility Commissioners of New 
Jersey the law for the regulatio~ of the 
buses has not kept pace with _the 
development of bus transportation. 
This is the view expressed hr that 
body in transmitting its suggestions to 
Governor Silzer for action. In 1921 
the public utility act v.:as a~e~ded to 
include among the pubhc utiht1es sub­
ject to the board's jurisdiction the oper­
ators of auto buses upon routes any 
part of which parallels on the. same 
street the line of a street rail~ay. 
There were excluded from the applica­
tion of the act those operating under 
permits granted prior t~ l\Iar~h _15, 
1921, and renewed on their expiration 
to the same owner for the same route. 

The purpose of the am~ndment ap­
pears to have been to .s?bJect to ;erpi­
lation by the Public Utih~y C?mm1ss1on 
the operation of buses _m direct c~m­
petition with street railways, leavn~g 
free from such regulation those not m 
such competition and those already es­
tablished in the business. The ame!ld­
ment did not provide for the grantmg 
by the board of permits to operate. The 
public utility act provide~, however. 
that no privilege or franchise granted 
shall be valid without the board's ap-
proval. _ 

The prospective operator of a bus, 
therefore, must first obtain licenses 
from the municipalities a1ong his_ route 
and submit these to the board with an 
application for its approval. ~cco.rd­
ing to the board this procedure 1s sim­
ple and free from '?bjection ~~en ~he 
operation is in a smgle mumc1pahty, 
but during the past yea~ th_e board has 
received numerous apphcat1ons for ap­
proval where the routes passed through 
a large number of municipalities. 

In some cases it has been proposed 
to parallel at various points ~he ro~tes 
of existing bus and railway Imes, with­
out any necessity for addition~] trans­
portation facilities at ~uch pomts. . In 
other cases it was evident the exist­
ing transportation facilities were in­
adequate and the bus ser~ice. needed. 
In considering these applications the 
board met with many complications due 
to th~ lack of a law adapted to present­
day conditions. It happens frequently 
that along a route extending t~rough 
a number of municipalities permits ~r.e 
granted by some, while other. mi;mc1-
palities refuse the grants or :Cail to ~ct. 
This results in the buses runnmg 
through some of the municipalities with 
the doors closed, doing no local busi­
ness In other cases the bus operators 
hav; attempted to stop in such munici­
palities at stations on private propert~. 

In many of the jurisdictions the busi­
ness of bus transportation is classified 
as follows: 

(a) Urban or street transpor~tion 
by buses within the limits of a smgle 
municipality. 

(b) Interurban transportation, wh~r.e 
the route is through numerous mumc1-
palities over long distant routes. . 

In the board's _opinion a classificat10n 
such as this is desirable and should be 
provided for either directly by law or 
by legislation authorizing t~e board to 
fix the classifications. In either event 
it should be specified that where the 
operation is within the limits ?f . a 
single municipality· it should be w1thm 
local control to grant permits, subject 
to the prevailing. conditions.. ~here 
the operation is interurban !t. 1s the 
board's opinion the prospective oper­
ator should receive from the state 
through the agency of the Board . of 
Public Utility Commissioners a certifi­
cate of convenience and necessity for 
the operation, and that thi~ should be 
regarded as sufficient authonty t? ope~­
ate, subject to police regulation m 
each municipality. 

It is suggested also that the law. be 
changed with respect to the operation 
of buses in interurban traffic, so that 
buses so operated will be subject to the 
board's jurisdiction, without regard to 
whether any part of the route parallels 
on the same street the line of a street 
railway. As the law now is, it may be 
proposed to operate a bus betwel;n 
points not connected by a street rail­
way but if any part of the route, no 
matter how short, is upon a street in 
some municipality where there. is _a 
street railway track the operation 1s 
subject to the board's jurisdiction. If 
this part of the · route is avoided the 
board has no jurisdiction. The result 
is that many of the long route buses 
are so operated as to avoid paralleling 
a street railway or operated in parts 
of the state where street railways are 
not in operation. 

The board says that interstate bus 
lines are being multiplied without re­
gard to public convenience. It refers to 
the fact that legislation to provide 
proper governmental supervisi~n of 
this business has been under considera­
tion by the commissions of various 
states, but says it is evident tha~ con­
gressional action may not be had imme­
diately, and that with the rapid growt~ 
of the intrastate routes and the addi­
tion of the operation of the interstate 
buses to the present bus and other 
vehicular traffic the state will be soon 
confronted with a serious problem of 
congested traffic on the highways. 

The law now provides that the 
operators of all buses in cities shall 
carry liability insurance. It_ recom­
mends: 

We are ot the opinion that legislation 
11hould be enacted requiring the operators 
ot all Interstate buses to carry liability ln-
11urance In a reasonable amount tor the 
benefit ot persons Injured through their 
operation; that policies tor such Insurance 
be flied with the Commissioner ot Banking 
and Insurance, or some other suitable de­
partment, and that no operation ot lnter-
11tate buses be permitted In this state un­
less such requirements be complied with. 
This we believe Is a proper exercise ot the 
police power ot the state and Is not an ln­
terterence with Interstate commerce. . It Is 
a necessary regulation In the Interest ot 
the public satety. 

Bus Route Supplants a 
Trolley Line in Youngstown 

The Youngstown Municipal Railway, 
Youngstown, Ohio, suspended service on 
Jan. 10 on the North Avenue car line, 
which serves a part of the northern 
section of the city, and substituted 
therefor bus service covering the same 
general section. The trackage taken 
out of service wa..s 1.35 miles. The 
street car line was single track with 
passing switches. This made it impos­
sible to improve service. Service on 
the line was further handicapped by a 
difficult grade crossing of the Erie Rail­
road. 

By the operation of the bus line over 
a recently constructed bridge and for 
a part of the rouj;e through a broader 
street the handicaps to service have 
been overcome. The bus route, 2.4 
miles in length, also permits of exten­
sion of service to a recently developed 
section of the city heretofore not di­
rectly served by the railway lines. The 
buses used in the new service are the 
standard city type of the company on 
White chassis. 

Bus Transportation Grows 
in Madison 

The Madison Railways, Madison, 
Wis., on Jan. 7 purchased all of the 
equipment of the Wingra Bus Company 
and will operate that bus line. The 
Wingra Bus Company for several years 
has operated an intracity bus line in 
Madison. The equipment purchased in­
cluded five large buses. The transfer 
of ownership was made with the pro­
vision that the purchaser will continue 
fifteen-minute service from the Capitol 
to Wingra Park. The new line will be 
run in conjunction with the bus line of 
the railway. Fifteen-minute service 
will be furnished from all parts of the 
city. 
. Fares will prevail at 10 cents cash 
for adults and 5 cents for children, 
with tokens at seventeen for $1 for 
adults and ten for 50 cents for school 
children. 

Express Service Between Richmond 
and Petersburg.-A through bus service 
between Richmond and Petersburg ha~ 
been established by the Virginia Elec­
tric & Power Company. The trip to 
Petersburg, about 22 miles, consumes 
one hour. With the exception of st~ps 
to he made at the local hotels to pick 
up passengers, the service is an ex­
press service direct to Petersburg. The 
certificate granted by the Virginia Cor­
poration Commission to operate a bus 
line was bought by the company re­
cently from C. W. Edgerton, who pur­
chased the right when the line was 
sold early in December. 

Suggests Buses to Recoup Losses.­
The Tri-City Railway, Dayenport, lo'Ya, 
has asked tho City Connell to authorize 
the introduction of buses along the 
streets now served by the Fejervary a11d 
LeClaire Street car lines, at the same 
fare as the street car. Four bus~s 
would be regularly operated and six 
used in peak-load hours, with transfer 
interchangeable on both lines. 
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Financial and Corporate 
111111 

Agreement on St. Louis 
Reorganization 

Security Holders Reconcile Differences 
-Hearing on Foreclosure Suit 

Set by Court for Feb. 15 

Security holders of the United Rail­
ways, St. Louis, Mo., have agreed on 
terms 'for the reorganization of the 
system. Federal Judge Faris of the 
Eastern District of Missouri was so 
informed on Jan. 5. As a result the 
court continued until Feb. 15 the hear­
ing on the consolidated foreclosure suits 
brought against the property under 
which the receivership will be dissolved. 

The mill tax debt of $3,000,000 owed 
the city of St. Louis has not been 
adjusted, but Judge Faris announced 
that this would not prove an obstacle 
to reorganization, since it is a matter 
for the city and company to settle in­
dependently. 

The last financial barrier to reorgan­
ization was the objection of holders of 
$30,3QO,OOO of generals 4s to the re­
organization committee's plan to· ex­
tend $8,300,000 of underlying bonds, 
$4,200,000 of which had been replaced 
with receiver's certificates. These will 
be paid off, but it is understood that 
$6,000,000 of new bonds will provide the 
capital needed for this purpose. 

When Assistant City Counselor Senti 
informed Judge Faris that the mill tax 
matter had not been adjusted, the 
Judge replied: 

The mill tax cannot stop this proceeding. 
It Is either a preferred claim or It Is not 
a preferred claim. I allowed the city to 
participate here more as a matter of grace 
than of law. 

The reorganization committee has 
indicated that it will endeavor to com­
promise the mill tax on the same basia 
it settled $500,000 in personal injury 
judgments, namely, payment of 661 per 
cent of the principal and interest. It 
will probably ask ten years to .pay. 

Mr. Mitchell, counsel for the holders 
of $9,700,000 of St. Louis Transit Com­
pany bonds, made a brief statement in 
which he advised the court of the com­
plete agreement of the security holders. 
He stated that within ten days he 
would file an amended bill of fore­
closure. Claims against the company 
will be heard after this and the ter­
mination of the receivership will follow 
a decision as to the payment of these 
claims. It is probable that the mill tax 
matter may be adjudicated when th~ 
question of claims comes up. 

Judge Faris said he hoped the matter 
would be pushed to a termination with 
all possible speed. 

The reorganization is based on the 
assumption that the company will be­
permitted to earn 7 per cent on $57,-
000,000. The plan provides that the 
bonded debt be cut to $40,800,000 from 
$54,890,000. The present $24,913,000 
of common stock will largely be wiped 
out, but holders of $16,383,000 of pre­
ferred stock will have an opportunity 
to subscribe to 343,645 shares of new 

common at $12.50 per share. Holders 
of the $!),070,000 St. Louis Transit 
bonds will receive 53,854 shares of new 
preferred. 

The United Railways went into re­
ceivership in April, 1919. Several 
plans for reorganization were drawn, 
only to be rejected. In January, 1924, 
Judge Faris forced the issue by refus­
ing to authorize Receiver Wells to ex­
tend three issues of underlying bonds 
totaling $4,100,000 and two issues of 
Suburban bonds totaling $6,500,000. 

The active reorganization plans for 
the company were in charge of New­
man, Saunders & Company, New York. 

The St. Louis Public Service Com­
pany filed articles of association w!ith 
the Secretary of State of Missouri on 
Jan. 13 and is to take over the prop­
erties of the United Railways if the re­
organization plans are approved by the 
federal court and the Missouri Public 
Service Commission. · The purchase of 
the properties would be at foreclosure 
sale and the new company would op­
erate the system pending discharge of 
the receivers. The new company has 
a nominal capitalization of ;15,000, but 
upon purchase and with the approval of 
the Public Service Commission addi­
tional securities based upon the amount 
invested in the system as determined 
by the commission would be issued. The 
incorporators named in the articles of 
association are members of the re­
organization committee and men em­
ployed by them. They are: F. 0. Watts, 
A. L. Shapleigh, J. Sheppard Smith, W. 
W. Smith, George W. Wilson, W. De 
W. H. Bradley, S. W. Greenland, L. C. 
Datz, Thomas Stanion, Stanley Clarke 
and J. K. Newman. Some of these 
men will occupy the position of direc­
tor temporarily pending the election 
of permanent officers. 

Marion & Bluffton Traction 
to Pass to Insulls 

Purchase of four electric light and 
power and electric railway properties in 
eastern Indiana by the Indiana Service 
Corporation, a subsidiary of the Mid­
land Utilities Company, of which 
Samuel Insull is president, is proposed 
in a petition filed on Jan. 7 with the 
Public Service Commission of Indiana. 

The properties which it is proposed 
to merge with that of the Indiana Serv­
ice Corporation are the Marion & Bluff­
ton Traction Company, Berne Electric 
Light Company, the Bryant Electric 
Company and the Wells County Elec­
tric Company. 

The value of the properties to be pur­
chased is $1,594,197, according to the 
petition. 

With the acquisition of these prop­
erties the Indiana Service Corporation 
will serve 39 communities with electric 
light and power and 37 towns will be 
interconnected by the company's elec­
tric railroad lines. 

Operation of the combined properties 
will be under direction of Robert M. 
Feustel, president of the Indiana Serv-., 

ice. Corporation. No ch,mge in the 
working organization of the companies 
to be bought is contemplated. 

The Marion & Bluffton Traction Com­
pany supplies electric service in com­
munities south of Fort Wayne and 
operates an electric railway from Bluff­
ton to Marion. As the Indiana Service 
Corporation already owns an electric 
railroad running between Fort Wayne 
and Bluffton, purchase of this new line 
will give the company a railroad con­
necting Fort Wayne and Marion. 

The proposed purchase price of the 
Marion & Bluffton Traction Company is 
$1,403,953, subject to first mortgage 
bonds aggregating $504,000 and equip­
ment gold notes totaling $32,000. 

Gain in Traffic in November­
Slight Loss for Eleven Months 
There was a further and augmented 

increase in the traffic carried on elec­
tric railways during November, 1925, 
compared with November, 1924. The 
total number of revenue passengers, in­
cluding bus passengers, reported to the 
American Electric Railway Association 
by 208 companies for the two months 
was as follows: 
November, 1925 .............. 777,372,289 
November, 1924 ... ...... ..... 754,569,183 
Increase ..................... 3.02 per cent 

For the period of eleven months 
ended Nov. 30, 1925, compared with the 
similar period in 1!)24, the figures are 
as foilows: 
1925 ........................ 8,573,758,955 
1924 ......................... 8,615,448,432 
Decrease ..................... 0.49 per cent 

Dry Dock Road, New York, 
Passes Interest Payment 

The directors of the Dry Dock, East 
Broadway & Battery Railroad, New 
York, a part of the Third Avenue Rail­
way System, has adopted the following 
resolution on the payment of interest 
on the $649,361 outstanding Series C 
refunding 5s of the former company: 

Whereas there Is due and payable on 
Jan. 1, 1926, an Instalment ot Interest on 
the bonds of Serles C Issued by this com­
pany a.s of July 1, 1915, and secured by the 
refunding mortgage made and executed by 
this company as of July 1, 1915; and 

Whereas this company has not sufficient 
funds to pay such Interest, and the earn­
ings of this company have been Insufficient 
therefor; now therefore be It 

Resolved, That the ptficers of this com­
pany be, and they hereby are, directed 
to make no payment on account of the In­
terest due Jan. 1, 1926, on the said Serles 
C bonds of this company. 

Requiem Sung for Phoenix 
Company 

The Phoenix Railway, Phoenix, 
Ariz., was granted a judicial decree of 
dissolution by Judge Joseph F. Jenckes 
in the Maricopa County Superior Court 
on Dec. 29. The properties of the com­
pany were sold to the city of Phoenix 
not Jong ago for $20,000. 

The petition for the decree was 
signed by the nineteen stockholde1s of 
the passing corporation. It was incor­
porated 43 years ago for $2,000,000, 
consisting of 20,000 shares of stock at 
a par value of $100. The petition for 
the decree, according to the local attor­
neys for the Sherman interests, has no 
significance other than the desire offi­
cially -to close the business of the cor­
poration. 
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$3,956,494 Net Income at Detroit 
Accountants for Municipal Line Give This Figure of Operating Results 

for Period from Jan. 1, 1924, to June 30, 1925, Including $1,555,183 
for Renewals and Replacements 

T HE third annual report of the De­
partment of Street Railways at 

Detroit, Mich., for the fiscal year ended 
June 30, 1925, has just been issued. 
According to the audit by Price, Water­
house & Company the net income from 
Jan. 1, 1924, to June 30, 1925, was 
$3,956,494. The report gives operat­
ing data for the fiscal year, but the 
audit shows the financial results cov­
ering the eighteen months period and 
is a continuation of the audit by Price, 
Waterhouse & Company as of Dec. 
31, 1923. 

The financial review contains also an 
audit by Price, Waterhouse & Company, 
giving $7,114,246 as the amount of 
"Surplus and Reserves," representing 
the city's equity in the street car lines 
after providing for accrued depreciation 
on the property to June 30, 1925. With­
out allowing for depreciation, this 
equity is fixed at $10,241,771. This 
latter sum is made up as follows: Debt 
retired from operation, $3,367,885; 
sinking fund reserves, $4,762,790; addi­
tions to property, $2,111,096. 

The annual report shows that the 
D.S.R. had on June 30, 1925, 359.14 
miles of running track, 2.51 miles of 
sidings, 5.87 miles of carhouse tracks 
under cover and 23.43 miles in the open, 
making a grand total of 390.95 miles. 
The total mileage embraced in the mo­
tor coach system as of the same date, 
one-way route-miles, is given as 49.14 
.for the thirteen routes. 

SCOPE OF THE AUDIT 

It is pointed out that the department 
furnishes transportation facilities for 
the cities of Detroit, llighland Park, 
Hamtramck and Springwells (now 
Fordson). Ninety coaches were pur­
chased during the year and 89 coaches 
were being operated on June 30, 1925, 
with a combined seating capacity of 
1,953 passengers. 

The audit was so conducted as to 
enable the auditors to certify to the 
general accuracy and integrity of the 
accounts. The examination was stated 
to be of such a nature as would deter­
mine the substantial accuracy, or other­
wise, of the accounts and records, but 
was not of such a -detailed character 
as would necessarily disclose minor 
irregularities or inaccuracies, should 
any exist. The work of the auditors 
comprised: (a) A verification of the 
assets and liabilities as of June 30, 
1925; (b) a verification of the results 
from operations during the period from 
Jan. 1, 1924, to June 30, 1925; (c) 
an examination of the disbursement 
vouchers taken up in the accounts dur­
ing the period from Jan. 1, 1924, to 
June 30, 1925. 

As a result of the auditors' examina­
tion and after making certain adjust­
ments necessary to correct the book 
figures, including a charge of $1,555,-
183 in respect of depreciation and ac­
cruing renewals of the properties, it is 
found, as indicated previously, that the 
operations of the period from Jan. 1, 
1924, to June 30, 1925, resulted in a net 

income of $3,956,494. It is pointed out 
that a considerable number of street 
cars acquired from the Detroit United 
Railway under the purchase agreement 
have been abandoned or retired from 
service. Inasmuch as the consideration 
under the purchase agreement repre­
sented a composite consideration rather 
than a total of amounts representing 
the purchase price of individual assets, 
the book adjustment necessary in order 
to relieve the property account of the 
value of such abandoned equipment 
was determined on the basis of the 
arbitrary valuations ascribed thereto by 
the equipment division at the time of 
acquisition. Using such as a basis a 
loss was developed (after allowing for 
accrued depreciation) amounting to 
$158,410, and this has been charged 
direct to surplus in the accounts by 
reason of the fact that the retirement 
from service of the rolling stock had 
merely been deferred to the period 
under review. 

No specific provisions for deprecia­
tion have been made in the accounts of 
the department up to June 30, 1925, 
but alternatively, the total cost of the 
properties is being amortized by appro­
priations of income in respect to sink­
ing funds for debt retirement and of 
equipment purchased fund. 

In the accounts Price, Waterhouse & 
Company have given effect to a pro­
vision for depreciation calculated on the 
basis of 3 per cent per annum of the 
book value of the depreciable properties 
and for the period of operation to June 
30, 1925, the .reserve calculated on this 
basis amounts to $3,087,484, of which 
slightly more than one-half, or $1,555,-
183, has been charged against the oper­
ations for the period of eighteen months 
ended June 30, 1925. · 

In their report on the accounts for 
the period ended Dec. 31, 1923, they 
calculated depreciation on the basis of 
21 per cent per annum, calculated on 
the book value of the total property 
investment, w'hich naturally included 
non-depreciable properties. · They re­
port that they have since been advised 
by recognized engineering authorities 
that a rate of 3 per cent per annum 
applied on the depreciable property 
would be fair and they have, therefore, 
adopted this rate. Furthermore, it is 
understood that it is the intention of 
the department to give effect in the ac­
counts to the depreciation provisions 
as calculated to date and to make a 
relative provision monthly hereafter. 
The accountants say: 

It will be understood, ot course, that the 
creation o! this depreciation reserve Is In 
effeet merely a transfer to a separate ac­
count ot parts o! what otherwise would be 
stated as surplus and It Is not specifically 
offset by a corresponding appropriation o! 
cash avallablo !or replacement as and 
when required. The depreciation reserve In 
this Instance IM wholly offset by sinking 
tund Investments, which will be applied 
toward the payment o! the cost or the 
properties. 

In discussing the procedure of ac­
counting for expenditures in connection 
with rehabilitation on which the depart-

ment's records show $1,965,287 has al­
ready been spent, it is stated that "In 
the present instance the necessity for 
a prompt survey and report on the 
rehabilitation of the property acquired 
from the Detroit United Railway is 
very apparent. The longer this work is 
delayed the greater will be the difficulty 
of separating the rehabilitation costs 
from the costs chargeable to mainte­
nance applicable to the period subse­
quent to the date of acquisition on· 
May 15, 1922." 

It was recommended in the report 
on the examination at Dec. 31, 1923, 
that a rehabilitation budget be promptly 
prepared by the engineering department 
and formally adopted by the Board of 
Street Railway Commissioners so that 
the basis of future accounting in this 
respect will be definitely established. 
It is understood that such a budget has 
not yet been prepared. 

The assessed valuations of the de­
partment's properties (exclusive of 
sundry leased properties) for personal 
and real estate tax purposes for 1925 
in Detroit, Highland Park, Hamtramck, 
Grosse Pointe and Fordson was $27,-
678,622. By a comparison of the total 
assessed valuation with the depreciated 
value of the property accounts as 
shown by the balance sheet as of June 
30, 1925, of $39,498,853 it will be noted 
that the assessed valuation amounts to 
approximately 70 per cent of the depre­
ciated value of the properties. 

STATEMENT OF FUNDED DEBT 

At June 30, 1925, there were out­
standing the following funded debt and 
purchase money obligations, viz.: Con­
struction bonds, $15,000,000; purchase 
bonds, $3,601,000; additions and.better­
ment bonds, $1,450,000; Detroit United 
Railway purchase contract, $14,080,000. 
In addition, pending the sale of $3,-
500,000 additions and betterment bonds, 
the department was indebted to the 
city of Detroit in the amount of $2,-
602,286, borrowed for the purpose of 
liquidating liabilities for additions and 
betterments. 

In commenting on sinking fund and 
reserves, the report states that with 
regard to the construction bonds, 
amounting to $15,000,000, the Depart­
ment 6f Street Railways is making 
sinking fund provisions in accordance 
with that section of the charter which 
requires payments to be made into the 
sinking fund aggregating 75 per cent 
of the principal by the maturity date of 
each series. There was, on June 30, 
1925, in respect to this issue an over 
provision of $340,484. 

Maturity of the purchase bonds and 
of the additions and betterments bonds 
is being anticipated by setting aside 
monthly amounts calculated on the 
basis of days which will equal the prin­
cipal of each series of bonds as they 
repectively become due. Interest on 
these funds is taken up as an earning 
in the income account. Since the addi­
tions and betterment bonds become due 
in equal amounts annually and the pur­
chase bonds become due in approxi­
mately equal amounts annually, this 
method of setting aside the funds for 
their redemption is considered as prac­
tical as could be suggested. 

The reserve ' for injuries and dam­
ages, amounting to $1,383,379, has been 
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TOTAL PASSENGERS CARRIED ON DETROIT MUNICIPAL LINES 

Year ended June 30, 1923 ......................... . 
Year ended June 30, 1924 ......................... . 
Year ended June 30, 1925 ......................... , 

Rail Linea 
471,070,493 
481,729,567 
454,036,811 

Coach Lines 
218,622 
429,231 

4,171,585 

Total 
471,289,115 
482,158,798 
458,208,396 

REVENUE RIDES ON DETROIT MUNICIPAL LINES 
Revenue Rides 
per Capita or 

Year Population 
1,219,275 
1,310,169 
1,401,064 

Rail Lines 
357,386,437 
367,120,260 
338,155,230 

Coach Linea 
218,622 
429,231 

4,171,585 

Together 
357,605,059 
367,549,491 
34 2,3 26,8 I 5 

Population per Annum 
1923 .•.......•..•......... 293 
1924 ..................... . 281 
1925 ............. . ....... . 244 

STATISTICS OF DETROIT MUNICIPAL LINES FOR THE YEAR ENDED JUNE 30, 1925, 
CO:\IPARED WITH THE YEAR ENDED JUNE 30, 1924 

Statistics 
Railway revenue ca.r-1nilea ....... , ..•.•.................•.•..•.•..• 
Coach revenue coaeh-miles .... , ................... . .......... . , .. . 
Railway revenue car-hours .... ... , ................................ . 
Railway revenue passengers ... .................................... . 
Railway transfer passengers ................. , .... , ..... , .... , .....• 
Railway total passengers ................................. , . , ..... . 
Coach revenue passengers .. ...................................... . 
Total passengers ................................................ . 
Railway operating revenue per car-mile, cents ..... .................. . 
Coaeh operating 1 evenue per coach-mile, cents .... .................. . 
Railway operating expenses per ca1-mi1e, cents ... ................... . 
Coach operating expenses per coa.eh-mile, cents ... ................... . 
Railway opera.ting revenue per car-hour ............................ . 
Railway opera.ting expenses per car-hour ... ........................ . 
Ratio or transfer passengers to revenue passengers-Railway, per cent .. 
Railway 1 evenue passengers pet car-mile operated ... , ....... , .. , .... . 
Railway transfer passenge,a per car-mile operated ... , ..... , ....... , .• 
Total railway passengera per car-mile opeiated ...................... . 
Coach revenue passengers per coach-mile operated ................... . 
Ratio of railway opera.ting expenses to rai1wa.y ope1a.ting revenue, pe1 eent 
Ratio of coach opera.ting expenses to coach operating revenue, per cent .... 

Yea, Ended 
June 30, 1925 

48,300, I 07 
1,218,307 
5,252,021 

338,155,230 
115,881,581 
454,036,811 

4,171,585 
458,208,396 

44.02 
24.44 
31. 60 
24. 64 
$4.05 
$2.90 
34.27 

7.00 
2.40 
9.40 
3. 42 

71. 77 
100.81 

Year Ended 
June 30, 1924 

50,401,902 
85,492 

5,653,643 
367,120,260 
114,609,307 
481,729,567 

429,231 
482,158,798 

44. 75 
27.36 
;32.43 
28.03 
$4.00 
$2. 89 
31. 21 

7.27, 
2.27 
9.54 
5.02 

72.46 
102.43 

CONDENSED STATE!IIENT OF•INCOl\1E OF DETROIT MUNICIPAL LINES FOR THE PERIOD 
FRO::\1 JAN. I, 1924, TO JUNE 30, 1925 (CENTS DISREGARDED) 

Revenue 

Half Year 
Ended 

June 30, 1924 
Year Ended 

June 30, 1925 Together 
From transportation ....................... , ............. . $11,256,127 

250,769 
$20, 956,023 $32,212, I 50 

From other railway operations .................... , . , ... , , , 605,803 856,573 

Total operating revenues .... ........................... . $11,506,897 
7,941,992 

$21,561,826 $33,068,724 
Deduct-Operating expenses ....................... , ..•.. ,. 

Net revenue from operation.............................. $3,564,904 
Deduct-Taxes assignable ta tailway operations and miscellane-

ous rents paid ........................... ,............... 357,797 

Ba1a.nce, operating income ... ........................... . 
Add-Non-operating income .......................... , .. ,. 

3,207,107 
62,427 

-----
Grass income before interest charges, depreciation, etc ••...• 

Deduct-Interest and miscellaneous charges ................ . 

Income before depreciation and loss in inventory value as at 
June 30, 1925 ....................................... . 

Deduct-Provision !or depreciation or property .............. . 

$3,269,534 
1,051,407 

$2,218,127 
498,890 

15,590,261 

$5,971,565 

704,467 

5,267,097 
159,479 

----
$5,426,577 

1,995,08 I 

$3,431,495 
1,056,293 -----

Income after depreeiation but before loss in inventory value 
as at June 30, 1925 .................. , ............... . 

Deduet-Lass in value of material and supplies on band at June 
30, I 925, as developed by physical inventory ............ . 

$1,719,236 $2,375,202 

·········· 
Net income for the period .............................. . 

23,530,254 

$9,536,469 

1,062,265 

8,474,204 
221,906 

$8,696,111 
3,046,488 

$5,649,623 
1,555,183 

$4,094,439 

137,944 

$3,956,494 

STATEMENT OF DISPOSITION OF INCOME OF DETROIT MUNICIPAL LINES 

HaUYear 

Revenue 
Jnc~me for the period after provision for depreciation but before deducting 

loss in inventory value at June 30, 1925, as above ..... , •.... , ...... . 

Deduct-Sinking fond and other appropriation in excess of provision for 
depreciation: 

Sinking fond provisions !or payment or fonded debt and purchase 
obligations-

For construction bands (exhibit IX) ................ , ........... . 
Far purchase bonds (exhibit X) ................................ . 
Far additions and b·ettermenta bonds (exhibit xn ................ . 

For purchase contract-
On semi-annual installment., (exhibit XID ....................... . 
On final payment (exhibit XII) .................... , ........... . 

Appropriation of income to equipment purchase fund reserve .. , ....... . 

Together .................................. , ...........••••• 
Deduct-Provision for depreciation of property ..•.....•.....•........ 

Excess of sinking fond and other approp,iations from income over provision 
for depreciation ..•.............•.......... , ..•.. , .. , ....•..... 

Ended Year Ended 
June 30, June 30, 

1924 1925 Together 
$1,719,236 $2,375,202 $4,094,439 

$283,327 
65,953 

4,109 

$571,351 
133,000 
50,000 

$854,679 
198,953 
54,109 

497,267 918,885 1,416,152 
392,143 786,441 1,178,584 

311,791 311,791 ----
$1,242,80 I $2,771,469 $4,014,271 

498,890 1,056,293 1,555,183 

$743,911 $1,715,176 $2,459,087 

Income for the period before deducting lass in inventory value, less •ink• 
ing fond and other appropriations (in which is included provision 
for dep1eciation)as at June 30, 1925............................ $975,325 $660,026 $1,635,351 

Deduct-Losa developed upon determination o{ value of physical inventory 
or material and supplies on band as or June 30, 1925 .............. . 137,944 

Amount transferred .ta surplus (exhibit n ............................ . $1,497,407 

created by monthly charges against 
earnings of amounts equivalent to 3 
per cent of the passenger revenue to 
provide for the settlement of claims 
against the department arising from 
accidents. On this point the report 
says: 

Larger percentages of Income are being 
set aside tor this purpose In most cities 
in which the operating conditions might be 
considered to be fairly comparable with the 
conditions In Detroit. However, It Is the 
established practice of the department to 
charge against the reserve only the pay­
ments made In settlement or claims and to 
charge directly Into operating expenses a.II 
expenses or conducting the claims division, 
including hospital and medical charges, 
workmen's compensation, pay-ments, legal 
and court expenses, etc. 

With reference to the adequacy of 
this reserve of $1,383,379, information 
obtained from the claims division indi­
cates the reserve is more than 100 per 
cent in excess of the indicated require­
ments at that date. 

While up to June 30, 1925, it was not 
the practice of the department to set 
aside funds for the specific purpose tif 
liquidating claims for injuries and dam­
ages, the basis of accounting has now 
been changed in this respect and ap­
propriations of cash are now being 
made for the purpose of liquidating 
liabilities of this nature. 

The total insurance and surety cover­
age carried by the department on June 
30, 1925, was $12,463,800. 

PASSENGER REVENUE 

During the period covered by this 
examination, the following rates of fare 
were effective; 

Street Car Service.-Cash fare of 6 
cents or nine tickets for 50 cents and 
1 cent additional for transfers to other 
street car service. 

Motor Coach Service.-"Belle Isle" 
Service-Cash fare of 5 cents without 
transfer privilege. "Lynch Road" 
Service-Cash fare of 6 cents or nine 
tickets for 50 cents and 1 cent addi­
tional for transfers to street car, 
service. . 

(Note-This motor coach service was 
replaced by street car service during 
the period under review). 

Other services.-Cash fare of 10 
cents with free transfer privilege only 
on such street car lines as were fed 
directly by motor coach service. For 
the privilege of making an additional 
transfer on the street cars, a further 
charge of 1 cent was made. Upon pres­
entation of a transfer from street car 
service, an additional charge of 4 cents 
was made for motor coach service, 
making a total fare of 10 cents for 
street cars and coach service. 

The balance sheet as of June 30, 1925, 
records total assets of $50,722,915. 
This sum includes $42,586,337 as prop­
erty account invested in road and equip­
ment; total investments of $5,366,435; 
working assets of $1,478,531; total cur­
rent assets of $1,149,493, and total de­
ferred charges to future operations of 
$142,117. The liabilities include total 
funded debt and purchase money obliga­
tions of $34,131,000; total current lia­
bilities of $5,006,804; reserve for in­
juries and damages amounting to $1,-
383,379, and reserve for depreciation 
of property of $3,087,484. The total 
surplus and reserves amounted to 
$7,114,246. 
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111111 

Personal Items 
111111 

Changes in East St. Louis 
:'llessrs. Welsh, Gregory and Rearden 

Advanced Before W. H. Sawyer's 
Departure for Australia 

In line with the proposed departure 
of W. H. Sawyer, president of the East 
St. Louis & Suburban Railway, East 
St. Louis, 1'11., to Australia for the pur­
pose of making an electrical survey, 
personnel promotions have been an­
nounced which are at the same time a 
recognition of men's services and worth. 
G. W. Welsh has been elected vice­
president of the East St. Louis Rail­
way, the East St. Louis & Suburban 
Railway and the St. Louis & Belleville 
Electric Railway; T. W. Gregory has 
b.ecn elected vice-president and assist­
ant secretary and Col. Frank L. Rearden 

G. ·w. Wrbh 

has been elected assistant treasurer of 
the same lines. 

Before his recent promotion Mr. 
Welsh was assistant to the president 
of all the railway properties in the 
group. He was appointed to this posi­
tion in August, 1924. Ten years before 
that he had become connected with the 
East St. Louis & Suburban group of 
properties in East St. Louis as super­
intendent of power. He continued in 
that position until 1919 when he was 
made chief engineer. Mr. Welsh re­
ceived h's education at Lehigh Univer­
sity where he was graduated with the 
degree of electrical engineer in 1901. 
In that year he became identified with 
the General Electric Company in the 
testing department, specializing in elec­
tric railway work up to 1905. For the 
next four years he was employed with 
the New York Central Railroad in con­
nection with the electrification of the 
Grand Central Terminal in New York 
City. This electrification job led to 
another and we next find him with the 
Southern Pacific Company, San Fran­
cisco, Cal., working on the electrifica­
tion of its suburban lines on the eastern 
side of San Francisco Bay in Oakland 
and Berkeley. His title here was assist­
ant electrical engineer. After four 
years of this work he went with the 
East St. Louis properties. 

T. W. Gregory, the other new vice­
president, entered the service of the 
East St. Louis properties as bookkeeper 
on July 1, 1902, and four months later 
was elected assistant secretary and 
assistant treasurer of the various com­
panies then comprising the system and 
was elected to a similar office with other 
companies acquired after that date. 
Back in 1887 Mr. Gregory, a native of 
Pomona, III., entered the service of 
the Mobile & Ohio Railroad at Mill 
Creek, Ill., as telegraph operator. He 
was employed in that capacity and as 
station agent at various points on that 
line between East St. Louis and Cairo 
until he went to the East St. Louis 
freight office in 1890 and to the 
East St. Louis & Suburban Railway and 
affiliated companies in 1902. With the 
exception of a period of less than six 
months in 1892 with the Louisville, 
New Orleans & Texas at Greenville, 
Miss., now the Yazoo & Mississippi 
Valley, his employment for 38 years has 
been with two interests. On Dec. 22, 
1925, Mr. Gregory wa!I, appointed re­
ceiver of the Alton, Granite & St. Louis 
Traction Company and on Dec. 31, 1925, 
was appointed receiver of the Alton Gas 
& Electric Company. 

Col. F. L. Rearden, the new assistant 
treasurer, was formerly the auditor of 
the companies. 

l\lr. Sawyer, president of the railway 
companies in the East St. Louis group, 
expects to sail on Feb. 2 in company 
with H. W. Eales, St. Louis, to make a 
survey of electric power resources in 
the Antipodes. Reference was made to 
this proposed undertaking in the ELEC­
TRIC RAILWAY JOURNAL, issue of Jan. 
9, 1926, page 90. 

E. C. Hathaway Resigns from 
Inspection Company 

E. C. Hathaway, chairman of the 
board of directors of the Railway Audit 
& Inspection Compay, Inc., Philadel­
phia, has disposed of his interests in 
the company and will nt' longer be asso­
ciated with it. Mr. Hathaway was for­
merly president of the company. He is 
well known among electric railway 
men. For some time prior to 1916 he 
was assistant general manager of the 
Virginia Railway & Power Company, 
Richmond, Va., in charge of the prop­
erties of the company in Norfolk. 
He served with that company more 
than fifteen years. Before that he 
was with the Railways & Light Com­
pany of America, with headquarters 
in Baltimore. This company controlled 
the public utility properties located in 
Norfolk, Knoxville, Lexington and 
other cities. 

The Railway Audit & Inspection 
Company was organized by Mr. Hatli­
away about 1906, and grew steadily 
from that time until in 1916 he felt 
that its conduct demanded his undi­
vided attention. He has a number of 
important interests other than this and 
it is understood that he will in the 
future devote his time largely to them. 

A. L. Reynolds in Florida 
Washington-Virginia Railway Receiver 

With Miami Road Under Elec-
tric Bond & Share 

Arthur L. Reynolds has been made 
superintendent of railways and mo­
tor coach operation of the Miami 
Beach 'Railway, Miami, Fla., which also 
holds a management contract with the 
city for operation of its cars and huses. 
Mr. Reynolds is thus placed in charge 
of the entire transportation system of 
Miami and the line te Miami Beach. 
Twenty new cars and 24 buses have 
recently been added to thesii properties 
to care for its rapid growth due to the 
recent Florida popularity. The Miami 
Beach Railway is owned by the Florida 
Power & Light Company, controlled 
through stock ownership by the Amer­
ican Power & Light Company and is 
under the Electric Bond & Share Com­
pany supervision. 

Mr. Reynolds was formerly general 
manager for the Washington-Virginia 
Railway and since its receivership has 

A, L. Reynol<ls 

been receiver as well. He will continue 
as receiver of that property. Before 
he went to Washington Mr. Reynolds 
was manager of the Youngstown & 
Suburban Railway, .Youngstown, Ohio, 
under the management of Day & Zim­
mermann, a position to which he was 
appointed in March, 1921. 

Mr. Reynolds began his railway 
career in the operating department 
of the Northern Ohio Traction, Light & 
Power Company in 1907. The follow­
ing year he took a position as a sales­
man with the B. F. Goodrich Company, 
and after remaining with that concern 
for a year again took up railway work 
with the operating department of the 
Twin City Rapid Transit Company as 
supervisor of transportation. Before 
the entrance of the United States into 
the war in 1917 Mr. Reynolds went to the 
Second Officers' Training Camp at Fort 
Snelling, Minn. He received a commis­
sion as first lieutenant in the infantry. 

Upon his return to civil life in 1918 
he re-entered the service of the Twin 
City Rapid Transit Company, Minne­
apolis. During the latter part of 1918 
he conducted for the company many 
public mC<!tings in connection with 
its campaign to explain to the 
people the cost-of-service franchise 
which the company was seek­
ing to obtain from the city. This 
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measure was defeated at that time 
owing to the peculiar political situation, 
but the matter has since been settled 
along somewhat similar lines. 

In 1919 Mr. Reynolds was again 
transferred to the St. Paul Division of 
the Twin City Rapid Transit Company, 
and while with that company he acted 
as supervisor of three of the heaviest 
interurban lines between St. Paul and 
Minneapolis and also in various other 
capacities. 

Mr. Reynolds was born in 1886 in 
Ashland, Ohio. He received his educa­
tion in the grade schools of Akron, 
Ohio, and later attended Kenyon Mili­
tary Academy at Gambier, Ohio. He is 
a graduate of Kenyon College, also in 
Gambier. 

.T. W. Nicholson Succeeds 
Mr. Becht at Cincinnati 

The resignation of A. J. Becht, secre­
tary of the Cincinnati Street Railway, 
Cincinnati, Ohio, for more than fifteen 
years, has been accepted. Miss M. A. 

J. ,v. Nleholsoo 

Cannon, assistant secretary, also has 
resigned. The action was in accordance 
with Mr. Becht's request at the time 
the railway took over its property from 
the Cincinnati Traction Company on 
Nov. 1 last year that he be permitted to 
retire as secretary on Jan. 1, 1926. He , 
explained that he desired to devote all 
of his time to his other business and 
personal interests. 

Following the acceptance of the 
resignations the board elected Joseph 
W. Nicholson secretary and Miss Caro­
line Hein as assistant secretary. Mr. 
Nicholson started with the Ohio Trac­
tion Company in 1911 as a stenographer. 
The Ohio Traction Company owned the 
Cincinnati Traction Company at that 
time. In 1920 Mr. Nicholson was made 
secretary of the Ohio Traction Com­
pany, succeeding Walter A. Draper, 
who then became vice-president. In 
1922 he was elected secretary of the 
Cincinnati Traction Company in recog­
nition of talent which he was quick to 
display and now succeeds Mr. Becht as 
secretary of the Cincinnati Street 
Railway. 

Mr. Becht will devote himself to the 
int.erest of the Kilgour-Cunningham 
estate. He is an officer of the Toledo, 
Bowling Green & Southern Traction 
Company and ·of the Cincinnati & 
Hamilton Traction Company. 

A. W. l\lcClimont President 
A. W. McClimont, for the past eight 

years vice-president and general man­
ager of the Winnipeg Electric Company, 
Winnipeg, Man., has been elected presi­
dent of the corporation, succeeding 
George W. Allen, K.C. 

W. R. Bawlf of Winnipeg has been 
elected vice-president. W. H. Carter of 
Winnipeg and James B. Woodyat of 
Montreal have been elected directors. 

Mr. McClimont, it is understood, will 
continue to hold the position of general 
manager. 

Rumors About Mr. Dunbar 
Denied 

Emphatic denial has been made by 
official circles in Philadelphia Rapid 
Transit Company affairs that W. C. 
Dunbar has resigned as president as 
stated in a signed article in a Philadel­
phia morning newspaper a few days 
ago. Furthermore it was officially 
stated the officers of the company 
resented the inference that President 
Dunbar welcomed the transfer to De­
troit. It was made known at the time 
l\Ir. Dunbar went to Detroit he was 
loaned to Dillon, Read & Company, New 
York, _to help straighten out the situa­
tion on the Detroit United Railway. 
In recent years Dillon, Read & Com­
pany have financed both the Philadel­
phia Rapid Transit and the Detroit 
United and Mr. Dunbar's selection to 
assist at Detroit was merely a reflec­
tion of the appreciation on the part of 
the bankers of his experience and 
abilities. 

Frank W. Funk Succeeds 
· C. I. Crippen at Youngstown 

After an absence of several years 
Frank W. Funk has returned to the 
Pennsylvania-Ohio Electric Company, 
Youngstown, Ohio, as assistant to Gen­
eral Manager MacCalla. In this capac­
ity the former associate of C. I. Crippen 
on the Pennsylvania-Ohio System suc­
ceeds Mr. Crippen, who has left the 
organization to assume the executive 
supervision of a group of utilities that 
center in the Pennsylvania Gas & Elec­
tric Corporation. Mr. Crippen's new 
connection was referred to in the 
ELECTRIC RAILWAY JOURNAL issue of 
Dec. 12, 1925, page 1056. 

Mr. Funk entered the service of 
the Pennsylvania-Ohio Electric System 
early in 1914 as electrical engineer in 
charge of operation and construction. 
After three years in that position he 
was appointed resident engineer of the 
Republic Engineers, Inc., and two years 
later, with the man whom he now suc­
ceeds, formed the consulting engineer­
ing firm of Crippen & Funk. He has 
continued in general industrial and con­
sulting engineering work since that 
time, 

Mr. Funk entered the Ohio State Uni­
versity, taking the course in electrical 
engineering. After he was graduated in 
1908 he went direct to the West Penn 
Power Company on construction work 
at Connellsville, near Scotdale, Pa., the 
place of his birth. He remained there 
s'ix months, when he joined the develop­
ment staff of the Westinghouse Elec­
tric & Manufacturing Company. He 
continued with the Westinghouse for 

about four years, having a part in many 
important electrical development jobs. 
Among these was control work in con­
nection with the electrification of the 
Pennsylvania Railroad terminal at New 
York, and electrification work on the 
New York, New Haven & Hartford 
Railroad. 

In 1912 he turned to the public utility 
field to become assistant electrical engi­
neer of the Northern Ohio Traction & 
Light Company at Akron. Here he 
took part in the work of designing and 
constructing the Gorge power station 
and other important projects. Later 
he was made assistant superintendent 
of motive power in charge of all elec­
trical operation and maintenance and 
was assistant in steam operation. 

H. M. Atkinson Most Valuable 
Citizen of Atlanta 

Henry Morrell Atkinson, chairman of 
the board of direct:Jrs of the Georgia 
Railway & Power Company, contributed 
in the }last twelve months more of in-

JI, l\l. Atkinson 

spired, effective and unselfish work for 
the betterment of the community of 
Atlanta, Ga., than any other citizen. To 
him will be awarded the silver loving 
cup given annually by the Georgian 
and Sunday American for playing the 
role of Atlanta's most valuable citizen 
in 1925. The committee's selection, ac­
cording to the announcement, was based 
on Mr. Atkinson's activities in indus­
trial development of the North Georgia 
region, of which Atlanta is the center, 
through great water-power plans, two 
of which were completed in 1925 and 
another projected. His efforts to im­
prove transportation facilities in and 
around Atlanta and his general record 
of service for the communities and re­
gion development were also cited by 
the committee. 

Mr. Atkinson has been identified with 
nearly all the important electrical proj­
ects that have been put through at At­
lanta for more than 25 years and has 
contributed much to the city's growth 
and prosperity. He was instrumental 
in consolidating the railways and light­
ing companies of Atlanta into the 
Georgia Railway & Electric Company. 
He also organized the Georgia Railway 
& Power Company, which began oper­
ating in 1912, and became chairman of 
the board of directors of that company 
at the time of its organization. This 
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position he has held up to the present 
time. In addition to electrical enter­
prises he organized, built and was the 
first president of the Atlanta, Birming­
ham & Atlantic Railroad, a steam prop­
erty, which has contributed to the de­
velopment• and prosperity of those 
sections of Georgia and Alabama served 
by it. l\lr. Atkinson has also found 
time to take an active interest in the 
cultural and social life of the com­
munity. 

F;. K. l\liles Assistant Superin­
tendent at Syracuse 

F. R. Latta has resigned as assistant 
to the general superintendent of the 
Syracuse lines of the New York State 
Railways, Syracuse, N. Y. His resig­
nation became effective on Jan. 1. 
E. K. Miles; division superintendent, 
will succeed to the post of assistant to 
the general superintendent, J. E. Duffy. 

Owing to this change three appoint­
ments have been made necessary. John 
Flood, formerly an inspector at Warren 
and Fayette Streets, becomes division 
superintendent at the Tallman Street 
yards. E. F. Wombles, station master 
at Wolf Street, becomes inspector in 
place of Mr. Flood, and J. E. Whalen 
formerly an outside man at Wolf Street' 
becomes station master. ' 

Dr. W. A. Rigg Heads 
Interstate Railways 

Dr. Walter A. Rigg has been elected 
president of the Interstate Railways, 
Camden, N. J., succeeding his father, 
John A. Rigg, who died on Jan. 2. Dr. 
Samuel B. Rigg, another son, became 
a member of the board of directors. 
Daniel Houseman, vice-president of the 
Real Estate Title Insurance & Trust 
Company, was elected vice-president of 
the Interstate Railways, succeeding Dr. 
Walter A. Rigg in that office. 

The Interstate Railways is not an 
operating company. It is largely a 
disbursing agent for the moneys re­
ceived under the terms of rentals of 
properties leased by it for operation 
by others. -------

H. 1\1. Gould with 
Dodge Brothers 

H. M. Gould, who resigned late last 
year as assistant general manager of 
the Department of Street Railways at 
Detroit, Mich., is now identified with 
Dodge Brothers, automobile manufac­
turers of Detroit, Mich. Mr. Gould 
was one of the first employees to join 
the Detroit Street Railway Department. 
He had been engaged on the municipal 
line since 1920, when he joined the 
operative personnel as electrical engi­
neer t-0 supervise electrical construction 
work. At that time the system was 
under the direction of former Mayor 
James Couzens. He was made assistant 
general manager in the fall of 1924, 
at which time his career was reviewed 
in the ELECTRIC RAILWAY JOURNAL, 
issue of Oct. 4, page 574. His promo­
tion at that time was considered a 
tribute to his grasp of the electric rail­
way problems, which went far beyond 
his technical training as an electrical 
engineer. Before going to Detroit he 
was with the Connecticut Company. 

C. E. Newcomer Manager 
at Pheonix 

Charles E. Newcomer, connected for 
several years with the Phoenix Rail­
way, Phoenix, Ariz., will serve the city 
as chief clerk of the municipal trans­
portation lines. The position of general 
manager, held for many years by Sam 
H. Mitchell, was abolished early in De­
cember when it became definitely known 
that the city would assume operation 
and control of the lines. City Manager 
Rieger stated that the City Commission 
was in full accord with the decision, 
made in the interest of economy, and 
that several of the members felt that 
the salary paid to Mr. Mitchell as gen­
eral manager is exorbitant in the case 
of a concern which was sold ' "lock, 
stock and barrel" for $20,000. 

Obituary 
E. V. Goble 

Ernest V. Goble, superintendent of 
the schedule department of the Grand 
Rapids Railway, Grand Rapids, Mich., 
died on Dec. 28 at St. Mary's hospital 
after an operation. Mr. Goble became 
connected with the Grand Rapids Rail­
way in April, 1924, as head of its 
schedule department. He was well 
known throughout the Middle West in 
railway circles. His railway training 
was received in Minneapolis, where he 
had been employed by the Twin City 
Rapid Transit Company for many 
years. He had come up through the 
ranks from platform man. Mr. Goble 
was 37 years old last Christmas. 

A. W. Jones 
Arthur Winslow Jones, manager of 

the Far East department of the Inter­
national General Electric Company 
since its formation in 1!)19 and a mem­
ber of the advisory committee of the 
company, died at Schenectady, N. Y., 
on Dec. 26. Mr. Jones had general 
direction over activities of the company 
in Japan, China, Australia, South 
Africa, India, Philippine Islands and 
Dutch East Indies. Previous t-0 the 
formation of the International General 
Electric Company in 1919, he was a 
director on the boards of different for­
eign selling companies. In 1888 he en­
tered the employ of the Thomson­
Houston Company fo Lynn, Mass., and 
in 1891 was made chief engineer of the 
International Thomson-Houston Com­
pany. 

Frank E. Chapin 
Frank E. Chapin, general manager 

of the Peninsular Railway, San Jose, 
Cal., for the past twenty-two years, 
died on Jan. 5 at the Southern Pacific 
Hospital, San Francisco. He entered 
railway work in 1874 with the old Mar­
ket Street Railway system in San Fran­
cisco. Removing to Stanislaus County 
he· was employed by the La Grange 
Hydraulic Ditch Mining Company for 
four years and when he went back he 
joined the California Street Railroad 
in 1870 as a conductor and also as a 
gripman. Later he was made starter 
and then assistant superintendent. This 

office he held from 1882 to 1904. In 
1904 he went to San Jose as general 
manager of the San Jose & Los Gatos 
Interurban Railroad. This road was 
merged with the Peninsular Railway 
and then the company purchased all the 
city Jines of San Jose and incorporated 
them under the name of the San Jose 
Railroad. · 

Mr. Chapin's advice on railway op­
erating and engineering problems was 
sought by railroad men not .only within 
the limits of California but throughout 
the country. He was born in Tuolumne 
County, California, 69 years ago. 

Joel Hurt, Sr. 
Joel Hurt, Sr., pioneer electric railway 

operator, capitalist and business man at 
Atlanta, Ga., died at his home there 
on Jan. 10. He played a prominent 
part in , the rebuilding of Atlanta after 
the civil war. In 1894-95 he was presi­
dent of the American Electric Railway 
Association. 

One of the first successfully operated 
electric railways in the world was built 
by Mr. Hurt in 1889, running from In­
man Park to Atlanta. His planning 
and development of the suburban sec­
tions of Inman Park and Druid Hills 
were two of his many contributions to 
the improved Jiving facilities of the 
Atlantans. He consolidated the city·s 
street railways and in 1901 sold them 
to interests that later chartered the 
Georgia Railway & Electric Company. 

His activities of the '90s were con­
cerned with the organization of the 
Trust Company of Georgia, the presi• 
dency of which he held for eleven years. 
In 1892 he built the Equitable Building, 
the first fireproof office structure in the 
South. 

Mr. Hurt was born at Olivet, Ala., 
July 31, 1850. After the war he worketl 
his way through college, and took an 
engineering degree at the University 
of Georgia in 1871. For the next four 
years he was engaged in railroad con­
struction and then entered real estate 
and insurance in Atlanta. His labors 
thereafter touched nearly every form of 
the development of the city of Atlanta. 

Ralph D. 'Hood 
Ralph D. Hood, vice-prec;ident and 

general manager of the l\las.qachusetts 
Northeastern Street Railway and the 
Dover, Somersworth & Rochester Street 
Railway, died at the Hale Hospital in 
Haverhill, Mass., on Jan. 9, after an 
operation following pneumonia. He 
was one of the most widely-known elec­
tric railway men in the Northeast and 
was universally esteemed in New Eng­
land traction circles. 

Mr. Hood was president of the New 
England Street Railway Club for the 
year 1923-1924. He was a native o! 
Massachusetts. He was educated in 
the public school and at Phillips­
Andover Academy and was an engineer 
by profession. He served as rodman in 
the Haverhill City Engineer's office in 
1891. Next he ·became transit man for 
the Haverhill & Amesbury Street Rail­
way, serving that company in 1892 and 
1893. He was engineer for the Haver­
hill, Georgetown & Danvers Street 
Railway in 1894-1895 and then in 
turn served in a similar capacity with 
the Exeter Street Railway, 1897; Ex-
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lter, Hampton & Amesbury, 1899-1900; 
assaehusetts Construction Company 

nd Lowell System, 1900-1903; Man­
ester & Haverhill Street Railway, 

i904. 
I In 1905 he was office engfoeer for the 
:1 Paso & Durango Railroad and in 
906 engineer of the Rockingham race­
rack. He was with the Manchester & 
erry Street Railway in 1907 and the 
over, Somersworth & Rochester Street 
ai!way and allied companies from 
908 to 1911. On Jan. 1, 1911, Mr. 
ood became superintendent of high­

vays for the city Clf Haverhill and on 
·an. 1, 1912, was elected a member of 
he Municipal Council of Haverhill and 
erved as head of Department of 
3treet~ in 1913. He became engineer 
,f maintenance of way of the Massa­
husetts Northeastern Street Railway 
md allied companies in 1914, continu­

g as such to 1917, when he was made 
ce-president and general manager of 

.hese companies. 
In addition to his public service in 

911-1913, he has been chairman of the 
averhill Board of Survey from 1917 to 
ate. He saw military service as an 
fficer in the National and State Guards 
rom 1904 to 1919, being promoted sue-

' ssively from Second Lieutenant to 
ajar. 

William G. Busby, former chairman 
f the Missouri Public Service Com­
ission, died at his home in Kansas 

.._,ity, Mo., on Jan. 4. He had been ill 
or nine months. His death followed a 
hird stroke of paralysis. When the 
issouri Public Service Commission 
as created, in 1911, Gov. Elliott W. 
lajor named Mr. Busby to the commis­
ion. Later he was elected chairman 
nd held that post six years. Mr. Busby 
erved as State Senator from 1908 until 
913. He was formerly Mayor of Car­
ollton, Mo. 

William Brownlee Albright, a director 
of the Sherwin - Williams Company, 
Cleveland, Ohio, died suddenly on Dec. 
28, while visiting in Cleveland. l\Ir. 
' !bright had been closely associated in 
both a business and personal way with 
most of the railroad officials in New 
York City, and numbered among hi:s 
friends many of the most prominent 
railroad men in the United States. He 
started with the Sherwin-Williams 
Company in January, 1885. Mr. 
Albright was born in Philadelphia on 
July 17, 1855. For the past twenty­
five years he has made his hoine in 
New York. 

Joshua B. Lascell, at one time super­
intendent of the Charlotte line at Roch­
ester, N. Y., died recently. When the 
railroad was built from Charlotte to 
the Ridge Road in 1889 he was made 
assistant superintendent and later be­
came superintendent, which position he 
held until the road was merged with the 
Rochester lines. Mr. Lascell continued 
with the . line until last August, when 
he retired. He was born 70 years ago 
in Niagara County, New York. 

Benjamin Hudson Ryder, electrical 
engineer of ' the American Steel & Wire 
Company for the past 24 years, died 
suddenly on Dec. 26. He was widely 
known in the electrical and railroad 
circles of the country. Mr. Ryder was 
born in Hudson, N. Y., on Dec. 3, 1877. 

Manufactures and the Markets 
News of and for Manufacturers-Market and Trade Conditions 

A Department Open to Railways and Manufacturers 
for Discussion of Manufacturing and Sales Matters 

Brisk Foreign Interest in 
American Equipment 

Representatives of National Pneumatic 
Company, Recently Returned from 

Abroad, Very Optimistic 

Experience of the National Pneu­
matic Company in developing foreign 
business indicates a broadening oppor­
tunity for American car equipment 
manufacturers. In the various coun­
tries of the Far East, continental 
Europe and in England interest is 
growing in the improvement of electric 
railway cars and in the application of 
modern American devices. 

T. W. Casey, vice-president, and P. R. 
Foreman, general manager and chief 
engineer of the National Pneumatic 
Company, have recently returned after 
an extended foreign trip. Mr. Foreman 
visited Japan and continued west from 
that point until he joined forces with 
Mr. Casey in Paris, after the latter had 
proceeded east to England and conti­
nental Europe . 

Foreign railways were found very 
much interested in the improvement of 
car equipment and in the application of 
pneumatic door control. 

In Japan Mr. Foreman completed ar­
rangements under which National 
Pneumatic devices will be manufactured 
in that country by the Mitsubishi Denki 
K. K. under National Pneumatic pat­
ents. Negotiations are now under way 
with the Imperial Government Rail­
ways and other lines in Japan looking 
to the installation of pneumatic door 
control apparatus. 

In France the Chemin de Paris-Or­
leans, which has. begun the electrifica­
tion of its lines, is putting into service 
a sample installation of pneumatic door 
equipment. The cars are equipped with 
folding doors and are arranged for the 
interchange of passengers at platforms 
of different levels. Consideration is be­
ing given to the matter of equipping 
120 cars with pneumatic door control. 

An order for 50 car sets of pneumatic 
engines and control has been received 
for .Bucharest in Rumania. These are 
for street car service and the design 
arrangement closely follows American 
door control practice. 

In Berlin the Nord Sud subway cars 
are initiating the installation of pneu­
matic doors by equipping eight cars. 
These doors will be of the sliding type. 
The decision was dictated by the desire 
to increase speed and safety while at 
the same time reducing train operating 
costs. The Hochbahngesellschaft is 
watching the Nord Sud installation 
carefully from the standpoint of its 
own operating conditions. 

Installation of pneumatic door con­
trol has made considerable progress in 
Spain. On the surface lines in Barce­
lona 62 cars of the center-entrance type 
have been in service with pneumatic 
door equipment for a period of approxi-

mately two years. Experience with 
these cars has been so satisfactory that 
future equipment will probably be of 
this type. The question of remodeling 
some of the older cars is being con­
sidered in comparsion with the advan­
tages of new equipment. 

Preparations are being made to open 
the first section of the new Barcelona 
subway. Cars for this service are be­
ing completed. They closely follow 
modern American practice and incorpo­
rate full pneumatic door equipment for 
the operation of twelve sliding doors 
per car, six on each side. 

Interest in rehabilitation and im­
proved equipment is also reported in 
England and London. The London 
Underground has in service a large 
number of pneumatically equipped cars. 
The London United Tramways, Ltd., 
has three cars in service equipped with 
automatic rear exit treadles. 

Ohio Brass Holds Annual 
Sales Meeting 

Field forces of the Ohio Brass Com­
pany gathered at Mansfield, Ohio, on 
Jan. 11 for their annual sales con­
ference, which extended through the 
week. A daily program of meetings 
was held at the Mansfield plant up tD 
Thursday night. Friday and Saturday 
were spent at the insulator plant in 
Barberton. 

A careful analysis of Ohio Brass 
products is one of the features of these 
meetings. In addition to the discus­
sion of marketing problems, the field 
men are brought into contact with fac­
tory development and manufacturing 
plans. As the company has grown and 
its products have become more diversi­
fied these annual meetings h~ve: been 
the means of maintaining that clos~· 
contact between factory and salesmen 
which is one of the features of Ohio 
Brass Service. 

Charles Gordon, assistant vice-presi­
dent of the McGraw-Hill Company, took 
part in the program by presenting a 
series of charts showing the applica­
tion of modern industrial marketing 
principles to the sale of electric rail­
way equipment. 

American Bus and Truck Plans 
R. D. Scott, vice-president of the 

Chemical National Bank, New York, 
has been named treasurer of the newly 
organized American Bus & Truck Com­
pany, which recently purchased the 
Kelly-Springfield Mot.or Truck Com­
pany, Springfield, Ohio. This announce­
ment was made by H. W. Torney, New 
York engineer connected with the com­
pany, who was in Springfield with C. C .. 
Jamieson, chairman of the company 
board, for an inspection of the plant. 
Philip Diehl, Springfield, has been 
named assistant treasurer. The other 
officers are yet to be chosen. 
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The board of directors of the new 
company is composed of Mr. Jamieson, 
New York manufacturer; H. E. Free­
man, president of the American Trust & 
Savings Bank, Springfield; Mr. Scott; 
Walter Kutzleb of the banking firm of 
Morgan, Livermore & Company, New 
York, and Mr. Torney. 

The same sales branches of the for­
mer Kelly-Springfield company will be 
used by the new concern, which plans, 
in addition to other lines, to manufac­
ture a complete line of buses on for­
eign patents. 

New Cable for Detroit 
City Service 

The Public Service Production Com­
pany, a subsidiary of the Public Service 
Corporation of New Jersey, is installing 
about 360,000 ft. of underground cable 
for the Detroit municipal light and 
street railway services. The contract 
was let by the Habirshaw Cable & Wire 
Company. 

Appointments Made by 
International G. E. 

A. S. Durant, formerly manager of 
the department of the Americas, has 
been made a vice-president of the In• 
ternational General Electric Company, 
in charge of commercial relations and 
with headquarters in New York City. 

James C. Ryan, formerly sales man­
ager of the department of the Far East, 
has been appointed general sales man­
ager with responsibility for all sales 
of apparatus and supplies. 

E. A. Baldwin, formerly manager of 
the department of Europe, has been ap• 
pointed manager of the Schenectady 
office, with general supervision of the 
Schenectady office and responsibility for 
engineering and contract relations. 

W. J. Edmonds, comptroller of the 
company, with headquarters in New 
York, in addition to his former duties, 
now has executive direction of the ac­
tivities, with the exception of sales 
effort, of the International foreign sales 
companies. 

Car Building and Motor Merger 
New Company Planned to Control Brill and American Car & Foundry 

:Motors Company-Merger Plan Expected to Be 
Declared Operative Soon 

T HE J. G. Brill Company, Philadel­
phia, Pa., is one of the principal 

figures in a combination of transporta­
tion equipment builders announced on 
Jan. 13 by Samuel M. Curwen, presi­
dent. It involves companies having 
total assets of $150,000,000 and out­
standing capital stock issues of nearly 
$75,000,000, with the American Car & 
Foundry Company of New Jersey the 
dominating factor through its acquisi­
tion of more than a majority of the 
voting stock of the new Brill corpora­
tion. 

Mr. Curwen was active with William 
H. Woodin, president of the American 
Car & Foundry Company of New 
Jersey, in arranging the deal. In a 
letter to stockholders of the Brill com­
pany Mr. Curwen says: 

The object of the plan and reorganiza­
tion, eo far as the etockholdere of the J. G. 
Brill Company are concerned therein, le to 
atrord them opportunity to share In the ad­
vantagee of a large and growing bue busi­
ness conducted In conjunction with their 
present car business under co-operative 
management. 

Based UPOn appraisals of properties and 
audit of accounts, and If there shall be ac­
quired by It the entire capital stock of the 
J. G. Brill Company. the Brlll Corporation 
upon completion of Its organization. will be 
poeseesed of a11Bets representing a value of 
approximately $20,000,000, and the Drill 
Corporation WIii have a · source of earnings 
for Its etock equal to Its share as a stock­
holder of both American Car & Foundry 
Motors Company and the J. G. Brlll Com­
pany, In the combined earnings of the 
above described engine and bus companies 
and the J. G. Drlll Company, which share 
In such combined earnings, baaed on past 
experience of said companies and continu­
ance of present condltlon11, le estimated to 
amount to more than $2,150,000 per annum. 

Under the name of the Brill Corpo­
ration, or some similar designation pre­
serving the name Brill, a new corpora­
tion will be organized in Delaware to 
take over a majority of the outstanding 
stocks of the Brill company and the 
American Car & Foundry Motors Com­
pany, a Delaware corporation organ­
ized in December, 1925. 

The latter corporation owns all the 
capital stock of the Hall-Scott Motor 
Car Company, California, and more 
than 90 per cent of the capital stock 
of the Fageol Motors Company, Ohio. 
The American Car & Foundry Com­
pany of New Jersey will own a ma­
jority of the voting stock of the new 
corporation. 

More than 60 per cent of the common 
and preferred stocks of the Brill com­
pany have already been deposited under 
the plan. The plan provides that the 
new organization shall have 7 per cent 
cumulative preferred stock of about 
$4,000,000, par $100; 225,000 shares of 
no par Class A stock and 400,000 
shares of Class B stock. 

There are outstanding 48,102 shares 
of Brill common stock, a majority of 
which is held by Brill estates, and 45,-
800 shares of preferred stock. Holders 
of these shares can exchange them on 
the following basis: 

Preferred stock: One and one-tenth 
shares of 7 per cent cumulative pre­
ferred stock of the new corporation, or 
$110 in cash, for each share held. . 

Common stock: One share of the 7 
per cent cumulative preferred stock and 
one share of the C!ass B stock of the 
new corporation, or two shares of the 
Class A and one share of the Class B 
stock of the new corporation, or $125 in 
cash for each share held. 

Last recorded sales of Brill common 
were at $136 a share and the preferred 
at $105.50. 

Under the plan, the new company 
will acquire more than 50 per cent of 
the preferred and approximately 67 per 
cent of the common stock outstanding 
of the American Car & Foundry 
Motors Company, including all the 
stock owned or controlled by the Amer­
ican Car & Foundry Company of New 
Jersey. The latter concern, by the pur­
chase or underwriting of such amount 

of the Class A shares of the new cc 
poration as may be necessary, will p 
vide the funds required for the p 
poses of the merger plan and additio 
working capital. 

The American Car & Foundry Co 
pany will receive $1,500,000 in ca 
and all of the Class B shares of 
new corporation not required for 
purposes of exchange for stock of 
Brill company. Class B shares al 
have voting rights. 

New Foreign Representative t 
American Foreign Sales 

Corporation 
Charles R. Cullen, formerly mana 

for the west coast of South Ameri 
for the Baldwin Locomotive Works, 
joined the American Foreign Sales C 
poration, 150 Broadway, New Y 
City. Announcement of the formati 
of this organization appeared in 
ELECTRIC RAILWAY JOURNAL for 0 
24. Mr. Cullen will represent the co 
pany's interests in Peru, Bolivia, Ch' 
and the Argentine, with offices in Li 
La Paz, Santiago and Buenos Aires. 

In 1917 Mr. Cullen had charge 
construction work in Brazil for E. 
Lavino Company, manganese shippe 
later returning to this company a 
accepting a position with the Bald 
Locomotive Works. This resulted 
his returning to South America in t 
latter part of 1919 to open offices f 
the Baldwin company in Peru and Chil 

Mr. Cullen was graduated from Co 
nell University, class of 1908, with t 
degree of mechanical engineer. Aft 
graduation, he joined the Americ 
Locomotive Company as a special a 
prentice, employed at both the Schen 
tady and Dunkirk plants until 191 
when he went with R. W. Hunt 
Company, inspecting engineers, for 
year. He then returned to the Ameri 
can Locomotive Company as a travelin 
engineer and commercial representativ 
for the foreign sales department. Whil 
employed in this capacity, Mr. Cullen 
field was very widespread, in Brazl 
Colombia, Central America, Serbia, Bui 
garia and Greece. He is a member o 
the American Society of Mechanic 
Engineers and is highly regarded i 
both foreign and domestic engineerin 
circles. 

Legislative Safeguards for 
StabiJity of Metal Prices Sought 

Legislation will be sought during th 
present session of Congress to make i 
possible for American consumers o 
tin and other mineral commodities t 
pool their buying. It seems certai 
that the sub-committee of the intersta 
and foreign committee of the House o 
Representatives that will have charg 
of an investigation in this field will be 
urged to recommend such action on the 
part of the government. 

In the case of tin, it is believed by 
some of the non-ferrous specialists in 
the government service, who expect to 
be called before the committee, that 
this step would constitute an important 
safeguard for the industry. Should the 
largest two American consumers-the 
United States Steel Corporation and 
the National Lead Company-have 
legal authority to join in their pur­
chases of tin, they alone could do much 
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insure against price inflation, it is 
id. 
While the production of Brazilian tin 
under American control, Nigerian 
, under British control, is necessary 
its efficaceous smelting. It will not 
contended that there has been any 

grant manip11lation of tin by the 
ritish, but it will doubtless be pointed 
t that they :ue in a position to bring 
out price advances if they should de­

de to do so. This is an ever-present 
ssibility, with the success of rubber 
ntrol dangling before British eyes. 

$6,000,000 Proposed for 
Extensions in San Francisco 

l\layor James Rolph of San Francisco, 
al., recommended to the new Board 

Supervisors the expenditure of $6,-
0,000 for 25 miles of new street car 

nes and 8 miles of bus lines during 
e year. If this work is carried for­
rd it will mean a considerable exten­

·on of present operations, for the 
unicipal railway system as now con­
ituted comprises 69 miles of track and 
4 miles of bus routes. 

More Business Booked by 
General Electric 

Orders received by the General Elec­
. c Company for the year ended Dec. 

1, 1925, amounted to $302,513,380. 
'"' mpared with $282,107,697 for the 
ear 1924, this was an increase of 7 per 

'!ent. For the three months ended Dec. 
1, 1925, orders totaled $78,636,669, 
ompared with $80,009,978 for the same 

Guarter of 1924, a decrease of 2 per cent. 

Tool Steel Company 
Is Optimistic 

From the standpoint of orders re­
!:eived, 1925 was a record breaker for 
the Tool Steel Gear & Pinion Com­
pany, Cincinnati, Ohio. A considerable 
amount of heavy traction electrification 
business came to the company from 
•broad, practically all of these orders 
bailing from electrifications where the 
,manufacturer supplied the gears in 
~914-1916. Incidentally, the foreign 
Jhipments are pretty well spread about 
the face of the globe, as shown -by the 
ollowing orders: 

Equipments 
New South. Wales Government 

1 Railway • • • . • • • • • • • • • • • • • 150 
Netherlands State Railway, 

Utrecht, Holland.......... 100 

ILont~itw!~dl~~-~. -~ •• ~<:<'.~t'.~~ 96 
Havana Central Railroad Com-

pany, Havana, Cuba • . . • . . 32 
Silo Paulo Tramway, Light & 

Power Company, Sito Paulo 
Brazil . . . • • • • . . • • • • • . • • • • 80 

In the first three cases the gears 
weighed from 500 to 700 lb. each. 

During the year two steel gears were 
specified on a total of 588 new motors 
which were bought for the street rail­
way lines at Altoona, Atlanta, Scran­
ton, Gary, Denver, Rochester, and 
Toledo. Basing their predictions on the 

• trend of conditions. during the past few 
months, the Tool Steel officials are con­
vinced that the current year holds ex­
cellent prospects for the industry. 

Many Reports of Impending 
Car Purchases 

Reports that persist in trade circles 
indicate that many important car pur­
chases impend. The JOURNAL has not 
heard all of the reports by any means, 
but when in a single week rumors are 
on tap of the probable purchase of 
about 400 cars the matter deserves 
more attention than would be accorded 
io it if the purchases that are said to 
be impending were listed as separate 
items of news. Here are some of the 
rumors arranged on an ascending scale: 
Five cars for Chattanooga, ten for 
Nashville, ten for Evansville, 30 for 
Little Rock, 30 for Memphis, 76 for 
New Orleans, 100 for ·Philadelphia and 
100 for Detroit. This is an imposing. 
total, both in number of cars and in the 
amount of $3,600,000 estimated to be 
involved in their purchase. 

The Chattanooga, Nashville and 
Evansville properties are controlled by 
the Hodenpyl-Hardy interests. So far 
as it was possible to learn, no direct ap­
propriation has been authorized cover­
ing these expenditures. The other 
Southern properties reported about 
ready to consider the purchase of cars 
are all under Electric Bond & Share su­
pervision. Confirmation of this report 
could not be obtained, but judging from 
the progress that is being made indus­
trially and in a civic way in each of 
these places it would appear likely that 
additions to equipment would follow. 
A somewhat similar situation appears 
to exist with respect to Detroit. No 
cars to the extent of the impending 
indicated order have been purchased 
and no bids have been asked recently. 
There is an equipment purchase pro­
gram under way, but H. U. Wallace, 
general manager of the Department of 

Street Railways, says the program has 
not been definitely decided. No order 
has been placed by the Philadelphia 
Rapid Transit Company for 100 new 
cars. That is definite. However, the 
company has before it the problem of 
caring for the crowds expected to at­
tend the Sesqui-Centennial and it has 
&)ready worked out its plans for track 
extensions into the grounds and details 
of similar traffic arrangements. It may 
be that these plans as finally concluded 
will embrace a program that will in­
clude among its items a provision for 
the addition of new rolling stock to the 
extent of the requirement previously 
indicated. 

Prospects ahead in electric locomo­
tive construction appear to be particu­
larly good. Not only do inquiries for 
equipment indicate this, but it is con­
firmed · by the electrification projects 
for 1926 actually outlined. One 'of the 
large manufacturing companies han­
dling this type of equipment now has 
inquiries for 75 or 80 electric locomo­
tives. This may or may not represent 
the total of such inquiries from all 
sources, but it does represent a probable 
expenditure of $50,000,000. If all this 
work materializes the total will be in 
striking contrast with 1925, when 47 
locomotives were 1·eported to have been 
ordered at a cost of about $20,000,000. 

$900,000 to Be Spent in Akron 
Nearly $2,600,000 will be spent dur­

ing 1926 for improvements in territory 
served by the Northern Ohio Traction 
& Light Company, Akron, Ohio. The 
tentative 1926 budget provides for the 
expenditure of approximately $900,000 
in the street railway and interurban 
department, including the purchase of 
twenty new buses, ten of which will be 

ELECTRIC RAILWAY l\IATERIAL PRICES-Jan. 12, 1926 
l\letals-N ew York 

Copper, electrolytic, cenla per lb .......... . 
Lead, cenu per lb ...................... . 
Nickel, centa per lb ..................... . 
Zinc, centa per lb ....................... . 
Tin, Strait•, cent• per lb ................. . 
Aluminum, 98 to 99 per cent, cent• per lb .. . 
Babbitt metal, warehouse, centa per lb.: 

Commercial grade ................... . 
General eervice ...................... . 

Bituminous Coal 
Smokeleaa mine run, f.o.b. veaoel, Hampton 

Roada .••.•.••••.......•....•.•.•.•• 
Som•rset mine run, Bo•lon .............. . 
Pittaburgb mine run, Pit uiburcb ......... . 
Franklin, lll., ocreening•, Chicaco ........ . 
Central, Ill., ocreeninp, Cbicaco ......... . 
Kansa. .. creeninge, Kanoa• City .......... . 

14. 15 
9.25 

35.00 
8. 85 

63,00 
27.00 

56 00 
31.SO 

$4. 875 
2.075 
2.05 
I. 875 
1.425 
2.375 

Track Materials-Pittsburgh 
Stand,ud at eel rail•1 grou ton.. . . . . . • . . .. . $43. 00 
Railroad epikes, arive, Pittsburch baae, 

o6Dl.8p~lb...... • • ... ... ... .. .. .. .. • 2. 95 
Tie plate• {flat typ~,centa per lb.......... 2. 425 
An,:tebars.aent,ipcrlb.. .... . ... .... . ... 2 . 75 
Rail bolta and nuta, Pittaburch baae, cents, lb. 4.075 
Steel bars, centa perlb ......... , . . . . . . . . • 2 . 00 
Tlee, white oa.k, Chicago, 6 ln.x8 in.x8 ft..... $I. 35 

Hard ware-Pittsburgh 
Wire nai13, baBe per keg ................. . 
Sheet iron (28 gage), cente per lb .......... . 
Sheet ir!'n,galvanize~ (28gage),sentoper lb. 
GalYantzed barbed""""• cenu per lb ...... . 
Galvanized wire, ordinary, cenu perlb .... . 

Waste-New York. 

2.65 
3.35 
4.60 
3. 35 
2.50 

WaBte, wool, cenu per lb................. 12-18 
WaBte, ootton ( 100 lb. bale), cents per lb.: 

White ........ ............ .......... 13-17.50 
Colored. .. .. .. .. . .. . . . .. . . .. . . . . . . . . I 0-14 

Paints, Putty and Glass-New York 
Linaeed oil (S bbl. lot.), cents per lb.•..... 11. 9 
Wbiteleadm oil (IOOlb.keg),centaperlb .. 15.5 
Turpentine (bbl. Lota), per gal..... . . . . • . . . $ I. 11 S 
Car "indow glaaa, (•ingle 1trengthl, 6rst 

three bracket■, A quality, di8count•. ... . 84. 0% 
Car window claao, (•Ingle •trengtb), 6rot 86 . 0% 

three brackeu, B quality! diaoount• ..... 
Car window glaaa (doub e 1trencth) all 

•izes, A quality, di•count•. .... . . . . . . . . . 85. 0% 
Putty, 1001b. tin•,centaperlb ....... , . . . . 4-6 

• Prices (.o.b. worka, boxing charges extra. 

Wire-New York 
Copper wire baae, cents per lb ............ . 
Rubber-eovered win,, No. 14, per 1,000 ft... 
Weatherproof wire baae, cents perlb ...... . 

16.00 
$7.00 
18.25 

Paving Materials 
Paving atone, granite, S In. 

New York-Grade 1, per thou•nnd,.... $147 
Wood block pavinc 3t, 16 lb. treatment, 

N. Y .. peroq.yd... .•. . . . ..... . . .. . . . . $2.70 
Paving brick 3J%8Jx4, N. Y., per 1,000 In 

carload Iota ... ,.. .......... ...... .... 51.00 
Paving brick 3x8Jx4 N.Y., per 1,000 in 

carload lote . . . . . . . . . . . . . . . . . . . . . . . . . 4 S. 00 
Crushed etone, f-in .• earload Iota, -N. Y., 

per cu.yd ... .. ................. . , . . . . I. 85 
Cement, Chicago consumers' net pricea, 

without baga .. ,. ..................... 2. 10 
Gravel,Hn.,cu.yd., f.o.b. N. Y.. .... • . • . • 1.75 
Sand, cu.yd., f.o.b. N. Y ............ ; • . • 1. 00 

Old Metals-New York and Chicago 
Heavy copper, cent. perlb... .•. . . . . . • . . . . 11. 75 
Light copper, cento per lb.......... . . • . . . • 9. 75 
Heavybra••.centoperlb................. 7.25 
Zinc. old scrap, cenu per lb........ . • . . • . . S 125 
Lead, cenu per lb. (heavy)............... 8 00 
Steel car arlee, Chicago, net ton ..•. .,.... . $17 75 
Cast iron car wheels, Chicago, grosa ton.... 18. 25 
Rails(sbort),Cbicago,grosaoon . ......... 18 75 
Rails. (relayinc), Chica.go, grosuon. . .. • . . • 25. SO 
Machine turnin.11a. Chica.go, ,:rosa ton. . . . • • • 9. 50 

•The method of selling linseed oil on a gallon basis has been changed and all sellers 
now quote on a pound ba.s!s. 
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double-deck carriers. A new freight 
depot will be built in North Howard 
Street and car s purchased for the 
freight traffic. An addition will be 
built to the South Akron substation at 
a cost of $350,000. 

What Is the Life of a 
Paving Brick? 

An important investigation is being 
conducted by the United States Bureau 
of Public Roads t o ascertain the dura­
bility of a vitrified paving brick wear­
ing surface. On a circular track located 
at the bureau's experimental farm a t 
Arlington, Va-., ten sections of vitrified 
h rick paving have been laid out, the 
only variable being found in the depth 
(or thickness) of the brick. This ranges 
from 2 in. to .4 in., being graded in 
increases of ~ in. 

The object is to determine the in­
tensity and weight of traffic that can be 
withstood by the various depths of the 
vitrified bric!< wearing surface. To this 
end artificial impact is being introduced 
and every attention given to subjecting 
the brick wearing surface by means of 
intensified traffic to the same sort of 
punishment and in the same or greater 
degree that it would get under normal 
use in a public street or highway. The 
need for this test became apparent 
through the increasingly greater use of 
thinner brick by highway engineers 
throughout the country. It was con­
sidered advisable to ascertain as def­
initely as possible through such a test 
just what traffic the various thicknesses 
of brick can be expected to withstand. 

Electric Train for the Erie 
A gasoline-electric train intended for 

the Erie Railroad is now under con­
struction by the J. G. Brill Company, 
Philadelphia. It consists of a combina­
tion motor and baggage car and three 
day coaches. The new equipment will 
be placed in service around the middle 
of January on the Jefferson branch, 
near Carbondale, Pa. This will be the 
first gas-electric train to be commer­
cialized in that section. 

Rolling Stock 

Montreal Tramways, Montreal, (Que.) 
Canada, has awarded a contract to the 
Canadian Car & Foundry Company, 
Ltd., for the construction of 50 new 
cars. The value of the contract is ap­
proximately $900,000. It is said that 
delivery will commence in the spring. 

Tampa Electric Company, Tampa, 
Fla., received on Dec. 28, 1925, seven 
new cars which were referred to in the 
ELECTRIC RAILWAY JOURNAL, issue of 
Dec. 12, 1925, page 1060. The details 
follow: 
Builder of car body ••.• •.• • America n Ca r 

· Company 
Type ot car . . ... •.•. Semi-convertible motor 

passenge r 
S eating capacity • • •.••. • . .. . , ..••. •.• 62 
Total weight ... . .. ..... . ••• .... . • • 32. 500 
Bolster centers, length , • •• .••. 23 ft, 9 In. 
L ength over all .... ........ ... 45 fl. 4 ln. 
Truck wheelbase • . . . . • . • • . . . • 5 fl, 4 In. 
\Vldth over all ...... ........ . 8 ft. 3 ln. 
Tiody . • . . . . • . • . . . . • . • • . . • . • . . • . . • • Steel 
Interior trim •.•.••.•.•• • Light m a hoga ny 
Root ...••....•.•..... ... . ..•.• . .. • Arch 
Air brakes ..••. \Vestlnghouse varia ble load 
Armature bearings ••. • •••• . . .• •. .. . Plain 

Axles .. .. . ...... . A. E. R. E . A . s t a nda rd 
B u mpers . • .......... . ... .. 3- in. ch a nnel 
Car signal system ... Faraday h 'gh voltage 
Car trimmings ............•.. . .. . . Bron !"e 
Center and side bearings ......... . . . B rill 
Compressors ....•.... \ Yestlnghous·e D l -l-1 6 
Control ..• , ................. . .. K-35:KK 
Cou plers ... , . . . . . . . . . . . . . . . . . . . . . . None 
C u r t a in fix t ures . . Curtain Su pply Com pa n y 
Curta in material ............. . . Pantasote 
Destination signs ............. . •. H u nter 
Door-operating mechanism ... \\'esllngho use 
Exterior finish .................. . E nam<'i 
Pare boxes ...................... Johnson 
Fenders or wheelguards ............. . H-B 
Gears and pinions ................ N utta ll 
Hand brakes .•.... American Car Com pany 
Headl ights ........... Golden Glow S ~! -9'i 
Journal bearings ................... P lain 
J ou r na l boxes .......... , ..... · ... . •.. Brlll 
Ligh t n ing arresters .... \Vesli ngh ou se K -3 
1\Iotors ............. \Vestinghouse No. 510. 

inside- hum~ 
Registers .••.......... International R-10 
Sanders ..•••..... American Car Compa n y 
Sash fixtures ... , ......... 0 . M. E dwards 
Seats . .. , ............. , ...... .. .. \ Vnylo 
Seatin g materia l •.. . ..•....... . Pantasot e 
Slack a djuster •••. .. •.... .. .. .. American 
Springs ... , .•...•••... , .. , .... , , . . B rill 
Step t reads ..... . ....... . ... ..... Fern lun 
Trolle v catch ers .......... . .. ..... .. Ideal 
T rolley base .•.............•.. Ohio B ras~ 
Truc ks ..•......•...•.. , ..•.•. B rill 7 7-E 
Ventilators • . . . . . . . . . . . . . . . . • . . . • U tility 
\ Vheels ...•........•..•• . 2 6-in. cast iron 
Special devices, etc ..•. • ... N ichols-Llntern 

t raffi c lig ht 

Indianapolis Street Railway, Indiana­
polis, Ind., overhauled and remodeled 75 
cars in the company's shops during 
1925. The program for the new year 
calls for remodeling 100 street cars so 
that they can be operated by one man 
when desired. 

Track mul Lille 

Sioux City Service Company, Sioux, 
City, Ia., will spend about $150,000 on 
the construction of four major improve­
ments during 1926. Financing for this 
work was made possible by the recent 
granting of a 25-year franchise to the 
company. The work planned is: A 
turnout will be constructed on upper 
Jackson Street between Thirty-fourth 
Street and Thirty-fifth Street. Elimina­
tion of the traffic menace at the Peters 
Park intersection will ·be accomplished 
by a curve and cross-over which will 
be constructed near the intersection of 
Transit Avenue and Mornings ide Ave­
nue. The waiting room at thi s inter­
section will be abandoned, which will 
open Transit Avenue to vehicular traffic. 
A new line, probably double track, will 
be constructed on Sixth Street from 
Pierce Street to Jones Street, thus form­
ing a new loop for the downtown dis­
trict. New track will be laid on 
Eleventh Street from Court Street to 
Wall Street. 

British Columbia Electric Railway, 
Vancouver, B. C., it is reported will 
spend $200,000 in double-tracking in 
1926. Most of the money will be ex­
pended in Point Grey. 

Portland Electric Power Company, 
Portland, Ore., in its budget for 1926 
calls for an expenditure of approxi­
mately $3,200,070. In the railway de­
partment the ci ty lines' estimate is 
$550,000 and the interurban lines' esti­
mate $320,000. 

Indianapolis Street. Railway, Indian­
apolis, Ind., included in its track proj­
ects of 1925 an additional track of ap­
proximately 3,700 ft. and 4,500 ft. of 
track in East Tenth Street. In Central 
Avenue 4,030 ft. of single track was re­
placed and in Pennsylvania Street, 

4,000 ft. of single track was repla 
and an additional 1,000 ft. laid to 
\;de double-track facilities. Rene 
were made at practically every one 
the downtown intersections. The c 
pany used 1,500 tons of steel, 38 
ties, 670,000 paving bricks and 60

1 

paving stones. In connect.ion with ' 
work, 5,600 rail joints were welded 
the thermit process. 

_Tratle Notes 

:8· C. Folsom h~s been appointed 
ce1ver for the Railway Materials C 
pany, Toledo, Ohio, by an order of 
United States District Court at Toi 
Notice has been mailed to creditors 
the company requesting them to 
claims promptly in order that the 
sets may he quickly and economic 
liquidated. 

J. G. Drill Company, Philadelp 
Pa., announc~s the appointment of F. 
Paul as service manager of its auto 
tive car division. For several ye 
Mr. Paul was connected with the sal 
and service departments of the Timk 
Roller Bearing Company Canton Oh 
He was previously affillated with 
!nternational. Motor Company as chi 
mspector at its New Brunswick N. 
plant. His experience in aut~moti 
affairs covers a period of more th 
fifteen years. 

Morton Manufacturing Company, C 
~ago, Ill., ~as purchased property a 
Jacent to its present Chicago pla 
on which it is planning the constructi 
of an addition which will provide 50 O 
sq.ft. of extra shop space. ' 

L. S. Belding has joined the Elect 
Ser':'ice Supplies Company, Philadelph' 
He 1s a graduate of Pratt Institute D 
partment of Science and Technoiog 
later attending the H. L. Doherty Scho 
at Toledo. After leaving the army 1\1 
Belding was connected with the Alba 
Felt Company as factory engineer a 
as factory and service engineer fo~ t 
Consolidated Car Heating Compan 
Later he acted as sales engineer f 
the latter company. Mr. Belding wi 
cover Ohio and part of Michigan f 
Electric Service Supplies Company. 

New Atlvertising Literal11re 

General Electric Company, Schen 
tady, N. Y., has issued Bulletin GE 
295, entitled "Automatic Switchi 
Equipment." It is well illustrated a 
describes the application of this equi 
ment to railway service, hydro-elect 
generators, mining and industrial ser 
ice, central station service, etc. 

Topping Brothers, New York di 
tributors for Bearium Bearings,' In 
Buffalo, N. Y., have issued a leaf! 
setting forth the outstanding advanta 
of these bearing metals for all - typ 
of industrial requirements. Five grad 
of metal are specified, each adapt 
for certain types of work. Among th 
merits claimed for Bearium produc 
are the overcoming of porosity, ease 
machining, non-scoring of shafts 
journals under faulty lubrication con 
ditions, longer service and greate 
strength. 



January 16, 1926 ELECTRIC RAILWAY JOURNAL 23 

Power Speed 

Simplicity Capacity 

Peacock 
Staffless Brakes 

When securing ne\v safety cars, consider the hand brake 
question carefully. Take the various brakes which may 
be offered and com pare them in detail with Peacock 
Staffless Brakes. Note their qualifications as regards 
power, speed, simplicity and capacity, especially the 
latter. The ability of any hand brake to insure unfail­
ing action all the time, 1s limited by its capacity for 
wind~ng up any quantity of slack chain that may come' 
in. It's the unusual condition, the aqnormal occurrence, 
that tests the real reliability of any equipment. 

Chain Winding Capacity 
In the ample space below the drum of the Peacock 
Staffiess Brake, there is room to store up all the 
chain that can possibly come in over the drum. 
It cannot jam or bind- you can be sure that full 
braking power will be applied. 

National Brake Co., Inc. 
890 Ellicott Sq., Buffalo, N. Y. 

Canadian Repre&entative: 
Lyman Tube & Supply Company, Limited, Montreal, Canada 
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for~. jJJacon ~ 1!'avi& 
;3ncor.poratc~ 

Jengin¢¢rs 
llli Broadway, New York 

PHILADELPDIA CHICAGO SAN FRANCISCO 

STONE & WEBSTER 

EXAMINATIONS 

INDUSTRIAL AND 

New York 

Incorporated 

REPORTS 
ON 

PUBLIC SERVICE 

Boston 

APPRAISALS 

PROPERTIES 

Chicago 

SANDERSON & PORTER 
ENGINEERS 

PUBLIC UTILITIES & INDUSTRIALS 
Desl&"D Construction 

Examinations Reports 

CHIC\GO NEW YORK 

Management 
Valuations 

SAN PRANCISm 

ALBERT S. RICHEY 
ELECTRIC RAILWAY ENGINEER 

WORCESTER, MASSACHUSETTS 

R~PORTS•APPRAISALS • RATKS•OPERATION •SKRVIClt 

A. L. DRUM & COMPANY 
Con•ulting and Constructing Engin,eer• 

VALUATION AND FINANCIAL REPORTS 
RATE STUDIES t'OR PRESENTATION TO PUBLIC SERVICE 

COMMISSIONS 
CONSTRUCTION ANO MANAGEMENT OF 

ELECTRIC RAILWAYS 
230 South Clark Street 215 South Broad Street 

Chicago, Ill. Philadelphia, Pa. 

STEVENS &. WOOD 
INCORPORATED 

ENGINEERS AND CONSTRUCTORS 
120 BROADWAY, NEW YORK 

BNGINBERING 
alN!lTRUcrION 

YOUNGSTOWN, ?. 
PINANCNG 

MANAGBMl!NT 

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 & .1 UNJ{ERSFELD 
Incorporated 

ENGINEERING AND CONSTRUCTION 
Examinations-Reports- Valuations 

Transportation Problems- Power Developments 
68 Trinity Place, New York 

CHICAGO ST .LOUIS WASHI NGTON 

The J. G. White 
Engineering Corporation 

Engineers-Constructors 
OU Reftnerlea and Pipe Linea, Steam and Water Power Plants, Transmlaalon 

s y,tems, Hotela, Apartments, Office and Iod111trlal Buildings, Railroads. 

43 Exchange Place New York 

THE BEELER ORGANIZATION 
ENGINEERS AND CONSULTANTS 

Traction -Traffic - Equipment - Power Investigations 
TRANSPORTATION, TRAFFIC, AND OPERATING SURVEYS 

COORDINATING SERVICE-FINANCIAL REPORTS 

APPRAISALS-MANAGEMENT 

52 Vanderbilt Ave. New York 

ENGELHARDT W. HOLST 
Consulting Engineer 

Appraisals, Reports, Rates, Service Investigation, 
Studies on Financial and Physical Rehabilitation 

Reorganization, Operation, Management 

683 Atlantic Ave., Boston, Mass. 

WALTER JACKSON 
Consultant on Fares and Motor Buses , 

The Weekly Pan-Differential Fares 
Ride Selling 

143 Crary Ave., Mt. Vernon, N. Y. 

DAY & ZIMMERMANN, INc. 
ENGINEERS 

OESION - CONSTRUCTION - REPORTS 

VALUATIONS - MANAGEMENT 

NEW YORK PHILADELPHIA CHICAGO 

JAMES E. ALLISON & CO. 
Consulting Engineers 

Specializing in Utility Rate Cases and 
Reports to Bankers and Investors 

1017 Olive St., St. Louis, Mo. 

HUMAN ENGINEERING 
Railway Audit and Inspection Company, Inc. 

Franklin Trust Building, Philadelphia 
Boston New York } DRANCDES l Bslllmore 
New Orleans P!Usburirh Ch!cago 

Atlanta 
St.Louie 

KELLY, COOKE & COMPANY 
ENGINEERS 

Operation and Management 
Traffic and Transportation Surveys 

424 CHESTNUT STREET PHILADELPHIA 
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HASKELITE and PLYMETL 
have produced a new type 

of car construction 
The better type of car, lighter, faster, more attractive, cheaper to build 
and operate, is largely the result of availab;lity of suitable materials. 
Haskelite and Plymetl possess unique advantages which make them the 
outstanding construction materials today. They supplant heavier materials 
for roofs, headlinings, interior and exterior panels, linings, trim and sub­
floors. Joints are minimized. A stiffer, lighter, quieter and more comfortable 
car results from using these materials. Haskelite and Plymetl are the 
logical materials for building the modern car, and are standard with promi­
nent builders and operators today. 

Our engineers welcome inquiries in regard to applications and advantages 
of Haskelite and Plymetl. Write today for full engineering information. 

HASKELITE MANUFACTURING CORPORATION 
133 W. WASHINGTON ST., CHICAGO, ILL. 

25 

J. ROWLAND BIBBINS 
Erzgineer-2301 Connecticut Ave., N. \V. \Vashington, D. C. 

TRANSPORTATION SURVEYS 

Transmission Line and Special Crossing 
Structures, Catenary Bridges 

Organized Traffic Relief and Transit Development 
Co-ordinat"ing Motor Transport, Railroad and City 
Plans, Service, Routing, Valuation, Economic Studies 

EXPERIENCE IN 20 CITIES 

''Opportunity'' 

Advertising: 
Think "Searchlight" First! 

009(5 

JOE R. ONG 
Consulting Transportation Engineer 

Specializing in Traffic Problem• and in Merhoda to 
lmproue Seruice and /ncreaae 

Efficiency al Operation 
PIQUA, OHIO 

C. B. BUCHANAN W. lI. PRICE, 111. JOHN F. LAYNG 
Prcaldent Sec'y-Treas. Vlce-Presldwit 

BUCHANAN & LAYNG CORPORATION 
Engineerill,,: and llfanageme11t, Construction, 

Financial Reports, Traffic Surveys 
and Equipment Maintenance 

BALTDIORE 
82o Equitable Bl~i;. 

Phone.; 
Hanover 2142 

NEW YORK 
49 Wall Street 

WRITE FOR OUR NEW DESCRIPTIVE CATALOG 

ARCHBOLD-BRADY CO .. 
Engineers and Contractors SYRACUSE, N. Y. 

KE½KER, DELEUW & CO. 
CONSUL TING ENGINEERS 

REPORTS ON 
Public Relations Rates Operating Problems 

111 W. Washington Street, Chicago, Ill. 

Big Results from Little Ads 
The advertleements In the Searchllrht Section are constant17 

brinpnr torether thoae who buY, sell, rent or exchanre. 
They convert Idle commodities Into useful cash, Idle cash Into 

useful commodities. and that which you have but don't want 
Into that which 7ou want but don't haYe. 

The coot I• a trifle. the reault1 considerable. 0059 

Get Your Wants into the Searchlight 

THE P. EDWARD WISH SERVICE 
so Church St. 
NEW YORK 

Street Railway Inspection 
DETECTIVES 

l 31 State St. 

When wrlllng the ad,·erlleer for lnformalloo or 
prlcee, o mention of the Electric Railway 

.Journal would be appreciated. 

BOSTON 
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Asbestos Ebony Panels 

..... -- --___---::- ~ 
.>-- ' .-.::--<:: >< -

-~ 

ln1lalla1ion hythe 
Bureau of Power 
and Light, Lor 
,dng,ln, Calif. 

T HE greatest possible electrical 
and mechanical safety gqes with 

the attractive appearance of the 
Asbestos Ebony panels of this com­
bined switch and bench board of 
the Bureau of Power and Light, Los 
Angeles, Cal. 

Asbestos Ebony surpasses all other 
switchboard materials in dielectric 
strength, physical resistance, and 
workability. 

JOHNS-MANVILLE Inc. 
292 Madison Avenue, at 4ht Street, New York City 

Branchu in 64 IArge Citin 

For CANADA I CANADIAN JOHNS- MANVILLE Co., Ltd., Toronto 

JOHNS- LLE 
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The Canadian Pacific Railway_ 
Chooses the F ageol Safety Coach 

After a minute and careful engineering 
investigation of the en tire motor bus 
field, the Canadian Pacific Railway Com­
pany chose Fageol Safety Coaches td 
equip its new.bus operating subsidiary, 
the Canadian Pacific Transport Com­
pany, Ltd. 
They bought on the basis of established 
and demonstrated facts-superior earn­
ing power, through greater passenger 
appeal, and lower "last costs." 

tAGEOC SAFETY COACH 

Territory West of the RockY Mountain:s :seroed by 

Fageol Motors Company 
Hollywood° Blvd. at 107th Ave., 

Oakland, California 

Territory Ea:st of the Rock_y Mountaim 8eroed by 

The Fageol Company 
(In the Akron Diatrict) 

Kent, Ohio 
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.I 
In the service of- the Middlesex & Boston 

St. Ry., White Buses 

LEECE-NEVILLE . EQUIPPED 
Passengers riding home from work appreciate a good 
steady reading light in the buses. Operation on a 
regular schedule, with cost per bus-mile shaved down 
to a profitable minimum, demands the use of thoroughly 
reliable electrical equipment. 

These two basic requirements of an electrical system for 
bus service are fully met by LEECE-NEVILLE 
Voltage Regu.lation,-standard on the White Buses 
operated by the Middlesex and Boston Street Railway. 

Other advantages of this up-to-date system are listed 
to the right. If you are interested we will gladly send 
you an interesting booklet discussing the question in full 
detail. Ir' rite us . 

Note these 
demonstrated advantages 

The battery cannot be over-charged. 
The battery Is charged only at the correct rate 
for its condition. 
The battery will go longer without reft1llng 
with water. 

The life of the battery Is greatly prolonged. 

The lights can be operated direct from the 
generator when tho engine is running-. 

Loose or corroded battery connections will not 
cause the lamp bulbs to burn out due to a rise 
In voltage. 

It is the most economically operated generating 
system for motor bus use. 

• Write for descriptive booklets 

THE LEECE-NEVILLE COMPANY 
CLEVELAND, OHIO 
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~.he GAR F ORD 

H 
A Fleet, Light Weight 

Revenue Building Machine 
. 

Advanced ideas in bus design and bus transportation practice are 
exp ressed by the Garford Greyhound Motor Buses. 

L ight in weight, well balanced with low center of gravity, grace­
fully sturdy lines, a quick get-away in traffic and high average speed 
on inter-city runs, low gasoline consumption, and very reasonable 
cost of upkeep-all these contribute to the high net earning ability 
and good-will value of the Greyhound. 

In them is the same sound engineering that has made the Garford 
favorably known, wherever used, for its ability to stay out of the 
shop and on the road-where it could earn. 

We will gladly furnish you with full specifications on the 
Garford G reyhound. See the nearest Garford Dealer or write to 
Head qua rte rs. 

D 

Garlord Pioneered 
4-Wheel Brake• 
on Motor Buse• 

The Garford . Motor Truck Company 
619 Wapak Road, Lima, Ohio 

MOTOR BUSES- 17 to 30 PASSENGERS 
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MODERN CARS fa 
H . . G. Taylor said-

"The rider who in the old days enjoyed his trip on the street car 
because he knew no better method of transportation has become 
independent and critical. . . . . . Old methods, therefore, wjll 
necessarily have to be discarded with old conditions ... : . . A 
time-tried and valuable commodity must be put up in a new and 
attractive package." 

Extracts from addreu of H. G. Taylor, .llemher 
Nebraska State Railway Commission, presented 
al tlte llmerican Electric Railway II uociation 
Con'l!ention, II tlantic City, Oct. 8, 1925. 

. T lzis is the second of a series 
of adi•ertiseme11ts dei•oted to 

llfodem Cars. 

• 
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Vlodern Conditions-
Johnstown Traction Co., Johnstown, Penna. 

started the New Year by placing in service 10 attractive 
looking city cars built at the QUALITY SHOP of the 
St. Louis Car Company. The officials of the traction 
company justify their belief in a "new and attractive 
package" by having the exter:ior of these cars painted 
blue and white with red upper sash frame; the interior 
is finished in bright mahogany and the cars are bril­
liantly lighted, resulting in increased patronage on the 
part of the traveling public. The St. Louis trucks under 
the car illustrated are equipped with SKF roller 
bearings. ' 

Ten New Cars Recently Delivered 
TO JOHNSTOWN TRACTION CO. 

JOHNSTOWN, PENNA. 

by 

St~ Lo\JiS Car Company 
. St. l..4'1is, Mo. 

·riv! llirtApl.ac~ df -tAe Sale-!, C.a.r· 

til 

f rrt rr I II I 
I II I I I 
I II I I I 
I I 'I I I 
I Ill II 

I II I 11 
I 'II I 
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T EXACO URSA OIL 
being applied to the worms 

and pinions of the Escalator 

at the Whitehall Street 
Station of the Brooklyn­

Manhattan Transit System, 
New York City 

TEXA CO 
~ ~The Chosen Lubrican~ @ 
~ of ELECTRIC RAILWAYS 

' 
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Transportation-The Whole World Around 
THIRD SERIES 

' -~ ""'~•mm\\'\\\)\------- - - ,r., 
tr ~-=~ ""-- , _ ~"- . ~ 

-~ -

It took Six Million Years, they say, to develop the horse from the tiny Eohippus, only eleven inches high, to the 
horse that we know today. But tires improve more rapidly. New manufacturing m ethods have put India "miles 
ahead of competition" in a few short years. 

The Clovelly Fast Freight 
-in Cornwall, England, 
proves that goods may be 
hauled by any sort of make­
shift-even a donkey with a 
couple of crates on its back. 
But why not seek the best in 
transportation? Why not be 
India-Wise? It costs no more. 

J 30 7 

The Rickshaws - familiar 
sights in the Orient-depend 
for their mileage records on 
Coolies' non-skid toes. It is 
hard to improve on Nature for 
length of service. India Tires 
won't last a lifetime-but 
they're mighty callous at t hat. 

The Light Traveling Coach of 1804-
with no tires at all- when every pebble 
registered its own particular jolt. Think 
of harnessing air and rubber to last 15 or 
20 thousand miles or more-and carry­
ing such loads as the days of 1804 never 
dreamed of. The world "do move"-and 
a whole lot of it, today, is moving on 
India Tires. 

India Tire and Rubber Co., Akron, Ohio 

,,_ ...... - -···:r;? ·s,~~-~/-.i'."- ,;·-·--~~w*it~~~3~~~~t:::i..~~W:~~1.1~· -~();{~~};~\~~~,( 

·Ilt~•ti':t'c;. L 'e'•'ef~:-:,tn ;u·(,c'·.,.''tn'~' ~::,.eJlti~u::z:.,,ti;;m-o·"'ii~':;,ii' r:; 
.:•. f• -'·,,;;:.¾.,-/'. :?io,.,,,!~, .,·ci~~---¢'~ '-",-'b:: 1~!!1 ... -: .. •Y.-;;'.;;i~ ·+ , , ·P-;- ,, ,i,, ' :-•:/ ,·:• ·\,;, ,,:./·,.,/~'.i' _·,., ,;:·.,.,,. 
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4 4 and lor the Los Angeles 
Railway Salety Coaches 

T~ Ma,k 
of uadinc 
Tfre S10,a 
Ewr,wh, u 

General Cords, ol Course! 
Sixty - five b u s s e s - safety 
coaches like the one pictured 
and big, heavy double-deckers 
-that's the fleet of the Los 
Angeles Railway, one of the 
finest in the West. 
Naturally, the tires used are 
the finest and most economical 
money can buy- husky, long­
lived General Cords. 
So many large fleet operators 
are swinging over to Generals! 
... to make sure of the lowest 
possible tire cost per mile. 

½e 

Riding on less inflation - and 
with less internal wear -
Generals absorb the jolts and 
jars of the road, providing real 
protection for the mechanism 
of the bus. 
Thanks to their lower rolling­
resistance, Generals bring a 
substantial yearly saving in 
power and gasoline consump­
tion, assuring the lowest pos­
sible cost of operation. 
And that's what every fleet 
operator wants. 

GENERAL 
COBD 

- goes a long way to make friends 

BUILT IN AKR ON, OHIO, BY THE GE N ERAL TIRE AND RUBBER CO, 



anuary 16, 1926 EL E (, 'l' f; l C RAILW AY J OU R NAL 

fi1,isl, or Refi1,isl, 
Your profits per unit 
of transportation""' 
are in the balance. 

FINISHING new railway cars or refinishing old 
ones, your profits per unit of transportation are in 

the balance. It's the attractively finished cars that. bring 
in the business. 

But, why use Egyptian Lacquer? 

-because its permanent finish keeps your cars out of 
the shop and "in service." 

-because the ease and speed of application make finish­
ing and refinishing cheaper, not only from labor stand­
point but from the shop time standpoint. Successive 
coats of Egyptian Lacquer may be applied with spray 
gun in one-hour periods. 

-because for fifty years this company has manufac­
tured lacquers exclusively, offering a product based on 
practical manufacturing experience and research. 

Consult us before specifying your next finishing or re­
finishing job. 

The EGYPTIAN LACQUER MFG. CO. 
90 West Street, New York 

35 
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WOLP-"S 

rn ~;o (o&iQ] ~ ij; 
'lhe 'Material of Ya~ifold Uses 

A Few of the 
Many, Many Uses 
Street and Railway ·cara-

R,,nr. and Upholaterlng, Window Packinic 
"nd Floor Covering, 

Autoinotive-
Top Covorlnga, Unln11a and Upholatery, 
Car Curtai ns an d Floor and Running 
Board Covering. 

Card Table.-
For Top Material. 

Seat Covers-
Slip Covera­
Tarpaulina­
Waterproof R!anketa-
And many, an::,ny other usea. 

Wolf'a K e m i-Suede ia made in many 
pleaaing color,,; a!so in many weight.• 

ST. LOUIS OFFICE, 
Crayaon Railway 

Supply Co., 
600-601 LaSalle Bldr, 

DETROIT OFFICE: 
C. A. Lindaey Co,, 
615 Stevena Bldr. 

Z E beauty-the soft, velvety texture-=-the waterp roof qual­
ities of \Volf's Kemi-Suedc, arc taking the manufacturers of 
~treet cars, buses and automotive equipment (and maintenance 
men) off their feet. It's the material everybody has been look­
ing for, but nobody heretofore has been able to get. 

Wolf's Kemi-Suede wears and wears and wears-it is guaran­
teed not to crack, break or check. If it soils, scrub it with plain 
soap and water-it cleans quickly and easily and all the original 
heautr is restored. On car roofs, it is waterproof w iz en applied; 

it does NOT require several coats of paint. Used on car seats, 
it is equally satisfactory. 

Wolf's Kemi-Suede No. 1002-a special heavy-weight material, 
for electric car and bus floors. Not only will outw.ear linoleum 
and similar floor coverings, hut keeps passengers from slipping. 
Also unexcellcd for window stripping; to keep out cold air, 
pr"event rattles. Recommended also for door jambs. 

We are making a grade of Wolf'& Keml-Suede for electric car 
window curtain ■• It la cleen, aanltary, waahea perfectly, and 
-unlike ordinary curtaina-retalna Its original attractiveness 
after being waahed, 

NEWYORKOFFJCEa 
Sisao" Supply Co. 

Z Rector St. 

CANADIAN 
REPRESENTATIVES a 

Lyman Tube and Suppl:, 
Co., Ltd., Montreal 

%e LEON L.WOLF WATERPROOF FABRIC Co. 
519 MAIN ST. Dept. D CINCINNATI, 0. 
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The efficiency 
of DUCO begins 
when it cuts -the 
time of .inishinl! 
more than one-half 
.... and continues 
almost indefi.nitely. 
Those elements 
which break down 
old fashioned fin; 
ishes do not injure 
DUCO. 

Du Pont finishing engineers will be glad to furnish 
further information about Duco, and estim;;,,a 
the annual savings you can a,;comp!isli by using if, 

E. I. du Pont de Nemours & Co., Inc., Chemical 
Products Division, Parliu, N . J., Chicago, Sau 
Francisco ••• C::nadian Distributors: Flint Paint 
and Varnish Limited, Toro11to, Canada. 

··'··' . 

REG , U.S . i>,U,OFf, 

::* • 

... -~.,, 
"·'· 

CJhere is only ONE Duco -:- DU PONT Duco 
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Permanent Strength Protects Against Storm Darpages 

A REMARKABLE FEATURE of Creosoted Pine Poles is their lasting 
strength. There is no gradual decrease in strength due to decay. With 

these poles therefore it is not necessary to build the line with poles larger 
than actually needed. 

The great strength of International Creosoted Pine Poles is permanent. That 
is why they offered the greatest protection against monetary loss and service 
interruption during last year's ice storms. 

International Creo1otlmc & Construction Co. 
Calveaton-Texarkana-Beaumon t 

, 

January 16, 1926 
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In Trolley Bases 
It · can be done. A trolley 
base that will swing free 
and true forever, without 
risk of wobble or binding, 
is made possible by the use 

, of Timken Tapered Roller 
Bearings. 

In the O-B Trolley Base, 
produced by The Ohio 
Brass Co., Mansfield, Ohio, 
Timken Bearings maintain 
alignment despite weight, 
shock, and the constantly 
shifting thrust reaction of 
the pole. With their greater 
bearing area per unit of 
required space, Timkens 
carry maximum loads 

most compactly, which fits 
this trolley base for heavy 
duty on electric freight, as 
well as for smaller pas­
senger cars. 

Eliminating excess friction, 
and permitting perfect en­
closure, Timken Bearings 
in troliey bases make this 
inaccessible point inde­
pendent of constant lubri­
cation or other attention. 

There are always new ex­
amples of the many better­
ments Timken Bearings 
produce in any mechanism. 
T HE TIMKEN ROLLER BEARING 

COMPANY , C ANTON, OHIO 
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Jlnlmproved SefetJJ Zone 

BUILT WITH 

PIPE 

neat in appearance-easily installed­
readily removed-economical-strong 

Says T he A merican City Magazine: 
A • * • * Safety Zone that can not be violated, is de­
scribed by the Commissioner of Public Works of the city of 
Detroit. It consists of a row of extra strong wrought steel 
poles, six inches in diameter, set into the pavement, eight feet 
apart, and standing about three and one-half feet above it. 
"The zone is live feet wide by eighty-eight feet 
long, which is the full length of the space where the 
street cars, including trailers, receive and dischargt 
passengers. To prevent autos from running through 
the safety zone a post is set close to the car track, 
and to eliminate any danger of accidents caused by 
autos running into the posts, a bright green light 
burns on a tall post at the end. The post which 
carries this light is offset from the safety zone, so 
that in case any one should strike the end post with, 
some vehicle heavy enough to bend it, the lamp­
post would probably escape injury. 
"It is thought that the new type affords as much 
protection as the concrete safety zone, if not more. 
and the cost is only a small fraction of the cost of 
the concrete. The cost of a concrete safety zone of 
similar size is about $1,600, while the riew type costs 
slightly less than $400. 

"The posts were set in the followi ng ma nner: After the pave­
ment was cut through, ho les w ere bored to a d epth of slightly 
more than three feet, and a littl e concrete w as poured into 
the hole; then a sleeve 3 ft. long a nd 7 in. in di a meter was 
dropped into it, and more concre te was poured ar!Jund outside 

the sleeve. The posts, w hich are 6 in. in diameter , 
drop into this ou ter sleeve, thus being removable 
at any time, as they are not cemented o r other­
wise fastened. These holl ow posts are 6 ft. long, 
which makes thrm extend 3 ft. above the pave­
ment, hut each is capped with a woode n plug, 
rounded, which gives the posts a more fi ni shed 
appearance and also serves to keep water from 
getting into them. This plug adds nearly 6 in . 
to the height of the post. 

"With this type of safety zone, 1t 1s a simple and 
inexpensive matter to change the location. T he 
lamp-post is bolted to the pavemeut, but the wiring 
is attached only by means of a slip connection 
heneath the base, so it, too, can easily be moved. 
lt is estimated that the whole safety zone could he 
entirely removed in about one hour." 

Send for "NATIONAL" /J u/letin No. 1-Cltaracteristics and Advantages vf "NATIONAJ," Pipe 

NATIONAL TUBE CQMPANY, PITTSBURGH, PA. 
GENERAL SALES OFFICES: FRICK BUILDING 

DISTRICT SALES OFFICES 
Atlanta Boston Chl.cago Denver Detr~it New Orleans New York Sett Lake City Philadelphia Pittsburgh St. Loui• 

Pac,lic Coast Representatives: U.S. Steel Product• Co. San Francisco Los Angele• Portland Seattle 
£%Dort Representatives: U. S. Steel Producta Co. N ew York City 

St. Paul 
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Brake Pins 

Brake Hangers 

Brake Levers 

Pedestal Gibs 

Brake Fulcrums 

Center Bearings 

Side Bearing■ 

Spring Post 
Bushings 

Spring Posts 

Bolster and 
Transom 
Chafing 
Plates 

Manganese 
Brake Heads 

Manganese 
Truck Parts 

Bushings 

Bronze Bearings 

McArthur 
Turnbuckles 
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''Today's winners in the 
endurance contest are-'' 

Whenever the results of the "wear­
and-tear" contest a re posted, Boyer­
ized Parts get the fi rst places. 

Made to stand · the gaff of. hard · 
usage, they outlast the average cor:i- f 
testan~ by three to four tim€s.-

On your next job pick your railway . 
supplies from the winners shown at' 
the left. 

We'll gladly quote on your 
requirements 

Bemis Car Truck Company 
Electric Railway Supplie11 

SPRINGFIELD, MASS. 
RErRESENTATn'ES: 

Economy E lectric Devices Co., Old Colony Bldg., Chicago, Ill. 
F. F. Bodler, 903 Monadnock Bldg., San Francisco, Cal. 
W. F. McKenney, 64 First Street, Portland, Ore. 
J. H. Denlon. 13:.'8 Broadway, New York Cil Y, N. Y . 
A. W. Arlin. 722 Pacific Electric Bldg., Los A ngeles, Cal. 

" It's Boyerized/ ' 

"B . . '' . oyer1ze to economize 
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Troy Pike, Dayton, Ohio, when Dayton Ties were being put in 
under the southbound track of the Dayton & Troy Electric Railway. 

-!,, 

t,J 
, .• ,,i...;;· •. ,.:,:.,·«N .. ,.,}ft 

January 16, 1926 

\ Mechanic 
DA."VTO 
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And the track 
. ooks· like thir 

• 
C 

The best testimonial is performance. The con­
dition of Dayton Tie track after years of heavy 
service under traffic is its best recommendation. .. 

In it can be read the value of the RESILIENT 
wood block and asphalt cushion construction of 
Dayton Ties. The vibration and blows of traffic 
that would cause disintegration of the founda­
tion are absorbed and deadened. 

For years and years of smooth, quiet 
service maintenance is negligible, even 
at the joints, where trouble usually starts. 

Dayton Resilient Ties will 
save you more moljley in 
both installation and mainte• 
nance costs than you prob­
ably think possible. You 
owe it to your job to KNOW 
what they will do. 

Write to us 
for details of 
construction 

and cost data. 
The same track in 1924. Heavy interurban traffic has left no 
mark upon it. McCook Field, the Army Air Base, is on the left. 
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~HE operating engineer who takes charge of your machinery is un, 
~ doubtedly a highly skilled man, and fully com'petent for the work he 

is expected to do. But why ask him to do something that has not en­
tered into his training? 

An operating engineer is not a lubricating engineer. He should not be 
expected to choose the proper grades of oils and greases for the machinery 
in his charge. 

Lubrication is not a side-line-it is an extensive and very exacting branch 
of the engineering profession. Many of the lubricating specialists in our 
employ have been studying lubricating problems for more than ten years, 
and are still learning. For new problems arise to be solved every day. 

We off er you the services of these engineers without charge. They will 
make a survey of your plant, and will recommend the correct grades of oils 
and greases for use on each piece of machinery. 

Standard Oils and Greases 
will, when correctly used, save power, reduce friction and lower deprecia, 
tion costs. But every piece of machinery has its individual lubrication re, 
quirements. An oil or grease that is exactly suited to the requirements of 
one bearing may cause another to burn out in a few days. 

If you want tq be sure that the correct grades of lubricants are being 
used on your equipment, phone or write our nearest branclz office 

and arrange for a survey by our engineers. 

STANDARD OIL COMPANY 
(Indiana) 

General Offices: 910 S. Michigan Avenue Chicago, Illinois 
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10 years ago our company gave free 
of charge 58 "Tool Steel" pinions to 
58 different electric railway companies, 
who had not before used our product. 
They agreed to keep track of the 
pinions and report to ·us at intervals as 
to how they were performing. 

After a lapse of 10 years wb have 
checked up and find of the 58 com­
panies, 41 have placed repeat orders 
with us and have bought a total of 607 
gears and 1814 pinions as the result of 
the test they ran. 17 companies either 
failed to follow their records or did 
not place repeat orders. Of these 17-
eight are not operating at the present 
time. 

45 

Tool Steel Q11ality T.S.9. Tool St,~ ~ality 
The Tool Steel Gear and Pinion Co. 

Cincinnati, Ohio 
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A nation-wide 
org.anization 
building and 
sustaining car 
card advertising 
space values 

.At 
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Barron G. Collier, Inc. 
Candler Bldg. 

New York 

.., 
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SHORT SMOOTH STOPS 
With 

SIMPLEX CLASP BRAKES 

REDUCE THESE TROUBLES 
Hot Boxes Train Resistance 
Slid-Flat Wheels Shocks and Hard Riding 

Excessive Brake Shoe Wear 

SIMPLEX CLASP BRAKES Eliminate 
Journal Disturbances Which Cause Hot Boxes 
Dragging Shoes and Stuck Brakes which cause Heavy Train Resist­
ance and Slid-Flat Wheels. 
Heavy Shoe Pressures and Unbalanced Loads on Truck Frames 
and Truck Springs which cause Hard Riding, Shocks, and High 
Brake Shoe Maintenance Costs. 

AMERICAN STEEL 'FOUNDRIES 
NEWYORK CHICAGO ST.LOUIS 

47 
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ConstrUction Work - Bridge acroaa 
Truckee River and S.P.R.R. track. lo· 
cated in Nevada County,near Polaris. 

January 16, 1926 

News lrom California 
about Concrete 

-----=------------------------ --------- -----,--.-----------· 
Field control of concrete quality is now standard practice of 

the California State Highway Department. 

During the last year and a half fifty bridges in various parts of 
the state have been built strictly in accordance with this practice. 

Recognition has been given the principle that the most im­
portant factor in obtaining concrete of uniform strength is control 
of the water ratio. 

In designing the proper mix for this control, aggregates have 
been graded by sieve analysis; proportions have been accurately 
determined by fineness modulus. 

Then as a check on the consistency of the concrete, slump 
tests were made at regular intervals. 

Finally, strengths on all jobs were verified by testing field 
cylinders made of concrete as it came from the mixer. 

Results of these tests prove-as similar tests have proved on 
many other jobs throughout the country-that field control in­
sures uniformly better concrete. 

Write today for a copy of "Design and Control of Concrete Mix­
tures." Address the nearest office listed below. There is no obligation. 

PORTLAND CEMENT ASSOCIATION 
~ CJl{ational Organization to Impro'l'e and Extend the Uses of Concrete 

ATLANTA 
BIRMINGHAM 
BOSTON 
CHARL01TE,N,C. 
CHICAGO 
COLUMBUS 

DALLAS 
DENVER 

DEii MOINE!! 
DETROIT 

J::ANSAS CITY 
LOS ANGELES 
MILWAUICE! 
MINNEAPOLIS 

NEW YORJ:: 
OJ::LAHOMA CITY 
PARKERSBURG 
PHILADELPHIA 

SALT LAIC! CITY 
SAN PRANCISCO 
SEATTLE 
ST. LOUIS 

INDIANAPOLIS NASHVILLE PITTSBURGH VANCOUVER, B. C. 
JACKSONVILLE NEW ORLEANS PORTLAND, ORE. WASHINGTON, D, C. 

Our Booklets are sent free in the United States, Canada and Cuba only 
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Rolled Steel Wheels 

Quenched and Tempered 
Carbon Steel Axles 

Coil and Elliptic Springs 

ELECTRIC RAIL WAY JO U R NAL 

tit 

GOOD many 
"STANDARD" 
wheels are in 
service on Phila -
delphia Frank­
ford Elevated 
Cars. 

49· 

th 

STANDARD 
STEEL I ..-.. WORKS COMPANY 

PHILADELPHIA, PA. 
BRANCH OFFICES: 

CHICAGO PORTLAND, ORE. ST. PAUL, MINN. 
ST. LOUIS RICHMOND, VA. PITTSBURGH, PA. 
NEW YORK SAN FRANCISCO LOS ANGELES, CAL. 
HOUSTON, TEXAS BOSTON MEXICO CITY, MEX. 

WORKS: BURNHAM, PA. · 
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dardized· we_lding-

The same successful process since 1912 
The history of rail welding in the past ten or fif teen 
years has been a veritable kaleidoscope of changing 
ideas. First one process, then another, has been "im­
pro':ed" and hailed as "the last word." Equipment, 
expensive and cumbersome, is purchased first for one 
and then for another method, only to be abandoned 
and scrapped when welds begin to fail and prove the 
process wrong, thus cluttering up stockrooms wi th 
obsolete welding materials. 

Thermit, alone, since 1912 has undergone and has 
needed no radical change, in principle or practice. 
To reduce the cost of the process, a few minor modi­
fications have been made. That's all I Thermit can 
point to an unbroken record of successful, standard­
ized practice. 
Thermit welds eliminate track joints ent ire ly and c ost no more 
than other meth ods. 

Thermit welds h ave stood for 14 years 

Not merely the process, but the actual 
welds themselves have met the test of 
time. The Thermit weld illustrated here, 
has been pounded under the wheels of 
the heaviest cars since 1912 without main­
tenance. This is but one of thousands 
of Thermit welds which have been in 
service for similar lengths of time with 
equally satisfactory results, 

The but track in•urance i• a Thermit Weld 

METAL L THE&MI T CO~POR-ATIOW:, 
1')J) BRJ)ADWAV. NEW YO~. N.V. 

P!TTSBURGH CHICAGO BOSTON SOUTH SAN FRANCISCO TORONTO 
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WROUGHT WHEELS 



--------------------------

52 ELECTRIC RAILWAY JOURNAL 

l"'"'""""lllllllltlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllfllllllllllllllllllllfflllllllllllfflll 

I _p .:MA ~t.~ I 
I ~ f1,0N"'~ I 
I USE LE CA~:oR:::::oN BRUSHES I 
I 1~--wi<r~ I 
~ § 

I COST MORE PER BRUSH ·1 
~ COST LESS PER CAR MILB ~ 
i ~ 

I W.J. Jeandron I 
i § 
i., Hoboken Factory Terminal, I_ 

Building F, Fifteenth Street, Hoboken, N. J. 
; Pittsburgh Office: 634 Wabash Bldg. ; 
~ Chicago Office: 1657 l\lonadnock Block ~ 

I=====-- San Francisco Office: 525 Market Street '====-

Canadian Dl1trlb11tor■ : I.) man Tub• II 811ppl7 Co •• Ltd" • 
llootrP11I and Toronto 
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Drip Points for 
Added Efficiency 

They prevent creeplor moluure and quickly drain the 1>11UI• 
co3t In wet weather, keeplnr the Inner area d1'7. 

°&'e1 !~1"o,1ti~~a~oo.ofo~- 72-Voltace■-Te1t-D1'7 114,000 

I g~:::~::;.;~~;;~;::~:;··· I 
~ Eat. 1848-!nc. 1870 ~ s i 
tmmmmm1111111111111n111111111111111111u1111111111111111111111111111i111111111111111111111111111111111111111111111111m1111111111111 111111111u1muu~ 

Rell. U.S. Pat. 011. 

ELECTRICAL INSULATION 

Micanite armature and com• 
mutator insulation, commu• 
ta tor segments and r i n g s, 
plate, tubes, etc., Empire oiled 
insulating materials; Lino tape; 
Kablak; Mico; and other 
products- for the electrical 
insulating requirements of the 
railway. 

Catalogs will gladly be furnished 

MICA INSULATOR COMPANY 
S ole M anufacturer& of Micanite 

Eatabll,hed 1893 

88 Church St., New York S4Z So. Dearborn St., Chloaco 
Worlta, Schenectad7, N. Y. 

8-F 
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OF FLOWER 
BRUSH HOLDERS 

MANUFACTURED 

for rotary converters, gen­
era tors, railway and indus­

trial motors 

~ 

! 12~ ;p!•g t~~S~r~el I Philadelphia, Pa. 
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We do not know of any Heat Treat- -
ment as careful and thorough, nor any 
inspection as complete and rigid as we 
apply to all Nuttall Gearing. We do 
not know how to make Nuttall Gears 
any better, though we are trying every 
day. 

R.DNUTTALL COMPANY 
PITTSBURGH O PENNSYLVANIA 

All Weatlnghouae Electric & Mfg. Co. 
Diatrict Offices ere Sales Representatives 
In the United States for the Nuttell 
Electric Rallwey and Mine Haulege 
Producta. In Cenada: Lyman Tube & 
Supply Co., Ltd., Montreal and Toronto. 
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TRUCK WITH TOWER IN RUNNING POSITION 

TRENTON TOWER 
This 3-Section 

is not only more convenient, but stronger than the 
older type. 

The top section is reinforced by the intermediate 
section. The 3-section design makes it possible to 
raise the platform 16 inches higher and drop it 12 
inches lower than can be done with the old-style 
2-section tower. 

We'll gladly send you details. 

I = I Diamond "S" Steel Back and Lug Shoes I best for all equipment. 

~ Manufactured and sold under s. 

American Brake Shoe and Foundry Co. 
30 Church Street, New York 

332 So. Michiitan An., Chicaito 
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Railway Service 
A pleasing sound of tremendous volume is 
emitted from the powerful Strombos Signal 
which is admirably suited for railway serv­
ice. Day in, day out, it broadcasts a warn­
ing of approaching danger and promotes 
safe and efficient railway operation. 

The Strombos Signal operates on an air 
pressure of 10 lbs. and over and is con­
trolled by lever valve and cord. It uses 
only 1/10 the volume of air required by a 
whistle. It has no moving parts which 
might fail in the emergency. 

Write us for more complete data. 

AMERICAN STROMBOS CO., ~-: 
IN CORPORA TED § 

18th & Market Sts., Philadelphia, Pa. ! 
74111mm1111n111111111111111mnn11111111111111111111111111111111u111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111ii 
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PITTSBURGH• OAKLAND.CAL• CHICAGO 

I) 
J' CJ/uHardware ,nalus the line } 
1Hubbard ma/us the Hardware 

j 

~iu111111111111111 11111111111111111111111111111111111111111111111111111111111111111111111111111111111101111111111111111111111111111111111111111111111111111111 1111F. 

em111111nn111111m111111111111111111111111111111111111111rn111111111111illlllllllllllllllllllllllllllllllllllllll1Ullllllllltttnllllllll 

= 

~ 

I Business Wants 

T HE Searchlight Sectioo of this 
paper represents a meeting place 
for men and concerns who have 

immediate business "wants" to fill-the 
section covers 

Agencies Wanted 
Ag-ents Wanted 
Books and Periodicals 
Bnslness Opportunlliea 
Civil Service OJ)portunities 
Cont, acta Wan led 
Desk Room for Rent or Wanted 
Edncational 
Employment Ag-encles 
Employment Service 
Foreign Business 
For Excbang-e 
For Rent 
~•or Sale 
Franchises 
Labor Bureaus 
Mlscellaneous Wanta 

New Industries Wanted 
Office Space for Rent or Wanted 
Partners Wanted 
Patenl Attorneys 
Patents for Sale 
Planta for Sale 
l'osillons Vacant 
Positions Wanted 
Properly for Sale 
Representatives Wanted 
Salesmen Available 
Salesmen Wanted 
&paro Tlmo Work Wanted 
Sub-Contracts Wanted 
Tutoring-
Vacation Work Wanted 
Work Wanted 

!"SEARCHLIGHT" 
§ 
~11111111111111111111111111111111111111rm11111111111111111111111111111111111111111111111111111ttnlt1fffllffllffllllllllllllttntllffttttttttttll 

SPECIALISTS 
in the 

Design and Manufacture 
of 

Standard-Insulated-and 
- Compromise Rail Joints 

. I !h:r~at!~~i:!f~:~~~i 
5111111111111111111111 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111tt111• 
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B, .&.. BE<lIDUN. lr,. Pnatdllll c. c. C.UTLll. Finl Tt ... l'nltdoe& 
a .... BEOEMA.N. vt-Prea. and 'l'rtu. "· T. SAllOENT. locn1117 

W, C, PETERS. M1na1er 8alu and Enstneerln1 

National Railway Appliance Co. 
Orand Central Terminal. 4112 Lnlnirton Ave., Cor. 43th St., Ne,r York 

Muneey Bldr .. Waehinirton. D. C. 100 Boylston St •• Bo■ton. lolaM, 
Heireman-Caalle Corporation, Rail,r&y Excba.nre Bulldinr. CbJcaro. 

RAILWAY SUPPLIES 

!=======_: ~\?i~J.~ ~}~i:~~;:~ . 
~f~~u8'oa~i•uil;,t~?n co.'e Slnrle Andereon Sieck Adlueter11 

and Double Deck Bu■ eea. Feasible Drop Brake Staff■ 
B. o. Spark Plnr■ Dunham Hopper Door DeT10t■ 

f.111111111111111 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n1111111111111111111111111111 1111111111 • 
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I 

Dossert 
=~ 

:BackConnecte<l Lvg 

B.C.Lug 
The back connected lug is another 
Dossert-from the large line of stand­
ardized electrical connections. All 
Dosserts have the tapered sleeve prin­
ciple. 

All are shown in the 20th Year Book. 
Send for your copy. I~ T~IS,~ QOIC 

! FREE ?.!:,;:~t:~~• 
f,111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r: 
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L J ~ _ CR. 

Cold Dinners 
for your passengers? 

Not if you use 

AJAX 
BABBIIT for ARMATURES 

keeps the rolling stock rolling 

" - . - , J \ r ~J . ; ~ -. I U, ,.(_1,_;___ 1:.~_; 

, 

The Ajax Metal Company 
Establis 

PHILA 
NEW YORK cm BOSTON CLEVELAND 

-
~1111111111111111111111111111111111:11111111111111111111111111111111111111111111111111m11111111111111111111111111111111111111111111111111111111111111111111111m?. 
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Good tools for better work 
Making the worker's job more agreeable shows a 
favorable result on production cost sheets. 
Get this result in your shop by transferring the 
costly drudgery of load lifting to sturdy Tribloc 
Chain Hoists. Proper load lifting devices keep 
your mechanics at the job they're paid to do. 
We will gladly tell you how Triblocs can be used 
to advantage in your shop-making more 
profitable the efforts of hard-to-get mechanics. 

Send for Catalog 7-B 

I = 

I 
I = 

! 
I 
l 
I 
;; 
!i 
~ 
E 
:s 
! 
i 
i 
I 

FORD CHAIN BLOCK COMPANY I 
2nd and Diamond Sts., Philadelphia, Pa. -

2303-D E 
y IIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUnn111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111w1wi 
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Complete satisfaction 
ating perfectly and requiring 
um attention for maintenance 

lubrication, Earll Catchers and 
evers give genuinely satisfactory 
ts. Their refinement of design, 
mechanical superiority are sum-
ed in the following five features, 
iar to Earll construction. 

ear Check Pawl 
Winding Tens ion Spring 
et Wind 
gency Release 
ct Automatic Lubrication 

1 Catchers and Retrievers 
I. EARLL, York, Pa. 

canod!an .tuent,: 
& Power Enslneerln~ Corp., Ltd., Toronto, Ont. 

In All Other Forttlgn Countrlu: 
lonal General Electric Co., Schenectady, N, T. 

5111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111! 
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I THE BABCOCK & WILCOX COMPANY i 
E i 

Builders since 1868 of 
Water Tube Boilers 
of continuing reliability 

85 LIBERTY STREET, NEW YORK _I 

Makers of Steam Superheaters 
since 1893 and of 01ain Grate 
Stokers since 1893 

BRANCH OFFICES BRANCH OFFICES 
BOSTON, 49 Federal Street DETROIT, Ford Building 
PHILADELPHIA, Packard Buildlt1g NEW ORLEANS, 521-5 Baronne Street 
PITTSBURGH, Farmers Deposit Bank Building HOUSTON, TEXAS, 1011-13 Electric Building 
CLEVELAND, Guardian Building DENVER, 435 Seventeenth Street = CHICAGO, Marquette Building SALT LAKE CITY, 405-6 Kearns Building 

E CINCINNATI, Traction Building WORKS S.\N FRANCISCO, Sheldon Building i 
E ATLANTA, Candler Building Los ANGELES, 404-6 Central Building i 
i§ PHOENIX, ARIZ .• H eard Building Bayonne, N. J. SEATTLE, L. C, Smith Iluildini:; = DALLAS, TEX., 2001 ll!agnolia Building Barberton, Ohio HAVANA, CUBA, Calle de Aguiar 104 I 
§===- HONOLULU , H. T., Castle & Cooke Building SAN JUAN, Porto Rico, Royal Bank Building I 

PORTLAND, ORE., 805 Gasco Bullding 
:i'1111111111111111111111111111111111111•1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111nm1111111111111111111111n1111111111111111111111111111111111111111111111111111111111111111111111111111111111111n1111111111111111111111111111111111111111111111111111111111111111111111111, 

f"""·-·"""-'""'-"""-"";~i~i~:~t~J~~i;;"""\ 
THORNTON 

Side Bearing 

TROLLEY WHEELS 
The practical bearfog of long fife 
and endurance. 
The longevity of our wheel• I• not due to 
hard meta.I which Is destructive lo the onr­
head but rather to the extensive bearln&' mr­
fa.ce and improved method of luhricaUon. 
The bearing Improves with 11Se and ma.ny 
still in service have covered 100,000 mllee. 

Write for reftrenc,s 

THORNTON TROllEY WHEEL 
CO., Inc. 

ASHLAND, KENTUCKY. 
~IIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIUllllllllllllltlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllfi 
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I ~L,JUR~i 
A dependable paint for the tough jobs. 
If you have never tried a real asphalt paint 

-and surely you couldn't if you haven't used 
VALDURA-you have a treat coming. · 

VALDURA is real asphalt paint-made from only 
proven materials and its base is genuine 99.5% pure Gilsonite 
natural asphalt. A trial will convince you. 

AMERICAN ASPHALT PAINT CO. ~ 
844 Rush Street Chicago i 

.1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111?. 

;!_IIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIUIIIIIIIIIIIIJIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIII!.! 

I 

We make a specialty of 

ELECTRIC RAILWAY 
LUBRICATION 

We solicit a test of TULC 

The 
ChJcaro 

on your equipment 

Universal Lubricating Co. 
Clevela.nd, Obto 

., 

= 

I 
i 
I Repreeentallvee: Jameeon-Roe■ Compa117, 

Str&UI Bldr. = 
1111111111111111111111111111111111m111111111111111111m111111111111111m111111111111111111111111111111111111111n11111111n11111111111111111111111111111111111F. 
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i_! gi:i~~iI:r:0rey Wheels 
period of thirty years. Being 

~ exclusive manufacturers, with 
i no other lines to maintain, it is 
§ through the high quality of our 
~ product that we merit the large 

-===_!=== patronage we now enjoy, With 
the as!urance that you pay no 
premium for quality we will 
appreciate your inquirie~. 

! THKF;_t1~!:1!i~t5. ~~~KS 
5111111111111111111111111111111111111u1111111111111111111111111111111111 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111nr; 
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AMERICAN BRIDGE COMPANY 
EMPIRE BuiLDING - 71 BROADWAY NE,v YoRK, N. Y. 

Manufacturers of Steel Structures of all classes 
particularly BRIDGES AND BUILDINGS 

ALSO STEEL BARGES FOR HARBORS AND RIVERS, STEEL TO\VERS 
FOR ELECTRIC TRANSMISSION, HEROULT ELECTRIC FURNACES, ETC. 

SALES OFFICES: 

NEW YORK, N. Y. 
Philaddrhia, Pa. 
Boston, ltiau. 
Baltimore, Md. 

PITISBURGl1. PA. 
Cincinn•ti. Ohio 
Cleveland, Ohio 
Detroit, Mich .. 

CHlCAGO, ILL Pacific Co■ot Rerreo1entative: 

S
0

t. Loui6C, M
1
o. DMl;lluth, M

1
i,nn~i- U-~;!{fi~

1cfC:~D~~~0
-, 

enver. o_ o.. •nne■po 15• ·"·,mn. San Francisco, Cal. Portland. Ore. 
Salt Lake City, Utah Los Angelee, Cal. Seattle, Wash. 

Export Representath•e: United States Steel Products Co., 30 Church Street, New York. 

Electrically Welded Joints 

THE LORAIN STEEL COMPANY 
Johnstown, Pa. 

Sales Olfires: 
Atlanta Chicaro Cleveland Now York 

Phl!■ delpbia Pittaburrb 
Pa.cilie Coaat Reoreaentativet 

!! Uoitea Statu Steel Product ■ Company 
~ Loo Aorelu Portlaod San Franclaco !-■ ttl• 
~ £xpart Repre1ent11tr11e: 
§ Uolt•d Statec Steel Product■ Compaoy, New York, N. Y. 
f.111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r. 
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_I The DIFFERENTII~ii~t 
= Wute Handling 
E Excavated Material ■ 

I o,~:~:i/:t~7i#.:~~r~:::;::~~T~:.ff. 
I THE DIFFERENTIAL STEEL CAR CO., Findlay, 0. 
511111111111111111111111111111111111rn1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r. 
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I ___ -: ~!l,l~Ei~ .,-!-,~.,=,_-_;}~:;,}~~:.;!~::::;~,,_~:::;:;;;;• I 
I TH;e;~gf~tb:;:NY I 
I Harvey rnh~~'!':O) Illinois I 
:;'1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r. 
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I Bethlehem Products for I 
! Electric Railways I 
- Jiiii=~~!:;=::=~;iii Frogs, Switches, ~ 

~o~k.i atls.r c! I 

Hard Center Frat, I ronbountl T11P•• De.sign 942 ~~Zil~ !=_~ 

BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 

BETHLEHEM I 
'!1111111111111111111111m1111111111111111111111111111111111111111111111111111111u1111111111111111111n111111tffllllllllllllllllllllllllllllllllllllllllllllllllll~ 

Arc Weld 
Rail Bonds 

AND ALL OTHER TYPES 

Descripti,.e Catalogue Furnished 

'==== t;,~rican Stee~r:!d Wire Com~;;,! 
U. s. Steel Product, Co. 

San Francisco Los Aneelet Portland Seettle 

i°llllllllllllllllllllllllllllllllllll llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!'.llllllllll llllllllllllllllllllllllllllllllr; . 
!tlllllllllllllllJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII! 

TRACKWOR..K. 
Switches. Mates.Frogs 
Complete layou.l:s of all kinds 
Made by the oric9inators oF 

Man~anese Trackwork 
Wm. Wharton Jr.~ Co.,lnc. 

Easton, Pa. 

m11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111?. 
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"The Standard for Rubber Insulation" 

INSULATED WIRES 
and CABLES 

"Okonite:" "Manson," and Dundee "A""B" TapeJ 
Send for Handbook 

The Okonite Company 
The Okonite-Callender Cable Company, Inc. 

Factories, PASSAIC, N. J. PATERSON, N. J. 
Sal•• OIJic•s: New York Chicago Plttaburgb Sl. Louis 

Atlanta Birming-bam San Francisco 
LoaAng-elea 

Pettlnsetl-Aodrewa (;o.. Bo■ton. Mau. ~~~ 

r. D. N:;-:;r[;"":i!1;\';,1r1~0.?0Phl~!'.'.c1Pn:t1, O. ~ _ 
Canadian Re,,,-e1mrt0Uee1: 

Ena:lneerlns Material, Limited. Montreal. 

~m11111111111111t111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r. 
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I Waterproofed Trolley Cord I 

I ::. :;1;~:~=:~:r=~~~?~:~~.== ::::··"· I 
i If you arc not fam~~t~E!tt~!E quality you will be i I surprised ~

0
:;s b!~tu:~;~E

0
:n!a!~~;~MY. I 

l ... ,_,_:::~r~; 2£~~~;,~tE::., ... ,.m.J 
AUTOMATIC 

BLOCK SIGNALS 
for sinrle track and stub end protection 

United States Electric Signal Co. 
Loulavllle, Kentuck1' 

:1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i: 

f-NiiiGLE-POii'S·'"··1 
I 111~ 11milfzii~11r!J~l~ii!l!!!lim~~1ri~m1 i 
5'111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111?. 
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I AUTOMATIC SIGNALS I 
~ Highway Crossing Bella -•--•- ~ 
~ Headway Recordera f~~I ~ 
~ fu~uR•~ ~ 
! NACH0D SIGNAL COMPANY. INC. ! I LOUISVILLE, KENTIICKY. I 
.,111111 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 
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~ ~ 

I WELDING CABLE I 
· I Jo!LfCJ!~1~~ S~ .. ~~;p:n~~ T~e!t~~\~ J. I 

r1111nm11111111111111111111111111111111111111111111m111um1111111111111111 11111111111111111111111111111111111111111111111111111111111111111111111111111111111?. 
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I ELRECO TUBULAR POLES I 

THC '"WIiii[ L0Cl(."' ,/ ' TH[ CHAHrlACD JOINT 

COMBINE 
Lowest Cost 
Least Maintenance 

Lightest Weight 
Greatest Adaptability 

Catalog- complete with eng!neerlnr data sent on request. 

~====_ ELECTRIC RAILWAY EQUIPMENT CO. 
CINCINNATI, OHIO 

New York City, 30 Church Street 
511111um11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n.m11111111m111nu1111u 
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I ,-r."----__,.,, 

8:=:3JJii}i;f.?u 

I ~~2:~;~;;;::::: 
= § 1!otlon. ITI redenl: Cblea10, 1 U W. Adamo; 
fii - Cl.oelnn&U, TraeUoo Bide,: Naw York, lit IC. 41od I I.. E 
f.1111111111111111111111111111111111111111111111111111111111m11111111111 1111111111111111111111111111111111111m1111111111111111111111111111111111111111111111111ti 
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i Standard 
i Underground 
=· Cable Co. i = General omce, 
I= Plttsburirh. Pa. 

Branche• In &II ! prtnrpal cltlea 

"'IIINIIHIIIIIIIIIIIIUIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUllllllllllllllllllllllltllllllllHIIHlllnn 

r··-·,-·ch;;;~-··'·"····-,-··--·,1 
=

i== Automatic Signals I 
Charles N. Wood Co., Boston 

§ • ii 
!'i'IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIRIIIIIIIIIUllllh~ 
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I 
i 

I Tn<I. Mark Res. U, 8. PaL Olf, 
§ Made ot extra quallt7 atcx:k 11.rm)y braided and amooth)y 11.nlshed. 
E CantuilJ' tnapected and ruaranteed free from •aw■• i Sample• aod lnformaUon irlad.17 aant. 

= SAMSON CORDAGE WORKS, BOSTON, MASS. i 
f.11111111111111111111111111111111111111 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111f. -:111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 1111111111111111111111111111111111111111111' I ~~lJJ:::1: I 
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NT ®' NEW-BUSINESS OPPORTUNITIES 

POSITIONS WANTED 

DbnWII ... 
ton<. 

ELECTRIC railwa y engineer, 25 years' ex­
perience, de!!lres new connection, as gen­
eral manager or assistant In operating 
field. Previous experience has been with 
two or the largest electric railwa ys In 
U. S. One combined c ity and Interurban, 
other In very large city. PW-87 7, E lec­
tric Railway Journal, Tenth Ave. at 36th 
St., New York. 

SUPERINTENDENT transportation, quali­
fied by a wide experience and successrul 
record on large city and Interurban prop­
erties: successful In handling labor. P ub­
lic relations, safety campaigns, etc., r ec­
ognized as an efficient, progr essive officia l 
fully capable or getting results . At pres ­
ent engaged. Personal rea sons for desir­
ing change. High-class rererences from 
leading executives. Correspondence In­
vited. PW-858, Electric Railway Jour­
nal, 401 Guardian Bldg., Cleveland, Oblo. 

BUSINESS OPPORTUNITY 

l\Ion Wanted 
t o take hold of the promotion end of the 

Houston, Beaumont and Orange Inter ­
urban Line, capital stock $400,000.00. 
WIii allow $250.00 per month for help­
ing and assembling the work and 5 per 
cent commission on land that the hold­
Ing company Is taking over along the line. 
Must be Interested $2,500.00 In land 
along the line. Report tor duty at once 
with a good chance or promotion within 
four months, provided he can comply with 
the above. R eference Bradstreet and 
Dunn. Write t o Ed Kennedy, 911 
Chronicle Bldg., Houston, Tex. 

"°''IIIHIIIIIIIIIIIIIIIHllllllltlllllll,IIIIIIIIIIIIIIIIIIIHllllltlllllllllllllHIIIIIIIIIUIIIHlfJIIJIII 

~ ! 
If/ hen Ff/ riting 
Your Ad 

Provide an indexing or 
subject word. 

Write it as the first word 
of your ad. 

If it is a Position Wanted 
or Position Vacant ad, 
make the first word the 
kind of position sought or 
offered. 

This will assure proper 
classification in the column. 
The right is reserved to 
reject, revise or properly 
classify all vVant Adver­
tisements. 

Proper Classification 
increaus the possibility of 

Prompt Returns 
0301 

:i1111111111111111111111111111111111111u11111111111111111111111111111111111111111tt11111111111111n111111a. 

I;,;t'OR.\l.'1.TIOS: 

Bez ~11,nbrr• In care or any or our offlres 
count 1 O word• add1,tl~n•l 1n undlsolayed ads . 

DtttOIDII ot IO'~ 1t one payment b made in 
aJ~ance far fnur ('OftsecuUve iot1ertions of 

di1plt.7ed ads (not ln<ludlng prOl)Ollals). 

DJSPLAYED-RAT}:PI,,".R INCH: 
1 to 3 i nche!I, . •... ..•••.•• $4,50 an Jnch 
•I to 1 inches • •• •• ••.•.••••• -l.3ft on inch 
H tu 14 lnche-s, ••. • ; . ....... ·LIO an Inch 
Rat<"S for larger ilJ):llces , oryt-arly n111s. OJ1 r1,qut-,1.. 
An ndoerH,t"u i,u-~ 1s n1Hsured verltcally oo 

t nv column. 3 c:olurnm-3_0 Jnd1f.'11--to a pa1Cr.. 

, ... :~o~~:~~&~:~;;~~~f.::~:~1 

= 

and Angle Bars, 30-ft. lengths. i 
Approximately 1000 tons of same class of Rails, 

60-ft. lengths. 

ROTARY CONVERTERS 
300 K.W. Westinghouse, 600 v. D.C., 6 ph., 60 cy., 1200 
R.P.M. with 33,000 v. step down transformers complete 
with panel boards and instruments. 
Bronze trolley ears, steel pole brackets, etc. 
Thousands of poles and ties. 

Immediate Shipments 
Get in touch with us now 

HYMAN-MICHAELS CO. 
Peoples Gas Bldg., Chicago 

!.n11u11u1n11111111n1111n,11111u11111111111111111n11111111n11n11n11n111111u11111111n11111111111111111111u1n1111111111111111n11n11unn11nu111111n111nn1111u11n111n11n1111111n11n11n1nn1uu; 

BOILERS 
FOR SALE 

6--Aultman & Taylor Boilers, 
500 hp., 12 tubes high and 18 
tubes wide with stokers ; used 
about 25 years, in original 
location at power plant. 

Kansas City Railways Company 
Kansas City, Mlssourl 

'!'11111n111111nn11111111111111111 1111111111111n111111u11 11111111111111111111111111111111111111111 111111:;; 

:,11u111111111111111111111111111111,111111111111111111111111111111111111111111111111u11111111111111111,... ,.1, 

l ..... ~~~ii~f i~1~~;:_J 
=====r .. ·--.. !.?~~~~~~~£?~-... -... 

"Searchlight" Advertising 
; ............................................................................................. ~~~ ..... . 

:,111111111111111111111111111111111111111111111111111111111111111111111911111111111111111111111111111111111; 

! Rota~~~~~rters !_. 

4-300 Kw. 60 Cycle. 

T,'.;Iti~~;~~~;., I 
:., .,11111111111111111111i,111111•111111111111111111111111111111111111111111,11111111111111111111,1111111111,; r .... 4 ..................... i'.ii;h· ... ·c;';;J;; ...... i'.fi;r .. s;;;·;r···1 
a 56 P A S S E N G E R a , 
~ COMBINATION (Smoking ~ 
~ and Baggage) CARS ~ 
= Exc,ptiona/111 Good f or ln ter burban Strviee ; 

All in excellent condition. Built by Kuhl• ; 
-man. Length over all, 67 ft. Height over ; 
trolley board, 12 ft. 6 in. Height over all . ; 
13 ft. 10 ln. Number of seats, 26. Type : 
of motors, .four G, E. 206. Make of trucks, ; 
Brill. Wheel base, 7 rt. Controller, G.E.- ; 
l\IC-74. Toilets, 34x36-ln. Air Compres- § 
sor, WH-D-2. ; 
For lllustration of tbese caro, see our ad- ! 
vertisement in the January 2nd issue of § 
this publication. Watch for advertisement ; 
~ ~;:::i:ary 30th Issue, offering other types ~ 

J. W. GERKE, Railway Equipment § 
: 303 Fifth Ave., New York Cit,- : 
'i11111111u11 11111111111111111111t11111111111111111111111111111111111111111111n111111111111111umu 11H,,; 
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Advortl1ln1:, Street Car 
Collier, Inc., Barron G. 

Air Brake■ 
Cbrlatenseo Air Brake Co. 

Anchor■, Guy 
Elec. Service Supplies Co. 
Ohio Brase Co. 
Weetlna:houee E. & M. Co. 

Armatore Shop 'J:uol1 
Elcc. Service Supplle• Co. 

A1ph&lt Pulnt 
American Aeph&lt Paint Co. 

Automatic Retnro Swlteh 
Stonds 

Ramapo Ajax Corp. 
Antornatlc Safet7 Switch 

Stand■ 
Ra.111apo AJax corp. 

~:la Car Truck Co. 
Bethlehem Steel Co. 
Brill Co .. The J. G. 
Illinois Steel Co. 
Jobnaon & Co .. J. R. 
St. Louie Car Co. 
Standard Steel Works 

A.Dee, Carbon Vanadlom 
Johnson & Co •• J. R. 

Axlea, Steel 
Carnegie Steel Co. 

Babbitt llletal 
Ajax Me\al Co. 
Johnson & Co .. J. R. 

Badges and Bolton& 
Elec. Service Supplie1 Co. 
Int. Register Co .• The 

Barr;ea, Steel 
American Brida:e Co. 

Bearin1:1 and B,..rJn,: Metal• 
Ajax Metal Co. 
Bemis Car Truck Co. 
General Electric Co. 
More.Jones Brass & Metal 

Co. 
St. Louis Car Co. 
Westlna:house E. & M. Co. 

B.,,.rJna:e, Center aod Roller 
Side 

Stucki Co .• A. 
Bearlna:e, ltotlter ood Ball 
Timken .lwller Bearinir Co. 

Bell» and Guo,;1 
Brill Co .. The J. G. 
Elec. Service Supplies Co. 
St. Louie Car Co. 

Bod7 lllaterlal-llaekellte ll 
Pl7metl 

Haskelite Mfc. Corp. 
Boilers 

Babcock & Wilcox Co. 
Boller Tubes 

National Tube Co. 
Bolte & Nnt1, Track 

Illinois Steel Co. 
Doud 'l'estero 

Amer. Steel & Wire Co. 
Elec. Service Supplies Co. 

Bondloa: Appurutu• 
Amer. Steel & Wire Co. 
Elec. Service :;uppllee Co. 
Ohio Braes Co. 
Railway Track-work Co. 
Uoa Weldinc & Bondinar Co . 

Bondi, Rall 
American Steel & Wire Co. 
Elec. Service ::!UPPlle1 Cu. 
General Electric Co. 
Ohio Br&Ss Co. 
Railway Track-work Co. 
Un& Weldinc & Bondloar Co. 
Weetlnchouse E. & .M. Co. 

Braekete and Cross Arms 
(See also Polel, Tie■, 

Poole. etc.) 
American Brida:e Co. 
Electric Ry. Equipment Co. 
Elec. Service Supplies Co. 
Hubbard & Co. 
Ohio Braee Co. 

Brake Adjuster■ 

~~~,\~~:l.o~!;, A~~
11t~~ c~~-

Drake Shoes 
Amer. Br. Shoe & Fdy. Co. 
Bemis C&r Truck Co. 
Brlll Co .• The J. G. 
SI. Louie Car Co. 

Brak••• Urake S)'sleme and 
Brake Parta 

Bemis Car Truck Co. 
Brill Co •• The J. G. 
General Electric Co. 
Natloonl Brake Co. 
Safety Car Devfce1 Co. 
SI. Louie Car Co. 

Brake J.lnlnr;, A•hestoe 
Johp.s-Manvllle. Inc. 

Brldr;ee. Steel 
American Bridge Co. 

Brwiheo, Corbon 
General Electric Co. 
Jeandron. W. J, 
Le Carbone Co. 
Weetln,:houee E, & M. Co. 

Bru&h llolrlers 
Flower. D. B. 

Bnlldlnn 
American Brld,:e Co. 

Bolhllni: Materlole, Fire Proor 
Johna-Manville. Inc. 

nulkhNldl 
H&1kellte l\Hc. Corp. 

ELECTRIC RAILWAY JOURNAL 

WHAT AND WHERE TO BUY 
Equipment, Apparatus and Supplies Used by the Electric Railway Industry 
with Names of Manufacturers and Distributors Advertising in this Issue 

BnsM, Motor 
Brlll Co .• The J. G. 
Cumminre Car & Coach Co. 
Fageol Motor Co. 
Garford Motor Truck Co. 
Graham Bros. 
Mack Trucks 
St. Louis Car Co. 
Yellow Coach Cu. 

Dnehln,:11, Cale Hardened and 
,1an,:an,se 

Bemis Car Truck Co. 
Brill Co .• The J. G. 
St. Louie Car Co. 

Cables (See Wires and 
Cableo) 

Cambric Tape1, Yellow and 
Black Varnished 

Irvington Varnish & Ina. Co. 
Mica Insulator Co. 

Carbon Brushes (See 
BruAhe&, Carbon) 

Car Panel Sa.tety Swltche1 
Coneolld&ted Car Heatir Co. 
Weetlnchouse E. & M. Co. 

Car IJ1:htln1: Fixtnr.,. 
Elec. Service Supplies Co. 

cr,~~e~':.'l:~1 Steel ·car Co. 
St. Louis Car Co. 

Cars, Ga■ Ball 
St. Louie Car Co. 

Care. P11eeen~er. Freie-ht, Ex· 
press, etc. 

Amer. Car Co. 
Brill Co .. The J. G. 
CUmmlnp Car & Couch Co. 
Kuhlman Car Co .. G. C. 
National Ry. Appliance Co. 
St. Louis Car Co. 
W&SOD Mlar. Cu. 

Care, SeU-Propeiled 
General Electric Co. 

('or Wheel■, Rolled Steel 
lletblehem Steel Co. 

Cutlnc1, BraH, Compo1ltlon 
or Copper 

Ajax Metal Co. 
.More Jones Hrase & Metal 

Co. 
Caetlnc1, Gra1 Iron and Steel 

American Steel Foundries, 
liemle Car Truck Co. 
St. Louie Car Co. 
Stand&rd Steel Works 
Wm, Whar1un. Jr. & Co .. 
Inc. 

Coetln~•• Malleoble & Bru•• 
Amer. !Sr. :;hoe & Fdy. Co. 
Hemie Car Truck Co. 
St. Louie Car Co. 

Cutehers and Retrle>·ere, 
'.frolle7 

~f~~• S~r!ice Supplles Cu. 
Ohio Brase Co. 
Wood Co .• Chae. N. 

C11tenar7 Con&lructlou 
Archbold-Brady Co. 

Cellln,: Car 
H&ekellte Mic. Corp. 
l'antaaote Co., lac. 

Ce.ment Prodocte 
Portland Cement A1&n. 

Cenu,nts, llh:h Temperature 
Johna-M&nvillc. Inc. 

Cha.oa:e Ci,.nler1 
Cleveland Fare Box Co. 
Electric Service &upplie1 Co. 

Clrcnlt-Broakero 
General Electric Co. 
Weetinchouse E. & M. Co. 

Champs und Connector■ tor 
Wlree ond Cubie■ 

Doeeert & Co. 
Elec. Ry. Equlpmeot Co. 
Elec. Sorvlce Supplies Co. 
General Electric Co. 
Hubb&rd & Co. 
Ohio Bra&e Co. 
Westinghouse E. & M. Co. 

Cleaners and Scraper■ , Track 
(:;ee also Snow-l'lqw», 
Swee1>1>re and Broom■) 

Brill Co •• Tho J. G. 
Root Sprlna: Scraper Co. 
SI. Louie Car Co. 

Clmtere and t;oekete 
General Electric Co. 

Coal and Ash lla.odllns: (See 
Conveylnc: and Ooi.tloc 
Aluchlner1) 

Coll Baodlna: and '\Vlodlnc: 
Alachlneo 

Elec. Service Supplle• Co. 
Colle, Armature and Field 

General Electric Co. 
We1tlnghouae E. & M. Co, 

Colli, Choke ■nd Klekln,: 
Elec. Service Supplies Co. 
General Electric Co. 
We1tlni:-houge E. & M. Co. 

Coln Countlna: l\lachlnes 
Cleveland Fare Box Co. 
Intern'! Register Co. 
Johnson Fare Box Co. 

Coln Sorting l\laehlnee 
Cleveland Fare Box Co. 

Coln Wrappers 
Cleveland Fare Box Co. 

Commutator Slottera 
Elec. Service Supp:lee Co. 
General Electric Co. 
Weetlncbouse E. & M. Co. 

Commntator Trulnr; Device• 
General Electric Co. 

Commutators or Parle 
Cameron Elec'I Mfg. Co. 
General Electric Co. 
Mica Insulator Co. 
Weetinchouee E. & M. Co. 

Compounds, lneulatlnit 
Johns-llfanville. Inc. 

Compreason, Air 
General Electric Co. 
Westinghouse Tr. Br. Co. 

Condenser■ 
General Electric Co. 
Westinchouse E. & M. Co. 

Condemer Paper■ 
Irvlnirton Varnish & Ins. Co. 

Conduit Duct, Underfloor 
Johns-Manville, Inc. 

Conduit, t ' lbre 
Jobns-Manville, Inc. 

Connector■, Solderle&& 
Doe&ert & Co. 
Weetlnarhouse E. & M. Co. 

Cooneetore. Troller Cur 
Elec. Service Supplies Co. 
Oblo Brass Co. 

Controller• or Part. 
Amer. Brown Boverl 'Elec. 

Corp. 
General Eleclrlc Co. 
Weetlnchouee E. & M. Co. 

Controller Rei;ulalore 
Elec. Service Supplies Co. 

Controlllna: 8.reteme 
General Electric Co. 
WClltlncbouse E. & M. Co. 

OonH;•rter11, Rotar7 
Amer. Brown Boverl Elec. 

Coro. 
Geoeral Electric Co. 
Weetiocbouse E. & M. Co. 

Conn:vlnit & llolstlog 
Machinery 

American Bridge Co. 
Copper Wire 

An&eonda Copper Mlnlnc Co. 
Copper Wire ln•lrumrnts 

Meosurlna: Testlnc and 
ltecordlni: 

American Steel & Wire Co . 
Cord, Bell, Trolle7, Regl•t•r 

Brill Co., The J. G. 
Elec. Service &upplle1 Co. 
Internat'I Recleter Co .. The 
Roebllnc'e Sona Co •• J. A. 
Sam•on Corrlai:•p Works 
St. Louie Car Co. 
Silver Lake Co, 

Cord Counecton 11nd Coupler• 

f~:ao~erC~~a:~P~~ ... ksCo. 
Wood Co .. Chae . N. 

Coupler•, Car 
American Steel Foundries 
Brtll Co .• The J. G. 
Ohio llraaa Co. 
SI. Louis Car Co, 
Weatlochouee Tr. Br. Co. 

Croll Arm1 (See Bracket• I 
CroNlna: 1''oundatlon1 

International Steel Tie Co . 
Cro1BIDtr1 

Ramapo Alax Corp. 
Wm. Wharton Jr. & Co., 
Inc. 

Croselna: 811'0&11 (See 811"· 
nale, CroHlng) 

Cros1lni:, Froc and Switch 
Ramapo Ajax Corp. 
Wm. Wharton. Jr. & Co .. Inc. 

cro .. lnr Moni::anne 
Bethlehem Steel Co. 
Ra.111apo Ajax Corp, 
Wm. Wharton Jr. & Co .. 
Inc. 

CroHln«o, Track (See Traek, 
Special \Vork) 

~o~!~i~ .'fil~e6o., A.&J. M. 
Ohio Braes Co. 
Weetlnrbouse E. & M. Co. 

Curtain• & Cortoln Flxtuna 
Brill Co .. The J. G. 
Morton Mic. Co. 
Panta10te Co.. Inc. 
St. Loula Car Co. 

Denier'• Machlner7 
Eler.. Equipment Co. 
Gerke. J. W. 
Hymnn-Jlllchaela 
Tr&n&lt Equip. Co. 

DeraUlnl' De,·lce1 (See al10 
Troek Work) 

Wharton. Jr. & Co .• Wm. 
Deralllnc: Switch••• Tee Rall 

Ramapo Ajax Corp. 
Deteetlve Service 

Wish-Service. P. Edward 
Doore and Door Fixtures 

Hale-Kilburn Co. 
St. Louie Car Co. 

°i:~fi1°~:a~~! Y.•"8~•• 
General Electric Co. 
Nat'I Pneumatic Co .• Inc. 
S&Iety Car Devices Co. 

Doore, Foldln,: VNitlbule 
Nal'l Pneum&tlc Co .. Inc. 

Drllls. Track 
Amer. Steel & Wire Co. 
Elec. Service Sup. Co. 
Ohio Braes Co. 

Dryers, Sand 
Elec. Service Supplies Co. 

Eau 
Anderson Mic. Co .. A.&J.M. 
Electric Service Suppllee 
Ohio Brase Co. 
Weetlnchouee E. & M. Co. 

Electrical Wires and Cubie& 
Amer. Electrical Works 
Americ&n Steel & Wire Co. 

F.Jedrlo Grinders 
Railway Track-work Co. 

Electric Loeomoth·ea 
St. Louie C&r Co 

Electrodes, Carbon 
Rallway Traek-work Co. 
Un& Welding & Bondlnar Co. 

Electrodes, Steel 
Railway Traek-work Co. 
Una Weldinar & Bondlnir Co. 

Enamel 
Duco, E. I. Du Pont De 

Nemours & Co. 
Engineers, Cooeultlna:, Con-

tractlni:: nnd Operutlua: 
Allison & Co .. J. S . 
Archbold-Brady Co. 
Beeler, John A. 
Blbblne. Rowland J. 
Bucha.nan & La7nc Corp. 
Day & Zimmermann. Inc. 
Ford, Ba.coo & Davia 
Hemphill & Welle 

f.°.!:;ln~~t:1' w. 
Kelker & DeLeuw 
Kelly Cooke & Co. 
McClellan & Junltereleld 
Ong. Joe R. 
Rallwa;v A udll & Inspection 

Co. 
Richey, Albert S. 
Sanderson & Porter 
Stevena • & Wood. Inc. 
Stone & Webster 
White Enr. Corp,. The J. G. 

1;;nglne1, Oae, Oil or Steum 
Weetlachouee E. & M. Co. 

Exterior Side Ponele 
Haekellle Mfar. Corp. 

FaN> Boxe1 
Cleveland Fare Box Co. 
Johnson Fare Box Co. 
N&t'I Ry. Appliance Co. 
Ohmer Fa.re Rearleter Co. 
Perey Mia:. Co .. Inc. 

Fare Rea:l■tero 
Electric Service Sup. co. 

Fences, wo,·en Wire and 
Fence Po•h 

Amer. Steel & Wire Co. 
Feodere and Whrel Gunrd• 

Brlll Co .. The J. G. 
Consolidated Car Fender Co. 
Root Sprlni: Scraper Co. 
St. Louie Car Co. 
Star Brase Work■ 

Flhre nod Fibre Tuhlnl' 
Westinghouse E. & M. Co. 

l'lrld Colli (See Colla) 
Fh1l•hlni; J\lalerlal1 

Ecypllan Lacquer Mfc. Co. 
F1ani:ewa7 Ooords, Steel 

W. S. Godwin Co •• Inc. 
Flnxllnum Inaulallnn 

Nal'I R1. Appllanee Co. 
Flnodll1'11t1 . 

Elec. Service Supplte1 Co. 
Flnor, Sob. 

Haekellte Mic. Corp, 
Floor Coverlnr 

Wolf Waterproof Fabric 
Co .. L. L. 

Floorlni;. Monollthlo 
Johne-Mnavllle, Inc. 

Floor■ 
Ilaekellte fltrc. Col"l). 

January 16, 1926 

Forr;ln,:1 
Sland&rd Steel Work■ 

Froir1 ll Cro1olnp, Tee Rall 
Bethlehem Steel Co. 
Ramapo Ajax Corp. 
Wm. Wharton Jr . & Co .• 

Inc. 
Frop, Track (See Track 

Work) 
Fro,:e, Trolle7 

Anderson Mfg. Co .• A.&J.M. 
Electric Service Supplies Co. 
Ohio Brass Co. 
Weetlnchouse E. & M. Co. 

Funnell Castine• 
Wm. Wharton. Jr. & Co .• 

Inc. 
Fumntea, Eleelrle 

Amer. Brown Boverl Elec. 
Corp. 

American Bridge Co. 
Fooee ond Fuse Boxes 

General Electric Co. 
Weetlnchouse E. & M. Co. 

Foffll, Refillable 
General Electric Co. 
Johns-Manville. Inc. 

Gnsketa. Asbestos 
JQhns-Manville. Inc. 
Westlnchouse Tr. Hr. Co. 

Gu-Eleetrlc Caro 
General Electric Co. 

Glll Prodocer1 
Weetioarhouse E. &. M. Co. 

Ont••• Car 
Brill Co.. The J. G. 
SI. Louia Car Co. 

Ge,ir Bianka 
Bethlehem Steel Co. 
Standard Steel Works 

Gmr Co1eo 
Chllllngworth Mic:. Co. 
Elec. Service Supplies Co. 
Weetinarhouee E. & M'. Co. 

Gt1aro and Pinion■ 
Bemis Car Truck Co. 
Bethlehem Steel Co. 
Gener&I Electric Co. 
Nat'! Ry, Appliance Co. 
Nuttall Co.. R. D. 
Tool Steel Gear & Pinion Co. 

Generallni: Seta, Gna•Elretrlo 
General Electric Co. 

0Pnerutore 
.Amer. Brown Boverl Elec. 

Corp. 
General Electric Co. 
Lecee-Ncville Co. 
Westinghouse E. & M. Co. 

Girder Ralls 
Bethlehem Steel Co. 
Lorain Steel Co. 

Oong (See Bells and Oon,:s) 
Grel\lles (See Lubricants) 
Grinder■ and Grind. Supplles 

Metal & Thermlt Corp. 
Railway Track-work Co. 

Grinder■ , Porloble 
Dud& Company 
Railway Track-work Co. 

Grinders, Porlnble Electric 
Railway Track-work Co. 

Orlndlnr; Block$ and Whet'l1 
Rallwa:v Track-work Co. 

Gourd ltnll Clamps 
Ramapo Ajax Corp. 
Wm. Wharton. Jr. & Co., 
Inc. 

Goard Rall■, Tee ltall and 
Maoconeee 

Ramapo Ajax Corp. 
Wm. Wharton, Jr. & Co .. 
Inc. 

Goard&, Trolle7 
Elec. Service Sup. Co. 
Ohio Brase Co. 

Darp1, Trolley 
Elec. Service Suppllee Co. 
More Jones Brase & Metal 

Co. 
Nuttall Co .• R. D. & Co. 
Star Braes Worka 
Thornton Trolley Wheel Co. 

Drndllirhh 
Eleo. Service Supplies Co. 
General Electric Co. 
Ohio Braes Co 
St. Louie Car Co. 

ltf'Ddllnlnr 
Ha1kellte Mfar. Corp. 
Pantaaote Co .. Ioc. 
Heater■, Ca.r (lsleetrle) 
Gold Car Heat. & Licht. Co. 
Nat'I Ry. Appliance Co. 
Smith Heater Co .• Peter 

Dratrre, Cor, llot Air and 
Water 

Elec. Service Sup. Co. 
Smith Henter Co .. Peter 

llelmet.-Weldlnit 
Rollw•:v Track-work Co. 
Una Weldlnar & Boadlac Cu. 

llnlsts and LIiio 
Ford Chain Block Co. 

llorn1, Cor 
American Strombo1 Co. 

Ii:nlilon Unit■ 
Lcoce Neville Co. 

lnotrument1. Me111urln1', 
T,.tlna: and ltecordlnl" 

Elec. Service Sup. Co. 
General Electric Co. 

Weetlnchouse E. & M. Co. 
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• Til'o l LE:¥' W:iRE ~ 1 
ON D A COPPER MINING COMP c=-~ 

AMERICAN BRASS COMP 

Rods,jVire Cable Produces ~-~~~ ~ 
. - . ,..- ---....L • rt,. = 

~ ----,.-.EW.,YORK.....,, . ClllCAGO, _____ E 
iiu1111111111111111111111111m11111111111111111111111111n11111111111111111111111111111111111111111111111111111111111111111111111111111m11111111111111111111111i: 

:JllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllfllllllllllllllllllllllllllllllllJ!: 

I ~?W!J~~~ii~I 
¥.11111111111111111111111,1111111111111111111111111111,1111111111111111111~111,,111,111111,1111111111111111111111111111111111111111111111111111111111111111111111111a 

:Jlllllllllllllllllllllillllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllg: 

INDUSTRIAL GASES i 

~~=~:~.~~ '"' .. J:~ !~~am .. ~::~:.: l=======-regulators and supplies. 

International Oxygen Co., Main Offices: Newark, N. J. 
Branches: New York Plttsbur11h Toledo 
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TUE BE!!T TKU8S PLANK ELEOHlO D■ATII:& EVE& P&ODUQaD i 
.N . § o. ~ 

478El=_-_ 
GOLD CAR HEATING & LIGHTING CO., BROOKLYN, N. Y, 
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~IIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII: 

"Axle Speelallsts Sloee 1866" 
Addre•• all Mall t-0 Post Offlee Box 11111, Richmond, Va. 

CAR AXLES 
J. R. JOHNSON AND CO., INC. 

FORCED STEEL AXLES 
For Locomotivea, Pasaenger, Freight and Electric Cara 

Smooth Fori:ed or Roni:b Turned-Carbon or AIIOJ' l!j+,eeJ-Plalo or 
Heat Treated, Forced and Turned Piston Roda, Crank Pins, Lare• 

Shaft•, Roood Bars, etc. 
f.111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r. 
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STUCKI 
SIDE 

BEARINGS 
A. STUCKI CO. 

Oliver Bldg. 
Pittsburgh, PL 

!"-""'-""-""~;~·-~:;;;;"-:;;~;·""'·""-"'"j===_i==========_-
Lowest in C~st, Lightest in Weight, 

Highest in Efficiency 

MORTON MANUFACTURING CO. 
CHICAGO 

r:t.111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

f"'""""'""""'""'""""'"'""""""'""""'""""'c'iiii:i:'iN'ciwoRTH"'~ 
~ One-Piece Gear Cases 
§ 8Mlllleae-B1Tetleea-Ucht Welch& 
~ Beat for Service-Durability and 

I=_~ Chill~:;::·rt~ri~~;. Co. 
Jersey City, N. J, 

.;i111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r. 

A Single Segment or a Complete Commutator 
ls turned out witb equal care 10 our sbopa. The order• we All 
dlfrer on)J' In magnitude; small order• command out utmost care 
and eklli Just as do larire order•. CAMERON quality applie• 10 
every coll or segment that we csn make, 89 well as to enl"J' 
commutator we built. That's why 10 many electric r&ilwsJ" meo 
rely absolutely on our uune, 

Cameron Electrical Mfg. Co., Ansonia, Connecticut ' 

~ ..... ~p RO¾!°i!i NCi""·~::Ji~~~·:~·~·1==_1!_• 

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

Wen dell & MacDuffie Co., 110 E, 42nd St., New Y orli. ~==_ 

General Sal•• Acenta 

,I IIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIII?. 

RO~= Life Guards 
. Snow Scrapers 

Remove Snow as it falls-with Root Scrapers. 
Root Spring Scraper Co. 

Kalamazoo. Mich. 

:JlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllW 

111 
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Car Heating and Ventilation 
are two of tbe winter problems that you must 
settle without delay. We cao show you bow 
to take care nf both. with one equipment. 
Now Is tbe time to get your cars readJ' for 
next winter. Write for detail•. 

The Peter Smith Heater Company 
6209 Hamilton Ave., Detroit, Mich. 

;-111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u1111111111111111111111111111111111111111111111111111111111111111111111111iS 
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Northern CEDAR POLES Western 
We guarantee 

all 1rrades of poles; also any butt-treatin1r specification, 

BELL LUMBER COMPANY 
Minneapolis, Minn. 

.,111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r. 
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:~~~ ~·;t.~:::~::~~.:· ' !===_~====_-
Writ, for lllu1trat1d Oatalo11 No. U 

W. S. GODWIN CO., Inc, 
Race end McComaa St., Baltimore, Md. 

:illlllllllllllllllllllllllllllfllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllF. 
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JAnlallDC Cloth. Paper and 
Tapo 

General Electric Co, 
Johna-Manville, Inc, 
Imnrton Varnish & Ina. Co. 
Mica In•ulator Co. 
Okonlte Co. 
Okonlte-Collender Ca.ble Co" 

Inc. 
Stand. Undern-ound Ca.ble 
Co. 
We1tln,:house E. & M. Co. 

JolllllaUo,: 8llk 
lrrinrton Varnlab & Ina. Co. 

Inaulatln,: Vanalahea 
Irvln,:ton Varnish & Ina. Co. 

Inaulalton (See a.loo Palnta) 
Electric Ry. DtUIPm@t Co. 
Electric Service Sup, Co. 
General Electric Co. 
Irvina"ton Varnish & Ina. Co. 
Mica Inaulator Co. 
Okonlto Co. 
Okonlte-Collender Cable Co .. 

Inc. 
Weatln,:house E. & M. Co. 

Jnaulatin,:, Ploe & Boller 
Johna-MaoVille. Inc. 

lnaulatlon Slot 
Irvln,:ton Varnish & Ina. Co. 

lnsnl&tor• (See ai.o Lln• 
Ma&ertal) 

Elec. Ry. Equipment Co. 
Elec. Service Supplle• Co. 
General Electric Co. 
Hemln&TaY Glu1 Co. 
Irvin&'lon Vamlah "In•. Co 
Ohio Braaa Co. 
Weatln,:houae E. & M. Co. 

Jnaulator Pino 
Elec. Service Suppll8- Co. 
Hubbard & Co. 

Iotmor Side Lill1nc• 
Haakellte M1,:, Corp, 

l&eka (See abo en.a .. , 
Holm aod Llfta) 

Buda Company 
J:loc. Sernce 8upplloa Co. 

lolnta, Rall (See Ball Jolnta) 
lonrnal Boxco 

Bemle Car Truck Co. 
Brill Co., J. O. 
St. Louis Car Co. 

lnndlon lioxe. 
Std. Uuderirround Cable Co. 

Lacquer 
Duco E. I. Du Pout De 

Nemour1 & Co. 
.l.a"'luer iFlnlahee 

Ent>tlau Lacquer Mt,:, Co, 
Lam111, Onarda and .l'bturea 

lllec. Se"lce Sup. Co. 
General Eloctrtc Co. 
We1tln,:houao E. & M. Co. 

Lamp1, Aro aod In~nt 
(SN alto BoadU,:ht•) 

General Electric Co. 
Wo1tln,:houee E. & M. Co. 

Lam111, 81,:naJ and Ma,ker 
Zlec. l!enlce Suppu.,. Co 
Nlchola-Llntem Co. · 

Laoterne, Claael8eatlon 
r!.!1~~~e-Llntern Co. 

Wolf Waterproof Fabric 

IM~r ~oa~de 
Haekellte Mf,r. Corp, 

Lfc:htln,: Syotema 
Leece Neville Co. 

Ll_rhtnln,: Protection 
Electric Service Sup. co. 
Genera.I Electric Co 
Ohio Braaa Co. • 
We.tln&'houae E. & M. Co. 

Uno lllaterlal (See aloo · 
Braeketa, ln1ulator1, 
IWlr•. etc.) 

Archbold-Brady Co. 
.00.aert & Co. 
:jectrtc Ry, Equipment Co. 

8 ;g~~~s1"l:: Sup. co. 
Johu1-Manvl11e; Inc. 
More Jouee Braes & Metal 

Co. 
Ohio Brae• Co 
Weatlnc:houee E. & M Co 

L<>l!kln,: Sprln,: Boxea · · 
Wi::'c. Wharton, Jr, & Co., 

Locomotive., Elrctrlo 
Amer. Brown Boverl Elec 

Corp. . 
Cumm!nn Car & Coach Co 
General Electric Co. · 
Weotlnghouao E. & M Co 

Lobrleatlnl' F.n«foeero · · 
S'taudard OU Co. ot 

lodlana 
Texas Company 
Univeraal Lubrtcallul" Co. 

Lnhrt..,.nt ■, Oil and Oreaae 
Standard Oil Co. ot 

lodlaua 
Texae Company 
Onlver1al Lubrtcatln&' Co. 

lladilncrY, l1111olatln11: 
Amer. Ioeulatla,: Mach. Co. 

llan,:anMe llteel Ca1tln,:• 
Wm. Wha.r&ou, Jr. " Co,. 
Inc. 

Kao,:aooae Steel Onard Rall• 
Ramapo Alu: Corp, 
Wm. Wharton. Jr. I, Co .. 
Inc. 
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l(an,:anN9 Steel Switch•, 
~ and -Crc>Aln&'I 

Bethlehem Steel Co. 
Ramapo Ajax Corp, 
Wm. Wharton. Jr. & Co .. 
Inc. 11 .. ncan... St.eel, t!poelal 
Trad< Work 

Bethlehem Steel Co. 
Wm. Wharton Jr. & Co .. 

l(;f;. (Sea lnatrumeuta) 

~~a Inmlstor Co. 11.:li\1:~•b:=:• l!f&', Co, 
11.otor Bo- (See Bu••• 

Hotor) 
l\lotor Geoeralora 

Amer. Brown Boverl Elec. 
Corp. 

llotor 1-da 
Doaaert & Co. 

lloton; Electrlo 
Amer. Brown Boverl Elec. 

W~~'J'ti .. house E. & M. Co. 
Uoton and Generator Seta 

General Electric Co. 
llotormeD'• Beata 

Allla-Cbalmere Mf&', Co. 
Brill Co., J. 0. 
Electric Service Sup, Co. 
Bale-Kilburn :Co. 
St. Lout• Car Co. 
Wood Co .. Chu. N. 

Nuta Mid Botta 
Bethlehem Steel Co. 
Beml• Car Truck Co. 
Hubbard & Co. 

0111 (SH Lubrkante) 
Omnlba!lff (See Bu.ea, 

lllot.or) 
OX7•AcetJlene (See CoUJng 

AI,parato• 0:Q'•Acotyleoe) 
Oxygen 
Interoatlonal O,cy&'eo 

Packllll(, AabKtos 
Jobna-lllauvllle. Inc. 

Paint 
American Asphalt Palo& Co. 
Duco E. I, Du Poul De 
Nemouu & Co. 

Paint, Iron Preservative 
Johos-Manvllle. Inc. 

Paint. and Varllllbea 
· (Inaolatfnc:) 

Mica ln1ula.tor Co. 
Natloua.l By. Appliance Co. 

Paint. and Van>hh91, 
PrNen-atlve 

Aluminum Co. 
Electrlo Semce 9ap, Co. 

PAnele, Ootolde, Inalde 
Baakellte Mf&'. Corp, 

PaYtn,: Brlcke, ntler and 
Btretehw 

Nelsonville Brlck Co. 
Pavlo,: Ooard1, Steel 

W. S. Oodwla Co., Inc, 
Pavlo,: Material 

Amer. Br. Shoo 6 J'"-7. Co. 
Pickup•, Trollef WI.,. 

Elec. Service Supplle• Co. 
Ohio Brue Co. 

Pinion Pullon 
Elec. Semce 9appllea Co. 
General Electric Co. 
Wood Co., Chas. N. 

Pinion■ (Bee Gearo) 
Pine, C11ee Ilardoaed, Wood 

and Iron 
Beml1 Car Truck Co. 
Ohio Bra11 Co. 
Weetln,:boUM Tr. Brake Co. 

Ph>o 
National Tube Co 

Pipe FlttJo,:1 
Sl!indard Steel Worse 
Woetln&'houae Tr. Brake Co. 

Planer, (See lllachloe Toola) 
Plates for TN> Rall 8wltehe1 

Ramapo Ajax Corp, 
Pllero. Robber Ioaalated 

Electric Service Sup. Co. 
Plywood, Roofs, headllnln,:, 

Floore, Joterlor Panob, 
Bulkheade, Trnoe Pianka 

Baakellto Mfg. Corp. 
Pole Line Hardware 

Bethlehem Stoel Co. 
Electric Sorvlce Sup. Co. 
Ohio Braea Co. 

Polee, llletal Stroot 
~~8gj,

8
~.& E8g_tpmeut Co. 

Pole Relotorcln,: 
Hubbard & Co. 

Poles and Tira ~ated 
Bell Lumber Co, 
International Creoeotln,: & 

Construction Co. 
Poleti, TIM, Po1t1, Plllor and 

Lamber 
Bell Lumber Co. 
International CreoeoUn&" & 

Construction Co. 
Naugle Polo & Tie Co. 

role., Troll07 
Andenon M'tr. Co.. A. & 
J.M. 

Electric Se"lce Sup. Co. 
National Tube Co. 
Nutta.ll Co., R. D. 

Pole1, Tnbulv Steel 
Elec. RY. Equipment Co, 
National Tube Co. 

Portable Orlndcro 
Buda Company 

Potheada 

8~::f ::.Ji~iender Cabl; Co .. 
Inc. 

Power Houses 
American Bridge Co. 

Power &vtn,: Devitto 
National Ry. Appllauce Co. 

Preesnro R,,c;ulaton 
G<!neral Electric Co. 
Weetlnc:houae E. & M. Co. 

Pnncbea, Tleket 
Intern'! Re,:later Co., Tho 
Wood Co,. Chu. N. 

Pyroxylln 
Duco E. I. Du Font De 

Nemours & Co. 
8&11 Braeeoo ...,d Faatenlnc:• 

Rama.po Ajax Corp. 
Ball, Brick 

Nelsonville Brick Co. 
Rall Grlnden (See Orlnden) 
Rall Joint• 

Caruetrle Steel Co. 
IIUaola Steel CO. 
Rall Joint Co. 

Rall Jolnt.......,\\'elded 
Lorain Steel Co. 
Meta.I lo Tbermlt Corp. 

Rail Weldln11: 
Una Welding & Bondin,: Co. 

Ralle, Relaylo,: 
Hyman-Michaela 

Ra.It., tlleel 
Bet1'1ehem Steel Co. 
Carnegie Steel Co. 
Illinois Steel Co. 

Rau .... , Pavlo,: Goard1, Steel 
Godwin Co .. Inc .. W. S. 

Rallwar Safety 8wltc:ho1 
Westlo,:houee E. & M. Co. 

Rall Weldin,: 
Metal & Tbennlt Corp. 
Rallw111 Track-work Co. 

Rattan 
Brill Co .. The J. G. 
Cummluu Car & Coach Co. 
Electric Se"lco Sup. Co. 
Hale-Kilburn Co. 
St. Louis Car Co. 

RtttiOen. Jllercory 
Amer. Brown Boverl Elec. 

Corp. 
Reciotero Mid Flttlll&'I 

Brill Co .. Tho J. O. 
Electric Se"lco Sup. Co. 
Intern'! Re&'l1ter Co,. The 
Ohmer Fare Reirtster Co. 
Rooke Automatic Re&'leter 

Co. 
St. Louis Car Co. 

Relnforce1oeot.. Ooncrete 
Amer. Steel & Wire Co. 

Repair Shop Appllancea (Bee 
alao Coll llandln,: and 
Wlndln,: lllachlnra) 

Eloc. Servtco Supplies Co. 
Repair Work (See alao Colle) 

General Electric Co. 
Weatlnghooao .I!>. & M. Co, 

Replacero, Ca, 
Electric Service Suo. Co. 

Reolnanee, '\Vire and Tube 
American Steel & Wire Co. 
General Electrlo Co. 
We1ttn,:houee E. 6 M. Co. 

Rf-trleven. Trollry (Ste 
eat .. hero and ~trlevor1, 
Trolley) 

Rheootnt1 
Genera.I Electric Co. 
M1ca Insulator Co. 
We•tlnll'houee E. & M. Co. 

Root Covcrln,:e 
Wolf Waterproof Fabric 

Co., L. L. 
Rooflnc: Aabeoloe (Corm11:nted 

and Jo1at 
Johna-Manville. Inc. 

Boor., Car & Boe 
Haakellto M!&", Corp, 

Roo8n,:, Car 
Pantaaoto Co .. Ioc. 

ltoofln,: & f-hlnc:IN, Aebeelo• 
Johna-Manville, Jnc. 

Sanden, TrMk 
Brill Co .. Tho J. 0. 
Electric Service Sup, Co. 
Nlchole-Llutern Co. 
Ohio Braaa Co. 
St. Louis Car Co. 

Suh Flstu,,., Car 
Brill Co .. Tho J. G. 
Edwardo Co .. Inc., O. M, 
St. Louis Car Co. 

Ba•h, llletal, Car Wlndo,.­
Edwarda Co., Joe., O. M. 
Hale-Kilburn Co. 

Scraper,, Track (Bee Cleon­
oro and Bcrar,en, Track) 

Screw Drlvor1, Rubber 
lnaulatNI 

Electric Service Sup. Co. 
l!eato, 8111 

Hale-KJlbum Co. 
Heywood-Wakefield. Co. 
St. Lout~ Car Co. 

s ... 11, Car (Hco nlao Rattan) 
Brill Co., The J. G. 
Ha.le-Kilburn Co. 
St. Louis C11r Co, 

Seatln,: MaterlAI• 
Brill Co., J. O. 
Halo-Kilburn Co. 
H aakell to M fl'. Corp, 
Pantaaoto Co., Inc. 
St. Louis Car Co. 

Second Band Equipment 
Electric Equipment Co. 

Gerke, J. W. 
Hyman-.M'lchaela 
Traaalt Equip, Co. 

Sbadea, Veetlbule 
Brill Co,. Tbe J. G. 

Shovel• 
Brill Co., Tbe J. O. 
Hubbard & Co. 

Side Bearin11:1 (Bee Bewtn,:e 
Center and Side 

Bina.la, Car Startin,: 
Electric Se"lce Sup. Co. 
Nat'l Pneumatic Co,. Inc. 

Slpal Syatema, Block 
Elect.rte Service Sup. Co. 
Nachod Sl&"Dal Co., Inc. 
U. S. Electric Si&"Ual Co. 
Wood Co .. Chu. N. 

Slc;ual Syotema, Ill11:bw117 
Crosaln,: 

Nachod Sl&'Dal Co., Inc. 
U. S. Electric Sl&'Dal Co, 

Sl11:oala, lndlcatloc: 
Nichols•Llntern Co. 

Black AdJuoter• (See Brake 
AdJoatcn) . 

Sleet Wb..,11 and Cotter, 
Elec. Ry, Equipment Co. 
Electric Service Sup, Co. 
M'b~. Jones Brase & Ji{etal 

Nuttall Co., B. D. 
Smokestacks, Car 

Nlchola-Llntera Co. 
Bnow-l'lowa, tlweepero and 

Broom1 
Brill Co., Tho J. G. 
Consolidated Car Fender Co. 
Cumminn Car & Coach Co. 
.Root l:,J;ring Scraper Co 
St. Louis Ca.r Co. 

Boow tjw..,per, Rattan 
Johua-Mnnvlllo, Inc. 

Solderlo,: and Bruin,: Ar;,­
paratue (Se<> '\Vddln&" 
Procraae1 and Apparatm) 

Special Aclhe-11lve l'apKa 
Irvtn,:tou Varnish & Ina. Co. 

Special Trackwork 
Bethlehem Steel Co. 
Buda Company 
Lorain Steel Co. 
Wm. Wharton. Jr. & Co .• 

Inc. 
8plke1 

Amer. Steel & Wire Co. 
Illlnola Steel Co. 

Spllclo,: Coml)Ouod1 
Weatln,:housa E. & M. Co. 

Spllcl o,: Slee,·ea (See Ciampi 
and Connocton) 

t!prlnp, Car and Truck 
American Steel Foundrleo 
Amer. Steel & Wire Co. 
Beml1 Car Truck Co. 
Brill Co., The J. 0. 
Standard Steel Works 
St. Loui4 Car Co. 

8prlnkler1, Track and Rood 
Brill Co., Tho J. O. 
Cummln1ra Car & Coach Co. 
St. Louis Car Co, 

8-1 Cut1n11:■ 
Wm. Whartoa, Jr. & Co., 
Inc. 

Strei and Steel PNidocl• 
Illloola Steel Co. 
Morton Ml,:. Co. 

8tep1, Car 
Morton Mf&', Co. 

Btokoro, Meehanlcal 
Babcock & Wilcox Co. 
Weetln&"honae P.:. & M. Co. 

Stonu Batterlea (See Bat­
tnle1, Storan) 

Strain, Jnaalotoro 
Electric Sen-Ice 8uppllee Co. 
Ohio Brue Co. 
Weatln,:houao E. & M. Co. 

Strand 
American Steel & Wire Co. 
Roeblln,:'a Bone CO •• J. A. 

Suprrh .. tero 
Babcock lo Wilcox Co. 

8wttptr1, Boow (Bee Snow 
Plow1, Bwoepen and 
Broome) 

Rwlkhbnnrdo, Asbe•los 
Jobns-Manvlllc. Inc. 

Switch IStande and .1'1.durea 
Ramap0 Alax Corp. 

Swllcheo, Selector 
Nlcbole-Llntem Co, 

8wltchn, TN> Rall 
Ramap0 Alax Corp. 

Swllchco, Trark (See Track 
Sprdal Work) 

Bwltchn and Bwltehhoardo 
Amer. Browo Boveri Elec. 

Corp. 
Electric Service Sup, Co. 
Ooneral Electric Co. 
Wcetln,:houoe E. & ?,(. Co. 

T11mlH'ro, Tio 
Railway Track-work Co. 

Tar,.7:0~ni,~:i,~hi,a\~:: ~u-
Tnpe) 

TN Ri,11 8p,clal Track 1\Vork 
Bethlehem Steel Co. 
Ramapo Ajax Corp, 
Wm, Wharton. Jr, & Co .. 

Joe. 
Telephonea and Parl1 

Electric Se"lce Sup. Co. 
Termlrut.11, Cable 

Std. UDder&"rOUDd Cablo Co. 
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TNlln,: Jn1trumeall (See 1 ... 
1trumenta, Eleetrl«-1 ~ 
urln,:, Teatlnc, etc.) 

Thermostat• 
Gold Ca.r Heatln,: & Ll&"ht• 
ln,: Co. 

Railway Uttuty Co. 
llmltb Beater Co., Peter 

Ticket Trlppen 41 ~troy .. 
Electric Service Sup. co. 

Tie Platea 
Illinois steel Co. 

Tloo Mid Tie Rodi, Steel 
Came,:lo Steel Co. 
Oodwin CoM Inc., W. S. 
International Steel Tie Co. 

Tie., Wood Crou (Bee Polea, 
Tleo. Poet., ete.) 

Tica. Jllechanlc,al 
Daytoa .Mechanical Tie Co, 

TIJ:!eral Tl.re & Rubber Co. 
India Tire lo Rubber Co. 

T{';:.1°Jii~:n".9 Jr. & Co., 
Inc. 

Tool Steel 
Bethlehem Steel Co. 

Toole, Track & llllaoellaneou1 
Amer. Steel & Wire Co. 
Electric Service Sup. Co. 
Hubbard & Co. 
Railway Track-work Co. 

Torchoo, Attlylene (See Cot­
tlo,: A ppuratn■) 

Tower Wa11:oos 41 Anlo 
Trucks 

lllcCardell & Co .. J, R. 
Towera and TranalQlalon 

Structare. 
Archbold-Brady Co. 
Weetlogbouae E. II M. Co. 

Track Expanelon Joint• 
Wm. Wharton. Jr. ,. Co .. 

~~• Grlnden 
Metal & ThermU Oorp. 
Kallway 'l'rack-wurk Co. 
Rall Weldin&" & Bondln1 Co. 
Una Weldin&" & Bondin,: Co, 

TratklK• Trolllrara 
SL. Louis Car Co. 

Tn&ck, i,;pech,t '\\ ur1' 
Bethlehem Steel Co. 
Buda Company 
RamaPO Alax Corp. 
Wharton, Jr. lo Co .. 

Tr~~for W(See Tleket1) 
Tr■n1ler INnln&' Maehl­

Obmer Fare Rc&1eter Co. 
Tram1formen • 

Amer. Brown Boverl Elac, 

~:J'a.1 Elec\rlc Co. 
Allle-Chalmero Mf,:, Co. 
Weetln&"hOUH E. ,. M. Co. 

Tffadl, Safety. Stair Car 
Step 

Irvin&' Iron Works 
Mortun Mt,:. Co. 

~~~:.::-:fl', Co .. A. l. 6 
J.M. I 

~o"r~8Jo:~;ct~~~0.i. Metal 
co. 

Nuttall Co .. R. D. 
Ohio BraH Co. 

Trolley Baa,o, Betrlevlu,: 
Andereon . Mf,:. Co .. A. I< 
J.M. 

Nuttall Co,. R. D. 
Ohio Btaal Co. 

Trolley na-
Brlll Co .. 'l'be J. G, 
General Electric Co. 
Weatlnc:houae E. & M. Co. 

Trolle1 &lal<rial (Oftrbed) 
Bates Expaaded Steel TrllH 
Electric Service Sup. Co. 
More Jones Brase & Metal 

Co. 
Ohio Brue Co. 
Weetln1rhouee 111. 6 M. Co. 

Troll"7 & Trolley Sy1tema 
Ford Chain Block Co. 

Troll•Y Wheel1 (ISM Wbeela, 
Trolley) 

Trolley Wheel Buohloi::e 
Moro Jones Brase & Metal 

Co. 
Troller Wheel• and Harp■ 

Electric Service S-Uppllee Co. 
More Jones Brase ck l\let&l 

Th~~nton Trolley Wheel Co. 
Troller Wire 

Amor. Electrical Work• 
American Steel Foundrle1 
Amer. Steel & Wire Co. 
Anaconda Copper Min. Co . 
Roeblla1r'1 Sona Co .. J . .6.. 

Trnrk1, CBI' 
Bernie Car Truck Co. 
nrtn Co., The J. Cl. 
cummlnn Car & Coach Co, 
s·t. Louis Car Co. 

Tn111t1 l'lnnk111 
llaokellte Mf,:. Corp. 

Tnbln,: fih"'I 
National "rube Co. 

Tahlnc;, Yellow and Blark, 
Flexible Varnl1h 

J"lnrtoa Vamlob & In•. Co. 
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JOHNSON Universal 
Changer 

Adjustable 
· The beat chanirer on the market. 
Can be adjusted by the conductor to 
throw out a -rarying- number of 
colne. necessary to meet chaniree 1n 
ratee of fares. 

Flexible 
J!!ach barrel a oeparate unit, permit­
ting- the conductor to Interchanire 
the barrels to suit hie persons! re­
quirements. and to facllltate the ad­
dition of el<tra barrel•. 

JOHNSON FARE BOX COMPANY 
Ravenswood, Chicago, Ill. § 
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I BOxEs:EBUSEs 
1 

Let us tell you of this especially de­
signed box for this class of service. 

The Cleveland Fare Box Co. 
4900 Lexington Ave., Cleveland, O. 

Canadian Cleveland Fare Box Co., Ltd. 
Preston, Ontario 

C8ITTmNo And Sorting Machines C}Mft&Ws Tokens 
S-111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111F. 

i111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111§_!! 

= Gets Every Fare 

I P~~ilJsY~i~i\Es I 
ii lJee th•m In 7onr Prepa:rm•nt Area, and § 

I Perey Man:1£:::;ing Co., Inc. ! 
§ 101 Park Avonne. N•w Yori. Clt7 § 
'.i11Htn11111mm111111mmmn11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u111111111111i 

:!,111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

:1.111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111•· 

E::c::::,::j~f ~{';:::::L I 
111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 111111111111111111111111111111111i: 

f1111111UHllllllll1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111'1~ 

= 

~~1!~!\~¥.~~ I 
General Offices and Works: Philadelphia ~ 

Officu1 New York, Cblcairo, SL Louis, Waahinirton, San Francleco § 
Alllfffflllff1HIIIIIIIHIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIHllllllll111111111111111tllllllllllllllllllllllllllllllllllllllllllllllllllllllllUlllllli: 

:!IIIIIIJIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIJIIUIIIIIIUIIIIUIIIIIIIUIIII! 

I I 

I I 
I 
I 

W HETHER you sell your transpor- § 

tation via motorbus or electric rail- ~ 
way car, the Ohmer Fare Register offers ! 
the most perfect protection for the pas- i 
senger, the conductor and the company. -

= We also manufacture the Ohmer Fare Box, ! 
the Ohmer Hub-Odometer, the Ohmer Receipt § 
Printing- Taximeter, the Atco Taximeter, the § 
Ohmer Truck Auditor, and the Ohmer ~== 

Daabodometer. 
§ 

§ Ohmer Fare Register Company · § 
§ Dayton, Ohio, U. S. A. J 
~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJlllllll111111111111111111111111111111111111111111111111111111111JllllllllllllllllllllllUIJII l .. ,,,, ... ,,,, .. ,,,,,,.,,,, .. ,,,,,,_,,,,,, .. ,,,,.,,,,,,_,,,,~,,,,.;~::;::~~:;·""·"·I 

Made in single and double -
types to meet requirement, § 

El<clusive selling agents for 
[4;:~~.gt;~, :~~~ -=-'===_ 

Type R-11 
Doulal• llairfalff HEEREN ENAMiL BADCD, 

The International Register Co. ~=-!==-

1s South Throop Street, ChicaJo, lllinob 

11111111111111111111111111JJllllllllllll11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111F. 

§111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

I Instantaneouslle'iistration bytheRu.sen~ ~ 
ROOKE of fare collection- I 

~1~~:~::~•'.::~: 'Ii ~.\." I 
it to one-man uses-making regis- f-}, 
ter portable or stationary, at .-"""-'--"' ""• ,. :i::-
option. Handles nickels, dimea, ,::- . 
q_uarters.' or metal iii.,. c- - .. .,,,.,n 
tickets, ID any com• ~\ • Oao•mH Bo, 
bination, FLEXI- · 
BlLITY with CER- , _ : · 
TAlNTY. ' 

Rooke Automatic Register Company Providence, R. 1. 
.011111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r. 
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ALPHABETICAL INDEX TO ADVERTISEMENTS 
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A 

Ajax Metal Co . . . • • • • • • • • • . • . 56 
Allison & Co., J , E ........ . ... 24 
American Aspbalt Paint Co . •• • 60 
Amer. Brake Shoe & Fdy. Co. . . 53 
American Brass Co ., The .... .. 61 
American Bridge Co. • • • . • • • • • 57 
American Brown Boverl E lect ric 

Corv . . .................. 18-19 
American Car Co . • . . . . • • • . • • • 65 
American Electrical Works . • • • 58 
American Insula ting Macb . Co .• 50 
American Steel F oundries • • . • • 4 7 
A merican Steel & Wire Co .••• . 57 
American Stromboe Co. . • • . • • . 54 
A naconda Copper Mining Co . . . 6 1 
Archbold- Brady Co .. · • . •• •••••• 25 

B 

Ba~oek & Wilcox Co ......... 58 
Beeler Organization • • • • • . . . . . 24 
Bell Lumber Co .............. 81 
Bemis Car Truck Co.,., ....... 41 
Bethlehem Steel Co ....••.. • .. 57 
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Brill Co., The J . G .....•.•.••. or, 
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C 
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Carnegie Steel Co ....... , • . • • • 64 
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Cbristeneen Air Brake Co. • . • • • 10 
Cleveland Fare Box Co. • • • . . • • 03 
Collier, lnc., Barron G .....••• 40 
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Conoolldated Car Heating Co. . • . 01 
Cummings Car & Coach Co. . . . . 20 

D 

Day & Zimmermann, Inc •••••. 24 
Dayton Mechanical Tie Co., The, 

42-43 
Differential Steel Car Co., The. • 67 
Dossert & Co. . . . . . . • . • • • • • • • 65 
Drum & Co., A. L .••••••••••• 24 
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E 

Earll, C. I. . . . . . . . . . . . . . .• . . . 65 
Egyptian Lacquer Mfg, Co., The. 35 

P age 
E lectric Equipmen t Co . . . . • . . . 69 
E lectric Railway Equipment Co. 58 
E lectric Service Supplies Co . . . • 9 

F 

Fageol Motors Co ..... , .... , . . 27 
Flower. D. B ................. 52 
r'ord, Dacon & Davis . • . • . . . . 24 
Ford Chain Block Co ....... , , . 53 
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G 

Garford Motor Truck Co., The. . 20 
Ge neral E lectric Co .. 22, Back Cover 
General Tire & R ubber Co .• The. 34 
Gerke, J . W. • . . • . . . . • • • . . • . . 50 
Godwin Co., Inc .• W. S ••...... 01 
Gold Car Heating & Ltg. Co.,,. 0 1 
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II 
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"Help Wan ted" Ads ........... 59 
l!emingray Glass Co .••••• , • . . . 52 
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Hubbard & Co .• , ....•.. , •• , • , 54 
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India Tire & R ubber Co •••.•. 33 
International Creosoting & Con· 

etruction Co ....•. • ••••• , • • 38 
International Oxygen Co .....•• 01 
International Register Co., The. 03 
Iutcrnational Steel T ie Co., 

F ront Cover 
Irvington Varnish & I neulntor 

Co .••.. , •..•••••••••••••. 68 

J 

Jackson, Walter .. , •• , • , , . , •• 24 
Jcamlron, W. J ....••••••.•.• 62 
Johns-Manville, Inc, •••. , ..... 20 
Johnoon & Co., J. R ...••••••• 01 
Johnson Fare Box Co •.. , • • • . • 03 

P age 

K 

Kan aas City Rall w aye Co . . . • • • 50 
Kelker, DeLcuw & Co .•.... .. • 25 
Kelly-Cooke & Co. • . • • • • • . . . • 24 
Kuhlman Car Co. . • . • • . . . . • . • 85 

L 

Le Carbone Co ...• , • • . • . • • • . • 52 
Leece-Nevllle Co . • • • • • . ... • . • • 28 
Lorain Steel Co. . . . • • . . . • . • . • 57 

111 

Mack Truck s .... . ...... , .. 10-17 
McCardell Co., J . R . . • • • . • . . . • 53 
1'fcCle1lan & Junke rs feld . . . . . . ~4 
Mctal-Thermit Co rp. . • • • . . • . . • 60 
Mica Insula t or Co. , ......• , • . 5~ 
Morion Mfg , Co •••••• , •••• ,., 01 

N 

Nae hod Signal Co., Inc ....• , • , 58 
National Br ake Co . . . • . . . . . . . • 23 
Natl0nal Pneuma tic Co., I nc .... 15 
National Railway Appliance Co. 6-l 
National Tube Com pany , •.••• 4 0 
Naugle Pole & Tie Co •••...••• 58 
Nichole-Lintern Co .. The. . . . . . • 61 
Nuttall Co., R. D. • • . . • . • . • . • • 53 

0 

Ohio Brass Co............... 5 
Ohmer Fare Register Co. . • • . • . 63 
Okonite-Callcnder Cable Co., Inc., 

The ...................... 58 
Okonlte Co .. _T he ,. .....••..• 58 
Ong, Joe R ......• , ...•...••• 2;; 

I' 

Pan ta.sole Co .. Inc. • • • . . . . . • • . 21 
Perey Mfg, Co., I nc., •......•• 03 
Portland Cement Asa'n ..•..•. 48 
Posltlooe Wanted and Vacant .• 60 

R 

Il.all Joint Co .... . ........... 5.t 
Railway Audit & Inspection Co. 24 
Ro.II way Track work Co, .•... , • 4 
Railway Ut111ty Co •••••••..•• 01 
Ra.mnpo-AJax Co. . . • • • • . . . . . . 68 

WHAT AND WHERE TO BUY 
(Continued fr o m l'a ge OZ) 

Paa 
Richey, Albert S ..... , .... , • , ~ 
Roebling'e Sons Co., John A .•• , 5~ 
Rooke Automatic Regi ster Co •• ~ 
Root Spring Scraper Co ... . .. . , 81 

s 

Safety Car Devices Co ... . .. . .. . 
Samson Cordage Worka . . •••... S 
Sanderson & Porter . . . . . . • • • • 2i 
Searchlight Section • . . . . . .. • • • 61 
Silver Lake Co.. .. .. .. .. .. • .. 6, 
Smith Hea.ter Co., Peter. . . • . • • 6 
St. Louie Car Company •••. , , 30-31 
Standard Oil Company ••....• , 44 
Standard Steel Works, ..... ,.,, 49 
Standard Underground Cable Co. 68 
Star Brass Works . . . .. .. ..••• 68 
Stevena & Wood, lnc .• .•.. •••• 24 
Stone & Webster . . . • . . . . . . . . 24 
Stucki Co., A, ..... . ......... 61 

T 

Texas Company . . . . . . • • • .. . . . 32 
Thornton Trolley Wheel Co. • • • 66 
Timken Roller Bearing Co., The, 39 
Tool Steel Gear and Pinion Co .. 

The •. •.. . ...........•• . , -15 
Tran sit Equipment Co. , , .•. , • 59 

u I 

I 
Una Welding & Bonding Co . ... 03 
United Stales Elcc. Signal Co . • 58 
Univer sal L ubricating Co ...• ,. 50 

w 
" Want" Ads .. ........ , .. .. , • fi9 
Wason l\l f g, Co .• , ...... , , .. . , 05 
Westinghouse Electric & Mfg. I 

Co, ....... .. .. ..... .. ... . 2 
Westinghou se Traction Brake Co. 7 
Wh arton, Jr. , & Co., Wm, , . •• 57 
" What and Where tb Buy" ,00, o~. 0-1 
White Engineer ing Corp ., J . G •• 2-1 
Wish Se rvice , Tke P . Edw . ..• • 25 
Wood Co ., Chas, N .. , , ..... . , 68 
Wolf Waterproo f Fabric Co., 

The Leon L .. .. .. • . .. . .. .. 36 

y 

Yellow T ruck & Coach Ma nn• 
fac turing Co ... Insert 11-1 :!-13·1~

1 
'• 

Tnrbh,.,., Steam 
General Electric Co . 
Weetlnghouse E. & M. Co . 

Nlchola-Llntern Co. 
R ailway Utility Co. 
St. Louie Car Co. 

Met al & Thermlt Cor p. 
Ohio Brue Co. 
Railway Track-work Co. 
Una Weldlntr & Bondlntr Co . 
Weetlnirbouse E. & M, Co. 

WJ1eel l'reue1 (See l\lachlne 
Toole) 

\\'hl1tle1, Air 
General Electric Co, 
Ohio Brasa Co. 
WeetlnirhouBO 1il. & M'. Co. Tumslllea 

Electrir, Service Sup. Co. 
Perey l\Uir. Co.. Inc. 

Turntables 
Amcr t.,an Brldtre Co. 

Uphol1urlng 
Wolf Waterproof Fabric 
Co., L.L, 

V&hea 
Ohio Bra.11 Co. 
We1tln1"house Tr. Br. Co. 

\'arnl■hed Paper■ 
Irvlnirton Varn!Bh & Ina. Co. 

Varnlohed SIik■ 
Imnirton Varolah & In1. Co. 

Ventllauir1, Car 
Brill Co., Tbe J. G. 
Nat'! Ry, Appliance Co. 

Vestlbnle Llnlna:1 
Haakolile Mftr. Corp, 

'Wateri>roofln~ 
Johna-Manville, Inc. 

Welded RaJI Joint■ 
Metal & Thermlt Corp 
Ohio Bra■a Co, • 
Railway Track-work Co 
Una Weldlntr & Bonding' Co. 

Welden, Portable E lectrle 
Metal & Tbermlt Corp. 
Ohio Braao Co. 
Railway Track-work Co 
Weatlntrhouse E. & M. Co. 

Weldlna: Pro~euea &nd 
App&ratn■ 

General Electric Co. 
International Ox7.-en Co. 

Welding & Cu t iln r: Toole 
I nternational Oxyiren Co. 

Weldlns Sitt! 
RaJJway Track-work Co. 
Una. Welding, & Bondlntr Co. 

Weldln~ Wire 
American Stool & Wire Co. 
General Electric Co. 
Railway Track-work Co. 
Roebllnire Sane Co., J. A. 

Weldlna: \Vire and Roda 
Railway Track-work Co. 

Wheel Ouard1 (See Fenders 
and Wheel Oaanl1) 

\Vhttla, Car Steel & 6tttl Tire 
Carnerte Steel Co. 
IIUnol1 Steel Co. 
Stand~r,1 !:lteel Worke 

Whe.ile, Trolley 
American St,·el Foundrlee 
Elec. Ry, Equlpmeot Co. 
More J ones Braao & Metal 

Co. 

Wheel ■, Trolley, Wrongbt 
Steel 

Electric Service S,Up. Co. 
General Electric Co, 
llllnole Steel Co. 
N11ttall Co .. R. D. 

Wheel■, Wroua:ht St""I 
Carnerte Steel Co. 
Illlnole Steel Co. 

Window l'acklna: 
Wolf Waterproof Fabric 

Co .. L, L. 
Wire Rot>e 

Amer, Steel & Wire Co. 
Roebllnir's Sone Co .. J. A, 

Wire■ and Cable■ 
Am~rican Steel Foundrlea 
Amer, Electrical Worka 
Amer, Steel & Wire Co. 
Anaconda Copper Min. Co. 
General Electric Co. 
Okonlte Co. 
Okonlte-Collendcr Catie Co •• 

Inc. 
Roebllnir'■ Sona Co. J. A. 
Std. Undereround Cabla Co, 
Weallnchouee E . & M. Co. 
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Public Patronage can 
be attracted by at­
tractive cars, substan­
tially built, and mod-

ernly equipped. 

ELECTRIC RAILWAY JOURNAL 

Another Electric Railway 
Achieves Success with 

MODERN CARS 
The Evansville & Ohio Valley Railway, in Indiana, 

placed in service six new modern light-weight cars 

built by the American Car Company and mounted on 

Brill low-level 77-E Trucks equipped with Brill Twin 

Links for the higher speed service. These cars weighed 

only 17 tons ,vhile those disp~aced varied in weight 

from 32 to 37 tons. 

In the short space of a few months the economy in 

power and maintenance and increased riding due to the 

modern type cars has made the investment a most profit­

able one. 

lir:mfil THE J . G. BRILL COMPANY !pl 
ffl PHILA O EL.PHIA. PA. ~ 
AMERICA N CAA Ca G.C. KUHL.MAN CAA Co. WASON MAN,'c Co. 

ST. L. 0U I & MQ, CL.CVCL.ANO,oruo. SPRINC.F"ICL.O,M.-.S&. 
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The old cars were good enough 
in their time; but times have 
changed. More attractive trans• 
portation is demanded and a 
lower operating cost is neces­
sary, both afforded by modern 
light-weight cars. 

Wnch~ter-

Modern one-man cars have increased 

net receipts 102°/o for the Kentucky 
Traction & Terminal Company 

Reliability, so vital a factor 
in railway operation, has 
not been sacrificed in the 
equipment produced by 
General Electric to effect 
reductions in car weights. 
Be sure to retain this reli­
ability by maintaining 
original equipment quality 
with the use of duplicate 
G-E parts. 

For three years' operation, 
operating costs per car-mile: 

Maintenance of way and structure .................. 3.5 cts. 
Maintenance of equipment ......................... 1.5 cts. 
Power ........................................... 3.4 cts. 
Conducting transportation ......................... 8.1 cts. 
Traffic .......................................... 0.5 cts. 
General and miscellaneous ......................... 3.6 cts. 

Total ...................................... 20.6 cts. 

Modern Interurban Equipment: 

Total weight of cars ............................ 25,180 lb. 
Motors 4-25 h.p. . ...... . ..................... GE-264A 
Control single-end ....................... G-E type K-35 
Air brakes ..................... G-E with safety car control 
Compressors ........................... G-E type CP-27B 
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