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Can You Operate Under This Condition?

Do you expect this condition
during the next few months?

If so, what have you done to prepare for it?
Have you forgotten your previous experience with heavy snows?

Have you come to the conclusion that the only safeguard against
this condition is a proper balance between the number of equipments
in operation and your Renewal Part Stock?

If you have come to this realization and have placed in your store-
room a sufficient quantity of parts based ona complete study of your
maintenance requirements you are - Sitting Pretty.”
But! Are you sure that your renewal parts on hand, or on order, are
sufficient to cover your requirements for a definite period? If so,
you are then insured against the ravages of snow with the resultant
overloading of your equipment.
An investment in an adequate Renewal Part Stock will show a saving
In your maintenance.
Westinghouse Electric & Manufacturing Company

East Pittsburgh, Pa.
Sales Offices in All Principal Cities of the United States and Foreign Countries

Westmghou 50
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- for me, as I couldn’t stand the

The “Journal”

Brought Him Back

“PDERMIT me to say that

your JOURNAL is great stuff.
I would hate to do without it,
and when my copy gets side-
tracked at the main office, as it
does occasionally, there is a howl
put up by the undersigned that
would do credit to the zoo at
feeding time. I tried to get
away from the railway game a
year or so ago, and let my sub-
scription lapse. But shortly
afterward I renewed the sub-
scription and that settled things

strain and had to get back in the
railway business. I can assure
you now that you have a devoted
reader here, and I feel that I get
my money’s worth in informa-
tion and pleasure.”

Here is a man who left the
field, and wanted the ELECTRIC
RAILWAY JOURNAL for light
reading! And the call of the
industry, as given in the paper,
was so strong that he had to heed
it and get back into the harness.
Need anything more be said?

umber of Copies Printed, 5,975 Advertising Index—Alphabetical, 48; Classified, 44, 46; Searchlf‘ght Section, 43
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e Harder The Pull
e Tighter The Grip

The corrugated, tapered chucks of the
Westinghouse-Cleveland Trolley Wire
Splicer, once slipped over the ends of the
wires and hammered into place, have a perma-
nent hold. The splicer is 50 per cent stronger
than the strongest trolley wire.

The chucks, made of high-carbonb steel,
are split and threaded internally, so that the
harder the wire pulls the tighter the grip.

The splicer is easily removed to take up

slack.

Westinghouse Electric & Manufacturing Company
East Pittsburgh, Pa.

Sales Offices in All Principal Cities of the United States and Foreign Countries
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Heat Treari:
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ke | RLLS 7 Electric heat has many
uses. A few of these ap-
plicatione are suggested
by the small sketches.

Electric heat can be used

Strips of A
Slectric Heat

Right now is the time 'to install them;
when Jack Frost is beginning to reach out
with his cold fingers to nip some of those
exposed pipes — when the watchman be-
J gins to visit the boiler room frequently

because his shanty is so cold — when you
begin to realize it is almost cruelty to ask
a man to work all day in a cold crane cab.

™~

- R
Glue Pors

today.

inconvenience. They are inexpensive, easy to
install, and do not cost much to operate. Let your
electrician wire up a couple of space heaters in
some of those hard-to-heat places, and see how
nicely they take the chill off on a cold morning.
No fumes, no dirt, no flames to start a fire. Just
turn on the heat when you need it, and turn it off
when you are through.

Send fardynur copy E Westinghouse electric space heaters save all this

SpaceHeatexs

A postal io the nearest Westinghouse office will bring
sizes and prices. Better hurry, before cold
weather sets in.

Weatinghousa Elactric & Manufacturing Cempany
East Pittaburgh Pennsylvania

Sales Offices in All Principal Citiaa of the
United Statea and Foreign Countries

See Your Telaphena Directory

Westinghouse

An occasional pub-
licatlen contaeining
accounts of heating
installations of in-
tereat to every ex-
ecutive. We shall

be glad to put you
on the mailing list,
Write for a copy
taday*
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Mr. Ong
Agrees—

-

A traffic survey for the Los Angeles Rail-
way Corporation made by Mr. Joe R.
Ong, Piqua, Ohio, as reported in this
paper on November 3, agrees with other
authorities that: —

¢ A factor in adequate
service is speed??

¢¢People living in an
automobile agedemand
speedy transportation??

In electric railroading, speed with com-

* fort and safety is possible only on smooth
track. Just another reason why the lead-
ing electric railway systems of the world
buy and use the track grinders and
welders shown on this page.

Detailed bulletins gladly sent
immediately on request

3132-48 East Thompson Street, Philadelphia

AGENTS:

Chester F. Gailor, 30 Church St., New York; Chas. N. Wood Co..

Boston; XElectrical Engineering & M{fg. Co., Pittsburgh: Atlas (565)
Railway Supply Co., Chicago; J. H Doerr, Los Angeles; Equip-

ment & Engineering Co., London,

' “Atlas” Rail Grinder

e — =
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The AW-8 Bond, shown above, for arc
welding to the ball of the rail and the
AW-7, at the right, for arc welding to
‘the base of the rail are two popular
O-B bonds.

Leaving the Back Door Wide Open
with the Front Door Carefully Bolted

Neglect of the bonding of the rails is like leaving the back door wide
open after the front part of the house has been carefully bolted against
burglars. Much care and attention is given to the overhead—insula-
tion of supports and hangers and attachment of ears, frogs, etc.

The rail circuit has just as much of a current carrying function as the
trolley wire. The bonding should be just as carefully completed—it
should be put on a par with the overhead.

O-B Arc Weld Bonds have been developed with the idea of giving
the best possible in the way of material that will amply carry the
current and persist after years of use. Design of terminals is to make
welding as simple as possible and more certain.

Specially stranded copper cable of commercially pure annealed copper
wires bought on rigid specifications—

Deep drawing stamping steel to the exact thickness and of ideal duc-
tility for welding—

Copper sleeving between bond cable and terminals that dampens the
effect of vibration at the point of entry of the cable into the
terminal— -

Terminal and cable” welded together with a process that precludes
coating of terminal with either copper or carbon—

These things—that do not always show on the surface are values that
are bound to improve welding—we believe they account for the
exceptional record of O-B Arc Weld Bonds.

The smaller welder for 250 volts and
the larger one for 500-600 volts were
made to order for O-B Bonds and are
good for any general repair job. Fur-
nished complete with the necessary
accessories. Write for complete de-

Let us help you institute a trial!

scription.

me Qhio (B) Brass ce
Mansfield \&=/Ohio,US A.

New York Philadelphia Pitisburgh Charleston.W.Va. Chicago Los Angeles San Francisco Paris, France
Aroducts: Trolley Material, Rail Bonds, Electric Reilway Car Equipment, High Tension Porcelain Insulators, Third Rail Insulstore
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Illinois Traction Company

Philadelphia Rapid Transit
Company

Publle Service Rallway
of New Jeraey

Public Confidence

Chlcago, Milwaukee &
St. Paul Railway

‘Wasahington, Baltimore &
Annapolia Electric Railroad

SR & o

Kansaa City, Clay County
& St. Joseph Railway

S ASSURED to Railways equipped with

Union Automatic Block Signaling Systems.
Return on the investment is secured by the
direct and indirect savings produced.

To be Complete—Safe, a signaling system must
be based upon the sound principles of the
Continuous Track Circuit, or in other words, a
means must be provided whereby each car or
train is responsible by its mere presence any-
where in the block or spacing section to con-
tinuously maintain one or more opposing stop
signals in front of it as well as a stop signal
behind it.

Local conditions govern each installation. Let
one of our Engineers show you the benefits
which Signals will produce for your Railway.

Union Stitch L Signal Co.

SWISSVALE, PA.

TRADR

N

MARK
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All Permanent

Materials

Make
Long Lived
Track

ELECTRIC RAILWAY JOURNAL

Concrete of a tested rich mix
with a strong aggregate, well
mixed and tamped—

Combine with good steel avell
distributed between bearing,
reinforcement and tie members.
These are the logical perma-
nent materials for the founda-
tion of the best paved track.

There is nothing in such con-
struction to absorb water; to
start cracks nor to rot and un-
dermine the rail and joints.

When you hear that suck con-
structlon is lower in first cost
than wood tie construction, the
rumor deserves intensive investi-
gation.

Write, or wire, for prices definite
shipping date, guaranteed freight
rate. and folder on “Costs, Methods
and Best Practice in Steel Tie
Track Construction.”

The International
Steel Tie Company
Cleveland, Ohio
Canadian Representatives
Sarnia Bridge Company,
Limited

Sarnia, Ontario

Steel TwinTie Track
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The Test That Tells ,

for your :

TROLLEY POLES

TEST, approximating service conditions, is applied to every standard pole
before it leaves the mill. This test is made on an improved testing machine
in which the trolley pole is treated as a cantilever. This machine infallibly

indicates the presence of a permanent “‘set” in the material, or any other imper-
fections which would impair the usefulness of a pole.

The base of the pole under test is set horizontally in the grips of the machine,
after which a deflection gauge is set, corresponding to the height, from the floor
line, of the free end of the pole under no load.

N -

—~

MARK DESCRIPTION

A—Block G—Electrical Connection
B—Block N-—Indicetor

C—Frame P--Pole

D—Spring W-—Weight

E—Nut X—Clemp i
F-—Suppert | O—Incendescent Light .

£ DETAILS OF TESTING MACHINE o

* ¢ -

The proper weight for the pole being tested is then hung on the free end of the
pole, and an adjustable electrical contact is set so that the tension on a spring
in the testing machine, when the pole is so loaded, is sufficient to close the current
of an incandescent lamp. After this adjustment is made, the weight is removed
and the return of the trolley pole is checked with the deflection gauge.

After the first pole of a particular lot has been so tested and the proper adjust-
ment determined for closing the electric current, the remaining poles of the lot
are tested by placing them in the machine one at a time, the operator deflecting
each pole sufficiently to cause the lamp to light; after which the pole is tested for
permanent set or deflection.

Any pole that does not return to its original position after deflection is rejected.

This test is your assurance that

SHELBY'

Trolley Poles will meet your severest
conditions in a dependable manner.

Ask for Booklet

NATIONAL TUBE COMPANY, PITTSBURGH, PA.

General Sales Offices: Frick Building
DISTRICT SALES OFFICES

Boston  Chicago  Denver Detroit NewOrleaus New York  Salt Lake City Philadelphia  Pittsburgh  St.Louis  8t. Pau}
PACIFIC COAST REPRESENTATIVES: U, §. Steel Products Company  San Francisco  Los Angeles  Portland  Seattle
EXPORT REPRESENTATIVES: U, 8, Steel Producta Company New York City

Atlants
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Faraday Signal Systems

One item from Catalog No. 7

There are hundreds of others, covering almost every
conceivable kind of car and shop equipment.

Nine pages of itemized index alone, in this 688-page
book.

Take Faraday Car Signal Systems as a single example.
Every kind of buzzer, button and bell, with spare parts
and optional designs is illustrated, described and listed.
What could be more useful to the equipment engineer,
superintendent, master mechanic, or purchasing agent
.than such a reference book?

If you have not received a copy send for yours

PHILADELPHIA NEW YORK CHICAGO
17th and Cambria Sts. 50 Church St. Monadnock Bldg.
PITTSBURGH SCRANTON BOSTON
829 Oliver Building 316 N. Washington Ave. 88 Broad St.

Lyman Tube & Supply Co., Ltd., Montreal, Toronto, Winnipeg, Vancouver
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When the first of the 200 new type cars was de-
livered to the Brooklyn City Railroad Company it
was placed on exhibition near Brooklyn Borough
Hall. Alongside it was gshown an old horse-car
whick saw service in Brooklyn many years ago.

The Variable Load Brake
Arrives in Brooklyn

The Westinghouse Variable -Loiad Brake has arrived in Brooklyn
with the delivery of the first of the 200 new type cars for the
Brooklyn City Railroad Company.

The entire 200 cars, which are of the double-truck, light-weight,

Ask for one-man, two-man type, will be equipped with the Variable
Publication Load Brake and are therefore of more than ordinary interest to
T-2045 all street railway men.

The Brooklyn City Railroad Company adopted the Variable
Load Brake after a careful study of its traffic problems in order
to determine how schedules could be speeded up. With this
brake, the new cars will be stopped within the shortest possible
distance, with minimum loss of time, and the stopping distance
(or time) will NOT increase as the load increases.

The Variable Load Brake is not only safer, but in heavy traffic
it is essential also as a time-saver and a revenue-builder.

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

WESTINGHOUSE IRACTIONBRAKES
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—stops and starts a day!

ANG! Slam! Doors opening and closing at
eight or ten stops every mile! Did you ever
ﬁause to realize that the car or bus in average city
service makes more than a thousand stops and starts

per day? R

Only equipment made by experts and proved by the
test of time, is good enough to use in such strenuous

service.

Perfect operation, efficiency and minimum mainte-
nance are the substantial benefits of using National

Pneumatic Equipment.

NATIONAL PNEUMATIC

Door and Step Equipment

Motorman’s Signal Lights Safety Interlocking Door Control

Door and Step Control Door and Step Operating Mechanisms
Multiple Unit Door Control

National Pneumatic Co., Inc.
. Originators and Manufacturers
Principal Office: 50 Church Street, New York

Philadelphia—Colonial Trust Bnilding Chicago—McCormick Building
Works—Rahway, New Jersey
Manufactured in Canada by Dominion Wheel & Foundry Co., Ltd., Toronto, Ont.
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McGUIRE - CUMMINGS

Double-Truck Passenger Cars for Two-Man Operation Built for Chicago Surface Lines

The above shows type of cars built for the Chicago Surface Lines.
Succeeding advertisements will feature cars of the following types
recently built by us: —

Double-Truck Cars with Multiple Unit Control Light Weight, Double-Truck Cars, One-Man-Two-
Built for the Georgia Railway & Power Co., Man Operation
Atlanta, Ga.
anta, L Built for Des Moines City Railway Co.,,
Center Entrance Cars (Peter Witt Type) Des Moines, Iowa

Built for the City of Detroit
R e Safety Cars—One-Man Operation; with Double Doors

Built for Gary Street Railway Co., Gary, Indiana

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 specifi-
cations furnished.

McGuire-Cummings Manufacturlng Co.

General Offices: .
111 West Monroe Street, CHICAGO
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NEARLY 200 PROPERTIES FULLY EQUIPPED

In 1923

These companies
demonstrated their belief 1n

ECONOMY METERS

Saving power at the car
Saving labor at the car house

Eastern Wisconsin Electric Co. Middlesex & Boston Street Raiiway Co.
Eastern Massachusetts St. Ry. Plymouth & Brockton Street Ry.
(Repeat Order) Public Service Rallway Co., New Jersey
Northwestern Ohilo Railway & Power Co. western Ohio Raliway Co. (Repeat)
Washington & Old Dominion Ry. Sunbury & Selinsgrove Raliway Co.
Southern Pennsylvania Trac. Co. United Raiiways Co. of St. Louis (Repeat)
(Repeat Order) . Philadelphia Rapid Transit Co. (Repeat)

Guadalajara, Mexico Pittsburgh Counnty Raliway Co.

Olean, Bradford & Salamanca Ry. Co. * United Traction Co. (Albany, N. Y.)
Eastern Texas Elect. Co. (Repeat Order) Cincinnati, Georgetown & Portsmouth
Buffalo & Lake Erle Trac. Co. (Repeat R.R. (Repeat)

Order) Omaha & Council Biuffs Street Rallway
West Penn Rallways (Repeat) Co. (Repeat)
Wheeling Traction Co. (Repeat) Chicago Surface Linea
N Union Street Ry. New Bedford, Mass. San Antonio Public Service Co.
(Repeat) Ohio Valley Railway Co.
3 Dayton & Western Trac. Co. (Repeat) Barcelona, Spain
o The Milwauvkee Electric Railway & Light Chicago,North Shore,Milwaukece (Repeat)
Co. (Repeat) Holyoke Street Raliway (Repeat)
Detroit Municipai Ry. (Repeat) Waverly, Sayre and Athens Ry.
Northern Ohio Traction & Light Co. Indiana Service Corp. (Repeat)
Interatate Pubiic Service Co. (Repeat) Cincinnati Traction Co. (Repeat)
Denver Tramway Co. (Repeat) San Francisco, Oakland Terminal Ry. Co.

Economy Meters are inducing savings from ¥ to 4 a cent
per car mile. It will pay you to investigate whether you are
operating one car or three thousand.

Economy Electric Devices Company
S L. E. Gould, President.
1592 Old Colony Building, Chicago

Aluminum Field Coils
Sangamo Economy Railway Meters
The Air Rectifier

District Agents

Peter Smith Heaters
Wood Fare Boxes
Bemis Boyerized Truck Speciaities
Miller Trolley Shoes

METER THE ENERGY

That’s What You Want
To Save.
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FAITH

AITH has built Empires.

Faith has built Industry.
Faith is the foundation of our
existence.

The workingman strives because
he has faith in those who min-
ister to his future. The modern
executive provides better work-
ing conditions for those under
his care because he has faith in
the principle of “Good begets
Good.”

THE TRAVELERS INSURANCE COMPANY

Hartford

His faith yields a return of faith
on the part of his workers mani-
fested to -him in the form of
their greater endeavor and pur-
pose.

Many of the largest organiza-
tions in the business world are
bettering working conditions for
their employees through Group
Insurance. The benefits that
have accrued to all concerned
have been shown to be perma-
nently lasting.

December 1, 1923

THE TRAVELERS INDEMNITY COMPANY

L. F. BUTLER, PRESIDENT

Connecticut

T HE T R A V E LN

AOCIDENT,

LIFR,

LIABILITY, HEALTH, AUTOMOBILE, BETEAM BOILER,

COMPENSATION, OROUP,

BURGLARY, PLATE OLASE,

AIRCEAFT,

MAOHINDRY
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Turbine
Lubrication

i The extremely low consumption of oil in this service—practically l
! only that covered by leakage and the small amount due to evaporation :
}iﬁ . and wear—makes the use of the best lubricants obtainable the only {uk
logical choice for selection. Good turbine oils will save many times 4
their difference in first cost in the additional service received, over the
greatest possible return of which cheap or unsuitable oils are capable.

GALENA TURBINE OILS are positive in service results. Instal-
lations on every known type of steam turbines have demonstrated
their special suitability to meet the peculiar conditions involved in this
class of lubrication. Their ready adaptability to working tempera-
tures and power to maintain a uniformly efficient lubricating film
without sludging or breaking down, enables these oils to reduce
materially the cost of turbine lubrication.

Of high flash-point, non-emulsifying and' free from acid, Galena
Turbine Qils have all the characteristics essential to successful results
in circulating systems. Manufactured from strictly pure mineral
oil of the highest quality produced, their matchless performance in:
service classifies them as the most durable and efficient lubricants
marketed for this use.

“Galena Quality Is Our Bond
and Your Security!”

il lli“l e g e ““

Franklin, Pa.
and offices in principal cities

R Hm ‘IIQ mmf |
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RAILWAY AND MINE HAULAGE ‘MO
FIELD COILS FOR TYPE G prq TORS
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The best field coil
is a new field coil
Sometimes it is cheaper and better to renew

entirely than to make repairs. Maintaining field
coils is a case in point.

MiSunzz £z apes

Take G-E Coils for instance. They are filled with

Your TeXt anasphaltum compound by the vacuum pressure

BOOk process; the compound so penetrates the winding

on that it seals the coil against the entrance of

E ) moisture, improves its thermal conductivity
Qlll])menf and greatly increases its capacity.

S-tandards Our factory facilities are being enlarged to meet

the increasing demand.

General Electric Company

Schenectady, N. Y.
Sales Offices in all Large Cities

GENERAL ELECTRIC
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Consolidation of Street Railway Journal and Electric Railway Review
Published by McGraw-HI11 Company, Inec.
HeENRY W. BLAKE and HARRY L. BrRowN, Editors

View the Bus
in Its Place

E HEAR a lot about the bus—and perhaps rightly

go. Like the faithful colored servant, it is a very
helpful adjunct, if kept in its place. And like that
servant it may “talk up” out of all proportion to its
importance, relative to the master of the situation, the
electric railway.

To be specific, the bus in 1922 was 0.09 per cent as
important to the general public as the electric railway.
It carried nine-hundredths of 1 per cent as many
revenue passengers as did the trolley—in figures,
11,852,726 on the bus and 12,665,300,050 on the electric
railway—eleven million against twelve billion—accord-
ing to the Bureau of the Census.

But that was 1922, the bus enthusiast will say. Well
suppose we allow a 100 per cent increase in bus passen-
gers carried for the year 1923, which is known to be
a very generous allowance. And suppose the railways
hauled no more passengers in 1923 than in 1922. On
this basis of comparison the bus in 1923 will have car-
ried 0.}8 per cent as many passengers as the electric
railway—Iless than two-tenths of 1 per cent.

These figures show clearly the place of the bus in
transportation importance. It is a tiny infant as yet,
though growing with remarkable rapidity. But what
an extravagant statement one makes when he says the
day of the trolley has passed.

Insurance Is Good—
Fire Prevention Is Better

IRE insurance is a tremendously important thing

for all electric railway companieg, and they should
be very certain that their properties are adequately
protected—a condition, strangely enough, which often
does not exist. But even more important than the as-
surance that the physical property loss will be reim-
bursed in case of fire, is the need for effort and atten-
tion expended in the direction of preventing fires. The
fire insurance collected does not reimburse a company
for the loss of revenue which occurs during the four
months to one year period that may elapse before the
property burned (cars, for example) can be replaced;
nor does it compensate the public for the loss of serv-
ice which it must suffer.

This is all by way of emphasis of the necessity for
a regular inspection of the fire protection facilities
installed on most railway properties and of the general
housekeeping conditions over the property. For ex-
ample, on a recent check-up of the conditions on a street
railway system, it was found that only three automatic
fire doors worked out of ten tested. A test of the com-
pany supplying the watchman service, wherein the
regular ring-in at several boxes was skipped, failed to
. bring any response from the company for over an hour.
. Various other conditions were found over the prop-
. erty which not only contributed seriously to the fire
hazard existing, but would have been cause for a mate-
rial increase in the insurance rates on various pieces
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of plant, had they been discovered by the insurance
company’s inspectors. It is a comparatively simple
thing to install fire alarm systems, sprinkler systems,
watchman protective service, automatic fire doors, and
various other devices for minimizing the danger of fire.
It does not take any great amount of managerial ability
to get these things installed. But unless the manager
supplies the incentive for eternal vigilance in keeping
these things in working order they are of little use,
and the company might better have saved the invest-
ment. :

Every railway property should have a periodic, sys-
tematic check-up on the fire conditions. Fire preven-
tion is the thing—insurance only for the truly unavoid-
able fire. Such a policy is always reflected in the rates
a company is required to pay.

Transportation Field Needs
to Be “Sold” to Faculties

IKE some investment bankers who recommend today

to their clients that electric railway securities should
be avoided, the faculties of some of the universities are
very lukewarm, if not completely negative, about the
opportunity which the transportation field offers for
young college trained men. Both classes of men are
not keeping up with the progress made in this field in
the last three years. The attitude of the bankers merely
makes money a little harder to get, but this attitude on
the part of faculties tends to deprive the transporta-
tion industry of a supply of good personnel for taking
over the active positions of the industry in the future.
The latter is the more important concern, for with the
proper brains in the field, the money problem will take
care of itself.

In view of all the advertising that has been given to
the troubles of the industry it is rather natural, of
course, that people not clcsely in contact with the every-
day developments in the transportation field should at
the present time have the idea that the field is not a
promising one for the young man to enter. But while
this impression is explainable, the industry should not
be satisfied to permit it to continue, as there has been
such a decided change for the better.

The airing given to transportation troubles was
necessary as the only means of bringing about a public
realization that conditions fundamentally wrong had to
be corrected. The process of education thug given so
much momentum by the dire necessity of the situation,
has had a profound effect in the course of these few
years in building up a public understanding of trans-
portation. This has again placed the industry in a
favorable position.

Furthermore, the transportation problems of the pres-
ent day are so great and so varied, and they are in-
creasing so much each year, that this industry offers
opportunities for the exercise of engineering, financial,
administrative and legal skill and vision beyond paral-
lel in almost any other line of endeavor.. The whole
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fabric of industry in the United States is so thoroughly
interwoven with transportation that its development is
bound to continue at a very rapid rate—and in a much
more enlightened way in the future in view of the pub-
lic knowledge on the subject that has been gained. The
United States already has more transportation facili-
ties than any other nation in the world, yet with the
advent of the motor bus and motor truck we have only
made a beginning to date in comparison with the de-
velopment that is in prospect during the next twenty-
five years. ’

The steam railroads and the electric railways are
going to make extensive use of the gasoline propelled
vehicles, and the automotive industry sees this and is
lining up with these major transportation agencies for
the policy of co-ordination of the various transporta-
tion facilities. In addition there is coming a truly
remarkable use of automotive vehicles in fields not now
served by rail transportation, and independent of the
railway companies. A vital aid to this development is
the rapidly spreading acceptance of the philosophy that
transportation is too vital a public service to permit
ite destruction through competition, and therefore de-
velopment will be aided by the sounder doctrine of
utilizing each kind of {fransportation in its proper
sphere in relation to the other kinds, in order to secure
the most economical results while supplying the kind
of service demanded by the public.

All of this active development simply points to the
great need for the highest caliber of men—which means
that transportation holds forth an attractive future for
the young college graduate.

The Light-Weight Car Is
Revolutionizing Light Interurban Practice

HERE was a time when no interurban operator

would consider the use of any equipment but that
of a heavy type similar to steam railroad coaches.
These cars had motor equipment geared for speeds of
50 m.p.h. or even higher, but on many properties the
trolley voltage fell so low due to heavy draft of current
that the maximum speeds attainable in ordinary serv-
ice were far below this. The heavy cars also proved
very destructive to track and roadbed.

A much saner view of light interurban service has
been taken in recent years. The principle of the light-
weight car, so successful in city service, has been ap-
plied with equally good results in the interurban field.
The use of one-man operation in interurban service has
also been found entirely practical on many lines, intro-
ducing a substantial economy. It has been found that
a car with properly designed entrance and exit can save
time at stops, and by virtue of a large reduction in
weight, the motor capacity can be made less ‘and high
rates of acceleration and reasonable running speed can
be attained without excessive line drop. This in turn
often gives an actual improvement in the average sched-
ule speed. For example, it has been found in practice,
as noted again in an article in this week’s issue, that a
certain type of car embodying these improvements, and
having a rated maximum speed of 45 m.p.h., could make
the same schedule as the old heavy type geared for 60
m.p.h., and with somewhat more leeway. Furthermore,
the material reduction in energy consumption, when a
line is operated with the light cars, often avoids the
necessity, which the company faced with its old cars, of
increasing power plant and substation capacity. Or if
power is purchased, the light cars make possible not

only a saving in the energy consumption, but they also
reduce the maximum demand charge.

Every interurban manager using heavy cars will do
well to study the results indicated in the article on page
927, and see if a similar plan for improved operation
can be applied to his property. The use of these light
cars is spreading at a remarkable rate. They afford an
opportunity to give the public better service because of
their lower operating cost; and more frequent headway
will almost invariably create additional riding. More
than one interurban that was a financial failure when
operated along old-time methods has been placed on a
sound basis and has been enabled to earn some return
on the investment by getting rid of its old cars and
substitu'ting the light-weight one-man type.

Utility Debenture Bonds Are
Sold on a 554 per Cent Basis

NE cannot read the pages of any financial paper,

or the financial pages of any of our large metro-
politan journals, without being impressed with the
space given to public utility securities. One has only
to compare this condition with that of ten or fifteen
years ago to see the tremendous strides in public popu-
larity which have been made by public utility securities
as investments. Forty years ago the railroads presented
the principal field for general security investment.
Following this period came the industrials which now,
if we include in this group the ‘“motors,” represent a
large proportion of the securities whose sales are
quoted on the exchanges. Up to the present most of the
utility issues have been dealt in either locally or off the
board in New York by investment houses, but that they
are growing in public approval no one can deny. The
fact that they are less subject to sudden fluctuations in
business than the industrials and less affected by
national labor movement than the steam railroads,
commends them to the cautious investor.

In this connection there is food for thought that last
month the investing public promptly absorbed an issue
by the American Telephone & Telegraph Company of
$100,000,000 in 5% per cent debentures on a 5§ per cent
basis. This is a large issue, even in fhese days of
gigantic companies and big loans, yet these bonds were
simply debentures without side frills like the assump-
tion of 2 per cent for federal income tax or the 4 mill
Pennsylvania or Connecticut tax. There are not many
utility companies that could hope to do as well as this,
even on a smaller issue. The telephone company is a
national organization with property in every city, a
long record of dividend payments in the past and net
earnings many times the interest on these bonds. Its
securities naturally attract a better market than even
those of its local subsidiaries.

Nevertheless, the success of the sale should be
encouraging to all other utilities. The various telephone
companies controlled by the American Telephone &
Telegraph Company are subject to the same kind of
regulation as the electric railways and power com-
panies; indeed they are under the same regulators in
most states. They have as customers the same people
as ride on the trolley cars and use electric light.
are affected by the same economic laws in regard to
the purchase of materials and the hiring of labor. If
the public has come to consider telephone issues as
among the most desirable investments on the market,

They

this sentiment is likely to be reflected also in the pur-

chase of the issues of other utilities,
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This 50,000-Lb. Interurban Car of the Indiana, Columbns & Eastern Tractlon Company Seats Flfty-elght and Has

a Baggage Compartment.

1ts Free-Running Speed Is 55 M.P.H.

Experience Shows Light Cars Increase
Net of Interurban Lines

Operating Results Analyzed on Several Properties Over a Period of Six Years
Show Material Reduction in Operating Costs as Compared with Heavy Cars
—The Light Cars Take Less Power and Can Make Schedules Better—
Revenue Increases Have Followed the Improvements in Service Made Possible

By C. T. DeHore

General Electric Company, Cincinnati, Ohio

for interurban, service have now been used for

a sufficient length of time so that definite re-
sults are available for comparison with previous rec-
ords. In practically all cases the savings have far
exceeded expectations and have shown the car of this
type to be far superior to the heavy and expensive type
which it replaced.

The writer’s attention was directed to the subject
about six years ago, when the Cincinnati, Lawrenceburg
& Aurora Electric Railway put into operaticn‘seven
26,000-1b. interurban cars, equipped with four 25-hp.
motors geared for 35 m.p.h. After the order was placed
and while the cars were being constructed every one
connected with the proposition waited “in fear and
trembling”’ to see what had been bought and how it
would perform. That is now a matter of history. The
saving has run about $40,000 a year.

After watching this installation the writer felt that
there were wonderful possibilities in lighter-weight
cars for all interurbans. The results obtained from
actual operation from a number of installations at
present under consideration are worthy of note.

In a number of instances the replacement of the

| heavy rolling stock with lighter-weight equipment has
carried with it the abandonment of the railway com-
pany’s old power plant and the purchase of power from
a large central station. For instance, a small inter-
urban road operating about 600,000 car-miles per year
and using, say, 3,000,000 kw.-hr. may be generating its
power in an old station' for about 1.75 cents or a total

MODERN light-weight cars designed especially

cost of $52,500. To purchase such power at 1.5 cents
from the central station would save $7,500 per year.
This might not be enough reduction in cost to justify
making a change. If, however, by reducing the weight
of the rolling stock the energy consumption could be
cut squarely in two, the cost of 1,500,000 kw.-hr. at
1.5 cents would be $22,500. This could not be compared
swith power generated in the old station at the pre-
vious rate, as the much smaller load would run up the
cost per kilowatt-hour. The purchased energy for the
light cars “would show a saving of $30,000 total as
compared with the energy for the heavy cars from the
small station, and under these conditions probably
would justify the change.

On other systems purchased power has not been
available, but due to the lighter load fewer generators
have been used, materially cutting down the amount
of coal consumed. On still others it has been possible
to shut down substations completely and to reduce the
number of units used in substations.

Where railway companies furnish light and power,
the reduction in demand and consumption is extremely
important, particularly where this business is growing
and the released station capacity can be immediately
put to use. ’

The primary object of the light-weight car is to
reduce the operating costs to such an extent that better
service can be given to the public, which means in-
creased receipts and improved public relations. On
some roads the business available does not warrant
much increase in service, but the economies effected by



928 ELECTRIC

RAILWAY JOURNAL

Vol. 62, No. 22

substituting car for car are very helpful in meeting
bond interest.

Opposition has been shown to the so-called “light-
weight” car by a great many operators, who were
fearful that the car would not stand up. However,
experience based on four to six years of operation of
these cars has convinced the writer that such fears are
ungrounded, and that the cars will stand up as well,
or better, than the older heavy type of car.

In considering the “light-weight” car, it must be
remembered that most of the weight saved has been in
the trucks and motors, and what weight has been taken
out of the body is useless weight from the standpoint
of life and strength. For instance, one of the large city
properties in the Central States recently purchased a
number of 26,000-1b. passenger cars, seating fifty-two.
It had some 33,000-1b. cars seating the same number,
which were built nine years ago, and equipped with
maximum traction trucks and two 65-hp. motors. It
was decided to change these trucks and motors to four
25-hp. motors on 26-in. wheel trucks. This change
reduced the weight of the car from 33,000 to 28,000 1b.,
or only 2,000 lb. more than the new light-weight car.
The car builders advise that the remaining difference in
weight was due to two things: First, the old car had a
roof 8 in. higher than the new car; second, the
excess weight of knee beams necessary to support the
drop platform on the old type car.

The weights of passenger interurban cars in the
Central States vary from 25,000 1b. to 102,000 1b. One
truck equipped with two motors as used on some of
the heavier cars weighs more than the entire car on
other properties, and yet both cars are doing almost
identical work. It is true that some of the heavier
cars run faster than the light ones, but there ought to
be some better way of getting a little more speed than
to multiply the weight by four.

The number of light-weight installations has grown
to such an extent that it is impossible for the writer fo
mention all of them or give the details of each, but the
accompanying list covers a number of the interurban
roads which have adopted the new idea. Specific refer-
ences to some of these properties will show what re-
sults actually have been obtained.

Cincinnati, Lawrenceburg & Aurora—This is an in-*

terurban road 32.5 miles long operating half-hour serv-

ice through a thickly populated suburban territory.
Seven 26,000-lb. cars equipped with four 25-hp. motors
have been in operation on this property for about five
and one-half years.

A recent inspection of the cars proves that they have
held up well and are in excellent condition, clean and
well painted. There are no signs of deterioration other
than ordinary wear and tear, and their maintenance
has cost less than 1.5 cents per car-mile, averaged over
the entire period. For 1923 this item is at the rate of
1.45 cents per car-mile.

These cars have made a total of 2,900,000 car-miles,
or 414,000 car-miles per car in the five and one-half
years of operation. The schedule speed is 20 m.p.h.,
with the stops per mile averaging 1.5. Energy con-
sumption is 1.63 kw.-hr. per car-mile, which includes
all losses to the a.c. bus. At a cost per kilowatt-hour,
including substation expense, of 1.32 cents the energy
cost per car-mile is 2.2 cents. The a.c. maximum de-
mand for six cars is 203 kw.

The operating costs per car-mile for these cars are
as follows:

Cents per Car-Mile

Maintenance of way and atructures. . ......ooovvvvnnnunnn.. 3.55
Maintenanceof equipment. . . ...vvveinrrierrnraeennanans % ;g
Condunecting transportation (two—man operation 8.68
General and miscellaneons 3.60

Total. . .. 5o A A B 17w 19.51

When this property purchased the light-weight cars
it also shut down its old power plant and purchased two
200-kw. automatic substations. The net cost of mak-
ing the change was $60,000. The saving per year has
run about $40,000, or a total to date of approximately
$220,000. The cars have just been equipped with safety
features, and are now operated by one man.

Kentucky Traction & Terminal Company—This in-
stallation, with headquarters at Lexington, Ky., is the
most interesting that has come to the writer’s atten-
tion. Here was a company with a considerable amount
of money invested in about 100 miles of electric rail-
way. Bus competition suddenly developed on each of
its four interurban lines. Realizing that a 36-ton two-
man interurban car is a_poor weapon with which to
fight a 5-ton one-man bus, a very thorough investiga-
tion was begun at once of the merits and operating

LIGHT-WEIGHT INTERURBAN CARS IN USE OR ON ORDER BY ELECTRIC RAILWAYS

Central States

Cincinnat §,Lawrenceburg & AUrora. .. ...oovcevinnnennnoriiinnn e oninreenn ey
Union Traction Company (Nashville).........oouviviniiiiiiiii i e,

Cincinnati, Milford & Blanchester............ ..ot i,
Pittebnrg Contty BailWay .. ccvanewisios o v s o sisin s 5 wsisie s ¢ wiibie = wlssestalsbalaioebelats

Kentucky Traotion & Terminal Company

‘Toledo & Western Railroad...........
Youngstown & Suburban Railway. .
‘Western Ohio Railway............
Foatoria & Fremont Railway
Dayton, Springfield & Xenia Southern Railway
Chicago, North Shore & Milwankee Railroad.
Cincinnati, Georgetown & Portsmonth Railroad . .
Maumee Valley Railways & Light Company................
Northwestern Ohio Railway & Power Company

Pennsylvania-Ohio Electric Company. ...........oooiiiniiiiiiii i iinens

Indiana, Columbus & Eastern Traction.

Texas Internrban Railway (Dallas-Terre]l)
Indiana Service Cor;i)orzmon .............
Fastern Wisconsin Electric Company. ... ..
Chicago, Aurora & Elgin Railroad
Cleveland, Sonthwestern & Columbua Railway

Eastern States
Bangor Railway & Electric Company. .
Northampton Transit Company........
Warren & Jamestown Street Railway. .

ShoreLmeFlectncleway(Normch Conn)

Conestoga Traction Company. .

Number Numberof  Weight, Yearsin Length of
of Cars Type Operators Tons Service Line, Miles

........ 7 Passenger 1 13 5% 32
5 Passenger 1 14 4 28

""""" 1 Expresa 2 16 4
3 Passenger 1 15 3 29
3 Passenger - 2 15 24 25
12 Passenger 1 12} 14 70

2 Freight 1 14 1
3 Passenger 2 13 1% 75
2 Passenger 1 14 1 39
8 Passenger 2 17 1 120
2 Passenger 2 17 ] 22
4 Passenger 2 13} } 20
2 Passenger 2 18 3 35
6 Passenger 1 12} 1 60
7 Passenger 1 12% 3 20
4 Passenger 2 17 * 60
.......... 12 Passenger 1 17 o 120
6 Passenger 2 25 ® 300
6 Passenger 1 16 1 30
6 Passenger 2 22 ¥ 78
5 Passenger 1 18 1 42
7 Passenger 2 17 » 24
12 Passenger 2 16 x 220
6 Passenger 2 14 2% 66
8 Passenger 1 17 ) 25
4 Passcnger 2 17 * 22
5 Passenger 1 17 * 35
5 Passenger 2 12} * 160

* On order. 1 In service two montha,
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costs of light-weight interurban cars and motor buses.
At the conclusion of the investigation it was decided
to install light-weight cars, making them as comfort-
able and attractive as possible; to improve service by
cutting headway from one and one-half hours to one
hour, and to make a reduction in the rate of fare.

The results of the change were described at length
in the ELECTRIC RAILWAY JOURNAL for Sept. 1, 1923,
page 327. Some of the things that happened were that
the company increased the car-miles 38 per cent, and
the passengers carried increased 30.6 per cent. This
was accomplished with a reduction of the ticket fares
of 12.5 per cent, so that the passenger revenue was
12.7 per cent greater than before. The expenses per
car-mile decreased 37 per cent, so that the net income
from operation was 102.4 per cent greater with the
new cars. The demand on the power station decreased
350 kw. Trains late decreased 64.2 per cent, and
cars put out on account of such delays decreased 30
per cent.

The approximate cost of operation on this property
is as follows:

Cincinnati, Georgetown & Portsmouth—This road has
about sixty miles of track; does a large carload freight
business, and some light and power.

For a number of years the property has not been
able to make any progress due to its obsolete power
station, heavy cars and infrequent headway.

The management was changed about a year ago, and
the new operators at once purchased four 12%-ton pas-
senger cars, one express car of the same weight and
four semi-automatic substations. The old plant was
shut down and power purchased. The cars are equipped
with safety features and are operated by one man.

nuﬂm ll!

['ln' | i

Centa per Car-Mile

Maintenance of way and structures 3.5
Maintenanceof equipment......ccoviiiinreiiiineennnan. 1.5
coudu'c't{xig' transportation (one-man operation). . %:
B S oo A

Total cost perear-mile. .. .......coiveiirviiinenennenns .0—6

In the maintenance-of-way department prior to the
installation of the light cars, the budget requirements
per year were approximately 20,000 new ties. For the
ensuing year, the requirement was only 9,000 ties.

Since the original installation of ten interurban pas-
senger cars the company has purchased two additional
interurban passenger cars, two light-weight interurban
freight cars and twenty-seven light-weight single-truck
city cars.

This property now has but one type of motor, wheel,
axle, etc., for all of its forty-one new cars. All cars are
operated by one man.

Cincinnati, Milford & Blanchester—This is an inter-
urban road, 30 miles long operating hourly service. It
also sells light and power. The new 30,000-lb. cars,
equipped with four 25-hp. motors, have been in opera-
tion on this property for three years, with excellent re-
sults and low maintenance. These cars have averaged
about 275,000 miles each and still have some of the
original 26-in. wheels under them.

At the time the light cars went into operation the
company also shut down its old 25-cycle power station
and purchased 60-cycle power, replacing 1,100 kw. nomi-
nal rating in substations by 400 kw. The demand on
the power station, which had previously required the
railway company to run two 500-kw. engine-type gene-
rators, dropped to 815 kw. Since the change-over was
‘made, the company has been able to go after the light-
ing and power business extensively, so that it has in-
creased the lighting business over 200 per cent in the
three years.

The cars are operated by one man with a fare-box
system of collection. There are twenty-two fare zones,
and no trouble has been experienced in making a
schedule of 20 m.p.h. or in handling passengers.

As a result of the rehabilitation, this company has
hanged from a property that could not earn its bond
interest to one that now pays a dividend on its com-
non stock.

This Interurban Car for the Maumee Valley Rallwaya & Light
Company Welighs 25,000 Lb. and Seats
Forty-nine Passengers

The mileage has been increased about 25 per cent, and
notwithstanding a considerable amount of bus competi-
tion, the railway 1is making a very satisfactory
showing.

While the new system has not been in service Iong
enough to make an exact comparison over a period of
months, the following figures may be interesting:

New System Old System

Energy per car-mile, including locomotives, kw.-hr...... 3.05 4.10
Cost of energy, cents per kilowatt-hour. ............... 1.21 1.74
Cost of energy, centaperecar-mile. ................... 3.69 7.13
Powerdemand, inkilowatts. ..... . ........... .... /765 1,200

The reduction in power bill alone is now running at
the rate of $24,000 per annum, and in maintenance of
equipment at the rate of $3,600 per annum. These two
items of saving will pay more than 30 per cent on the
total investment, not considering any increased riding
due to the 35 per cent increase in service. The results
obtained have been so satisfactory that the company
has ordered two additional cars. i

Maumee Valley Railway—This company operates a
belt line out of Toledo, having about twenty miles
of track.

The company had been unable to make its operating
expenses for some years past, and in 1921 was thrown
into receivership, which lasted until December, 1922.

The old equipment was scrapped and replaced by
seven 25,000-lb. cars equipped with four 25-hp. motors,
single-end K control and safety features.

One-man operation was installed and six cars are
now operated on fifteen-minute headway as compared
to four old two-man cars on twenty-six-minute head-
way, an increase of about 42 per cent in service.

The public immediately showed that it appreciated
the new cars and improved service by riding on them
in considerably increased numbers. While the six-car
schedule has only been in operation for ninety days,
the indications are that the receipts have increased
about 45 per cent. Serious bus competition has been
encountered by this line. Whether or not the new cars
and improved service, together with the new bus regu-
lation recently passed by the Ohio State Legislature,
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will curtail bus activities remains to be seen. If

they do, this road will be able to pay its way and fur-

ther increase its rolling stock and improve its service.
Some of the comparative figures are given below:

Old Cars New Cars

Numberof cars in operation. ......ocovvvvvionnrornon, 4 6
leadway, MInUBEE. . .. con s summ v s 55 s 5 g 26 15
Operating coats, cents per car-mile. o 23,5
Receipts per month APPLOXIMALE. . oo - ¢ vinie o = sine s $8,000 $11,500
EXPenses PELMONtR . . . ....ovune.on oo 8,250 8,100

The results have been so satisfactory that the directors

have authorized the purchase of three more cars.
Western Ohio Railway—This was the first high-speed

line to adopt the light-weight cars. The cars weigh

34,000 Ib., seat forty-eight people, are equipped with
four 35-hp. motors and have a free running speed of
45 m.p.h. They make a schedule speed of 25 m.p.h. in
local service and 31 m.p.h. in limited. They have been

An Interior Vliew of the Indlana, Columbns & Eastern
Interurban Car

in service now for more than a year, and the average
energy consumption at the car is running 1.27 kw.-hr.
One rotary in each substation is now shut down, mak-
ing a further reduction in power cost. A considerable
reduction has been made in maintenance costs, both for
labor and for material.

The running time has been cut slightly from what it
formerly was. Even with this change the light cars
geared for a maximum speed of 45 m.p.h. hold to the
schedule better than did the old 35-ton cars geared for
a maximum speed of 60 m.p.h. This is due to better
line voltage, faster acceleration and quicker loading and
unloading. For instance, in one of the winter months
last year, with 2,220 trains, only twenty-one trains
reached their destinations late, or less than 1 per cent.

Dallas-Terrell Interurban—This is a new road, 31.5
miles long, operating 16-ton cars with four 35-hp. mo-
tors. On the interurban section, 28 miles, the run is
made in one hour.

Equipment maintenance has averaged 0.6 cents per
car-mile, and energy used, including all losses, is run-
ning less than 2.5 kw.-hr. The railway is well satis-
fied with the results obtained; in fact, they have con-
siderably exceeded expectatlons

.Indiana, Columbus & FEastern—This is the largest
road in Ohio, and one which has a considerable amount
of private right-of-way suitable for reasonably high-
speed operation. Six combination baggage, smoker
and main oompartment cars, seating fifty-eight,

equipped with four 60-hp. motors, geared for about 55
m.p.h. have just been put in service.

While these cars are for use primarily on the Dayton-
Union City division, which is 55 miles long, they are
geared so that they are capable of making limited runs
on the Dayton-Columbus and Springfield-Lima divisions,
where schedule speeds of 35 m.p.h. and better are main-
tained.

Clevelond, Southwestern & Columbus—The latest and
also one of the largest interurban roads to begin the
use of the light-weight ear is the Cleveland, South-
western, operating more than 200 miles of track.

The Southwestern has recently placed an order for
twelve 32,000-1b. cars, seating fifty, equipped with four
35-hp. motors, geared for 45 m.p.h. These cars will
completely equip what is known as the “Main Line,
Western Division,” running from Cleveland to Elyria,
Oberlin and Wellington, a distance of 42 miles.

The company is purchasing these cars primarily in
order to give better service, it being the plan to run
half-hour service out of Cleveland, every other car
being a limited. The cars themselves are designed to
give the maximum comfort to the passenger, and no
expense has been spared to get this result.

The outcome of this installation will be watched with
interest all over the country, as the company is in com-
petition with the New York Central Railroad and a
large number of motor buses. The officials of the
Southwestern believe that thirty-minute service in new,
comfortable, easy riding cars will bring back to their
road a large portion of the business now handled by
private automobiles, motor buses and steam railroads,
It certainly looks logical; no one knows how much
patronage the buses can stand to lose, but unless all
signsg fail, the Southwestern is going to find out.

Other Properties—All of the other properties men-
tioned in the accompanying table are well satisfied with
the change from heavy to light cars, and the writer
does not believe there is a single instance where a re-
turn to the heavy car would be considered.

LicHT CARS PERMIT ADDED SERVICE

The general possibilities available from the use of
light-weight cars are many. Where one-man operation
is used, it takes but 8 or 10 cents per car-mile addi-
tional to put on an extra car where it will relieve
congestion and give real service. Such extra service
reduces the number of private automobiles, and also
reduces the number of “pick-ups” by such vehicles.
These increased receipts gradually climb into a con-
siderable number of dollars, and the railway companies
that are in position to do these things by reason of hav-
ing light-weight rolling stock are the ones that are
most likely to make a profit.

A number of the installations of light-weight inter-
urban cars mentioned in the accompanying table have
been described in the pages of the ELECTRIC RAILWAY
JOURNAL. Chief among them are the following:

Cincinnati, Lawrenceburg & Aurora, Dec. 13, 1919,
page 915; Cincinnati, Milford & Blanchester, May 28,
1921, page 982; Kentucky Traction & Terminal Com-
pany, June 3, 1922, page 983, and Sept. 1, 1923, page
327; Youngstown & Suburban Railway, Jan. 27, 1923,
page 181; Western Ohio Railway, Sept. 30, 1922, page
517; Chicago, North Shore & Milwaukee Railroad, Sept.
28, 1922, page 470, and June 9, 1923, page 959; Texas
Interurban Railway, April 7, 1923, page 595; Bangor
Railway & Electric Company, April 15, 1922, page 643.
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Gaining Public Good Will in a City
~of 100,000

Friendly Relations with Newspapers, Co-operation with City Authorities,
Prompt Settlement of Claims, Courteous Trainmen, Clean and Freshly
Painted Cars and Other Means Have Been Used Effectively in El Paso

Tex., has largely been the result of gaining the

good will of the public, of developing good relations
between management and employee, and of conducting
a very successful safety program.

The El Paso Electric Railway officials feel that it is
difficult to say just how the public came to a realization
of the fact that street railway transportation is of
vital importance to it, and that it is even more difficult
to attempt to set forth in anything like a brief state-
ment the various methods which have been used to
accomplish this end. :

During the past year the company has used a very
large amount of space in the daily papers telling the
story to the public. That is one definite thing that has
doubtless been of great help.

The company is a firm believer in the principle that
the public is reasonable, and even generous, when it is
fully acquainted with conditions, and has earnestly
striven to interest it in the various phases of the com-
pany’s business. The heads of departments are promi-
nently identified with the local civic clubs, and several
of them have been honored with the office of president.
Through these clubs a very kindly feeling toward the
company is built up, and newspaper articles on the busi-
ness of the company frequently refer to the railway
department as “Dixon’s Railroad” (Alves Dixon is
superintendent), or to “Warren’s Company” (Alba H.
Warren is manager). It is interesting to observe how
quickly the public generally takes to this personal equa-
tion of the situation, and how quick patrons and cus-
tomers are to speak to the individuals regarding the
good points of the service. Whereas a few years ago
complaints were numerous, both in the daily press and
in the form of written and telephonic communications,
the company is at the present time receiving at least
twenty complimentary communications to one of an ad-
verse nature.

POPULARIZING the street car service in El Paso,

Goop SERVICE BuiLps Goop WILL

This kind of public good will makes it possible to
give better and better service, and the company states
that its relations could hardly be improved upon. This
is evidenced in so many ways that all of them could
not be mentioned in an article of this kind. Several
illustrations will prove of interest and are typical of
the situation.

The citizens from a certain section of the city suc-
ceeded in eliminating jitney competition, despite the
fact that the car fare is 6 cents, whereas the jitney fare
was 5 cents. When a protest was made and the jitney
men employed attorneys to fight the repealing ordinance

*This article is based on material Included In the brlef submltted
to the Charles A, Coffin Prlze Committee of the Amerlcan Electrlc
Railway Assoclation by the company named.

these citizens again went before the Council and their
spokesman, a minister, made such a splendid plea for
the company and against the jitneys that the ordi-
nance eliminating the jitneys was permitted to stand.

There are three daily papers in El Paso, and two of
them are not only friendly to the company, but seem
even eager to assist it in every way possible, both from
the standpoint of news items and by editorial com-
ment, on the way the business is being run. The other
paper, which is owned by the Scripps McRae syndicate,
has not attacked the company.

On the contrary, its news columns have been
unusually fair, and an editorial complimenting the
company on the courtesy of its trainmen appeared in
one of its recent issues.

There has been no newspaper opposition to anything
the company has done during more than a year. This
has been due largely to the fact that before inaugurat-
ing a change the management has gone to the newspaper
men, has discussed the proposed change- with them,
has given the reasons and has asked their advice. In
every instance this plan has been entirely successful.

The result has been that the company has not only
been able to avoid criticism, but has, on the contrary,
had the active co-operation and editorial backing of the
newspapers.

GETTING BACKING OF MUNICIPAL AUTHORITIES

That the municipal authorities appreciate that the
company is trying to render the best possible service,
and that its efforts are directed solely in the interest
of the upbuilding of the city of El Paso, has been
accomplished by thoroughly acquainting the municipal
authorities with the difficulties of operating a street
railway system in these days of high costs. This has
been done through a comprehensive education in the
details and problems of operating, maintaining and
financing, which has cost no little time and effort, but
according to the company the results have been well
worth while.

Among other things, for example, when streets out-
side of the business district are paved, it is a prac-
tically settled policy that the tracks of the company are
to be left unpaved, even though it is stipulated in the
franchise that the company must pave when the streets
are paved. This has saved approximately $200,000
during the past few years.

Appreciating the fact that some companies make the
mistake of advertising and taking their story to the
public only when in distress, the El Paso Electric Rail-
way has, for the past year, been using regularly each
week space in the local papers to convey information
concerning some particular phase of the business. Some-
times these notices have described the workings of
various departmepts, at othep times they treat of some



932

ELECTRIC RAILWAY JOURNAL

Vol. 62, No. 22

particular problem of the company as a whole. Fre-
quently causes of certain types of accidents are men-
tioned and these are what are called “timely,” such as
warnings against tangling kites in electric wires during
kite season, ete.

ADVISING THE PUBLIC OF SCHEDULE CHANGES

Whenever it is found necessary or advisable to change
car schedules, the public is first notified through the
newspapers and then cards are placed in all of the cars
on the line affected. It is made a point to emphasize
that the change is being made for the improvement
of service, and the public has been found very appre-
ciative of this advice. A serious handicap in the opera-
tion of the cars is the fact that two transcontinental
railway lines run through the heart of the city within
half a block of each other, and long and heavy trains
frequently occasion considerable delay to the street
cars. These trains, on account of the heavy grade,
frequently stall or pull out a drawhead, and the service
is then delayed longer than usual. On several occa-
sions when the railroad made no effort to remove the
trains promptly, the street cars have been delayed
almost half an hour. On these occasions the company
has advertised the cause of the delay in the local papers.
This has not only enlightened the public as to the cause
of the delay, but has been decidedly helpful in stirring
up the railroads to act more promptly under similar
circumstances.

Sometimes the claim department is unable to locate
witnesses at the addresses given to conductors, and
occasionally an out-of-town address is given. In such
circumstances a questionnaire is sent them, and upon
its return the company’s acknowledgment thanking
them for their kindness in mailing it. This acknowledg-
ment is signed by the manager.

Goop PUBLIC RELATIONS ASSIST IN INCREASING
CAR FARE

In 1916 a strike of the company’s trainmen took
place, which was won by the company. Owing to the
fact that El Paso is, to a considerable extent, a union
town, this left much hard feeling. That this feeling
has been overcome was very definitely illustrated when,
two years ago, the company went before the City
Council with its request for an increase in car fare.
Not a single protest was raised. On the contrary, heads
of several of the local unions and the managing editor
of the local union paper were present and stated to the
Council that they were of the opinion that the company
was entitled to this increase. There has not been one
single request for a decrease in fare in El Paso since
that time.

CUSTOMER OWNERSHIP

The company believes that customer ownership is one
of the biggest factors in the building up of the utility’s
public relations. It makes each patron, who- is a
security holder, a booster, provided that the company
is properly managed and that the security holder re-
ceives a compensatory return on his investment. El
Paso is one of the cities of the West where growth
has been rapid during the past ten years. This has
resulted in a scarcity of local investment capital and
high interest rates. For example, the mortgage inter-
est rate on commercial property with a 50 to 60 per
cent equity is 8 per cent, and the interest rate on
residential property is, in a large number of cases,
higher. The common stock of this ecompany is paying

a 10 per cent annual dividend. With a par value of
$100, its present market price is $126, making the
annual return on this basis 7.9 per cent. The preferred
stock is paying a 6 per cent annual dividend. With a
par of $100 and an existing market price of $88, the
annual return is 6.8 per cent. The 5 per cent first
mortgage gold bonds of the company, due in 1942, are
at present selling for $93, or at the rate of 5.4 per
cent per annum.

Under these conditions it is most difficult to sell the
bonds, common and preferred stock of the company
vielding less than 8 per cent return to the investor in
competition with an 8 per cent local interest rate.
Again, the city is frequently floating a community
enterprise of one nature or another,. which affords
greater dividends than the company can pay on its
stock. For instance, money is now being raised for a
5,000-spindle cotton mill, on the theory that it will pay
a 15 to 50 per cent annual return on the capital stock.

Despite the conditions above set forth, and at a time
when new money was more costly than it is at present,
in 1920 and 1921, the company sold locally to 512
customers a total of $268,800. The security issued was
a 7 per cent:five-year gold convertible note, and was
sold at $96 and accrued interest to yield 8 per cent.

C0-OPERATION WITH POLICE DEPARTMENT

When a new chief of police was appointed several
months ago, he was found exceedingly progressive and
earnestly desirous of operating his department at the
maximum of efficiency. The company has been helpful
in traffic matters, and has assisted him in installing an
up-to-date system for keeping record of traffic acci-
dents.. These records include maps where accidents,
fights, burglaries, etc., are shown by location, and by
the use of colored-headed pins indicating the type of
occurrence. The company also supplied him with a
clock chart, whereon the time of day when various
types of accidents occur is indicated.

The company operates a telephone dispatch system,
and the police department has been given keys to all of
the telephone boxes. In return, the police department
has furnished the company with keys to its telephone
boxes, so that the co-operation between the two depart-
ments has been very helpful to both.

COURTEOUS TRAINMEN IMPORTANT

While it has long been realized that courteous train-
men are a valuable asset, this faect has not been fully
appreciated until recently in El Paso, when the com-
pany has benefited in most unexpected ways and from
unexpected quarters on account of some courtesy ex-
tended some one by its men. Not long ago an elderly
lady who had stopped in El Paso a few days en route
to Seattle wrote a friend in New York that one of the
outstanding impressions of her trip across the country
was the exceptional and remarkable courtesy of El Paso
trainmen.

Trainmen are taught that they must be far better
than merely good operators, and that each man in the
organization must do his part toward selling the com-
pany to the public. It is astonishing how the men have
taken this up themselves, and how they have gone even
further in matters of courtesy than the company could
expect or require. In addition to the instructions which
new men are given in this respect, each man receives
a snecial lecture twice a month by his divisional
inspector.
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Good-looking and attractive equipment is a very large
factor in securing public good will, and though in El
Paso it would be possible easily to run the cars eighteen
months without repainting, the schedule calls for a
new paint job every year. The principal difference is
that by yearly painting the cars are kept bright and
attractive, whereas when they are permitted to go for
a longer period they become dingy and unattractive.

The cars are kept scrupulously clean, and never are
permitted to go out in service with dirty windows.

PUBLIC SERVICE DEPARTMENT

The company has recently established a Public Serv-
ice Department which performs a number of functions
and has proved one of the largest factors in securing
the excellent relations which the company now enjoys
with the public. This department handles the various
odds and ends which other departments have had to
handle incidental to their regunlar business. Its activ-
ities comprise, among other things, the following:
Advertising, handling of complaints, analyzing and
filing all complaints, safety talks in schools, talks within
the organization, talks among contact employees, talks
among civic clubs, cultivating friendship of newspaper
men, promoting the use of “Better Service” slips, enter-
tainment of employees, such as dances, picnics, etc.,
educational work among the employees, which promotes
a greater use of correspondence school courses, nse of
motion picture and stereopticon machines in getting the
company‘s story over to the public and employees,
establishing and charge of a company library, promot-
ing greater use of the Boston Office Library, files and
permanent forms of old newspapers and collections of
clippings of all news items pertaining to the company.
In addition this department is also in charge of the
company’s publication, Cactus Points. A closer contact
with the various departments may be kept by every
member of the organization through reading Cactus
Points, and it is establishing a feeling of good fellow-
ship which was never enjoyed prior to its publication.

In the handling of complaints this department ‘is
particularly valnable. A written complaint is imme-
diately acknowledged, and if of any importance, by
special delivery. The acknowledgment states that
while the company regrets the necessity of the com-
plaint, it is grateful to the writer for having taken the
trouble to make it, and assures him that it will receive
prompt and thorough attention. After the circum-
stances surrounding the complaint have been ascer-
tained, the head of this department calls in person on
the complainant and is almost invariably able to
straighten it ont to the entire satisfaction of all con-
cerned. By the company’s process of elimination, most
of the causes of complaint can be disposed of, with the
result that complaints become fewer and fewer in num-
ber. As an illustration of this, two vears ago through
the inspector of public ntilities an average of twenty
complaints a month was received. During the past year
these complaints fell off to less than two a month, and
quite recently the office of the inspector of public util-
ities was abolished, largely for the reason that com-
plaints of street car service, which had formed a large
part of its business, had been practically eliminated.

OTHER MEANS OF IMPROVING PUBLIC RELATIONS

An ordinance exists in El Paso prohibiting vehicles
from passing street cars which are receiving or dis-
charging passengers. Many automobilists are either

#

unacquainted with or willfully violate this ordinance,
and in order to help remedy the situation the word
“Stop” has been painted on one of the folding doors.
Some of these signs are painted on the wooden part
of the door, and others on the glass. The ones on the
glass are, perhaps, more easily seen at night, but both
of them have aided very much in having automobilists
bring their cars to a stop while the street cars are
loading or unloading passengers.

Upon the company’s initiative, without any sugges-
tions from outside sounrces, its poles have been removed
from the business districts, and, instead, span wires
are fastened to adjacent buildings, greatly improving
the looks of the streets.

In its advertisements and other ways the company,
to a far-reaching extent, has sold to the public the
idea that it is a local concern. All the company’s
trucks and antomobiles carry the company name, and it
is now planned fo erect an office building to help main-
tain the “Home Company’” idea. The company’s name
is displayed on the power plant, office building, etec.
Following out this idea, the company has originated a
letterhead which has been adopted by all Stone &
Webster properties in the Texas district. This letter-
head carries the names of the executives and depart-
mental heads and their positions. This idea has lately
been carried into the company’s general advertising,
the names of departmental heads being carried in,
advertisements affecting their department.

A further effort to localize the company is the prac-
tice of fraining the men for promotion. When a
vacancy occurs anywhere in the organization, every
effort is made to fill it from within the company’s own
ranks, and to go outside the organization only as a last
resort. :

It is planned to issue to the company’s patrons on
the first of the coming year a book giving the details
of the activities of the company during the year just
closed. This book will contain such information as it
is felt the customer would like to know, and what the
company would like to have him know about itself.
Of late, the company has emphasized the three partners,
i.e., customer, company and employee. Their wants
must be fully satisfied before the company is willing to
admit that its operation is, in every sense, successful.

Every year a report is issued to the stockholders,
detailing such information therein as is believed will
be of pertinent value. Through the medium of the
company publication and various other means, employees
are constantly advised of the company’s activities. In
other words, the company’s activities are got over to
the employees and the stockholders in a pretty definite
and concrete way. The thought is that this should be
done also for the patrons of the service.

This booklet will start out with a statement about
the utility’s aims and ambitions in the matter of serv-
ing its patrons; it will attempt to show the difference
between operating a public utility and other businesses
from a financial standpoint, with particular emphasis
on the fact that the company turns its capital over only
once every three or four years at best, and stressing
the large amount of annual capital requirements.

Following this will be detailed the amount of money
expended for construction during the year, stating
precisely what the money was nsed for, why it was
needed and the improvement that resulted becaunse of
the expenditure. What has been done to improve all
personal contact relations with the patrons will be
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shown. Definite things that have been done to assist
in the further growth of the prosperity of El Paso
will be mentioned. Figures and statistics will also be
presented showing the growth of the company, special
consideration being given to kilowatt-hour output, car-
miles run, analysis of accident situation, and other
pertinent statistics of similar nature. Figures will be
given as to the capacity and nature of equipment in
the power plant, number of street cars owned, miles
of track, etc. The company’s income and detailed
expenses will be shown. A copy of the balance sheet
will be included.

Photographs of the officials and executives of the
company will be shown, possibly with group photo-
graphs of the various departments, with a little story
as to the part each plays in rendering service. It will
also contain a statement showing the small proportion
of a man’s annual income that is spent for utility serv-
ice, and other things tending to illustrate and prove
the cheapness of electric service.

The company’s final thought is that this booklet will
portray to the patrons, a splendid idea of the company’s
activities and is calculated to improve and build up
public confidence in and an appreciation of the problems
of a street rai]way company.

Railway Finds New S;)urce
of Revenue

Steel Dump Cars Increase the Income of the Wheeling
Traction Company by Hauling Mine and Power
Waste on Contract Basis

HE Wheeling Traction Company does not rely for

revenue only on its passenger transportation busi-
ness or interurban express service. The railway has
availed itself of an opportunity that was presented to
solve the problems of two brother utilities—a power
plant and a coal mine—and at the same time improve
its own finances. After the completion of the 150,000-
kw. power plant of the Beech Bottom Power Company
at Windsor, W. Va., some means of disposing of the
ashes from the boilers had to be found. A hopper car
stationed on a siding into which the daily refuse would
go was out of the question because the plant was not
gituated adjacent to a steam railroad. The traction
company’s right-of-way, however, passes close by the
power plant and a spur siding made it possible to bring
its cars very conveniently to a loading hopper.

For the railway the proposition meant a considerable
expenditure for equipment to handle the work. Steel
dump cars were recommended as the best for this pur-
pose, and arrangements were made for the disposition
of 490 tons of cinders daily.

Three Differential dump cars constituted the ini-
tial equipment. It was planned to use two motor cars
and a trailer in train operation. Each one of the three
cars equipped with additional side boards has a capac-
ity of 18 tons. The motor cars are propelled by
quadruple equipments of Westinghouse 532-A motors,
each motor having a 50 hp. capacity. Electro-pneumatic
HL control is provided for double-end control and
arranged for multiple-unit operation, as is required
when the.three dump cars are used together. The
dumping mechanism is operated by a Westinghouse
type “HK” 5-hp. motor and a type 810 switch and con-
trol panel.

Three-Car Traln of the Wheeling Traction Company, Consisting
of Two Motor Dump Cars and One Traller

Another matter of importance was a suitable and
convenient location where the ashes could be disposed
of. The owner of a ravine at Glenn’s Run, Warwood,
consented to have the ashes used for filling the ravine,
the depth of which averaged 85 ft. The fill extends
over an area of about 15 acres. From the cinder pit at
the power plant to the dump the distance is about 5%
miles.

Another opportunity for additional revenue was

Loading Ashes at the Power House Hoppers

grasped by the railway management a short time after
it had begun serving the power company. At a mine
belonging to the Richland Coal Company the point had
been reached where some disposition of the “gob” must
take place immediately. The traction company again
offered a proposition similar to that accepted by ,the
power company. Tracks were laid, another dump car
purchased and today the daily refuse of from 150 to
200 tons is being handled with mutual satisfaction. The
mine “gob” is hauled about 2.2 miles to the dump.

Filllng in a Deep Ravine with the Ashes -
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Automatic Feeder

tion, by Connecting Several Feeders to

| PLAN has been devised and applied on the system
: of the Cleveland Railway whereby the individual

feeders are automatically controlled, but the load
dispatcher is given a chance to transfer the circuits in
case of a short circuit in such a manner that the short
may be burned off without taking an entire feeder sec-
tion out of circuit. This has been accomplished by the
use of a number of new devices worked out to meet the
peculiar conditions prevailing on the metropolitan city
system and applied first on the Cleveland Railway
system.,

In order to understand fully what has been accom-
plished in this installation, the distinctions between
automatic substation control of the ordinary type and
this Cleveland installation will be sketched briefly.

EARLY AUTOMATIC CONTROL UNSUITABLE

In the earliest form of automatic feeder control, both
for light and heavy traction service, large-capacity
iron resistance units were inserted in a feeder circuit
upon occasion of overload on that section. The over-

Control Prevents Service Interruptions

A Combination of Automatic Substation and Special Automatic Feeder
Operation with Supervisory Control Insures Continuity of Service on Cleveland
, Railway Lines—Short Circuit Is Burned Off, Without Shutting Down the Sec-

the Shorted Line Through Resistance

By Maurice E. Reagan

Switchboard Engineer Westinghouse Eiectrlc & Manufacturing Company

from at least one of its ends during the period, while
remaining sections feeding from the same station
would be undisturbed. Satisfactory results were
obtained by the foregoing method when the effective
resistance of the circuit consisting of feeder cable,
trolley, and rail return to the nearest adjacent' “feed-in”
point was comparatively high, as is the case in light
traffic centers.

In heavily loaded districts encountered in city service
the relative resistance of feed-lines is low. Also, the
majority of urban feeders are connected to more than
one station. The insertion of a resistance in the feeder
circuit lowers the voltage, and shunts a portion of the
load to other adjacent stations feeding the same section.
Of course, the right value of resistance must be used,
or too great a share of the load may be transferred to
the other station, resulting in the automatic insertion
of resistance at that point. If enough load is dropped
from the near-by station, the breaker at the near end
recloses, and surging back and forth is inevitable.
Furthermore, if the overload persists long enough to

loaded feeder would thus operate on reduced voltageoverheat the resistance at any station, the feeder is

Substation A , Substation B 105 ‘\
Main bus Main bus 100
; R T . TR S T \ ]
S | emuletnr v Y17 x s o 7ol Bt e gt i
0, DC 90 \ resistance-measuring relay |
< 1 22 feeder feeder J=2 1 Lo 85 and resistance in series with
— o voltage coil,600 volts d.c. | |
Auxiliory bus Auxiliary bus =
3 80
Q
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relay ¥ ] né 2 \
8 L Conlacts closed when relay or 065
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Fig. 1 (At L;ft)—T)'l)lcn-l Cleveland Feeder Layout with Automatle Control. Fig. 2 (At Right)—Relatlon Between Setting of
Reslstance Measuring Relay and Reslstance in Serles wlth Voltage Coll at 600 Volts .

KeY TO FIG, 1

1. Contactor connecting feeder to main 5. Short-circuit detector relay.
us. 6. Auxiliary short-circuit detector reiay.
2. Contactor connecting feeder to auxii- 7. Auxiiiary reclosing relay.
fary bus. 3 8. Supervisory control relay.
3. Bus-tie resistance contactor. 9. Supervisory control reiay.
4. Resistance measuring relay. 10. Supervisory control reiay.

t1t1. Bus-tie resistance protective thermo-
stat.

X. 80 per cent of distance from station
A to station B.

Y. 80 per cent of distance from station B
to station A.
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disconnected from the bus until the resistance cooals.
In the meantime, the cars supplied by this feeder are
without power. Also, during the period of greatest
load lower voltage is supplied to the cars, causing lower
speeds and greater congestion.

The above principle of operation was, therefore, found
entirely unsuited for heavy traffic conditions where two
or more substations were automatically operated in
parallel. Since the machines in the substations had
sufficient capacity for any legitimate load, only trouble
on the feeder system should disturb the flow of energy.
The machines being protected from overheating, it
should be necessary to disconnect a feeder from the bus
only in case of a short circuit on it.

AUTOMATIC RELAY DETECTS SHORT CIRCUITS

To take care of this condition, a device known as the
“short-circuit detector” was developed, by means of
which the feeder breaker would remain closed through
all periods of overload. Only a short circuit would cause
it to open. This relay consisted of a sensitive moving
element whose operating coil was connected across the
secondary of a current transformer. The primary of
the current transformer was the main outgoing feeder
cable. The iron circuit of the current transformer had
a small air gap to prevent saturation from the normal
direct-current load and give a straight saturation curve.
Then a short circuit of a certain resistance would in-
duce a definite current in the secondary of the trans-
former regardless of the direct-current load being
carried at the time the ground occurred.

The time required for the current to reach its maxi-
mum value on closing a circuit depends on the induct-
ance of the various portions of that circuit. Thus with
the sudden application of an inductive load, such as
street car motors, the current will build up so slowly
as to induce very little energy in the secondary of the
current transformer. Since a short circuit has little
inductance, the rise of current presents a very steep
wave front, transferring a large amount of induced
energy to the transformer secondary and hence to the
relay coil. The current induced in the secondary of
the transformer is then a direct measure of the value
of the short circuit. If the current flowing exceeds a
certain amount it is desirable to disconnect the feeder
from the main station bus. The relay acts accord-
ingly, and the feeder breaker opens.

Shortly after the feeder breaker opens, a circuit
operating on the Wheatstone bridge principle is set
up to measure the resistance of the feeder circuit, the
object being to indicate when it is safe to reconnect the
feeder to the main station bus. As the ground is re-
moved the resistance suddenly rises and the reclosing
relay sets up the circuit for reclosing the contactor.
This scheme of operation keeps the section dead until
some one picks up the broken trolley or in some other
way removes the low resistance path.

PRECAUTIONS TO PREVENT SERVICE INTERRUPTIONS

On systems such as the Cleveland Railway every
precaution is taken to prevent the slightest interruption.
Provision had therefore to be made to keep power on
the section of line affected by the short circuit, if
possible.

Each substation has two direct-current buses. The
main bus normally is connected to the positive terminals
of the converters when they are in operation, while the
second or auxiliary bus is connected to the main bus

through a high capacity resistance by means of a con-
tactor. Each outgoing feeder has a double contactor
arrangement so that it may be connected to either the
main or the auxiliary bus. The two contactors are so
interlocked, however, that only one of them may be
closed at one time.

The feeder contactor connecting to the main bus may
be opened in two different ways. The first is automatic,
through action of the “short-circuit detector” upon
occasion of a ground. The second is by means of the
“supervisory control system” at the will of the load
dispatcher. This man, located in a downtown office,
has before him an operating board displaying two
lamps corresponding to each contactor and each main
piece of apparatus in the substation. One lamp is red,
the other white. The red lamp shows that the particular
part of the equipment to which it corresponds is in the
closed or energized position. If the position of any
portion of the equipment in any substation changes,
the dispatcher gets an immediate indication by means of
the change in lamp signals. The system of remote
control provided enables the dispatcher to transfer any
feeder from the main to the auxiliary bus, retransfer
it back to the main bus, or lock it out of service entirely
by opening both contactors.

AUXILIARY BUS USED TO INSERT RESISTANCE
WHEN A GROUND OCCURS

In normal operation all feeders are connected to the
main bus, with the bus-tie resistance connected ready
for operation. Should a ground occur, the feeder on
which it occurs is at once automatically transferred to
the auxiliary bus. The feeding is then from the main
bus through the bus-tie resistance to the auxiliary bus
and thence into the short-circuit. The load dispatcher
is at once informed by the corresponding change in lamp
signals that the feeder has been transferred. He also
gets an approximate indication of the voltage on the
auxiliary bus, which gives him some idea of the resist-
ance of the fault. Following out the object of this
special arrangement, which is to clear the trouble as
quickly as possible, he transfers other feeders in the
station from the main to the auxiliary buses in order
to raise the voltage. This causes a larger flow of current
into the faulty section and the ground is soon burned
clear.

When the fault is removed, all feeders must auto-
matically retransfer to the main bus. To ascertain if
the line is clear, the resistance of the circuit in trouble
is being measured while the feed is taken through the
auxiliary bus. The usual resistance-measuring relay
which operates on the Wheatstone bridge principle is
not applicable in this system, since the voltage of the
auxiliary bus may have any value up to 600. A relay is
required which will measure a resistance from a variable
voltage source. This has been taken care of by a type
of resistance-measuring relay which has two operat-
ing coils pivoted on a common balance arm. One
of the coils is connected with a variable resistance
in series between the auxiliary bus and ground; the
other coil is connected across a shunt in the outgoing
feeder circuit. Hence, one coil measures the voltage of
the auxiliary bus, while the other determines the flow of
current into the fault. At a point slightly below that
set for reclosing, the two coils are calibrated to have
the same pulling effect, so that a balance is reached.

When a feeder has been grounded and has been trans-
ferred to the auxiliary bus, this relay is placed in the
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circuit automatically, with the current coil overbalane-
ing the voltage coil. If the resistance of the short-
circuited feeder remains constant while the voltage
of the auxiliary bus rises, the pull of the voltage coil
increases. However, this is accompanied by a corre-
sponding increase in the pull of the current coil. Thus
the relay gives an accurate measure of the resistance,
regardless of the value of voltage on the auxiliary bus.
As the resistance rises to a value at which it is permis-
sible to reclose the feeder to the main bus without again
operating the “short-circuit detector,” the relay acts,
making a contact to retransfer the feeder.

The coil of the “short-circuit detector' relay which is
connected across the secondary of the transformer has
several taps brought out so that the relay may be cali-
brated by changing one screw on the terminal board.
Each feeder on the system has an individual setting
depending on its resistance to the nearest adjacent
feeder station. Having determined the corresponding
short-circuit current, 80 per cent of this value is taken
as the value at which the “short-circuit detector” should
operate.

Referring to the diagram of connections given, this
means that a short circuit occurring on the right hand
side of point X would transfer the station B feeder to
the auxiliary bus but would not affect station 4. On
the other hand, a short occurring to the left of point
Y would cause a transfer of the connections at station
A but would not affect station B. However, should
trouble take place between X and Y, both stations would
be transferred. The reason for this arrangement is
that this same feeder may be used to carry current to
burn off a ground on some other feeder leading out of
the far station. It would be undesirable to transfer it
to the auxiliary bus at the near end if connected to the
auxiliary bus at the far end by the load dispatcher. The
proper calculation is made on each individual feeder
circuit, and a relay setting is made to correspond. In
-case a radical change is made in the feeder circuits a
new relay setting is required.

OPERATION OF RECLOSING RELAY

After the tripping value of the feeder has been deter-
mined by the foregoing method, the reclosing relay is
set at a point approximately 25 per cent below this
amount. As stated before, this adjustment is accom-
plished by the variation of a resistance in series with
the voltage coil of the resistance-measuring relay. Sup-
pose, for example, a feeder is set to transfer on a short
circuit of approximately 2,000 amp., and it is desired
to retransfer the feeder to the main converter bus when
the resistance of the feeder is such that 1,500 amp. will
flow when connected to a 600-volt circtiit. Since the
current coil is connected to a 2,000 amp. shunt, there
will be approximately 37.5 millivolts on the current coil
at the point of retransferring. *Approximately 40 milli-
volts are required on the voltage coil to overbalance and
make contact. By.referring to the curve, the necessary
amount of resistance to have in series with the voltage
.coil is determined to correspond with 40 millivolts and
‘set the rheostat accordingly.

The feeder usually transfers from the main to the
auxiliary bus only upon occasion of a short circuit.
At such a time precautions must be taken to keep the
-converter from dangerous flashing. As the heavy load
is thrown onto the converter, the armature is pulled
back from the synchronous position an amount depending
-on the resistance of the ground. If the load is suddenly

removed by opening the feeder breaker, the armature
jumps quickly ahead to a position as determined by the
remaining legitimate load. All of the armature energy -
corresponding to the difference in phase position is
given up. If this amount of energy is great enough,
the converter will flash.

Developments at the present time to prevent flashing
include high-speed breakers, having enough feeder re-
sistance between the machine and the first connection to
the trolley or by the insertion of sufficient resistance in
the machine circuit to limit the current to a value within
the commutating capacity of the converter before open-
ing the circuit. The use of the high-speed breaker,
which opens the circuit before the armature can be
pulled a dangerous amount away from the synchronous
position, entails features such as opening under a slight
reduction of voltage, etc.,, which renders it undesirable
for such application. Having a permanent resistance of

Short-Clrcult Detector Relay and Auxiliary Relay,
Nos, 5 and 6 In Fig, 1

sufficient value in the feeder is also undesirable because
of the constant loss, the drop in voltage under heavy
loads, and the extra eopper required to feed the territory
nearest to the station.

The system now in use in Cleveland temporarily in-
serts resistance in the machine circuit for several cycles
before the feeder breaker opens. This allows time for
the armature to settle in a position from which all load
may be suddenly relieved without causing damage. To
accomplish this, an air-gap current transformer with
a ‘“‘short-circuit detector’ is placed in each machine
circuit as well as each feeder circuit. The impulse from
the steep wave-front current curve starts both the
machine and feeder ‘“‘shortcircuit detectors” operating
at the same instant. The time differential comes from
the difference in timing between the two contactors.
As soon as the feeder breaker opens, disconnecting the
feeder from the main bus, the resistance is removed
from the machine ecircuit.

The majority of contactors used in railway feeder
application have been of the magnetic type. The
natural limitation of this type of contactor is that it
will not close on less than 60 per cent of normal voltage.
However, since a feeder should be operative when the
station is out of service so that other stations may feed
through to sections out of their normal zone, the energy
for closing the feeders must come from some separate
and reliable source. Pneumatic contactors similar to
those in use for years in railway car and locomotive
service have been adopted in Cleveland. The energy
to operate the air valves is supplied by a storage
battery.
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SAVE YOUR MJTO

Are you grinding the life out of
your e¢ar by driving it to work?
Use yvour car for pleasure
; trips and the saving will su-
| prise you.

. RIDE THE STREET CAR
f Save the Differenee
DALLAS RAILWAY CO.

i . o
i et i a

! daily on the street car for more
‘ than ten years.

'Some Depreaatlon’-

What can you get “for the new
car after driving it a few days?
Your loss, on the average car,
will take you to and from town

Figure it yourself
DALLAS RAILWAY CO,

" RiPE THE STREET CAR
_SRVE TiME & EXPENSE

Tales you there ~
i M:‘stl et l)ud(

| the street ear.

SAVE YOUR AUTU

'No blow-outs, no punctures,
'no parking worrics, no danger.
of aceidents, no thieves to
guard against when you ride !

6¢ Pays The Whele Bill
=  DALLAS RAILWAY CO.

School Tax paid by this Company
annually pays for one year’s educa-
tion for over 1000 pupils. Each
street car pays for the schooling of

five Dallas children.
SAVE THE DIFFERENCE
HELP DALLAS SCHOOLS

DALLAS RAILWAY 'CO.

'EDUCATING A THOUSAND |

 How many street car
rides in a Gallon of

- Gasoline?
Save The Difference
Dallas Railway Co.

®

RS T T

i

'Our service is always given

SMILE!

‘with a smile. \
It requires 66 muscles to
frown and 17 to smile!

i
Save the difference

@
§ = -

DALLAS RAILWAY CO.

Accidents cost dollars
and cents while safety
costs only common sense!

Why not mvest in Safety? -

&

Women appreciate the thought-
fulness of men who keep their
shoes off street car seats

It pays to be thoughtful!

DALLAS RAILWAY CO

\
|
=

ALWAYS S/
Again this year, as in fo
years, thousands of -hi

l aM @ MAEIC CoinN .
DrorrED 1NTO THE TROLLEY BOX

{11 vaxe veu W‘sm YoURE coN’

7 pas o v
Lo

Selling Transportation

A few examples of the effectlve car-card advertislng used

by the Dallas Rallway Company
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Census Figures for Nine More States

These Reports Follow the Trend Indicated in the Census Statements Previously Published—The Track
Mileage Has Decreased Slightly Since 1917—Incomes of Electric Railways in These
States Have Increased on Account of Higher Fares

Washington—A decrease of 6.5 per cent occurred in track
mileage and a decrease of 6.8 per cent in the number of
passengers carried. Gross railway operating revenues
amounted to $13,852,442 in 1922, an increase of 52.1 per
cent as compared with 1917, but on account of a more rapid
increase in expenses net income decreased by 57.8 per cent.

L Per Cent,
1922 1917 of increase,
1917-1922¢

Number of operating companies. . . . *219. 200
Miles of single track operatedtt... .. 1,001.69 1,071.33 * 6.5
Number of cars, all types........... 1,988 1,969 1.0
Number of electric locomotivesa..... 31 30 ......
Number of persons employed. ... ... 4,578 5857  *21.8
Salariesand wages................ $7,125,954 $6,291,027 13.3
Primary horsepower, total......... 27,985 274,2 *89.8
Kilowatt capacity of geoeratora.. . . . 17,700 173,160 *89.8
Current generated, kilowatt houra.. . 75,510,512 626,948,720 *88.0
Current purchased, kilowatt houra. . 191,120,960 116,797,063 63.6
Passengers carried.. . $173,728,486 186,361,737 * 6.8
Revenue car mileage. . , .. 36,299,115 36,128,262 0.5
Railway operationa, reven $13,852,442 $9,109,642 52.1
Railway operations, expenses. . $10,903,804 $6,624,286 64.6
Net revenues, railway operation $2,948,638 $2,485,356 18.6
Auxiliary operationa, revenues. . $1,315,885 $6,305,468 *79.1
Auxiliary operotions, expenses. . $786,606 $2,694,495 *70.8
Net revenues, auxiliary operationa $529,279 $3,610,973 *85.3
Net operatingrevenues............ $3,477,917 $6,096,329 *43.0
Taxes assignable to railway opera-

tioha. . ...0. . %o v wimcamin T S $599,788 $1,296,612 253.7
Operatingincome.......oooveenan. $2,878,129 $4,799,717 *40.0

on-operating income............. $576,290 $653,940 2§1.9
EPORB INCOMB . o0 0soosrsiisonnasins $3,454,419 $5,453,657 *36.7
Interest and other deductions from

groaaincome. . . . . e o Ol $2,898,121 $4,136,448  *29.9
Net income......... i ale e eve AR v $556,298 $1,317,209 *57.8

** Reductlon in companiea due to mergera. e y 3

11 Includes 48.62 miles in 1922, and 49.73 miles in 1917 lying outaide the
state, but owned by companies within the state, and excludea 0.5 mile In 1922
:Il'ld 2‘ 89 mile in 1917 operated in the state, but owned by companiea outside

o state.

§ In addition there were 713,798 passengers carried by twenty-aix motor buaes
operated by electric railway companies. .

9 Chiefly revenues from electric light and power departments of electricrailways.

Indiana.—In spite of a decrease of 2.4 per cent in track
mileage, there was an increase of 13.4 per cent in the num-
ber of passengers carried. Gross railway operating rev-
enues amounted to $24,700,6567 in 1922 as compared with
$17,127,101 in 1917, a gain of 44.2 per cent.

r Per Cent,
of Increase
1922 1917 1917-1922
Number of oremting companiea......... 127 DT
Milea of single track operated$. 2,297.60 2,353.18 *2. 4
Number of cars, all types....... 5 908 2,692 8.0
Number of electric locomotivea. ......... 12 9 ...
Number of persons employed. ........... 8,855 8,1 8.2
Salariesand wages. . ............co00.-n $10,509,432  $6,586,842 59.6
Primary borsepower, total. ............. 149,115 168,883 *11.7
Kilowatt capacity of generators.......... 114,625 125,262 *8.5
Current generated, kilowatt-hours........ 297,116,367 288,205,284 3.1
nt purchased, kilowatt-hours. ... . . . 96,633,780 71,298,793 355
Passengerscartied. .ooev vt iiniaiin, 262,320,348 231,290,386 13.4
Revenuecarmileage.........o..onvuv.. 58,551,813 52,213,871 1.1
Railway operations, reveoues. ........... $24,700,557 $17,127,101 44,2
Railway operationa, expenaes............ $17,874,164 $11,429,824 56.4
Net revenues, railway operations......... $6,826,393  $5,697,277 19.8
Auxiliary operations, revenues**......... $3,743,959  $2,401,910 55.9
Auxiliary operationa, expenaes. .......... $2,215513  $1,287,248 72.1
Net revenues, auxiliary operations. $1,528,446 31,114,662 37.1
Net opeinting revenues. ....coocu.cuennnn $8,354,839  $6,811,939 2.7
Taxes assignable to railway operationa....  $1,766,198 $867,049 103.7
rating income. ...evveveonenennon..  $6,588,641  $5,944,89 10.8
on-operating income. ............. e $424,183 $400,342 6.0
Grosaineome. .. .o..vrvreecnnscnnennns $7,012,824  $6,345,232 10.5
Interest and other deductiona from gross
IMCOME. . vveveencinnnronannnnncnanss $5,215,951  $5,341,878 *2 4
O A L R $1,796,873  $1,003,354 79.1

1 Reduction in companies due to conaplidations and to the fact that four com-
panies with 28. 22 miles of track diacontinued operations prior to 1922 ol

1 Includes 31,20 milea in 1922 and 33.03 miles in 1917 lying outaide tbe atate,
but owned by companies within the atate, and excludes 44.47 milea in 1922 an
35.43 miles in 1917 operated in the state, but owned by companies outside the

state.
** Chiefly revenues from electric light and power departments of electrio
waya.

New Jersey.—The figures show a slight decrease in track
mileage and a reduction of 12.8 per cent in the number of
passengers carried. Gross railway operating revenues
amounted to $31,716,476 in 1922, an increase of 42.8 per

cent as compared with 1917, but owing to a more rapid
increase in operating expenses and taxes, the net income
from all sources decreased by 95.1 per cent during the five-
year period.

Per Cent
of Increase,
) L 1922 1917 __1917-1922
Number of orcratmg companies 119 22 .
Miles of single track operated} 1,329.22 1,354.35 *1.9
Number of cars, all types. 3,359 3,364 *0. 1
Electric locomotives. ... ... 2 2 i
Number of'fersons employe 9,638 7,461 29.2
Balariesand wages......... $13,419,003 $7,888,127 . 70.1
Primary horsepower, total. . 30,116 18,966 58.8
Kilowatt capacity of generato: 18,200 14,550 25.1
Current generated, kilowatt-hou 23,021,695 22,895,276 0.6
Current purchased, kilowatt-hours 234,541,378 245,049,086 *4.3
Passengers carriedtt............0n..... 484,084,796 555,286,203 *12.8
Revenue carmileage. ..o...o.c.onn ... 69,214,150 68,966,244 0.4
Railway operations, revenuea. . $31,716,476 $22,204,776 42.8
Railway operationa, expenses. ........... $22,523,541 $13,387,865 68.2
Net revenues, railway operations......... $9,192,935 $8,816,911 4.3
Auxiliary operationa,revenuea**......... $375,655 ,305 533.4
Auxiliary operations, expenses. .......... $183,823 $48,183 281.5
Netravenues, auxiliary operations....... $191,832 $11,122 1,624.8
Net operatingrevenues. ...o............ © $9,384,767 $8,828,033 6.3
Taxesasaignable torailway operations....  $3,054,252  $1,831,691 66.7
Operatingineome. . . .ooveveeenrennnrans $6,330,515  $6,996,342 *9 5
on-operating incomeg..........oiuuinn $266,554 $269,212 *1.0
Groasineome. . . ..o vvvewenrnninninns. $6,597,069  $7,265,554 %952
‘Interest and other deductiona from gross
T R IR i B et o e $6,551,768  $6,342,569 3.3
Netineome....covvevnerernrneennnens $45,301 $922,985 »95.1

9;2'I‘hrcc companiea with 27.86 miles of track discontinued operations prior to

$ Includea 0.66 miles of track in 1922 and 1917 lying outaide the atate, but
owned by companiea witbin the state, and excludes 14.37 milea in both yeara
operated in the state, but owned by companies outside the state.

11 In addition there were 10,279 passengera carried by aix motor buses operated
by electric railway companies in ISZZ.

'.l‘ hiefly revenuea from slectric light and power departmenta of electric
railways,

Texas—A slight increase occurred in track mileage, and
there was a gain of 23.9 per cent in the number of pas-
sengers carried. Gross railway operating revenues
amounted to $16,038,086 in 1922, an increase of 47.2 per
cent as compared with 1917,

Per Cent

of Increase,

1922 1917 1917-1922
Number of operating companies. . ..... 124 32 NG
Miles of single track operatedf......... 966.01 940.41 2.
Number of cars,alltypes. ............ 1,60 1,493 7.
Number of electric locomotives. . ] 1 o
Number of persons employed. ......... 5,736 4914 16.
Salariesand wages. .................. $7,286,684  $4,189,408 73.
Primary horsepower, total............ 68,511 63,200 8.
Kilowatt capacity of generators........ 871 6.

49,732 46,
Current generated, kilowatt-hours. ..., 171,734,012 119,510,988 43,

Current purchased, kilowatt-hours..... 62,411,775 53,737,334 16.
Pmengt?rs oarried (5o s tele e v s 229,165,045 184,912,268 23,
Revenuecarmileage.,..........ocoeen 44,570,642 39,682,183 12
Railway operations, revenuea.......... $16,038,086 $10,894,860 47.
Railway operations, expensea. ......... $11,241,975 ~ $6,742,007 66.
Netravenues, railway operationa. ......  $4,796,111  $4,152,853 15.
Auxiliary operations, revenues**, ......  $2,853,341  $1,876,360 52,

Auxiliary operationa, expenses. ........ $1,489,218 $928,689 60.

-
ON NN POE—=VINNWO=N=&aON N

Net revenuea, auxiliary operationa..... $1,364,123 $947,671 43
Net operatingrevenues. ......... s $6,160,234  $5,100,524 20.
Taxes assignable torailway operations..  $1,299,174 $748,239 73,
gperating TNOONYE. .. «coineon e rlel eI $4,861,060 $4,352,285 1
on-operating income. .............. $267,675 $234,476 14.
Grogs income. , . s Sl b $5,128,735 $4,586,661 11.
nterest and other uctiona from
! Ero8sIneoms. : ivsoioies i s i e vals $2,558,162  $2,182,321 17
Net iN0OME. +vvuerrvreenennaeaecsnans $2,570,573  $2,404,340

+ Six companiea with 20.83 milea of track which reported in 1917 discontinued
operations prior to 1922, and in addition 4 companies were merged with otber
companies. S L

1%xcludes 8.62 mileain 1922, and 9.53 miles in 1917 operated in the atate, but
owned by companies outside the state. .

** Chiefly revenuea from’electric light and power departmenta of electric
railways.

Virginia.—The fizures show a decrease of 4.5 per cent in
track mileage and a gain of 2.7 per cent in the number of
passengers carried. Gross railway operating revenues
amounted to $8,016,948, an increase of 24.4 per cent, but

*Indlcates decrease.
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owing to a more rapid -increase in expenses, net income
from all sources decreased by 31.2 per cent.

Per Cent
of Increase,
1922 1917 1917-1922

Number of operating companies....... 114 16  .....
Miles of single track operatedf.. 555.02 581.35 *4.5
Number of carg, all types 5 1,141 1,015 12.4
Electric locomotivea. . .. ......ovienn 4 1 e
Number of persons employed. ......... 4,462 3,406 31.0
Salarieaand wages. . . ....coieiiieiann $5,243,754  $2,547,194 105.9
Primary horsepower, total. ..... = 179,616 121,536 47.8
Kilowatt capacity of generators. ....... 126,812 85,289 48.7
Current generated, kilowatt-hours. . ... 314,336,019 210,427,025 49.4
Current purchased, kilowatt-hours..... 33,195,804 21,063,702 57.6
Passengerscarried. . .........000nnnan 139,049,282 135,411,909 27
Revenue car mileage......... 24,312,340 21,968,083 10.7
Railway operations, revenues. . $8,016,948  $6,444,415 24.4
Railway operations, expenses. ..... $6,792,444  $3,959,244 71.6
Net revenues, railway operations. ......  $1,224,504  $2,485,171 *50.7
Augxiliary operations, revenues**, . ... .. $7,402,022 $3,648,872 102.9
Auxiliary operations, expenses. .... $3,867,384  $1,455,805 165.7
Net revenues, suxiliary operations. $3,534,638  $2,193,067 61.2
Net operating revenues. .....oce..v. 4,759,142 $4,678,238 1.7
Taxes assignable to railway operations.. $986,298 $482,452 104.4
Operating iNCOMe. . . cvvviiernnrens o , 772,844  $4,195,786 *10.1
Non-operatingincome. ...... $404,526 $257,743 56.9
GrossinCome. . . ..euveovreanoeesone $4,177,370  $4,453,529 *6.2
Interest and other deductions from

BrOse INCOIIE. . ... v asie e daratah s ad $2,899,097 $2,594,523 1.7
Netincome.......... . WO $1,278,273  $1,859,006 *31.2

+ Reduction in companies due to consolidationa and to the fact that one com-
pany discontinned operationa prior to 1922. ] X

1 Includes 3,88 miles in 1922 and 4. 69 miles in 1917 lying outaide the state, but
owned by companies within the state, and excludes 2.50 miles in 1922 and 4.02
miles in 1917 operated in the atate, but owned by companies outside the state.

*% Chiefly revenues from electric light and power departments of electric
railways.

Oregon.—There was a slight increase in track mileage,
and an increase of 5.8 per cent in the number of passengers
carried. Gross railway operating revenues amounted to
$7,400,750 in 1922 as compared with $4,999,601 in 1917, a
gain of 48 per cent, and operating expenses increased 74.1
per cent.

Per Cent
of Increase
1922 1917 1917-1922

Number of operating companies. . ....... 9 8 ...
Miles of single track operatedt........... 605.16 596.23 5
Number of cars, alltypes. . ............. 1,422 1,431 *0.6
Electric locomotives. ... covcvviininnnns 9 22 s
Number of persone employed............ 3,585 3,0 17.3
Salaries and WAZES. . voeeereriiener et $5,610,433  §2,976,798  88.5
Primary horsepower, total.............. 115,000 113,95 0.9
Kilowatt capacity of generators. ......... 85,630 64,880 32.0
Current generated, kilowatt-hours. ...... 323,645,100 218,086,315  48.4
Current purchased, kilowatt-hours....... 15,991,264 15,066,427 6.1
Passengeracarriéd........... s s 97,246,645 91,926,694 5.8
Revenue car mileage. ..... ¢ o a AT 21,341,238 22,528,731 b
Railway operations, revenues............ $7,400,750  $4,999,601 48.0
Railway operations, expenses. ........... $6,062,257  $3,481,723 74,1
Net revenues, railway operations. ........ $1,338,493  $1,517,878 *11.8
Auxiliary operations, revenuea**......... $3,883,726  $2,102,832 84.7
Auxiliary operations, expenses. .......... $1,490,986 $759,168 96.4
Net revenues, auxiliary operations....... $2,392,740 $1,343,664 78.1
Net operatingrevenues. ... .oco.ivvunes $3,731,233  $2,861,542 30.4
Taxes assignable to railway operations.... $1,043,736 $693,211 50.6
Operatingincome. . .....ovivvivnnunnens $2,687,497  $2,168,331 23.9
Non-operating income. . .....ccovvuennn $317,600 $184,711 71.9
FOBA THOOMNE . s < v ismn s = vmas & edo s ¢ $3,005,097 $2,353,042 27.7
Interest and other deductions from gross °

income.............. e lonie e § B 5 $3,248,744  $2,981,620 9.0
Deficit. . ...coviiiiiiiiiiiiieiicans $243,647 $628,578  *61.2

* Includes 0.50 miles in 1922 and 0.09 miles in 1917 lying outside the atate,
but owned by companies within the atate, and excludes 7.35 miles in 1922 and
6.99 miles in 1917 operated in the atate, but owned by companies outside the

**bhieﬂy revenues from clectric light and power departments of electric
railways.

Maine.—The figures show a slight decrease in track mile-
age and a reduction of 10.1 per cent in the number of pas-
sengers carried. On the other hand railway operating
revenues increased, owing chiefly to advances in fare rates,
from $3,510,034 in 1917 to $4,836,396 in 1922, or 37.8 per
cent, and net income showed a gain of 112.1 per cent.

Per Cent

1922 1917 of increase

1917-1922

Number of oi)eracing companies,...... 15 16, L
Miles of aingle trackt................ 571.56 577.00 *0:9
Number of cars, all types............. 672 820 *18.0
Electric locomotives................. g8 1 e
Number of‘f)eraona employed......... 1,789 1,903 *6.0
Salariea and wages............o0.0... $2,615,625 $1,665,721 57.0
Primary horsepower, total... ......... 56,556 45,548 24.2
Kilowsatt capacity of generators... ... 30,660 22,814 34.4
Current generated, kilowatt-hours..... 75,180,990 61,596,706 22.1
Current purchased, kilowatt-hours..... 47,887,491 40,673,687 17.7
Passengers carried.. .....oooieniiinnn ,575,075 61,789,846 *10.1
Revenue car mileage................. 11,026,566 12,255,066 *10.0
Railway operations, revenues......... $4,836,396 $3,510,034 37.8
Railway operations, expensea.. .. $3,724,767 $2,618,746 42.2
Net revenue, railway operations.. $1,111,629 $891,288 24.7
Auxiliary operations, revenuesa........ $1,815,178 $1,271,187 42.8
Auxiliary operations, expenses......... $776,900 $501,475 54.9
Net revenue, auxiliary operations....... $1,038,278 $769,712 34.9

Per Cent

i 1922 1917 of increase

1917-1922

Net operating revenue......... soivan  $2,149.907 $1,661,000 29.4
Taxes sasignable to railway operations. $417,362 $198,524 110.2
Operating income...............o.uu. $1,732,545 $1,462,476 18.5
Nonoperating income.........o.e.... $215,496 $143,450 50.2
Grosa income......... n v e e $1,948,041 $1,605,926 21.3
Deductiona from groes income......... $1,140,658 $1,225,209 *6.9
Net inoome..o: - cowas « sunes Piekad $807,383 $380,717 12,1

tIncludes in both years 5. 48 miles of track lying outside of the atate, but owned
by companies within the atate.

Vermont—The figures show not only a decrease of 8.1
per cent in track mileage, but also a loss of 20.5 per cent
in the number of passengers carried. Gross railway operat-
ing revenues amounted to $602,196 in 1922, an increase of
less than 1 per cent, as compared with 1917, while railway
operating expenses increased 7.3 per cent, and net income

1.3 per cent. .
Per Cent
of Increase,
1922 1917 1917-1922

Number of operating companies ;8 9 uen
Miles of aingle track operated} 99.20 107.95 *8. 1
Number of cars, alltypes 87 156 *44.2
Electriclocomotives. . .o.ovenevezeecese 05 Liiiiiie. ...
Number of employees. 268 311 *13.8
Salaries and wages. ....... $294,712  $259,205 13.7
Primary horsepower, total...... 2,600 8,394 *66.6
Kilowatt capacity of generatora. .. 3 2,150 7,277 *72.2
Current generated, kilowatt-hours. . . . ... 3,449,600 11,601,930 *70,3
Current purchased, kilowatt-hours. ..... . 11,879,978 10,152,558 7.0
Passengerscarried. . .......o0vennnnn.. 7,372,195 9,268,385 *20.5
Revenuemileage. .........coouotnn.. 1,405,742 1,865,039 *24.6
Railway operations, revenues. ........... $602,196 $596,983 0.9
Railway operations, expenses. ........... $525,166 $489,663 7.3
Net revenues, railway operations. ........ $77,030 $107,320 *28.2
Auxiliary operations, revenues**. $286,387 $229,586 24.7
Auxiliary operations, expenses. .......... $189,896 $109,783 73.0
Net revenues, auxiliary éperations. ...... $96,491 $119,803 *19.5
Net operatingrevenues. ................ $173,521 $227,123 *23.6
‘Taxes asgignable to railway operations. . .. $30,680 $34,684 *11.5
Operating income. ....cvvovvinierinnenn $142,841  $192,439 *25.8
Non-operatingincome. ... ............. $53,633 $486,489 10.6
Grossineome. .. ... v.vvvunnecerennann $196,474 $240,928 *18.5
Interest and other deductions from gross

ATICOIIN. 1 (1os wiaiainies oha o RS RNNE CC SU $160,116  $205,040 *21.9
et INCOME, i in s sy i o $36,358 $35,888 1.3

IOne company with }3.22 miles of track suspended operations prior to 1922.
Includes 2,25 miles in 1922, and 2. 86 miles 1n 1917 operated outside the state
but owned by companiea within the state, and excludes 20. 45 miles in 1922 and
2"0."46 miles 10 1917 operated in the atate but owned by companies outside the
state.

** Chiefly revenues from electric light and power departments of electric
rajlways,

Massachusetts.—Track mileage decreased 12 per cent.
This decrease is due to track reported as abandoned or
idle in 1922. A decrease of 13.2 per cent is also shown in
the number of passengers carried. Gross railway operat-
ing revenues .amounted to $60,942,009 in 1922, an increase
of 34.7 per cent as compared with 1917; operating expenses
increased 30.3 per cent while net income made a gain of
222.8 per cent.

Per Cent
1922 1917 of increase,
1917-19221

Number of operating companies. .. . *+31 39 s
Miles of single track operated {. . 2,688.37 3,055.88 *12.0
Number of carg, alltypes..... A 6,273 515 *34.1
Number of electric locomotiv . 5 6 ......
Number of persona erployed. 17, 21,330 *17.8
Salarieaand wages........ $27,938,108 $21,236,219 31.6
Primary horsepower, total 303, 333,390 8.9
Kilowatt capacity of generato: 224,539 233,619 *3.9
Current generated, kilowatt-ho 5 396,515,810 537,040,967 *26.2
Current purchased, kilowatt-hours. . 111,050,581 97,326,716 14.1
Passengera carried. . S §1,058,708,495 1,219,706,121 *13.2
Revenue car mileage 105,161,956 137,559,415 *23.6
Railway operations, revenues. 9$60,942,009 9$45,239,116 34.7
Railway operations, expenses $44,431,004 $34,097,107 30.3
Net operating revenues............ $16,511,005 $11,142,009 48.2
Taxes assignable to railway ope

tions . ool el . $2,636,552 $2,210,133 19.3
Operating incom $13,874,453 $8,931,876 55.3
Non-operating inc $770,176 $211,54 264.1
Grogsineome. «o.oens e ernanisnns $14,644,629 $9,143,423 60.2
Interest and other deductions from

grossincome.... $9,845,285 $7,656,659 28.6
Net income $4,799,344 $1,486,764 222.8

** Reduction due to companies which have discontinued operations.
11 Excludes 70.29 miles in 1922 and 110.93 miles in 1917 lying outside the
atate, but owned by companies within the atate.
§ In addition there were 639,217 passengera carricd by twelve motor buses
operated by electric railway companies.
Includes revenues from sale of electric current to the amount of $533,016 in
1922 and $578,283 in 1917,

*Indlcates decrease.
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Committee Appointments for 1923-1924,
” American and Affiliated Associations

HE committee appointments of the

American Electric Railway Asso-
ciation and affiliated associations have
been completed by President Britton I.
Budd and the other presidents. The list
printed herewith includes only the men
who have accepted, and there will be a
few additions to some of the commit-
tees as final acceptances are received.

American Association

FINANCE

J. H. Pardee, president The J. G.
White Management Corporation, New
York, N. Y., chairman.

R. P. Stevens, New York, N. Y.

J. G. Barry, Schenectady, N. Y.

PoLicy

J. N. Shannahan, president Newport
News & Hampton Railway, Gas & Elec-
tric Company, Hampton, Va., chairman.

J. P. Barnes, Louisville, Ky.

H. G. Bradlee, Boston, Mass.

C. D. Emmons, Baltimore, Md.

J. H. Hanna, Washington, D. C.

W. H. Sawyer, East St. Louis, I11.

Paul Shoup, San Francisco, Cal.

H. D. Shute, East Pittsburgh, Pa.
L. s Storrs, New Haven, Conn,

Raobert 1. Todd, Indianapolis, Ind.

SUBJECTS AND MEETINGS

LF. R. Coates, Henry L. Doherty &
P Company, New York, N. Y., chairman.
~ Harry L. Brown, New York, N. Y.
Joseph K. Choate, New York, N. Y.
‘ Harlow C. Clark, Newark, N. J.
. F. W. Doolittle, New York, N. Y.
~ E. C. Faber, New York, N. Y.
. George H. Harries, Chicago, Ill.
~ Cornell S. Hawley, Albany, N. Y.
W. H. Hyland, Gloversville, N. Y.
H. A. Johnson, Chicago, Il
C. W. Kellogg, Boston, Mass.
J. K. Punderford, New Haven, Conn.
. A. S. Richey, Worcester, Mass.

PuBLICITY

- W. H. Sawyer, president East St.
%guis & Suburban Railway, East St.
Louis, Ill., chairman.

P. S. Arkwright, Atlanta, Ga.
Frank L. Blanchard, New York.
John S. Bleecker, Springfield, Ohio.
~ Frank R. Coates, New York, N. Y.
P. H. Gadsden, Philadelphia, Pa.
L. E. Gould, Chicago, Il
Luke Grant, Chicago, Ill.
J. P. Griffin, Dallas, Tex.
H. M: Lytle, Chicago, TII.
J. C. McQuiston, East Pittsburgh.
Martin P. Rice, Schenectady, N. Y.

l

L. S. Storrs, New Haven, Conn.
E. M. Walker, Schenectady, N. Y.

PUBLICATIONS

L. S. Storrs, president The Connecti-
cut Company, New Haven, Conn., chair-
man.

J. P. Barnes, Louisville, Ky.

F. G. Buffe, Kansas City, Mo.

Harlow C. Clark, Newark, N. J.

E. C. Faber, New York, N. Y.

M. B. Lambert, East Pittsburgh, Pa.

J. N. McDonald, New York, N. Y.

M. McCants, San Francisco, Cal.

E. M. Walker, Schenectady, N. Y.

COMPANY AND ASSOCIATE MEMBERSHIP

R. P. Stevens, president Republic
Railway & Light Company, New York,
N. Y., chairman.

R. F. Carbutt, New York, N. Y.

John A. Dewhurst, Philadelphia, Pa.

Albert Flor, New York, N. Y.

H. B. Flowers, New Orleans, La.

L. E. Gould, Chicago, IIl.

C. W. Kellogg, Boston, Mass.

T. A. Kenney, New York, N. Y.

George R. Lyman, New York, N. Y.

C. E. Morgan, Brooklyn, N. Y.

R. Shaddelee, Grand Rapids, Mich.

K. A. Simmon, East Pittsburgh, Pa.

E. M. Walker, Schenectady, N. Y.

E. P. Waller, Schenectady, N. Y.

COMMUNITY SECTION, COMPANY SEC-
TION AND INDIVIDUAL MEMBERSHIP

C. E. Morgan, vice-president and gen-
eral manager Brooklyn City Railroad,
Brooklyn, N. Y., chairman.

C. P. Billings, Pittsburgh, Pa.

L. C. Datz, Memphis, Tenn.

C. R. Ellicott, New York, N. Y.

W. H. Hyland, Gloversville, N. Y.

H. A. Johnson, Chicago, Ill.

J. K. Punderford, New Haven, Conn.

Martin Schreiber, Camden, N. J.

J. E. Wayne, York, Pa.

E. M. White, Binghamton, N. Y.

CO-OPERATION WITH STATE AND
SECTIONAL ASSOCIATIONS

J. P. Barnes, president, Louisville
Railway, Louisville, Ky., chairman.

John S. Bleecker, Springfield, Ohio.

F. G. Buffe, Kansas City, Mo.

F. C. Chambers, Des Moines, Iowa.

J. C. Chestnut, McAlester, Okla.

dJ. F. Collins, Jackson, Mich.

F. B. Culley, Augusta, Ga.

P. H. Gadsden, Philadelphia, Pa.

L. H. Palmer, Baltimore, Md.

C. E. Morgan, Brooklyn, N. Y.

A. B. Paterson, New Orleans, La.

A. M. Patten, Topeka, Kan.

T. H. Tutwiler, Memphis, Tenn.
C. V. Wood, Springfield, Mass.

Co-OPERATION WITH MANUFACTURERS

E. F. Wickwire, secretary the Ohio
Brass Company, Mansfield, Ohio, chair-
- man.

George O. A. Barnes, New York,
N. Y

W. C. Bell, Richmond, Va.

W. D. Blatz, Bridgeport, Conn.
W. H. Boyce, New Brighton, Pa,
F. R. Coates, New York, N. Y.

C. R. Ellicott, New York, N. Y.

C. D. Emmons, Baltimore, Md.
Edwin C. Faber, New York, N. Y.
H. H. Lloyd, Indianapolis, Ind.

J. C. McQuiston, East Pittsburgh.
E. B. Meissner, St. Louis, Mo.
George R. Rowland, New York, N. Y.
W. S. Stackpole, Newark, N. J.
E. M. Walker, Schenectady, N. Y.
E. P. Waller, Schenectady, N. Y.
James Ashton Greig, Chicago, Ill.

EDUCATION

Edward Dana, general manager Bos-
ton Elevated Railway, Boston, Mass.,
chairman,

Edward J. Blair, Chicago, III.

C. F. Crane, Harrisburg, Pa.

C. B. Fairchild, Philadelphia, Pa.

R. M. Howard, Winona, Minn.

Myles B. Lambert, East Pittsburgh.

M. McCants, San Franciseo, Cal.

James McFall, Pittsburgh, Pa.

C. E. Morgan, Brook'yn, N. Y.

H. H. Norris, New York, N. Y.

J. V. Sullivan, Chicago, Ill.

MaiIL Pay

L. H. Palmer, general manager
United Railways & Electric Company,
Baltimore, Md., chairman.

Gordon Campbell, York, Pa.

G. K. Jeffries, Indianapolis, Ind.

R. A. Leussler, Omaha, Neb.

Samnel Riddle, Louisville, Ky.

W.'S. Rodger, Highland Park, Mich.

H. B. Weatherwax, Albany, N. Y.

COMMITTEE TO CO-OPERATE WITH THE
NATIONAL SAFETY COUNCIL

J. P. Barnes, president Louisville
Railway, Louisville, Ky., chairman.

H. O. Allison, New Brighton, Pa.

Charles W. Chase, Gary, Ind.

UNIFORM REGULATORY LAWS

A. W. Brady, president, Union Trac-
tion Company of Indiana, Anderson,
Ind., chairman.

Wm. Chamberlain, Cedar Rapids,
Towa.

E. J. Dickson, Providence, R. 1.

George E. Hamilton, Washington,

’R. .D. Hood, Haverhill, Mass.
T. W. Passailaigue, Charleston, S. C.
Alfred Sweeney, Lewiston, Me.
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C. L. S. Tingley, Philadelphia, Pa.
H. B. Weatherwax, Albany, N. Y.

GENERAL ARRANGEMENTS
MIDYEAR DINNER
W. H. Sawyer, president East St.
Louis & Suburban Railway, East St.
Louis, Ill., chairman. .
E. B. Meissner, St. Louis, Mo., vice-
chairman.
James P. Barnes, Louisville, Ky.
F. G. Buffe, Kansas City, Mo.
Edward Dana, Boston, Mass.
C. R. Ellicott, New York, N. Y.
H. B. Flowers, New Or'eans, La.
L. E. Gould, Chicago, IIl.
J. H. Hanna, Washington, D. C.
H. J. Kenfield, Chicago, Il
M. B. Lambert, East Pittsburgh, Pa.
R. V. Prather, Springfield, Il
Harry Reid, Indianapolis, Ind.
E. P. Waller, Schenectady, N. Y.

NATIONAL RELATIONS

Charles L. Henry, president Indi-
anapolis & Cincinnati Traction Com-
pany, Indianapolis. Ind., chairman.

W. A. Baehr, Chicago, III

H. G. Bradlee, Boston, Mass.

Ralph R. Bradley, Chicago, IlI.

Arthur W. Brady, Anderson, Ind.

C. D. Cass, Waterloo, Iowa.

C. R. Ellicott, New York, N. Y.

P. H. Gadsden, Philadelphia, Pa.

C. E. Groesbeck, New York. N. Y.

J. H. Hanna, Washington, D. C.

W. H. Sawyer, East St. Louis, Ill.

INDETERMINATE FRANCHISE

Edwin Gruhl, vice-president and gen-
eral manager, North American Com-
pany, New York, N. Y., chairman.

Walter A. Draper, Cincinnati. Ohio.

Edwin Duffey. Cortland, N. Y.

H. L. Geisse, Wausau, Wis.

F. C. Hamilton, New York, N. Y.

R. B. Stearns, Boston, Mass.

INSURANCE

J.ohn T. Staub, treasurer United
Railways & Electric Company, Balti-
more, Md., chairman.

0. H. Bernd, Des Moines, Iowa.

Granville H, Bourne, New York,
N. Y. '
N. H. Daniels; Boston, Mass.

B. J. Denman, Davenport, Towa.
Charles E. Fahrney, Ottumwa, Iowa.
F. M. Hamilton, Chicago, I1I.

A. D. Knox, New Haven, Conn,

John H. Moran, Boston, Mass.

C. E. Morgan, Brooklyn, N. Y.
Charles B. Scott, Chicago, I11.

Paul E. Wilson, Cleveland, Ohio.

RELATIONSHIP WITH THE MoTor
VEHICLE INDUSTRY

L. S. Storrs, president, The Connecti-
cut  Company, New Haven, Conn,,
chairman.

J. G. Barry, Schenectady, N, Y.

A. W. Brady, Anderson, Ind.

F. R. Coates, Toledo, Ohio.

C. D. Emmons, Baltimore, Md.

R. P. Stevens, New York, N. Y.

RAPID TRANSIT

Wm. S. Menden, president Brooklyn-
Manhattan Transit Corporation, Brook-
lyn, N. Y., chairman. ,

J. Fallon, Chicago, III.

F. Kelker, Jr., Chicago, Il
H. Palmer, Baltimore, Md.
R. Phillips, Pittsburgh, Pa.

SPECIAL TAXES

W. H. Maltbie, special counsel United
Railways & Electric Company, Balti-
more, Md., chairman.

F. C. Chambers, Des Moines, Iowa.

A. T. Davison, New York, N. Y.

Edwin Gruhl, New York, N. Y.

A. G. Neal, Washington, D. C.

H. B. Sawyer, Boston, Mass.

B.
R.
L.
F.

VALUATION

F. W. Doolittle, vice-president The
North American Company, New York,
N. Y., chairman.

F. C. Hamilton, New York, N. Y.,
vice-chairman.

J, P. Barnes, Louisville, Ky.

E. J. Bechtel, New York, N. Y.

H. M. Brinckerhoff, New York, N. Y.

H. A. Clark, New York, N. Y.

Thomas Conway, Jr., Philadelphia.

W, Findlay Downs, Philadelphia, Pa.

J. A. Emery, New York, N. Y.

C. W. Gillespie, New York, N. Y.

J. B. Klumpp, Philadelphia, Pa.

W. H. Maltbie, Baltimore, Md.

L. R. Nash, Boston, Mass.

A. S. Richey, Worcester, Mass.

W. H. Sawyer, East St. Louis, Il

Frank Silliman, Jr., New York, N. Y.

W. B. Tuttle, San Antonio, Tex.

E. D. Uhlendorf, Chicago, III.

CHARLES A. COFFIN FOUNDA-
TION AWARD

Britton I. Budd, president Chicago
Elevated Railroads, Chicago, Ill., and
president American Electric Railway
Association, chairman.

J. N. Shannahan, Hampton, Va.

James H. McGraw, New York, N. Y.

COMMITTEE ON UNIFICATION AND Co-
ORDINATION OF ALL FORMS OF
Lo0CAL TRANSPORTATION

G. A. Richardson, vice-president Chi-
cago Surface Lines, Chicago, Ill., chair-
man.

H. C. Abell, New York, N. Y.

C. P. Billings, Pittsburgh, Pa.

F. R. Coates, New York, N. Y.

C. D. Emmons, Baltimore, Md.

W. F. Ham, Washington, D. C.

A. D. Mackie, Springfield, Il

A. T. Perkins, St. Louis, Mo.

L. S. Storrs, New Haven, Conn

REPRESENTATIVES OF THE ASSOCIATION
ON OTHER NATIONAL
ORGANIZATIONS
National Transportation Institute:

J. H. Hanna, vice-president The Cap-
ital Traction Company, Washington,
D. €

Committee on Customer Ownership
of the National Electric Light Associa-
tion:

R. P. Stevens, president Republic
Railway & Light Company, New York,
N. Y.

Neational Councillor of the United
States Chamber of Commerce:

J. N. Shannahan, president Newport
News & Hampton Railway, Gas &
Electric Company, Hampton, Va.

ton, Pa., chairman.

Substitute National Councillor:
J. H. Hanna, vice-president Capital

Traction Company, Washington, D. C.

National  Industrial  Conference

ﬁoard s

L. S. Storrs, president The Connecti-

cut Company, New Haven, Conn.

J. H. Pardee, president The J. G.
White Management Corporation, New
York, N. Y.

Amnierican Committee on Electrolysis:
W. J. Harvie, vice-president Auburn

& Syracuse Electric Railway, Auburn,

N.°Y,
National Committee for National De-

fense:

Edward J. Blair, assistant to the

president, Chicago Elevated Railroads,

Chicago, Il

National Joint Committee of Public
Utility Associations:

Randall Morgan, vice - president
United Gas Improvement Company,
Philadelphia, Pa., chairman.

Britton I. Budd, Chicago, IIl.

J. K. Choate, New York, N. Y.

F. R. Coates, New York, N. Y.

E. C. Faber, New York, N. Y.

P. H. Gadsden, Philadelphia, Pa.

L. S. Storrs, New Haven, Conn.

Robert I. Todd, Indianapolis, Ind.

J. W. Welsh, New York, N. Y.

Accountants’ Association
STANDARD CLASSIFICATION OF ACCOUNTS

Robert N. Wallis, treasurer Fitch-
burg & Leominster Street Railway,
Fitchburg, Mass., chairman.

M. W. Glover, Pittsburgh, Pa.

W. F. Ham, Washington, D. C.

H. L. Wilson, Boston, Mass.

Percy S. Young, Newark, N. J.

COMMITTEE REPRESENTING THE Ac-
COUNTANTS’ ASSOCIATION AT CON-
VENTION OF RAILWAY AND
UrTiLiTiEs COMMISSIONERS

Wallace L. Davis, auditor Lehigh
Valley Transit Company, Allentown,
Pa., chairman.

B. W. Fernald, Oakland, Cal.

C. S. Mitchell, Pittsburgh, Pa.

RELATIONS WITH OTHER ASSOCIATIONS

M. W. Glover, general auditor West
Penn Railways, Pittsburgh, Pa., chair-
man. |

I. A. May, New Haven, Conn.

L. T. Hixson, Indianapolis, Ind.

F. H. Sillick, New York, N. Y.

Claims Association
ACCIDENT PREVENTION

H. O. Allison, safety engineer Beaver
Valley Traction Company, New Brigh-

E. L. Lindemuth, Wilkes-Barre, Pa.
F. W. Melford, Richmond, Va.
Allison J. Van Brunt, Newark, N. J

EMPLOYMENT

W. B. Getchell, claim agent Centra
Maine Power Company, Augusta, Me.
chairman. 5 ) i

Bert C. W‘ood, Yqungstdwn, 0.
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CLAIMS DEPARTMENT ASPECTS OF
Mortor Bus OPERATION

G. T. Hellmuth, claims attorney
icago, North Shore & Milwaukee
ilroad, Chicago, Ill., chairman.

D. M. Finch, Des Moines, Ia.
Carl L. Young, Milwaukee, Wis.

RESOLUTIONS

W. M. Tichenor, claim agent Terre
ute, Indianapolis & Eastern Trac-
n Company, Indianapolis, Ind., chair-

o .

W. H. Renaud, Jr., New Orleans, La.
SUBJECTS

L. F. Wynne, general claim agent

~ John J. Reynolds, Boston, Mass.

MEDICAL AND SURGICAL COMMITTEE

Dr. Hart E. Fisher, chief surgeon
icago Elevated Railroads, Chicago,
, chairman.

~ Engineering Association
STANDARDS

Charles R. Harte, construction engi-
er the Connecticut Company, New
en, Conn., chairman.
L. Ambrose, Schenectady, N. Y.
C. C. Beck, Mansfield, Ohio.
A. Brooks, Philadelphia, Pa.

C. Datz, Memphis, Tenn.
. G. Gove, Brooklyn, N. Y.
G. Keen, Philadelphia, Pa.

S. Kimball, Washington, D. C.
hn Lindall, Boston, Mass.

. R. Phillips, Pittsburgh, Pa.
N. W. Storer, East Pittsburgh, Pa.
B. Trist, Pittsburgh, Pa.
H. Clark, Cleveland, Ohio.

BUILDINGS AND STRUCTURES

E. Drexler, chief engineer New-
rt News & Hampton Railway, Gas
lectric Company, Hampton, Va,,

R. Brown, Dallas, Tex.

D. Eckroad, Akron, Ohio.

hn R. McKay, Fort Wayne, Ind.
dson Zimmer, Gloversville, N. Y.
C. H. Clark, Cleveland, Ohio, sponsor.

REVISION OF CAR AND CARHOUSE
WIRING RULES

. H. Adams, superintendent shops
equipment, Chicago Surface Lines,
ago, Ill., chairman. }

. T. Clark, Baltimore, Md.

G. Keen, Philadelphia, Pa.
hn Lindall, Boston, Mass.
P. V. C. See, Akron, Ohio.

ENGINEERING-ACCOUNTING
(JoINT COMMITTEE)

.. R. Brown, office and field engineer
(ew York State Railways, Rochester,
] Y., co-chairman for Engineering

i

ferbert Jackson, Washington, D. C.
rles R. Harte, New Haven, Conn.,
TSOor.

EQUIPMENT
v

F. H. Miller, vice-president Louis-

ville Railway, Louisville, Ky., chair-

man.
Walter S. Adams, Philadelphia, Pa.
W. W. Brown, Brooklyn, N. Y.
R. S. Bull, Pittsburgh, Pa.

A. T. Clark, Baltimore, Md.

J. M. Hipple, East Pittsburgh, Pa.

J. H. Lucas, Milwaukee, Wis.

A. D. McWhorter, Memphis, Tenn,

J. F. Miller, Pittsburgh, Pa.

M. O’Brien, St. Louis, Mo.

E. D. Priest, Schenectady, N. Y.

E. S. Sawtelle, Cincinnati, Ohio.

P. V. C. See, Akron, Ohio.

Ralston B. Smyth, Boston, Mass.
C. W. Squier, New York, N. Y.
W. G. Stuck, Lexington, Ky.
J. M. Yount, San Francisco, Cal.
Joseph C. McCune, New York, N. Y.
J. L. Gould, New York, N. Y.
Daniel “Durie, Connellsville,

sponsor.

Pa.,

HeEAvy ELECTRIC TRACTION

John C. Davidson, engineer electric
traction, Norfolk & Western Railway,
Bluefield, W. Va., chairman,

A. H. Armstrong, Schenectady, N. Y.

J. M. Bosenbury, Peoria, Ill. .

H. F. Brown, New Haven, Conn.

Morris Buck, New York, N. Y.

H. W. Cope, East Pittsburgh, Pa.

A. H. Daus, Chicago, IIL

J. H. Davis, Baltimore, Md.

J. V. B. Duer, Altoona, Pa.

Norman Litchfield, New York, N. Y.-

John J. Sinclair, Brooklyn, N. Y.

L. S. Wells, New York, N. Y.

Charles R. Harte, New Haven, Conn,,
Sponsor.

INDIVIDUAL MEMBERSHIE

L. C. Datz, chief engineer Memphis
Power & Light Company, Memphis,
Tenn., chairman.

POWER GENERATION AND CONVERSION

L. D. Bale, superintendent of sub-
stations, Cleveland Railway, Cleve-
land, Ohio, chairman.

W. E. Bryan, St. Louis, Mo., vice-
chairman.

. E. Davis, Utica, N. Y.

. C. Hanker, East Pittsburgh, Pa.
. H. Kelsay, Cleveland, Ohio.

. A. Kidder, New York, N. Y.

. W. Peters, Schenectady, N. Y.

. W. Saathoff, New York, N. Y.

J. Turley, Los Angeles, Cal.

. L. Weber, Kansas City, Mo.

H. Scofield, Minneapolis, Minn.,
sponsor.

T

o Qe

Power TRANSMISSION
DISTRIBUTION

AND

Charles H. Jones, electrical engineer
Chicago Elevated Railroads, Chicago,
I11., chairman.

J. Walter Allen, Boston, Mass.

S. H. Anderson, Los Angeles, Cal.

Leslie E. Delf, Fort Worth, Tex.

Ralph W. Eaton, Providence, R. I.

D. D. Ewing, Lafayette, Ind.

Charles Gilman, New York, N. Y.

C. L. Hancock New York, N. Y.

H. D. Hawks, Chicago, Ill.

C. J. Hixson, Schenectady, N. Y.

Adrian Hughes, Jr., Baltimore, Md.

John Leisenring, Springfield, Ill.

F. M. McVittie, Rochester, N. Y.

J. F. Neild, Toronto, Ont.

H. A. Pharo, Pittshurgh, Pa.

Walter J. Quinn, New York, N. Y.

W. Schaake, East Pittsburgh, Pa.

A. Schlesinger, Indianapolis, Ind.

J. M. Waldron, New York, N. Y.

F. J. White, New York, N. Y.

M. B. Rosevear, Newark, N. J., spon-
sor.

PURCHASES AND STORES

Jackson P. Dick, purchasing agent,
Georgia Railway & Power Company,
Atlanta, Ga., chairman.

W. N. Ford, Memphis, Tenn., vice-
chairman.

William C. Bell, Richmond, Va.

J. F. Fleming, Washington, D. C.

C. A. Harris, Pittsburgh, Pa,.

A. A. Ordway, Boston, Mass.

W. S. Stackpole, Newark, N. J.

W. H. Staub, Baltimore, Md.

C. Thorburn, Los Angeles, Cal.

R. H. Dalgleish, Washington, D. C,,
Sponsor.

UNIFICATION OF CAR DESIGN

H. H. Adams, superintendent of
shops and equipment Chicago Surface
Lines, Chicago, Ill., chairman.

J. A. Brooks, Philadelphia, Pa.

Charles Gordon, Chicago, Il

W. F. Graves, Charleston, W. Va,

J. W. Hulme, New York, N. Y.

G. L. Kippenberger, St. Louis, Mo.

John Lindall, Boston, Mass.

Victor Willoughby, New York, N. Y.

R. H. Dalgleish, Washington, D. C.

WAY MATTERS

H. H. George, engineer maintenance
of way Public Service Railway,
- Newark, N. J., chairman.

E. M. T. Ryder, New York, N. Y,
vice-chairman. |

C. A. Alden, Steelton, Pa.

V. Angerer, Easton, Pa.

S. Clay Baker, East St. Louis, Il

W. R. Dunham, Detroit, Mich.

E. B. Entwisle, Johnstown, Pa.

G. C. Estill, New Orleans, La.

R. B. Fisher, Harvey, Il

Chester F. Gailor, New York, N. Y.

A. E. Harvey, Kansas City, Mo.

J. H. Haylow, Memphis, Tenn.

J. -S. Hyatt, Highwood, IIL

B. P. Legare, San Francisco, Cal.

A. T. Spencer, Toronto, Ont.

Francis Tingley, Upper Darby, Pa.

J. B. Tinnon, Joliet, IlL

Claude L. Van Auken, Chicago, Il

W. W. Wysor, Baltimore, Md.

R. C. Cram, Brooklyn, N. Y., spon-
sor.

WooD PRESERVATION

A. P. Way, electrical engineer Ameri-
can Electric Power Company, Phila-
delphia, Pa., chairman.

C. A. Smith, Atlanta,
chairman.

M. J. Curtin, Boston, Mass.

J. L. Fritsch, Pittsburgh, Pa.

W. H. Fulweiler, Philadelphia, Pa.

Ga., vice-
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Ernest F. Hartman, New York,

W. L. Harwood, Springfield, Mass.

E. L. Morier, New York, N. Y.

M. B. Rosevear, Newark, N. J,,
sponsor.

AIR RESERVOIR SPECIFICATIONS

R. H. Dalgleish, chief engineer the
Capital Traction Company, Washing-
ton, D. C., chairman.

C. A. Ives, Erie, Pa.

J. A. Leeper, Pittsburgh, Pa.

J. S. McWhirter, New York, N. Y.

AUTOMATIC SUBSTATIONS

W. E. Bryan, superintendent of
power the United Railways of St.
Louis, St. Louis, Mo., chairman.

C. H. Jones, Chicago, Ill,,
chairman,

L. D. Bale, Cleveland, Ohio.

C. A. Butcher, East Pittsburgh, Pa.

Adrian Hughes, Jr., Baltimore, Md.

F. W. Peters, Schenectady, N. Y.

Ralph H. Rice, Chicago, Ill.

E. H. Scofield, Minneapolis, Minn.,
sponsor.

vice-

UNiT METHOD OF VOTING ON

STANDARDS
C. S. Kimball, engineer way and
structures;, Washington Railway &

Electric Company, Washington, D. C.,
chairman.

H. H. Adams, Chicago, Il

C. H. Clark, Cleveland, Ohio.

W. J. Harvie, Auburn, N. Y.

Transportation and Traffic
Association

ACCIDENT PREVENTION

Charles W. Chase, president Gary
Street Railway, Gary, Ind., chairman.

M. B. Bridges, Chicago, Il

C. H. Evenson, Chicago, Ill.

James Harmon, Indianapolis, Ind.

S. B. Ireland, St. Joseph, Mo.

A. W. Koehler, Rochester, N. Y.

D. E. Parsons, East St. Louis, IlL

W. R. Phipps, Meridian, Miss.

R. M. Reade, Quebec, Que.

E. M. Walker, Schenectady, N. Y.
sponsor.

*3

DEVELOPMENT OF NEW BUSINESS

F. W. Shappert, traffic manager
Chicago, North Shore & Milwaukee
Railroad, Chicago, Ill., chairman.

Frank L. Butler, Atlanta, Ga.

John A. Dewhurst, Philadelphia, Pa.

S. W. Greenland, Fort Wayne, Ind.

James P. Griffin, Dallas, Tex.

H. G. Monger, Milwaukee, Wis.

F. D. Norveil, Anderson, Ind.

C. D. Smith, New Brighton, Pa.

Bert Weedon, Indianapolis, Ind.

W. H. Harton, Covington, Ky.

Robert P. Woods, Kansas City, Mo.

Samuel Riddle, Louisville, Ky., spon-
sor.

RELIEF OF TRAFFIC CONGESTION

Paul E. Wilsen, secretary Cleveland
Railway, Cleveland, Ohio, chairman.
G. B. Anderson, Los Angeles, Cal.

H. O. Butler, St. Louis, Mo.

-D. L. Fennell, Kansas City, Mo.

M. McCants, San Francisco, Cal.
W. H. Maltbie, Baltimore, Md.
James Smith, Boston, Mass.

W. E. Thompson, New York, N. Y. *
J. V. Sullivan, Chicago, 1ll., sponsor.

TRACKLESS VEHICLE OPERATION

W. J. Flickinger, assistant to the
president The Connecticut Company,
New Haven, Conn., chairman.

B. W. Arnold, Oshkosh, Wis.

V. E. Keenan, Providence, R. I.

J. B. Stewart, Jr., Youngstown,
Ohio.

Edward Dana, Boston, Mass., spon-
sor.

Mail Pay Hearing
ESTIMONY was taken last week in
the railway mail pay case before

Examiner Mullen of the Interstate Com-
merce Commission, I. C. C. Docket No.
10227, consuming four full days, Nov.
19 to 22. Joseph Stewart, special
assistant to the Attorney General was
in charge of the commission for the
Post Office Department, and W. H.
Maltbie, counsel for the committee on
mail pay, American Electric Railway
Association was in charge of the case
for the railways.

C. W. Cornell of counsel for the
Pacific Electric Railway Company, and
F. E. Loucks, a special accountant for
that company were in attendance and

- presented some evidence for their road.

The witnesses put on by the mail pay
committee were Prof. A. S. Richey,
Worcester, Mass., Dr. Thomas Conway,
Jr., Philadelphia, and Joseph A. Stoll,
superintendent traffic, A. T. ‘Clark,
superintendent rolling stock and shops,
and John B. Duvall, assistant superin-
tendent of transportation of the United
Railways and Electric Company of
Baltimore.

After finishing the four-day session
during which some fifty exhibits had
been filed, the examiner set March 1 as
the final date for filing of briefs. After
the briefs have been filed, the commis-
sion, it is expected, will set a date for
oral argument and will thereafter take
the case under advisement for a deci-
sion,

Companies Which Made Presen-
tations for Coffin Prize

ETTERS of acknowledgment and
commendation are being sent by

the Executive Committee to the railway
companies which made presentations to
the Charles A. Coffin prize committee
of the American Electric Railway Asso-
ciation, in accord with the resolution
passed at the meeting of the executive
committee on Nov. 16. The companies
which submitted briefs follow in alpha-
betical order:

Chicago, North Shore & Milwaukee
Railroad, Highwood, I11.

Colorado Springs & Interurban Rail-
way, Colorado Springs, Col.

East St. Louis & Suburban Railway
and East St. Louis Railway, East St.
Louis, I1l.

El Paso Electric Railway, El Paso,

* Tex,

Holyoke Street Railway, Holyoke,
Mass.

Interstate Public Service Company,
Indianapolis, Ind.

Kansas City Railways, Kansas City,
Mo.

Kentucky Traction & Terminal Com-
pany, Lexington, Ky.

Los Angeles Railway, Los Angeles,
Cal.

Milwaukee Electric Railway & Light
Company, Milwaukee, Wis.

Monongahela-West Penn Public Serv-
ice Company, Fairmont, W. Va,

Northern Texas Traction Company,
Fort Worth, Tex.

San Diego Electric Railway, San
Diego, Cal.
San  Francisco-Oakland Terminal

Railways, Oakland, Cal.

‘Spokane United Railways, Spokane,
Wash.

Union Street Railway, New Bedford,
Mass.

Washington Railway & Electric Com-
pany, Washington, D. C.

News of Other
Associations

Program Announced for New
England Club Meeting

HE December meeting of the New

England Street Railway Club will
be held at the Copley Plaza Hotel, Bos-
ton, Mass., on Thursday, Dec. 6. The
afternoon meeting, called to order at 3
o’clock, will be devoted to a series of
fifteen-minute papers on the following
subjects: “Snow Handling Equipment”
(with moving pictures), by Charles F.
Reuter, engineer Eastern Tractors Com-
pany; “Results Obtained in Track Work
by the Use of Mechanical Devices,” by
F. B. Walker, engineer Eastern Massa-
chusetts Street Railway; “Electric
Freight Haulage,” by P. H. Stoffel,
Westinghouse Electric & Manufactur-
ing Company.

The evening meeting will be devoted
to a talk, illustrated by slide and mov-
ing pictures on “Maine, the Sportsman’s
Paradise,” by Eugene S. Jones, photog-
rapher of the Boston & Maine Railroad.
A dinner will be served at 6.15.

C.E.R.A. Annual Meeting in
Indianapolis Jan. 24 and 25

HE Annual Meeting of the Central

Electric Railway Association will
be held at Hotel Lincoln, Indianapolis,
Ind., Thursday and Friday, Jan. 24 and
25, 1924. There will be a dinner on the
evening of Jan. 24.

Relief from Paving Burden Urge(lfi,1

HERE is no longer any good rea-

son why a railway should pay for
installation of original pavements o
for complete repavements, declare
R. C. Cram in a paper read before thi
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. National Municipal Research Council
held at the City Club, Washington,
D. C., on Nov. 16. This is so because
the presence of tracks has nothing to
do with the question of the need for
street pavements, The only require-
‘ment as to railway pavements may be
one relating to the extent the railways,
‘through operation of cars, may cause
erioration in the pavement, and
his should be limited strictly to re-
pairs needed in consequence of the ex-
stence and use of the tracks.
Some interesting data were presented
by Mr. Cram tending to show that pav-
ng maintenance costs are substan-
ally the same as on any part of a
Iway street. These data seem to
upport the view that railway streets,
ng main arteries of travel, receive
reater traffic. It should logically be
ected that main traveled streets
will require more extensive paving re-
pairs than streets of lesser importance.

Dean Cooley Honored

J TNIVERSITY presidents, judges, en-
' gineers and men prominent in
litical life, gathered at a dinner in
troit on November 23, paid tribute to
Mortimer E. Cooley, dean of the engi-
ering schools of the University of
fichigan and retiring president of the
‘ederated American Engineering So-
ties. Dean Cooley, at the end of
1early half a century of effort, was
sxtolled as an engineer and educator of
distinguished public service.

The dinner was given under the aus-
pices of the Detroit Engineering So-
y and the local section of the
national engineering sacieties.

Those at the speakers’ table included
preme Court Justice Robert F.
ompson, Canandaigua, N. Y.; Ira N.
Ilis, president of Worcester Poly-
hnic Institute and classmate of Dean
oley at the United States Naval
ademy; Admiral John K. Robinson,
presenting Secretary of the Navy
in Denby; Dr. Marion L. Burton,
ident of the University of Michigan;
ilip N. Moore, S.t. Louis, vice-
esident of the Federated American
gineering Societies; F. Paul Ander-
n, dean of engineering of the Uni-
sity of Kentucky; Chase S. Osborn,
W. Wallace, executive secretary of
Federated American Engineering
ieties, Washington; Truman H.
wherry, Walter S. Russel, Charles F.
weth, president of the American
iety of Civil Engineers; N. S. Shaw,
ident of Michigan Agricultural Col-
e; and John L. Herrington, president
the American Society of Mechanical

Several speakers brought out reminis-
ces of Dean Cooley’s days at Annap-
s and later as a naval officer. Others
elt upon his services to education and
gineering, praising “his high char-
, his big-heartedness and geniality,

s noble aspirations and his love for his
fellowmen.” President Burton paid a
ibute to the, work of Dean Cooley in

ong connection with the University
N chlgan

-

Dean Cooley has been granted leave
of absence for the second semester of
the present academic ‘year by the Uni-
versity of Michigan. He will spend this
period on a farm recently purchased by
him near Canandaigua, N. Y. His suc-
cessor as president of the F. A, E. S. will
be elected at the annual meeting of the
American Engineering Council early in
January.

Kentucky Utilities Association
to Meet at Louisville -

THE annual meeting of the Ken-
tucky Association of Public Utili-
ties will be held at Louisville on Dec.
13 and 14. The session will open with
a dinner for the delegates on Thursday
evening, with the technical sessions on
Friday.

Aims and Plan of the National
Transportation Institute

HE National Transportation In-
stitute is a comparatively new
national organization, whose object is
to change the attitude of the public at
large toward transportation in general.
It comprises all industry and is gov-
erned by a board of directors made up
by groups, such as agricultural, rail-
way, public utility, etc., consisting of
fifty-two directors of whom twenty-six
have been elected at this time. It is a
continuing board with certain expira-
tions each year, so that the chance for
control by any group is thought to be
remote. Membership in the institute
may be had by practically any company
or organization at $100 per member-
ship, and any organization may take
out as many memberships as it desires,
having one vote for each membership.
The institute consists of a research
council and a publicity bureau. The
research council will comprise a group
of men particularly fitted by experi-
ence to develop the facts about the
various transportation agencies—steam
railroads, electric railroads,* motor
buses, water transportation, etc. The
members of the council are to be se-
lected by the process of the president
nominating three men, from among
whom the directors will elect one, This
again is designed to avoid any pos-
sible control of the organization by one
group.

The representatives of the institute
have conceived the need for this organ-
ization because there is at present no
comprehensive study of transportation
going on by a disinterested impartial
body. The absence of this has afforded
opportunity for radical elements to at-
tack the railways and make extensive
use of false information. The key to
the institute plan is the research coun-
cil, which is to be composed of men of
accepted reputation whe will be given
a certain amount of money and set
aside where they will be free from re-
sponsibility te any organization or
group. They will get the facts and
then these facts will be put out to the
public throngh the publicity bureau.

It is expected that the. most effective
work of the institute will come later
when it has sufficiently progressed- in
its organization and finances to per-
mit of the employment of men to give
their entire time to speaking on trans-
portation problems. The idea is that
there may ultimately be the equivalent
of one speaker for every state. It is

thought also thatt addresses of this
kind will produce much publicity in
the newspapers. Further, the news-
papers, knowing that they can apply to
the Institute for information wupon
which they can depend as accurate and
impartial, will have no reason to pub-
lish misinformation.

Another phase of the work is educa-
tional in nature. It is claimed that
the proportion of children who never
go so far in their schooling as high
school is so great that as they grow up
they numerically control the popular
vote. This great body of children at
present receives practically nothing in
the way of information as to the in-
fluence of transportation, coal, or any
of the other essentials on their lives.
The Institute plans te bring to the
school children the effect of various
businesses on the child’s life.

The institute is now publishing a
twelve-page leaflet monthly, but plans
ultimately to have a magazine of con-
siderable importance as a medium for
putting out the results of its efforts.
It is planned also to use motion pic-
ture lectures, in which it can bring out
what transportation, or the lack of it,
means to a country.

The Institute has no relation with
the United States Chamber of Com-
merce or any other body. It is an in-
dependent body in which it is consid-
ered essential that all business inter-
ests participate. On the question of
municipal or government ownership,
the policy of the institute is not stated,
as the idea of creating the institute
as an entirely impartial body precluded
any predetermination of policy on any

matter. If the reports of the research
council were not unanimously con-
curred in by the council, there is

nothing in the present organization of
the body to prevent both the majority
and minority reports being made pub-
lic, although it would obviously be the
endeavor te reach unanimous agree-
ment,

This is the first time that all busi-
ness interests have joined together in
a movement of this kind. The institute
earnestly desires that the electric rail-
ways support and take part in its
activities. The American Electric
Railway Association has not as yet de-
termined what its action shall be with
respect to endorsement of the Insti-
tute, but has the matter under advise-
ment at the present time.
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Maintenance of Equipment

Signal System Shows Steam

. Pressure

HE Wilmington, N. C., power

plant of the Tidewater Power
Company has a signal system in the
generator and boiler rooms which
shows the steam pressure carried in
the main header. The scheme was
developed by George Avant, combus-
tion engineer for the company, and
has been in successful operation for
over two years. The Tidewater
Power Company operates an inter-
urban line between Wilmington and
Wrightsville Beach.

Four different colored lights are
arranged on a small board suspended
half way between the floor and ceil-
ing, so that they may be seen from
any point in the generator room.
The circuits for the lights are opened
and closed by three steam gages,
which were fitted with contacts so
as to make electrical connections
whenever the steam pressure reaches
specific values. If the steam pres-
sure falls below 140 lb., a white light
will burn and continue to burn until
the pressure rises above this value.

All lights are out between pres-
sures of 140 Ib. and 150 1b. At the
latter pressure a red lamp is lighted,
and at 155 lb. a blue lamp comes on
in addition to the red lamp, and if
the pressure rises to 158 lb. a green
lamp also lights and a Klaxon horn
is sounded. As the safety valves are
set for 163 lb., this arrangement
gives ample warning and helps to
provide even boiler operation. A
similar set of signals is installed in
the boiler room.

'Blueprints of Repair Parts
Save Mistakes

By O. A. NORENE

Asslstant Master Mechanic Omaha &
Councii Biuffs Street Raillway

BOOK of blueprints of standard

repair parts is furnished to the
store department and the shop and
carhouse. foremen of the Omaha &
Council Bluffs Street Railway. These
prints show standard elliptic and
coil springs, brake levers and pins,
brake slack adjusters and brake rig-
gings, sizes and types of motor bolts,

ete., for different types of equip-
ments; also spring tension on differ-
ent types of brush-holders and sizes
and types of carbons used on dif-
ferent types of motors. By referring
to these prints no excuse can be
given if wrong material is used.

Through-Bolt Housings
Save Motor Trouble

By JAMES A. DUFFY

Superintendent of Equipment Monongahela-
West Penn. Public Service Company

E HAVE had on our property
for a number of years several
Westinghouse No. 306 motors. These
are of the split-frame type, with
housings or heads that originally

‘ = .
® 0 .
Applicatlon of Through Bolts to Motor

Housings. Above, With One Vertical
Balt; Below, With Two Radial Bolts

were held to the upper half of the
motor frame casting by two radial
tap bolts. This arrangement holds
the armature to the upper half of
the shell when the lower half is
swung down or removed for making
repairs to the motor under the car.
In addition these bolts help to keep
the housing in place.

It was our experience that these
housings would work loose in service
and tend to wear at the seats, and
at the same time the ‘threaded holes
in the housings would become badly
worn. In many instances the threads
in the housings were entirely worn
out and the bolts would not hold,
thus making it necessary to replace
these worn housings by new ones.

In making replacements on somx
of these housings, a new through
bolt type of housing has beer
adopted. This was developed fo
these motors by the Westinghous
company. The results have beer
very satisfactory. The new hous
ing has two bolts, each of whicl
screws into a nut and clamps the
housing to the motor shell througt
a draft on the nut. This type of
housing is shown in the illustrations

They are made for us from eithe
malleable iron or cast steel, so tha
they are strong and durable.

The through bolts holding them ii
place are heat treated, which make:
them strong and fatigue resisting
If the bolts wear at the threads they
can be replaced readily by new one
at a small expense. If the threaé
rust, the nut can be cut off and the
bolt is easily removed.

There are no threads in the hous
ings to become worn out, so that
better fit is obtained throughout the
life of the motor.

These housings can be obtained :
in. oversize on the diameter. Thi
of particular advantage for fittin
frames that have worn. These h
ings have three bolt holes so t
they can be used not only on
No. 306 motor, which has two ra
bolts, but on the old No. 101 mot
using a single vertical bolt.

Since using these through-
type housings, we have elimina
all housing trouble. We have ne
had a through bolt get loose.
fact, it was one of the improveme
that almost eliminated all mg
troubles on the No. 306 motor
this property.

Brass Foundry Aids Repair
F\HE Illinois Traction System |

a brass foundry in conn
with its Decatur shops and fou
turn out from twelve to fourtee
of brass castings per month. T
found of great assistance in pr
ing such parts as brush-holders,
handle sockets, sash locks, wi
lifts and other car fixtures which
needed immediately and which we
be given six months delivery
longer if bought in the open mati
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Safety in the Wood Shop

HE ACCOMPANYING group of
pictures shows the woodworking
mill of the Nashville Railway &
Light Company. This shop is par-
ticularly interesting for the precau-
tions taken to safeguard employees
from accidental contact with moving
parts of machines, and to provide for
their comfort. The equipment of
the shops consists of the follow-
ing machines: A 16-in. four-side
molder, 9-in. four-side molder, blind
slat molder, two-drum sander, band
re-saw, band saw, plunger mortiser,
column mortiser, 24-in. planer, 9-in.
surfacer, double head shaper, and
crossarm boxer.
Referring to the illustrations, No.
3 is a general view of the woodwork-
‘ing equipment. The band saw shown
in No. 1 has the moving wheel well
incased with a slat protection made
of iron strips, which are riveted to-
gether., This gives an open con-
struction, and at the same time fully
protects the moving parts. An effec-
tive method of mounting guards and
gages for a shaper is shown in No. 2.
The exhaust piping for removing
various cuttings is also to be seen
in the background. i
A surfacer with safety head and
a grated protection that swings
around to protect the cutting parts
is shown in No. 4. The cutting tool
is in a sort of pocket, so as to pre-

vent accidents. The 24-in. planer
shown in No. 5 has the belt well
shrouded, and the protection of mov-
ing parts, together with the piping
for cuttings shown in No. 6, which
is a molding machine, is particularly
interesting. The small pulley shown
in the center of this machine has a
right and left-hand thread so as to
keep the belt from dropping. A
crossarm borer is shown in No. 7T,
with all moving parts protected.

Light Track Construction
in Texas*

HE standard type of paved track-

work adopted by the El Paso
Electric Railway consists of 90-lb.
A.R.A. rail, oak ties, spaced 24 in.
on centers, 12 in. of crushed stone or
gravel ballast, with a two-course con-
crete pavement of 7% in. total thick-
ness. This has proved to be both the

best and cheapest construction so far
developed in Texas, according to the
statement and is original with this
company. Full advantage has been
taken of the soil and climatic con-
ditions peculiar to this section, in
adopting an even lighter standard
construction for paved tracks where
Birney cars only are used. A.S.C.E.
rail of 75-1b. section is laid on 6-in. x
8-in. x 7-ft. ties, with 6 in. of ballast
under the ties, and a 6-in. concrete
pavement. This has proved entirely
satisfactory, both as a track struc-
ture and a durable street surface.

Track of this character has been
built in 1928 for $7.20 per foot, ac-
cording to the company, while the
90-1b. construction cost about $9. The
latter is stated to be at least $2 per
foot cheaper than monolithic concrete
with grooved rail and brick or as-
phalt pavement.

A further development in the track
construction has been the use of steel
ties laid on ballast, in conjunction
with concrete pavement. Track of
this type has been built that will un-
doubtedly compare favorably in abil-
ity to stand up under heavy traffic
with any other in the country. It is
somewhat more costly than wood tie
construction, but should be even more
durable.

*This article is based on material in-
cluded in the brief submitted to the Charles
A. Coffin Prize Committee of the American
Electric Rallway Association.

Safety l'rotectlon for Woodworking Tools in the Shops of the Nashville Railway & Light Company

No. 1 Slot work protection made of iro
band saw.

No. 2. Shaper with guards and gages in position,
No. 3. General view of woodworking equipment.

n strips for wheel of No. 4.
No. 5
No. 6.
No. 7

Safety head attached to surfacer.

. Method of shrouding planer belt.

Molding machine with moving parts protected.

. Method of protecting moving parts on a crossarm borer.
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New Equipt Available

|/

Portable Vise and Pipe
Bending Stand

PORTABLE vise stand and pipe

bender has just been developed
by H. P. Martin & Sons, Owensboro,
Ky. This stand is made of No. 16
sheet iron riveted and braced at the
corners with angle irons, which also
serve as pockets for four supporting
legs. The legs are made of steel
tubing and extend outward suffi-
ciently to brace the stand against
upsetting, tilting or skidding. The
stand is supplied with either a hinge
or chain vise, as desired. The vise
is fixed rigidly to the top of the
frame at one end in such a position
that short nipples can be threaded
without injury fo the workman’s

Portable Stand and Plpe-
Bending Tool Set Up

hand. A guide and rest for the pipe
while it is being cut or threaded is
provided at the end of the frame
opposite to that on which the vise is
installed. This assists in keeping
bends free from kinks and also in
locating the bends accurately.

The stand can’ be dismantled by
pulling the legs out of their sockets
and fastening them in the vise. Con-
venient handles are provided for
carrying. As the sides of the frame
are open with a brace across the
bottom, the frame provides a con-
venient rest for pipe tools where oil
from the stocks will drain off with-
out running down the handle. The
equipment weighs 60 Ib. and can be
assembled or dismantled in half a
minute. If occupies a space of 6 ft.
x 8 ft.

The outfits are built in two sizes,
one for pipe ranging from % in. to
2% in. in diameter 'and another for
heavier pipes up to 4% in. diameter.
The larger size is provided with a

roller on the rear support to keep
correct alignment and to enable one
man to move the full length of pipe
forward or backward without unnec-
essary labor. The weight of the 43-in.
size machine is 172 1b., with a hinge
vise and 156 1b. with a chain vise.

Headlight with Special
Metal Reflector

HEADLIGHT with special case

and sealed silver-plated reflec-
tors has been developed by the Pyle
National Company, Chicago, Ill., for
use on electric locomotives or inter-
urban cars. The parabolic reflector is
18 in. x 9 in. and is spun from heavy-
gage sheet copper. The inside surface

Large Slze
Plpe-Bending
Stand Ready
for Trans-
porting

is prepared for the quadruple silver
plating by grinding and polishing
operations.

The case is of No. 16 gage copper-
bearing steel and is protected on the
outside by two coats of flexible black
baking enamel, and on the inside by
the application of an aluminizing
preparation. A machine finished,
cast aluminum-alloy door frame
forms the front of the case and a
slot hinged door ring, which is also
machine - finished aluminum alloy
casting, is sealed against a heavy
gasket by the tightening of five wing
nuts on hinged bolts. The front glass
is made of clear convex heat-resist-
ing glass and is held and sealed
against the door-ring gasket by
means of bronze fasteners.

Lamp replacements are made by
loosening the bronze ring nuts and
swinging the door open. This con-
struction makes the fitting of front
glasses convenient and avoids the
necessity of breaking electrical con-

nections, or disturbing the focal ad-
justments for renewing lamps. The
headlight cases are made in four dif-
ferent styles.

Convenient Size Electric
Drill
N ELECTRIC drill for holes up
to & in. in diameter has just
been placed on the market by the
Argyle Railway Supply Company,
Chicago, Ill. The drill weighs about
5 lb. and is operated by a special
Westinghouse motor with a full load
speed of 850 r.p.m. The motor can
be operated on either direct or alter-
nating current. The handle grip of
the drill is kept cool by a ventilation
system which brings cool air into
the back of the handle. Incoming air
is distributed to all parts of the
motor.
A special switch for operating the
electric drill has been developed by

the Cutler-Hammer Manufacturing
Company, so that the drill runs only
when the operator is actually grip-
ping it. The position and operation
of the switch is natural, and can be
released readily without shifting the
hand. The drill chuck bearings and
two armature bearings have bronze
bushings and spring oilers which re-
tain a considerable amount of lubri-
cant. The thrust in drilling is taken
up on a ball bearing which works
between two hardened ground steel
surfaces. The gears are packed in
grease. The pinion is of steel with
helical teeth, cut directly on the
armature shaft. The chuck is of
the Goodell-Pratt keyless type, re-
quiring no {ools for opening or
closing. To prevent the armature
from turning, when opening or clos-
ing the chuck it is only necessary to
press the spring stop into the slot in
the end of the armature shaft. This
locks the shaft and the chuck may |
then be turned without difficulty.
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The News of the Industry
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Subway Financing Sought

Detroit Commission Prepared to Pre-
sent Plans at Special Session
of Michigan Legislature

The Detroit Rapid Transit Commis-
sion will seek the aid of the state
Legislature at a special session to be
convened in December, to secure the
passage of an amendment to the rapid
transit act adopted last spring by the
Legislature to pave the way for financ-
ing the construction of a system con-
sisting of subways or elevated railways.

The commission’s plans for financing
rapid transit construction in Detroit
are embodied in a tentative amendment
drafted by P. J. M. Hally, special coun-
sel for the Rapid Transit Commission.
It is pointed out that funds for rapid
transit construction could be secured:

1. By levying a special ad valorem tax on
the total wealth of the city.

2., By assessing benefits of rapid transit
on the local area benefited in such manner
and in such proportion of the cost of rap‘d
transit construction as the legisiative body
of the city may determine.

3. By Issulng bonds against the rapid
transit property.

4. By combining the foregoing.

It is the desire of the commission to
lay the rapid transit plan before the
electors at the election next April. If
the amended bill is passed by the Leg-
islature it is the intention of the com-
mission to seek its submission to the
voters, together with a “definition of a
general plan of assessment” at a spe-
cial election to be called, probably in
February. Then the comprehensive
plan for rapid transit which is being
worked ont by the engineers for the
commission would be presented to the
voters in the spring.

ENGINEER OQUTLINES WORK

The work to date as outlined by
Major John P. Hollihan, engineer en-
gaged in studies and surveys for the
rapid transit system, includes the de-
termination of a satisfactory plan of
financing a rapid transit system, with-
out using the faith and credit of the
city. In this work it was necessary to
go thoroughly into assessed values of
property throughout the city; and to
estimate the probable increase in values
that would accrue to property directly
benefited.

The engineers of the commission have
conferred with the City Plan Commis-
sion on the thoroughfare plan covering

. the proposed metropolitan area, with a
view to enabling the commission to pre-
sent a final plan for the joint consider-
ation of the department of public works,
department of parks and boulevards,
the street railway department and the
rapid transit commission. These bodies
should, in the opinion of Mayor Dore-

mus, determine the thoroughfares re-
quired to relieve the present motor

vehicle traffic inside the city limits and -

indicate for the consideration of the
adjoining municipalities and counties,
the probable future ' requirements of
Detroit as the city expands. The com-
mission is also conferring with the De-
troit Bureau of Governmental Research
on the proposed metropolitan area. The
work of the commission is being carried
on with the aid of an appropriation of
$70,000 by the City Council.

Municipal Ownership Recom-
mended for Phoenix

A special citizens’ committee has
recommended to the City Commission
of Phoenix, Ariz., that the system of
the Phoenix Railway be municipally
owned. It is proposed to purchase the
system from General M. H. Sherman,
Los Angeles, Cal., its owner, in thirty
annual payments of $12,000, without
interest, the gross sum being about
equal to the wvaluation placed on the
railway by the State. If the plan for
the purchase is carried out as proposed
the road would be leased to the Central
Arizona Light & Power Company for
operation by it for twenty years.
Meanwhile the city would be called
upon to spend $400,000 to rehabilitate
the system and to provide $190,000 for
paving between the tracks. Most of
the money so required would be raised
by the sale of bonds. It is said that
the railway in Phoenix is operated at
a loss of about $15,000 annually, due
principally to the operation of an inter-
urban line between Phoenix and Glen-
dale district.

The report of the committee grew
out of the controversy between the com-
pany and the city over franchise mat-
ters and the alleged inability of the
company to meet the terms with regard
to paving included in the original
grant to the railway.

One Day Off Compulsory—One day
off in eight without pay except in
emergency cases will be mandatory
upon employees of the Seattle Munic-
ipal Railway beginning Jan. 1, 1924,
A resolution to this effect has been
unanimously passed by the City Council,
but Mayor Brown intimated that he
would veto the measure, declaring that
it would be impossible for the railway
to put the regulation in effect by the
date named. The ordinance means the
hiring of between seventy and eighty
men, and D. W. Henderson, superintend-
ent of railways, states that it will be

impossible to train that number in the

time given.

Non-Union Pledge Void

Circnit Conrt Rules Against Law For-
bidding Employers to Exact
Non-Union Pledges

The California state law forbidding
employers to exact pledges from em-
ployees not to join labor unions has
been held void. Decision to this effect
was handed down by the United States
Circuit Court of Appeals on Nov. 13 in
a case affecting the Pacific Electric
Railway. The opinion of the Circuit
Court affirms the decision handed down
by the United States District Court of
Los Angeles, which enjoined labor
unions from organizing the non-union
men of the Pacific Electric Railway.

The injunction is made permanent.
It is directed against the Brotherhood
of Railway Trainmen and the Brother-
hood of Locomotive Engineers. It said:

Activities without lawful excuse, engaged
in by the unions, were: Unionizing the
employees of the railway and the drawing
of them into a controversy in which the
had no substantiail cause for complaint ; call-
ing strikes after organizing 1,200 of the
1,500 employees ; striking when the country
was at war in the face of the Presidential
prociamation that there should be no strikes
or lockouts during the war, and striking
while the compiaints of the empioyees were
being submitted by the raliway to a repre-
senative of the United States Department
of Labor. E

The court held these activities inter-
rupted the railway company’s business
in intrastate and interstate commerce
to its irreparable damage.

On Aug. 16, 1919, certain employees
of the Pacific Electric Railway elected
to strike. It was alleged that the men
had been influenced in this decision by
certain officials of the Brotherhood of
Railway Trainmen and Brotherhood of
Locomotive Engineers.

The results of the strike, engaged in
by a portion of the company’s em-
ployees, were reviewed in this paper
for Sept. 6, 1919.

In July, 1918, a similar strike was
attempted, but this strike, undertaken
during the war, was quickly ended by
the railway securing in the Federal
courts an injunction against certain
officials of the trainmen’s unions re-
stricting interference between the Pa-
cific Electric Railway and its employees.

Since obtaining this injunction dur-
ing the first strike in July, 1918, it was
possible to obtain an order from the
courts in August, 1919, during the sec-
ond strike making the restraining order
effective during the second strike.

In March, 1922, the Pacific Electric
Railway sought to have the Federal
court make this injunction against
strikers permanent. This move was
reviewed in the ELECTRIC RAILWAY
JOURNAL of March 18, 1922, page 489.
Another reference to the matter was
published on page 721, Oct. 28, 1922.
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More Passengers But Less Revenue
with Five-Cent Fare

Definite Conclusions Impossible from Results of First Month’s Operation
of New Fare System on Public Service Railway—Bus Competi-
tion Continues to Be the Crux of the Problem

LTHOUGH the total number of pas-
sengers carried by thé Public Serv-
ice Railway of New Jersey during the
month of October, 1923, was approx-
imately 400,000 more than the number
carried during October, 1922, the total
revenue’ was smaller and a deficit of
$382,753 resulted. Except for a changed
rate of fare the operation of the rail-
way was about the same as in the corre-
sponding month of the previous year,
with only a nominal increase in the
number of car-miles and car-hours.
The compilation of the figures for
the first month’s operation under the

FIRST¢MONTH OF 5-CENT FARE ON PUBILIC
SERVICE RAILWAY COMPARED WITH COR-
RESPONDING MONTH OF PREVIOUS YEAR

October, October,
1923 1922

Total opcratingrevenue. ... $1,836,185 $2,190,098
Total operating expenses.. .. 1,577,784 1,482,321
Operatiog ratio; per cent, . . 85.93 67.68
B Grossincome.,.......... $55,737  $505,777
K Totalincome deductions.. 438,490 446,541

Net income or deficit.. . 8382,758 $59,235
Revenue passengers carried 33,508,564 27,187,790
‘Transfer passcngers carried 139,740 6,060,930
Total passengerscarried.. .. 33,648,304 33,248,720

new fare system was made public on
Nov. 26. Passenger revenue for Octo-
ber, 1923, was 36.59 cents per car-mile
as against 45.24 cents per car-mile a
year ago, and $3.43 per car-hour this
year as against $4.27 in October, 1922.
The total operating revenue was $1,836,~
185, from which operating expenses of
$1,677,748 were deducted, giving an
operating ratio of 85.93 per cent instead
of 67.68 per cent. The gross income
for the month of October, 1923, was
$55,737 as against $505,777 in 1922.
Operating expenses increased greatly
due almost entirely to higher wages
which were granted the company’s em-
ployees as a result of the settlement of
last summer’s strike. The expenses for
‘way and structures were less this year

than last; the expenditures for equip-
ment were slightly higher; power ex-
penses were markedly less and other
items showed very little change except
that for conducting transportation,
which was more than $100,000 higher.

NUMBER OF REVENUE FARES INCREASE

The number of revenue fares for the
first month of the new system was
much greater than in previous months,
being 33,508,564 as against 27,187,790
This large increase,

in October, 1922.

existing system of compiling the fig-
ures. While this was true also of the
figures for October, 1922, there were
then few two-zone riders compared with
the number of such riders under the
present system.

It would appear that the railway
traffic is still suffering somewhat from
the effects of the seven-weeks shutdown
this summer. At least the bus traffic
in some places is heavier than before
the strike. In the Newark area, for
example, the number of passengers car-
ried by buses in October of this year
was 8,066,263 as against 7,062,333 a
year ago. An influential factor in the
situation has been the exceptionally fine
weather which has prevailed all dur-
ing the summer and fall, and this has
undonbtedly had a tendency to favor
the bus business.

Under the circumstances it would be

Bus Blocks Entrance to Trolley—A Famiilar Scene

however, is offset by the loss in trans-
fer passengers which decreased from
more than 6,000,000 to only about
140,000. Thus, the total number of
passengers carried was 33,648,304, a
slight increase over the number car-

ried during October a year ago which

was 33,248,720.

It is impossible to tell exactly what
this means in the way of increased
riding because a single individual who
rides in two zones and pays two fares
is listed as two passengers under the

TR

-

Bns and Trolley Glve Similar Service at Same Time on Same Street

premature to draw any definite con-
clusions from the figures of the first
month’s operation. It is said that the
railway income is steadily increasing
and this tendency may be expected to
become more pronounced as winter
approaches and bad weather sets in.
However, the average fare per revenue
passenger has been reduced from 7.83
cents to only 5.31 cents which means
that there must be a very large increase
in riding before the railway revenue
will equal what it used to be under the
old fare. This outcome appears to be
doubtful as long as the destructive bus
competition continues on the same
streets with the railway.

CAMDEN BUSES BOUGHT BY RAILWAY

In the Camden district the company
has already taken steps to get control
of the situation by buying up a large
number of buses. With these vehicles’

Jin the hands of the railway it is planned
.to co-ordinate the bus and street car

services.

Elsewhere the railway has under-
taken plans to reduce the cost of oper-
ation. It has been announced that
one-man cars will replace the present
two-man cars on several lines in New-
ark and it is expected that the same
plan will be tried by the company on
other lines. | 8
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Legislation Needed to Further
Electrification in New York

A plan for the solution of the west
side traffic problem by the construction

of an elevated freight railroad was "

presented on Nov. 26 by the New York
Central Railroad at a joint hearing of
the Transit Commission and the Public
Service Commission.

The hearing was upon the company’s
application to the Public Service Com-
mission for an order specifying the
method of the electrification of its west
side line in conformity with the Kauf-
mann law, passed by the last Legisla-
ture, and an application to the Transit

Commission for a change of grade on.

all streets crossing the west side tracks,
under the general law placing one-half
of the expense upon the railroad, one-
fourth on the state and one-fourth on
the city.

The plan presented by the railroad
provides for the construction of an
elevated railroad most of the way from
Spring Street to the Harlem River,
eliminating all grade crossings. The
total cost is estimated at between $60,-
000,000 and $70,000,000, which the rail-
road would pay except the cost of
eliminating the grade crossings, esti-
mated at from $15,000,000 to $25,000,-
000, which would be divided by the com-
pany, state and city.

Ira A. Place, vice-president of the
New York Central, in charge of its law
department, said that while the two
questions of elimination of grade cross-
ings and electrification were legally
separated, they should be considered
together.

George McAneny, chairman of the
Transit Commission, expressed belief
that legislation would be needed to ac-
complish any result. Mr. McAneny
explained that a law was passed in 1911
permitted the city to reach an agree-
ment with the railroad on a plan and
that a law of 1917 permitted the com-
mission to prepare a plan for submis-
sion to the railroad with the railroad
paying the cost. Mr. McAneny said
that, in any event, appeal would have
to be made to the Legislature to get
an appropriation under the general
change of grade law for the relocation
of the tracks. An adjournment was
taken to Dec. 6.

Pacific Electric Railway Employ-
ees to Be Provided with
Insurance

Employees of the Pacific Electric
Railway, Los Angeles, are to partici-
pate in the group insurance plan re-
cently announced by the Southern
Pacific Company for all its employees.
More than 7,000 employees of the
Pacific Electric System will enjoy the
benefits by the ruling of the Southern
Pacific Company that subsidiary com-
pany employees are -entitled to the in-
surance provisions made.

Employees in the service six months
receive $250 insurance free of cost.

The plan becomes -effective when 75
per cent of eligible employees’ of the

company subscribes for the insurance,
but not before Jan. 1, 1924,

The policy taken out by the Southern
Pacific Company is estimated to exceed
$100,000,000. The insurance plan af-
fects 90,000 employees” of the Southern
Pacific interests. The policy is to be
written by the Metropolitan Insurance
Company.

Target of Opinions in Massa-
chusetts—One-Man Cars

The one-man car is still being as-
sailed in Massachusetts. William Walsh
of the Massachusetts branch of the
American Federation of Labor and a
former business agent of the Boston
Street Carmen’s union has asserted
that he has asked for and received
promise of support of the Boston Cen-
tral Labor Union in the initiative and
referendum movement to eliminate the
one-man cars in the State. Petitions
asking for the initiative and referendum
are being circulated. An attack on the
one-man car is planned in Boston where
a group of men headed by an attorney
has announced intention to petition the
Legislature to prohibit the use of the
one-man cars. The Attorney General
has approved the form of the petition,
which provides that if the proposed
law is defeated by the Legislature it
shall go to the people for referendum
vote.

Chairman Jackson of the Boston
Elevated Railway trustees has notified
Mayor Curley of that city that one-
man cars have come to stay. They are
used only on routes, Mr. Jackson said,
where cars run by two men would be
unprofitable. The one-man controversy
in Massachusetts has been referred to
previously in the ELECTRIC RAILWAY
JOURNAL,

Arbitration Next Step in
Springfield

Arbitration will be necessary before
the new contract between the employees
of the Worcester Consolidated Street
Railway, the Springfield Street Railway
and the officials of the trolley lines are
drawn. The present contract expires
Dec. 31. In accordance with the terms
of the present contract the employees
and employers have exchanged propo-
sals for the new contract, but both sides
have made demands which have put
them far from agreement. Bentley W.
Warren, Boston, representing the com-
pany, and James H. Vahey, represent-
ing the men, have had several confer-
ences since the union committee and
trolley officials met in an effort to reach
some basis that would permit resump-
tion of negotiations for an agreement,
but without making progress. In the
arbitration proceedings Mr. Warren
will be the companies’ representative
and Mr. Vahey will act for the car-
men. They will select the third man.
" The major demands of the trolley
men are for an eight-hour day, an in-
crease in the maximum pay for uni-
formed men from 58 cents to 80 cents

an hour and for operators of one-man
cars an increase from 66 to 95 cents
an hour with a 30 per cent increase for
all miscellaneous employees.

The company has proposed maintain-
ing the present schedule of wages if
certain bonuses are eliminated, but
suggests that if the bonuses are re-
tained the pay of uniformed men should
be reduced 5 cents an hour. President
Clark V. Wood has also told the men
that the increase they ask with the
eight-hour day would add $750,000 to
the annual payroll and that the com-
pany cannot do this on the present
revenue with a 10-cent fare, and could
not do it with an increased fare because
the decrease in riding would keep the
income down.

Peter Witt for Municipal Ownership.
—Councilman-elect Peter Witt, former
street railway commissioner at Cleve-
land, urges that the city take over the
property of the Cleveland Railway at
its estimated value of $35,000,000. Mr.
Witt says it can be done “without cost-
ing the taxpayers a penny.” As he sees
it the money now paid by car riders in
the shape of taxes totals $1,378,933 a
year and is constantly increasing. Mr.
Witt says the money thus saved, which
now goes to Washington, Columbus and
townships in the county outside of the
city, will more than pay for the present
outstanding obligations of the Cleve-
land Railway in less than twenty-five
years. ;

Must Remove Snow.—The Boston &
Worcester, Milford & Uxbridge and
Springfield Street Railways will be
obliged to remove all snow piled by
their plows onto walks previously
cleared by householders, according to a
recent decision of the Massachusetts
Department of Public Utilities. They
must also remove snow which the plows
throw in the highways cleared by the
various towns and cities of Massachu-
setts through which they operate lines.

Pay Increases for More Detroit Men.
—The October payroll of the Depart-
ment of Street Railways at Detroit was
increased approximately $10,000 due to
advances in pay granted by the Street
Railway Commission to employees of
the system other than platform men.

Houston Company States Its Case.—
“That Houston May Fulfill Her Destiny”
is the title of an instructive pamphlet
issued for the patrons of the Houston
Electric Company. The company, in
publishing the pamphlet, states that it
wants its patrons to know what it is
doing and has done during the past
three years to furnish transportation in
its city. It gives, in detail, the various
construction and improvement under-
takings and the money that was in-
volved in each improvement. But the
company urges upon people the need
for greater improvement as the expan-
sion is pressing down heavily on them;
that millions of dollars more will be
necessary during the next few years,
and asks for the support and confidence
of the people to insure the success of
the transportation system.
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Committee Reports at
Montreal

Faverable Findings Presented by Share-
holders Who Inguired Into Affairs
of Holding Company

The committee that was appointed by
shareholders of the Montreal Tramways
& Power Company, Montreal, Que., to
look into the affairs of that corpora-
tion has made a report. The Canadian
Financial Post says that the report is
on the whole favorable to the present
directors and management, but that
there may be a renewal of the fight for
control that was waged during the
summer.

DATA FURNISHED STOCKHOLDERS

The report provides shareholders
with data concerning the profits and
losses of the company since formation
eleven years ago. This is the first
time shareholders had any information
concerning the company’s operations
between 1912 and 1920.

The committee’s statement indicates
that the total income for the years from
1912 to 1922 was $5,978,062, and the
total expenditures during the period
were $7,752,699. This made a deficit of
$1,774,636 for the company as of the
period ended Nov. 30, 1922.

The company had losses in six years
and profits in five of the eleven years
under review and the record for each
year was as follows:

Income Expenditure
$282,500 $690,184
503,047 457,913
513,544 442.953
543,082 846,046
558,669 493,762
560,898 863,190
475,471 534,360
463,760 1,409,514
814,224 719.613
587,05 717,724
675,811 577,686

This succession of losses is blamed
upon the fact that it was a very serions
task to finance the company owing to
opposition encountered at the start, and
later to conditions created by the war.
This was responsible for high cost of
short date financing and high premiums
on United States funds. Under more
favorable conditions, says the report,
this expense wounld have been cnrtailed,
and sounrces of revenne increased con-
siderably by a fuller development of
the assets of the company.

OPTION AGREEMENT TO BE EXERCISED

The report also deals with the point
that has been criticized by shareholders,
namely, the transfer of 59,500 common
shares of the Canadian Light & Power
Company to the Montreal Public Serv-
ice Corporation. These shares were
handed over as collateral, when Mont-
real Pnblic Service made a bond issue

of $2,550,000 in 1919. There was an
agreement to be made that Tramways
& Power Company was to have the
right to repurchase these securities
together with $1,700,000 of Canadian
Light & Power Company 5 per cent
bonds, due 1949, for the sum of $2,050,-
000. The committee was informed by
officers of the company that the trans-
action was treated as a temporary sale
to meet the suggestions of the solicitors,
but the intent between the parties was
that the secunrities were pledged with
right of redemption. The report recom-
mends that the agreement of option be
executed without further delay.

The Montreal Tramways & Power
Company owns a majority of the ordi-
nary stock of the Montreal Tramway
and the stock of the Canadian Light
& Power Company.

Order Entered to Dismantle
Famous Colorado Line

The famous Colorado Springs &
Cripple Creek District Railway, once
referred to by Theodore Roosevelt as
offering “the one-day trip that bank-
ropts the English language,” has
finally been declared dead de jure, it
haying died de facto a considerable
time ago.

In May, 1919, the United States Dis-
trict Court appointed a receiver for
the property on application of trustees
for the bondholders. In May, 1920, the
same court authorized the receiver to
discontinue operation of the line except
as to a small portion thereof. The
Public Utilities Commission of Col-
orado thereupon filed petition for modi-
fication or vacating of the last men-
tioned order contending that since the
property was located wholly within the
State of Colorado the question of its
operation or discontinnance was with
the state commission. In October,
1922, the receiver sold the property at
foreclosure and the purchaser pro-
ceeded to begin to dismantle and junk
the line. Interested citizens petitioned
the state commission to take jurisdie-
tion on its own motion and protect
their rights.

After a hearing the commission ruled
that a foreclosure sale transferred
property subject to all duties and
responsibilities under which the origi-
nal owner held the property; that the
purchaser at foreclosnre was withont
right to abandon public service except
by permission of the lawful authority
having fully jurisdiction thereof.

At the close of the hearing an agree-
ment entered into by all parties sane-
tioned an order to permit the dis-
mantling except as to certain portions,
which order was entered.

The road consisted of 75 miles of
track.

$8,100,000 Value Fixed at
Norfolk

Sum Decided Upon by State Commis-
sion $2,000,000 Less Than
Company’s Claim

The valuation of the Norfolk railway
properties of the Virginia Railway &
Power Company was fixed on Nov. 24
by the State Corporation Commission
as §$8,100,000. This is less by more
than $2,000,000 than the sum claimed
by the company and more by about
the same amount than the valuation
asserted by the city of Norfolk. The
company’s 7-cent fare, granted some
time ago by the commission, will be
continued in force, for the commission
has pointed out that even at the valu-
ation claimed by the city, the earnings
of the company at 7 cents are not more
than 4 per cent on the valuation.

The company claimed a valuation of
$10,639,084 and the city contended for
$6,152,5632.

The commission states in its decision
that in the five months from June
until October during which the 7-cent
fare, with four tokens for a quarter,
was existent, the company’s net earn-
ings applicable to return after payment
of taxes, depreciation and renewal
reserve, were $181,070, as compared
with $165,660 for the corresponding
period of last year. The commission
gives it as its opinion that the 7-cent
fare should stand.

Major Alexander Forward, commis-
sioner in charge of transportation
problems, rendered the opinion.

The commission decided to include in
the company’s valuation the summer
resort owned by it at Norfolk and
rented for a sum which is less than
enough to pay the carrying charges.
The decision holds that if it were not
for the summer resort there would be
insnfficient permanent travel from the
limited number of residents on the
Ocean View line to warrant its con-
tinuance, but that the city undonbtedly
would not want the line discontinued
and that in view of these considera-
tions the property should be allowed
as a part of the valuation.

From the company’s valuation the
commission has deducted $1,091,000 for
accrued depreciation. The claim of
the city on acconnt of this item was
$1,960,735. Minor deductions were made
for other items.

Receiver Appointed for Washing-
ton-Virginia Line

On petition of five Philadelphia trust
companies acting in behalf of bond-
holders, the Washington-Virginia Rail-
way was declared insolvent.by the Cir-
cuit Conrt of Fairfax County, Va., on
Nov. 23. At the request of the peti-
tioners, Arthur L. Reynolds, manager
of the company, was appointed receiver.
The company operates several interur-
ban lines between Washington and
near-by points in Virginia, among them
the line to Mount Vernon. Insolvency
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was admitted by the company in its
answer to the petition. An intervening
petition, filed by Mattie M. Newcomer,
a stockholder, was rejected by Judge
Samuel G. Brent.

New Plan Submitted for Service
Between Kewanee and Galva

Kewanee, Ill., has not given up its
effort to get back its city line and the
interurban line from Kewanee to Galva.
Despite the fact that the first plan to
sell $100,000 in stock to refinance the
Galesburg & Kewanee Electric Rail-
way failed, merchants, manufacturers
and city officials have devised another
plan, the adoption of which will make
possible the resumption of service at
an early date.

Opinion is unanimous that the loss of
the lines would be a severe handicap to
the community. At an enthusiastic
meeting of the business interests B. F.
Parker, vice-president of the Kewanee
Boiler Company, and general chairman
of the Pittsburgh-plus commission, pre-
sented a plan which was adopted.

This plan included an offering to the
public of a $75,000 issue, secured by
first mortgage on all the property of
the company including the $60,000 in
new equipment; $45,000 of capital stock
unsecured; provision for the sale of
certain pieces of real estate owned by
the company and some of the old
equipment such as cars to the amount
of about $20,000. This would leave a
total of $12,000, according to the ar-
rangements, necessary to refinance the
proposition, including the purchase of
new cars and other equipment. The
original figure estimated as necessary
to cover everything was $140,000. The
new figure, $120,000, would be covered
by the bond issue of $75,000 and the
stock issne of $45,000. The new ar-
rangement also calls for the selling of
a block of tickets, good within a year,
to the largest possible number. It is
said that many persons who could not
take a $50 bond might be willing to ex-
pend $15 or $25 for tickets. This would
bring money in for immediate use and
would help the company in many ways.
The difficulties in Kewanee have been
referred to previously in these pages.

Minority Report by Pittsburgh
Receiver

Charles A. Fagan, one of the receivers
of the Pittsburgh Railways, acting in-
dependently of his colleagues, W. D.
George and S. L. Tone, has filed an
exception to the plans for the reorgan-
ization of the company to follow the
lifting of the receivership. In a peti-
tion filed by his attorneys in the United
States Court Mr. Fagan declares that
the company is still “manifestly in-
solvent.”

In his attitude on this matter Mr.
Fagan takes direct issue with former
Judge Henry G. Wasson, who as special
master, delegated by the court to take
testimony and advise it as to whether
the reorganization was possible, recom-
mended the reorganization.

Mr. Fagan says that he disagrees
with the master’s conclusions in view
of the present insolvency of the com-
pany, the absence of any offer to cure
the insolvency, the failure to provide

. for the refunding or extension of bonded

indebtedness now in default, and the
failure to adduce sufficient evidence to
prove that the corporation can oper-
ate at a profit and make ends meet in
the next several years.

According to Mr. Fagan the general
tenor of the master’s report is to the
effect that if the receivership should be
terminated at the present time there
would be ample cash and other assets
on hand to meet all the current obliga-
tions as they mature and leave a sub-
stantial amount for working capital.
In Mr. Fagan’s opinion this is a con-
clusion unwarranted by the evidence.

Further Progress Reported in
Kansas City Reorganization

The committee representing the bond-
holders of the Kansas City Railways
reached a new agreement on Nov. 24
with the lawyers who represent the
holders of personal injury judgments by
which these claimants will receive 50
cents on a dollar in cash and the re-
mainder of their claims in first mort-
gage bonds of the new company to be
organized after the receivership has
been lifted. The total of the outstand-
ing accident claims is more than
$2,000,000. ’

To protect the worth of the bonds
which the judgment holders will receive
it has been agreed that the total initial
bond issue against the reorganized
property shall not exceed $20,000,000.
Provision is also made to reimburse the
bondholders’ protective committee for
$500,000 advanced to pay state taxes
prior to the receivership.

The agreement stipulates that the
parties shall collaborate to obtain an
equitable adjustment of all the matters
involved in the reorganization.

Judge Stone of the Federal court ex-
pressed himself as pleased at the prog-
ress made and said that on the determi-
nation of the priority of claims against
the railways will depend the progress

of negotiations for the reorganization-

of the property. The hearing set for
Nov. 26 was postponed until Dec. 27.
If further progress toward arranging
the reorganization is reported on Dec.
27 Judge Stone said that he will con-
tinue the hearing until Jan. 7.

An order issued by the court to pay a

grounp of claims against the old re-
ceivership was rescinded by Judge
Stone, pending publication of a notice
to claimants.

Should a foreclosure be necessary the
bonds would be issued by the reorgan-
ized company, but if the present com-
pany were to continue, then the old
bonds must be retired and new ones
issued by it.

Holders of the second mortgage bonds
and the notes are so widely scattered

. with respect to their residence that

fully a month will be required to con-
sult all ereditors. If these holds can

be induced to accept the plan as now
proposed, then a hearing on the priority
of claims will be avoided.

Receivership of Brooklyn Line
Expected to Be Lifted Soon

The Brooklyn, Queens County &
Suburban Railroad, Brooklyn, N. Y.,
is expected soon to emerge from the
hands of the receiver as the result of
an agreement reached between the
Brooklyn City Railroad and the reor-
ganization committee of the Brooklyn-
Manhattan Transit Corporation.

Until the present, the Brooklyn,
Queens County & Suburban Company
has not been considered in the reor-
ganization plan of the Brooklyn-Man-
hattan on account of the claims against
this road by the Brooklyn City Rail-
road. At the time of the major re-
organization it was impossible to make
an adjustment with the Brooklyn City
Railroad so that the Queens County
line remained in the hands of the re-
ceiver. Lindley M. Garrison was ap-
pointed July 14, 1919.

The plan for the reorganization of
the property does not contemplate any
foreclosure sale.

The agreement that has just been
reached between the Brooklyn City
Railroad and the Brooklyn-Manhattan
Transit Corporation has to do only
with the bonds of the Queens County
& Suburban Company. It does not
apply in any way to the construction
suit involving $10,000,000 between the
two railway companies, which is still
pending.

The Brooklyn, Queens County & Sub-
urban Railroad has 64 miles of track.
Its assets according to the 1922 report
were $14,094,904. .

McKinley-Studebaker Group Buys
Into Kansas City Light

The Illinois Power & Light Corpora-
tion, which was formed a few months
ago to consolidate the McKinley and
Studebaker public utility properties,
has acquired through purchase J. Og-
den Armour’s interest in the Kansas
City Power Securities Company. E. H.
Rollins & Sons, bankers, Chicago and
New York, acted for the purchaser.
The exact number of shares trans-
ferred has not been made public, but
it can be stated that the transaction
involves approximately 33 per cent of
the Kansas City Power Securities
Company’s outstanding capitalization,
which consists of 40,000 shares of com-
mon stock and 40,000 shares of pre-
ferred stock.

The Kansas City Power Securities
Company, in which Mr. Armour was
the most important individual stock-
holder, is a holding company owning
the entire capital stock of the Kansas
City Power & Light Company, which
in turn has numerous subsidiaries.
This transaction does not involve Mr.
Armour’s holdings in the Kansas City
Railways. Since the reorganization of
the utilities in Kansas City in 1916 the
Kansas City Power Securities Company
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has had no control over the Kansas
City Railways.

The purchase of the stock by the
Illinois Power & Light Corporation has
been approved by the Illinois Com-
merce Commission.

Auction Sales in New York
At the auction rooms of A. H. Mul-
ler & Sons there were sold on Nov. 28
the following securities:

4,201 shares Interborough Consolidated
Corporatlon, preferred, $100 lot.

3,322 shares Interborough Consolidated
Corporation, common, $160 lot.

100 shares of Interborough Consolldated
Corporation, common, $2 lot.

200 shares Interborough Consolidated
Corporation, preferred, $14 lot.

$6,250 Central New York Southern Rail-
road Corporatlon deposlt receipt under sub-
x;clx(-)l(g):tllon agreement, dated Oct. 2, 1913,

ot.

Net Income Shows Increase.—For the
four months ended Oct. 31, 1923, the
passenger revenue of the Brooklyn City
Railroad, Brooklyn, N. Y., was $3,907,-
962, against $3,897,784 for the same
four months a year ago. The net cor-
porate income increased from $615,248
for the four months ended Qct. 31, 1922,
to $644,544 for the same four months
of the current year.

Valuations Fixed in Michigan.—The
Michigan Public Utilities Commission
has fixed the following valuations based
on reproduction costs, less depreciation,
on Michigan electric lines: Michigan
Railroad, $9,418,140; Michigan United
Railways, $10,139,542; Grand Rapids,
Holland & Chicago, $2,462,396; Grand
Rapids, Grand Haven & Muskegon,
$2,562,489; Southern Michigan Railway,
$1,618,645; Benton Harbor-St. Joe Rail-
way & Light, $2,140,613. The total
valuation aggregates $28,341,326.

“Be a Partner.”—The Wisconsin Pub-
lic Service Corporation has recently
issued a handsomely colored booklet of
fifteen pages entitled “Be a Partner.”
The booklet was issued in order that the
widespread movement among public
utility companies to provide home in-
vestors with sound investments and to
perpetuate co-aoperative relations of the
company with its customers and em-
ployees may gain greater headway.

Additional Bonds Sold.—The National
City Company recently sold at 923 and
interest an additional block of $380,000
general mortgage and refunding mort-
gage gold bonds of the Northern Ohio
Traction & Light Company, Akron,
Ohio. The bonds are known as series
A, 6 per cent. They are dated March
1, 1922, and are due March 1, 1947.

Issue Covers Completed Improve-
ments.—The $107,000 issue of bonds by
the Fort Smith Light & Traction Com-
pany, Fort Smith, Ark., authorized by
the State Commission, is not intended
for new improvements to the system,
but for work already completed. This
issue was referred to in'the Nov. 24 is-
sue of the ELECTRIC RAILWAY JOURNAL.

Gold Notes Offered.—A syndicate is
offering at 98% and interest to yield
more than 6.70 per cent $10,000,000 of
convertible 6% per cent gold notes of
the Northern States Power Company,

Fargo, N. D. The notes are dated Nov.
1, 1923, and are due Nov. 1, 1933. The
proceeds from the sale of these notes
will be used to redeem the entire issue
of the company’s ten-year notes due
April 1, 1926, now outstanding in the
amount of $7,805,000 and to reimburse
the company in part for expenditures
heretofore incurred for additions exten-
sions and betterments to the properties
of the system.

Dividends Resumed on Common
Stock. — The Duluth-Superior Traction
Company, Duluth, Minn., has resumed
dividends on its common stock by the
declaration of a quarterly dividend of
$1 a share. This dividend and the regu-
lar quarterly dividend of $1 a share on
the preferred stock are payable on Jan.
2 to stock of record of Dec. 15. The
company - paid the last quarterly divi-
dend of $1 a share on Oct. 1, 1918, on
the common stock. The gross rev-
enues of the Duluth-Superior Traction
Company for the nine months ended
Sept. 30, 1923, amounted to $1,413,990
against $1,314,036. The net income
after the consideration of fixed charges
and taxes was $75496 for the nine
months of this year, against $52,963
for the nine months’ period ended
Sept. 30, 1922.

Booklet Describes Property. — The
Byllesby Engineering & Management
Corporation has prepared a twenty-
page booklet entitled “Back of the In-
vestment,” illustrating the properties
comprising the Northern States Power
System, Minneapolis, Minn. Photo-
graphic views made from an airplane
of the system is an added feature in-
cluded in the booklet.

Figures Show Tax Distribution. —
According to figures presented to the
National Tax Association recently by
John E. Walker, former tax adviser to
the United States Treasury Depart-
ment, more than 8 per cent of the total
tax burden of the country in 1921 was
collected from three agencies of trans-

‘portation, the motor car, steam rail-

road and electric railways.

Surplus Falls Off.—The gross earn-
ings of the Lake Shore Electric Railway,
Cleveland, Ohio, from Jan. 1, 1923, to
Sept. 31 were $2,084,953, against $1,-
866,401 for the same period a year ago.
The surplus shows a falling off from
$158,894 for the period from Jan. 1 to
Sept. 31, 1922, to $138,807 for the same
months of the current year.

Net Receipts.—$3,855.—The munici-
pally owned Norton, Taunton & Attle-
boro Street Railway, Norton, Mass.,
shows for the nine months ending Sept.
30 gross earnings of $57,241 and oper-
ating expenses for the same period of
$53,385, leaving net receipts of $3,855.
Four $1,000 notes due the municipalities
from the railway have been paid in this
period, together with the interest
acerued.

Additional Refunding Bonds Offered.
—Tucker Anthony & Company, New
York, N. Y., is heading a syndicate
which is offering for subscription at 993
and interest, to yield more than 63 per
cent, an additional issue of $1,039,500 of

first mortgage and refunding lien sink-
ing fund 63 per cent gold bonds, Series
A, of the Consolidated Power & Light
Company, Huntington, W. Va, The
bonds are dated March 1, 1923, and are
due on March 1, 1943. The company
owns and operates the entire electric
power and light and electric railway
business in Huntington, W. Va,,
Roancke and Lynchburg, Va., and sur-
rounding communities, as well as the
gas business in Lynchburg, Va. The
system also does the entire electric
light and power and electric railway
business in Ironton, Ohio, Ashland and
Catlettsburg, Ky., and the intermediate
territory.

Bonds Offered. — Halsey, Stuart &
Co., New York, N. Y. are offering
$1,600,000 of first lien and refunding
convertible 6 per cent bonds, series A,
of the Monongahela-West Penn Public
Service Company. The bonds are of-
fered at $96.25 and accrued interest to
yield about 7 per cent.

Atlanta Lines Report Increase.—Cars
of the Georgia Railway & Power Com-
pany, Atlanta, carried 228,110 more
passengers during October, 1923, than
during October, 1922, The increase in
revenue amounted to $14,502. The total
number of passengers .transported in
October this year was 6,724,071, with
gross revenue of $456,744. Substantial
increases have been shown nearly every
month this year over the corresponding
month of last year.

Assessments Completed.—A total val-
uation of $104,410,000, on which a tax
of $2,171,140 will be paid, has been
placed on the properties of the Wis-
consin light, heat, power and electric
railway companies by the Wisconsin
Tax Commission, which has just com-
pleted its report. The assessment on
the Milwaukee Electric Railway & Light

Company is based on a value of
$59,000,000.
Partial Abandonment Approved.—

The Public Service Commission has ap-
proved a declaration of abandonment by
the Sonthern New York Power & Rall-
way Corporation of that part of its
electric railway system in Oneonta,
starting in Main Street and running
through Broad to the east end, and
from Chestnut and Main Streets east in
Main Street and Broadway to Market
Street. There was no opposition to the
proposed abandonment.

Improvement in Net Earnings.—The
gross earnings of the East Penn Elec-
tric Company for the year ended Aug,
31, 1923, were $2,798,350, against $2,-
262,135 for the same period a year ago.
The net earnings were $1,006,129 and
for the year ended August a year ago
were $859,737.

Net Income Increases.—The gross
earnings of the Twin City Rapid Transit
Company, Minneapolis, Minn., were
$10,210,795 for the nine months ended
Sept. 30, 1923, against $10,251,795 for
the same period a year ago. The net
income after the consideration of fixed
charges, etc., amounted to $1,151,755
against $1,044,509 for the nine months
ended Sept. 30, 1922.
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Traffic and Transportation

Ten-Cent Fare Asked in Kingston

The Kingston Consolidated Railroad,
Kingston, N. Y., has applied to the
Public Service Commission for permis-
sion to charge a 10-cent cash fare in
Kingston with a ticket fare of 8 cents.
The present fare rate is 7 cents.

The railroad operated on a b-cent
fare until April 15, 1919, when a
6-cent fare was authorized. The com-
pany later sought to abandon certain
parts of its lines in Kingston, but this
step was put off and an agreement
reached whereby a 7-cent fare was
placed in operation on Dec. 23, 1920.

The company in its petition to the
Public Service Commission states that
in 1921 certain economies were put into
effect which produced a saving over
1920 of $10,000. Since 1921 these sav-
ings have gradually diminished because
of wage increases and other expenses,
so that by 1924 the savings will be
wiped out entirely. .

The revenues received from its rail-
road at the present passenger rate are
gradually diminishing, accounted for
by the increased use of automobile
and bus operations and other causes,
so much so that the return upon the
capital invested is not sufficient and
will not allow the petitioner to add to
and improve its railroad property or
to keep pace with the growth and de-
velopment necessary and meet the re-
quirements of the territory served.

The company in a supporting petition
shows that for the first nine months of
1923 its total revenue from street rail-
road transportation was $169,213. The
total operating expenses were $129,026
and its taxes $11,367.

Fare Increase Sought by
Texas Electric

The Texas Electric Railway, which
owns and operates the lines in Sher-
man and Denison, Tex., has asked
authority of the City Commissions in
both cities to increase fares .on the
grounds that the present fares cannot
permit the company to operate at a
profit. Authority is sought to increase
fares from 5 cents to 7 cents for regu-
lar cash fares and to sell four tickets
for 25 cents, or a fare of 6% cents
where tickets are purchased. The fare
for children and students in schools
would be 3% cents. Jack Beall, presi-
dent of the Texas Electric Railway,
and James P. Griffin, vice-president and
general passenger agent, both of
Dallas, visited the two cities and placed
t!le matter before the City Commis-
sions,

Messrs. Beall and Griffin told the
City Commissions that the gradual in-
crease in the number and use of auto-
mobiles had brought about a gradual
reduction in passenger revenues of the

companies operating in Texas, and that
the situation had rcached a point
where relief must be given if the trac-
ion companies are to maintain the
high standard they have maintained in
the past.

Applications for similar increases
are pending in Waco and Corsicana.

Action Taken Against Jitneys

All jitneys are off Federal Street
in Youngstown as a result of the
Council’s latest anti-jitney ordinance.
The ordinance moving the jitneys west
of the postoffice also was put into effect.
The west-bound jitneys that formerly
parked in West Federal Street now are
stationed in Chestnut Street. City
Solicitor Leighninger, at the order of
the Council, is now drawing up an ordi-
nance to be presented shortly that will
prohibit the jitneys from entering the
congested district.

Prior to this order the jitney
controversy in Youngstown had been
renewed when Safety Director Ham-
ilton ordered the police to enforce
sections of the jitney ordinance re-
stricting the discharging of passengers
in downtown streets. As a result J.
H. Hogan, representing South Side
jitney men, countered with a demand
that the city cease discrimination in
traffic enforcement, pointing out to
Hamilton that the Pennsylvania-Ohio
buses were violating traffic laws in
parking in East Boardman Street. The
jitney ordinance passed by the City
Council on Oct. 8 provided among other
restrictions that jitneys entering or
leaving the city by Market Street should
load and unload on Front Street be-
tween Market and Phelps. Mr. Hamil-
ton said that he had ordered the police
to enforce every traffic ordinance to the
limit and that if the Pennsylvania-
Ohio buses were still violating the law
the drivers of them would be treated
the same as others.

Six-Cent Fare in Cleveland

Car riders of the Cleveland Railway
on Dec. 1 started to pay a 6-cent fare
with a penny charge for transfer. Nine
tickets were sold for 50 cents. This is
the second street car fare raise in
Cleveland within two months. The
last raise went into effect on Sept. 1,
when the sale of eleven tickets for 50
cents was discontinued.

The increased rate of fare is due to
the fact that the company’s interest
fund now shows a deficit of $83,801.54.
Originally placed at $500,000, the com-
pany’s franchise provides that the fare
goes up when this fund drops below
$300,000 and the fare goes down when
the fund goes *above $700,000. The
6-cent fare is the highest permitted by
the franchise.

The increased rate of fare is due to
the big deficits that were accumulated
during the period when Clevelanders
were riding for a nickel, officials of the
Cleveland Railway say.

Fare Increase Denied.—The Okla-
homa Corporation Commission has
denied the application of the Tulsa
Street Railway to increase its fare
from 7 cents to 8 cents. The Tulsa
property has been struggling against
jitney operation for several years and
in order to meet this competition ex-
tended its service some months ago by
putting on buses to be operated in con-
nection with the city lines. In its ap-
plication the company says that the
operation of these buses contributed to
a heavy loss sustained during the past
year. The commission held that losses
due to operation of motor buses in
connection with a city street railway
system would not be considered in de-
termining the proper railway fare.

Will Seek Fare Adjustment.—Uni-
versity of Washington students, repre-
sented by a committee appointed by
President Sam Mullins of the Asso-
ciated Students, will appear before the
City Council of Seattle shortly to ask
for a 23-cent carfare, with transfer
privilege, the same as is accorded to
high school students. The matter has
already been taken up privately with
several members of the City Council.

Reproduced in San Diego Electric Rallway “Pass One” to Show the
Contrast wlth Commodious Equipmecnt of Present Day
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Abide by Ordinance.—Jitney oper-
ators of Shreveport, La., at first

threatened to cease operating alto-
gether as a result of a regulatory ordi-
nance passed by the city. The ordi-
nance requires the jitneys to operate
continuously from 7 a.m. to 7 p.m. along
certain specified routes and on a regu-
lar schedule. There are probably fifty
jitneys operating in Shreveport and
they haul an average of 5,000 passen-
gers daily. After stopping their cars
for a short time, the operators resumed
service and are obeying the ordinance.

Bus Plan Approved.—The City Coun-
cil of Toledo has approved the Com-
munity Traction Company’s plan for
motor bus operation. ° The ordinance
which was recently sanctioned provides
for the purchase of two modern buses
on the Oak Street extension to replace
the two machines now being operated
in conjunction with the traction system,
but on a rental basis. Another bus is
being rented and operated on South
Erie Street, and this, it is expected, will
be replaced by a company-owned motor
bus. Arrangements irclude financing
by an addition to the preferred stock.

Accommodates School Children.—Un-
usual service is being given by the re-
cently started Melrose addition feeder
bus line of the Springfield Railway,
Springfield, Ohio, in that the bus is
diverted twice each day from its regu-
lar route in order to carry school chil-
dren directly to and from the Highland
School, about a mile distant. The plan
was adopted after being suggested to
residents by P. E. O’Brien, general
manager of the railway. Twenty-six
children are carried daily in the bus at
a round trip fare of 3 cents each.

Opera Service on North Shore Line.—
With the opening of the opera season
recently by the Chicago Civic Opera
Association, the Chicago, North Shore
& Milwaukee Railroad started a special
train service to accommodate opera
patrons living in the near North Shore
towns. This special train service con-
sists of a dining car and coach. It
leaves Great Lakes at 6:32 p.m. and
arrives at Congress and Wabash, at the
door of the Auditorium, Chicago, at
7:50 p.m. The “Civic Opera Special,”
as it is called, makes express stops in
the intervening towns between Great
Lakes, 34 miles north of Chicago, and
Chicago.

Better Transportation This Winter.—
H. G. Tulley, president of the Interna-
tional Railway, Buffalo, in referring to
the new snow equipment for the com-
ing winter said that in the winter of
1922-23 the cars were operated by new
men who, while trained operators, were
unfamiliar with the severe weather en-
countered in that part of the country.
The organization was now a year old
and, benefiting by the experience of last
season, was expected to provide better
winter transportation this year. It was
pointed out by President Tulley that
most of the cold weather delays are
caused by stalled antomobiles, trucks
and other vehicles blocking the tracks,
often interfering so greatly with the

operation of plows and sweepers, as to
permit the storm to gain headway and
become unmanageable. City co-opera-
tion in keeping the tracks free from ob-
struction, and in strictly enforcing
traffic regulations, would do much, Mr.
Tulley said, to insure regularity of
service and elimination of delays.

Safety Meetings Held.—The Los An-
geles Railway has started a series of
safety meetings in which officials of the
company meet trainmen at the five car-
honse divisions. One general topic is
discussed at each division in five con-
secutive weeks. Attendance is volun-
tary on the part of trainmen, but at-
tendance records are kept and are of
use in selecting trainmen for the spe-
cial Christmas bonus under the merit
and bonus system of the company. In
the first series of meetings C. M. Me-
Roberts, general claim agent, and John
C. Collins, supervisor of safety, have
paved the way for future safety meet-
ings by arousing the interest of train-
men in the cause.

Large Sum for Transporting Mail.—
During the last fiscal year $604,915 was
expended by the Post Office Department
for the transportation of mail by elec-
tric railways. At the close of the fiscal
year authorizations were in effect over
8,621 miles of electric railway. This
included service on 317 routes. During
the full twelve months 10,883,970 unit
miles were traveled. The average cost
per mile was 5.24. Compared with the
previous fiscal year, the decrease in the
number of routes was eleven. The
length of routes increased 162 miles.
The decrease in the annual travel was
48,799 unit miles. The increase in the
expenditure was $12,142, and the in-
crease in cost per unit mile traveled was
0.14 cents.

Working for More Pass Riders.—
Sales of weekly passes by the Tacoma
Railway & Power Company, Tacoma,
Wash., for the week beginning Nov. 12,
totaled 12,550, a new high record since
the pass system was adopted in July,
1922. A recent innovation in its cam-
paign to make the pass more popular
was made by the company with appoint-
ment of C. J. Quill to the position of
transportation salesman. He has been
working among operators of the cars,
and the system has already shown re-
sults. C. V. Allen, advertising manager,
states that unless the pass sales can
be brought up to 15,000 weekly the
company will have to sell the passes
for more than $1 each.’ The company
has for its objective the 15,000 mark.
At the present number, the passes are
not paying, although 43 per cent more
passengers are being carried than be-
fore the pass was adopted.

Complaint Sustained.—On the com-
plaint of George Bullock, receiver of
the Buffalo & Lake Erie Traction Com-
pany, the Public Service Commission
has ordered R. H. Henneous to desist
from operating a motor vehicle freight
line between Erie and North East, Pa.,
until he receives a certificate of ap-
proval.

Legal Notes

ILLINoIS—Policy of Public Utilities
Act Stated.

The policy of the Public Utilities
Act is not to promote competition be-
tween common carriers as a means of
providing service to the public, but that
through. regulation of an established
carrier occupying a given field, and pro-
tecting it from competition, it may be
able to serve the public more efficiently
and at a more reasonable rate than
would be the case if other competing
lines were authorized to serve the pub-
lic in the same territory. To warrant
the Commerce Commission in granting
a bus company authority to operate its
lines and to serve the same public al-
ready served by an existing street rail-
way system it must appear that the
railway was not rendering adequate
and convenient service, and that the
operation of the bus lines would
eliminate such inadequacy and incon-
venience, the convenience and necessity
of the public being a primary consid-
eration. The fact that a bus company
is limited to a 5-cent fare, and the
stireet railway company serving the
same district is charging a larger fare,
does not of itself warrant an order by
the Commerce Commission allowing the
bus company to operate in such dis-
trict; nor is the convenience or incon-
venience of even a considerable num-
ber of individuals the test for an order
of convenience and necessity. [West
Suburban Transp, Co. vs. Chicago &
W. T. Ry. Co., 140 Northeast Rep., 56.]

FEDERAL CoURTS—Ewviction of Colored
Interstate Passenger Justified Only
By Proof of Ewistence of Reason-
able Segregation Regulation.

To justify the eviction of a colored
interstate passenger for his refusal to
occupy a -seat in that part of an in-
terurban electric car set apart for
colored passengers, it is incumbent on
the carrier to show that it had in force
a regulation requiring the segregation
on its trains of white and colored pas-
sengers and that such regulation was
reasonable. Oral instructions by a
carrier to its conductors to segregate
interstate passengers by races is not
a valid regulation binding on the pas-
sengers, since knowledge of such regu-
lation should be brought home to the
passenger at least constructively be-
fore he enters the car. [Washington,
B. & A. Electric R. Co. vs. Waller,
289 Federal Rep., 598.]

NEw York—Duties and Rights. During
a Strike Defined.

An attempt of city officials to pre-
vent a street railway company from
taking out of its barns or operating
any of its street cars during a strike of
its employees, on the ground that it is
to preserve law and order, will be en-
joined. It is the duty of the police and
department of public safety to preserve
order and protect the property of citi-
zens, individual and corporate, and it is
their duty to protect a street railway
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company in running its ears during a
strike of its employees. The right of
any man to work, if he wants to, is
as inalienable a right as the right of
another to quit work, and no person
has a right to prevent another from
working when he wants to. [Schenec-
tady Ry. Co. vs. Whitmayer, Mayor,
et al., 199 New York Suppl., 827.]

FEDERAL. COURTS: Rights of Lessor,
Lessee and Creditor.

Where a receiver for a lessee de-
faults in rental under the lease, fur-
ther operation of the railway property
by the receiver is considered to be with
the acquiescence of the lessor, and is
for its account and at its risk. The
relations between the two will not be
affected by the fact that thé officers
are the same or the same person is the
receiver, and a street railway company,
which furnished power, maintenance
and repairs to the lessee of another
system, necessary to keep it in opera-
tion, has an equitable lien on the earn-
Ings of such system until it is paid,
and a receiver for the lessee is justi-
fied in paying from earnings bills for
power, etc., furnished prior to the re-
ceivership. While a materials creditor
furnishing supplies necessary to the
operation ‘of the railway has an
equitable lien therefore, on the current
earnings, the receiver is obliged to pay
for the same only to the extent of his
abllity. {Westinghouse E. & M. Co.
vs. Brooklyn Rapid Transit Co., et al,,
291 Federal Rep., 836.]

MICHIGAN—Duty of Motorman to Slow
Down When Signaled.

Where a truck became stalled on the
crossing of an interurban line at night
and an attempt was made to stop an
approaching interurban car by waving
a lantern, because a curve hid a view
of the obstruction from the motorman,
it was his duty to slow down suffi-
ciently that he conld stop if exigencies
required, though the light was white,
and such as was sometimes used by in-
tending passengers in attempting to
stop the car at a place where it did
not stop. Hence evidence of motor-
man’s failure to slow down was a ques-
tion for the jury as to negligence.
[Vernick vs. Detroit, M. & T. S. L. Ry.,
194 Northwest. Rep., 992.]

FEDERAL COURTS—Proceeds of Tax Re-

fund Not a Trust Under an Ad-

justment mortgage.

Where a street railway company had
issued adjustment mortgage bonds en-
titled to receive stipulated interest pay-
ments only from the net income of the
company, with express provision it
should be non-cumulative, a refund to
the receiver of the company of excess
taxes collected during three previons
years, in none of which the full amount
of interest on the bonds had been paid,
was not a trust fund in the hands of
the receiver for payment of additional
interest for those years. [American
Brake Shoe & Foundry Co. vs. New
York Rys. Co., et al., 291 Federal Rep.
f112.] I

Personl Items

M. R. Boylan Acting
General Manager

Public Service Railway Announces
Changes in Personnel Affecting
Department Heads

A number of changes have been an-
nounced in the pérsonnel of the Public
Service Railway, Newark, N. J., effec-
tive on Dec. 1. They follow:

M. R. Boylan, who has been general
auditor, becomes acting general man-
ager during the absence of R. E. Dan-
forth, who starts Dec. 1 on a vacation
of four months.

A. T. Warner, traffic engineer, be-
comes assistant to the acting general
manager.

- P. W. Pierson, executive assistant,
becomes assistant to the acting general
manager.

M. R, Boylan

L. P. Baurhenn, formerly assistant
general superintendent, becomes gen-
eral superintendent.

W. H. Shepard, for a long time assist-

ant superintendent of time - tables,
becomes assistant general superin-
tendent, ’

Newton W. Bolen, genéral snperin-
tendent, becomes special representative
of the company in Hudson County.

H. C. Donecker, assistant general
manager, becomes assistant to Vice-
President Edmund W. Wakelee.

Mr. Boylan is a native of New Jer-
sey. His service with the Public
Service Railway and its subsidiaries
dates back to 1892. That is a long
while. Matt Boylan just before that
had qualified at school as a stenographer
and secretary and it was in these
capacities that he served in the office
of C. B. Thurston, president of the
Jersey City & Bergen Railroad, then
a horse car line. During the next few
years the Jersey City system was elec-
trified and Mr. Boylan went from his
clerical position throngh the transpor-

tation department, the shops and the
power generating stations.

All this sounds natural enough in
the line of progress, but not everybody
grows, not everybody progresses. The
advance of years has ripened his judg-
ment and steeled his determination.
Matt Boylan can decide things for
himself. And having decided them he
can see them through.

But to get back to Mr. Boylan’s
career with the railway. Things had
been happening outside of the company
while he was learning and earning,
and the npshot of them was that the
Jersey City & Bergen Railroad was
absorbed by the Consolidated Trac-
tion Company and the latter leased to
the North Jersey Street Railway.
Some there are who would have seen
their chances fade with a change of
this kind, but to Mr. Boylan it meant
greater opportunity with a greater
corporation. It meant, too, that he
had found himself. He had tried
nearly all branches of railway work,
and had come to the conclusion that his
natural forte was figures. So in 1899
he became voucher clerk in the audi-
tors office. After serving successively
as bookkeeper, chief clerk and assist-
ant auditor, he was in 1904 made gen-
eral auditor of the Public Service
Railway, which had acquired the
North Jersey Street Railway the pre-
vions year. In 1910 he was elected
first vice-president of the American
Electric Railway Accountants’ Associ-
ation and in 1912 was made secretary-
treasurer of the association. In 1916
he become president of the Account-
ants, serving through 1919.

Mr. Boylan’s accession to the man-
agerial staff is a natural one, He
knows the company, he knows the men
in the service, he knows the public, with
which the ecompany deals, he is popu-
lar personally all over the territory
served by the company, his training in
accounting has taught him care and he
will bring to the problems now before
the railway a new and detached point
of view.

Mr. Baurhenn, who becomes general
superintendent, was formerly assist-
ant general superintendent. Before
that he was superintendent of the Ber-
gen division. He joined the Public
Service Railway when the company
took over the New Jersey & Hudson
River Railway & Ferry Company from
Ford, Bacon & Davis.

The other men included in the
changes have all been connected with
the company for considerable periods.
Mr. Bolen’s term of service.dates back
to 1903. Before that he had been a
division superintendent with the Brook-
Iyn Rapid Transit Company. Mr.
Donecker went to the Public Service
Railway in 1913 from the post of sec-
retary of the American Electric Rail-
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way Association. He has been en-
gaged in street railway work since
1890, both in the operating and manu-
facturing ends.

Mr. Gaboury Appointed
to Safety League

Arthur Gaboury, formerly sunperin-
tendent of the Montreal Tramways, has
been appointed general manager and
secretary of the Province of Quebec
Safety League. The appointment was
announced following the meeting of the
executive committee of that organiza-
tion, held recently under the chairman-
ship of Zephirin Hebert, president. In
appointing him, Mr. Hebert said that
Mr. Gaboury had had considerable ex-
perience in connection with the safety
movement in Montreal and that he con-
sidered Mr. Gabonry’s selection a very
fortunate one.

Mr. Gaboury has been identified with
the Montreal Street Railway since 1894,
and has been a prominent figure in the
railway field ever since. Early in the
current year he resigned as siaperin-
tendent to become vice-president and
managing director of the American
Druggists Syndicate, Ltd., of Canada.
Besides his railway affiliations Mr.
Gaboury has given his services for the
advancement of French activities, which
in 1918 received public recognition from
the French government in the form of
a title of Officer of the Academy.

Bert C. Wood, for the past five years
chief claim agent of the Youngstown
Municipal Railway, has recently been
appointed general claim agent of the
Pennsylvania-Ohio Electric Company
and the Youngstown Municipal Railway,
Yonngstown, Ohio. Mr. Wood has been
connected with the above companies
for the past fifteen years and previous
to that time with the Youngstown
Sheet & Tube Company.

F. A. Clark is back again as superin-
tendent of ‘power of the City Light &
Traction Company, -Sedalia, Mo. As
was announced recently in the ELECTRIC
RAILWAY JOURNAL he was transferred
to Washington, Pa., to become a mem-
ber of the organization which is eon-
structing the new gas plant there. He
chose, however, to return to Sedalia.

Matthew C. Carswell, with a record
of almost fifty years service, recently
resigned from the Interhorough Rapid
Transit Company, New York, N. Y. He
held the position of master carpenter.
Since he joined the elevated railway
system on June 1, 1878, up to Septem-
ber of this year he served under four
general managers, four chief engineers,
two engineers maintenance of way and
three master carpenters. In 1882 he
became foreman carpenter, assistant
master carpenter in 1904 and master
carpenter in 1908. At a dinner in his
honor on the evening of Oct. 17 Mr.
Carswell was presented with a traveling
bag which it was said “was too small
to hold even a part of the affection and
esteem his associates had for him.”

W. F. Graves Leaves
Montreal

He Was Chief Engineer of the Montreal
Tramways for More than
Nine Years

Willard F. Graves, whose resignation
after nine years service as chief engi-
neer of the Montreal Tramways was
previously noted in the ELECTRIC RAIL-
WAY JOURNAL, began his electric railway
career as assistant engineer of con-
struction on the South Side Elevated
Railway in Chicago, now a part of the
Chicago Elevated Railways System.
With that company he had charge of
the very extensive reconstruction work
involved in building a third or express
track from Twelfth Street to Forty-
third Street, which included grade,
line and station, revision of the old
structure, as well as the new track.
During the progress of this work the
very heavy regular train service was

W. ¥, Graves

handled by means of temporary tracks
and structures.

After that work had been finished
Mr. Graves was engaged as superin-
tendent of track, in the reconstruction
and maintenance of the tracks of the
Chicago City Railway under the 1907
ordinances. During the three years of
rehabilitation, as specified in the ordi-
nances, practically the entire track
system of 300 miles was rebuilt. This
work necessitated at times the employ-
ment and organization of between 3,000
and 4,000 men.

From this position he was appointed
chief engineer of the Montreal Tram-
ways and engaged in the extensive re-
construction of this property, involving
the addition and extension of power
houses, substations, tracks, etc., includ-
ing an extensive system of underground
high tension conduits.

While acting as chief engineer of the
Montreal property Mr. Graves was en-
gaged to make a track valuation of the
Detroit United Railway, and subse-
quently of the Halifax Tramways &
Power Company, Halifax, N. S., and the
Quebec Railway, Light, Heat & Power
Company, Quebec.

He has been interested for many
years in the activities of the American
Electric Railway Engineering Assoeia-
tion, as a member of the committee on
way matters, acting as its chairman
during the years 1921-1922 and 1922-
1923, and representing the association
on several sectional committees of the
American Engineering Standards Com-
mittee. He is an associate member of
the American Society of Civil Engi-
neers, member of the American Railway
Engineering Association, Engineering
Institute of Canada and the executive
committee of the committee on welded

. rail joints.

Hector Poli has been appointed mas-
ter carpenter of the elevated lines of
the Interborongh Rapid Transit Com-
pany, New York, N. Y. In this capac-
ity he sncceeds Matthew C. Carswell,
who resigned recently with a record of
approximately fifty years. Mr. Poli
entered the employ of the company in
1910 and was promoted to shop foreman
in 1913. In 1922 he was made general
foreman and became master carpenter
on Oct. 1, 1928. In thirteen years he
has risen from carpenter to master

carpenter.
]
Obituary

Richard Hapgood

Richard Hapgood, one of the oldest
street railway men in the United States
in point of service, died recently at his
home in Belmont, Mass. He retired in
September, 1912, as roadmaster of the
Boston Elevated Railway after sixty-
four years service. He went to work
in 1858 as stableman for the old Union
Railway, the original horse car line
between Cambridge and Boston. By
1872 he had risen to the position of
superintendent of the road, which he
held until 1855, when he resigned. A
short time later Mr. Hapgood became
roadmaster for the Consolidated Street
Railway in Boston and later superin-
tendent of the South Boston Railroad.
When the latter merged with the West
End Street Railway, he remained as
superintendent of the South Boston
division and was later made snperin-
tendent of the Cambridge division. In
1892 Mr. Hapgood became roadmaster
of the West End Street Railway and
remained in that position when the road
was merged with the Boston Elevated
Railway. ‘

Henry Pearson, vice-president of the
Wason Manufacturing Company, car
builders, of Springfield, Mass., died sud-
denly of heart disease in the car shops
Nov. 27 at the age of seventy-one years.
Mr. Pearson went to the Wason Manu-
facturing Company from the Harris-
Corliss Engine Works in Providence,
R. I, in 1881 to take charge of the
machine department. He rose to vice-
president and general manager and
then to president, holding that office
four years, up to 1910, when the plant
was taken over by the J. G. Brill
Company.
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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

November Good Month in
Copper Market

The copper market came to life dur-
ing November and more of the metal
was sold than for many months. Sup-
plies were adequate to meet the de-
mand, however, though at gradually
advancing prices, about 18% cents being
asked at the end of the buying move-
ment. Since then a recession has taken
place, and at the end of the month the
metal was obtainable at about 18 cents
per lb. With the large production now
being made in the United States, South
America and Africa there seems to be
little likelihood of any .marked ad-
vance in prices, European financial con-
ditions not being such that that coun-
tinent can buy the copper in the large
quantities that it might absorb. On the
other hand, prices are now so low that
many companies are doing little better
than breaking even, so any further im-
portant decline may hardly be expected.

Look to the League for
Business Hints

Edwin S. Webster, of Stone & Web-
ster, who has just returned from a visit
to the League of Nations headquarters,
says that he was very much impressed
by the amount of information possessed
by the league regarding conditions in
every country in the world. If one were
going into business in any out-of-the-
way country he would recommend
getting in touch with the league to
find out what that body had in the way
of information.

Mr. Webster said that one could get
accurate information which never be-
fore had been made available on almost
any country on earth. This is prob-
ably a phase of the League of Nations
on which many business men generally
have not heretofore been well informed.

Winnipeg Property Protects Road
at Crossings

The Winnipeg Electric Railway,
Winnipeg, Man., has placed orders
with the Union Switch & Signal Com-
pany for the necessary materials to pro-
tect its road against steam trains at
four crossings: Notre Dame Avenue,
‘where two of the crossings are involved,
one where the Canadian Pacific crosses
and the other where both the Midland
and Canadian Pacific cross; Academy
Road, where two crossings are pro-
tected, one crossed by the Midland and
Canadian Pacific Railway, and the
other by the Canadian National Rail-
way. Light signals, with automatic
control, are employed for this pro-
tection in all cases except on the
Canadian Pacific Railway at Notre

Dame Avenue, where automatics are
now in service and style “S” sema-
phore signals will be used. The field
installation will be made by the com-
pany’s regular forces.

Bituminous Coal Production
Increases

The output of bituminous coal in
October totaled 49,171,000 tons, as com-
pared with 46,175,000 in September
and’ 45,173,000 for October, 1922.
The production of anthracite aggre-
gated 8,724,000 tons, as against 2,917,-
000 in September and 8,578,000 in Octo-
ber a year ago.

General Electric Buys
New Property

The General Electric Company has
purchased at Los Angeles, Cal, 5
acres of property on which is now
located a two-story reinforced concrete
building. This will .immediately be
modified and converted into a fully
equipped service shop in which all
kinds of electrical apparatus will be
rebuilt aud repaired. Later a large
warehouse will be built on the property
and eventually there will probably be a
factory.

Japanese Interests and West-
inghouse Combine

An arrangement has been made be-
tween the Westinghouse Electric In-
ternational Company and Japanese elec-
trical interests. The new company is
known as the Mitsubishi Denki Kabu-
shiki Kaisha, or, in English, the
Mitsubishi Electric Manufacturing Com-
pany. It is thought that the capitaliza-
tion will be 15,000,000 yen, or $7,500,-
000, although definite word on this point
has not yet been received.

As a result of progress during recent
years Japanese electrical development,
including railroad -electrification, the
utilization of water power, the iustalla-
tion of large steam generating plants
and the formation of superpower sys-
tems, compares favorably today with
that in the United States.

As a consequence of this rapid de-
velopment, electrical apparatus has be-
come one of Japan’s largest imports,
and since Japan’s principal exports,
silk, copper and objects of art, can
hardly be expanded by a corresponding
degree, it was thought that there was
some danger of a continuing unfavor-
able balance of trade. Hence it seemed
wise to certain Japanese interests to
stimulate the manufacture of electrical
machinery and supplies in Japan.

In pursuance of this policy,- the
Mitsubishi interests, which are engaged
in banking, shipbuilding and steel
making, approached the Westing-
house company with a proposal for
a co-operative agreement whereby the
company was to supply technieal skill
and experience to a Japanese manufac-
turing company.

ELECTRIC RAILWAY MATERIAL PRICES—NOYV. 27, 1923

Metals—New York

Copper, electrolytic, centsperlb........... 13.05
Lesd, centsperlb.. . 6.90
Nickel, cents perlb. 29.50
Zine, cents per lb.. . v 6.75
Tin, Straits,centaperlb. ......c.o00veee. 46.75
Aluminum, 98tc 99 ger cent, centsperlb...  25.50
Babbitt metal, warehouse, cents perlb.:

Fairgrade. ...ooveeneinnennnnns 52.00

Commercial 25.00

Bituminous Coal

Smpkeless mins run, {.0.b. vessel, Hampton

Roads . . $4.65
Somerset minerun, Boston. . ... . 2,375
Pittsburgh mine run, Pittsburgh 2.00
Franklin, I11., acreeniags, Chicage. 1.45
Central, Ill., acreenings, Chicago.......... 1.05
Kansas acreenings, Kansas City. .......... 2.00

Track Materials—Pittsburgh

Standard Bessemer ateel rails, grossten. ... $43.00
Standard npea hearth raila, groaston. ..... 43.00
Railread a;iikea. drive, Pittsburgh basa,

eenta perIhii It o s i - s 15
Tie flatea (flat type), cents perlb.. 2.575
Angle bars, centaperlb.......... o 2.75
Rail belts and nuts, Pittaburgh base, cents, 1b.  4.125
Steel bars,centsperlb................... 2.40
Ties, white cak, Chicage, 6 in.x8in.x83 ft.... $1.30

Hardware—Pittsburgh

Wire nails, bagseper keg. ....oo.ooovviennn 3.00
Sheet iron (28 gage), cents perlb........... 3:75
Sheet iroz:e,ézalvanized (28gage),centsperlb. 4.85
Galvanized barbed wire, centsperlb....... 3.80
Galvanized wire, ordinary, cents perlb..... 3.35

Waste—New York

Waste, wool, centa per Ib.
Waste, cotten (

hita. ..

Paints, Putty and Glass—New York

Linseed cil ?5 bbl.lots),pergal............ $0.93
White lead (1J01b. keg), cents perlb. - 11.375
Turpaatine (bbl. lots), pergsl...... o $0.93
Cuar window glass, (single strength), first
three brackets, A quality, discount®, . ... 84.0%
Car window glass, (single atrength), first -
three brackets, B qualitiv). discount” ,, .. 86.0%
Car windew glass, (double atrength) all
aizes, A tiuality. discount®, ..cvvee.nnen. 85.0%
Putty, 1001b. tins, cantsperlb............ 4-6
*These prices are f.o.b. works, boxing
charges extra.
Wire—New York
Co %erwirabsse.centsperlb............. 15.75
Rubber-covered wire, No. 14, per 1,000ft...  $6.50
Weatherpreof wire baae, centsperlb....... 16.50
Paving Materials
Paving stone, granite, 4x8x4, f.0.b.
Chicago, dressed, peraq.yd..oeeeorvne.. $3.60
Commen,peraq.¥de. iovveinenececrines 3.20
block paving 3}, 16 treatment, N. Y.,
§o7 T 1 2.79
Paving brick 34x8ix4, N. Y., per 1,000 in
carloadlots........ooumvvrnnnnnrinns 54.00
Crushed atone, {-in., carlead lots, N. Y.,
BEEOU VO (v vons coem i s ianvs pavsins i 1.75
Cement, Chicago consumers’ net prices,
witheut baga A 2.20
Gravel, -in., cu.yd., f. 0. b. N. Y. 1.75
Sand, cu.yd.,, N. Y - 1.25
Old Metals—New York and Chicago
Heavy copper,centsperlb...escvnieenn 10.75
Light eopper, eents per1b., 9.25
Heavy brass, cents perlb.... 6.00
Zinc, old scrap, cents perlb.. 4.125
Yellow brass, cents per 1b. (heavy). . 5.75
Lead, centsperlh (heavy)................ 6.00
Steel car axles, Chicago, net ten.... . .. $16.75
0ld car wheels, Chicago, gross ton 18.75
Rails (short), Chicago, gross ten. 19.75
Rails, (relaying), Chicage, gross t. .. 33.50
Machine turnings, Chicago, net ton. ....... 6.25
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Rolling Stock

Michigan United Railways, Jackson,
Mich., has sent out inquiries for bids on
the construction of six new parlor chair
cars which are to be arranged as com-
plete units equipped with baggage and
smoking compartments.

Birmingham Railway, Light & Power
Company, Birmingham, Ala., has re-
cently purchased four Reo buses to be
delivered late in December. They will
operate in sections formerly served by
the jitneys.

Department of Street Railways, De-
troit, recently placed an order for 100
cars. The original order for fifty Peter
Witt type cars from the McGuire-Cum-
mings Company was referred to in the
ELECTRIC RAILWAY JOURNAL, issue of
Nov. 17. This order was later increased
to 100 cars and fifty were to be built by
the Osgood-Bradley Car Company. This
explains the status of the car situation
in Detroit which was mentioned in the
Nov. 17 and Nov. 24 issues of the paper.
The train of three cars which is being
built by the Cincinnati Car Company
will be delivered about Jan. 1, 1924.
This train may be operated by one
motorman and three conductors or may
be operated by one motorman and one
conductor. The one conductor will stand
in the middle car, which will be used as
an entrance car, and the two end cars
will be used as exit cars, there being a
passageway between the cars.

T/rack and Line

Charleston Consolidated Railway Gas
& Electric Company, Charleston, S. C,,
is replacing the double track on King
Street with a single-line track.

Grand River Valley Railway, Grand
Junction, Col., will build a 33-mile beet
spur into the irrigated country north
and west of Fruoita, its present ter-
minus. Ultimately the spur will be ex-
tended to approximately 12 miles.

Duluth Street Railway is planning to
complete the extension to Kenwood next
year. This line will be built to St.
Marie Street some time next spring.
General Manager Warren said that ac-
tive work would be started as soon as
the weather would permit.

United Traction Company, Albany,
N. Y., will consider with city officials
the proposition of improving Western
Avenue from Manning Bonlevard west
to the Albany city line. It is planned
to have the United Traction Company’s
track on the south side of Western Ave-
nue west of the Manning Bonlevard,
removed to the center 33-ft. strip of
the thoroughfare. The city will then
improve the south side of the avenue,
lay a new concrete pavement to
correspond with the one on the north
side and build new sidewalks. It is
believed that the United Traction Com-
pany will deed to the city the land
which is now unused and which consti-

tutes the middle 383 feet of the avenue.
If this happens the city will pay all, or
a part of the cost of relaying the track.

\ASpringﬁe]d, Mass.—The joint com-

ittee of Springfield and West Spring-
field, Mass., on a new bridge across the
Connecticut River to replace the bridge
burned last September has agreed npon
plans for an open-deck steel bridge to
cost $873,000, the structure to be 1,135
ft. long and 70 ft. wide, with 54-ft.

jg)adway and 8-ft. sidewalk on each side.

stimates call for $56,000 for electric
railway tracks, including metal to carry
the wheel base, of which sum $25,000 is
to be assessed on the Springfield Street
Railway, this expenditure being in addi-
tion to the $873,000. A verbal agree-
ment has been made between the street
railway company and the city, by which
the company would pay the city an
annual rental estimated to amount to
$1,500 yearly, payments being computed
on the same basis as in the case of the
Hampden County Memorial Bridge.

Mississippt Valley Electric Company,
Iowa City, Iewa, is adding a short
stretch of additional track to the Dodge
Street line. The work will cost ap-
proximately $3,500.

Cincinnati, Ohio.—Extension of Cin-
cinnati’s rapid transit loop 4 miles was
decided on at a recent meeting of the
Board of Rapid Transit Commissioners,
when a resolution was adopted to appro-
priate the property lying between
Mitchell and Section Avenues, Norwood.
Under the revised plans, the loop will
terminate in Oakley, instead of in Avon-
dale. The extension will follow the bed
of the old canal and then proceed to
Oakley by way of St. Bernard, Carthage
and Norwood. Most of the work will
be open construction, Frank Raschig,
rapid transit engineer, announced, ex-
cept where the route of the subway in-
tersects railroads or streets. No addi-
tional bond issue is necessary for this
phase of the work. The commission
definitely stated that the money on hand
would enable it to construct the subway
as far as Oakley.

Power Houses, Shops and
Buildings

Jamestown, N. Y.—Owing to the fact
that cars of the Jamestown Street Rail-
way, Chautanqua Traction Company
and the Jamestown, Westfield & North-
western Railway are now running en-
tirely, on Niagara power the old power
house at Jamestown having been dis-
mantled. The equipment to be sold in-
cludes mnine boilers, four turbines,
pumps, condensers, switchboards and
other auxiliary machinery.

United Railways, St. Lonis has re-
cently added a new bay to the ecar-
building department of the general
shops. The addition is constructed
along the most modern lines, having
steel framing and brick walls, and is
made fireproof by the installation of
the best fire doors. The new bay has

a capacity for holding twenty-four cars
while under construction. Situated be-
tween the car-building shop and the
truck and blacksmith shops is the trans-
fer table. This device is operated when
transferring cars from department to
department while they are in various
stages of construction.

Puget Sonnd Power & Light Com-
pany, Seattle, Wash., announces that
tentative plans are under way for a
terminal at the corner of Elk and Mag-
nolia Streets in Bellingham to cost
$200,000. The terminal is to serve the
company’s traction trains and stage
lines terminating in Bellingham. The
proposed structure will be three stories
high, with full basement, 150x125 ft.

Trade Notes

The Texas Company, New York,
N. Y., producers of Texaco Petroleum
Products, has just renewed a contract
for the supply of lubricants to the
Boston Elevated Railway, Boston. This
is the third consecutive year that the
Texas Company has obtained this busi-
ness, one of the largest electric railway
lubrication contracts of the country.

Conveyors Corporation of America,
Chicago, announces that Jay C. Lathrop,
its Cincinnati district representative,
has removed his office to 503 Neave
Building, Cincinnati.

General Electric Company, Schenec-
tady, N. Y., has appointed L. R. Brown

.manager of the transformer division of

the new central station department. He
was one of the company’s first trans-
former specialists and has a wide per-
sonal acquaintance in the central sta-
tion industry. In connection with the
reorganization following this and other
changes in the central station depart-
ment, G. G. Jeter, H. F. McRell and
Clinton Jones are to be sales managers
in this division. Mr. Jeter will have
charge of transformer accessorles, ad-
vertising and publicity; Mr. Jones will
have supervision of power trans-
formers, and Mr. McRell, distribution
transformers.

New Advertising Literature

The Johns-Pratt Company, Hartford,
Conn., has issned the second edition
booklet of the Noark universal service
switches.

International Western Electric Com-
pany, New York, N. Y., has issued the
latest edition of “Electrical Communica-
tion.” It is a 150-page booklet contain-
ing such articles as Telephone Trans-
mission Over Long Distances, Recent
Developments in Telephone Equipment
for Train Dispatching Circuit, Tele-
phone Traffic Control for Tramways and
other instructive reviews.

MacGovern & Company, Inc., New
York, N. Y., has issued a twenty-four-
page booklet dated November, 1923, and
entitled “Power Machinery—Electrical,
Hydraulic, Steam, Gas.”
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A l-0-n-g pull
and a s-t-r-o-n-g pull!

PEACOCK

STAFFLESS BRAKES—

meet all the requirements for safety

Fifty pounds on the 20-in. hand-wheel—an average man’s force
—will produce a braking power of 1333 lbs. through the 12:52
gear ratio. That’s the strong pull.

When it comes to the /ong pull, the Peacock Staffless is without
an equal. No matter what condition of brake rigging exists,
any length of brake-chain can be handled by this equipment.
Even up to 12 feet if necessary.

(¢

Will your hand brakes do this? Or will they jam after taking a
few turns on the brake drum. Peacock Staffless Brakes wind
chain over the drum, and drop it in the capacious housing below.

With a braking power three times that of the ordinary equip-
ment, and almost unlimited chain-winding capacity, Peacock
Staffless Brakes are a guarantee of safety when emergency stops
are necessary.

&) National Brake Co., Inc.
d 890 Ellicott Sq., Buffalo, N. Y.

Canada:—Lyman Tube & Supply Co., Ltd., Moutreal
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Ford, Bacon & Davis

3ncorporated

Engineers

115 Broadway, New York
PHILADELPHIA CHICAGO SAN FRANCISCO

THE J. G. WHITE
ENGINEERING CORPORATION
Engineers—Constructors
Industrial Plants, Buildings, Steam Power Plants, Water

Powers, Gas Plants, Steam and Electric Railroade,
Transmission Systems

43 Exchange Place, New York

STONE & WEBSTER

Incorporated

EXAMINATIONS REPORTS APPRAISALS
ON

INDUSTRIAL AND PUBLIC SERVICE PROPERTIES
NEW YORK BOSTON CHICAGO

JOHN A. BEELER

Operating, Traction and Traffic Investigations
Routing Surveys—Valuations—Operation
Management 3

52 Vanderbilt Ave.,, NEW YORK

SANDERSON & PORTER
ENGINEERS

REPORTS, DESIGNS, CONSTRUCTION,"MANAGEMENT
YDRO-ELECTRIC DEVELOPMENTS

RAILWAY, LIGHT and POWER PROPERTIES
CHICAGO NEW YORK SAN FRANCISCO

A. L. DRUM & COMPANY

Conlultinz and Constructing Engineere
ALUATION AND FINANCIAL REPORTS
RATE STUDII’LS FOR PRESENTATION TO PUBLIC SERVICE
COMMISSIONS
CONSTRUCTION AND MANAGEMENT OF
ELECTRIC RAILWAYS

230 South Clark Street 215 South Broad Street
Chicago, III. Philadelphia, Pa.

"THE ARNOLD (COMPANY

ENGINEERS—CONSTRUCTORS
ELECTRICAL—CIVIL—MECHANICAL
105 South La Salla Street

CHICAGO

ENGELHARDT W. HOLST

Consulting Engineer

Appraisals, Reports, Rates, Service Investigation,
Studies on Financial and Physical Rehabilitation
Reorganization, Operation, Management

683 Atlantic Ave., Boston, Mass.

ALBERT S. RICHEY
ELECTRIC RAILWAY ENGINEER
WORCESTER, MASSACHUSETTS
REPORTS—APPRAISALS—RATES—OPERATION—SERVICE

JOE R. ONG

Consulting Transportation Engineer

Specializing in Traffic Problems and in Methods to
Improve Service and Increase
Efficiency of Operation

PIQUA, OHIO

JAMES E. ALLISON & CO.

Consulting Engineers

Specializing in Utility Rate Cases and
Reports to Bankers and Investors

1017 Olive St., St. Louis, Mo.

EDWIN WORTHAM, E.E.

Consulting Engineer
Valuations of Electric Railways and
Utilities of All Kinds
Traffic and Operating Studies
Allison Bldg. Richmond, Va.

Established Feb. 1013.

STEVENS & WOOD, INC.

Design and Construction of Power Stations
Railroad Electrification, Industrial Plants

REPORTS AND APPRAISALS

Management and Financing of Utiiities and Industrials
Youngstown New York

WALTER JACKSON

Consultant on Fares, Buses, Motor Trucks

Originator of unlimited ride, transferable weekly
pass. Campaigns bandled to make it a success.

143 Crary Ave., Mt. Vernon, N. Y.

HEMPHILL & WELLS

CONSULTING ENGINEERS
Gardner F. Wells Albert W, Hemphill

APPRAISALS
INVESTIGATIONS COVERING
Reorganization  Management  Operation Construction

43 Cedar Street, New York City

The Most Successful Men in the Electric Railway
Industry read the

ELECTRIC RAILWAY JOURNAL

Every Week
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AMERICAN BRIDGE COMPANY

EMPIRE BUILDING, 71 BROADWAY, NEW YORK

Manufactarers of Steel Structures of all classes, particularly

BRIDGES AND BUILDINGS

SALES OFFICES:
NEW YORK, N. Y. . Empire Bldg., 71 Broadway Denver, Colo., First National Bank Bldg., 820 17tk St.

Philadelphia, Pa., ) Salt Lake City, Utah, Walker Bank Bldg., 175 S. Main St.
Widener Bldg., N. W. Cor. Chestnut and Juniper Sts. Dyluth, Minn. . Wolvin Bldg., 229-31 West First St.
Boston, Mass. . .. . 120 Franklin St. Minneapolis, Minn., .  Tth Ave. and 2nd St., S. E.

Baltimore, Md.,
Continental Bldg., Cor. Calvert and Baltimore Sts.

PITTSBURGH, PA. .  Frick Bldg., 440 Fifth Ave. Pacific Coast Representative:

Cincinnati, Shio . Union Trust Bldg., 36 East 4th St. U. S. Stéel Products Co., Pacific Coast Dept.
Cleveland, Okio . Guardian Bldg., 629 Euclid Ave.

Detroit, Mich. . . Beecher Ave. and M. C. R. R. SanFranéisco,Cal., Rialto Bldg.,116 New Montgomery St.
CHICAGO, ILL. . . .. 208 South LaSalle St. Portland, Ore. . . Selling Bldg., 322 Adler St.

St. Louis, Mo., Liberty Central Trust Bldg., 506 Olive St. Scattle, Wash. . . 4th Ave. So., Cor. Conn. St.

Export Representative: United States Steel Products Co., 30 Church St.,, N. Y.

DAY & ZIMMERMANN. Inc. . Byllesby
ENGINEERS Engineering & Management
Des: gl. Conﬁ%chon Corporation
R"P"’” ® e e e 208 S. La Salle Street, Chicago
new YoRk PHILADELPHIA cHicAGO New York Tacoma
b Punscmna ™ fRi, weiine | | J. ROWLAND BIBBINS
BUCHANAN & LAYNG CORPORATION Engmeer—921 Fifteenth St., WASHINGTON, D. C.
Engineering and Management, Construction, TR A.N SPORTATION
Financial Reports, Traffic Surveys Complete Transit Surveys and Development Pro-
and Equipment Maintenance . grams, adapting Motor-Tl:ansport, .R.R. Termlpal and
BALTIMORE Phone: NEW YORK City Plans. Traffic, Service, Routing, Operation and
825 Equitable Bldg. Hanover 2142 49 Wall Street Valuation.  EXPERIENCE IN 20 CITIES

KELLY, COOKE & COMPANY Parsons, Klapp, Brinckerhoﬁ & Douglas

WM., BARCLAY PARSONS H. M. BRINKERHOFF
x EUGENE KLAPP W. J. DOUGLAS
Engineers Engineers—Constructors—Managers
Hydro-electric Railway Light and Industrial Plants
149 BROADWAY 424 CHESTNUT STREET Appraisals and Reports
NEW YORK PHILADELPHIA CLEVELAND NEW YORK
1570 Hanna Bldg. 84 Pine St.
THE P. EDWARD WISH SERVICE S J . .
80 Church St Strést Rallway Inspection 131 State St. Transmission Line and Special Crossing

NEW YORK DETECTIVES BOSTON

Structures, Catenary Bridges
WRITE FOR OUR NEW DESCRIPTIVE CATALOG
When writing tho advertiser for information or

prices, & mention of the Electric Rallway ARCHBOLD'BRADY CO-

Journal would be appreciated. Engineers and Contractors SYRACUSE, N. Y.
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Report of Investigation of

“INDIANAPOLIS”
Type of Welded Rail Joints

They Meet All Requirements

To Wit as Follows:

1. Conductivity—138%,—United States
Bureau of Standard Test.

2. Strength—Over 100% — Robert W.
Hunt & Co., Testing Laboratories.

3. Endurance—11 years in Service—
Still Intact.

4. Dependable—Less than 19, Failure.
When installed as directed by manu-
facturer.

5. Economical—Cost Less Than Bolted
and Bonded Joints.

6. Available—Any road. Any quantity
— from One (1) to Ten Thousand
(10,000).

7. Universal—In use on over 125 Dif-

ferent Rail Sections.
WHY’

8. Endorsed—1In use on over 200 prop-
erties. Because —

They are Scientifically Designed
A Special Product for a
Specific Purpose

Completely and Perfectly Effecting the
“CONTINUOUS RAIL”

“Perfection in Principle Proven
in Performance”

The Indianapolis Switch & Frog Co.
SPRINGFIELD, OHIO
J. J. Costello Boston, Mass. New England Representative
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. B]RHGHT CAR S -
ENCOURAGE e

CARRIDES

Blue Ribbon

Pale R.al.lely Durab.le * The Beckwith - Chandler Company
Body Finishing Varnish makes finishes for

Brush or Spray Application

The highest grade varnish made !
Flat Color and Varnish Systems

for finishing coats on Railway :
Equipment. Enamel Systems |

. . Color Varnish Systems
It will withstand the severest

\n'gather and will look.fl_lll and for car interiors and exteriors. Full
bright under all conditions. particulars upon request.

Shoppings occur less frequently
than with other varnishes.

It is standard on many large
electric and steam transporta-
tion lines. The Beckwith-Chandler Company

193-211 Emmett St., Newark, N. J.
320 Fifth Ave., New York

Paints &Varnishes

At e

 Highest Grde
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Have what?

An accurate picture of your lubrication
Lubricants:

Assume that you are using Texaco
Lubricants.

Monthly we chart your lubricating costs.

If they are going up unduly, the items
are analyzed and a Texaco Service En-
gineer investigates along with the in-
terested mechanical official of your road.
And promptly the cause is removed.

If the chart shows an unprecedented fall-
ing off in lubricating consumption, again
we investigate, because we know that this
may be only an apparent saving. Very
often we are enabled to forestall trouble
due to “oil starved” bearings.

This is only an advisory service. We do
not attempt to regulate or run your bus-

One Glance and you have it

iness. You keep control. We only give
concrete advice.

In other words, it depicts your conditions
and enable us to check them against
similar pictures drawn from all over
the country.

Viewing the whole scene, Texaco Engi-
neers are able to make a fair comparison
on any individual road and let you know
how your performance measures up.

You, then, are the judge as to what
methods shall be taken to bring your
road into line, if this be necessary.

The chart entails no extra clerical work
on your part. We tabulate it. We
chart it,

It is just another feature of Texacé
Service which goes along with high
grade selected lubricants, prompt deliv-
eries, fair prices and unstinted engineer-
ing co-operation.

If this seems an ideal combination to you,—as it must,—
you will realize why Texaco has forged ahead in the
lubrication of the Street Railways of America.

December 1, 1923
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TIMKE

Ready for the Traffic

For a quarter-century Timken axle-engineering has an-
ticipated the needs of motor vehicle development in
advance of actual requirement. This has already
been true of the passenger car, commercial car,
motor truck, taxi and tractor.

=

Tendencies in modern motor-bus con-
struction again vindicate the Timken
principles of axle-building—safety,
durability and engineering co-
operation.

Our service engineers will be glad to
discuss your axle equipment with-
out obligation to you.

THE TIMKEN -DETROIT
AXLE COMPANY -

Detroit, Michigan
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g X ‘ | he solid, substantial
S character f

COLLIER SERVICE
has placed it high
among those per-
manent organizations
recodnized as
National Institutions

g s e

L= Barron G.Collier

INCORPOR
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The Columbia Machine Works and Malleable Iron Company
specializes in doing special jobs. You can use our shops as your
own, or an auxiliary to your own shops. The following is a list
of our standard products.

You might find it interesting to compare the cost of
these items with the cost of any other similar articles.

AIR EQUIPMENT:
Alr Brake Haadles—Bronze and Malleable Iron. ...
SIgnal Bells. ... «.cc.visvrrrnrensrinsavavaasssan
Door Sheavea and Track
Flatform Foot Gongs. .. .
Coonectors, 2, 3 and 4-WAY. .. .o v ioinzinn connn
Controller Handlea, Operating and Reverslog—

Adjustable Typea—Bronze or Malleable 1ron.. ..
Nevasplit. ........ b D K TR L AR
“Controller Parts............ v
Trolley Wheels, Poles and Harps.
Destination Signs—Steel................
Ceoter Plates—Dust Proof--Oll Lubricated

srid-Resistors, all types.
Motor Suspensloa Bars. ...

RAILWAY MOTOR PARTS:
Armature Bearlag Shells—Malleable Iron and

Semi-Steel....... csseinos

Armatnre Bearlags—Bronze. o
Axle Bearlng Shells—NMalleable Iron and Semi-Steel
Axle Bearinga—Bronze
Armature Colls. .......
Armature Shafta......... Y
Bolts—for Motors and Trucks.
Brushholder Parts. ...........
Brushholders Complete. . .
Commutators—all types.
Fleld Coll Terminals. ....
Fleld Colls
Gear Casea—Malleable Iron
Welded or riveted............o0vvvnes
TRUCK PARTS:
Brake Pins.....
Brake Rlgglng
Coupllog Pina
Equalizers. .
Gusset Plat
Journal Boxes.

Journal Box Covers...... B )0 ) G .
Journal Box Shina. ..
Journal Brasses......
Journal Brass wedges. .........
Journal Check Platea...........
Turnbucklea
CASTINGS:
Motor and Truck Spring Cap. ........venivenniens
All kinda of Alumipum, Brass, Broaze, Cast Steel,
Grey lron, Malleable Iron, White Metal and
Zinc Castinga...... WA e e s wwe
DROP FORGINGS:
Light, Medlum and Heavy
LINE MATERIAL:
Feeder, Spllcing aad Trolley Eara. .......c.ccoouves
MACHINERY—REPAIR AND SHOPS:

Armature, Bearing, Babbitting and Broaehlng
Machlnes

Armature Shaft Straightener. ...
Armature Winding Stapds.........
Armature Coll and Taping Machloe.
Axle Stralghtener. ........coc0vvae »als
Bahhittiog Monlds...oe. v vorrionranronouooos
Banding and Headlag Machloe, and with Slottiog

Car Replacers
Coll Taplng Machine,
Coll Winding Machloe
Pinloa Pullers and Repalr Parts
Pit Jack—Poeumatle...........
Signal or Target Switches.
Tenglon Stands........

Frelght Cars Rebnilt

29

The
COLUMBIA
MACHINE
WORKS and
M. 1. Co.
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for Railway Service:

Rome: Super Bervice Weld- This new welding cable is of super flexibility and endurance.

ing Cable is but one of The conductor is built up of extremely fine copper wires, rope
many Super Service Cords stranded, covered with a double layer of 609, High Grade
and Csilx"lgsff°sta‘“;’£Y %e‘"" Selected Rubber Sheets, vulcanized in steel moulds under
e e ey tons of pressure. It handles easily and smoothly, cannot fray,
does not chip or kink, is waterproof and highly resistant to

@ oil, and withstands tremendous ‘abuse. Write to Dep . “B” 2.

Super Service” Rome Wire Company g far.: Rome, New York
- Atlantic Mills: Stanford, Conn. BRANCHES: Diamond Mills: Buffalo. N.Y.

Kegistered in NEW YORK BOSTON CHICAGO DETROIT
U. S. Patent Office 50 Church St. Little Bldg. 14 E. Jackson Blvd. 25 Parsons St.

LOS ANGELES—]. G. Pomeroy, 336 Azusa St. 2143
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CHILLED IRON WHEELS
for railway and street car
service. Capacity 20,000 per

day.

25,000,000 in service.

ASSOCIATION OF MANUFACTURERS
OF CHILLED CAR WHEELS
1847 McCormick Bldg., Chicago

CHILLED

RAILWAY JOURNAL

Chicago, 4
St. Louis, 2
Buffalo, 4
Pittsburgh, 2
Clevaland, 2
Amherst, N. S.
Montreal
Mich. City, Ind.
Louisvilla
Mt. Vernaon, 111,
Ft. Wayne, Ind.
Birmingham
Atlanta
Savannah

aston
Datroit
St. Paul
Kansas City, Kan.

nver

Tacoma
Rochester, N. Y.

HE map above shows the location of the

50 foundries in the United States and

Canada, represented by the Association of
Manufacturers of Chilled Car Wheels.

Sayre, Pa.

Berwick, Pa.
Albany

Taranto

New Glasgow, N. S.
Madhun.%ll.
Huntington, W. Va.
Wilmington, Del.
Houston, Te
Hannlbai, Mo.
Reading, Pa.
Baltimora
Richmond, Va.

Ft. William, Ont.
St. Thomas
Hamilton

Ramapo, N. Y.
Marshali, Tex.
Los Angeles
Council Bluffs

American Railroad Association

Standards

650 lb. whzel for 60,000 Capacity Cars
700 1b. wheel for 80,000 Capacity Cars
750 1b. wheel for 100,000 Capacity Cars
850 |b. whael for 140,000 Capacity Cars

Standard Wheel for Seventy-Two Years

31

IRON WHEELS
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An Anderson

Sleet
Cutter
in time
will save

the

line

In justice to yourself and your
patrons, who do not always under-
stand your winter troubles, be pre-
pared for the day that the wire will
be thick with ice and sleet.

Insurance against a sleet storms is a
very small item when figured in
terms of Anderson Sleet Wheelsand
Cutters.

Write today for quotation
on your winter’s supply

Albert & J. M. Anderson

Mfg. Co.
\ ‘ Established 1877 -\@.‘.
289-293 A St., Boston, Mass.

Branches—New York, 135 B'way. Phlladelphia, 429 Real
Estate Trust Bldg. Chicago, 105 So. Dearborn St. London,
12 Moor Lane E. C. 2.

December 1, 1923

ALLIS-CHALMERS
Type “C”

Engineers Valves

for Air Brakes

This engineer’s valve has been adopted by
many important railways as STANDARD,
regardless of the other equipment used.
Several years of commercial application has
demonstrated type “C” Engineer’s Valve to
be superior in every respect. A few im-
portant features are graduated application
positively secured at service point—quick
emergency point—graduated release, if de-
sired—very quick release at full release
point—no ground joints—simple design—
valve can be completely dismantled and re-
assembled in two minutes by removing
only two nuts—etc., etc.

500,000 service applications and releases at
90 Ibs. pressure show no wear on the parts.

Send for Bulletin No. 1103A.

ALLIS:CHALMERS

ANUFACTURING "COMPANY
MILWAUKEE, WISCONSIN. U.S.A.
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Can You Get This Guarantee With
Any Other Gears, At Any Price?

LG UG T BT T T T

We guarantee Nuttall BP Gears to last four times as long
as untreated gears in the same service, and that means a
cost saving of about 70%,. If they are Helical Gears, they
will last still longer and greatly reduce motor maintenance.

Do you want a trial set?

RDNUTTALL COMPANY
PITTSBURGH 5 PENNSYLVANIA

Hi

* All Westinghouee Electric and Mfg. Co. District Offices are Seles Represantativas In the Unlted States
for the Nuttall Elactric Reilway and Mine Haulega Products. In Canada: Lymen Tube & Supply Co.,
Ltd., Montreal and Toronto.

GO TR O O TR T T U T T T T T T

2
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| Chatter-Proof Brakes

on all
Baldwin Improved

Motor Trucks For

Electric Railways

Baldwin Cless “AA’’ Motor Truck,
built for the Osaka Railway, Japan

MONG the many notable features of Baldwin Electric Motor and Trailer

trucks for high speed electric interurban and street railway service, are the

brakes and the method of brake suspension. Internationally known as the sim-
plest and best design of brake.

Baldwin Brakes are always to be depended upon

Baldwin representatives in all principal countries of the world.
Detailed informaltion upon request.

THE BALDWIN LOCOMOTIVE WORKS

PHILADELPHIA, U. S. A. Cable Addx:ess, “Baldwin, Philadelphia”
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: reasons
vhyyoushould
have these new
books on electrical
maintenance and repair

The five books in this library discuss actual repair jobs
and show you step by step what to do when anything
goes wrong.

They show you how to locate and remedy motor and
. generator troubles.

They show you how to reconnect motors to meet any
condition of voltage, phase, frequency and speed.

They give you suggestions for preventing electrical
machinery troubles.

They cover fully the rewinding of motors.

They present information that will help you get better
service out of your electrical equipment.

They give you tables, data, kinks, etc. that you will
find of priceless value every day on every job.

i

Free examination — no money down — only
$2.00 in ten days and $2.00 a month until paid

Flll in and mail the coupon attached and we will send you the
entire set of five volumes for ten days’ Free Examination. We

take all the rigk—pay all charges. You assume no_obligation—
you pay nothlng unless you decide to keep the books. Then

2.00 in ten days and the balance at the rate of $2.00 a month,
end the coupon NOW and see the books for yourself.

i

McGraw-HIll Book Co., Inc., 370 Seventh Ave., New York. :
Gentlemen:—Send me the Library of Electrlcal Malntenance and @
Repair, all charges prepaid, for 10 days’ Free Examinatlon. If 1§
satistactory I will send $2.00 In ten days and $2.00 a month until 1
$14.00 has been paid. 1f not wanted, 1 will write for shipping 1
instructlons. 1
1
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Inkubis

Inkubis is the locust of the Kaffir country—larger
than the one we know—and more vicious.

It has a sharp hickey on its legs so that it draws
blood when it kicks, and once it lights on you, it
sticks with cootielike tenacity.

The man underneath it is in much the same fix
as an operator who finally gets some mischosen
brushes to actually work on a machine. He is
afraid to touch them, fearing a kick-up that will
spoil commutation—he 1s bewildered—he looks
to the left, then to the right, you'd think he was
working a Urelite.

NI e

His furtive question: “What to do?”

Well, what would you do if you had the list of
addresses below?

Main Office and Factory:
519 West 38th St., New Yark

DISTRICT ENGINEERS AND AGENTS
Pittsburgh, Electrical Engineering & Mfg. Co., 909 Penn. Ave.
Cincinnati, Electrical Engineering & Mfg. Co., 607 Mercantile Library

Building
Cleveland, Electrical Engineering & Mfg. Co., 422 Union Building.
Buffalo, Electrical Engineering & Mfg. Co., 409 Lafayette Building.
Philadelphia, Electric Power Equipment Corp., 412 North 18th St.
Baltimore, O. T. Hall, Sales Engineer, 1926 Edmondson Ave.
Revere, Moss., J. F. Drummey, 75 Pleasant Street,
Los Angeles, Special Service Sales Co., 502 Delta Building.
Son Francisco, Special Service Sales Co., 202 Russ Building.

= Toronto, Con., Railway & Power Engineering Corp., Ltd., 131
= Eastern Ave.

SRR R
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ﬁuL@us@w& ity C.ars

New City Cars for Indiana Service Corporation, Fort Wayne, Ind.

These new ddoqb}lle?‘truf)llc, orie-n'lan, frondt-entrancfe and exit c(:ia.rs These cars are 39 ft. 11 in. long over all with 2 ft. 414 in. post
are arranged with double selective-type doors at front to expedite . . -

loading; the exit is the rear door controlled from the motorman’s spaixng;. and seatx.ng capacity of 44 PassEngers: .Truc]cz an;e
position; there is a motorman’s signal light in each vestibule St-Louis AM 64 diamond arch, bar type equipped with quadruple

connected with the rear exit-door. 25 H.P. motors,
St.Lauis LarLompany
Further particulars
S‘t LA\I 1S, MA sent upon request.

“The Kirt/xplace aof the Saféy Cart

I REH
| TAYLOR REDUCED HEIGH’I TRUCK
S WITH A
TAYLOR STRAIGHT ACTION BRAKE

SMOOTH RIDING
LOW MAINTENANCE COST——Absolute Safety

Center Plate Height 223 in. with 26 in. Diam. Wheels

For Modern Low Level Double Truck Cars, the Taylor R. H. Truck, equipped with Taylor S. A. Brake,
with large diameter hard steel pins, will provide the best pomble service results from every standpoint.

| TAYLOR ELECTRIC TRUCK CO., TROY,N. Y.

SPECIFICATIONS ON REQUEST Established 1892 SEND FOR PORTFOLIO
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American
-Rail Bonds

International Creosoting

& Construction Co.
Galveston, Texas
Plant—Texarkana

Beaumont Galveston

MONEY SAVERS TO RAILWAYS

Treated railway ties, poles, piling,
bridge timbers, etc.

See our full page advertisement

TN TG HOR UTR TG U NG BT

g JOHN A. ROEBLING’S SONS CO. TRENTON, NEW JERSEY

g
g
g
:
-
E CROWN : L
£ UNITED STATES in last week’s issue.
g TWIN TERMINAL [{}] UL HHTTHTE T
: SOLDER
H TRIPLEX £
: - rack
i Arc Weld and Flame Weld lgh %{Tad?{
:g Send for new Or %
H Rail Bond Book SWITCHES—MATES—FROGS—CROSSINGS :
E COMPLETE LAYOUTS g
E : IMPROVED ANTI-KICK BIG-HEEL SWITCHES £
g 1 . HARD CENTER AND MANGANESE :
- American Steel &Wire CONSTRUCTION
§ CHICAGO C ompan . r g
E NEW YORK pany New York Switch & Crossing Co. £
: Hoboken, N. J. i
: :
gt T i o “"",:::::::;
E No. 2 . .
- BARBOUR-STOCKWELL CO. Jq Eleniie Rulhl E
.-EE- 205 Broadway, Cambridgeport, Mass. IMCO ;io:::hc
: Established 1858 T ¥ i
i _ for Accessibility :
g ' Manufacturers of y and Reliability ;
: Special Work for Street Railways - g 1 13
g Frogs, Crossings, Switches and Mates E “amer iCGn §
g Tumout.s and Cross Connections ig% g
: Kerwin Portable Crossovers ﬂu“; &0y goMPANY :
g Balkwill Articulated Cast Manganese Crossings (iR Philadelphla, New York, Paris,England g
é : = — Scles Agents: §
g ESTIMATES PROMPTLY FURNISHED g Electric smic: Supplies Co. £
é Philadelphla  New York  Chicago g
ML IIllIlllIllIII!lIIlIIIIEL_ T V
U. S. ELECTRIC - ' GODWIN STEEL T 'Z!
E AUTOMATIC SIGNAL ; | PAVING GUARDS ey 2
E . . . £ apted to all types plsintegration of §
E for single track block signal protection g of vrails and ertet }0"‘“ Iﬁu?l:::‘; § :
H United States Electric Signal Co. £ I paving. Catalog No. 20. g
g West Newton, Maes. g E W.S.GODWIN CO., Inc. R“%ﬁfﬁ,ﬁ?‘ﬁd.&‘" E‘

g £ The Most Successful Men in the Electric Rallway

R DEB L‘ N B g Industry read the

% ELECTRIC RAILWAY JOURNAL

! INSULATED WIRES AND CABLES g - j
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AMELECTRIC PRODUCTS

“\ BARE COPPER WIRE AND CABLE
TROLLEY WIRE

WEATHERPROOF WIRE
AND CABLE

PAPER INSULATED
UNDERGROUND CABLE

MAGNET WIRE

Reg. U. 8. Pat. Office

Incandescent Lamp Cord

AMERICAN ELECTRICAL WORKS
PHILLIPSDALE, R. L.

Boston, 176 Federel; Chicago, 112 W, Adams:
Clincinnatl, Traction Bldg New York, 100 E. 42nd St.

ELRECO TUBULAR POLES

/ ™e cm}rtnzo JOINY

COMBINE

T4Q "wiRe LoCK®

Lowest Cost Lightest Weight
Least Maintenance Greatest Adaptability

Catalog complete with engineering data sent on request

ELECTRIC RAILWAY EQUIPMENT CO.
CINCINNAT]I, OHIO

NewYork City, 30 Church Street

The Baker

Wood Preserving Company
CREOSOTERS '

Washington Court House, Ohio

Ui

Cross Ties

Bridge Timbers

Lumber Posts

nininmmn

Piling

Treated and Untreated

E

We solicit your inquiries

Creosoting Plant located
Washington Court House, Ohio
On—Penna. R.R, B. & O. RR, D. T. & 1. R.R.

Operating Mills in Southern Ohio

E L ] ®

: Shaw Lightning Arresters
% ] Standard in the Electric Industries

g for 35 years

E Henry M. Shaw

§ 150 Coit St., Irvington, Newark, N. J.

. Chapman

: Automatic Signals

2 Charles N. Wood Co., Boston

. .

UL TGO TR T

g

T

DUNDEE “A” AND “B” FRICTION TAPES

are
Okonite
Products

‘Nuff Said!

Write for Sainples and Circonlars

TuE OxkonNite Co., Passaic, N. J.
Incorporated 1884

Sales Offices: New York—Atlanto—San Froncisco
Agents: Central Electric Co Chlcego, 111.; Pettingell-Andrews
Co., Boston. Mass,; The D. Lawrence Electric Co., Cin-
clnnatl Ohlo; I\ovelty Elecu'lc Co., Philadelphla, Pa.

TRADE MARK
ARD.U5.PAT.0REICE

nmmn

HUTHTHIT

Standard Underground Cable Co.
Pittsburgh, Pa.

Manufacturers of
Copper, Brass, Bronzo Wires, Rods, Tubes
Copper Clad Stael Wiro
Insulated Wire of all kinds
Lead Covered and Armorad Cabies
Cable Terminals, Junction Boxes, atc.
Boston, Washington, Philadelphia, Pittaburgh, Seattle, Chicago.
New York, Atlanta, San Francisco, Detroit, Los Angeles, St, Louis

NI

% "'/ [ NIE72Z25 "

% /;f /.('/ .af% , A/! f §
i 7-" C

//% \W mﬁ\\\\.ﬁ,.;Axvnn//\\ 2 o..//

Lapp InsulatorCo. lnc [eRog NY

E ‘lllllllllllllllllmllllllllllllllll

Trade Mark
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I

£

i

Peirce Sign Hangers
For Span Wires

The hinged joint keeps the sign in position
at all times, -regardless of the twisting of
the span wires.

HUBBARD & COMPANY

PITTSBURGH - .CHICAGO

SR T TN T N RR T
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Builders since 1868 of
Water Tube Boilers

of continuing reliability

BRANCH OFFICES

BosTON, 49 Federal Street

PHILADELPHIA, North American Bullding
PITTSBURGH, Farmers Deposit Bank Building
CLEVELAND, Guardian Building

CHICAOO, Marquette Building

CINCINNATI, Traction Building

Ut R T TR TR

THE BABCOCK & WILCOX COMPANY

85 LIBERTY STREET, NEW YORK

WORKS

Makers of Steam Superheaters
since 1898 and of Chain Grate
Stokers since 1893

BRANCH OFFICES

DetrolT, Ford Building

NEW ORLEANS, 521-5 Baronue Street
HousToN, TEXAS, Southern Pacific Building
DENVER, 435 Seventeenth Street

SaALT LAKE City, 705-6 Kearns Building
SAN FraNcisco, Sheldon Building

ATLANTA, Candler Bmldmz ) 10S ANGELES, 404-6 Central Building
ALLAR '%LEx. 1001 Magnolla. Bulldlng g N %{iAvT.;r;f ¥ (I:‘én& scxgl‘lt:‘ a’i“fm"éh’}i 104
BooLULy, H. T.. Castle & Cooko Building L SAN JUAN, PORTO Rico, Royal Bank Building
PorTLAND, ORE., 805 Gasco Bullding
{IHITH] [{[}}} .
(I IG ETH I T TR TR TR T T %'m|||||"|Ill|IllIllllllllllllllilllllllllllllllllllll"lllllﬂllllllllIIIlIIIll"|||l||m““|||||||lllllll||||lll|llllll“llllllmmm"""ﬂmm’:
E [ ] .
WHARTON Series Type
Special Trackwork Arc Welding and Bonding
For Street and Steam Railwaye
or Steostpend pet , Outfit
Steel Castings Gas Cylinders : I . )
ORIGINATORS OF }{‘agg"d ot v °l°'1.
M Steel Track Kk ndestructible Mica insulation
anganese oteel 1rackwor Normal welding current at half voltage
WM. WHARTON JR. & CO., Inc. The Electric Railway Improvement Co.
Easton, Pa. Cleveland, Ohio
Other Planta: !
R R ERICO RAIL BONDS
High Bridge, N, J. Philsdelphia, Pa.
Philadelphis Roll & Mschine Co., Philadelphis, Pa.
glﬂlllllllmllllllllllllllllllllllll" 1]} (TR S

Lorain Special Trackwork
Girder Rails
Electrically Welded Joints

THE LORAIN STEEL COMPANY
Johnstown, Pa.

THTRTHS TSR T U R T TR THE

Sales Offices:
Atlants Chicago Clevveland New York
Philadelphia Pittsburgh
Pacific Coast Representative:
Unlted Statee Steel Products Company
Los Angeles ortiand San Franclesco Seattls

Export Representative:
United States Steel Products Company, New York, N. Y.

TR s v e LTS TTRTT THATTE DRI T L TR T

P
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The Differential Car

An automatic dump car, an electric locomotive, a
snow plow, and a freight car—all in one. Big
savings shown in track con-
struction and maintenance,
paving work, coal hauling,

ash disposal, snow removal,
and freight transportation.

The Differential
Steel Car Co.
Findlay, Ohio

NN GHITERN

RAMAPO AJAX CORPORATION

RN,

Metal Safety Railway Tie Co.

522 North American Bldg., Philadelphia, Pa.

T

Rhmcpg ?u;omat]c RAEORl;I.le:N R.ll(]
eturn Switc pec! ork.
tand RA R — .
for. Pasting : 5(_;5) ManEnnosd All-metal cross ties
Stdings Constructien Types for open and closed tracks
g - GF.NERAL (in-‘xczs HlLLBURN Nl:‘.“ll YORﬁu - “More flexible than wood”
E cago ew Yor| Superi; Niagara 8, See advertisement, lssue, Sept. 29, page 886.
g Canadian Ramapo lron Works. Ltd "Niagara Falls, Ont. Ask for elreular onl elther ‘iy;o. Prices upon application,
E Sy
Iz . i " o L
B U C K E Y E J A C K S £ E A Single Segment or a Complete Commutator
. £ E  is turned ont with equal care in our shops. The orders wo fll
High-grade R, R. Track and Car Jacks E £ difter only in magnitude; small ordera command our utmost ears
g 5 and ekill just as do large orders. CAMERON quality applies to
|| SEasrar S an
E§ E comm
The Buckeye Jack Mfg. Co. § E  riyabsolutely on our name. =
Alliance, Ohio g g Cameron Electrical Mfg. Co., Ansonis, Connecticut
T
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Standard of Quality

The precise and delicate requirements of
manufacturers of dynamos, magnetos and other
electrical apparatus prescribe the use of electric
tape that is known to be of constant high
quality.

Quality is the sum total of good basic materials and

careful manufacture—the best grades of yarn plus
painstaking, skilled workmanship.

That is why thickness, width, weave, finish and
absorption are uniformly correct in HOPE tapes.
That is why, for 40 years, manufacturers of elec-
trical apparatus have found HOPE products to be
the Standard of Quality.

Let us send you the HOPE Sample Booklet of
electric tape, so that you can pick out a tape to
meet your own special requirements.

Fare Registration on a

Modern Basis

Simple and ac-
curate as the
International
method has al-
ways been the
modern  tend-
ency in street
railway practice
toward  auto-
matic operation
is reflected in
the newest type
registers, equip-
ped with electric
Backs, remov-
ing the lust drag
on the platform
worker, and con-
tributing to the
quicker hand-
ling of traffic.

TEITIERTIEIIS BN

HOPE Electric Tape

HOPE WEBBING COMPANY, INC.

PROVIDENCE - RHODE ISLAND
New York Troy Chicago

Registers made in various types to meet the requirements
of service on Electric Railways.

Exclusive selling agents for HEEREN ENAMEL BADGES.

L

The International Register Co.

15 South Throop Street, Chicago, 1llinoia

TG T

{1

Advertisements for the
Searchlight Section

Can be received at the New
York Office of Electric
Railway Journal
until 10 a. m.

W ednesday

For issue out Saturday
0220

COBTRBHT T TH BT T TS

Use only Awebco Tape on your Armatures

Field Coils have better protection when wound with
“AWEBCO Tape.”” Send for samples.

ANCHOR WEBBING COMPANY
300 Brook Street, Pawtucket, Rhode Island

LT AU T
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OXYGEN

FOR CUTTING. WELDING. ETC.

=

FORD TRIBLOC

A Chain Hoiat that excels in every feature. It has
Planetary Gears, Steel Parts, 334 to 1 factor of Safety.
It's the only block that carries a five-year guarantee.

FORD CHAIN BLOCK CO.
Second and Diamond Sts., Philadelphia

INTERNATIONAL OXYGEN COMPANY

NEWARK NEW YORK PITTSBURGH TOLEDO

?n;““ LY TR L OO T T T T LT N TR O R T T L T o

CHILLINGWORTH

Oane-Piece Gear Cases
8 1 Rivetl Light Weight

i Best for Service—Durability and
Economy., Write Us.

Chillingworth Mfg. Co.

Ten Standi'rdfs’{zleé Y6 0 24 Tons Capacit
& | Most Rapid and efficlent fari;nﬁ?r’\’g "
00 @ Alloy Stee Steels
4y Steei Castings, Mallaable Iroh, Grey Iron
Carbide, Ferro-Alloys etc.

Jersey City, N. J. P.%. Box 1235, PITTSB!%GH. PA.

e
T TR T T TS
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An Independent Inspection Service
For Electric Railways
Embracing .-

Progressive Inspection of Cars, Rails, Track Fastenings, etc., from the raw material to
Our Bulletin No. 26 tells the story—write for your copy.

the finished product.

Pittsburgh Testing Laboratory
Inspecting Engineers and Chemists

Branch Offices in the Principal Cities

Pittsburgh, Pa.

HIGH SPEED MONEY CHANGERS

‘HIGH SPEED MONEY CHANGER

1923 model k¥ Supplied in
—without’ one or four
rivets— tube Combi-
ready for nations
delivery

Eesentiai wherever the rapid and accurate handling of change ia
required. Now inciuded in the atandard equipmeni of largeat Trac-
tion Companiea because conductors demand them.
Prices ond Literature sent on request
J. L. GALEF, 75 Chambers St., N. Y. C.

Exelusive Manufaciurer’s Selling Agent

Fare Boxes Change Carriers

COIN o
COUNTERS  SORTERS  WRAPPERS

THE CLEVELAND FARE BOX CO.
- CLEVELAND, OHIO

Canedian Branch, Presion, Ontario.

NG H T AT T T T T

T Car Heating and Ventilation

@ are {wo of the winter problems that you must

seiile without delay. We can show you how
SHITMER =
e

to take eare of both. wiih one equipment
ZINmminns

1.

Now ia the time to get your cars ready for
next wiater. Write for detalis.

The Peter Smith Heater Company
6209 Hamilion Ave., Detroit, Mich.

1L

use

B-V Punches

Sand for Catalog
BONNEY-VEHSLAGE TOOL CO., Newark, N. J.

THE BEST TRUSS PLANK ELECTRI0 HEATER EVER PRODUCED

Direct
Automatic
Registration
By the
Passengers
Rocke Antomatic
Register Co.
Providence, R. I.

TR T TR T

UG TR T T

PROVIDENCE H-B
FENDERS LIFE GUARDS

The Counsolidated Car Fender Co., Providence, R.. 1.

" Wendell & MacDuffie Co., 110 E. 42nd St., New York
General Sales Agents

CAR SEATS

of pressed Steei for all Classes of Passenger
Service. Rattan for covering seaia snd for
enow Bweepera.
HEYWOOD-WAKEFIELD CO.
Factory at Wakefieid, Maes.
Offices at New York, Chieago, S8an Francisco

Editio
\»

[N

“Boyerized”’ Products Reduce Maintenance

Bemis Trucks Manganese Brake Heads

Case Hardened Brake Pins Manganese Traneom Piates

Case Hardened Bushings Mangavese Body Bushings

Case Hardened Nuis and Bolts Bronze Axle Bearings

Bemis Pine are abeolutely emooih and true in diameter. We
carry 40 differeni sizes of case hardened pins in stock. Sampies
furniehed. Write for full data.

Bemis Car Truck Co., Springfield, Mass.

AT ORTT U

QUBHBUTTEH

 HALE-KILBURN
CAR SEATS |

For Every Class of Service

General Offices and WMh: Philadelphia
Officee: New York, Chicago, St. Louies, Wclhl'ngton, San Fmdoco

QORI T T TR
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* B, A, Hegeman, Jr., l'resident

Tool Steel Gears and Plolons
Piltsburgh Forge & Iron Co.’s
Products
Anglo-American Varnish Co..

aruishes, Enamels, ete.
National Hand Holds
Drew Line DMaterial & Rallway
Speclultles
Geneseo Paint Olls
Tumlaltlle Car Corporation—Tuarn-
silles

Charles C. Caslle, First Vliee-President

Harold A. Hegemsn, Vice-Presldenl, Treas. and Acting See’y
W. C. Lineoln, Manager Ssles and Engineering

National Railway Appliance Co.

Grand Central Terminel, 452 Lexington Ave., Cor. 45th St., N. Y.

BRANCH OFFICES:

Munsey Bldg., Washington, D. C.; 100 Boylston Si., Boston, Mass, ; Hegeman-
Castle Corporation, Ratlway Exchsnge Bldg., Chieago, 111,

- RAILWAY SUPPLIES

Power Saving and Inspectlon
Meters

Fort Pi(t Spring & Mfg. Co.,
Springs

C-H Electric Heaters

Garland Ventilators

E-Z Car Coatrol Corp. Safety
Devices

L.lod Alominum Fleld Coils

Flaxlinum Insulalion

Nallonal Safety Car Equlpmeni
Co.’s One-Man Bafely Cars

Ecooomy Eleetrle Deviees Co.
Anderson Slaek Adjusters

Defective Wheels
Corrected While They Run

WHEEL TRUING
BRAKE SHOES

—Lkeep your cars and wheels in
service, Abrasive blocks in vari-
ous sectlons correct flattening or
wear on any part of flange- or
tread. Write for booklet.

Wheel Truing Brake Shoe Co.
Detroit, Mich.

. 1.0} &,
og, .”/”i:fs-?,

2199
G 2,

*
<
23

SE
AU

Trade Mark—Wheel Truing Brake
Shoe

W.TB.S. PAT

Ohmer Indicating and
Recording Fare Registers

are especially well adapted for use in one-man cars,
either for city or interurban service.

The operation is quick and snappy. Each fare is
clearly indicated and a correct printed record made
of it.

Obmer Fare Registers offer the only means of placing
fare collecting on an absolutely correct business basis.

OHMER FARE REGISTER CO.

Dayton, Ohio

F

WHY NOT
TRY

A GILBERT A SONSAFCO ﬁ
!

ST.LOUIS MO

The Ka.lamazoo Trolley Wheels

nave always been made of en-
tirely new metal, which accounts
for their long life WITHOUT
INJURY TO THE WIRE. Do
not be misled by statements of
large mileage, because a wheel
that will run too long will dam-
age the wire. If our caralogue
does not show the style you
need, write us—the LARGEST
EXCLUSIVE TROLLEY
WHEEL MAKERS IN THE
WORLD.

THE STAR BRASS WORKS
KALAMAZOO, MICH., U. S. A.

100 New Users in the Last Nine Months

KASS SAFETY TREADS
HIGH

) in efficiency and lasting qualities

in weight, initial and upkeep costs

Morton Manufacturing Co., Chicago

Only reliable products.
" can be continuously
advertised

“OSKELITE”

The dtop Light for street cars. Oper-
ales from brake system. Details on re-
quest

The Oskel Equipment Co.
940 McCormi~k Bldg., Chicago, Ill.

SUHUHHTU TG T

ARDTEININTETINI IFHN m
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‘Brake Shoes

A.E.R.A. Standards

Diamond “S” Steel Back is the Best Type

SAFETY

Standard

Patterns

for

D-67 for Narrow Treads
D-87 for Wide Treads

CAR

American Brake Shoe and Foundry Co.

332 So. Michigan Ave., Chicago

30 Church Street, New York

Chattanooga, Tenn.

facture,

Our
Name

Even when greasy you can tell “Tool Steel” by the groave.

T

The Tool Steel

Gear and Pinion Co.
CINCINNATI, O.

R

it

il

=TT T T

Cen unfug,a%

Cn'lm'lf\l;.'al ;
Pl Spring

Rack

- Prum

R f B Tonsion
Spring

Ever stop your watch by
winding it?

Overwinding will put the average retriever or
catcher out of action.

Added maintenance expense.

EARLL

Catchers and Retrievers

cannot be overwound. The one-piece tension spring main-
tains steady even tension throughout iong years of service.
It requires a minimum of winding effort, saving time,
avolding deiays.

This and four other exclusive Esrii Catcher and Retriever
Features are vitally important,

Get the whole story.

%@WP

[T A

Griffin Wheel Company

McCormick Building
Chicago, Ill.

GRIFFIN
F. C. S.
WHEELS

For Street and Interurban

LD

Railways
FOUNDRIES: :
Chicago Boston St. Paul §
Detroit Kansas City Los Angeles £
Denver Council Bluffs Tacoma ;

LR ST TR TR TR R AT T O T O T BT TG TR T P
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POSITIONS VACANT POSITIONS WANTED
L ] L ]
COMPETENT _ Division  Superintendent | WANTED positlon bir master mechanlc, 18 GOOd Relaylng Ralls
wairl:g:ed Ont large Olhlo propefrty. Géve tuhl %'e?l{isl electrlc tral l::n;.ty lr{:alnteréance,l rg- A " bl N
outline of experience, references, an uildlng cars, trac roliey and rewind-
salary desired in first letter. P-627. %armatures Best of reference. PW- e .a - Sgrvxcea o © SR . il
B ioaril Lend ke Blie. Elec. Ry. Journal, Old Colony Bldg., Rails, with a Big Saving
Cleveland, Ohio. Chlcago, I, on the Price
DRAFTSMEN-COMPUTERS wanted on 2
rallway trackwork worklng knowledge of ° :hvie nil axt'e r;--d’; éf E¥D ror}r{xp .
and facility In trlgonometry essentlai. pment  First-Class  ~ KRe-
State In letter, age, educatlon, experience ee ec rlc ars laying Rails in various
and approximate salary. sEn}p oyment weights. Get in touch with
Dept., Bethlehem Steel Co., Steelton, Pa. New cars still in the shop, modern in us, stating what weight rail
FIRST-CLASS trolley lineman wanted. One every way, 45 passengers, standard and t?ltlmag:) desired, and
with railway sub-statlon experlence pre- gauge, designed for interurban serv- we wi submit quotations.
terged IMust beer‘l‘:zenlcl: rec;)efer::ggsd. arllg ice in Cuba, each equipped with two :
y glve exp e, ice i
alary expected. R. S. Thomas, Englneer, i e e HYMAN-MICHAELS
Arkansas Valley Interurban Rallway G. E. 50 hp. motors for D.C. 0 v.
Company, Wichita, Kansas. Acquired by judgment. We will sell COMPANY
cheap. 531 Peoples Gas Bldg., Chicago
R?#D%AiTE]I\} wtangedt{‘or elec}:.lrlc rf(f)la? h{ OFFICES AND PLANTS AT
e Eas ust be thoroughly efficien . .
in the handllng of materlal and labor and The Davison Ch.ermcal Company L Pittsburgh, Pa .
competent In the malntenance of clty and Garrett Building, Baltimore o &8,
interurban track. State experlence, salary 1324 Woolworth Bldg., New York City.
expected and when avallable. P-622, 8an Francisco, Cal. McKees Rocks, Pa.
Elec YRych-urnal 10th Ave. at 36th St.,
ew or

FOR SALE

' POSITIONS WANTED 320 LEWIS & FOWLER

FOR SALE
50—G. E. No. 80-A Motors.

| F ARE REGISTERS 50—Controllers, K-28-B; K-12,

ELECTRIC arc welder, experienced in joint 35—B-2 Compressccs.
welding, bondlng and surface work. Can. F5-626, Electric Railway Journal P
fur(rill sh g‘oodl referfncelsw (g%enEfor {{n- 10th Ave, at 36th St., New York City. ELECTRIC EQUIPMENT CO.
mediate employmen » Elec. Ry. Commonwealth Bldg., Phil . Pa,
Journal, Leader-News Bldg., Cleveland, il T SIS RE G
Ohlo. ; FOR SALE
ENGINEER of equlpment, technlcal gradu- MOTORS
ate, wlth several years’' experience. PW-
. 623, Elec. Ry. Journal, Oid Colony Bldg., 36—68 or 68 C. e 5
e - .
g eo L In Perfect Condition Falrbnnlu Aioe(ht iandard sng.s"sug:so‘m:z Motor
I THE 8. SNYDER c%nromnrqn Car; seats 34 people.
MASTER MECHANIC city or interurban 14 Mart Place, Rochester. N. Y.
rallway experlenced on all branches. 14 ZE_LNICKER iN ST- LOUIS

years’ experlence. PW-619, Electric Rali- Aty
}\ﬁxy Journal, Old Colony Bldg., Chicago,

=== EARCHLIGHT SNOW PLOW

= ERVICE 1—Double truck express car with snow
ECURES plow ends. Operated by air. Brill
ATISFACTORY truck. Complete equipment overhauled.
of promotion. Twenty-six years old,

4 = TRANSIT EQUIPMENT CO.
elght years' experience. Reference. PW- = ALES -
614, Elec. Ry. Journal, 10th Ave. at 36th 20043 501 Fifth Ave., New York
St., New York.

POSITION wanted, with small road In
Penna. or N. Y. as working barn fore-
man or general repair work. WIth chance

The “Searchlight Advertising” in this Paper

is read by men whose success depends upon thorough knowledge of means to an end—
whether it be the securing of a good second-hand piece of apparatus at a moderate price,
or an expert employee.

THE BEST PROOF

of this is the variety of this journal’s Searchlight ads. Without a constant and appre-
ciable demand for such machinery or services, by its readers, the market place which
these advertisements represent could not exist for any length of time.

Are you using the Searchlight Section?

0318
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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

advertising, Street Car
Collier, 1ne., Barron G.
Alr Iteceivers, Aftercoolecs
1ngersoll- Raud Co.
Aachors, Gu,

Elec. Servu.e Suppliea Co.
Ohlo Brass Co.
Westinghouse Elec. & M. Co.
Armature Shop Tools

Elec. Service Supplies Co.

Antomatic Return Switch
Stand

Ramapv Ajax Corp.
Aummaha Safety Switch

tan
Ra.mapo Ajax Corp.

Axles

Bemis car Truck Co.
St. Louia Car Co.
Axles, Bus
Timken-Detroit Axle Cé.
Axle Straighteners
Columbia M. W. & M, I. Co.
Axles, Car Wheel

Bemis Car Truck Co.

Brill Co., The J. G.
(arnegie Steel Co.

Taylor Eleetric Truck Co.
Weslinghouse Elec. & M. Co.
Babbltting Devices

Columbia M. W. & M, I. Co.
Budges and Butions |

Elee. Service Supplies Co.
Ir)lzgrnahoual Reglater Co.,
Barges, Steel

Amer. Bridge Co.

Batterles. Dry
Nichola-Lintern Co.
Benringa and Bearlng Metals
semis Car Truck Co
Columhia M. W. & M. L. Co.
General Electrie Co.

A. Gilbert & Sons, B. F. Co.
Taylor Eleelrlie Truck Co.
Westinghouse Elec, & M. Co.
lh‘nr‘l;gs. Center and Roller

Baldwin Locomotive Wka,
Stucki Co., A.
Beor ngs, Rolle
Stafford Roller Bearlng Car
Truck Corp.
Bells and Gongs
Brill Co., The J. G
Columbia M, W. & M. I. Co.
Congolidated Car Heating

Co.

Elec. Service Supplies Co.
Benders, Rall

Railway Track-work Co.
Boiler Tubes

Nat’'l Tube Co.
Bollere

Babcock & Willcox Co., The
Bond Testers

Amer. Steel & Wire Co.
Elec. Service Suppliea Co.
Bonding Apparatus

Amer. Steel & Wire Co.
Elec. Ry. Improvement Co.
Elec. Service Supplies Co.
Indianapolis Switch & Frog

Co.

Ohlo Brasa Co.

Railway Track-work Co.
Bonds, Ra

Amer. Steel & Wire Co.
Elec. Ry. Improvement Co,
Elec. Service Supplies Co.
General Electric Co.

Oblo Brasg Co.

Rallway Track-work Co.
Westlnghouse Elec, & M. Co.
Book Publishers
MeceGraw-Hill Co.
Braekets and Cross Arms

(See alsc Poles, Ties, Posts

ete.

American Bridgs Co.

Elec. Ry. Equipment Co.
Elec, Service Supplies Co.
Hubbard & Co.

Ohio Braas Co.

Brake Adjusters

Nat'l Ry. Appliance Co.
Wesatinghouse Tr. Br. Co.
Brake Shoes

Amer. Brake Shoe & Fdry.

Co.

Barbour-Stockwell Co.
Bemie Car Trnck Co.

Brill Co., Tha J

Columbia M. W, &M I. Co.
Taylor Electric Truck Co.
Wheel Truing Brake Shoe

Co.
Brakes, Brake Systems and
Brake Parts
Allig-Chalmers M{fg. Co.
Bemie Car Truck Co.
Brill Co.. The J.
Columbia M. & M. I. Co.
General Electﬂc Co.

National Brake Co.

Taylor Electric Truck Cn.
Westinghouse Tr. Br. Co.
Bridges & Bnlldings
American Bridge Co.
Broghea,” Carboa

General Electric Co.
Jeandron, W, J.

Le Carbone Co.

Morganitec Brush Co., Inc.
Westinghouse Elee. & M. Co.
Brushes, Graphlte

Morganite Brush Co., Inc,
Brush Holders

Anderaon MIg. Co., A. &

J. M.
Columbia M. W. & M. L. Co.
Bruoshes, Wire 1’'neumatie
Ingersoll-Rand Co.
Bunkera, Coal
American Bridge Co.
Busaes, Motor
lrill Co., The J. G.
St. Louia Car Co.
Bushings, Case Hardened and
Manguneseg

Bemis Car Truck Co.
Brill Co., The J. G.
Cables

{See Wirea and Cables)

Cambrie Tapes, Yellow &
Black Varnish
Irvington Varnish & Insa. Co.
Carbon Vrushes
(See Brushes, Carbon)
Car Lighting Apparatus
Elec. Service Suppliea Co.
Car Panel Safety SBwitches
Congolidated Car Heallng

Co.
Westinghouse Elec. & M. Co.

Cars, Do
Dxftcrenhal Steel Car Co..

in
McGuire—Cumminga Mig. Co.
St. Louia Car Co.
Lurs. Gas Rall
Louia Car Co.
(‘urs Passenger, Frelght
Express, ete,
American Car Co.
Brill Co., The J. G.
Kuhiman Car Co., G. C.
McGuire-Cummings Mfg. Co.
National Ry. Appilance Co.
St. Louis Car Co.
Wason Mfg. Co.
Cara. Serond Hand
Davigon Chemical Co.,
Electric Equipment Co,
Transit Equlpment Co.
Cars, Self-Propelled
General Electric Co.
Castings, Brass, Compoasltion
or_Copper
Anderson Mfg. Co., A. &

J. M,
Columbia M. W. & M. 1. Co.

Castings, Funnel
Wharton, Jr. & Co.,

m.

Castlngs, Gray Iron and Steel
American Bridge Co.

Bemis Car Truck Co.
Columbla M. W. & M. I. Co.
Wwbarton Jr., & Co., Inc.,

The

Inc.,

Casatlnge, Malleable and Brul
Amer. Brake Shoe & Fdry.

Co.

Bemla Car Truck Co.
Columbla M. W, & M.
Catchers and Retrievees,

Trolley
Earll, C. I.
Elec. Service Suppliea Co.
Ohlo Brass Co.
Wood Co.. Chaa.
Catenary Cunstruetlon
Archbold-Brady Co
Celllng, Car
Pantasote Co., The
Change Catriers
Cleveland Fare Box Co.
Galef, JI. L.
Circnit Breakers
General Electric Co.
Westinghouse Elee, & M. Co.
Clamps and Connectors for
Wires and Cables
A}ldﬁ'aon Mig. Co., A. M. &

Elec. Ry. Equipment Co.
Elec. Bervice Supplles Co.
General Electric Co.
Hubbard & Co.
WestingbouseElac . & M. Co.
Cleaners and Scrapers, Track

(See alsa Snow-Plows,

Sweepers and Brooms)
Brill Co.. The J. G.
MeGuire- Cummings Mig. Co.
Qhio Braaa Co.

1. Co.

o

Clusters and Sockets
Geperal Blectric Co.

Cosl and Ash Handling
(See Conveylng and Holst-
ing Machinery)

Coils, Armature and Fleld
Columbia M. W. & M. I. Co.
Economy _Elec. Devices Co.
General Electriec Co.

Coil Baoding und Winding

Machines
Columbia M W. & M. 1. Co.
Electric Service sup. Co.

Westinghouse Elee. & M, Co,

Colis, Choke and Kicklng
Electrie Service Supplies Co.
General Electric Co.
Westinghouse Elec. & M. Co.

Coin-Counting Machinee
Cleveland Fare Box Co.
Galef, J. L.
lmernahonnl Regiater Co.

Coln Sortin Machinea
Cleveland Fare Box Co.
(Gale{‘ L
‘oin Wrappere
Cleveland Kare Box Co.
Gaiel, J. L.
Commutator Sloiters
Bleetric Service Suppliea Co.
General Electric Co.
Westinghouse Elec. & M. Co.
Commutator Truing Devices
General Electric Co.
Commutatora or Parte
Cumeron Elec’l MIg. Co.
Columbia M, W. & M. L.
General Electric Co.
Westinghouse Elec. & M. Co.
Compressors, Alr
Allig-Chalmers MI%OCO.
General Electric
Iogeraoll-Rand Co,
Westlinghouse Tr. Br. Co.
Compressors, Alr, Portahle
Ingersoll-Rand Co.
Compreasoes, Gaa
Ingersofl-Raad Co.
Condenserg
Allia-Chalmers MIg. Co.
General Electric Co.
Ingersoll Rand Co.
Westinghouee Elec. & M. Co.
Candensor Papets
Irvington Varnish & Ins. Co.
Condnita. Underground
Std. Undergronnd Cable Co.
Connectors, Solderless
Westinghouse Elec. & M. Co.
Conneetora, Trailer Car
Consolidated Car Heating Co.
Elec. Service Suppliea Co.
Ohio Braass Co
Controllers or Parts
Allis-Chalmers M{g. Co
Columbia M. W. & M. I. Co.
General Electrie Co.
Westinghouse Elec. & M. Co.
Cantroller Begulators
Electric Service Supplles Co.
Controllinz Systems
General Electric Co.
Westinghouse Elec. & M. Co.
Convertera, Rotary
Allis-Chalmers Mfg. Co.
Geperal Electrle Co,
Weatlnghouse Elee. & M. Co.
Conveying and Holsting
Machineey
Columhia M. W. & M. L. Co.
Copper Wire
Anaconda Conner Mining Co.
Rome Wire Co.

Cord Bell, Teolley, Register,

Brﬂl Co., The J. G.
Electric Service Suppliea Co.
lr’igﬁmauonal Register Co.,

Roeblings Sons Co.. John A,
Samaon Cordage Works

Cord Connectots and Couplers
Electric Service Supplies Co.
Samson Cordage Worka
Wood Co.. Chas, N.

Couplera, Car

rill Co., The J. G
Ohio Brass Co.
Westinghouse Tr. Br Co.
nes
‘Allls-Chalmers Mig. Co.

Cross Arme (See Brackets)

Iroasings
Ramapo Ajax Corp.

Crossing Foundations

- International Stee] Tie Co.

Croaslng Frogs and Switches
Ramapo Ajax Corp.
Wharton, Jr., & Co.Inc..Wm,

Croulnga. Manganes
Indianapolis Swltch & Frog

3 Aot

Co.

Ramapo Ajax Corp.

Crogsing Signals
Systems,
b

.See Slgnal
Highwny Croas-

ng
Crossings, Track, (See Traek,
Sperial Work)
Crossings, Trolley
Ohio Brasa Lu.
Crushera, Rock
Allia-Chalmera Mfg. Co.
Curtalns and Curlam Kixe
tures
Brui Co., The J, G.
Edward Co.. Inc.,, The O. M,
Electrie bervlce Suppliea Co,
Morwen Mtg. ¢
Pantaaote Co., The
Dealers' \lachluer;
Blectrie Equpment Co.
Transli Byuipment Co.
Deeailing Switches, Ter Rail
Ramapo Ajax Corp.
Destination Signs
Columbia M. W. & M. I. Co.
Electric Service Suppliea Co.
Detective Servlce
Wish Service, P. Edward
Door Operating Devices
Connohdaled Car Heating

Nauona! Pneumatle Co.. Inc.

Doors and Dooe Flxturea
rill Co., The J. G.

General Elgetrie Co.

Hale & Kilhurn Corp.

St. Louia Car Co.

Doora, Folding Vestibule

Nalional Pneumatle Co.,

Ine.
Draft Rigging, (See Coup-
ferg)

Prilla, Rock
Ineersoll-Rand Co.
Irills, Track
American Stee! & Wire Co.
Electrle Service Suppllaa Co.
, Ingeraoll-Rand Co.
Ohio Brass Co.
Dryers, Sand
Electrle Service Supplles Co.
Eare
Ohio Brasa Co.
Electric Grindrere
Rallway Track-work Co.
Electrodes, Carhon
Irédlnnapoila Switch & Frog

0.
Railway Track-work Co..
Electrodes, Stee!

Indlanapolis Swltch & Frog

Co.
Railway Track-work Co.
Electrical Wires and Cables
American Elec. Worke
Roeblings Sona Co., J. A.
Fnamels
Beckwlth-Chandler Co.

Engineers, Consulting, Con-
tracting and Qperating
Alllson & Co., J. E.
Archhold- Bmdy Ca.
Arnold Co.. The
Beeler, John A.
Blbbens, J. Rowland
Buchapnan & Laying
Byllesby & Co., H. M.
Day & zimmermn.u‘ Inc.
Drum & Co., L,
Feustel, Robert M,
Ford, Bacon & Davis
Hemphill & Wells
Holst. Engelhardt W.
Jackaon, Walter
Eelly Cooke & Co.
Ong, Jee
Parsona, Klnpp. Brinkerhoft
& Douglaa
Rlchey, Albert 8.
Sanderson & Porter
. Shaw, Henry M.
Stevens & Wood, Inc.
Sione & Webster
Wortham, Edwin
anlneern, Inapecting &
Chemlatg
Pmaburgh Teating Lab.

Engines. Gaa, 011 and Steam
Allls-Chalmers Mfg, Co.
Ingersoll-Rand Co.
Westinghounse Elec. & M, Co,

Expanslon Jointe, Track
arton Jr., & Co., Ine.,

Fnre Boxes

Cleveland Fare Box Co.
Economy Elec, Devicea Co.
Galef, J.

Nat’l Ry. Apnliauce Co.
Ohmer Fare Reglster Co.

Fences, Woven, Wice and
Fence Posts

Amer. Steel & Wire Co.

ke . cw

Fenders and Wheel Guards
Brill Co., The J.
Consolidated Car Fender Co.
Electric Service Sup. Co.
Star Brass Works

Fibre and Fibre Tubing
Weatinghouse Elec, & M. Co.

Fleld Colig (See Colla)

Flangeway Guards
Godwin Co. Ine., W. S.

Flaxlinum Iosulation
Nai'l Ry. Appliance (s,

Floodlights
Electric Service Sup. Co.

Forgings
Carncgie Steel Co.

Columbia M. W. & M, I. Co.

Frogs & Crossings, Tee Rall
Ramapu Ajax Corp.

Frogs, ‘Irack. (See Track

Work)

KFrogs, Trolley

hio Brasas Co.

Furnaces, Electrie
American Bridge Co.
Pitteburgh Electri~ L

Furnace Corp

Fusea and Fnse Boxes
Columbia M. W. & M. I. Co.
ansolldated Car Heating

0.
General Electrle Co.
Weatinghouse Elec. & M. Co.

Fuses, Refillable
Columbia M. W. & M. I. Co.
General Electrie Co. v

Gaskete
Westinghouse Tr. Br. Co.

Gas-Electele Cars
General Electric Co.

Gas Prodacers
Weslinghouse Elec. & M. Co.
ates, Car
Brill Co., The J. G.

Geae Blanks

amelde Steel Co.

ar Cases
Chl]lingworth Mt
Columbhla

Westinghouse Eleo. & M.

Gears and Plnlons

Bemie Car Truck Co.
Columbla M. W. & M. I. Co.
Electric Service Supplies Co.
General Electrie Co.

Nal'l Ry. Appliance Co.
Nuttall Co., D.

Tgo] Steel Gear & Pinion

Bets, Gaylleetrie
lectric Co

Co.

Generatin
General

Generators

Allig-Chalmera M{fg. Co.
Engliah Electric Co.
General Electric Co.
Westinghouse Elec. & M. Ceo.
Girder Ralle

Loraln Steel Co., The
Goggles, Safety

nédlauapolia Switch & Frog

Gongs (See Bells and Gongs)
Greascs (See Lnhricants)
Orinders and Grindiog

Su}mlleo
Ixéd anapolla Switch & Frog

0,

Railway Track-work Co.
Grinders, Poriahle

Railway Track-work Co.
Grinders, Portable Eleetric
Railway Track-work Co.
Grioding Blocks and Wheels
Railway Track-work Co.
Gnard Rall Clamps

Ramapo Ajax Corp.

Gnard .Ralis, Tee Rall &

Manganese

Ramapo Ajax Corp.

Guoards, Celtle

American Bridge Co.
Guards, Trol! rg

Electric Service Sup. Co
Ohio Brass Co.
Hammers, Pnenmatie
Ingersoil-Rand Co.
Harps, Trolley

Andereon M. Co., A. & J. M.
Electric Serv‘lee Sup. Co.
Nuttall Co.,, R. D,

Star Brass Works

Thornton Trolley Wheel Co.
Headlights

Electric Service Sup. Co.
General Electric Co.

Ohio Brass Co.

Hﬂadllnlng
Pantasole Co., The

. 5 o0
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J CORRECT IT
USE LE CARBONE CARBON BRUSHES

COST MORE PER BRUSH
COST LESS PER CAR MILE

W. J. Jeandron
345 Madison Avenue, New York

Pittsburgh Office: 634 Wabash Bldg.
Chicago Office: 1657 Monadnock Block
San Francisco Office: 525 Market Street

Cenadlan Distributors; Lyman Tube & Supply Co., Lid.,
Montreal and Toronto

LT T

THORNTON

The trolley wheel with the high
mileage side bearing

Thornton Wheels with Thornton side
bearings are unusually long-lived, re-
quire less lubrication, and less main-
* tenance. They are free from vibra-
tion and noiseless. No bushings. In-
vestigate them.

Bearings make fifty thouaand or more milea

Send for descriptive circular

Thornton Trolley Wheel Co.,

Incorporated

Ashland, Kentucky

(LT G T BTG

g

T

We make a specialty of

ELECTRIC RAILWAY
LUBRICATION

We solicit a test of TULC

on your equipment

The Universal Lubricating Co.

Cleveland. Ohio

Ingersoll-Rand

A Reliable Air Supply
for

Shop, Switch or Signal
Service

There’s something . built into a Class
“ER” compressor which makes this
smaller type stand out as superior in the
test of constant, reliable service. That
something is quality.

An Ingersoll-Rand Class “ER” unit gives
to the user of a small volume of air a
supply which he can always depend
upon. Also, efficient design minimizes
the power requirement and automatic
lubrication and valve action keep down
need of attendance.

When driven by an electric motor with.
short belt drive this machine can be
equipped with an improved automatic
start and stop control—an ideal control
for switch and signal service.

Bulletin No. 3430

INGERSOLL-RAND COMPANY

11 Broadway, New York City

Atlanta Dallas Joplin Salt Lake City
Birmingham Denver Knoxville San Francisco
Boston Detroit Loa Angelea Scranton

Butte Duluth New Orleans Seattle

Chicago El Paso Philadelphia St. Louis
Cleveland Houghton, Pittbsurgh ‘Washington, D. C.

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

708-C

3
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deaters, Car (Elsciric)
Consolidated Car Heating

0.
Economy Elec. Devices Co.
Gold Car Heating & Light-

ing Co.

Nat’l Ry. Appliance Co.
3mith Hsater Co., Peter
ﬂegvters. Car, Hat Alr and

ater
Electric Service Sup, Co.
Smith Heater Co., Peter
Helmets, Weldlng
I%%ianapolls Switch & Frog

Rallway Track-wark Co.
Halsts snd_ Lifts

Columbia M. W, & M. I. Co.

Ford Chaln-Block Co.
H&lsts, Portahle

Hydranlle Machinery
Allis-Chalmers Mig. Co.
Indicatlng, Slgnals
Nichols-Lintern Co.
Oske]l Equipment Co.
Inspacting Englneers and
Chemlsts
Pittsburgh Testing
Laboratary
Instruments, Measuring, Test-
Ing and Recording
Economy Elee. Devices Co.
Electric Service Sup. Co.
Genersl Electrie Co,
Westinghouse Elec. & M. Co,
Insulating Cloth, Paper and
Tape
Anchor Webbing Co.
General Elsctric Co,
Hope Webbing Co.
Irvington Varnish & Ins. Co.
o -
an Ungde und
Cable Co.
Westinghause E. & M. Co.
Insulstlng Mgchinery
Amer, Ins. Machinery Co.
Insulating Slik
Irvington Varnish & Ins. Co.
Insulatlan (See alsa Palnts)
Anderson M, Co., A. & J. M.
Electric Ry, Equipment Co.
Electric Service Sup, Co
Genera:l El‘?cm‘c Co.
ngtion Varnish & Ins, Co.
Okonite Co. co
Westinghouse Elec. & M. Co.
Insulators (See gigo Lina
Al\létt:rlslh_ .
nderson M. Co., A. & J. M.
Electrlc Ry. Equipment Co.
E_leghg“i‘c Sevrvicvia Sup. Co.
vington Varnish & Ins, Co,
vahitzl Brlx;ss Co. -
estinghouss Elsc, . Co,
lnﬁ?lst:ir Plns -
ectric Servics Sup. s
Hubbard & Co. b (o
Hlgh Voliage

limlat?rs.
&DD Insulatar Co, .
Ir].::lvﬂiggton' Blot e e
ngton Varnish & Ins. Co,

Insulating Varnlshes R

Irvington Varnish & Ins. Co,
Insurance

Travellers Insurance Co.
dacks (Sse also Halsts and

Lifts)

Columbia M. W, & M. 1.
Electric Service Sup. én?o'
Natianal Ry, Appliance Co.

llg:rni\l Iénxes

emis Car Truck Co.
Brill Co., The J, Gc.o
Jtsx?ctlélr;dl!oxes

andard Under

Cable Co. groundA

Lamp Gnards and Fixtures
Anderson M, Ca., A. & J, M.
Electric Service Sup. Co.
Geners) Elecirie Co.
Westinghouse E. & M. Co.

mps, Arc and Incandescont

(Ses alsa Headlights)
Anderaon M. Co., A, & J. M
Gensrzl Eleotric Co.,

LWestlngsl}ons? E. & M. Co.
fmps, Slgng]l and
Nichols-Lintern Co.M&rk“

Lanterns, Classlfieation
Nichols-Lintern Co.

Lichining Arresters
Shaw, Henry M,

Lightning Proteetlan
Anderron M, Co., A. & J. M,
gleecm? g?mrcie Sup. Co.

ners eciric Co.
Ohio Brass Co,
Westlnghouse Elec, & M, Co.

Lino Material (Seo also
l'ltgrrncl){e!s, Insnlators, Wires,
c.

Andersan M, Co., A, & J, M.
Archbold-Bradv Co.
Caolumbia M. W, & M., I. Co.
Elactric Ry. Equipment Co.
Electric Service Sup, Co.
English Electric Co.

General Electric Co.
Hubbard & Co.
Westinghouss Elec. & M, Co.

Lg;-}]l{lng Spring Boxes

arton, Jr. & Co., Ina.,
m.

. Drew

ELECTRIC RAILWAY JOURNAL

Locomotives, Electrio
Baldwin EIiDc?ﬁmogve Whka.
Genersl Electric Co.
Westinghouse Elec. & M. Co.

Lubrieating Engineers
Gslensglgnal 0il Co.

Texas Co.
Universal Lubricating Co.

Lubricants, Ol and Qreass
Galenacswnal 0il Co.
Texas Ca,

Universal Lubricating Co.

Lumber * (See Poles, Ties,

ete.
Machine Tools
Coalumbia %‘rv;v & M. 1. Co.
Msngsnese a
Benglis Car Truck Co.
Manganese Steel Quard Ralls
Ramszpo Ajsx Corp.
Mangsnese Steel, Special
Track Work
Indianapolis Switch & Frog

Co.
Wharton, Jr., & Co., Inc.,
Wm

Manganese Steel Switches,
¥rogs and Crossings
Ramapa Ajax Carp.

Meters, Car Wsait-Ilour
Economy Elec, Devices Co.

Motor Buses

(See Buses, BMator)

Mbtormen’s Seats
Brill Co., The J. G,

Electric Service Sup. Co.
St. Louis Car Co.
Waod Cg., Chas, N,

Mntars, Elerirlo
Allis-Chalmers Mig. Co.
General Electric Co.
Westinghouse Elec. & M. Co,

Mator and Gensrator Seis
General Electric Co.

Nuts and Balts
Allis-Chalmers Mfg, Co.
Barbour-Stockwell Co.
Bemis Car Truck Co.
Columbia M. W. & M. 1. Co,
Hubbard & Co.

Olls (See Lubricants)

Xygen
International Oxygen Co.
Packing
Electric_Service Sup. Co.
Westinghouss Tr. Br. Co.
Palnts and Varnishes, Pre-
servative
Beckwith-Chandlzr Co.
Palnts and Varnishes for
Wnaodwark
Beckwith-Chandler Ca.
National Ry. Appliance Co.
Pavement Breakers
Ingersoll-Rand Co.

Paving Guards, Steel

Gadwin Co., Inc., W. S.
Paving Materlal
Amer. Br. Shoe & Fdry. Ca.
Picknps, Trolley Wire

Electric Service Sup. Co.

Ohio Brass Co.

Pinlon Pullers

Columbia M. W, & M. I. Co.

Electric Service Sup. Ca.

Genersal Eleetriz Co.

Wood Co. Chss. N.
Plnlons (See Gears)
Plns, Case Hardened, Wood

and Irpn

Bemis Car Truck Co.

Elsctric Service Sup. Co.

Ohio Brass Co.

Westinghouse Tr. Br. Co.

Pipe
Natlional Tube Co.

Plpa Fittings
Westinghouss Tr. Br. Co.

Planers (Ses Machine Tools)
Plates for Tee Rall Switches
Ramapo Ajax Corp.

Pliecs, Rubber Insulated
Electric Service Sup. Co.
Pneumatla Toals and

Accesspries

Ingersoll-Rand Co.

I'nle Llns Hardware
Ohigo Brass Co.

Pole Reinforcing

Elec. & Mig. Co.
Hubbard & Co.

Poles, Meotal Street
Electric. Ry, Equip. Co.
Hubbard & Co.

Poles and Ties, Treatad
Bell Lumber Co.
International Creosoting &

Construction Co.
Paoles, Ties, Posts, Piling and
Lamber
Baker Wood Preserving Co.
Rel] Lumber Co.

International Creoceoting &
Canstruction Co.

Poles, Trolley
Anderson M. Co., A. & J. M,
Columbia M. W, & M. I. Co.
National Tube Co,

Nuttall Co., R. D.

Poles, Tubulsr Steel
Elee. Ry. Equip. Co,
Electric Service Sup. Co.
Natlangl Tube Co.

Poreslaln, Speclal High

Voliage
Lapp Insulator Co.

I'ntheads
Okonits Co.
Pawer Saving Devices
Economy Elec. Devices Co.
Nat’l Ry. Appliance Co.
Pressure Regulaiors
General Electric Co.
Westinghouse Elec. & M. Co.

Pumps
Allis-Chalmers Mfg. Co.
Ingersoll-Rand Co.
Pumps, Vacoum
Ingersoll-Rand Co.
Punches, Ticket
Bonney-Vehslage Tool Co.
International Register Co.,

Ths
Wood Co., Chzs, N.
Rall Braces and Fastenings
Ramapo Ajax Corp.
Rall Joints
Carnegle Steel Co.
Rall Joints, Welded
Irédlanxpolla Switch & Frog

0,
Rall Grinders (See Grlnders)
Rallwsly Paving Guards

Stee .
Godwin Co,, Inc., W, S.
Rellway Ssfety Switches
Consalidated Car Heating Co.

Westinghouss Elec. & M. Co.

Railway Welding (See Weld-
ing Processes)

Rattan

Brill Co,, The J. G.
Electric Service Sup. Co.
Hzle-Kilburn Ca.
Heywapd-Wakefield Co.
St. Louis Car Ca.

Registers and Fittings

Brill Co., The J, G.
Electric Service Sup. Co.
International Reg. Co., The
Ohmer Fars Register Co.
Rooke Autaomatic Reg. Co.

Relnforeement, Cancrete

Amer, Steel & Wire Co.
Carnegis Steel Co.

Repalr Shaop Appliances (See
also Call Banding and
Winding Machings)

Columbia M. W, & M. I. Co.
Electric Service Sup. Co.

Repalr Wark (See also
Coils)

Columbia M., W, & M. 1. Co.
General Elsctric Co.
Westinghouss Elec. & M. Co.,

Replacers, Cac

Calumbia M. W. & M. I. Co.
Electric Service Sup. Co.
Reslstance, d
Columbia M. W, & M, I. Co.
Resistance, Wire and Tubs
General Electric Co.

Westinghouse Elac. & M. Cao,

Resistances - .

Cansolidated Car Hesting Cao,

Retrievers, Trolley (Ses
Catchers and Retrlevers,
Tralley)

Rheoslats

General Electric Co.
Westinghouse Elec, & M, Co.
Roofing, Car b
Pantasote Co., The
Sanders, Track

Brill Co., Ths J. G.
Columbiz M. W, & M, I. Co.
Electric_Service Sup. Co.
Nichals-Lintern Co.

Ohio Brass Ca.

Sash Fixtures, Car
Brill Co., The J. Q.

Sash, Metal, Car Window
Hale-Kilburn Co.

Scrapers, Track (See Clean-

era and Scrapers, Track)

Screw Drlvers, Rubber

Insulated

. Electric Service Sup. Co.

Seating Msteriala
Brill Co.. The J. G.
Pantasots Co., The

Seats, Bas
Hasle-Kilburn_Co.
Heywood-Wakefield Co,

St. Louis Car Co.

Seats, Car (See glso Rattan)
Brill Ca., The J. G.

Hale & Kilhurn Corp.
Heywood-Wakefield Corp.
St. Louis Car Co.

Seeand-Hend Equlpment
Electrlc Equipment Ca.
Michaels, Hyman Co.
Snyder Corp., The 8.
Transit Eouipment Co.
Zelnicker Supply Co., W. A,

Shades, Vestibule
Brill Co., The J. G.

Shovels
Hubhard & Co.

Shovels, Pawer
Allis-Chalmera Mfg. Co.
Brill Co., Thse J. G.

Signals, Car Startlng
C%'x‘lzol'ldsted Car Heating Co.
Eleciric Service Sup. Co.
Nast’'l Pneumatic Co., Inc.

Slgnals, Indicatin;
Nichols-Lintern Co.

Oskel Equipment Co.

Slgnal Systems, Block
Blectric Service Sup. Co.
Nachod Signal Co., Inc.
Union Switch & Signal Co.
U. 8. Electric Signal Co,
Waod Co., Chas. N,

Slgnal Systems, Highway

Crosslng
Nachogd Signal Co., Inc,
U. 8. Electric Signal Co,
Elack Adjusters (See Brake
Adjusters) -

g
Carnegie Steel Co.

Sleet Wheels and Cutters
Anderson M, Ca., A, & J.
Columbia M. W, & M. T
Electric Ry. Equip. Co.
Electric Service Sup. Co.
Nuttall Co., R. D,

Smokestacks, Car
Nichols-Lintern Co.

Snow-Plows, Sweepers and

Branms
Brill Co., Ths J. Q.
Columbia M. W. & M. 1. Co.
Consolidated Car Fender Co.

Snow Sweeper, Rattan
Heywood-Wakefield Co.

Soidering and Brazing (See

Welding Processes and Ap-
paratas)

Splkes
Amer. Steel & Wire Co.

Special Adheslve Papers
Irvington Varnish & Ins. Co.

Speclal Trackwork
Lorain Steel Co., Tha

Splicing Compounds
Westinghouse Elec, & M. Co.

Splicing Sleeves (See Clamps

and Connectors)

Springs, Car and Truck

mis Car Truck Co.
Brill Co., The J. Q.
St. Louis Car Ca.
Taylor Electric Truck Co.

Sprinklers, Track and Road
Brill Co., The J. G.

Steel and Steel Products
Morton Mfg. Co.

Steps, Car
Morton Mig. Co.

Sitokers, Mechanieal
Babcack & Wilcox Co.
Weatinghouse Elec. & M, Co.

Stop, Signals
Oskel Equipment Co.

Storage Batterles (See Bat-

terles, Storage)

Straln Insulators
Ohio Brass Co.

Strand
Roebling’s Sons Co., J. A.

Superheaters
Babcock & Wilcax Co.

Sweepers, Snaw (See Snow

Plaws, Sweepers snd
Brooms)

Switch Stands

Ixédianapolis Switch & Frog
0

M,
0,

Ramapo Ajax Corp.
Swliches and Switchboards
Allis-Cbhalmers Mfg. Co.
Andersan M. Co., A, & J. M.
Electric Service Sup. Co.

General Electric Co.
Westinghouse Elec. & M. Co.
Switches, Selector

Nichols-Lintern Ca.
Switches, Tee Rall

Ramspo Ajsx Corp.
Switches, Track (See Track,

Speclal Work)
Tampers, Tia

Ingersoll-Rand Co,

Rallway Track-work Co.
Tapes and Cloths (See In-

;ylntlng Cloth, Paper snd

apa
Tee Rall, Speclal Track
Wark

Rampo Ajax Corp.
Telephaones and Paris
Electric Service Sup. Co.
Termlnals, Cable
Stanadrd Underground
Cable Co.
Testing Instruments (See In-
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Tools, Track and Milsc.
Amer. dteel & Wire Co.
Columbia M. W. & M, I. Co.
anceiric 8ervice sSup, Co.
Hubbard & Co.

Rullway Track-work Co.

Towers and Transmisslon

Structures -
Amsrican Bridge Co.

Archbold-Brady Co.
Wesiinghouse Elec, & M. Co

Track Grinders
Railway Track-Work Co.

Trackless Tralllcars
st. Louig Car Co.

Track, Speclal Work
Barbour-Stockwell Co.
Columbia M. W. & M. I. Co.
Ixédianspohn Switch & Frog

0.,
New York Switch & Croes-
ing Co,

g Co,
Ramapo Ajax Corp.
W‘léanon, Jr.,, & Co,, Inc.,
m,

Transfer Yesulng Machines
Ohmer Fare Register Co.
Transfer Tablea

American Bridgs Co.
Transformera
Allis-Chalmers Mtfg. Co.
General Electric Co.
Westinghouse Elec. & M. Co.
Transmission Towoers &

Structures

Amer, Bridge Co.
Trgads, Safety, Stair, Car

tep
Morton Mig. Co.

Trollsy Bases
Anderson M. Co., A. & J. M.
Electric Servics Sup. Co.
Qeneral Electric Co.

Nat’l Ry. Appliance Co.
Nuttall Co., R. D.
Ohio Brass Co.

Troliey Basea, Retrieving
Andergon M. Co,, A, & J. M.
Electric Service Sup. Co.
Generzl Electric Co.

Nat’l Ry. Appliance Co.
Nuttall Co., R. D.
Ohio Brass Co.

Tralley Buses
Brill Co., The J. G.

General Electric Co.

Westinghouse Elec. & M. Co.

Trolley Materials
Electric Service Sup. Co.
Ohio Brsss Co.

Trolley Shoes
Economy Elec. Devices Co.

Trolleys and Trolley Systems
Ford Chain-Block Co.

Trolley Wheels (See Wheels,

Trolley)

Trolley Wheels & Harps
Thornton Trolley Whesl Co.

Trolley Wire
American Elec’l! Worke
Amer. Steel & Wire Co.
Anzconda Copper Mining Co
Raeblings Sons Co., J. A.
Rome Wire Co.

Trucks, Car
Baldwin Locomotive Wka.
Brill Co., The J.

Bemis Car
St. Louis Car Ca.
Taylor Electric Truck Co.

Westinghouse Elec. & M. Co.
Tubing, Steel
National Tnbe Ca.

Tubing. Yellow & Black

Flexible Varnlshes
Irvington Varnish & Ins. Co.

Turblnes, Steam
Allis-Chalmers Mig. Co.
General Electrie Co.
Westinghouss Elec. & M. Co.
Turblner Water
Allis-Chalmers Mtg. Co.

Turnstiles
Electric Service Supplies Co.
Perey Mig. Co., Inc.

g e

mer. ge Co.
Indianapolis Switch & Frog
Co

Vacnum Impregnation
Allis-Chalmers Mfg. Co.

sirnments, Electrleal Meas- | Val

uring, Testing, etc.)
Thrrmastais
Consolidated Car Heating Co.
Gold g;;r Heating & Light-

ng .
Railway Utility Co.
Smith Heater Co., Peter
Ticket Choppers and De-
stroyers
Electric Service Sup. Co.
Tles, All Metsl
Metal Szfety R'way Tie Co.
Ties and Tir Rods, Steel
American Bridge Co.
Barbour-Stockwell Co.
Carnegie Steel Ca.
International Steel Tie Co.
Ties. Wond Crass (Sece Poles,
Ties, Posis, etc.)
Tangue Switehes
Wharton, Jr., & Co., Inc.,
Wm.
Tool Steel
Carnegie Steel Co.

ves
Ohio Brass Co.
vWesltll;aéh%use Tr. Br. Co.
arnls RPErs

Irvington Varnish & Ins. Co.
Varnlsh Silks

Irvington Varnish & Ins. Cd.
VYarnishes (See Prints, etc.)
Ventilators, Car

Brill Co., The J. @,
National Ry. Appliance Co.
Nichols-Lintern Co.
Rallway Utllity Co.

St. Louis Csar Co.

Wrided Rall Jolnts
Indianapolis Switch & Frog

Co.
Ohig Brass Co.
Railway Track-work Co.
Welders, Portable Elacirle
Electric Ry. Imp. Co.
Indlanapolis Switch & Frog

Co.
Ohio Brass Ca,
Rallway Track-work Co.

Welding & Cutting Tools
International Oxygen Co.
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Get better service from armatures with

# IRVINGTON

Black Varnished Cambric

30% Higher Dielectric Strength

100% Better Heat Resistance

1009% More Alkali and Acid Resistance
2009 Better Aging Qualities

200% More Resistance to Oil
Than Yellow Varnished Cambric

Send for samples
Irvington Varnish & Insulator Co., Irvington, N. J.

ESTABLISHED 1905

Sales Representatives:

Mitchell-Rand Mfg. Co. Consumers Rubber Co. i L. L. Fleig & Co.
New York Cleveland, O. Cbicaga, 111,
Clapp & La Moree E. M. Wolcott F. C. Scofield
Los Ang. & San Francisco, Cal. Rochester, N. Y. Toronto, Ont., Canada

T. C. White Elec. Supply Co., St. Louis

v The Engineer Speaks:
When you want

Men

Put your advertising
for them on the 'same

TR

basis as other pUth]ty' Nachod Headway Recorders are certainly a big

step towards higher efficiency in the operation of

If you want competent and Electric Railways. Against the competition of
efficient assistants, experienced both jitney and private automobiles, the real de- E

in the field served by this terrent is fast service with cars the railway com-

journal, you will naturally find
such men among our readers—
which include the keenest and

pany can afford to run on short headway.

P, en n the Exact Operation to Time Points
tGh::ei“';::"l;n";ms‘e‘acc':“'t'}‘:"ogi will help greatly—a feature that can be made
that is best suited for your effective automatically by the use of Nachod
needs. . Headway Recorders. Write for Recorder

Manual. Nachod Signal Co., Inc., Louisville,
Ky., Manufacturers of Block Signals and High-

SEARCHLIGHT SECTION e (A
! Only $2.00 for 25 words Nachod Headway Recorders
' 401 4 %
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Weldlng Processes and
Apparatus
Eice, Ry. Improvement Co.
General Electric Co.
Irédla.nspoun Switch & Frog

Natlonal Ry. Appliance Co.
Ohio Brass Co.
Railway 'rrack-work Co.

Weatinghouse Elec. & M. Co.

Walding Steel
Indianapolia Switch & Frog

Raifwsy Track-work Co.

ELECTRIC RAILWAY JOURNAL

'

Wheel Guarde (See Fenders
and Wheel Guards)

Wheel Grinders
Wheel Truing Braks Shoe

Wheel Presses (8ee Machine
Toole)

Wheels, Car, Cast Iron
Assn, of Mfra. of Chilled

Car Whee!
Griffin Wheel Co.

Wheels, Car, Steel & Steel
re
Carnegis Steel Co.

Wheels, Trolley
Anderson M!z. Co., A. &

J.
Columbis M. W. & M. I. Co.

bert & Sons, B. F.
Nuttall Co., R. D. .

Star Brass Works

Whistles, Alr
General Electric Co.
Ohio Brass Co.
Westinghouse Tr. Br. Co.

Wire Boge
Amer. Steel & Wire Co.
Roeblings Sons Co., J. A

Wires and Cables
Amer. Elsctrical Worka
Amer. Steel & Wire Co.

Anaconda Copper Min. Co.

Bridgeport Brasa Co.

. General Electric Co.
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Okonite Co.
Ré):bling‘ Sone Ca.. J, A.

Rome Wire Co.
Standard Underground

Cable Co
Westinghouse Elec. & M. Co.

Wood Preservatives
Baker Wood Preserving Co.

Woodworking Machinery
Allis-Chalmers Mfg. Co.

ALPHABETICAL INDEX TO ADVERTISEMENTS

Page
Allla-Chalmera Mfg. Co..

Allison Co.,, J. B....... coenee 22
Amer, Brake Shoe & Fdy. Co... 42
American Bridge Co........... 23
American Car Co..covvvnves. 49
American Electrical Works.... 37
American Insulating Machinery
(608 e G T T . 36
American Steel & Wire Co..... 36
Anaconda Copper Mining Co... 37
Anchor Webbing Co..... vaveo 39
Anderson Mfg. Co., A. & J. M.. 32

Archbold-Brady €0............ 23
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Bibbing, J. Rowland ......... . 23
Bemia Car Truck Co.......... 40
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Buchanan & Laying Corp...... 23
Buckeye Jack Mfg. Co........ 38
Byllesby & Co.,, H. M......... 23

Cameron Electric Mfg. Co. ...
Carnegie Steel Co.....
Chillingworth Mfg. Co
Cleveland Fare Box Co.

Colller, Inc., Barron G........ 28
Columbia M. W. & M. I. Co.... 29
Conaclidated Car Fender Co.... 40
Conaolidated Car Hesting Co... 40
Day & Zimmermann, Inc...... 23
Differential Steel Car Co., The.. 38
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Electric Equipment Co........, 43
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“Help Wanted” Ad
Hemphill & Wells. .
Heywood-Wakefield C
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Hope Webbing Co
Hubbard & Co. .

_Hyman-Michaels Co....co00eu.

Indianapolis Switch & Frog Co. 24
Ingersoll-Rand Co. 5
International Creosating & Con-

atruction €O, ... -see s aaelald0
International OXygen.......... 39
International Register Co., The. 39

International Steel Tie Co., The. 9
Irvington Varnish & Insulator Co, 47
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Lapp Inaulatar Co., Inc..... 55 i
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National Brake Co......cc00.. 21
National Pneumatic Co., Inc.... I3
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Nichola-Lintern Co............ 48
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Oskel Equipment Co oD i o0 Fak
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Pittsburgh Elect. Furnace Corp. 39
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Ramapo Ajax COrp........... 38
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Page

Roebling'a Sons Co., John A.... 38
Rome Wire Co....o0veven 0
Rooke Automatic Register Co... 40

St. Louis Car CO0....ecev0es.. 35
Samson Cordage Worka. . 48
Sanderson & Porter ... . 22
Searchlight Section . 43
Shaw, Henry M.... 37
Smith Heater Co., Peter. 40
Snyder Corp., The S.......... 43
Standard Underground Cable Co. 37
Star Brass Worka ..... 41

Stevens & Wood, Inc.
Stone & Webster .
Stuck] €Co., A.ccrevvsrocerecss 48

aylor Electric Truck Co....... 36
Texas Co. .... ...........26
Thornton Trouey “Wheel Co.... 45
Timken-Detroit Axle Co........ B7
Tool Steel Gear & Pinlon Co.... 42

Tranalt Equip. Co...... 43
Travelers Insursnce Co., The... 16

Union Swlich & Signal Co...... 8

U. S. Eleetric Signal Co....... 38
Unlversal Lubricating Co...... 45
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Wason Mfg. Co..cvvvvvvne... 49
Westinghousa Elec. & Mfg. Cg..

West'gh’se Traction Brake Co. ' 12
Wharton, Jr., & Co.,, Wm..... 38

Wheel Truing Brake Shoe Co... 41

White Eng. Carp., The J. G.... 22
Wish Service, The P. Edw..... 23
Woond Co.,, Chaa. N....vvvsess 37
Wortham, Edwin ........... . 22

Zelnicker Supply Co., Walter A. 43

4

anmnainnnnm

VENTILATORS

for Electric Rallways and Motor Buses.
Unexcelled for ventilation and appearance.

Write for new catalogue

* THE NICHOLS-LINTERN COMPANY

7960 Lorain Ave., Cleveland, Ohlo

N-L Products mamufactured ond sold i Cenods
Railway and Power Engin
133 Eastern Avenue, Toronto, Ontarlo

Corporation, ‘f.ul.

L TEETR T TSRS TR DA TOOTTRA OO,

ATT IR TN e

STUCKI
SIDE
BEARINGS

Northern

CEDAR POLES Western

We guarantee
all grades of poles; also any butt-treating specifications

BELL LUMBER COMPANY

Minneapolis, Minn.

TG

or P

Gets Every Fare
PEREY TURNSTILES
Use them in yogr"e:‘m&ﬁmmt Arcas and

Perey Manufacturing Co., Inc.
30 Church Street, New York City

ASSIMETERS

LITBTHE TR AT TR S

W

HEH T

SAMSON SPOT WATERPROOFED TROLLEY CORD

Trldo Mark Reg. U. S. Pat. Of1.

Made of extra q\mhty stock firmly bralded and smoothly finished,
Careful y inapected and guaranteed free from flaws.
plea and infarmation gladly sent.

SAMSON CORDAGE WORKS, BOSTON, MASS.

Sole Manu

I41-I51 West 224 8t.
Chieago, Il
Anmmmmmm

Wi

“HONEYCOMB™ AND “ROUND JET” VENTI
for Monitor and Arch Roof Cars, and all clasases of
slso ELECTRIC THERMOMETER CONTROL
of Car Yemperatures.

Catalogue

U TTH T T T

RAll-WAS U‘l'.lbl‘l' B COMPA

facturere
TORS
ldings;

1328 Broadway
New York, N, Y.

te for




December 1, 1923

ELECTRIC RAILWAY JOURNAL

Stone and Webster Light-Weight Cars

for Texas Properties

——

American Car Company furnishes Double-end Double-
Truck Safety Cars for Beaumont, Fort Worth
and Houston Lines

Twenty-seven cars of this type
with separate entrance and exit

While of larger proportions and
arranged to handle larger pas-

e

doors to the operator’s right on
each platform at diagonally
opposite corners and having an
aisle width of 28 inches, were
built recently by the American
Car Company for the Stone &
Webster Properties in Texas.

senger loads, these cars are con-
structed in accordance with
general safety-car practice, in-
suring light weight and operat-
ing economies as well as being
of sufficient strength to meet the
transportation requirements.

They are mounted on Brill 77-E-1 Low-Level Trucks.

THE J. G. BRILL COMPANY

PHILADELPHIA, PA.

AMERICAN CAr Co — G.C.KUHLMAN Car Co. — WAsoN MANFG Co.
= CLEVELAND.OHIO.

T LOUIS MO.

EPRINOFIELD. MASS.




North Toronto
Station

l

Another 2000-kw. Automatic

This G-E Automatic Railway Substation with two 1000-kw.
converters and high-speed circuit breakers supplies the Metro-
politan district served by the Toronto Transportation Com-
mission. The Sunnyside station of this commission has one
1000-kw. unit and G-E. Automatic Control.

These installations by Canadian General Electric
Company, Ltd., Toronto

Jo1 -
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