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HE fifty new cars, now being placed in

service by the Pacific Electric Railway,
Los Angeles, are similar to the one hundred
cars of this type which have been so success-
fully meeting the requirements of Los Angeles
suburban routes.

These cars are of the light-weight, low-floor

Westinghouse Electric & Manufacturing Company

East Pittsburgh

Sales Offices in All Principal Cities of
the United States and Foreign Countries

Westingh

type, arranged for train operation, designed
to give a fast and attractive service with the
minimum cost of operation. They are all
equipped with Westinghouse quadruple 50 hp.
motors and low-floor "HL"™ control which are
giving the remarkable operation inherent to
this type of equipment.

Pennsylvania

house



New York, February 28, 1925

Pages 323-360

NAL

Morris Buck, Managin

RENAY W, BLAEKR
Senler Edilae

CHARLES GORDON
Western Ediler
0l4 Csleny Bidg., Chicage

CARL W. STOCKS
Assssiate Editer

g Editor

CONTENTS

FEBRUARY 28, 19253
L s e S = . 323

tning Car Springs in Twin Cities. .............. 325

r malntenance of springs Is considered to be an important
lm‘rros'lng the riding :rmllly of cars, keeping down slep
and reducing nolse and general wear and tear on equlp-

!aintenance Practice in Denver.......... o 327
ized Inspection Reduces I’ull-Ins on Kansas City
B R els = e o= ¢ o s aes A i PR - 329

on of certaln tralned men to do Inspection work ex-
has resuited In eliminating many strcet faliures, Cars
led both before and after the work Is done and each
d responsible for the group of cars assigned to him.

Used for Ties in Bangor.................... 333
W JENNISON.
e concrete track and paving construetlon is em-
ties are aiternated with steel tles, which are
e base of the running rall. Joints are thermit welded.

pedite Multiple Drilling ...................... 335
ylene Torch Used to Good Advantage in.Omaha.336
Cyanide Hardening Process in Chicago Shops......337

quipment Causes Big Saving.............. 338
data from the Chieago, Miiwaukee & St. Paul Rali-
definite ecconomy from electrical operatlon on both
divisions, though traffie conditlons differ greatly.

Comment on Foreign Practice Report......... 341

ent Maintenance Notes .........ccoveneernnn.. 342

'rn Equipment Men Meet in Dallas..... o > onO0eok 347

¢ to reduce the number of pull-ins, car palnting, eduecation
n‘lcal em;loyees. and motor malntenance were among the
scussed.

ican Association News ................ o oan 348
of the Industry ......... ... ... cciiviuinnnnn. 349
paland Cetparate ... ... ... ... innnnn. 354
TR 357
tures and the Markets ..... Rlet e ae 51 oI T - 359

McGRAW-HILL COMPANY, INC.
Tenth Avenue at 36th Street, New York
cGeaw, I'resldent " Cable Address: “Machinlal, N. Y."

URsLo X '_‘.,',:l";::'d'"‘ Publtahers of
Engineering News-Record
dent Americon Machinmist

W, Ju., Vice-Pres. and Treas. T
Chemical end Metallurgical Engineering

val Age
Knagincering and Mining Jowrnal-Presa
Ingenierie Intevnactonal
8us Tronsgariation
Eleclrie Rodway Jowrnal
Electrical Warld
Elertrical Merehandiaing
< Radie Retoiling
1935 Journal of Electricity

(Published in Bem Francises)
: p P’::l.“h'cm Engincer
London, . <. 4 Hahed dn Chicapo)
nets Papers, Ine, Amevican Jlaedinist—Eurapeon Editia
Clrcutstions (Published tn London) x
ubseription rate 1 Unlted States, Cansda, Mexleo, Alaska,

%1 In

Forto Rico, Canal , llonduras, Cubs, Nicarsgus, 1%ru,
l.%rlnlnn Republfe, Panama, K1 Halvador,  Argentina, ' Rrazii,
: a Wica, Feuador, Quatemsala and Paragusy. Extrs forelgn
rles §3 (total J7 or 39 shillings). Hubseriptiona may be sent
or tq the london office. RAingle coples, postasa prapaid so aoy
cen

Wien changn of addrrst fn ordered the new and the ‘011 addresa
reeelved al least ten days befors the changs {akes place.
MeGraw-11ill Company, Ine.
as pecond-clacs matter, June 23, 1999, at the 1'gst Offce
he Act of March 3, 1819, F'rinted In U.N.A.

Your Language

LAWYER who becomes attor-

ney for a railway remains pri-
marily a lawyer. So also a doctor
who does medical work for a rail-
way is nevertheless a doctor still.
But an engineer engaged in the
publication of a railway magazine
should be first of all a railway man.
Every one of the technical editors of
the ELECTRIC RAILWAY JOURNAL
is an engincer. Yet it is not primarily
as engincering that they consider
their job-—nor is it editorial work
either. Theirs is railway work and
they are railway men.

Every question requiring editorial
consideration is viewed from the
standpoint of the railway man. In
this way the practices and ideas of
the industry as described in the pages
of the JOURNAL reflect the views of
men thoroughly familiar and in sym-
pathy with it.

Apparently the men of the indus-
try understand this, for the average
railway man in talking with an editor
of this paper plunges right to the
heart of his subject without prelimi-
nary explanations. Of course no one
can know everything about every
phase of the industry, but the editors
of the JOURNAL have had first-hand
experience in the railway game and
they talk and understand the railway
language. '

r of Copies Printed, 7,350

Advertising Index—Alphabetical, 56; Classified, 52, 54; Searchlight Section, 51
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High Speed with Safety

The bus that can “get there” quickly with an
assurance of safety, wins the patronage of the
riding public, and operates at the greatest profit.

The ordinary foot-pressure brake uses up the
physical energy of the driver and consumes
valuable time in making stops.

Westinghouse Automotive Air Brakes save time
in bringing a car to a stop or slowing it down. e
They permit short stops to be made smoothly The benefits of buses
without discomfort to passengers or danger of squipped with Wieell

s 5 [ b s inghouse Air Brakes
skidding. This means better running time. sk miw heiig hiaals

. . . ized by eighteen
To provide quicker and safer bus transportation prominent StrectRAHE

for your patrons, use Westinghouse Automotive ways.
Air Brakes.

WESTINGHOUSE TRACTION BRAKE CO.

Automotive Division, Wilmerding, Pa.

| VESTINGHOUSE g
utomotive AIR BRAKES ¢
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For City
and Suburban Cars

These two Imperial Headlights are representative
of listings for two classes of city service.

The ZP is a neat, flush type design with metal re-
flector for a marker for city cars where extensive
track illumination is not necessary or desired.

The WDS has a metal reflector and is arranged
for good illumination in the outlying districts yet
can be dimmed for use in the city.

Complete details as to reflectors, standard and
special lenses, door locks and lamp bulbs will be
found in Imperial Catalog No. 210.

The Ohio Brass Co.
Mansfield, Ohio

ODRUCS
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ABOVE ALL ELSE

THE term International Quality has a .particular s'g-
nificance in the tie field. It represents that absolute
dependability which eliminates chance from tie buying.

International Tie Quality stands for sound timber, quick
removal of the ties from woods, accurate grading, thorough
seasoning, and effective treatment with high grade pre-
servatives.

Every International Tie is trademarked permanently
with an International dating nail. This nail is a practical
guarantee, assuring the tie buyer that every phase in the
production, seasoning and treatment has been carefully
carried out. The International purpose is not simply
to sell ties, but to excel in every way possible.

International Creosoting & Construction Co.
General Offices—Galveston, Texas

Plants: Texarkana, Texas Beaumont, Texas Galveston, Texas

February 28, 1925
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" ™~ COMPENSATING FIXTURES

On the East Boston Tunnel Cars
operated by the Boston Elevated Railway Co.

Only one lighting circuit, down the center of the aisle, is needed.
Only five powerful lamps are required. Only an occasional lamp
replacement becomes necessary.  Yet there is ample illumination, less
current is consumed, and the appearance is most attractive.

Keystone Compensating Fixtures constitute the modern idea in car

e e e illumination. The patented “compensating” principle automatically
5 \/ cuts out any burnt-out-lamp, and the remaining four continue to

2\ burn on the series circuit.
Write for complete data.

/ITRIC SERVICE SUPPLIES Co.

PHILADELPHIA NEW YORK
17th aod Cambria Sls. 80 Church St. llaaadnock mk.
PITTSBURG) SCRANTON BOSTON

620 Ollver Bullding 316 N. Washingion Ave, 88 Broad 8¢,
Lyman Tube & Sapply Co.. Lld.,, Mortreal, Taronlo, Vancouver
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In Further Reference to Our
Message of January 31 |

in which we announced our newly established
Chicago office in Suite 1736, 310 South Michigan
Boulevard, corner Jackson Boulevard, we now
carry in stock exceptionally large quantities of all

OKONITE PRODUCTS |
in Our Chicago Warehouse 1

We also have adequate facilities for taking care
of immediate stock shipments from that point.

In view of the demand for prompt shipping service on

WIRES AND CABLES
of Special Construction

we shall be glad to carry these in stock to meet .
emergency requirements,.if you will
indicate your especial needs.

Save time by phoning Harrison 8660

THE OKONITE COMPANY

INCORPORATED 1884

THE OKONITE-CALLENDER CABLE COMPANY, Inc.
PASSAIC, NEW JERSEY '

Sales Offices { New York - Chicago - Pittsburgh - St. Louis
Atlanta . Birmingham . San Francisco

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

Canadian Representatives: Engineering Materials Limited, Montreal
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Turret lathes in operation at the National Pneumatic
Works in Rahway. In few other plants has so much care
been taken to provide ideal working conditions while no
other plant is exclusively devoted to production of pneu-
il . - * matic engines—the ideal tool for the operation of car

doors and step—the device affording 2 mechanical solu-

tion to all trafhic-handling problems.

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

General Works, Rahway, New Jersey

CIIICAGO MANUFACTURER 1IN PHILADELPIIA
McCormick Building TORONTO, CANADA Colonial Trust Building

Dominion Wheel & Foundries, Ltd.
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T SEEMS scarcely credible, yet actual photographs show
these huge skeleton towers 125 feet high in the Crescent
City’s streets in the early nineties. While horses still pulled

the street cars, these towers were designed and built for carry-
ing the earliest electric wires. The refusal of electric companies tc
replace their wires on these towers, caused the project to be abandoned.

In spite of early difficulties, New Orleans has become a banner city in O
many ways denoting the adoption of modern ideas and modern

methods. O
The street railway trolley wire system in New Orleans today, with

the exception of one single mile out of over two hundred is modernized
with Phono-Electric from end to end.

of New Orleans is

One typical instance reported shows the extraordinary wearing service
of Phono-Electric. Whereas hard-drawn copper trolley, formerly used
on Canal Street gave a life of about 8 months, Phono-Electric lasts
three years under the same or heavier traffic.

é’lr g@f@ ot the record installation

of Phono-Electric
CASS m’@&my on a large American
BRIDGEPORT - CONNECTICUT . 2 . "
city electric railway

NEW YORK PHILADELPHIA CHICAGO DETROIT
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Standardization—accomplished!

N AN era of experimentation, changing models
I and new equipment, one fact stands unchal-

lenged—the established success of the standard-
ized Type L, double-deck Fifth Avenue Bus.

Improved, yes! Strengthened—yes! But in its essen-
tial characteristics of design and construction, style and
assembly the newest 55-passenger Fifth Avenue Double
Deck Bus is not radically different from the first L Type
buses built by us.

Users, in 10 different cities, do not have to keep exten-
sive stocks of parts for different models. They do not
have to contend with new maintenance problems. For
them, standardization has resulted in an economy and
reliability unequalled in motor-bus practice.

When planning on motor-bus operation, weigh well
the operating and financial advantages of standardized,
time-tried, proved equipment.

4| NEWYORKTRANSPORTATION CO. [

FIFTH AVENUE BUSES
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Going down town !

It isn’t always a pleasant trip for Mrs. Citizen,
what with changing cars, and jostling crowds,
and waits at street corners.

How well appreciated by every man and
woman in the community would be a special
“shopping service” of luxurious Mack Buses
operated during non-rush hours at a slightly
higher fare rate?

And while building up invaluable goodwill,
such a service at the same time provides a
profitable means of keeping buses earning at
full capacity when schedule traffic is at low
ebb.

Leading electric railway men throughout the
country are using proper coordination of bus
and street car service as an aid to building
revenue and increasing public goodwill.

In many cases of large installations, Mack

ELECTRIC RAILWAY

JOURNAL 13

m(g lotrrs—

has been the choice of equipment. For the
Mack Bus embodies all those features of
design and construction so essential to econ-
omy in service of this kind;—a body built to
permit rapid loading and unloading of pas-
sengers; an improved, powerful engine with
quick ‘“pick up”; easy gear-shift; adequate
smooth-operating brakes.

There are other important Mack features too
that every prospective bus operator should
study carefully,—notably the Mack Shock
Insulator Suspension by which bus chassis
and body float on eight cushions of live rubber.

Let Mack engineers tell you the whole story

MACK TRUCKS, INC,
INTERNATIONAL MoTorR COMPANY
25 BROADWAY NEW YORK CITY

Eighty-five direct MACK faclory hranches
operale under fhe titles of “MACK MOTOR
TRUCK COMPANY” and “MACK-INTER-
NATIONAL MOTOR TRUCK CORIPPORATION"
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the construction of electrical apparatus may be. No matter
how perfect the design and expert the workmanship, efh-
ciency depends first and last on the insulation.

Irvington Varnished Cambrics were introduced on a basis
of greater insulating efficiency in 1905. They have con-
sistently held this lead. The base cotton cloths entering
into their manufacture are purchased on strict specification.
All bleaching and finishing is done in our own plant, and
splices are properly pasted—not sewed—before varnishing,
thereby assuring practically continuous lengths. Constant
and rigid electncal tests guarantee untformity of electrical
characteristics.

Wherever possible we recommended tbe use of
Irvington Black Varnished Cambric as havugg
greater heat resistance, dielectric strength, ggld
and alkali resistance, and better ageing qualities

Insulation than the Yellow matenal.

Either Black or Yellow Varnished Cambric can

’ be supplied with slightly greasy. ""tacky’ or dry
Qua]lt y finish as required.

Today th.e Irvington Varnish and Insulator
Company is the largest producer in the World of
flexible varnished insulations. The quality and
performance of Irvington Products no longer
rests on claims or theoretical tests but on the
long practical experience of leaders in eclectrical
industry who have specified “Irvington' con-
sistently during the past twenty years.

Such established standards of quality constitute
a real safeguard.

IrvineToN VARNISH & Insuraror @

Irvinédton, New |ersey.
—)

Established 1905

Soles Representatives:
Mitchetl-Rand Mfg. Co., New York Prehler Bros., Chicago
T. C. White Electrical Supply Co., St. Louls Consumers Rubher Co., Cleveland
E. M. Wolcott, Rochester Clapp & Lamoree, Los Angeles

F. G. Scofield, Toronto
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They Returned to Galena

HE high cost of low-priced oils
is illustrated by the experience
of an old-time Galena road.

Because of lower prices they
switched to other oils. Oils that were
conscientiously made but oils that
lacked the life time of Galena ex-
perience in building lubricants for
specific services.

As a result oil consumption rose until
ncarly double that with Galena
lubricants.

- S s B e S P> O

L R T 1) st

Despite this flood of oil, maintenance
costs increased more than the total
oil bill.

The experiment ceased. The road
recturned to Galena lubricants and
started off by re-packing their entire
equipment with Galena Oils and
Greases. Within a short time the
road was back to normal.

These facts arec a matter of record.
The name of the road will be fur-
nished in confidence to interested
executives.

——

-  Franklin Pa.

il Galena-Signal Oil (bmpan

Chicago

nd offices in principal cities
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Your Text
Book
on

Equipment
Standards

General Electric Company
Schenectady, N. Y.

Sales Offices in all Large Cities

February 28, 1925

Several pages of this date in your G-E
Catolog are provided to help you select
the proper brush for your motors

“and nothing but the
best would do”

G-E Brushes are founded upon the
experience gained in observing the
operation of millions of G-E Motors,
thousands built for railway service
every year.

The success of G-E Railway Motors
themselves is evidence of the high
standard reached and maintained in
G-E Brushes. In fact, the Brushes
were developed for the Motors, for
nothing but the best would do.

By calling upon G-E Brush Special-
ists you can be sure of properbrush
application. And by keeping your
G-E Railway Motors equipped with
G-E Brushes your “ Original Equip-
ment Quality” is maintained.

GENERAL ELECTRIC
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‘Accurate Maintenance Cosis
Are Worth While

" ROM a study of maintenance methods and prac-
tices in various shops, one is impressed by the lack
of adequate cost figures. Questions regarding most of
the technical phases of the work are readily answered,
sut accurate cost records are seldom available. This con-
dition seems fo be quite common except in some few
ahops where the master mechanic, apparently in sheer
desperation, has set up a rough cost system of his own
which enables him to judge to some extent in what
direction he is headed.
Maintenance costs are collected in one form or an-
ther to compile the various accounts of the standard
assification. The manner and degrec to which they
¢ utilized for the preparation of statements for the
nformation of the maintenance departments deter-
nlnes whether or not this information becomes simply
d records or active guides and signals to direct the
vork of the maintenance forces.
The need for more detailed maintenance figures has
been generally recognized. Last year a joint commit-
of the Engineering and Accountants’ Associations
pared a tentative subdivision of the standard classifi-
ion for the way and structures department. At the
onvention, however, this classification was questioned
ecause it contained certain subdivisions to which it
vould be very difficult to make accurate charges. It
'as pointed out during the discussion of the report that
L is difficult to get maintenance men to differentiate
accurately between a large number of accounting sub-
livisions. This defeats the very purpose of the
ubdivision. It requires constant vigilance and super-
ion even to get charges made properly to the various
ounts of the standard classification. An interesting
dictorial guide made up by the Department of Street
ailways of Detroit and described in the Aug. 16, 1924,
of this paper, was devised to guide foremen and
kmen in making such charges correctly.
There must be a definite purpose for an account sub-
ision to justify its use. Both in the shop and field
important to avoid burdening maintenance forces
a top-heavy system of red tape. Mechanics
ld spend their time in productive work and not in
ng books or making out endless time tickets.
e need for detailed maintenance cost figures led
a decision to continue the work of the joint com-
ttee on engineering accounting, which is preparing a
ivision of the equipment group of accounts. This
might be carried still further to include a study
eport forms designed to give the maintenance de-
nts necessary cost information for their guidance
most eoncise and intelligible form.
e extent to which subdivision is carried, and the

form in which reports are prepared, should be deter-
mined by the concrete purpose for which the informa-
tion is compiled. In the shop, for instance, the cost
statements, to be of maximum value, would show on
the one hand the relative maintenance cost for the
various types of each major part of the car equipment.
Thus if this cost for any particular class of equipment
or important part becomes excessive due to obsolescence
or imperfect design, the fact will at once be apparent.
In the same way, the master mechanic who is manu-
facturing replacement parts in the shop should know
from time to time the cost of the parts so manufactured
in eomparison with their market price. With changing
conditions, such statements will show whether it is
cheaper to manufacture the parts or buy them outside.

When new equipment is to be purchased, accurate
records of past performances are invaluable as a guide
in the selection of the equipment best suited to the
needs of a particular property and a particular service.
The cost of a few additional clerks is small compared
with the savings that ean be made.

All of this requires the supervision of men versed
in the principles of cost accounting, and who at the
same time are in touch with the malntenance forces
and are familiar with their needs and their problems.
In practically every railway organization of consider-
able size there seems to be a place for the engineer-
accountant. He becomes the connecting link between
the accountant and the maintenance forces so that their
work may be co-ordinated to the end that the necessary
cost information will be available in a form best adapted
to guide the administration of malntenance work.

Modernizing the Shopman’s
Point of View

NE subject that always arouses interest when
equipment men get together is the improvement in
machines and processes for lowering maintenance cost
and making equipment more reliable. The men who
make these economies possible have not received
much attention. But the efficiency of a machine is
no greater than that of the man who operates it, as
was pointed out at the recent Dallas meeting of the
Electric Railway Association of Equipment Men, South-
ern Properties. This was the keynote of a commendable
discussion on the question: How can the shopmen best
be educated so as to increase the efficiency of their
work? Vocational training courses, the reading of tech-
nical books and publications, conferences and discus-
sions on timely topics were suggested as some of the
means to this end.
It is of little avail to re-equip a rallway shop with
modern labor-saving machinery if the point of view
of the shop employees remains the same as it was

Thls is the issne in February that is devoted essentially to maintenance subjeets
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20 or 30 years ago. Their thinking must be made as
up to date as the tools they are using. There has been
in the past too much of the “We've always done it this
way” attitude. In most cases methods that were
adopted in 1895 are as out of date in 1925 as a car
built at that time would be today.

This need of modernizing the point of view of the
men in the shops is now receiving considerable attention
from railway managements. Opinions differ somewhat
as to how it may best be accomplished. To a certain
extent the method must depend upon the conditions in
the particular shop where it is to be applied.

It is of primary importance, however, that the edu-
cational idea be properly “sold” to the shopman. A
definite relation between the teaching and its results
must be demonstrated. These men are not likely to
be interested in ways to improve their minds simply
for the sake of mental improvement. But they are
intelligent men, and if they can be convinced that the
educational program will make their work easier and
better they will grasp the opportunity eagerly. The
increasing attention being paid to this subject indicates
that the electric railway industry will soon see a de-
velopment in modernizing the shopmen’s point of view
similar to that which has already been made in modern-
izing the equipment in the shops of the more
progressive companies. _

Better Maintenance Will
Reduce Noise in Car Operation

NCREASED attention is being given by electric rail-

way officials to the problem of reducing noise in car
operation. This can be considered as one of the details
of modernization and will have a far-reaching effect
in promoting better relations with the public.

Much of the noise in car operation is caused by parts
which have been allowed to become loose or excessively
worn. Loose truck parts, brake rigging, brakeshoes,
and journal boxes, or worn motor suspensions, trolley
wheels, springs, bearings, gears and pinions are parts
that cause noise in operation. A second cause is the
noise produced by impact between the car wheels and
the rail. Such noises result from worn and corrugated
rails, loose or broken joints, grit and dirt on the rails,
flat wheels and wheels out of round. Moreover, jarring
and vibrations from impact loosen car parts and even-
tually cause creaking at the body joints. Still a third
major cause of noise is that originating in vibration
of the operating and braking equipment itself.

Other factors contribute to car noises. Although
they do not actually make the noise, they accelerate and
transmit it instead of damping it. The susceptibility of
parts to take up and transmit sound waves and vibra-
tions introduces a problem in design that hitherto has
not received great attention. Construction of track and
roadway as well as of the cars themselves should be
included. Surrounding buildings and equipment out-
side the track area sometimes add to the noise, on the
principle of a sounding board.

The best way to reduce noise in the car equipment
itself and in the track and roadway is by means of a
higher grade of maintenance. Instead of keeping gears
and pinions in service until they are worn so sharp
that there is danger of breaking before they are re-
moved, noise reduction requires that they be scrapped
as soon as they wear to a point where excessive vibra-

tion occurs. The same principle applies to all wearing
parts of car equipment. Bearings should be replace
more frequently than is the present practice. If any
considerable reduction in noise is to be accomplished
extreme wear must be prevented and definite limits of
wear for the various wearing parts of car equipment
should be established and should be enforced.

A special study of noises that come from car opera-
tion is being made by the equipment committee of the
American Electric Railway Engineering Association.
After the various causes for noises are classified and
tabulated, it will probably be found that many of them
can be relieved considerably by simple remedies. If,
in addition to this, improved types of equipment be
adopted and construction designed with the thought of
reducing noise, much improvement will be accomplished.

$12,000,000 Saving Vindicates
Milwaukee Electrification

T LAST figures are available to prove the wisdom

of the directors of the Chicago, Milwaukee &
Paul Railway in adopting electric motive power for
of the 880 track-miles between Harlowton, Mont., a
Tacoma, Wash. They have been criticised for th
judgment in this matter because traffic and other
ditions on these long-drawn out stretches of single
seemed not as favorable for large savings as those whicl
existed in other parts of the country. It is all ¢
more encouraging, therefore, to the proponents of ju
cious electrification of steam railroads that the finanei
showing is so good. This good showing results from a
number of causes, among which the following stand
out prominently: Abundant water power, as compared
with the scarcity of good coal; heavy grades, on which
the motors of the electric locomotives act as generators
and thus save energy and brakeshoes; greatly less-
ened maintenance cost of equipment and reduced yard
expenses.
All of these advantages have been reduced to a cask
basis, for which figures are presented in a statement
just made public. An abstract is published on another
page. While the figures may not prove the wisdom of
the construction of the line itself and the expansion
of the Milwaukee into a transcontinental line, they show
that in the circumstances, even on items that can be
measured in dollars and cents, the conversion of the
line to electric power was justified. In addition, of
course, electrification has made riding more enjoyable
a good merchandising point for passenger traffic, a
greatly reduced the danger that the railway might cause
forest fires, a very important argument, especially in
the State of Washington, where there is a great deal of
valuable standing timber.
These and other incidental advantages are not enu-
merated in the article already referred to, but even
without them the saving effected by electricity during
the 9 years since the first division was put in service
amounts to more than $12,000,000, after full allowan
had been made for depreciation and interest charg
on investment. As a whole, the figures are the most
nearly complete of any made public giving the resulis
from electrical operation on an electrically equipped
steam railroad. May the example of the directors of
the Chicago, Milwaukee & St. Paul Railway in giving
out these detailed data encourage those of other electr
fied steam railroads to do likewise.
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Maintaining Car Springs in Twin Cities

Proper Maintenance of Springs Is Considered to Be an Important Item in Improving the
Riding Quality of Cars, Keeping Down Step Heights and Reducing Noise
and General Wear and Tear on Equipment—Special Machine
Equipment Results in Better Springs and Lower Cost

The Spring Department In the Twin City Sheps s Arranged le Redure Hasadling

The leaves are first heated In the oll
furnace, 4, and after forming and quench- nace at C.
ing In the adjustable forming machine, B, machine at D an

they are tempered In the end of the fur-
Spring banda are made In the
are put on In the ma-

chine shown at E. 1n the background at
F Ir the rolling machine for tapering the
ends of the spring leaves.

80 much importance by the Twin City Rapid

Transit Company, Minneapolis, Minn., that special
equipment and machines have been developed in the
company’s Snelling Avenue shops for the work. In this
way the costs have been held down to a point which
makes it possible to replace springs on cars at the
first indication of weakness. This renders it unneces-
sary to keep in service springs that have sagged, as
is done sometimes by the expedient of inserting wooden
blocks to maintain clearance between the car body and
the apparatus underneath. Provision of proper facil-
ities for the economical repair of defective springs
eliminates the necessity of economizing in this partic-
ular way and thereby results in steps being maintained
“at the correct height, while the noise and general wear
‘and tear on the equipment resulting from imperfect
springs are reduced.

ONE MAN HANDLES EACcH OPERATION

Much of the machine equipment used for spring
work in the Twin City shop has been developed to
meet the specific requirements of an operating com-
pany’s maintenance shop, and the methods in use en-
able comparatively small lots of springs to be put

THE maintenance of car springs is considered of

through at reasonable cost. All of this equipment is
located in one section of the forge shop and is arrang(;d
with a view toward efficient use of a minimum number
of men. One of the features of this arrangement is
that practieally every step in the work is carried out
as a one-man operation.

Spring steel is purchased in bars of the proper
dimensions for making the leaves of elliptic springs.
Physical and chemical specifications assure a high grade
of material. The first step in the shop process is to
shear this material to the correct length. The cut
pieces are next taken to a power-driven rolling ma-
chine, shown in an accompanying illustration, where
the ends are tapered. They are then trimmed to exact
length.

After being trimmed the leaves are ready to be
formed to the proper shape for the finlshed springs.
They are heated to 1,650 deg. F. in an oil furnace,
described later, and are formed and quenched auto-
matically in a machine shown in an accompanying
illustration. This combined forming and quenching
machine, which was developed in the company’s shop,
is designed so that it can be adjusted to form any
shape of spring used on the varjous cars in service.
The die is made up of a series of slotted dogs, each of



326

ELECTRIC RAILWAY JOURNAL

Vol. 65, No. 9

which is held in place by bolts. -To form a leaf of

any given shape, it is only necessary to set the dogs .

against a standard template made for the purpose,
which is shaped for that particular leaf. Then the
various bolts are tightened and the die is ready for use.

A die of this type is mounted on each end of a
tilting table, which is supported in the oil tank shown
in the illustration. An air cylinder in the center has
a piston at each end, so that manipulation of the air
valve causes the movable part of the die to be pushed
out, first on one end of the table and then on the
other end. The whole apparatus is so balanced on a
central pivot that the change in the distribution of
weight, caused by change in the position of the piston
and dxoﬁ as one is pushed out and the other pulled
back, causes the table to tilt first to one side and then
to the ’6ther _ Tilting of the table submerges the die
with the hot sprmg leaf at one end and raises the one
at the, other end, c~

In practice, two dlﬁerent Ieaves are put through
simultaneously, one man handling the entire operation,
including the heating. The die at one end of the table
is set to form one of the leaves of a spring and that
at the other end is set to form another. The proper
material for these two leaves is prepared and a number
of each type are put in the oil furnace. The two dies
are then used alternately to run through the two lots
of spring leaves. The capacity of the machine is fixed
only by the time required for the steel to cool in the
oil. While this is taking place, after each leaf is
immersed, the single operator has time to attend to

All Springs Are Tested to Uniform Specifications In Thls Standard
Spring Testing Machloe

A Clase-Up View of the Forming and Quenching Machine

This shows the adjustable dies for forming the leaves to proper
shape. The tilting table earries a simliar die at the opposite
end, which Is Immersed in the oil; as the operating piston moves
first to one side and then the other the two dies are alternately
dipped in the oll. Two different sprlng leaves are run through
alternately by a single workman.

5

the pieces of material heating in the furnace. As the
piston is moved out, first toward one end and then
toward the other end of the table, the leaf in the end
that is raised out of the oil is released. It is readily
removed from the die and set on a dripping screen
to drain, preparatory to the next operation.

LEAVES HEATED AND TEMPERED IN ONE FURNACE

After forming, the leaves are ready for temperlng.
This is done in another compartment of the same
furnace in which they are originally heated for form-
ing. The furnace is shown in an accompanying illus-
tration. It is rectangular in shape and is so arranged
that the doors at the front open into a compartment
which is heated to about 1,550 deg. F. for the forming
and hardening operation. These doors are convenient
to the forming machine just described. The general
arrangement is shown in the illustration. In the end
of the same furnace another pair of doors open into
a tempering compartment, to which the heat from the
one burner is deflected, the temperature being ad-
justed by means of a regulating damper. In this way
a saving in fuel is made, as the one burner serves
two heating operations at widely different temperatures.

The tempering end of the furnace is divided into’
two sections, each fitted with individual doors. Thus
the material in one compartment may be allowed to
soak at the proper temperature while spring leaves
are being withdrawn from the other. The tempering
compartments are loaded in two layers, on gratings
provided to increase the capacity. This furnace was
furnished by the Mahr Manufacturing Company of
Minneapolis and was specially designed to meet the
requirements of this spring work. A suitable stack
outlet for the tempering compartment draws off any
gases that form and keeps them out of the shop.

When the formed spring leaves have been reheated
to the proper temperature they are withdrawn by a
workman who handles this end of the furnace and are
individually fitted together while hot. They are then
allowed to air cool.

Spring bands are forged in a commercial type of
machine which is on the market for the purpose and
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Complete Delalled Drawlings for Ench Type of Spriog In Use Are
Fucnlshed to Shop Foremen foc Thelr Guldanee

WORKING LOADS

Deflection Looaded Helght Load In Lb. Car Load
24 In. 103 in. 4,000 Empty
3 In. 10 In. 5,000 Seated
4 In. 9 In. 7.200 Standlng

ich is shown in one of the accompanying illustra-
tions. These bands are then placed on the springs, in
2 special machine designed and built in the shop.
is is also shown in an illustration. It is designed
that the spring leaves are held together in a clamp
mounted near one end of a light structural frame
hich forms the bed of the machine. At the other
end is an air cylinder carrying a clevis that slides in
slot between two horizontal angle members. A

to place over the spring leaves when air is admitted
to the cylinder.

In practice, new material is added to elliptic springs
ly as required. Any of the old leaves that are not
o badly corroded are retempered and used agaln.
Thus the amount of new steel required is held to a
imum consistent with putting the springs in proper
dition for service. 9

TESTING THE SPRINGS

All guesswork has been eliminated in this work by
installation of a modern spring testing machine.
rom the standpoint of securing satisfactory and uni-
rm results, this testing work is considered second
importance only to the tempering of the material.
is considered to be impossible to determine just what
sults are being accomplished unless proper facnlmes
testing are available.
Shop foremen are furnished with detailed drawings
ving the exact dimensions of each type of spring
use. In addition, specific test data showing the
ng loads and allowable deflections for the different
ngs on various cars have been worked up and are
ished in convenient data sheet form to those in
ge of the repair and testing of springs.
All springs going through the shop are tested for
tion under working load. A loaded height of
1. more than that specified is permitted, but a
iriation below the specified height is not allowed.
‘ee height is determined after the maximum work-
load has been once applied and fully released.
this the permanent set is determined by again
lying maximum working load and then completely

pivoted shoe on the clevis is arranged to foree the band

releasing the spring a second time. The difference
between the height after thls second load is released
and the original free height indicates the permanent
set. This is not allowed to exceed # in. 1f, however,
there is any permanent set (not exceeding # in.) the
spring is again fully loaded and released twice, and
must thereupon show no incremse in the amount of
permanent set.

Wheel Maintenance Practice

in Denver

Pit Grinders Used for Truing Up Rolled Steel Wheels
When Any Evidence of Wear Develops—Auto-
matic Welder Builds Up Sharp Flanges

HE Denver Tramway has had considerable sue-

cess in the use of automatic welding and grinding
equipment in the maintenance of rolled. steel wheels.
The objective has been to minimize the amount of
turning required so that as much as possible of the
available metal of tread and flange will be actually use-
ful in service, with resulting increased mileage for
these wheels.

When this property adopted rolled steel wheels, the
carhouses were equipped with pit-type wheel grinders
installed for the maintenance of cast-iron wheels. Very
favorable results have been obtained from these same
grinders in maintaining rolled steel wheels. The prac-
tice is to true up wheels showing any evidence of worn
flanges by running the car over the grinder and taking
care of the situation before the wheels reach such a
condition that they must be brought into the shop for
turning. As a result, comparatively few wheels are

" turned, and this usually occurs only when it is neces-

sary to match sizes of second-hand wheels for mounting
them on a new axle. Besides the increased wheel mile-
age obtained by a reduction in the amount of turning,
there is a substantial labor saving as a result of not

When It Becomes Necessory to Send Wheels to the Shop, the
Flanges and Teeods Ave Trued Up on the Grinder

having to take the wheels out from under the cars
several times during their life.

Most of the carhouse grinding work is done when the
cars are in the house during the non-rush hours. The
average time per pair of wheels is about three-quarters
of an hour. This figure is taken from the average for
a monith on four divisions, and includes the tlme of
shifting cars, jacking and preparation for grinding, as
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well as the actual time involved in truing up the wheel.
The object of the pit grinding being to catch the
wheel as soon as it shows any evidence of wearing a
sharp flange and to true up the flange and tread before
the condition becomes so serious as to require the wheel
to be taken out, the wheels are largely worn out in
service and the average mileage obtained has been
materially increased. At the present time, the average
mileage for 31-in. nominal diameter wheels with 3-in.
treads is approximately 125,000 miles per wheel.

The practice of grinding wheels at the carhouses has
reduced considerably the amount of work done at the
shop. At present one man in the shop, working only
part time, performs all the wheel work which is done,
and which formerly rcquired two men working long

out of the machine. This is closed by a large canvs
curtain mounted on an overhead roller so that it may be
raised and lowered readily. The general arrangement
is shown in an accompanying illustration.

WELDING TIME VARIES WITH CONDITION OF WHEEL

The time of welding varies with the condition of the
wheel. Usually it has been found necessary to weld only
one flange of a pair of wheels. An average thin flange
on a 31-in. wheel is welded with the single head machin
in about 2% hours. The welding material is laid on with
a current of about 225 amp. and with the wheel rotatin,
at a peripheral speed of about 7 in. per minute. The
wheels are cleaned in advance with a steel brush. N
material is turned off the wheel and the welding mate

At Right, the Single Head Wheel-Welding Machine

This Is made up from an old lathe bed with .the auto-
matic welding head mounted on an adjustable carrler.
A canvas curtaln mounted on an overhead roller covers
the openings In the partitlon back of the welder, which
permits wheels to be moved readily In and out of the
machlne.

Below, Mls(-e'lluneoun Hand-Welding Work Is Done In the
Welding Room, In Which the Automatic
Machine Is Locnted

| N—

L)

hours in shifts. No wheel-turning lathe is considered
necessary, and what little wheel turning is required is
done on a large engine lathe that has been fitted up for
this purpose.

A small proportion of the wheels develop sharp
flanges when allowed to go too long without grinding
at the carhouses. When this occurs these wheels are
brought into the shop for welding and grinding. A
General Electric automatic welding outfit, with single
head, is used. The welding equipment and control
panels were purchased from the manufacturer and the
driving lathe was built in the company’s shop. The lathe
is equipped with individual motor drive and external
gear speed control gears so as to rotate the wheels at
proper speed for welding. The welding head is carried
on a specially designed carriage which may be moved
laterally on the bed of the machine and also has a
screw adjustment for setting the head at the correct
height.

This welding work is done in a compartment parti-
tioned off from the remainder of the shop with corru-
gated sheet steel. An opening in the partition back of
the welder allows the wheels to be moved readily in and

Condition of a Welded Flange
Before Grinding

rial is applied with the flange just as it comes in to th
shop. No difficulty from chipping of flanges has bee
experienced after welding. Before the installation @
this ountfit the welding was done by hand. In that cas
some difficulty from ch:ppmg occurred. No attempt i
made to weld the tread.

After welding, the wheels are set up in the sho
grinder shown in an accompanying illustration. v
is a number 0 machine made by the Springfield Ma
facturing Company, Bridgeport, Conn., and has
found entirely satisfactory for this work The txme
grinding varies with the condition of the flange an
tread. Usually, only one flange of a pair of wheels
welded, and then both flanges are ground and the trea
trued up if necessary. The time of grinding in the shop
varies from one-half hour to one hour per pair ¢
wheels, and the work is done by one man, working 0
part time. An accompanying illustration shows
condition of a welded flange just after metal is app
and before grinding.
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Specialized Inspection Reduces Pull-Ins
- on Kansas City Railways

Designation of Certain Trained Men to Do Inspection Work Exclusively Has

4 DOPTION of what might be called specialized in-
spection methods by the Kansas City Railways
has had a material effect in producing a simulta-
us reduction in both maintenance costs and pull-ins
eable to mechanical defects. This specialized in-
on consists in so subdividing and standardizing
work that it can be carried out by specially trained

each ¢ar in accordance with carefully planned rou-
s methods. This practice, together with that of
ng toward standard maintenance methods in the
3 imxs carhouses and in the shops, the use of high-
materials and a spirit of frank co-operation
veen the shop and the inspection carhouses have all
tributed materially toward the favorable results
iplished.

FOREMEN HAVE REGULAR MEETINGS

Foremen’s meetings held on a regular schedule, in
1 a spirit of democracy is carefully cultivated, are
ered to be no small part of the general scheme.
e is taken to avoid giving them the atmosphere of a
of lectures from the superintendent of the de-
ent. The men are encouraged to take part ac-
n frank discussion of any maintenance or operat-
difficulty that develops in the various carhouses and
rticular effort is made to encourage the discussion
of methods of improving the practices of the depart-
ment.

Along with these meetings, a general open-door policy
i3 maintained in the superintendent’s office. Each fore-
is encouraged to take a general interest in depart-
t activities. New policies and practices are freely
ussed both in individual conferences and in the
men’s meetings. Full records of maintenance costs
made available to the foremen so that each may not
check up his own performance in comparison with
other men but may also be familiar with the results
mplished by the department as a whole. New ideas
checked up in advance by being discussed in the
en’s meetings. In this way the benefit of the
ence of the men in actual contact with the main-
work is obtained. If the new method is to be
ed, the co-operation of all the men is assured by
ng them entirely familiar with all of the factors
ted with the adoption of the change in practlce
. the procedure to be followed,

CoMPLETE MoTORS CHANGED AT CARHOUSES

one time cars were brought to the shop for mak-
theel and armature changes. Subsequently it was
nd that this work could be carried out more eco-

ally by changing the wheels at the carhouses and
v making replacements of complete motors when anv

who have become highly expert inspectors and go _

Resulted in Eliminating Many Street Failures—Cars Are Inspected Both Be-
fore and After the Work Is Done and Each Man Is Held Responsible for the
Group of Cars Assigned to Him—Graphic Records Help to Check Performance
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parts such as armatures, fields, bearings or pinions re-
quired repair or replacement. It was decided that the
practice of changing armatures at the carhouses does
not properly safeguard the condition of the fields and
the fit of the end housing in the frame. It also creates
a hazard through rough handling of armatures or bear-
ings when they are shipped back and forth between
carhouse and armature room.

It was found perfectly feasible and economical to
ship the complete motors back and forth between shop
and carhouses. Thus all motor work is concentrated in
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a group of specialists in the shop. A proper condition
of fields is assured each time an armature is changed.
Then, too, the practice gives a shop check of the axle
bearing wear, and in a number of other ways helps
to maintain the motor in the best possible condition.
As each motor is brought into the shop the leads, fields
and brush holders are inspected by shop experts. The
fit of the end housing in the motor frame is carefully
checked from time to time. Another result which has
accompanied the practice of bringing all motors into the
shop has been the elimination of shims of one kind and
another, toward the use of which there is always
a tendency when part of the motor maintenance is car-
ried out in the carhouses, where insufficient tool equip-
ment is available to enable worn surfaces to be properly
built up and remachined.

LEsSs WORK BY CHANGING COMPLETE MOTORS

After the adoption of the practice of sending complete
motors to the shop, it was found that there is really less
carhouse work involved in changing complete motors

«than in removing and replacing armatures, pinions and
bearings at the carhouses. When the change in proced-
ure was made the general overhaul period for cars was
reduced to 50,000 miles in order to put the cars into
the best possible condition by eliminating considerable
deferred maintenance. As the cars were put in better
condition the general overhaul period was gradually
extended until it is now on an 80,000-mile basis. At
these general overhauls the trucks as well as the ecar
bodies are also completely gone over and put in first-
class condition.

An important part of the general scheme for reducing
pull-ins is the carefully worked out system of records
which are compiled graphically in such form as t
enable an analysis of the causes of pull-ins to be made.
These records enable the head of the department to
make comparisons of the results obtained by various
divisions, and also of the troubles experienced with
different types and classes of equipment. Examples of
the method of ‘subdividing pull-ins are shown in the
accompanying illustrations.

A careful check is made through both the transpor-
ation and mechanical departments to make sure that car
defects are properly reported. These reports are the
basis for the pull-in records. In each operating ear-
house is a division lgg book in which each trainman
going off duty is expected to record any defects that
come to his attention while operating the car for which
he signs off. The trainmen also report these defects tc
the carhouse hostler or car shifter when the cars ar
brought in from service. The hostler makes out a ticket
report in duplicate, one copy of which goes to the car-
house repair foreman and the other to the transporta-
tion department division superintendent.

TRANSPORTATION DEPARTMENT REPORTS FAILURES

Transportation irregularities from any cause, includ-
ing equipment failures, are reported over the
transportation dispatching system telephones. These
are summarized each day by the chief dispatcher in a
daily transportation department statement. Each car-
house repair foreman also compiles a daily pull-in report
from the hostler’s tickets, indicating the cause reported
for the pull-in and the exact condition found by the
inspectors. The carhouse foremen also indicate on their
reports the classification under which each pull-in should
be grouped.
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Copies of both the carhouse repair foreman’s report
and the transportation dispatcher’s report are for-
warded daily to the mechanical department office, where
any diserepaneies that may have oceurred ean be checked
by a eomparison.

As these pull-in records are received from day to day,
the mechanical department office makes up a daily sum-
mary, classifying them into three main groups. The
first, comprising what are known as Class A pull-ins,
includes those attributable directly to failure of some
part of the apparatus or equipment on the car. The
second group, known as Class B pull-ins, includes cars
pulled in for the same causes as those in Class A, but
which are found O.K. when inspected. Cars pulled in
for any other causes, in which the mechanical depart-
ment is not directly responsible, such as damage from
collisions, derailments, etc., are grouped into Class C.
Any car which is taken out of service, because of de-
feets of any kind, before completing its regularly

.

seheduled service is classed in one or the other groups
of pull-ins.

Each carhouse repair foreman carefully analyzes each
case of pull-in and posts a record on the carhouse
bulletin board indicating not only the results found by
the inspection but also the man who was responsible
for work on the defective car.

Most of the inspection work is done during the day.
The inspectors report the conditions found, but do not
actually make repairs themselves. This practice is fol-
lowed in order to make the men more critical than
would be the case if they made the repairs themselves.
As a result of this speclalization of the inspection work,
the number of men required properly to supervise the
eondition of the ears has been reduced approximately 10
per eent. Each man thoroughly inspects approximately
seven cars per day.

Two general inspectors report to the supervisor of
the division mechanical forces in additien to the in-

L3
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dividual carhouse foremen. These general inspectors
have direct supervision of the inspectors in the various
carhouses. This arrangement gives the individual fore-
men full charge of the labor forces in the carhoqses, as
well as the work which is carried on, but the inspectors
do not report to these foremen for orders. The inspec-
tion forces are kept separate from the maintenance
forces, but the work of both is co-ordinated through the
supervisor of the division mechanical forces.

CARD RECORDS MADE FROM PULL-IN SUMMARY

A copy of the summary of pull-ins, made up in the
equipment department office, goes to each chief inspec-
tor. He checks over the cases which involve equipment
in his charge, and thereby supervises the work of the

S
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Car No.. W ¢ [ {7 USRI | (SIS T T
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Inspectlon Form Most Be Slguned by Repalr Foreman Before Car
Is Released for Service. Each Car Is Inspected Both
Beforo and After Repalr

individual inspectors. Another copy of this report goes
to the record room of the mechanical department for
tabulation on the individual car card record, shown in
an accompanying illustration. The records thus indi-
cate any recurring defects on individual cars and give
a ready check of the performance of individual inspec-
tors assigned to those cars. Outstanding cases of
repeated trouble, either on individual cars or on certain
classes of equipment, are handled by memoranda sent
out from the office to the carhouses, or are taken up for
discussion in the carhouse foremen’s meetings.

Steel Vestibule Window Posts Allow
Broader Outlook

IN THE design of the latest light-weight one-man,
two-man surface cars bought by the Boston Elevated
Railway an innovation suggested by the legal depart-
ment of the company has been incorporated. In order
to give the least possible interference to the outlook of
the motorman the vestibule window posts are narrow
sections of pressed steel. All vestibule window sash
1s of metal, so that between the belt rail and the roof

Narrow Window FPosis and Melnl Sash Mave Increased the
Vestlbule Window Area on This Car

the end of the car is nearly all glass. This modification
is expected to reduce materially the number of accidents.
The appearance of the end of the car is shown in the
accompanying illustration. In other respects these cars
are the same as the light-weight one-man, two-man
cars which have been in service on the Boston Elevated
for several years past.

Emergency Equipment in Street Boxes

RECKING and emergency equipment for use in

the event of a car derailment or minor accident
is provided by the City Railway in a number of sub-
stantial locked boxes located at various points in the
business district of Dayton, Ohio. This equipment
includes rerailing shoes, a heavy chain and a heavy-
duty jack. A similar practice in New Bedford was
described in this paper Jan. 17.

The boxes are kept locked to prevent tampering or
theft but in addition to providing keys for authorized
railway employees, keys to these boxes are also
furnished to traffic officers on duty near the points
where the emergency boxes are located. Consequently
in the event of a disabled wagon, derailment or other
accident that would cause delay in car schedules, emer-
gency equipment is made available at the earliest pos-

sible moment, and bad delays are frequently avoided. ‘
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Old Rail Used for Ties in Bangor

Rigid Reinforced Concrete Track and Paving Construction Is Employed—Wood Ties Are Alternated
with Steel Ties, Which Are Welded to the Base of the Running
Rail—Joints Are Thermit Welded

By E. W. Jennison

nglneer Malntenance of Way Bangor Rallway & Eleetrle Company

T-rail was used for ties has been quite exten-

sively employed by the Bangor Railway and Elecc-
tric Company. Placement of concrete in a single course
between the ties and up to the head of the rail pro-
duced a rigidly reinforced structure.

! TYPE of track construction in which old 60-lb.

REMOVAL OF OLD TRACK

The old structure consisted of light T-rail, ranging
in weight from 58 to 70 lb. per yard, laid on cedar or
‘hemlock ties, spaced -20 in. center to center. Little or
no ballast was used under the ties. The space between
the tles and up to the top of the rails was ﬁlled with

) ndmg material on the wearing surface.
fastened to the ties with

The rail was

track was pulled to one side by a 5-ton Holt tractor
and used as a temporary track.

A Russell special scarifier drawn by the 5-ton Holt
tractor was first run over the track two or three times,
with the teeth of the scarifier set low enough just to
clear the tie tops. When a rail was straddled one tooth
was removed from the scarifier. This loosened all mate-
rial above the ties. Next, pocketa were dug under the
rails and the track jacked up, after which it was either
pulled one side for temporary track or taken apart.
This left the ground clear for completing the excavation
under the most favorable conditions, which was done by
loosening the material with a construction plow, trac-
tor drawn, after which it was shoveled by hand onto
flat cars and distributed on the shouldera of suburban
lines. Excavating was to

53-in.x?%-in. drive spikes
d the joints were of the
bolt Weber type.
o traffic was main-
on the track under
uction, even while
excavating was going
In the case of double
track, traffic was routed to
e second track with Lo-
in Steel Company’s port-
able crossovers built of
60-1b. stringer type of rail.
In the case of single track,
provided the rail itself
was not to be changed, a
temporary track was built
alongside. If new rail

a depth of 15 in. below
grade.

In nearly all cases
there was no preparation
of the subgrade except to
level it off, the track slab
resting on the natural soil,
except that bank-run
gravel to the depth of 4 in.
was placed under the ties
for use in tamping. Where
scepage conditions ap-
peared in the subgrade,
trenches were dug below
the froat line. The
trenches were filled with
rocks and tile pipe was
then installed to drain

was to be installed the old Jolnta Welded

and Teack Ready for Concrete

to the sewer. The sub-

Traek Siab Finlahed—Note Temporary Trark

Appenrance of Flolshed Cosnerote avement
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grade was not rolled, as the natural soil was already
very thoroughly compacted.

Native hewn hemlock ties were laid out on the sub-
grade on 4-ft. centers. Between these were placed 6-ft.
lengths of 60-lb. scrap T-rail to serve as cross-rein-
forcing members for the paving, the running rails serv-

.

way tamping bars, while the paving surface was tamped
with a plank of the shape shown in the accompanying
sketch. Final finishing of the surface was done by
hand floats and the template shown was used as a guide
in finishing the flangeway. Care was exercised that
neither new nor worn flanges could hit the concrete. If

,,-sz///c are_ wekd .,

i 2 e Pl L,
-2-4 FPortland cemeni concrele
Longx'ludmal Section
e e s s s B 147 [ ——— — .
e g e e s

0 |

1%y o 22 /. Hanges
l_.-.-’i 5 ‘.’.J' r’ m;'/_bw c/eaf a/ /anl s

%) X D//'l
’?”f S Jam/ Eiler oes "
1

=ity poving

| Construction jomt
G : asphalt pamt vsed

" 150-(_/\u7/1/f'¢7 50// >-a
Cross Section

Longitodinal View and Cross-Sectlon of Track Constrnction Using

ing as longitudinal reinforcing. The running rails were
next laid and fastened with 53i-in.x%%-in. drive spikes
to the ties. Joints were made up temporarily with angle
splice bars, using only one bolt. At this time the steel
inserts used in thermit welding were placed between
rail heads. Then the track was surfaced in the usual
manner by hand tamping with shovels, using the gravel

placed under the ties, and lined, after which thermit

welds were made,

Cross-reinforcing members were lifted into place
under the rail by means of small tongs and a chain on
one end of a long lever. One man held the member
in place while the welder spot welded it to the rail. The
entire stretch of track under construction was covered
in this manner and later the welder returned alone and
finished the welding. This was done by the metallic arc
process, using a Rail Welding & Bonding Company type
B B dynamotor with #-in. grade 30 steel rod. It re-
quired # 1b. of steel rod per cross-reinforcing member.
These cross-members take care of cross-bonding in a
very thorough manner. After welding and just previ-
ous to pouring the paving the track was- given a final
surfacing and lining.

CONCRETE Is POURED IN A SINGLE COURSE
AND HAND TAMPED

Actual paving was done by a city crew and mixer,
although the railway paid the cost. This consisted of
actual labor and material charges plus a rental of $20
a day for the mixer. Concrete was mixed 1-2-4 and was

:

[ ""-3
Make handles fo suit
Concrete Tamper Used by Bangor Rallway & Electric Company

5/7'0 iron an under egize::
rral. .spn/ce plank 3510

laid in a single course. Particular care was taken to
have the mix dry enough and to have it thoroughly
tamped under the rails and cross-members. Tamping
under the rail was done by hand, using ordinary rail-

- that on larger jobs the cost per joint could be lowered.

Flangeway Template for Concrete Paving

O1d Rall for Ties

this happens the finished surface of the paving is dam-
aged and rapid disintegration caused by vehicular traffic
will take place in the flangeway. After its initial set
calcium chloride was spread on the pavement surface to
hasten the final set of the concrete. After 10 days the
track was opened to electric car traffic.

WELDS GROUND WITHOUT LIFTING WHEEL

Grinding the welds is one of the most important steps
in {rack construction where the thermit process is
used, because if it is not properly done a cup may
develop. The joints when welded were given a slight
-crown. When the paving had been poured 2 days the
grinding of the welds was started. The running sur-
face was ground with a Universal rotary track grinder
and the gage side with a type M-8 flexible shaft grinder,
both made by the Railway Track Work Company. The
guides of the Universal were not warped. This, to-
gether with the joint crowning, allowed a perfectly flat
cuf, running off to nothing, to be made without lifting
the grinding wheel. Particular care was taken on the
first cut to hit only the high spot at the insert and at
no time to force the grinding in the least. It was found
that forced grinding left a high spot on the finished
surface at the insert, which in a very few months
showed bright and later caused a slight cup beyond.

A little more than 2,000 ft. of single track area 8 ft.
wide, as shown in the accompanying drawing, was con-
structed during the 1924 seasdn, in three separate loca-
tions, at a total net cost of from $5.97 to $6.68 per
foot of single track. In the case of the low figure the
rail was not renewed, the battered ends being cut off
with an oxyacetylene torch. It is interesting to nof
that in this case the thermit welds consumed 12 per
cent of the total net cost, whereas in the case of new
rail the percentage was 6 and 7. The cost of the ther-
mit welds was $9.95 each with old rail as against $6.70
with new rail. The largest of these three jobs con-
tained only 51 welds, and it is reasonable to suppose

The paving cost ranged from $2.18 to $2.83 per square
yard, which is approximately equivalent to a figure of
$7 to $9 per cubic yard. Total labor charges were from
$1.64 to $2.21 per foot of single track. Common labor
was obtained at a cost of $3.50 per 9-hour day.
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Jigs Expedite Multiple Drilling

Varlety of Operations Performed on Three-Spindle
Drill in Columbus Railway Shep by Use
of Proper Jigs

OLES in brake levers, adjusting nuts and other

similar parts are drilled three at a time in the
repair shop of the Columbus Railway, Power & Light
Company. The machine used, a Moline “Hole Hog,”
has proved particularly useful due to the jigs that have
been designed and made in the shop for it.

The machine hag three spindles mounted en a sta-
tionary crosshead. The table may be raised or lowered
approximately 30 in. by hand or by power to feed the
work to the drills. The spindle heads may be moved
laterally the width of the table, which is approximately
30 in. Due to the width of the spindle head, the min-
imum eenter-to-center distance between adjacent drills
is b in. The machine has a separate metor drive and
a capacity of three 11-in. drills in 0.050 carben steel.

The three holes in brake cylinder levers and in truck
brake levers are drilled at one operation. As used en
this property, air-brake cylinder live levers are approx-
imately 18 in. long and are made of 1-in. x 33-in. steel.
Two end holes in these levers are 1% in. diameter, while
the center hole is 131 in diameter. The jig made for
use on this job has a base of 1-in. x 33-in. steel, mounted
on three legs, one at each end and the third at the cen-
ter of the base. The jig guide plate is mounted approx-
imately 1 in. above the base, this being sufficient to
allow the insertion of a brake cylinder lever blank.
Two stops at the back and a pair of elamps at the front
hold the lever in the proper position. These front
clamps swing down out of position to allow the blank
to be inserted and removed.

A different type of jig is used when drilling the
three heoles in a brake lever for a Brill Ne. 22 truek,
in which two of the holes are located less than 5 in.
apart. Consequently, it was necessary to make a spe-
eial jig for drilling simultaneously two holes in one
lever and the third in another lever, in order to work
the machine at full capacity. This resulted in a jig
of right-angle construetion. The main portion, con-
taining the bushed guides for two holes in the lever, is
identical in construction with the jig used for drilling
the air brake cylinder lever. Heowever, at one end
is a right-angle extension, which holds a second lever

Varloos Drilting Operatlons Are I’erformed on This Mollne “Holo
Itog,” for Which Numerons Jiga and Fixtores Ilave Ileem
Made. It Is & Three-Spindle Drlillag Machine with

’ Indlvidunl Motor Drive

in a box-like holder. Two removable pins fit into the
two holes drilled in the blank in the first position,
thereby aligning it for the third hole. Thus after two
holes have been drilled in the first blank of a given lot,
it is possible to drill three holes at a time, oene being
drilled in the first lever while two holes are being
drilled in anether piece. )

This jig is made up of a 1-in. steel base supported on
four legs. The top guide plate, stops and clamps are
similar in design and construction to those on the jig
for air-brake cylinder levers. The main part of the
jig is provided with an adjusting set screw for aligning
the blank for the first two holes. This is shown in an

At Left, Simple Jig Holds Alr Iirake Cylinder Lever While Three Holes Are Dellled Shinultaneonsly.
Closer lhan the Minlmom Spacing of Kplndie Ceniers an Angle Jig
Used by Drliling Two Jtoles In Ono Lever Whlle tho Third Is Relng Drllled In Another

At Right, Where fhe Ioles Ars
Allowa the Full Machine Capaelty to Ne
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At Lefi, Twa Iloles Are Drllled In Each Slde of Ash Grate Links While They Are Ileld In This Jig.

Al Right, Brake Rod

Adjusting Nuts Are Drliled Three nt a Time In This Simple Fixtare

accompanying illustration, which gives an idea of the
jig and also of the finished product.

Another handy jig used in conjunction with the same
machine is one for drilling grate links for the power
house of the company. Although not a railway main-
tenance or replacement part, reference is made to it
because this jig increased the scope of work that can
be done with the drilling machine. The base of the
jig is of such dimensions as to accommodate one side
of the drag link. The top is similar and is mounted so
as to allow room for the U-shaped link. On the back
of the jig two uprights permanently fastened to the
top and bottom members serve as stops for the blank.
In front, two similar uprights are fastened so they can
be swung out of the way when a link is inserted.
Hardened bushings guide the drills which pass through
the top member of the jig and also through two angle
brackets fastened to the rear supports just above the
lower leg of the link. Two long t#-in. drills are used
to drill the two holes through both the upper and lower
sides of the link.

In addition to such jigs as those described, a variety
of fixtures are also used in conjunction with the Moline

machine. One of these, which may be taken as repre-.
sentative, is a fixture clamp which holds three brake-
rod adjusting nuts for simultaneous drilling. This fix-
ture has its bottom and sides made of 1-in. steel. The
back and front of the fixture are held together by 3 in.
bolts, which serve as guides for the clamp portions of
the fixture, which are moved back and forth by means
of small hand screws in the front plate. The clamp
jaws are cut out to engage the square shanks of the
adjusting nuts. Three {i-in. drills are used simulta-
neously with this particular fixture and the time of
drilling the nuts is about one-half what it was when
each nut was drilled separately.

Oxyacetylene Torch Used to Good
Advantage in Omaha

IN THE shops of the Omaha & Council Bluffs Street
Railway T. E. Wood, master mechanic, has found that
careful study of the various types of repair jobs to
which the oxyacetylene torch can be applied yields rich
returns in reduced maintenance and repair costs.

An example of the large savings that can be made

IS T AliyeseE

An Oxyacetylene Torch, In the Ilands of a Skilled Operator, Made P’ossible n Substantial Saviag In Cost of Repalring Thls Damage

At left, the car as It came in after an accldent.

At right, use of the

welder ellmlnated (he necessity of removing the damageé slde plate




February 28, 19256

ELECTRIC RAILWAY JOURNAL

337

through the use of the toreh in the hands of a properly
skilled workman is brought out in the accompanying
illustrations. In this ease a glancing blow received by
a car from a vehicle on the street cut a deep gash in
the side girder sheet, tore a piece out of the steel
corner post and also damaged the side posts.

Ordinarily, this damage would have ealled for a
major repair job. To replace the side girder sheet it
would have been necessary to tear out the interior trim
of the car to get at the rivets. Drilling and fitting
a new plate would have been far from a simple or inex-
pensive job. To have attempted to replace the corner
post or the damaged side posts would have added in-
ereased work, delay and expense.

Skillful welding work accomplished the results shown
in the second illustration. Extreme care was required
to avoid buckling the thin side sheets under the heat
action of the welding torch, but the success with which
the job was carried out is clearly shown by the final
condition of the plate as shown in the illustration.
A similar welding operation on the damaged steel cor-
ner post and splices in the damaged side posts trans-
formed what would ordinarily have been a costly job
into a comparatively simple and inexpensive repair.

New Cyanide Hardening Process
in Chicago Shops

Improved Process Provides for Heating the Cyanide
Solution from the Top nnd Thereby Effects Sub-
stantial Economies in Cost and Eliminates
All Danger to the Operator

. MATERIAL improvement in the cyanide harden-
; ing process in general use has been perfected in
the forge shops at the West Shops of the Chicago
Surfaece Lines by Charles Ringstrom, foreman of that
department. This improved process not only assures
uniformly good results but also effects material econ-
omies in cost and amply protects workmen against the
dangers of inhaling eyvanide fumes.

In the steel pot bath method of cyanide hardening,
which is used by most steel treaters of the present
day, the parts are preheated in a forge or furnace and
then submerged in a pot eontaining the red-hot melted
cyanide solution. They are then taken out and quenched
in water. Although this method gives a uniform treat-
ment to the part, it does not produce that glass-hard
surfacing that eyanide is capable of imparting to steel
vhere the entire process is earried through in one
osphere and one temperature. Carbon steels ease
n best at their critical temperatures, 1,500 deg.
1,700 deg. F., due to the high affinity of iron for
bon in its second allotropie state, It is not possible
tain safely more than 1,450 deg. F. in a cyanide
in a bottom-heated steel pot. In the newly
d furnace the cyanide pot is heated from above,
it is this idea that permits a combination of all
ideal conditions for the praetical, safe and econom-
hardening of steel with cyanide base carbonizers.
The new furnace is of the oven type. The brick-lined
leel pot is located in the eenter of the floor, which is
| with a 10-deg. rise from the pot to the side of
oven, as shown in the accompanying illustration.
rm temperatures in the 1,600 to 1,800 deg. F.
2 are maintained by the four No. 3 Hyperbo gas
. It was found, after many ehanges and tests,
his burner steadily delivered a finely eontrolled

flame which maintains an even, uniformly ecirculated
heat. Particular attention was given to the circulation
current to eonfine their direct flow to a location above
the cyvanide solution in the pot, thereby malntalning
a high temperature in the solution without agitation
and consequent high volatilizatlon.

All operations are performed inside the heat cham-
ber. Large parts, weighing up to 12 b, and small
parts, down to }-in. washers, are uniformly treated with
equal facility in quantities up to 40 lb. per hour. The
procedure is to place the parts to be treated on one of
the inclined planes, where they are heated to 1,600
deg. F., then to submerge them in the cyanide pot for
the required length of time, after which they are
pulled out on the opposite incline plane, drained free
of the solution and finally heated for penectration. They
are then ready for quenehing.

It will be noted that all operations are performed
under a constantly maintained temperature, thereby
insuring a very effective penetrative action; that the
fumes from the cyanide mingling with the gas flames
exclude all other air from the furnace, thus eliminat-
ing oxidation, and finally, that the liquid eyanide drains
from the work into the pot after submerging, thus actu-
ally saving 50 per cent of the cyanide required for the
same amount of work by the ordinary eyanide process.

The service life of the ordinary bottom-fired, pressed-
steel cyanide pot is limited to a month or less. The

|
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Thls Sectional Diageam of the New Cyaalde Hardening Fucaaee
Developed In the West Shops of the Chleago Sueface Lines ¥i-
Insteates the Acerangement foe lieallng the Solntloa from the
Top, Uslng Gas as Fuel

corrosive effect of the cyanide solution, combined with
heat, eauses a rapid deterioration of the pot. The heat-
ing of the pot from the top, as is done in the new
furnace, greatly diminishes the corrosive action of the
solution on the container. After six months of opera-
tion the pot in this furnace, costing $4, was found to
be as serviceable as when first installed.

A record of production under the old and under the
new processes shows the following results: For a period
of 11 months, using the ordinary type process, 21,988
truck wear plates, each weighing 7 Ib,, were treated at
a total cost of $6,629.26. This is an average cost of
$0.0402 per lIb. In the new process, under the same
manufacturing conditions, miscellaneous parts welgh-
ing from onec ounce to 12 lb. were treated during a
5-month perfod. In this case 69,500 Ib. were treated
at a total cost of $1,490.78, giving an average cost of
$0.0214 per lb. of metal treated.

A material saving in the cost of steel pots is made
with the new process, and it is conservatively estimated
that 30 per cent of the carbonizing agent required in
the common process is saved. There is a 50 per cent
galn in the wearing quality of the metal treated. In
addition to this, an operator produces 50 per eent more
work during the 8-hour day with absolutely no danger
of breathing eyanide fumes.
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Electrical Equipment Causes Big Saving

Comparative Data from the Chicago, Milwaukee & St. Paul Railway Show
Definite Economy from Electrical Operation on Both Electrified
Divisions, lThough Traffic Conditions Differ Greatly

way made public for the first time detailed fig-
ures of the relative costs of operating its Rocky
Mountain divisions by electricity and by steam locomo-
tives, The report was prepared by C. E. Oliphant,
assistant to the comptroller in charge of statistics, un-
der the direction of W. W. K. Sparrow, vice-president,
and in consultation with R. Beeuwkes, electrical engi-
neer in charge of the electrical installation. The figures
include both operating expenses and carrying charges
(the latter including depreciation) and have been
brought to the same basis. This was done for the
‘operating expenses as follows:
The electrical operating costs are the actual costs for

THIS week the Chicago, Milwaukee & St. Paul Rail-

'BAVINGS RESULTING FROM ELECTRICAL OPERATION—COST LEVEL OF 1923

Harlowten to Avery Othelle to Tacoma
Electrical tion Electrical Operstion All Rlectrified Sections
] began April Nov.. 1916 began March, 1920
Years
Volume of 0 s Volume of . Volume of
1}‘506“ Net Savinga T:rrlﬁeﬂro- Net Savings TraffoGross Net Savings
‘on Miles ifeats ‘on Miles 3 Ton Miles 3
Fri aod Pas, | Ehectrification | £ 00 { puse, | Elestrificstion | g S Pasm. tion
1016 { 11,630,054,000 | 18 1,008,188 1,639,054,000 $ 1,008,186
1917 | 2.877,007,000 1,641,360 2,677,007,000 1,641,380
1918 | 3,759,178,000 1,734,687 3 3,750,178,000 1,734,687
1019 | 3,804,063,000 1,888,087 2,894,063 ,000 1,888,037
1920 2710 745,000 1,679,623 691,674, M * 249,003 3,403,419,000 1,028,626
1921 | 1,812,714,000 658,651 W 12,363 3,476,052,000 671,014
1922 2. 109,868,000 906,485 734,121 m 103,301 2,843,969,000 1,009,788
193 92‘7 102,000 1,152,508 748 119,285 2.098,507,000 1,271,708
1924 2,!29 426,000 1,018,721 Nl 470 000 47,&8 2,820,902,000 1,008,529
Total $11,868.247 $531,760 $12,400,007
{Tonnage and savings for 6} months.

“Tonnsge and savings lor 9 montha

the year ended Dec. 31, 1923. The steam operating
costs are based on the costs of the last year of steam
operation, corrected where known to be incomplete as
for some of the minor items, and then recalculated to
cover the differences which have occurred in labor and
material costs. In other words, the figures are restated
so as properly to represent the price levels of 1923, or
what the cost would have been if the divisions had been
operated by steam. With regard to the savings with
the electrical system through the use of regenerative
electric braking, it was found that no existing data were
available which would enable the brakeshoe wear to be
determined with any accuracy for the condition of
continuous and long application which, under steam
operation, occurs on mountain grades. Therefore, a
wear figure, believed at least to be conservative of
1 Ih. of wear per 100,000,000 ft.-lb. of energy dissi-
pated, was used. There is also a saving in draft rig-
ging brake apparatus and wheel wear, all of which, for
evident reasons, are indeterminable where cars move over
many divisions. The amount of savings on account of
these items was assumed to be the same as that result-
ing from the reduction in brakeshoe wear. This esti-
mate is believed by the officers of the railway company

to be conservative.
The comparisons of costs for the two motive powers
are published in the accompanying tables and charts, the
figures for which include only those

OPERATING EXPENSES DIRECTLYV

accounts for both steam and electric
operation which are affected by the

AFFECTED BY CHANGE IN POWER—HARLOWTON TO AVERY

Gﬂ-ldlblYo lOlO’degN
i ear o
1LC.C. Clasmification of Fxpenees o l‘nl.dlg‘d

ELECTRI!
Actual Costa of the Year 1022

CAL OPERATION type of motive power. Operating costs

Description

common to both steam and electric

(¢}]

operation and carrying charges on

201
21

Sm;ﬂToohAndSupphu((oerﬂoe.waonly)

investment in property commonly nec-
essary to both forms of operation
were omitted from these tables for
the sake of simplicity.

e The selection of accounts used was

Total Mai of Way and

| Malntenance of Equlpment:
Superintendence.

gx | sxuuyzmy

made after a careful study of the ex-
penditures under each of the primary
accounts of the operating classifica-
tions. Some of the accounts exclud

as not being affected by change in
power are without doubt affected to
some extent by such a change, but
the effect is so slight as to be negli-
gible in comparison with the effects
produced by other causes. Thus,
“Maintenance of Track” is admitted
by the company to be an expense u
questionably affected to some exte:
by the class or kind of power. It wa
felt, however, that the effect fro

ﬂunmdudedAbonm

| | ssssspaeiipunpealisnas

o a
{Gr. TM.Sun M057610 Gr. Tot.ﬂee tzwloss

other causes, such as weather, aval
ability of money, cycles of renewal o

(Or. Tnt Stm. 2 178,631; uf}‘; Tot. Bee 2247, 107)

Cost per 1,000 Groes Ton ' MIles............o..rrrrr.... 3 1.34108 | 8 1.90438

............ 3 40415

parts, maintenance program, laho
conditions, etc., are so much greate:

$ 87842
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the same practice was followed as with the operating
expenses, namely, to include only the equipment facili-
ties and appurtenances directly related to each type of
equipment. For example, in steam operation, the steam
locomotives and the fuel and the water stations were in-
cluded, and in electrical operation the locomotives, the
transmission and distribution systems, substations, etc.
The signal systems were also included, as it was neces-
sary to change the d.c. system formerly used with
steam for the a.c. system when the road was electrified.
The figure taken as the investment for the property
peculiar to electrical operation was the actual cost of
installation—i.e., on the Coast division the prices ob-
taining in 1918 (1917 to 1919), and on the Rocky Moun-
tain and Missoula divisions the prices obtaining in 1915
(1914-1916). The investment in the property peculiar
to steam operation was based upon the actual cost,
modified and adjusted to the price levels as of the-elec-
trical installations—i.e., on the Coast division as of
1918 and on the Rocky Mountain and Missoula divisions,
which extend from Harlowton to Avery, as of 1915.
The carrying charges computed interest and deprecia-
- tion. The interest rate has been taken as the rate paid
by the railway during the different periods of installa-
tion—for the Coast division 6 per cent and the Rocky
Mountain and Missoula divisions 5 per cent. Deprecia-
tion has been computed upon the sinking fund basis,
using an interest rate of 6 per cent.

THE SYSTEM INVOLVED

The miles of track involved in electrification are as
follows:

MILES OF ELECTRIFIED TRACK CONSIDERED, CIHHICAGO, MILWAUKEE
& 8T. PAUL RAJLWAY.
~~Mlles ol Track— Operstlon Dates

First Msin Other
2268 66 April, 1916
212 62 November, 1910
s - August 1919
208 72 Mareh, 1920
‘Tacoma Junction to Tacoma (passenger). .. 2 e April, 192
648 200

The direct-current overhead trolley system of elec-
trification is used. This current is not generated by the
railway, but is purchased from hydro-electric stations
along the line. It is received at taps in the company’s
high-tension lines, transmitted to substations where it
is stepped down from three-phase a.c. at 100,000 volts
to a working voltage of 2,300 and then converted to
motor-generators to d.c. at 3,000 volts for distribution
on the trolley. The motors of the locomotives are so
constructed as to act as generators when descending
grades, thus returning current to the line and control-
ling the speed of trains without mechanical braking.
Full technical details of the electrification have been
published in this paper.

STATISTICS

The first of the accompanying tables shows for the
years since the beginning of electrical operation the
net saving from electrical operation, using for steam
operation the actual cost of the last 12 months of such
operation—adjusted to the cost obtaining in 1923; and
for electrical operation, the actual cost as determined
for the year 1923. The net savings shown are obtained
by deducting from the savings in operating expenses
the carrying charges of interest depreciation on the
additional investment required by the electrification,
which, as shown in two of. the subsequent tables,
amounted to $15,625,739.
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ings amounted to $671,014. The maximum tonnage
far experienced was in 1919. Had the section frot
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on the bases described are given in the other tables
shown. N
The two charts present the savings per 1,000 gross
ton-miles, freight and passenger, resulting from clec-
trical opgration in place of steam. In these charts it
will be seen that the volume of traffic in the steam and
electrical operating years were nearly the same for the
Rocky Mountain and Missoula divisions, but in the case
of the Coast division the steam operating year inclnded
a considerably greater volume of traffic than did the
electrical operating year—a situation favoring steam
operation to some extent in the comparative figures.

No INDIRECT SAVINGS CREDITED

No savings were credited to electric operation which
were not directly ascertainable, as for example the
possible increased revenue due to the release of equip-
ment used in the transportation of coal under steam
operation. Similarly, no credit was given electric oper-
ation for the better utilization of freight equipment
due to faster movement, less wear and tear on road and
equipment, rednced station expenses and similar ex-
penses affected by the number of trains required to
handle a given tonnage. In the case of all of these
items it was impossible to determine an exact monetary
value for these incidental advantages. In the same
way, no credit is given for the increase in passenger
revenue resulting from the attractiveness and greater
comfort of travel under electrified operation,

German Comment on Foreign

Practice Report

A Supplement of the Report of the Foreign Practice

Committee at Atlantic City Convention of the

American Electric Railway Association,
Prepared by a German Writer

HE report of the committee on foreign practice
of the American Electric Railway Association, pre-
ted at Atlantic City last October, -has attracted
onsiderable attention on the continent of Europe as
ell as in England and the United States. The German
ment is instanced by an extended abstract of the re-
, extended through three issnes of Verkehrstechnik.
was written, with comments, by General Manager
of the Hamburg Elevated Railway, who was re-
tly in the United States on a tour of inspection
American electric railways. Mr. Stein says many
nplimentary things about the report of the commit-
on foreign practice, among them that the members
re careful observers and that while they may have
en many things through American spectacles, they
mulated a vast amount of valuable data. The omis-
1 of Germany from the itinerary, however, Mr. Stein
is hard to understand, in view of the fact that
nany American railway men have visited Germany
-ing the last three or four years. Evidently he did
realize the limited time at the disposal of the com-
tee.

lhe anthor then mentions a number of developments
electric railway interest which the committee might
seen in Germany, and this summary is published
somewhat condensed, as it may serve as a pos-
unofficial supplement, by a prominent German
r and railway manager, to the report of the
ttee. Mr. Stein says:

* tained.

They could not only have seen interesting historical ob-
jects, like the first electric ear In the world, made by
Siemens, but also developments which constltute today a
decided advance in electric railway engineering and operat-
ing developments. Some equipment of chiefly German
charaeter was seen by the visitors in Switzerland, such as
single-phase, main-road electrification and the bow type of
trolley for surface cars. Notable developments in overhead
line construction and locomotives for single-phase main-line
operation, however, could have been studied to better ad-
vantage in Germany, partleularly unusually large single-
phase motors. It would have been possible on the urban
and suburban lines in Berlin to have observed the latest
types of direct-current equipment. Mercury-arc rectifier
sets, much larger than those in France and Switzerland,
could also have been inspected in Germany. The American
visitors would have had an opportunity of observing the
excellent results obtained on surface lines with brakes of
the short-circuit, disk or solencid types, which have given
in this service better general results than air brakes or
magnetie rail brakes. Of the latter kind of brakes, some
notable models could “have been seen in use on track with
heavy grades, so arranged as to permit regencration.

The visitors could also have learned how Germany has
succeeded in economizing in the use of material and elec-
trical energy. They would have found very interesting im-
provements in armature bearings and axle bearings, par-
ticularly in the use of roller and ball bearings and new
types of inexpensive anti-friction bearing metal such as
Lurgi metal. Oil-electric cars and storage-battery cars
could have been seen in operation. Data could have been
obtained in regard to progress in the development of rail
sections. It should be remembered that the first rolled
girder rail was produced in Germany (in 1873) and that
the thermit-welding, process was a German invention. The
committee could have seen, in Dortmund, a four-wheeled car
with a 4-m. (13-ft. 2-in.) wheelbase, equipped with a high-
speed motor and automobile type of gear transmission. If
they had visited Hamburg, they would have seen a new
six-wheel auto bus. They would also have had an oppor-
tunity to observe important developments in signaling
systems, such_ as the trouble signals in Hamburg, new
methods of fare collection and accounting.

But most important of all, the committee would have
found yow common the practice is in Germany to plan the
extension of city railway systems so as to fit in with future
building operations. In many countries this is considered a
practically unattainable ideal, but in Germany laws have
been passed in this respect and good results are being ob-
Finally, they would have been able to see how
engincer and architect, when working together, can design
such attractive structures for use with subways and ele-
vated railroads that these structures harmonize with the
general architecture of the city.

Aurora-Elgin Time-Table Carrics Much
Local Information

NSTEAD of carrying advertisements, the back of the

new time-table folder of the Aurora, Elgin & Fox
River Electric Company contains useful information for
commercial men as well as regnlar patrons. The inter-
urban service time-table is printed on one side of an
eight-page folder which measures 61 in. x 3% in. On the
other side of the sheet is information relative to
Aurora, Elgin and the small towns through which the
interurban line passes. Lists of clubs, theaters, hotels,
hospitals, parks, banks and manufacturers are given.
In the tabnlation of manufacturers in Aurora and Elgin
opposite each manufacturer’s name is the name of the
local street car line which passes near it. This infor-
mation gives the commercial traveler an alphabetical
list of manufacturers, their addresses and how to reach
them.

In addition to this information, schedules of city car
operation in Aurora and Elgin appear in the time-table.
These schedules give the time of departure at the center
of town and at the terminals for cars on all lines.
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tEqulpment Maintenance Notes

Dipping and Baking Motor
Frames Reduces Field
Failures

REDUCTION to about one-

quarter of the former number
of field failures has been made by
the Washington Railway & Electric
Company, Washington, D. C., during
the past 5 years. Dipping and baking
of armatures and fields was begun
on”an extensive scale in 1920 and
dipping and baking of frames with
fields in place was started in 1922.
Although many factors have con-
tributed to this result, it is felt by
the company that the practice of
dipping and baking motor frames
with the fields in place has been an
important reason for the improved
performance record.

For this purpose an electric bak-
ing oven and dipping apparatus, as
shown in the accompanying illustra-
tion, was built by the railway and
installed in its P Street shops in
1922. Just before the motor frames
are to be returned to service and
after the new fields have been in-
stalled they are baked and dipped.
The frame is preheated at 200 deg.
F. for 7 hours in the electric oven.

K456 | ]
N I
K387 [
X |
- Armmatvre | 1arlvres
733N 1 00d | )
i N\ 7] Loss
Feld railures |
3N\ 274 : Shr
~.-i- 1&&
T s
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919 1920 o2l 022 1923 192

Totnl Aemature and Field Fallares

The effect of dipping and baking on the
number of fleld and armature faliures lIs
clearly shown by the marked reduction
since 1920.

Small trucks used to move motors
around the shops are run right into
the baking oven.

After the frame has been pre-
heated all holes are plugged and it
is suspended by the chain hoist above
a shallow varnish pan. Wooden disks
cover the openings usually occupied
by the bearing housings. The frame
is then filled with varnish from a
tank above ,the pan. This is al-
lowed to remain for 10 or 15 minutes
until all bubbling ceases, when the
varnish is allowed to run out into
the pan. From the pan it flows
through a pipe to an underground
tank. After the pan is empty, a

Apparatas for Dipplng and Baklng Motor Frames with Flelds In Place

On the right are the plugs which are used
to stop up openings In the frames. In the
center Is the electric baklng oven, contain-
ing two motor frames. To the left Is the

varnlsh tank and the pan Into which the
varnish is emptied after the frames have
been treated. Air control equipment is
shown at the extreme left.

valve closes the pipe opening. A
storage air tank located near by on
the wall is connected to the under-
ground varnish tank, so that the
liquid can be raised by compressed
air to the tank shown in the accom-
panying illustration.

After the frames have been thus
impregnated with varnish they are
allowed to cool. It is not thought
necessary to return them to the ovens
for further baking. The heat which
the iron has accumulated during the
7 hours previous -baking is retained
for a sufficiently long time to dry
out the varnish properly. All motor
frames are treated in this way when
they are returned to the shop for
their regular 60,000-mile over-
hauling.

Pedestal Jaws Finished
in Shaper

N THE shops of the Gary Street
Railway, Gary, Ind., cast-steel,
bolted-type pedestal jaws, when badly
worn, are replaced with new cast-

Four Pedestat Jaw Castings Are Machined
at One Time In This Fixtare

ings. These replacement castings
are finished four at a time in a fix-
ture attached to the bed of a shaper.
These are held at one end by means
of square-headed bolts and at the
other end by setscrews. The fix-
ture congists of a heavy steel base
with uprights at two edges. The
base is a piece of 1-in. rolled steel
approximately 24 in. square. One
upright is of 13-in. steel, grooved out
to receive the shoulders on the top of
the pedestal casting. Two #-in.
square-headed bolts are used to
fasten each casting to this upright.
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And Makes

of the Consolidated Raifway &
Light Company finally. reached

the Centerville railway shop. The mas-
ter mechanic proved to be a very pleas-
ant fellow. After Dick and Steve had
explained to him that their inspection
trip was for the purpose of gathering
new ideas and information on current
methods, the three started out through
the shop. As they went over the work
of various departments, many questions
of maintenance practice were freely dis-
cussed between the two visitors and
' the master mechanic.
~ After several hours they found them-
selves in the armature room with the

ceman of that department. While
awaiting the return of the master me-
chanic, who had been called to the tele-
~ phone, the subject of bearing mainte-
‘nance came up.
~ “How do you decide when bearings
. should come out?” asked Dick. “Do
you have definitely established limits
of wear?"
 “Why, let's see; I don’t know how
‘the stations are handlin’ that now;
wait'll 1 see. Oh, John, come ‘ere a
minute, will yuh?"

A husky, grimy workman approached
" the group in responsc to the foreman's
‘call, wiping his hands on a piece of

‘waste as he came.
] “Say, John, how do those fellahs ont
it the station tell when bearin’s have
to come out?”
ohn hesitated 8 moment. Then he
ied, “Why, they put a bar up under
pinion and feel when she's gettin’
pretty loose.”

“Well, do they have a definite limit
of wear allowance?"” asked Dick.

“Sure, they take 'em out before th’
ture tears up on th’ poles. They
when she's pretty loose with the
Sometimes they fook at the arma-

s

to see if she's ruhbin’.

D ICK PRESCOTT and Steve White

| Dick Visits the Centerville Shop

a Suggestion

“Oh, you can tell when they're gettin'
pretty thin by heavin’ up on th' motor
with a bar.”

“Well, then, you don’t set a certain
fimit of wear and then take them out
when they've reached that point?”

“Huh?—Oh, they jus’ take 'em out
when they look pretty loose.”

As the master mechanic rejoined the
group, the armature room foreman
nodded to John, who returned to his
bench, still wiping his hands on the
piece of waste.

“What mileage do you get from
gears and pinions?” asked Dick, ad-
dressing the master mechanic.

“Why, we don't have a record of the
mileage of cach one. I think we're
gettin' pretty good mileage from the
gears wo've got, but I'm afraid they're
a little too hard. We do have lots of
trouble from broken teeth. Sometimes,
when one piece breaks out it gets
jammed in the teeth and bungs up the
whole gear, and we've had some shafts
breck when they jammed. It sure makes
a mess of the armature when a pinion
breaks.”

“We've just been talking about axle
bearings,” replied Dick. “Don’t you
think letting the bearings go too long
might cause some of that breakage?”

“1 don't know,” replied the master
mechanic. “There may be somethin’ in
that, though—we do get a ridgde womn
in the pinion face sometimes, out near
the end of the tooth.”

“I'm beginning to helieve,” said Dick,
‘that weo've all been too economical on
this matter of bearings, and that estab-
lishment of definite limits of wear would
not only keep our gears fitting better
but would reduce a lot of noise and
vihration.”

“] don't know but what there’s some
truth in what yon say. [If vou get any
more dope on that, I'd like to get hold
of it.!

“Fine!” said Dick. “I'll be glad to
drop you a line when we get back.”

The other upright contuins four
setscrews of 1 in. dlameter for steady-
ing the small ends of the pedestal
juws., This upright may be removed
from the base so that the castings
may be easily mounted in the permu-
nent upright. The jaws are first
fastened to the permunent upright,
after which the movable upright is
placed in position. The setscrews
are then run in to hold the eastings.
This set-up requires less than 10
minutes to make and allows four
jaws to be machined at one time.
The entire fixture was constructed in
the shop from materials on hand and
has proved handy in expediting this
particular machining job.

Clamp for Holding Arma-

tures Vertically

A{MATURES are dipped with the
commutator end up in the shops
of the Department of Street Rail-
ways, City of Detroit. For holding
the armatures while supported by the
hoist and also during handling, a
clamp has been designed to fit the
upper end of the armature shaft.
This method of support keeps the
clamp free from the compound during
dipping and also facilitates rapid
handling.

'tamp Applled 1o Armatare Shaft to Rup-
port It la Vertical Foaltlan

The clamp consists of u ecasting
with hook top. Two copper jaws are
arranged to slide inside the easting,
one being of V-shape, which is sta-
tionary, the other having ends which
fit in slots of the casting to at as
guides. After placing the elamp
over the end of the shaft, it is tight-
ened by means of an eyescrew. The
copper pieces whiech bear against the
shaft prevent Injury and at the same
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time insure a tight clamping action,
go that there is no danger of the
clamp slipping.

Testing Drawbars on Cars

RAWBARS on the cars of the

Milwaukee Electric Railway &
Light Company are tested by cou-
pling and uncoupling with stationary
drawbars mounted on pillars between
tracks at both ends of the transfer
table bay. The tests are made at
the Cold Spring shops. A rack on
each side of the bay is equipped

A Rack Mounted on n Carhonse Plliar Be-
tween Tracks Contalns Two Types of
Drawbars (o Which a Car on ihe Trans-
fer Table May IBe Cnapled for Testing
the Cnupler and Drafi Rigglng

with one city type and ene interur-
ban type drawbar head. Both of
these are identical in every detail
with the types of couplers used on
the cars. The rack is so mounted
that the height of the drawbar heads
on the rack is the same as the height
of the drawbars on the cars.
Inasmuch as all cars entering and

E
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leaving the repair shop floor are
handled by the transfer table, they
must necessarily pass by the racks.
In this method of testing it is only
necessary to stop the table at the
proper place to line up the drawbars.
Coupling and uncoupling are accom-
plished in the usual manner, the car
being moved back and forth on the
transfer table under its own power.

It has been found that visual in-
spection, or inspection with especially
designed gages will not always dis-
close defects in the draft rigging, so
that a more reliable system was
needed. This practical method of
testing by actually coupling with
stationary drawbars has proved very
reliable and actually discleses ir-
regularities in the coupling devices
which would be difficult of detection
by any other system.

Lathe Chuck for Axle
Bearings

HE difficulty frequently experi-

enced in chucking axle bearings
for boring is overcome in the Hill-
crest shops of the Toronto Trans-
portation Commission by use of a
special chuck, shown in the accom-
panying illustration, which helds the
bearing securely for reboring. The
self-centering arrangement makes
adjustment easy and saves much
time and labor.

The chuck is bolted to the face
plate of the lathe by stud bolts
through the holes, No. 14 in the ac-
companying drawing. When in posi-
tion the locating pads, which are No.
7 in the sketch, have one surface on
the center line of the face plate. The

Axle-Bearlng Chack Used for Machlning Bearlngs by the

Toronto Traosportailon Commlssion
(4) clamping steel,

(3) Cast-lron nut clamp,

'S

(9) tool steel wearlng plates, (13)

screw, (5) bronze nuts, (6) cast-iron bear- chuck studs, (14) face-plate studs to hold
ing clamp, (7) locating pads, made of tool chuck in position, (15) top key, (16) bot-

steel, (8) retalnlng plates

of machlne tom key.

axle bearing when placed in position
has its split surface resting on the
locating pads. The clamping screw
at the top is then screwed down,
which forces the clamping body down
so as to hold the bearing firmly in
position. After this has been done,
the clamping screw is held firmly by
the nut No. 5 and also by a nut clamp
No. 3, which prevents any loosening.

Truss Rail for Repairing

Rail Joints

BOUT 200 rail joints with angle
bars worn so badly that they

did not give proper support were re-
constructed by the Lincoln Traction
Company, Lincoln, Neb. They were
repaired by using a 6-ft. length of
scrap T-rail of the same section as
the rail to be repaired. The section
of rail was drilled with the same
spacing of holes as the angle bars,
and was then driven under the out-
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Truss Kall ("onstruction Used for Repalring
Worn Jolnts

side at the joint as is shown in the
accompanying illustration. One angle
bar was used on the inside of the
joint which was bolted through the
running rail tightly to the truss
rail. In addition, the two rail heads
were welded along the seam. This
made a very firm joint almost equal
to continuous rail. The length of
the truss section was sufficient to
rest on four ties.

Precautions in Replacing

Field Coils

HE following points are well

worth following while overhaul-
ing or repairing the field windings
of railway motors:

1. The field coils and motor frames
should be cleaned and painted.

2. Care should be used to make
certain that field coils are placed
properly in the frames, so as to give
the proper polarity.

3. The use of a winding diagram
will aid the man who is connecting
the field coils, and assist in prevent-
ing wrong connections.

4. The polarity of each pole should
be checked after coil is installed.
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5. Where coils are connected by
means of cable leads, connections be-
tween coils should be made by butting
the ends together and then eovering
the joint with a copper sleeve, which
is soldered in place.

6. When coils have terminals, the
end of the cable which fits into the
terminal should have a metal sleeve
soldered over the wire. This will
prevent damage to the ends of the
wire and insure a tight eonnection
when the terminal screws are in
proper position.

7. The ends of cables which con-
nect to brush-holders should also be
provided with metal sleeves or ter-
minals that ean be seeurely elamped
and Jocked to the brush-holder
casting.

8. All wiring around the frame
should be seecurely anchored to the
frame to prevent vibration and keep
the insulation from being rubbed or
cut by rotating parts.

9. Motor leads ecoming out of the
frame should be protected by insu-
lated bushings.

10. Coils should be spring-sup-

ported, and where necessary they
should be backed up by washers of
either metal or fiber, well painted.

11. Springs and washers should be
taped temporarily to the coils while
they are being replaced in order to
keep the parts from working out of
place and getting in between the pole
and pole seat during assembly.

12. The surface of the pole and
pole seat should be eleaned carefully
in order to insure a good close fit
when the bolts are drawn up tight.

13. A lock washer should be placed
under each nut, and white lead added
over the nut after tightening to pre-
vent the entrance of water.

14. Poles should never be pounded
into place with a sledge. The use of
a wooden block or piece of soft metal
will prevent damage.

15. After assembling, the poles
should be sounded with a small ham-
mer to insure that they are drawn
up tight.

16. Where dipping and baking are
carried out, best results are obtained
from dipping and baking the entire
frame after the coils are in place.

| New Equipment Available

Grinding and Buffing
Machines

COMBINATION grinder and
buffer of bench fype and with
floor-stand combination is being
placed on the market by the Hisey-
Wolff Machine Company, Cincin-
nati, Ohio. The bench machine is

made in 3-hp. and 1-hp. sizes and is
designed with an open type of spindle
The floor type machine

extension.

is also made in 3-hp. and 1-hp. sizes,
but is regularly furnished with en-
cased spindles. These machines ean
be used for a large variety of shop
work requiring the use of a grinding
wheel, buffing wheel, wire brush or
rotary wire rasp wheel. The ma-
chines with encased spindle are
fitted with four ball bearings, while
the open-spindle machines require
only two. All bearings are com-
pletely inclosed, and are provided

Thls Bench Type Comblnatlon Grindrr and Boffer Hus nn Open Spladle Exlenslon

with heavy felt washers on each side
of the bearing housing to keep out
dust and grit.

The spindles are unusually heavy
and are made of high-grade steel,
accurately ground. Flange washers
are machined all over to provide ac-
curate balancing. All inner flanges
are firmly keyed to the spindle, but
ean be removed easily by hand. The
machines are furnished with either
direct or alternating current motors.

Electrie Sandpipe Heater

TYPE of electrie sandpipe heater

for use on electric cars and loco-
motives to keep the lower end of the
sandpipe dry and prevent elogging is
being marketed by the Universal
Electric Sandpipe Heater Company,
Philadelphia, Pa. This heater is

Electrio Sandplpe Ieater ns Installed om
Lacomollve

Section af Sandplpe Henter Showlng
Interior Construction

arranged to screw into the end of the
sandpipe and a separate connection
is provided for the conduit which
carries the electrical connections.
Standard armored cable ean also be
used. The function of the device is
to keep the end of the sandpipe dry,
as in stormy weather wet sand will
not flow freely from the lower end of
the sandpipe and the particles which
stick to the sides of the pipe will
eventually close the outlet.

The method of mounting and the
construction of the device are shown
In the accompanying illustrations.
Inside the shell of the main heater
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casting and around the lower end of
the sandpipe is fitted the heating ele-
ment. This consists of a length of
Nichrome wire inclosed in but insu-
lated from a metallic tube. This
heating element is bent to a spiral
form so as to surround the sandpipe,
and the two leads for electrical con-
nections are brought out through a
separate opening in the casting. The
heating element is made by the Gen-
eral Electric Company, Schenectady,
N.Y. ‘

When installed on electric cars or
electric locomotives, the heating el_g-
ment is connected in series with one
of the lighting circuits. The voltage
and amount of current which passes
through the efement are thus reduced
without the necessity of providing
an additional external resistance.

A dependable flow of sand is essen-
tial to safe operation of electric cars
and this sandpipe heater overcomes
the difficulty of stoppage due to
“moisture and freezing conditions.

Lubricated Brake-Rod

Casting

FORM of brake-rod casting used

by the J. G. Brill Company,
Philadelphia, Pa., for the past two
years on its type 79-E truck is now
being applied to pivotal trucks
wherever possible. In the design of
this casting the lever end is closed so
as to provide an oil chamber, access
to which is through an opening
tapped in the top of the casting.
With the lever end closed the

threaded brake rod is protected from
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Closed Brake-Rod Castlog with

dirt, water and snow. Being lubri-
cated, it is safeguarded against rust.
These advantages will be readily ap-
preciated by the railway operating
men as difficulties due to brake rods
rusting tight are prevented and
brake adjustments can be made more
easily.

Divided Maehine Vise

N ORDER to overcome difficulties

from clamping irregular shaped
pieces for work on various machine
tools, the Coats Machine Tool Com-
pany, New York, N. Y. has de-
veloped a divided machine vise. It
is designed to hold tapered or ir-
regular work in a parallel position
and combines adjustability in height
with an unlimited span. Through
use of a compound parallel and down-
ward movement of the jaws, the
work is bedded on its support and
eliminates the use of a hammer. The
downward thrust of the jaws also
permits the clamping of compara-
tively thin plates, so as to keep them
lined up accurately on their packing
pieces.

The body and jaws of the vise are
made of close grained cast iron and
the jaws are faced with hard steel
serrated surfaces to insure a good

™
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Divided Vise Clampisg Work on Planer for Machinlog

Provislen for Lubrleatlon

grip. Screws are of steel and have
right and left-hand threads, the left-
hand thread running in a solid nut
on the moving jaw, and the right-
hand thread in the nut which is se-
cured to the body. Each revolution
of the screw produces a movement of
the jaws equal to twice the pitch of
the screw.

The jaws can be used -either
singly, in pairs, or in threes or fours,
where necessary to clamp irregular
shapes firmly. They may be placed
in an offset position, as is fre-
quently required by the shape of the
work. Their main field of useful-
ness in electric railway shops is on
the tables of planing, milling, drill-
ing, shaping and slotting machines.

The vises are made in three sizes,
with the width of jaw ranging from
2% in. up to 10 in. and the diameter
of the screw from % in. to 1% in. The
approximate weights per pair are
6 lb.,, 40 lb. and 220 Ib. respectively,
which takes care of all sizes of ir-
regular work.

Controllers for Shop

Motors

AMONG the recent developments
in control equipment for shop
motors are three new types of start-
ers being marketed by the General
Electric Company, Schenectady, N. Y.
These include an inclosed magnetic
switch for starting two and three-
phase alternating - current motors
and two types of automatic starters
for synchronous motors, one for
full-voltage starting and the other
for reduced-voltage starting.

With the inclosed magnetic switch,
overload protection is provided by
means of a relay which follows the
heating curves of the motor. This
switch can be operated by push but-
ton, pressure governor, float switch
or similar device, and when used as
a primary switch the only accessory
rieeded is a drum switch.

Special features of the automatic
starter include a temperature over-
load relay for close protection of the
motor from overload, and a definite
time relay which determines the ac-
celerating period.
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VARIETY of practical questions
was discussed at the seventh semi-
annual meeting of the Electric Railway
Association of Equipment Men, South-
ern Properties, held in Dallas Jan. 21,
22 and 23. On the second day a joint
meeting was held with the mechanical
division of the Southwestern Public
Service Association, and on the third
day a trip was made to Fort Worth on
the invitation of the Northern Texas
Traction Company to inspect the shops.
A new system of overhauling cars
on a 40,000-mile basis at New Orleans
was described by R. M. O'Brien. This
plan was outlined in ELECTRIC RAILWAY
JOURNAL for June 21, 1924. Mr. O’Brien
said that it is costing the New Orleans
Public Service, Inc., $75,000 to start
the system. In this is included the
cost of extra parts, such as extra
trucks, extra motors and extra line
breakers. These will be changed every
40,000 miles. When cars are brought
into the shops for overhauling, other
trucks will be ready and other motors,
line breakers, etc, The old equipment
will be sent to be repaired by the prac-
tical railway shopmen and then to be
tested by an engineer. The motor going
out of the shop will be in as good con-
dition as when first it came from the
factory, Mr. O'Brien said. This new
system is expected to result in a saving
of about $450,000 per year.

After considerable discussion as to
what really constitutes a “pull-in” the
following definition was adopted: “A
ear which has to be removed from serv-
ice prior to the completion of its regu-
lar prescribed run for any mechanical,
electrical or man failure or accident
will be termed a pull-in.”

CAR PAINTING METHODS

~ Speaking on the subject of car paint-
ing, A. Taurman said that the painting
of a ecar being repaired or rebuilt should
‘begin when the parts are being as-
sembled. In the painting of new steel
rs, the inspector should pay special
ention to the steel before it is as-
nbled to see that it is carefully sand-
sted and cleaned free of all dirt and
se, and that the primer is placed
his steel immediately after it has
n sandblasted before rust has an
portunity to begin. He should also
that all concealed parts are painted
before the steel is assembled.

_ Similar care should be exercised, Mr.
Taurman said, in the assembling of
wooden parts., All joints shounld be
carefully white-leaded and all surfaces
that are covered up or lapped should
be given a coat of paint. As a strictly
preservative precaution, the painting of

Southern Equipment Men Meet in Dallas

Ways to Reduce the Number of Pull-Ins, Car Painting, Education of
Mechanical Employees, and Motor Maintenance Were
Among the Subjects Discussed

the concealed parts adds more to the
life of the car than any other detail of
pninting. Most painters, however, are
prone to pay more attention to the
finished and exposed surfaces than to
the hidden parts. After all surfaces
have been thoroughly primed and all
ereyices, cracks, nail and screw holes
puttied up, the appearance of the fin-
ished job will be much better if all un-
even parts are sanded off smoothly.

While it is very essential to have the
best material possible, too much
thought cannot be given to the manner
in which the painting is done. The
surroundings and temperature of the
paint shop are very important items,
Mr. Taurman said. The paint shop
should be kept warm and as dry as
possible at all times. In fact, it is much
better to have the cars thoroughly dried
out before the painting is begun. Good
results can be obtained from a number
of the standard painting systems, and
enamel has good features, too, Mr.
Taurman thought, especially because it
saves time. Flat color and varnish,
however, are preferred by him because
it is possible to use more varnish than
with the enamel system.

EDUCATING SHOPMEN

Effective methods of educating the
employees in the mechanical depart-
ment were considered at length. Mr.
Taurman said that the best way was
to arouse the interest of the men, and
to inform them of what the company is
trying to do. This makes their work
easier and more pleasant. The practice
of the Shreveport Railways, according
to C. D. Rushing, is to explain to every
man his mistakes. This company also
urges its employees to read ELECTRIC
RAILWAY JOURNAL and other publica-
tions. If any employee has a good sug-
gestion, the company is glad to try it.
Putting a new man with an old man
who is familiar with mechanical work
is recommended by I. E. Kinser. Ideas
along somewhat the same lines were
outlined by W. Silvus, C. B. Lane and
J. J. Vaughn.

In Fort Worth, the Northern Texas
Traction Company has night classes for
mechanical men., The 1. C. S. course is
taught to the employees at classes held
two nights a week. If a man finishes
his course, he is reimbursed for the cost,
according to J. T. Porter, but if he does
not finish it, he must stand the expense
himself. Advantages of the I. C. S.
courses and other vocational training
courses were deseribed by H. C. Pressler
and W. W. Holden.

Mr. O'Brien stated that he holds a
meeting of the foremen once a month.

At this mecting they seclect some one
subjeect and diseuss it. Mr. O’Brien
displayed a textbook which is furnished
to every man in the mechanical depart-
ment of the New Orleans Public Serv-
ice, Inc. The men are allowed to take
these books home to study. Good re-
sults have been obtained by this means,
he said.

Having few pull-ins is a good indica-
tion that the equipment is well main-
tnined, in the opinion of Richard Merri-
weather, vice-president and general
manager Dallas Railway, who ad-
dressed the meeting. The Dallas Rail-
way has profited by belonging to the
Eleetric Railway Association of Equip-
ment Men, Scuthern Properties, he said.
Records of pull-ins during the past 3
years indicate that this company is
progressing, and it is due to the fact of
belonging to the association, he be-
lieves, because attention was thereby
directed to the matter of pull-ins.

Mr. Meriwether also emphasized
the importance of educating the shop
men. It makes very little difference
how good a mechanic the man at the
head of the equipment department may
be; if he is not an executive and cannot
organize his forces and inspirec them
in a way to get the best work from
them, he is a failure. Although he
may be the best mechanic in the world,
he is worth nothing to his company
unless he has ability as an organizer.
Work in the mechanical department is
likely to get stale unless the interest
of the men is maintained. A man work-
ing at a bench gets into a rut ecasily,
but education will go far to develop him
nn'c(!i push him along, Mr. Meriwether
said.

MoTOR VENTILATION STUDIED

Methods of installing exterior ven-
tilators on non-ventilated railway mo-
tors were described by Mr. Rushing.
His company has installed a ventilator
furnished by the Westinghouse Eleetrie
& Manufacturing Company on the com-
mutator end of Westinghouse No. 306
motors. Two cars were equipped in
this wny 5 months ago and a recent in-
spection showed that the motors were
in much better condition than the mo-
tors without ventilation. A new shaft
is furnished with the commutator end
tapered to fit the new housing necessi-
tated by the ventilator. As far as ven-
tilation is concerned Mr. Rushing said
that it is entirely satisfactory and the
motor is much cleaner inside.

Considerable variation in the period
of inspection among the different com-
panies was indicated by the discussion
on this subject. The frequency when
based on mileage varied from 500 to
2,000 miles. Companies making inspec-
tion on a time basis generally do so
every 7 days, but a few use 8 or 10
days as the inspection period.

A brush-holder designed by the West-
inghouse Electric & Manufactoring
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Company to prevent dirt getting in be-
tween the brush and the holder in ven-
tilated motors was exhibited by W. C
Looney. He said that hy using this
brosh-holder the Houston Electric Com-
pany had increased the mileage from
1,500 to more than 8,000.

The comparative life of armatures as
a result of dipping and baking was dis-
cussed. Mr. Taurman said that }ps
company got three times as much life
out of armatures that had been dipped
and baked. F. Wampler said that t!le
Cincinnati, Newport & Covington Ra.ll-
way had been obtaining an average life
of 76,000 miles per armatnore ]:Jefore
dipping and baking and that this had
been increased to 342,000 miles. M. B.
Oshorne estimated that this process
doubles the life of armatures. Mr.
Pressler agreed with this view and
W. K. Curtis estimated the increase in
efficiency at 20 per cent.

The frequency with which it is neces-
sary to renew motor leads develo_ped
considerable divergence of opinion.
Estimates of their useful life varied be-
tween 4 and 10 years.

At the end of the Thursday after-
noon meeting officers were elected for
the coming year. The present officials
—A. D. McWhorter, president, and A.
Taurman, vice-president and secretary-
treasurer—were unanimously elected.
On the invitation of J. M. Kington it
was decided to hold the next meeting
of the association in Knoxville, Tenn.,
on July 22, 23 and 24. .

Members present at the meeting
were: A. D. McWhorter, A. Taurman,
G. D. Rushing, E. D. Wright, Fre_mk
Wampler, E. W. Jenkins, F. T. Dawkins,
W. Silvus, 1. E. Kinser, W. H. Curtis,
J. J. Vaughn, R. M. O’Brien, J. M.
Kington and J. L. Brown.

L. B. Stillwell to Head
Engineering Foundation

T THE 10th annual meeting of the

A Engineering Foundation board, held
in New York recently, L. B. Stillwell
was elected chairman of the Founda-
tion. He succeeds C. F. Rand, who de-
clined re-election after serving for 5
years. E. D. Adams, who has been
first vice-chairman since 1915, was re-
elected to that office. E. A. Sperry
was chosen second vice-president. Other
officers named were: Treasurer, J. S.
Langthorn; assistant treasurer, H. A.
Lardner; director and secretary, A. D.
Flinn.
Mr. Stillwell is a past-president of
the American Institute of Electrical
Engineers and the American Institute
of Consulting Engineers. He is a
member of the American Society of
Civil Engineers, the American Engi-
neering Council, the National Academy
of Sciences, the Institution of Electri-
cal Engineers of Great Britain, the
Royal Society of Arts of Great Britain,
the American Philosophical Society and
the Franklin Institute. He is also a
trustee of Princeton University and a
director of the United States Chamber
of Commerce. For several years he was
connected with the Westinghouse Elec-
tric & Manufacturing Company. Later
he was identified with the electrifica-
tion of the Manhattan Elevated Rail-
way and the rapid transit systems in
New York city and elsewhere.

Announcement was made at the same
meeting that the four founder societies
of civil, mining, mechanical and electri-
cal engineers had begun the study of
plans to increase the endowment of
the Foundation, established by Am-
brose Swasey with a gift of $500,000,
and recently supplemented by a bequest
of $50,000 under the will of Henry
R. Towne.

Hoover Sees Progress in Highway
Safety Program

REAL progress toward better con-
trol of traffic to prevent accidents
has been made since the recent confer-
ence on highway safety, according to
Herbert Hoover, Secretary of Com-
merce. On this subject Mr. Hoover
said: .

“Legislation to improve safety on the
highways has been introduced into 38
state legislatures since Jan. 1. The
various classes of legislation and the
number of states in which each class
has been introduced can be summed up
as follows: Licensing of drivers, 11
states; driving while intoxicated, 17;
failure to stop after accident, 6; speed,
12; impounding or confiscation of the
car as a penalty for violations of the
motor vehicle law, 2, and for transport-
ing liquor or other illegal use, 7; com-
pulsory stopping at railroad crossing,
12 (one legislature is considering a bill
to repeal an existing railroad crossing

stop law); certification of title, 10;
compulsory automobile insurance or
bond, 20.

“Recently a law has been intro-
duced in one state legislature amend-
ing a law of 1858 with regard to ‘the
passage of each other by vehicles on
the highway,” thus showing that the
traffic problem is by no means a new
one.

“This legislation, if adopted, will in-
crease to 23 the nnmber of states
which require that all drivers of motor
vehicles shall be licensed. Fourteen
more states will require licenses for
drivers of vehicles for hire, while there
would remain 11 states without op-
erators’ license laws of any kind.
Twenty-two states will require some
sort of examination before the issu-
ance of license to the applicant.

“In addition to state activities, move-
ments are being started in a large num-
ber of cities for carrying out the
recommendations of the conference for
the co-operative organization of com-
munities for public safety. While many
of these cities have had safety pro-
grams in the past, these are being re-
vised and an effort is being made to
have them conform to the national pro-
gram as far as local conditions will
permit.

“At the present time 12 states have
laws requiring the -certification and
registration of automobile titles, while
similar laws are being infroduced in the
present sessions of the legislatures of
four others. The conference designated
this class of legislation as ‘one of the
most important and effective means for
reducing thefts, and, by virtue of this
result, owing to the relation between
the theft and accident hazards, also a
measure for improving the present pub-
lic accident situation.”

Pacific Claim Agents’ Association

THE next meeting of the Pacific
Claim Agents’ Association will be
held at the Hotel Biltmore, Los Ange-
les, Cal,, July 22 to July 25, inclusive.
This date was set at a meeting of the
executive committee of the association,
held at the offices of the claims depart-
ment of the Market Street Railway,
San Francisco, on Feb. 14. A tenta-
tive list of subjects follows:

“Will Periodical Physical and Mental
Examinations of Trainmen Reduce Ac-
cidents? How Often Should These Ex-
aminations Take Place and What Should
Be the Scope of Such Examinations?”

“Methods of Facilitating Vehicular
Traffic in Cities.”

“The Advantages and Disadvantages
of Presenting Claims Against Automo-
bile Owners and Others Responsible for
Damage to Company Property.”

“Perfecting Plans for Reference so
that the Claims Department in an
Emergency Can Be Readily Enlarged to
Meet Any Catastrophe that May Arise
on Company Property.”

“Training of Men for Positions as
Investigators and Adjusters.”

American

Association News |

A. E. R. A. in New Quarters

EW OFFICES are now being oc-

cupied by the American Electrie
Railway Association. They are in the
Johns-Manville Building, 292 Madison
Avenue, New York, at the southwest
corner of East 41st Street. The move
from the former quarters at 8 West
40th Street was made over the holiday
which included Feb. 23. The change
was made with great celerity.

The space now occupied comprises the
whole 14th floor. The quarters are
plainly but comfortably and efficiently
furnished and arranged. Partitions,
the upper half of which are glass, sep-
arate the various offices. The lighting
system is semi-direct. As for the build-
ing itself, it is abont 5 minutes walk
from the Grand Central Terminal,
3 minutes from the subway system and
surface lines, and close to the Engineers’
Club and the Transportation Club.

More than 2 years ago the former
office space became overcrowded, and
the association took over two additional
rooms on the same floor. The volume
of work continued to increase, and a
year ago additional space was taken on
the fifth floor of the building. This ar-
rangement was not satisfactory since it
separated the Bureau of Information
and Service from the rest of the head-
quarters, but it was the best that could
be done at the time.

L. S. Storrs, the new managing direc-
tor of the association, will have his
headquarters in the Johns-Manville
Building, but their location has not been
definitely determined. His suite, how-
ever, will probably be on the 12th floor
of the building, the one immediately
below the floor now occupied by the
other officers of the association. There
is no 13th floor.
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The News of the Industry

Home Rule for Buses Up Again
in Ohio

"The hearing before the Public Utili-
Commission of Ohio on the appliea-
of the Pecople’s Motor Bns Com-
¢ and the Cleveland Railway for
ating rights in Cleveland, scheduled
> Feb. 11, was postponed indefinitely
give the State Legislature, now in
on, a chance to consider amend-
that have been proposed to the
g law under which the operation
f buses is regulated. One of these
ments will take control of motor
ransportation in ecities and in
icipalities eontiguous thereto from
tate Publie Utilities Commission
place it in the hands of the local
nments. A Dbill to do this has
y passed the State Senate, and
but one vote of passing the
se on Feb. 19. On reconsideration
measure was to come up again
he week ended Feb. 28,

Unlawful for City to Pass
nce Against One-Man Cars

ge Isaac Wolf in the Superior
at New laven, Conn., recently
a permanent injunetion re-
ing the city of New Haven from
ing with the operation of the
n double-truck trolley cars used
Connecticut Company in that eity.
handing down his deeision Judge
ade it plain that the issue did
olve whether the ordinance in
on should be adopted and enforeed
the ground of public eon-
ee and safety, but merely
er the ecity by provisions of
arter is vested with power to
i such an ordinance. The eity pro-
the operation of the one-man
ruek trolleys with “An ordi-
to prevent accidents, facilitate
and preserve good order in the
s of the city and highway districts
fo seeurc the safety of persons
said streets.”

0 Abandonment on Five Lines
in Buffalo

Public Service Commission
order directing the Interna-
way not to abandon service
22 on five of lIts local lines in
as had been threatened.
conference with members of the
Service Commission in New
y 48 houra prior to the time the
nt order was to go into
leman Joyce, chief counsel for
Management, Inc., although con-
' to withdraw the order, said
ourt or commission could foree
to undertake the operatlon
ying enterprise and that the
1al Railway has been operat-
. system at an annual loss of

$660,000. The ecommission, however,
tssued a mandatory order directing con-
tinued operation of the five lines which
were scheduled for abandonment.

One-man cars were placed in opera-
tion on Feb. 22 on three additional lines
in Buffalo—Niagara Street, Broadway
and Elmwood Avenue. These are three
of the heaviest patronized lines in the
city. The economy program was an-
nounced by the company in a brief
statement to car riders.

There is now pending before the Pub-
lie Service Commission an application

of the company for a higher rate of
fare and a similar action is pending
whereby the city seeka to have the fare
redueed to 5 cents. The present fare
is 7 cents or four tokens for 25 cents.
A rate of 8 centa ecash with two tickets
for 15 cents has been suggested.

The International Railway is consid-
ering the abandonment of the Main
Street ecar line in the eity of Niagara
Falls and has asked for a 7-cent fare
or four tokens for 25 cents in that
eity. The company now charges a
6-cent fare in Niagara Falls.

Bus Report Presented in New York

Transportation Board Makes Suggestions for Guidance of City—Routes
for Private Operation Recommended—Many Railway
Companies Seek Operating Righis

HE Board of Transportsation of

New York City filed with the Board
of Estimate and Apportionment on Feb.
20 its second report on the pending
petitions for omnibus franchises in the
city of New York. The report deals
with 80 applications by 52 corporations
or individuals, many of them loeal rail-
way companies, for franchises to oper-
ate 113 routes.

The report was made in response to a
resolution of the Board of Estimate on
Nov. 3, 1924, requesting the Board of
Transportation to conduet a further
examination and investigation of all
applieations for omnibus lines in the
five boroughs and to embrace in the
report information which the Board of
Transportation deemed should be in
possession of the Board of Estimate for
its guidance in considering omnibus
franchise applientions.

If the right of the city to own and
operate omnibus lines is upheld a series
of routes and lines that may properly
be established In all the boroughs is
laid out and recommended in the report.
If the right of the city to engage in
munieipal operation of omnibus lines is
denied, it is recommended that a grant,
either in the form of a permit or a
franchise, be made to petitioners desir-
ous of providing such operation. In this
event, the board believes a definite plan
of routes and franchise conditions
should be considered so that all those
seeking franchises may have a standard
form of application and the Board of
Estimate have for its consideration pro-
posals that are comparative and com-
petitive.

The report points out that if the
city eannot undertake municipal omni-
bus operation the Board of Estimate
could tentatively, at least, approve the
routes and the form of proposed fran-
chise and invite applications which
would be uniform.

As a basis for standard proposals
for franchise grants the board recom-
mends that the following factors be ad-
hered to:

(a) Duration of franchise.

(b) Fare 10 be charged and transfer con-
ditions.

(¢) Compensation o be pald to the city
for the franchise,

) Service or headway lo be offered at

the beginning of operation.

(¢) Type of vehicle to be employed.

In its treatment of the question of
fares the report states:

Most of the pelilioners for omnihus
franchises cxpress willingness to operale
and maintain service for a 5-cent fare.
Some offer to grant transfers for thal fare
without cxilra charge for transfer, and
others slipulate thal a charge shaill be per-
mitted for transfers. Olhers of the pell-
lioners, Inecluding soma of Lha surface rafl-
road corporations and the corporalion that
now operater a comprehensive omnibus ays-
lem fn Manhattan under perpetual fran-
chise and tempornry pormits for a 10-cenl
fare, demznd a 10-cent fare for longi-
tudinal or 1runk line service, with a 5-cent
fare for crosstown or short roula service,
Those corparations lhal offer service for
5 cents are for the most part newly erenled,
and some of them are not al present In the
transporiation fleld. There {8 no presenl
reason, however, to quesition their financial
abliily to earry oul the proposals submitted.

Records of omnibus operation In this eity
and elsewhere show Lhat such operalion is
heing maintained over corlzin roules for a
5-cent fare. On some roules the relurn for
a B-cent fare may be Inadequale because of
tigh! patronage or length of haul, but for
a syslem embracing both short and long
hau] traMc several of lhe petitioners sisle
thnl they are prepared to operale for a 5-
cent farc.

The report indicates that the esti-
mated Initial cost of equipping and
housing 1,259 buses will be approxi-
mately $11,000,000, of which $3,000,000
will be for garnges. The estimates for
bus equipment are:

" B Buses Cost
Manhattan ........ 438 $3.130,900
Bronx o.ocvvssenos 13 497,100
Hrooklyn .....co0.0 422 2,743,000
Queens ......00000. 325 2,112,500

1,259 $8.483,500

In dealing with the cost of operation
the report says:

From most carefully complled statistica
it would thus appear that In order to meet
all necessary oxpenses on the basis of a
b-cenl fare clght or more pnisengers per
mlle must be carried, or “pleked up,” for
double-deck servico and six or more pas-
rengers per mile for single-deck service.
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Forty of the 52 corporations or in-
dividuals that have petitioned for bus
franchises seek to obtain grants for
single routes or for from two to six
routes. These applications are classi-
fied as miscellaneous largely for the
reason that in many cases the routes
are disconnected or that generally no
comprehensive system of bus trans-
portation is indicated by the applica-
tions.

Among the applicants for bus routes
to be operated in conjunction with ex-
isting rapid transit lines are the Brook-
lyn-Manhattan Transit Corporation, the
New York Railways and the Staten
Island Rapid Transit Railway.

The application of the New York
Railways discloses that the company
proposes to abandon 20 miles of trolley
lines and substitute 40 miles of bus
routes. The railway officials suggest
payment of $5,857,677 out of omnibus
earnings in return for discontinuance
of surface railway property that cost
originally $7,857,405. Part of the sur-
face railroad track proposed to be paid
for under this amortization scheme has
been unused and practically abandoned
for some time past. It is estimated by
the company that the salvage that will
accrue to it from sale of this scrapped
surface railroad property will be 5 per
cent of original cost. Franchise rights
are asked for practically 100 per cent
more mileage for omnibus service than
it is proposed to discontinue as surface
railroads.

While a 5-cent fare can only be
charged for railroad operation, a 10-
cent fare is proposed for longitudinal
or trunk lines of omnibuses. The only
free transfer proposed in connection
with omnibus service is from 10 cent
lines to 5 cent lines.

The Interborough Rapid Transit has
not. filed formal application for a bus
franchise, but the company has ex-
pressed a desire to operate crosstown
or other feeder lines as may be agreed
upon for a 3-cent fare. The Third
Avenue Railway, operating in Manhat-
tan and the Bronx, has also signified
its willingness to run buses.

Express Bus Service Between
Fairmont and Morgantown

De luxe express bus service be-
tween Fairmont and Morgantown,
W. Va, is being planned by the
Monongahela-West Penn Public Service
Company as an added feature to its
Morgantown-Rivesville service. If the
State Road Commission concurs in the
arrangement, ' the service will be
started in about 6 weeks.

A modern Fageol bus of 25-passen-
ger capacity has been purchased and
the contemplated schedule provides for
four or more round trips each day with
running time between the two cities
1 hour and 15 minutes. :

Bus Lines Will Supplement
Railway in Minneapolis

Although it has been ruled that a
proposed ordinance granting the Minne-
apolis Street Railway, Minneapolis,
Minn., an exclusive franchise to sup-
plement its trolley system with bus

lines will require a special enabling act
from the Minnesota Legislature the
city attorney holds that by agreement
Council may require the company to
establish certain bus lines. The com-
pany now is operating buses between
the Twin Cities and between St. Paul
and Stillwater, Minn., a suburb.

The railway expects to spend $500,-
00C for bus equipment after the ordi-
nance is passed, in addition to buses
already planned to fit ordinances al-
ready effective and those now in serv-
ice in north Minneapolis. A garage
will cost $100,000 additional. Uni-
versal transfers will be given, but the
bus fare will be higher than the car
fare, which is 6 cents.

Chicago Mayor Wins

Prospects for $600,000,000 Traction
Program Believed to Be Enhanced
by Election on Feb. 24

Mayor Dever and Samuel Insull have
agreed on $85,000,000 as the price to
be paid by the city for the Chicago
elevated lines. The conclusion of the
deal was announced on Feb. 25, after
8 months of dickering. The compromise
was reached the day after the forces
aligned behind Mayor Dever had sue-
ceeded in electing an outright majority
of the City Council to back up his
$600,000,000 traction ordinance. This
neasure called for the construction of
elevated lines by the city in the event
that a deal with Mr, Insull could not
be arranged. The city yielded several
points in the ordinance and the redraft
was at once submitted to the Council
for passage.

The outstanding feature of the elec-
tion on Feb. 24 was the decisive ap-
proval of the policies of Mayor Dever
as reflected in the results at the polls.
Mr. Insull's attitude is that so urgent
is the necessity for an adequate trans-
portation plan that he cares not what
the scheme may be that is proposed,
provided it embodies a co-ordination of
the local transportation facilities and
the development of rapid transit in the
largest sense of tie word.

Hostility of the old ring of Chicago
politicians who ran on a “5-cent fare”
platform in the days of William Hale
Thompson has taken a new turn in re-
lation to the $600,000,000 Chicago trac-
tion ordinance. Governor Small' has
entered the arena with an order to the
Illinois Commerce Commission to make
a thorough investigation of the ordi-
nance before it comes to referendum.
He is also having a traction bill drafted
for the Legislature.

Small acted at the behest of Fred
Lundin, who “made” Thompson and had
to retire from politics when the notori-
ous Chicago graft trials broke Thomp-
son’s grip on the machine. Thompson
and Lundin split. The latter now seeks
to take away the foundation for Thomp-
son’s 1927 mayoralty candidacy by
stealing the transportation issue.

The bill which Small is having drawn
is likely to provide for the creation of
a “transportation district,” a tax-
assessing government functioning sim-
ilarly to school governments. Thomp-
son once sponsored such a plan, but

Lundin now says he was the anthor
of it. The price of political preference
is again being expressed in terms of
patronage.

Rockford Mayor Awards
Franchise to New Company

The city traction problem in Rock-
ford, Ill., became acute recently when
Mayor J. Herman Hallstrom cast the
deciding vote awarding the railway
franchise to the Rockford Public Serv-
ice Company, headed by T. M. Ellis, Jr.,
in opposition to the Rockford City Trac-
tion Company, now operating in the
city. The Council was divided eight
and eight on the two franchises sub-
mitted. Final action is dependent upon
a referendum at the city election on
April 7.

Prior to the Council’s action the
Rockford City Traction Company ran a
series of advertisements addressed to
the public and Council in which it set
forth its side of the case.

The City Traction Company for 2
years has been operating under a tem-
porary franchise, but has been negotiat-
ing for a franchise ordinance embody-
ing railway and bus services, and had
apparently come to an agreement on
terms when Mr. Ellis came forward with
his offer. The Rockford City Traction
Company does not consider the problem
settled. W. C. Sparks, manager; F. W,
Walker, representative of the bond‘-J
holders, and Judge R. K. Welch, attor-
ney for the company, issued a state
ment expressing surprise at the hasty
action of the Council “without giving
all parties interested a chance to b
heard and which, if it prevails, works ¢
gross injustice on those who now have
their money invested in this property.”
The various steps in the Rockford con-
troversy have been followed in the
ELECTRIC RAILWAY JOURNAL.

Insurance Measure Dead in
New York

Compulsory insurance for all motor
vehicle owners is dead at Albany for
this year at least, in the opinion o
Lewis G. Stapley, chairman of the
motor vehicle committee of the A
sembly and chairman of the joint le,
lative committee on motor vehicle leg
lation, who presided at the hearing
Albany on Feb. 24 on the various
motor vehicle bills before the Legis:
lature.

The New York State Auto Bus Asso:
ciation, however, through James J
Dadd of Rochester, its secretary-tre
urer, has recommended the amendm
of section 282-b of the highway law
so that all motor bus concerns carryin;
passengers for hire would be subject |
the provisions. At the present time th
law excepts corporations. While
Public Service Commission is requiri
liability insurance as a stipulation t
the certificate of convenience and nece:
sity this ruling is not retroactive as
old corporations. The Bus Associatio
feels that what is fair for one is fa
for another and that it is unfair |
except a bus owner because he is a col
poration. An amendment to the la
covering this feature is expected to
introduced at an early date.
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Passage of Moorhead Bus
Bill Awaited

The Moorhead bus regulation bill
was advanced another step toward pas-
sage in the Indiana Senate on Feb. 9.
The bill would place eommercial motor
vehicles under the regulation of the
Public Service Commission. Bus inter-
ests want their vehicles under the diree-
tion of the State Highway Commission.

The Moorhead bill was amended so
as to exclude private truck owners.
Another amendment made provision
for continunnce of city bus lines under
the econtrol of city boards where
already so established. The third
amendment was to the eclause taking
eare of existing bus companies in the
mntter of issuing certificates of con-
venience and necessity. It made that
clanse refer to bus lines that were
existence ninety days prior to the
king effect of the act instead of
ninety days prior to Jan. 1, this year.
The fourth amendment struck out the
emergency clause. This will delay the
enforcement of the act, if it is passed,
til the proceedings of this Legisla-
re are published, which will be some
time in May. With the emergency
use attached, the bill would be in
ect immediately after the Governor
pended his signuture.

s,

Goldsbhoro to Have Buses

The Board of Aldermen of Golds-
ro, N. C., recently granted an exclu-
sive franchise to H. G. Bales, for the
tion of buses beginning March 1,
, for a period of 10 years. Mr.
is president of the Highway
or Transit Company, a eoncern
ating buses between Goldsboro and
rsaw. Transportation will now be
railable to the residents of Goldsboro,
ho have been denied service since the
sboro Eleetric Street Railway
abandoned service a few years ago.
A reeent statement from the city said
the Geldsboro Electric Street Rail-
was no longer in existence since
city took over its holdings; that
property was now in charge of
. Grantham as city manager, and
the greater portion of the track-
and equipment had been disman-
Further, it was the purpose of
city to dispose of all the equip-
The new proposed operation will
t of not less than three buses of

'y

g ecapacity of between 20 and
passengers. Mr. Bales said he
d loop the city with five buses run
gular schedule. The rate of fare
10 cents, but books of 20 tickets
‘be sold to school children for $1.
aaid that the original investment
ires $50,000.

Albany Company Secks
10-Cent Fare

United Traection Company, oper-
in the cities of Albany, Troy,
Whntervliet and Rensselaer,
filed a petition with the Public
Commission on Feb. 21 asking
inerease in its fares from 7 to
, effective on short notice. The
fare was fixed by order of the
ion on July 5, 1922.

The petition of the company declares
that the fair value of the railway now
exceeds the sum of $15,000,000 und
that the revenues have not been suffi-
cient to meet the costs. A table sub-
mitted shows for 1922, from June 30,
a total railway operating revenue of
$1,624,814 and operating expenses and
taxes of $1,461,939, leaving net operat-
ing revenue of 352,875; 1923, operating
revenue, $3,234,149, operating expense,
$3,084,437, with net revenue of $149,-
T711; 1924, operating revenue, $3,205,-
850, operating expense, $3,076,247, with
net revenue of $129,608, all before the
payment of fixed charges and taxes.

More Bus Rights Sought
in Rochester

Independent bus owners of Rochester,
represented by James J. Dadd, secre-
tary of the New York State Auto Bus
Association, have petitioned the City
Council for permission to operate a belt
bus line over 30 streets in the city of
Rochester. The proposed line will
eross thirteen of the local lines of the
New York State Railways, but only
in a few minor instances will it parallel
the railway routes. It is planned to
operate with six sedan type buses.

Rochester now has virtually no cross-
town lines and the proposed route
circling the city would connect with
all parks, golf links, ete. Its backers
profess themselves willing to furnish
transfer privileges with the railway.

As has been explained previously,
the New York State Railways has
petitioned to run buses over the Ridge
Road, a route now served by Buckley
& Buckley, operating under the name
of the Ridge Road Bus Lines. Officials
of the state bus men's association op-
posed this plea at public hearings.
Following announcement that the Man-
itou railway line would suspend oper-
ation, the New York State Railways
proposed to establish a network of bus
lines along the lake shore serving
towns along the railway. The inde-
pendent owners, headed by Mr. Dadd,
now propose to operate buses from
Nine Mile Point to Manitou, serving
virtually the same route. They have
petitioned the town boards along the
line for operating rights.

The Council has referred the belt
line petition of the independents to a
committee. Council members, it is said,
are loath to authorize nny competition
with the New York State Railways,
whieh operates in Rochester under the
service-at-cost contract and for 4 years

straight has fniled to make its gunr-

anteed return.

Expansion of the bus system of the
railways is looked for as the outcome
of the rivalry. Purchase of the Buckley
line by the traction interests is re-
garded as another possibility.

Canadian Government Suggests Elec-
trification.—Elecetrification of railroad
lines in Quebee Province is foreenst
by Premier Taschereau, who recently
suggested such a plan and promlised
that if railway companies adopted the
proposal the province would do all in Its
power to assist. Abitibl Southern,
which is now obtaining ita charter, Is
the first road to indicate it would take
advantage of government suggestlon.

Question of Paving Responsibility
Considered

The New York Transit Commission
reserved deecision on Feb. 24 on the
question whether the New York Rail-
ways in its reorganization should be
permitted to abandon lines on which
service has been discontinued und thus
probably escape responsibility for its
share of the cost of repaving and resur-
facing the streets when the tracks are
torn up. The cost to the company, If it
is held responsible, is estimated at
nbout $500,000.

The matter came before the Transit
Commission at a hearing on the form
of deed of sale of the company's prop-
erties, which were sold in foreclosure
proceedings last summer. In this deed
from the New York Railways to the New
York Railways Corporation, as the
reorganized company will be known,
there has been omitted the Delancey and
Spring Streets lines and parts of the
Avenue C, Madison Street and Sixth
Avenue lines, service on which was dis-
continned soon after the late Job E.
Hedges was appointed receiver. Un-
der the law, a receiver can discontinue
service on an unprofitable line but can-
not surrender the franchise, as such ac-
tion can only be taken by the directors
of n solvent company.

Assistant Corporation Counsel Edgar
J. Kohler objected to approval of the
deed without the inelusion of the dis-
continued lines. Mr. Kohler said that
the Manhattan Surface Coach Company,
which he said was a subsidiary of the
New York Railways, had applied for
bus franchises on the streets occupied
by the discontinued lines and contended
that the company wanted the city to
stand the entire expense of resurfacing
the streets and then permit its sub-
sidiary to operate buses upon them.

George H. Stover, assistant counsel
of the eommission, also opposed the ap-
proval of the deed without inclusion of
the discontinued lines. Joseph P. Cot-
ton, counsel for the company's reorgan-
ization eommittee, advocated approval
of the deed, as did Hugh J. Sheeran,
the present receiver.

Madison Company Adopts Bus

as Auxiliary

The Madison Railways, Madison,
Wis., will begin on March 1 the opera-
tion of a bus line from the Capitol
square to the residential distriet of
Nakoma. This will be its first experi-
ence in the operation of buses as an
auxiliary. Dudley Montgomery, vice-
president of the railwny, announced
that three street car type buses, seat-
ing 29 pnssengers, would be purchased
from the Yellow Coach Manufacturing
Company, Chicago. The proposed
schedule provides for 25 trips each
way daily. It is believed that as traffic
warrants bus lines will be established
in other parts of the ecity.

Some tlme ago the Wingra Rus
Company, Madison, applied to the Com-
mon Council for an exclusive franchise
to operate buses in the eity. With the
proposed activity in the bus field by
the railway it is generally thought that
this application will not be favorably
acted upon.



352

ELECTRIC RAILWAY JOURNAL

Vol. 65, No. 9

New otes

Fare Increase Deferred.—The Cleve-

land Railway, Cleveland, Ohio, has
postponed the raising of car fares from
5 to 6 cents in Lakewood, a suburb, in
accordance with a recent agreement
with that city. This action was taken
by the railway in view of the attitu(}e
of the City Council of Cleveland in
refusing to approve the change, even
for a year.

Considers Improved Service in Re-
mote Sections.—The City Council of
Portland, Ore., in a public hearing, re-
cently discussed the problem of improv-
ing railway service in remote sections
of the city, especially in the St. Johns
district. F. I. Fuller, vice-president of
the Portland Electric Power Company,
stated that his company was willing_to
co-operate in any way that would give
the patrons of the district the best
service. He called attention to the fact
that last year 4,500,000 passengers
were carried on the line, with receipts
of more than $250,000. The report of
Commissioner Mann on proposed im-
provements was heard. Mr. Fuller
stated that the improvements suggested
in the report would cost more than
$250,000, but believed the service should
be given.

Must Explain Platform Extension
Neglect.—The Chicago Rapid Transit
Company, operating the elevated lines
in Chicago, has been cited by the Illi-
nois Commerce Commission to explain
the failure to lengthen the elevated
platforms in the loop district as author-
ized by the commission. The company
has an application pending with the
city for permission to extend the plat-
forms, but action has been delayed for
the last 6 months pending negotiations
between , Samuel Insull and Mayor
Dever over the purchase of the elevated
lines. The city has final jurisdiction.

Bus Operator Protests Grant to
Railway.—The Columbus & Marysville
Bus Company, Columbus, Ohio, has
filed a protest with the State Utilities
Commission against granting the
Columbus, Urbana & Western Electric
Railway a certificate to operate a bus
line over Riverside Drive from Fish-
inger's Bridge, 8 miles north of Colum-
bus, to the center of the city. The
protestant claims that residents in the
community north of Columbus have
easy access to the city on its buses,
also on city street cars and on Colum-
bus, Urbana and Western interurban
cars. There is not encugh business for
two bus lines, the complaint says.

Traction Solves Puzzle.—There will
be no more unmerciful chewing of inno-
cent lead pencils over a lost word on
the de luxe trains of the Illinois Trac-
tion System. Cross-word puzzle dic-
tionaries have been installed in the
parlor car coaches of the Capitol
Limited, the de luxe train running be-
tween St. Louis and Peoria. The sleep-
ing car Illini, from St. Louis, Decatur
and Champaign, which has reading
tables, will also be equipped. The old
faithful game of “rummie” is becoming

a lost art among railway passengers.
Every one is working cross-word
puzzles, so the company is supplying
dictionaries to solve its patrons’
puzzles.

Bus Service Grows.—Another Pierce-
Arrow de luxe passenger coach has
been placed in service on the Niagara
Falls - Lewiston - Queenstown route of
the Gray Bus Line of Niagara Falls.
This is the second of these buses placed
in service over the Niagara Scenic
Highway since the Niagara Falls
Power Company took over the Niagara
Gorge Railway, which controlled the
Gray Bus Line. The company’s buses
are painted a very light shade of gray
with vermilion trim.

Use the Trolley and Save Money.—
The fact that the price of gasoline
has increased in Detroit more than 44
per cent since the first of the year is
pointed out by officials of the Detroit
Department of Street Railways in
placards on all municipal cars which
carry the sign “Gas up 44 per cent;
save by trolley.” With the price in-
creases put into effect by the gasoline
producers and the 2-cent gasoline tax,
which recently went into effect in the
state when the bill was signed by Gov-
ernor Groesbeck, D. S. R. officials have
used the placard to advise motorists to
save by using the trolley cars for city
riding and leaving their automobiles at
home.

Substitution of Municipal Buses for
Private Ones Approved.—Plans for the
operation of buses by the Seattle Mu-
nicipal Railway on Tenth Avenue
Northeast and branch lines in the Uni-
versity district have been approved by
D. W. Henderson, superintendent of
railways, who expresses the belief that
the buses in time would yield a profit.
The buses will replace those now being
operated by a private concern. Under
the present private operation patrons
of the buses pay 10 cents cash fare
with transfer, the city receiving 2%
cents of this amount. If the city takes
over the buses the fare will be reduced
to 8% cents, with transfer privilege to
the street cars.

Three-Cents-a-Mile Tickets Valid.—
The Public Service Commission has
approved a new regulation of the Buf-
falo & Erie Railway, Buffalo, N. Y.,
providing for the sale at all ticket
offices of the company of books, each
containing two one-way tickets, valid
for transportation of persons present-
ing ticket between points named on
ticket, at 3 cenis per mile per trip.
No ticket will be sold for a distance of
less than 5 miles. This ruling became
effective Feb. 20.

Contract Approved.—An application
filed with the Public Service Commis-
sion by the Philadelphia Rapid Transit
Company, Philadelphia, Pa., for ap-
proval of a contract with the Township
of Upper 'Providence was considered
recently. A representative of the
transit company, lessee of the Darby,
Medina & Chester Street Railway, ex-
plained that by payment of $13,000 the
transit company was relieved of all
liability with respect to the paving and
maintenance of the streets in the town-
ship oceupied by railway tracks. There
was no protest and the matter was re-
ferred to the entire commission.

‘Salisbury instead of cardboard tick

Course in Public Utilities Offered.
A new course in public utilities will b
offered in the Indiana University i
Indianapolis in the spring semest
The course, under the supervision
Marvyn Crobaugh, will include the
tory, development and present status
the industry. Besides the regu
course of study there will be a se
of lectures by public men familiar v
public utility problems. The speakers
include Martin J. Insull, Middle W
Utilities Company, Chicago; Arthur
Brady, Union Traction Company of
derson; Dean Heilman of Northweste
University, and prominent engine
and public service commissioners.

Motorman Abselved in Accident Ca
—Although held responsible by the
terstate Commerce Commission for
rear-end collision between two traini
on the Buffalo-Niagara Falls hi
speed division of the Internatio
Railway on Oct. 19, when many exc
sionists were injured, Howard Fo
man, motorman of the second secti
was absolved from all blame by Coro!
J. E. Helwig of Tonawanda. Fail
of the equipment of the car to funct!
properly was given as the cause of
accident by the coroner.

Resolution Praises Retired Presi
—~Charles L. Kurtz, whose resign:
as president of the Columbus Railw
Power & Light Company, Columb
Ohio, was 1ecently referred to in
ELECTRIC RAILWAY JOURNAL, will
presented with an engrossed copy of
resolution passed by stockholders
directors of the company which
presses their appreciation of the
ner in which he conducted the bus:
of the company during his presid
The resolution regretted the loss o
advice and interest and assured |
Kurtz of the well wishes of his forn
associates in the years to come.

Accident on P’ennsylvania at Newark
—Three persons were killed and thirt
two others were injured, several s
ously, when a Philadelphia local tr
on the Pennsylvania Railroad ram:
into the rear of an Atlantic Coast L
express standing at the platform
Manhattan Transfer early on Feb.
on the New Jersey Meadows.
accident occurred on the electric di
sion of the road.

Use of Tokens Extended.—The Nort
Carolina Public Service Company
now using tokens on all of its cars

They are being sold at the same
that has prevailed for tickets, 7
each or four for 25 cents. Tol
have been used by the company
Greensboro for some time.

All-Night Service Unprofitable.
Operation of all-night service over
Stark Electric Railroad between
ance and Canton, Ohio, is a 1
venture, according to company offi
The service was started several m
ago to accommodate railroaders
live in Alliance and report for wor
the company shops near Canton.
contract between the Stark Ele
Railroad and the Pernnsylvania
road which resulted in establishing
all-night service expired Jan. 1.
road officials have made no move
renew the agreement.
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Buses Replace Cars.—Word has been
ived from Leavenworth, Kan., that
loeal trolley service has been sus-
d and five Mack 25-passenger
are now providing the local trans-
jion facilities. Last December
Kansas City, Leavenworth & West-
Railway applied for and was
ranted permission to abandon street
ir serviece in Leavenworth and substi-
bus service in its stead, to operate
the two routes formerly covered
e trolleys. The traction company
ed a separate bus operating com-
known as the Leavenworth Trans-
ion Company, which placed buses
srvice recently. The two routes,
are between 3 and 4 miles in
, are now being covered by the
s, operating on an 8-cent fare.

Prohibiting Bus Operation
ined. — A writ restraining the
courts from taking action in the
of the Union Traction Company,
on, Ind., against Donald Lake
others, involving their right to
ite buses in Muncie, Ind., has been
by the Indiana Supreme Court.
case has been pending in the courts
me time.

Wins Case.—A verdict of
0 was recently awarded to Mrs.
hrampanis for the killing of her
by a trackless trolley oper-
by the city of New York on Staten
in March, 1923. The corporation
nterposed the defense that as
was operating illegally it was
swerable in damages. When
e Strong had sustained the city’s
the attorney for Mrs. Chram-
puntered this move by amending
mplaint so as to join Mayor
nd the members of the Board
ate and Apportionment indi-
ly as defendants. A jury before
eme Court Justice May in Staten
nd on Feb. 18 decided that the city
answerable to the widow and

Boxes
¢ s Central Power Company re-
ly adopted the system of fare boxes

cars in Little Rock, Ark. To help
3 have the exact fare ready
token or metal ticket has been

a.

in Little Rock.—The

Enforcement of Paving Ordi-
Restrained.—Suit has been filed
Federal court in Indianapolis,
the Terre Haute, Indianapolis
rn Traciion Company against
of Newecastle, John H. Morris,
and Robert S. Hunter, city at-
, asking an injunction restrain-
enforcement of a city ordinance
ould require the company to lay
s and pave a part of a street
stle. The complaint alleged
ordinance is in violation of the
constitution in that it deprives
aintiff of its property without due
s of law and is contrary to a
act held by the company with the
 of Indiann.

 Companies Secure Permits.—The
‘ Public Service of St. Louis,
owing a public hearing, de-
issue permits for a bus line
orissant Avenue to both the
or Bus Company nnd the
Bus Compnny, an suxiliary
ited Railwnys.

Auckland Uncertain About Buses

The City Council of Auckland, New
Zealand, is adding to its bus equipment,
but believes that “tramways remain
supreme for mass transportation of
dense communities of the cities.” The
tramway system in Auckland was
taken over by the city in 1919 and
serves a population of 170,000. To
carry this traffic 186 cars are used and
these operate over 30.35 miles of route.
Though a municipal enterprise jitney
buses were allowed to run, and these,
with the great increase in private auto-
mobiles, have caused a strain on the
finances of the tramway system.

The Council decided to put the
matter before the public, and late last
year published a statement giving an
official review of its tramway policy.
In this review the Council expresses its
belief that no other vehicle can ade-
quately or satisfactorily replace the
tramway cars, so far as regards the
transportation needs of 90 per cent of
the community. The question, it says,
is whether it is proper to allow the
tramway service to be impaired by
senseless competition because of the
habits of the remaining 10 per cent of
the population. Buses alone are inade-
quate to serve the situation.

The city has decided to expand its
bus service. Last fall it had 10 on
order and it has decided to order 20
more to take the place of any fur-
ther track extensions, for the pres-
ent, though 10 additional cars are to
be added for the 1925 season.

Traffic Congestion a Problem
in Glasgow

A traffic survey for the relief of
street congestion was suggested to the
members of the Glasgow Town Council,
Scotland, at the annual inspection of
the tramways undertakings. Referring
to the suggestion to eliminate all tram-
ways from the central area of Glasgow,
ex-Bailie Laing said that instead of
more than 1,000 tramears, it would take
between 2,000 and 3,000 buses to trans-
port the people into the center of the
city, and if the tramways were barred
congestion would be increased. He
urged the adoption of one-way streets
and utilization of certain roads for fast
traffic. He alzo suggested that the ralil-
way companies provide an electric
shuttle service between the city and
suburban areas.

Fares Cut on London Buses

A drastic reduction in fares was put
into effect on Dec. 3 by the Association
of London Omnibus Proprietors, under
which so-called pirates are run. The cuts
amount to approximately one-third of
the previous fares.

The objeet of these cuts, necording
to A. Kemp-Gee, managing director of
the Cambrian Company, is to meet the
competition of the London Genernl
Omnibus Company, following its intro-
duection of combined bus, tram and tube

tickets, and ecombined season tickets.
This competition has been further ac-
centuated by the opening of the new
section of the City & South London
Railway. Mr. Kemp-Gec said in an
interview that while his company could
not offer similar facilities to its pa-
trons, it could reduce fares to a point
even below the monthly or quarterly
season ticket rate.

It is understood that the London Gen-
eral Omnibus Company does not intend
to take any action at present, but will
proceed with its plans to offer the pub-
lic a co-ordinated traffic service along
the lines already outlined.

Operations Show £63,598 Balance.—
The accounts of the Cape Electric
Tramways, South Africa, for the year
to June 30, 1924, show a profit of £81,-
535, and after providing for debenture
interest, redemption of debentures and
taking into account balance brought
forward a net eredit of £63,5698 remains.
The reserve fund has been credited
with £20,000, leaving £43,698. The
directors recommend a final dividend of
3 per cent, making 6 per cent, free of
tax, for the year, carrying forward
£14,125. During the year the tramways
carried 31,794,160 passengers, with
gross receipts of £398,896, as againat
32,094,680 p- ssengers, with gross
receipts of £408,753, in 1922-23. Al-
though a falling off of slightly under
23 per cent has been experienced in
traffic receipts, there is a corresponding
reduction under various headings of ex-
penditure; the net result, therefore,
comes out practically the same as last
year.

Franchise of Paris Transports en
Commun to Be Revised.—The question
of the revision of the Transports en
Commun franchise was discussed at a
recent meeting of the Council General
of the Seine. An agreement that will be
acceptable to both parties is being
sought. The final proposition is that the
Transports en Commun shall renounce
its remuneration of one-fourth of 1 per
cent on receipts exceeding 250,000,000
francs, the bonus on economies exceed-
ing 0.85 of 1 per cent of the receipts, a
quarter of the bonus running from 0.85
to 0.95 of 1 per cent, half of the bonus
between 0.90 and 0.95 and three-fourths
of the bonus exceeding 0.95 of 1 per
cent of the receipts. The economies
resulting for the Department of the
Seine by this new agreement are ex-
pected to amount to approximately
500,000 franes during 1925. The fran-
chise now in effect was outlined previ-
ously in these columns,.

Japanese Electric Rallway Plans
Changed.—The franchiso right for con-
atruction of underground railways in
Tokyo, Japan, hns been ecanceled by
the Tokyo government. The franchise
was formerly held by the Musashi
Electric Railway. This company has
been reorganized as the Tokyo-Yoko-
hnma Eleetric Rallway and proposes to
build n suburbnn rallwny from Tokyo
to Yokohama.
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Financial and Corporate

$3,000,000 Philadelphia
Stock Issue

Passenger Partnership Campaign
Started by Mitten Management
to Secure Additional Funds

Users of the service of the Phila-
delphia Rapid Transit Company, Phila-
delphia, Pa., are being afforded an
opportunity to become stockholders of
that company under a new plan which
makes investment easy. It is explained
that the issue which the car riders are
to be permitted to buy is to consist of
$3,000,000 of preferred stock paying a
7 per cent cumulative dividend. It is
to be split up into 60,000 shares with
a par value of $50 each. Passengers
are to be permitted to apply for from
one to ten shares. The proceeds from
the sale of the stock will be used to
finance extensions and additions to
property and to retire or acquire prior
obligations. It is explained that the
earnings applicable to the preferred
dividends for 1925 appear to be more
than 15 times the sum necessary to
pay them. In this connection the com-
pany says that “conservative bankers
consider a preferred stock a good in-
vestment where the dividend is carned
only three times.”

After the stock has been allotted pur-
chasers will be permitted to pay for it
in full in cash or at the rate of $1 per
share per month. The partial payment
plan is intended to make it easy for
men and women who desire to save as
they go to become part owners in the
property. P. R. T. employees asked
the right to buy the preferred stock,
but they have agreed to wait until the
car riders have had the first opportunity
to buy.

Men and management at Philadelphia
together now own more than one-third
of the common stock of the company,
through which ownership they may sub-
scribe to more than one-third of the
preferred stock. They have waived this
right so that more than $1,000,000 of
the new preferred stock will be avail-
able for sale to the car riders as soon
as it has been authorized and issued.
All other stockholders will be asked to
give up their rights of subscription so
that all of the $3,000,000 issue may be
sold to the car riders.

As to the partial payment plan, the
payments will be due each Saturday,
but it is explained that they can be
made on any week day or for as many
weeks in advance as desired. Should
any payment become 5 days overdue
all money paid in up to that time will
be returned and_the stock will be sold
to another purchaser. Receipts will be
issued for each payment and when $50
per share has been paid the stock cer-
tificates will become the property of
the purchaser or subscriber.

It is intended to pay dividends of
$1.75 per share every six months. The
stock will be redeemable at $55 per
share. Application will be made to list

the stock on the New York and Phila-
delphia exchanges so that a ready mar-
ket will be available for the issue at
all times.

Another Property Passes to
Mr. Insull

Samuel Insull, Chicago, and interests
represented by him have arranged to
purchase the entire system of the In-
diana Service Corporation, including
both the local city lines in Fort Wayne,
Ind., and the three interurban systems
operated by the local company. Formal
transfer of the company has not yet

been completed, but according to an an
nouncement made on Feb. 20, all
details of the transaction were ¢
pleted some time ago. Robert
Feustel, president of the company
Fort Wayne, has made this plain.

It was reported in Fort Wayne th:
the Insull interests paid practically
for the entire preferred and com
stock holdings of the local company,
confirmation of the terms of the
has not been made. Mr. Feustel s
the company will continue to funectio
as a local organization, with much th
same staff for the present at least.

In addition to the city lines in Foi
Wayne, the Indiana Service Corpora
operates the city lines in Wabash, P
and Logansport and the interurban ling
to Lafayette, Bluffton, Waterloo :
Kendallville. Its properties also
clude the light and power plants whic
supply Fort Wayne.

San Francisco Municipal Loss $295,230

For the Year Ended June 30, 1924, the Excess of Income Over Operating
Expenses and Reserves Was $8,374, but Taxes and Similar
Items Amounted to $303,604

TOTAL revenue of the Municipal
Railway, San Francisco, Cal., for
the year ended June 30, 1924, was
$3,189,633, and interest on sccurities
owned increase this by $46,5619 to
$3,236,052. Deducting operating ex-
penses of $2,460,282 left a net of $775,-
770. Against this $196,223 was charged
interest on funded debt and $571,173 for
depreciation and accidents, leaving a
balance of $8,374, compared with $13,-
830 for the previous year.

For the purpose of securing a com-
parison between the results of opera-
tion of the municipally owned utility
and those operated by private capital,

the charter of the city and county
San Francisco provides that the oper
ing reports shall include certain
parison charges consisting of
which constitute part of the actual e
of operating private-owned compa
but which the municipally owned uti
is not required to pay. For the
these charges amount to $303,604, 1
ing a net deficit of $295,230. T
compares with a similar deficit
the preceding year of $272,045.
There has been a continuing defici
as shown by the cumulative income
count for the period from Deec. 28, 1f
to June 30, 1923, amounting to $1

COMPARATIVE INCOME ACCOUNT, SAN FRANCISCO MUNICIPAL RAILWAY

Passenger revenue. . .
Miscellaneous revenue

Total revenue.

Totalineome................ooovoninenen..

Operating expenses:

Way and etruotures..............c.veneinnnneens

Equipment

Total operating expenses. ... .................

Excess of income over operating expense

Excess of income over operating expenses, interest, deprecistion

and accident reserves...........
Less charter comparison charges............

EURBOGmENENL . . e
Analysis of comparison chargea:
*State franchise tax—4} per cent of gross earnings

Municipal car license

Fedcral income tax...............
Salary of clerks.........

Law expenses..............
Insurance. ...t an - irenn .

.......... 37 :

Tuterest on eacurities owned. . ..........c.o.coue.es

...........

Less interest on funded debt..............0.0.u.
Excess of income over operating expenses and interest

reserve for depreciation and accidents (18 per cent of gross
PASSENZEr TEVENUE) « o oo oo vv e ieinenesnnnranons

tMunicipa] fraochise tax—3 per cent of gross earnings

.......... $3,060,498  $3,236,052
.......... $109,572  $115,468
216,605 187,636

424,695 465.889

1,371,843 1,523,269

16 109

179,325 167,911

.......... $2,302,055  $2,460,282
.......... $758,443  §775.770
.......... 205,724 196,223
.......... $552,719  $579,547
.......... 538,889 571,173
.......... $13,830 $8,374
285.876 303,604

£072,045  $29%,230

.......... $154,775  $167,442
119,753 126,928

2,835 3,135

5,513 © 6,099

$285,876  $303,604

Dee. 28,
~—Years Ended June 30—  to June
1923 1924 1

$2,993.829 $3,173,181
1 16,352

$3,005,201  $3,189,533
55,297 46,519

* Franchise tax percentage has varied in different years.

per cent. Italies indierte Inss or deficiency.

t Municipal franchise tax now increased to 4
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STATISTICAL DATA, BAN FRANCISCO MUNICIPAL RAILWAY
FISCAL YEAR ENDED JUNE 30, 1924

Per Ratio to
Car-Mile

Tolal Per Passenger
Amount (Centa) Car-llour levenue
PASSENECT FOVONUC., (( . - ceovvn voocnn - e $3,173,181.33  36.57 $3.5249
‘gperating expenses (taxes and depreciation not
e A S R, s e 2,460,282.85 28.36 2.7330
erating earnings (taxea and depreciation not
! B s 712,898. 48 8. 21 0 7919 0 2246
taxes and chartes charg 303,604.17 3.50 0.3373 0 0957
Bfion....... ....... 571,172.64 6.58 0.6345 0 1800
expenses, depreciati 3,335,059.66 38.44 3.7048 1.0510
eit from operation 161,878.3% 11.87 0.1798 0.0619
BT HOARE. . . ..« oo v eevinie v ooains ninie s oes 8,676,611
nger car-hours.. ... ... SR S T 900,224
rm expense (62} cents }wr hour July I, 1923, to
. 15, 1923, iaclusive; 674 centa per hour Sept. 16,
,to June 30, 1924, inclusive; bus operators 72} centa) 1,269,472.65 14.63 1.4102
Total Total
Amouat Amount
er of passenger cars owned..... .. 209 Freetranafers..........ccccvvuee .. vnn 12,808,537
ber of work cars owned........ .. 4 Free passcogers (employees, ete)........ 603,788
............ 213 Total passeagers earried..,.......... 77,736,617

ngle-track mileage.............. 68.98
gers carried—>5-cent fares 62,954,052
fares—Goveroment tickets... ... .. 46,950
995,854
327,436

0 Number of passengers carried per oar-mile. . .

8.96

* The aum of $200,000 expended from depreciation
reserve for bond retireicent., T Includes mileage of
buaes. {Inecludes car-hours of buses. Italics Indicate
loss or defieiency.

, when the comparison charges are
uded. Neglecting these, there has
an excess of inecome over operat-
charges, interest and reserves of
,798 for the same period.

rticular attention is given in the
1t to the explanation of the items
he balance sheet, which is repre-
in condensed form herewith. The
al assets consist of eash in bond
$17,428, which represents unex-
balance of the bend fund cash
in possession of the treasurer;
and equipment, $7,570,225, and
1 expenditures, $324,873. These
aecounts represent the total cost
read and equipment.

current assets econsist of $943,635
in various funds, $979,325 for the
value of the securities beught for
account of the depreciation fund;
nts receivable, $14,148; materials
plies, $237,815.

d assets have not changed
the year.

he liabilities side, the funded debt
represents the par value of the
outstanding in the hands of the
on June 30, 1924. Current lia-
. include accounts and vouchers
$221,946, and interest due on
debt, $47,773. The reserves in-
reserve for depreciation of
77 and a reserve for compensa-
urance of $100,492. \
municipal railway has no c¢apital
. and the excess of its assets over
bilities represents surplus. In

ENT OF BUS LINE OPERATIONS,
RANCISCO MUNICIPAL RAILWAY,
YEAR ENDED JUNE 30, 1924

81

$45,323

the preparation of the balance sheet,
it is stated, this surplus has been
divided into two classes, first, that which
was created by donations or contribu-
tions, and, seeond, that which was ae-
cumulated frem the earnings resulting
from the eoperation of the road. The
eontributed surplus includes premiums
realized from the sale of bonds, $26,000,
and eontributions frem general taxes,
$306,652. In surplus frem inceme is
included $1,489,000 representing bonds
retired from income; $101,000 reserve

COMPARATIVE CONDENSED GENERAL BAL-
ANCE SHEET, SAN FRANCISCO MUNICI-
PAL RAILWAY, AS OF JUNE 30, 1924

loacrease or
Assets 1924 1923  Derrease
Capital assets.... $7,912,526 $7.610,138 $302,387
Current assets. . $2,174,925 $2,241,3%6 $66,470
Deferred assets.. $132,124 $132,122 ....c..
Total assets... $10,219,575 $9,983,659 $235916
Llabilities, Reserves and Surplus
Funded debt.... $3,992,000 $4,192,000 $£00,000
Curreat linbilities  $269,720 $343,126 873,408
Reserves....... $1,568,469 $1,615,740 847,270
Contributed
surplua.......  $332,552  $332,552
Surplus from
income....... $4,056,832 $3,500,238 $556,594
Tolal aurplus. .. $4,389,385 $3,832,791 $556,594
Total liabil-
ities, reserves
and surp us.. $10,219,575 $9,983,659 $235,916

Italios indicate loss or deficicncy.

for bend redemptien. These ameunts,
totaling $1,590,000, represent the in-
come which hns been set aside in cash
for the redemption of bonds.

An item of censiderable interest te
railway operaters is the charter re-
serve of $903,802 for insurance and
taxes. As explained previously, there
are set aside eertain sums for compari-
son with private operation, of whleh
this item iz a part. The munieipal sys-
tem not having to pay any of these
charges, the receipts from operation
were deposited in the operating cash
fund witheut any restrictions ns te how
they were to be used. As’a matter of
fact, however, most of the eash in tho
operating fund represented by  such
comparison charges actually was ex-
pended in new construction and addi-
tion and betterment work, so that these
reserves, representing obligatory char-

ter comparison charges, have in reality
been used as reserves for betterments.

For the purpese of making the bal-
ance shect reflect the actual results of
operations, it is stated, the ameunt ex-
pended in addition and betterment work
has been reflected in an asccount entitled
“additions and betterments from in-
eome,” antl the charter reservea for in-
suranee and taxes carry a balanee equal
only to the unused portion of the origi-
nal income. The amount in the addi-
tions and betterments acceunt iz $2,-
199,388.

Operating surplus is made up as
follows:

Nurplus, June 39, 1923, as per
last report.. . N

Add:

Reduction of compensation
Inaurance reserve corre-
aponding to dividends de-
oared by the state com-
pensation insurance fund
applieable to year ended
June 30, 1924... . ... ..

Transfers from depreciatlon
fund to operating fund sa
follows:

Deficita ln operating lund
Insurance refund credited

to aceident Insurance re-
ited in

......... 1679 77 264

e 8407 213

484,477

$14 946

60 639

aerve but de
aperating fun

Deduet: .

Amouat trapafesrable from in-
come account.... ... .

Ioterest on boods eredited to
income but depasited in
depreclation fund.........

Adjustment reconstruction of
lower Market Street tracks

$295 230

46 519
19518 361 267

768 481
Italies indicate lass or deficiency.

The statement of bus line operations
for the year shows total revenues of
$45,323, compared with $39,875 last
year, and expenses of $65,184, compared
with $61,302 the previcus year, giving
a net loss for the year of $19,861, com-
pared with $21,427. In 1922 the net
loss was $20,086 on a total gross of
$38,863. These figures, however, do not
include any supervision or other over-
head or comparison charges.

Customer Ownership Campaign
on in St. Joseph

The St. Joseph Railway, Light, lleat
& Power Company, St. Joseph, Mo,
started its second customer-ownership
campaign on Feb. 16 to be in effeect
until Feb. 28. The security is preferred
stoek of the Cities Service Company,
which eontrols the St. Joseph property.
The employees are all interested in
making the eampaign more successful
than last year’s and are anxious to
exeeed their sales by a substantial
number. The New York office has set
the St. Jeseph quota at 2,500 shares.
An offer of $7,000 in prizes and com-
missions has been made to empleyees
who sell the greatest number of shares.

Twelve important steps in selling the
Cities Service preferred stock were out-
lined in the Fecbruary number of
“Rylite Employees’ News,” the com-
pany’s official publieation. The em-
ployees were advised to tell the prospect
that his purchase would make him part
owner of the company's substantial
properties and that he would share in
the company’s earnings.
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January a Record Month
for Boston “L”

The Boston Elevated Railway, Bos-
ton, Mass., reports the largest surplus
for any January since the road was
turned over to public trustees.

In submitting his report for the
month Edward Dana, general manager,
says that the savings were accom-
plished by the most rigid economy and
without curtailment or impairment of
service. The company carried 33,305,-
311 passengers, received from all
sources $3,130,996 and paid out $2,861,-
347, which leaves an excess of receipts
over cost of service of $269,643. The

R 1925 1924
evenue passengers: =
10-cent passengers. . . 26,813,722 25,079,496
5-cent passengers. ... 1,138,715 9,337,482
6-¢ent passengers... . 5352874 o i,
Total revenue
passengers...... 36,305,311 34,416,978
Total receipts per rev-
enue passenger. ... .. 9.4010¢. 8.855¢.
Receipta [rom fsres per
revenue passenger. . . 9.186¢. 8 643c.
Cost of service per rev-
enue passenger... ... 8.59%1c. 8.490c.
Total! payroll ineluded
in orerating expenses $1,453,173.97 $1,451,724.35
Payroll cost per revenue
PASSENEET....ovuuann 4.363¢. 4.218c.

natural increase in wages from the
arbitration award would have been
$40,000, but the actual increase was
only $1,400 because 400 employees were
laid off and the repair shops were put
on a b-day basis.

By increasing the safety factor, op-
erating more safely, reducing accidents
and incidentally accident insurance, the
company cut its expenses for the law
department, injuries and damages and
insurance from $141,810 in January,
1924, to only $77,431 last month. Coal
was bought at an average figure of
$5.37 per ton as against $6.30 per ton a
year ago, and the consumption was re-
duced by the higher efficiency engines,
from 27,326 tons in January a year ago
to 25,445 tons in January of this year.

Purchases Interurban Tracks

The City Commission of Dallas, Tex.,
recently gave the Dallas Railway per-
mission to requisition $123,675 to pur-
chase the Forney Avenue line from the
Texas Interurban Railway. The com-
pany will give a note for the purchase

price and pay the interest out of the-

company’s authorized 7 per cent return
on property values.

This line was built by the interurban
company for the Terrell-Dallas line,
but the Dallas Railway rented the
trackage for local service. Under the
new arrangement the Dallas Railway
will have title to the lines and the
Texas Interurban Railway will pay an
annual rental of $3,000 for the interur-
ban service.

Valuation of New York State
Railways Reduced

The city of Rochester has reached
an agreement with the New York State
Railways in its long-pending suit for
a reduction of the base valuation of
the Rochester lines of the company,
whereby the value under the service-
at-cost contract will be cut from $19,-
216,000 to $18,076,000, a reduction of
$1,140,000.

The figure agreed upon represents a
compromise on the part of both parties,
as the railway some time ago offered
to reduce the value by $1,005,000.
This proffer was rejected. The matter
now is before the Common Council and
acceptance is said to be assured.

The amount of the reduction, Corpo-
ration Counsel C. M. Platt said, is too
small to allow any immediate reduction
in the present 7-cent fare. Under the
service-at-cost contract the railways
must show a surplus of $200,000 in its
balancing accounts before a fare cut is
possible. The railways for the 4 years

of operation under the contract have,

failed to show such return.

Dividends and Directors in Brooklyn.
—The Brooklyn City Railroad, Brook-
lyn, N. Y., declared a quarterly divi-
dend of 20 cents, payable March 2 to
stock of record Feb. 14. Three months
ago the company declared a quarterly
dividend of 20 cents and 5 cents extra.
Thomas I. Parkinson, vice-president of
the Equitable Life Assurance Society,
and Clinton E. Morgan, vice-president
and general manager of the road, were
elected directors.

Contract Agreement Reached. —
Agreement over the question of valua-
tion has finally been reached between
the officials of the Milwaukee Electric
Railway & Light Company and the
public utilities acquisition committee,

which are negotiating the proposec
service-at-cost contract. It places a v
uation of the company’s properties
$56,456,5606 as of July, 1925, the
when the contract is to become e
tive, providing the vote is in favor
the plan. This figure will be repl
by the exact amount determined w
the audit of the company’s baoks
completed up to that time. The au
is now completed up to Jan. 1, 19
which establishes a valuation at t|
time of $42,382,000.

Receipts Higher in January T
Year.—Total passenger revenues of
Indianapolis Street Railway, India:
apolis, Ind., for January were $449,6
This is a decrease of $17,091 compare(
with the previous month, but contrast
with total receipts for January of
year revealed an increase of $21,6

Railway Included in Merger. — T
Maine Public Utilities Commission ;

pany,
Power Company, the Bangor P
Company and the Lincoln Light
Power Company to consolidate
the Bangor Hydro Electric Company.

No Intervention for Protection Ne
sary.—When the time arrives for
settlement under the reorganization
the United Railways of St. Loui
judgment creditors of the compa
prior to the receivership will have
opportunity to protect their inter:
Federal Judge Faris so informed J
V. Lee, counsel for judgment cred
holding claims for $129,000 again
company. Judge.Faris overruled
sel Lee’s request to intervene irn
receivership suit. The court told 1
Lee there was no necessity for him
intervene as all those interested in
reorganization would receive p
consideration. In overruling a simi
motion many weeks ago Judge F
stated he had been assured the j
ment creditors would be paid off in
when the reorganization was acec
plished.

Railway at Public Sale—The Phq
nixville Trust Company as trustee :
the bondholders will offer at pub
sale on March 11, 1925, at the Phoe:
Hotel, Phoenixville, Pa., all the prc
erty of the Phoenixville, Valley For
& Strafford Electric Railway, a
mile trolley. Included in the sale

Since War \

. MAonth \‘:ear _FSE?%I g Mxnth \;egar kT T
stest g0 20 ig! w teat g0 0 ig| |
Street Rallway Feb. | Jan. Feb, May May Conspecms E N R d Feb. Jan. | Feb, June | Ma
Fares* 1925 | 1925 | 1924 | 1921 | 1922 £ e e 925 | 1925 | 1924 | 1920
1913 = 4.84 717 | 747 | €93 | 724 | 6.88 3 Consengatienit it i 2104 | 2203 | 273.8
. : o 2 - % Indexes 1913 = 100 208.7 4 3 | 273,
Street Rallway Feb. Jan, Feb. Sept. Oct. ;
e, 080 R U TS s | B |
= 2 i u 5 . or . 47
< il ] 2 moditles 1913 = 100 260.0 | 157.0 | 153.2 | 2
Street Rallwa Feb. Jsan, Feb. | Sept. | Mar. 7 - F
Wages® A 1925 1925 1924 I%%O 1923 February, i Bradstreet’s Pl%t;.sl Jﬂ';ﬁl Frgz.‘l Fle‘}az.ol
1913 = 100 220 | 2210 | 2174 | 232 | 206.8 1925 Wholesale Coml 4359 | 13.93 | 1320 | 20.87
Steel—Uniilled |Jan. 31| Dec. 31|Jan. 31 |July 31 July 3l 5 . 3 T Tebil | MiEwil
Orders (Million | 1925 | 1924 | 1924 | 1920 | 1924 Compiled for Publi- (| Dun’e Wholesale | Feb. 1| Jan | eb. b3
Tons) 1913 =591 | 508 | 482 | 480 | 1112 | 3.19 || catlon in thie Paper Commodities | 2139‘22 Nt Il el i
Ubs.tl;gm&c;;ag oy fgfi Poezci i’:ﬂ' I:(9'2'(1' fgg’i Alb sbyR ch Us I;U -u:io Siat T D ai Jun‘e
utaide N. Y. Cit . Ri -S. Bur. . . . : :
(Billions) Y1853 | 1845 | 1686 | 18.54 | 1005 || o ‘::Itc ey |l ™ Retail food Joas | 1924 | 024 | 1920
Jan, | Deo. | Jan. | Jan. | Sept. e & 191 o : : {
Busineas Fallures 1925 1924 1924 1924 | 1924 s Nat. Ind.Conf. Bd. | Jan. Dee. Jan, July
Number 2344 | 1911 231 | 12717 Worcester, Mass. Coat of living 1925 1924 1924 1920
Liabililies {Millions) | 64.01 | 57.77 | 122,95 | 122.95 | 27.71 1914 = 100 167.1 | 1661 | 164.6 | 204.5

*The three index numbers marked with
puted by Mr. Richey, as follows:

or cover except New York City,
population.
Street Rallway Materials index is reia

Fares index 1s average street
rallway fare in all United States cities with a population of 50,000
and welghted according to

an asterisk are com-

tive average price of

materials (including fuel) used in street railway operatiol
malntenance, welghted according to average use of such m

Wages index Is relative average maximum hourly
motormen, conductors and operators on 100 of the large
and interurban rallways in the United States, welghted
Ing to the number of such men employed.
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Plensure Park, nenr Valley Forge,
nd about 12 aeres of land. The road
s from Main and Church Streets,
enixville, Pa., to the village of
ley Feorge and the Pennsylvania
late Park, embracing the encampment
unds of Washington’s army. Early
year it was stated that no buyer
r the road could be found and the
‘editors’ committee had decided that
would be best for the bendholders to
chase it and sell it for serap.
anges in Effect to Improve Busi-
—Receiver Henshaw of the Okla-
a Railway, Oklahoma City, Okla.,
‘purchased the Katy railway pas-
er station at Guthrie with four and
-half blocks of yards and 7,000 ft.
ailroad track by the Oklahoma Rail-
for $10,000. The purchase is to
e the electrie railway to increase
rht business. The receivers have
lined a reerganization plan ecalling
r the expenditure of $50,000 on the
hrie division, which is expected
reduce annual operating cost of
divisien by more than $40,000.
Janvary . Shows Profit. — January
perations ef the Community Traction
pany, Teledo, Ohio, resulted in a
t of $14,952 for the stabilizing
d. Gross earnings were $334,874
| operating expenses $257,433, leav-
a net profit of $77,441, Nen-oper-
g income added $3,035. Bond in-
t was $36,390 and the sinking fund
ement $22,5612. This left $21,400
le to preferred dividends and
izing fund. Dividends on the pre-
stock eutstanding were $7,153.
ks Abandonment Permission.—
Pennsylvania-Ohio Eleetric Com-
, Youngstown, Ohio, has asked the
¢ Service Commission to permit it
abandon its railway between Hub-
Ohio, and New Castle, Pa.
ividend Suit Dismissed. — Suit to
ce distribution of nearly $2,000,000
ividends to steeckholders of the
cago City Railways, Chicago, Ill.,
. been thrown out of court by the
al appellate judges whe upheld a
er court ruling which invelved the
dity of the 1907 traction ordinances
Chicago.
May Retire from Interests OQut-
ty.—The city of Winnipeg, Man.,
nfine its traction activities to
nnipeg proper and retire from adja-
t munieipalities under a plan which
. been submitted to the City Council
shareholders of the Winnipeg Elec-
Company, according to a recent
ort. If the plan is accepted by the
y and the shareholders competition
een the city and the ecompany in
street railway business will be
ninated. The city would also buy
company’s surplus current. Early
the present year it was said that a
cial ecommittee might be appointed
he new City Council to consider
dvisability of taking over the rail-
from the Winnipeg Electric Com-

ectric Branch Line Under Consid-
tion.—The Philadelphia & Reading
lwny is negotiating for the pur-
of the Princeton branch of the
Jerscy & Pennsylvania Traetion
oration, Trenton, N. J., for a
ht line between Trenton and Prinee-

by

C. A. Brooks Leaves
Poughkeepsie

Manager There Joins Fitkin & Com-
pany, Bankers and Utility Operaters,
in Charge of Railway I’roperties

Charles A. Brooks, general manager
of the Poughkeepsie & Wnppingers
Falls Electrie Railway, Poughkeepsie,
N. Y, for the J. G. White Manage-
ment Corporation, will en March 1
become associated with the general en-
gineering and management corporation
of A. E. Fitkin & Company, New York
City, in charge of its electric railway
properties. The Fitkin holdings in-
clude both eity and interurban lines.

Mr. Brooks went to Poughkeepsie in
April, 1913, after having served as a

C. A. Hrooks

member of the J. G. White staff in New
York. He had been identified with the
traction businesa since 1902, when he
entered the employ of the Broeklyn
Rapid Transit Company. Later he was
with Sanderson & Porter, New York,
but left their employ te enter the serv-
ice of the Third Avenue Railroad, New
Yeork City. Then followed a period
in which he directed the construetion
of the South Shere traction lines in
Long Island, and in 1912 he joined the
staff of the White Corperation as a
speeial engincer.

Sinee he went to Poughkeepsie Mr.
Brooks has been in charge of the rail-
road there except during the period from
May, 1922, te November, 1923, when
he was associated with Ward S. Lent
in the Lenbrook Motor Cerporation.
Upon the death of R. J. Morrisen, who
had suceeeded him as mnnager at
Poughkeepsie, Mr. Brooka returned to
his old pesition.

Under hia direetion the company at
Poughkeepsie has purchased and put
into eperation an entire new equip-
ment of rolling stock and has virtually
rebuilt its lines. Ninety-five per eent
of its trackage and pavement within
the city has been replaced since 1913,
under his persenal direction.

Mr. Brooka has been president of the
local Chamber of Commerce for nearly
two years. In addition he is president
of the Poughkeepsie Automebile Club,
and is aflilinted with many other local
organizations. Ie is n member of the
Amrita, Poughkeepsie Reotary, and
Dutchess Golf and Country Clubs, and
of the Transportation Club of New
York City. He is a Knight Templar.

The Poughkeepsie Eagle-News said:

Mr. Brooks has demonsirated that he is
a man of high capabiiities and of onl-
slanding public spirft. As manager of Lhe
rafiway he has fiiled one of the mosl ditll-
cuil positions in the community. He has
had lo contend with the same conditions
which in other citiea have made the oper-
ation of traction lines an exacling business
in the lasl decade, Mr. irooks succeeded
in increasing lhe elficiency of service,
despite formidable handicaps, and under
hig supervision the phyaical property of the
company has been aimost entirely rebu!lt.
Any fair review of hls management musit
concede that he has done an extraordinarily
fine plece of work. Mr. DBrooks's services
to the eity through the Chamber of Com-
merce have heen likewise notable.

Mr. Brooks takes up his new dulles with
& background of experience which wiil
serve him in good slead. Poughkeepsians
will be glad that he has obtalned at least
@ {Aart of Lthat experienee in this clly, and
will wish for him the success which they
are sure wiil be his,

Chicago Officials Advanced

At the annual meeting of the Chicago
Rapid Transit Company, Chieage, Ill,,
operating the Elevated lines there, the
title of B. J. Fallon was changed to vice-
president in charge of operations. H.
A. Johnson was given the title of gen-
eral manager,

Mr. Fallon has been general manager
since the summer of 1921. His premo-
tion at that time had been the secend
within a period of a little longer than
a year, his other positions being these
of assistant general manager and engi-
neer maintenance of way. His record
of efficiency and achievement was re-
viewed in the ELECTRIC RAILWAY JOUR-
NAL, issue of July 9, 1921.

H. A. Johnsen, who now assumes the
réle of general manager, has alse had
a notable ecareer in the railway field.
He was formerly assistant to the gen-
eral manager of the Chicago Rapid
Transit and superintendent of sheps
and equipment of the Chieago, North
Shore & Milwaukee Railrond. He was
a member of the committee from the
American Eleetric Railway Assoeiation
sent abread Inst year to study fereign
practice. Recently, he was appointed
director of research of the American
Railway Association te take full charge
of an extensive investigntion of power
brakes for both passenger nnd freight
trnins. The detnils of his career were
published in the ELECTRIC RAILWAY
JOURNAL, issue of Deec. 20, 1924,

S. B. Way, vice-president and gen-
eral manager of the Milwaukee Elee-
tric Rallway & Light Company, Mil-
waukee, Wis., has been eclected presi-
dent of the Peninsular Power Company,
the properties of which were recently
acquired by the Nerth American Com-
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pany. A. K. Ellis, general supe}'in-
tendent of the Wisconsin Traction,
Light, Heat & Power Company, has
been named vice-president, and F. J.
Boehm, secretary and treasurer.

Wallace Shaw has succeeded Joseph
P. Hines as general manager of the
Nahant & Lynn Street Railway, Na-
hant, Mass. Thomas Fee is roadmaster,
replacing Arthur Hollis.

J. Sandie has succeeded Alexander
MecCready, deceased, as master me-
chanic of the Sault Ste. Marie Traction
Company, Sault Ste. Marie, Mich. J. H.
Stewart has succeeded J. N. Franz as

superintendent.
L. H. McCray, formerly assistant
general manager of the East Penn

Electric Company of Pottsville, Pa., has
been elected vice-president of the New
Hampshire Electric Railways. He will
be in charge of the operation of the
Massachusetts Northeastern Street
Railway and the Dover, Somersworth &
Rochester Street Railway in addition to
light and power properties. Ralph
Hood will continue as manager of the
Massachusetts Northeastern Street
Railway and the Dover, Somersworth &
Rochester Street Railway.

J. P. Hudson, auditor of the Niagara,
St. Catherines & Toronto Railway, St.
Catherines, Ont., has had his jurisdic-
tion extended to include the accounts of
the Toronto Suburban Railway. Mr.
Hudson will report direct to T. H.
Cooper, general auditor, Montreal.
H. J. Harris has been appointed as-
sistant auditor with office at Lambton,
Toronto, Ont.

Carl C. Jones has been promoted to
division ticket and freight agent of the
Terre Haute, Indianapolis & Eastern
Traction Company, Terre Haute, Ind.
This is a newly created office, to super-
vise all freight, express and baggage
business which heretofore has been
connected with the railway baggage
department. The new arrangement
separates the freight service entirely
from the transportation department,
which will allow M. M. Nash, superin-
tendent of transportation, and his
workers an opportunity to devote their
entire time to traffic and transpor-
tation problems.

O. S. Hanson was elected treasurer
of the Grand Forks Street Railway,
Grand Forks, N. D., at the recent an-
nual meeting. In this capacity he suc-
ceeds A. I. Hunter.

C. F. Crane, assistant to the presi-
dent of the Harrisburg Railways,
Harrisburg, Pa., was recently elected
treasurer of the Pennsylvania Street
Railway Association. At the same
meeting Harold A. Buch was elected
secretary. Mr. Buech was an assistant
to the late Henry M. Stine, secretary
and treasurer of the association.

Capt. W. V. Morland, manager of the
Nottinghamshire & Derbyshire Tram-
ways and the Midland General Omni-
bus Company, Nottinghamshire, Eng-
land, has been appointed manager of
the St. Helens Corporation Tramways.

Clarence Kline, purchasing agent,
claim agent and superintendent of the
Enid City Railway, Enid, Okla., is now
vice-president of the Tulsa Street Rail-
way, Tulsa, Okla. Mr. McGrath sue-
ceeded Mr. Kline at Enid.

E. W. Dickinson is retiring from the
post of power station engineer of the
London County Council Tramways,
London, England, and will receive a
retiring allowance. He has been on
the permanent staff since 1906.

[ ———

Obituary

F. P. Maize

F. P. Maize, master mechanic of the
Portland Electric Power Company,
Portland, Ore., since 1911, died recently.
Mr. Maize was in the railway field for
many years, his first connection being
in the shops of the Carlisle Manufac-
turing Company, locomotive builders,
which he served from 1885 to 1893, He
then became foreman of the machine
shop of the Atlantic Avenue Railroad in
Brooklyn and a year later accepted a
position with the Scranton traction
company.

It was at the time he was con-
nected with the Scranton property that
Mr. Maize took up the study of the
subject of mechanical and electrical
engineering. This equipment enabled
him to perform with even greater zeal
the duties of foreman of repair shops
of the second division of the Union
Traction Company, Philadelphia. Each
position seemed to fit him for some-
thing higher and a year later he became
master mechanic of the New York &
Queens County Railway, Long Island
City, later being promoted to superin-
tendent of power houses and equipment.

From 1903 until the summer of 1908
Mr. Maize was master mechanic of
the Rochester Railway, in the latter
year resigning to become a mechanical
instructor of the Public Service Cor-
poration of New Jersey and in general
charge of the repair shops of the com-
pany throughout New Jersey. He next
moved to Portland, Ore., where he has
been employed for the past 14 years.

Job E. Hedges

Job E. Hedges, humorous speaker, po-
litical philosopher, lawyer and former
receiver of the New York Railways, New
York City, died at his rooms in the
Chalfonte Hotel at Atlantic City, N. J.,
on Feb, 22. The death, which was sud-
den, was caused by heart disease, of
whieh Mr. Hedges has suffered several
previous attacks, He was 62 years old.

In 1914 Mr. Hedges was defeated for
Governor of New York by William
Snlzer, the Democratic candidate. After
Mr. Sulzer’s impeachment and the sue-
cession of the late Martin H. Glynn to
the Governorship, Mr. Hedges became a
candidate for the nomination again in
1914.

The New York Times said that in the
opinion of many of his friends, Mr.
Hedges’ reputation as a humorist was a
decided handieap to him politically, and
that it was certain his reputation as a
wit prevented many epigrams of politi-
cal philosophy of his being taken with
the seriousness that they deserved.

Mr. Hedges always took an active
part in Republican State and national
conventions., He placed Charles E.
Hughes in nomination for Governor in
1906 and supported Mr. Hughes in the
campaign.

In a speech at a dinner of the Uni-
versity of Vermont alumni, he said:

The only dlfference between the Gov-
ernor of Vermont and the Mayor of this
city Is that the Governor says nothing and
does a whole lot while the Mayor says a
whole lot and does nothing. When the
Mayor has more to say than usual he
seeks redress in the City Record.

Mr. Hedges’ wit continued undimmed
by failing health. When criticised by
Mayor Hylan for action as a surface
railway receiver, Mr. Hedges retorted
by referring to the Board of Estimate
and Apportionment as ‘“a board that
neither estimates nor apportions.”

C. M. Murdock

Charles M. Murdock, Lafayette, Ind.,
vice-president of the Chicago, South
Bend & Northern Indiana Railway,
South Bend, Ind., died of heart disease.
Feb. 8 at his home in that city. He
had been ill several years. The day
prior to his death he visited the First
Merchants National Bank, Lafayette, of
which he was ckairman of the board of
directors, but that night appeared rest-
less and at 7 o’clock, when the nurse
tried to awaken him, she found he was
dead. He was 60 years old.

With his father ana orother Mr.
Murdock organized the first gas com-
pany in Lafayette and later the Lafay-
ette Lighting Company. These utilities
are now combined as the Northern In-
diana Gas & Electric Company. He
and his brother also werc pioneers in
interurban development. They became
interested years ago in the Terre Haute,
Indianapolis & Eastern Traction Com-
pany, the Fort Wayne & Wabash Val-
ley Traction Company, the Evansville
& Southern Traction Company and the
Chicago, South Bend & Northern In-
diana Railway and the Southern Michi-
gan Railway. Mr. Murdock also was
interested in several banks.

William M. Lawyer, connccted with
the E-Z Car Control Corporation, Turn-
stile Car Corporation and Haller-
Powers Printing Company, Syracuse,
N. Y,, is dead. Mr. Lawyer was born
in Oswego County, New York, on June
19, 1874. After being educated in pub-
lic schools of his native district he
worked for the Buffalo, Rochester &
Pittsburgh Railroad and later entered
the employ of the New York Central
Railroad, continuing with the latter
until he had completed 10 years of
service. He then went to Cleveland,
Ohio, where he was associated with the
Whitmore Manufacturing Company,
manufacturers of lubricants, as sales-
man and Eastern reoresentative for 16
years. Next he engaged in manufac-
ture and distribution of railroad sup-
plies in Syracuse and in March, 1922,
he helped to organize the Turnstile Car
Corporation.

Edward W. Gross, treasurer and gen-
eral manager of the Berlin Street Rail-
way, Berlin, N. H., died reccently in
Auburn, Me. In the early '80s in Lewis-
ton and Auburn Mr. Gross organized
the American Light & Power Company,
becoming treasurer and manager.
Twenty-two years ago he secured con-
trol of the Berlin Street Railway and
as treasurer and general manager de-
voted all his energy to putting the
company on a sound financial basis.
Mr. Gross was 87 years old.
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Manufactures and the

News of and for Manufaclurers—Markel and Trade Condilions
A Department Open to Railways and Manufacturers
for Discussion of Manufacturing and Saies Malters

Jacksonville Coal Agreement
Stimulates Non-Union Mining

The Jacksonville agreement between
bituminous coal operators and the
United Mine Workers is not working
put in an entirely satisfactory manner,
aecording to the opinion in well-
ormed quarters in Washington., It
stimulating greatly the produetion
m non-union mines. One effect is
he keeping in operation of inefficient
mines in non-union territory and elosing
effieient mines in the union area. Never-
gﬁless, the alternative to the Jackson-
ville agreement was a strike, and the
present situation is preferable to one
which would have followed such a
eourse.

The union probably is not ready to
eoncede it, but the trend among the
men is to make wage coneessions. It
is regarded as entirely preferable that
this suggestion should ecome from the
men rather than from their employers.
‘The coal industry, however, still is reap-
ing the harvest, it is declared, of war
distortions, of transportation ineffi-
eiencies and of the mismanagement
whieh charaeterized the decade preced-
ing the Jacksonville agreement.

Buses to Be Exhibited at
Boston Show

Buses will constitute a substantial
and special feature of the annnal Bos-
ton Automobile Show in Meehanics
Building on March 7 to 17. Many
different sizes and types will be dis-
played. Some exceptionally fine buses
are being built for serviee in New
&g]and this spring, and some of them
vill be on display at the Boston show
‘before they are placed in service.

Gould Coupler Taken by
Symington Interests

- The Gould Coupler Company, New
York, has been purchased from Charles
. Graham of the Graham Bolt & Nut
Company by a banking group acting in
ehalf of interests connected with cone
of the largest railway supply ecom-
panies. Announcement to this effect
was made on Feb. 6. On Feb. 10 it was
made public that the purchase of the
sould Coupler Company and the Gould
rage Battery Company was for the
Symington interests.
onfirmation of these changes and of
details of the proposed new finan-
was obtained through Blair &
pany, New York, on Feb. 26. At
t time public offering was made of
,000 shares of participating Class A
] of the Gould Coupler Company
of Maryland. This company has
iequired the plants, equipment, patents,
names, etc.,, of Gould Coupler
npany, a New York corporation, as
going concern. The business of the

company was started 43 years ago
under the title of Gould & Stimson. In
1890, the Gould Coupler Company was
incorporated in West Virginia, and was
sueceeded in 1903 by a corporation of
the same name chartered in the State
of New York.

Simultaneously with this move,
Charles A. Gould, who has been presi-
dent of the company since its inception,
is retiring from business at the age of
76 years and has been succeeded as
president by his son, William S. Gould,
who has been identified with the busi-
ness for many years as viee-president.
The executive and operating personnel
will eontinue as heretofore with no
other material change.

The Symington Company is aequiring
a majority of the commaon shares of the
new Gould company.

Electric Locomotive Shipments
$3,500,000

Shipments of electric locomotives
for the quarter ended Dec. 31, 1924,
totaled 167, valued at $901,342, against
148, with a value of $738,640, for the
quarter ended Sept. 30. Shipments
for the year 1924 were 655, valued at
$3,483,150, against 1,334, worth $6,-
221,170, in 1923. These figures are in
accordance with the findings of the De-
partment of Commerce.

Upward Trend of Gasoline Prices
Quite Natural

A table of tank-wagon prices com-
piled by Dow, Jones & Company, New
York, for 30 principal cities of the
United States, shows an average price
for gasoline was 15.6 eents a gallon on
July 29, 15.21 cents on Aug. 29, 14.44
cents on Sept. 17, 14.64 cents on Sept.
20 and 13.59 cents a gallon on Oct. 8.
It is explained that this steady tlecline
was brought about by cheapness of
erude, which, in turn, was attributable
te overproduetion that during the year
added 19,843,000 bbl. to the 333,053,000
already held in storage at the end of

With the recent falling off in produe-
tion and the improvement in crude oil
prices gasocline has advanced 3.67 eents
a gallon from the average low point of
early October, the present average price
being 17.26. Since Jan. 1, 1925, erude
has advanced from $1.10 to $1.80 a bar-
rel, net of 70 cents.

The yield of gascline per barrel of
erude varies with refining methods and
the grade of erude oil, but averages
about 30 per cent. In other words, a
42-gal. barrel of crude yields abont 13
gal. of gasoline on the average, and
other products and refining losses ac-
count for the remainder.

In commenting on these facts the Wall
Street Journal admonishes its readers
to remember that refiners were selling
gasoline throughout the summer of 1924
at prices that would hardly yield a fair
return on the investment, and that in all
fairness present prices should allow
them to recoup such losses as they sus-
tained.

Oil men themselves explain that the
recent upward change in prices is
merely a manifestation of a natural
economie sequenec,

ELECTRIC RAILWAY MATERIAL PRICES—I'EB. 26, 1925

Metals—New York

Copper, electrolytic, centaperlb........... 14.687
100l RRODOrID.. . .oocccnvieiscnnsones 9.175
Nieckel,centaperlb.........coovveviinnnn 3i.00
Zineyeentapertb, S0l L. ioniiiaiesnen 7.87
Tin, Straits, centaperlb.. .vooeevennn.oove 37,00
Aluminum, 98 to 99 per ceni,centaperlb... 27.00
Babbill metal, warchouse, cents per ib.:

FRIREae . e i e e e 60.00

Commereinl. .o oo ....0ccn0necieniones 28.00

Bituminous Coal

Smokeless mino run, f.0.b, vessel, Hampton

L i . o $4.45
Somersel minerun, Boston. . ..... 2,125
Pittaburgh mine run, Pittsburgh. . 1.95
Franklin, Il1., screenings, Chicago. 1.875
Central, i11,, screenings, Chicago. . g s 1.875
Kansas screenings, Kansas City........... 2.50

Track Materials—Pittsburgh

Siandard Bessemer ateelraila,grosston.... $43.00
Standard open hearth rails, groesion. ... .. 43.00
Railroed epikes, drive, Piltsburgh base,
oentAperlb. L0, . ocieeiresioas as 3.05
Tie plates{fiat type), cenls perlb.. .. . 2,425
Ang| cbnneenllperib ................... 2.75
ii bolts and nuts, Pittsburgh base, cents,1b. 4.075
Steel bars,centaperib................... 2.i0
Tles, white oak, &Ieggo. 6In.z8in.28} {t.... $1.60
Hardware—Pittsburgh
Wire nails, baseperkeg. ..o.....coovvnnnn 2.85
8heetiron (28 gage), centeperlb........... 3.50
Sbmlrouulnniud( 28grage), centaperlb. 4.75
QGalvaniced barbed wire,centsperib....... 3.55
QGalvenized wire,ordinery, centaperlb..... 2,60
Waste—New York
Waste, wool,centsperlb.....o..ooovie.ne i6
Wwo. ootton (100 Ib. bale), cents per lb.:
B e v s 5= =« v:o/as o 0iainjaintiinia aimioiniois 13-19
T LR L RS 10-15

Paints, Putty and Glass—New York

Linaeed of] 25 bbl. lots), pergel............
Whitelead (1001b. kexs. centaperlb.......
Turpentine (bbl.lots), pergal.............
Car window glass, (single etrength), first
three brackets, A qualily, discount®, .. ..
Car window glam, (singlo etrength), first
three breckets, B qualily, discount®. , , . .
Car window glass (doume etrength) all
elzes, A quality, discount®. .......,......
Putty, i001b. tins, eents perib............
*® Prices f.0.b. worke, boxlng charges estra.

Wire—New York

$1.20
0.i625
0.94

Co ggrwircbuc.canuperlb............. 17.00
Rubber-covered wire, No. i4, per 1,0001t... $7,00
Weatherproof wire base, cents perlb.... ... 19.50
Paving Materials

Paving elone, granite, 42824, .0.b.

Chieago,d pereqydecieieii.n..

Common, persq.yd....coovieveevensrn.. ee
Wood block paving 3§, i6 ib. treatment,

. pen?. ...................... $2.82

Paving brick 3j28j24, N. Y., per 1,000 In

CRLIOBHIOIE. .o i ibn s vnneanissapsss 51,00
Peving briek 3j28{z3 N.Y.. per 1000 in

esricad lets ..., ... S .. 45.00

shed stone, !-In., carload lots, N. Y.,

L o R A e C 1.85
Cement, Chleago oconsumers’ nel prices,

withoutbegs.......ccoenenuinninenn. 2.20
Gnvel.!-ln..en.;d.. fob.N.Yeeovuinnnn 1.75
Sand,eu.yd ,N. ¥Y...oviieiivnninnnnnn. 1.2%

Old Metals—New York and Chlecago
Heavy copper,eentaperlb.. .ceoo.vvu.... 11.75
Light copper, centsperlb.. .ec..ovvon.., i0.00
eavy brass,centsperlb................. 7.50
Zine, old scrap, centaper lb.. . i 4,25
Lead, cents per lb. (beavy)..... 7.50
Steel car axles, Chleago, net ton. $19.25
Cast Iron car wheels, Chicago, gross ton 19,25
Rails (short), Chicago, grosaton.......... 20.25
Rails. (relaying), Ch o,grosslon........ 25,50
Maechine lurnings, Chieago, grosaton. ...... 12,25
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Extensive Improvements Planned
in New Orleans

Improvements planned by the New
Orleans Public Service, Inc., New Or-
leans, La., during 1925 will cost ap-
proximately $6,641,203. With the com-
pletion of the program planned for this
year, the Public Service will have spent
$21,022,253 in 3 years. Among other
things the improvements will include
new machinery for the power houses
and substations, changes in overhead
and underground systems of distribu-
tion and machinery to increase the
capacity of the gas department to 21,-
250,009 cu.ft.

Changes in American Car &
Foundry Personnel

H. W. Wolff, vice-president of the
American Car & Foundry Company,
and G. R. Scanland, formerly auditor,
have been elected to the board of
directors of the company. Mr. Scan-
land has also been elected vice-president
in charge of finance and accounts.
Others elected were S. A. Maleppe,
assistant treasurer,-in place of S. S.
De Lano, deceased; E. S. Block, assist-
ant auditor, and A. E. Jackson, as-
sistant treasurer.

Rolling Stock

Madison Railways, Madison, Wis.,
expects to purchase from the Yellow
Coach Manufacturing Company, Chi-
cago, three buses of the street-car type
seating 29 passengers.

Municipal Railway of San Francisco,
San Francisco, Cal., will purchase 10 all
steel cars at a cost of $16,000 each.

Minneapolis Street Railway, Minne-
apolis, Minn., expects to spend $500,000
for some 50 buses and $100,000 addi-
tional for a garage as soon as the bus
ordinance is passed.

Track and Line

Grand Rapids Railway, Grand
Rapids, Mich., expects to spend $746,-
714 on relaying and building new track,
making a total of $2,081,737 spent for
construction since 1919.

Denver Tramway, Denver, Col., plans
to construct a new car line, a cross-
town branch extending from Broadway
to University Avenue and possibly be-
yond Colorade Boulevard when plans
for reorganization and remaoval of re-
ceivership are completed. The line will
be from 23 to 40 blocks long. This
construction is part of the South Den-
ver improvement program, providing
for construction of a consolidated
freight and passenger railroad station.

Key System Transit Company, Oak-
land, Cal., has been granted an exten-
sion of time by the Railrcad Commis-
sion in which to construct double tracks
across 41st Street and Piedmont Ave-
nue in the city of Oakland, double
tracks across Arroyo Avenue befween
York Drive and Ricardo Avenue at
grade and a single track across Cam-
bridge Way between York Drive and
Ricardo Avenue at grade in the city
of Piedmont.

Shops and Buildings

Public Service Railway, Newark,
N. J, plans to erect a combination car-
house and garage at New Brunswick,
N. J., to be about 400 ft. long on San-
ford and Delevan Streets and 200 ft. on
Commercial Avenue. Six tracks would
lead into the building. The garage
would be 120 by 190 ft., with a 115-ft.
pit. 1In addition there would be a bus
repair shop, oil house and store room.

Wisconsin Power & Light Company,
Fond du Lac, Wis.,, plans to build a
modern interurban-bus terminal at
Fond du Lac. Administrative and sales
departments will also be located in this
building. A train shed will be added to
the building of sufficient size to provide
ample space for the increasing number
of buses in operation.

Trade Notes

Combustion Engineering Corporation,
New York, N. Y., has announced the
appointment of W. R. Quinn, former
manager of the fuel oil department, as
Pacifiec Coast agent, with headquarters
in San Francisco. Mr. Quinn’s terri-
tory will include the states of Wash-
ington, Oregon and California.

Economy Electric Devices Company,
Chicago, Ill., announces the installation
of 10 additional meters with inspection
dials on the Denver Tramway's equip-
ment. This installation completely
equips all of the rolling stock on this
property.

Allen D. Turner, formerly in charge
of convention publicity for the West-
inghouse Electric & Manufacturing
Company, with headquarters at Pitts-
burgh, and more recently in charge of
automotive equipment advertising at
the Springfield, Mass., office, has been
appointed publicity manager of the
New England district office of the com-
pany with headquarters at 10 High
Street, Boston.

Charles Piez, chairman of the board
of the Link-Belt Company, Chicago,
tells in the January number of System
what he means by the “Exception
Plan.” “The man who has continunally
to work overtime is a poor executive,”
is the opinion of Mr. Piez. He says
the executive cannot immerse himself
in routine matters, but must hold him-
self free to take care of the exceptions.
He is in effect an emérgency man, and
added that it would mean death to his
usefulness if he made himself the slave
of a time-table.

Okonite Company, Passaic, N. J.,
opened an office at 310 South Michigan
Avenue, Chicago, on Feb. 1 and took
over the sale of Okonite products in the
Western territory. Charles E. Brown,
formerly vice-president of the Central
Electric Company, was appointed vice-
president in charge of the territory
west of Pittsburgh and east of the
Rocky Mountains of the Okonite Com-
pany, with headquarters in Chicago.
A. L. McNeill, formerly manager of the
railroad department of the Central
Electric Company, has been appointed
manager of the railroad department.
E. H. McNeill, formerly railroad sales

representative of the Central Electric
Company, has been appointed sales
engineer. Ray N. Baker, formerly rail-
road sales representative of the Central
Electric Company, has been appointed
sales engineer. L. R. Mann, formerly
sales representative of the Central
Electric Company, with headquarters
at St. Louis, has been appointed man-
ager of the St. Louis office. Joseph
O’Brien, formerly railroad sales rep-
resentative of the Central Electric
Company, has been appointed sales
representative, with headquarters in
Chicago. C. E. Brown, Jr., formerly
country sales manager of the Central
Electric Company, has been appointed
manager of the light and power depart-
ment. )
Lynn W. Nones has been appoint

Eastern sales manager for the Diam
Power Specialty Corporation, in charg
of the Atlantic Coast offices from Bos-.
ton to Charlotte inclusive. His office
is at 90 West Street, New York.

. —— .
New Advertising Literature

Texas Company, New York, N. Y., in
the January issue of Lubrication has
given much information regarding
lubrication practice for electric rail-
ways. Articles on methods of reclaim-
ing, handling and storing lubricants are
given, together with specific recom-
mendations to eliminate waste and in-
crease efliciency.

Portland Cement Assoeciation, Chi-
cao, Ill, has issued a publication en-
titled “Design and Control of Concrete
Mixtures.” This booklet describes a
method to produce concrete of predeter-
mined strength.

Westinghouse Electric & Manufae-
iuring Company, East Pittsburgh, Pa.,
has reprinted the paper “The Develop-
ment of the Electric Locomotive,” orig-
inally presented before the meeting of
the American Railway Association in
Atlantic City in June, 1924. The paper
points out the salient facts incident to
electric locomotive progress.

General Electric Company, Schenee-
tady, N. Y., has issued bulletin No.
47640.2, devoted to induction, time,
over-current relays, types 1A-201, 1A-
202 and 1A-206. It describes the four
forms of over-current relays, together
with the applications of each. Details
of construction, lists of available rat-
ings and principles of operation are
covered, together with other general in-
formation. The bulletin is illustrated
by photographs, charts and diagrams.

Crouse-Hinds Company, Syracuse,
N. Y., has issued folder No. 21, on
junction box condulets with removable
hub plates.

Federal Porcelain Company, Carey,
Ohio, has issued its condensed catalog
of standard electrical porcelain in
response to a demand from some of its
jobber customers for a small catalog,
but one that would at the same time
contain complete information on all the
types most in demand. The condensed
catalog contains list prices, weights,
barrel guantities, dimensions and wire
carrying capacities on all the items of
standard porcelain which are most
commonly in demand. The folder is
properly punched to fit standard E. S.
J. A. salesmen’s binders.
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EACOCK

STAFFLESS BRAKES

' Familiar equipment
to the experienced
motorman—

Inspire motormen’s confi-
dence, in the equipment they
handle. Confidence, in the
time of necessity that their
equipment will back them
up in actual performance.
Many roads recognize the
importance of this phase
of operation. They have a
regular schedule of hand-
brake stops on every route.
Incidentally it is particu-
larly noticeable that most
of these companies are
Peacock equipped.

Peacock Brakes are familiar
equipment to the experi-
enced motorman.

“The Peacock Staffless”

National Brake Company, Inc.
890 Ellicott Square, Buffalo, N. Y.

Canada:—Lyman Tube & Supply Co., Ltd., Montreal
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Ford, Bacon & Davis

Ancorporated

Engineers

1185 Broadway, New Yerk
PHILADELPRIA CHICAQO SAN FRANCISCO

The J. G. White

Engineering Corporation

Engineers—Constructors

Oll Refinerfes and Pipe Lines, Steam and Water Power Plants, Transmission
Systema, Itotels, Apartments, Office and Industrial Bulldings, Rallrpads,

43 Exchange Place New York

STONE & WEBSTER

Incorporated
EXAMINATIONS REPORTS APPRAISALS
ON

INDUSTRIAL AND PUBLIC SERVICE PROPERTIES

New York Chicago

Boston

THE BEELER ORGANIZATION

ENGINEERS AND CONSULTANTS
Traction-Traffic -Equipment - Power
COORDOINATION OF S8ERVICE—IMPROVED OPERATIONA

INCREASEO TRAYFIC—FINANCIAL REPORTS
APPRAISALB—MANAGEMENT

52 Vanderbitt Avs.

New York City |

SANDERSON & PORTER
ENGINEERS

REPORTS, DESIGNS, CONSTRUCTION, MANAGEMENT
HYDRO-ELECTRIC DEVELOPMENTS

RAILWAY, LIGHT and POWER PROPERTIES
CHICAGO NEW YORK SAN FRANCISCO

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 Engtneer

Specializing in Traffic Problems and in Methods to
Improve Service and Increase
Efficiency of Operction

PIQUA, OHIO

STEVENS & WOOD, INC.

Design and Construction of Power Stations
Railroad Electrification, Industrial Plants
REPORTS AND APPRAISALS
Management and Financing of Utilities and Industrials
Mahoning Bank Bldg. 120 Broadway
Youngstown, O. New York |

Dwight P. Robinson & Company

Incorporated
Design and Construction of
Electric Railways, Shops, Power Stations

125 East 46th Street, New York

Chlcago Youngetown Atlanta Philadelphia
Los Angeles Montreal Rio de Janeiro

HEMPHILL & WELLS

CONSULTING ENGINEERS
Gardner F. Wells Albert W. Hemphill

APPRAISALS
INVESTIGATIONS COVERING
Reorgsnization Management  Operation Construction

43 Cedar Street, New York City

DAY & ZIMMERMANN, Inc.

ENGINEERS
DESIGN - CONSTRUCTION - REPORTS
VALUATIONS - MANAGEMENT

PHILADELPHIA

NEW YORK CHICAGO

WALTER JACKSON

Consultant on Fares and Motor Buses

The Weekly Pass—Differential Fares
Ride Selling

143 Crary Ave., Mt. Vernon, N. Y.

J. ROWLAND BIBBINS

Engineer—2301 Connecticut Ave., N.W., Washington, D. C.

TRANSPORTATION SURVEYS
Qrganized Traffic Relief and Transit Development
Co-ordinating Motor Transport, Railroad and City
Plans, Service, Routing, Valuation, Economic Studies

EXPERIENCE IN 20 CITIES

KELLY, COOKE & COMPANY

Engineers

424 CHESTNUT STREET
PHILADELPHIA

49 BROADWAY
NEW YORK

The Most Successful Men in the Electric Railway
Indostry read the

ELECTRIC RAILWAY JOURNAL

Bvery Week
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€, B. BUCHANAN W. Il PHICE, JR. JOUN F. LAYNG

BUCHANAN & LAYNG CORPORATION CalCU.lus

Engineering and Management, Construction,

Financial Reparts, Traffic Surveys s e
and Equipment Maintenance ma‘de plaln and pra‘Ctlcal .
sl ALTINORE 1a B0, 1o ST yom, for practical men

Here is a plain, clear and thorough book that will give the
practical man the ability to make use of the calculus as he

[ ds it in his work. Th hor says in his i jon:
JAMES E. ALLISON & CO. Ehe subjecy of cOlmUBMIEE T e ranale i o

Consulting Engineers made plain.”” To this end he has written this book.

Specializing in Utility Rate Cases and Palmer’s
Reports to Bankers and Investors

1017 Olive St., St. Louis, Mo. Practical Calculus
for Home Study
By C. I. Palmer

Bureau of Commercial Economics, Inc. Armour Institute of Technology
Industrial Engineers 443 poges, pocket size, flexible, 186 illustrations, $3.00 net,
postpaid
Organ.zation ol Methods . .Layout 5 d Facili Thia book 1a for the man with lmited mathematical tralning who
Public and Industrial Relations h?'» n;‘od lo; e_}‘worklnx knowledge ol caleujus and ita practical ap-
plicatiooa. It awa juat what kind of bl b Ived with
72 West Adams Street . CHICAGO the sld of calctilug snd vxplz\alna lhomu?{ﬁy :’:j g?:arl); l:‘()): "

You have been waiting for this book

A working knowledge of caleulus s of auch advantage thal hundreda
of men have been asking for just much a simple and understandable
bogk aa this one. The book avoida Involved mathematical lerms and

phrases. 1L covera overy polnt plalnly, It tella you the many practi-
RIN cal usea to which calculus can be put—how you can use It dally—
(; how it can help In your work.

Calculus made plain for you

Rd!lwa)’ Audit and Inspec“‘)n Company’ Inc. Cnlcullun haa becnulir‘r]m)o lhoro‘;mhly plnlnmln thia book. The ftunda-.
o oy g > & mentala are repea over and over sgain so that once grasped as
Franklin Trust Building, Philadelphia ll.ll:e bool; oﬁeraltaom u;ley wllll remain with you. You will know
cm, ou wi now how aad when to use them. And you wil)
goslogﬂ Itiﬁ?'g'ortkh } xﬂb\.\‘C!ﬂCS{ gg}::’:"gm g:'l’ﬂ'ot:u find the knowledge of tho greatest help in your dally work.
New Orleans sbur; .

Exomine a copy for 10 days free

Examinc thia book free—send the coupon for s copy—sce fur your-
3elf how plain and understandable the book is. You're not obliged

to keep It.  Sce It, surely.

The first
practical
book on
Calculus

The Most Successful Men in the Electric Railway

Industry read the

ELECTRIC RAILWAY JOURNAL

Every Week

Transmission Line and Special Crossing
Structures, Catenary Bridges
WRITE FOR OUR NEW DESCRIPTIVE CATALOG

ARCHBOLD-BRADY CO.

Engineers and Contractors SYRACUSE, N. Y.

FREE EXAMINATION COUPON

MeGraw-itlll Book Co., Ine., 370 Seventh Avenue, New York.

Youn may send me nn 10 days® approva! Paulmer’s Practical Calenlus
tor linme Stody, $:1.00 net, postpald. 1 agree lo remit f[or the book
or tn return it postpald within 10 daya of receipt.

THE P. EDWARD WISH SERVICE

50 Church St. Street Roilway Inspection 131 State St.
NEW YORK DETECTIVES BOSTON

OMcial Posltion «....covveenvnssccncnnns OG0 .

Name of Company.....oceecooence
When writlng the advertlaer for Information or

prices, u mention nf the Electrie Rallway
Journal would be appreclated.

{Hooks ment on approval to retall purchasess In U. 8 and @j»inndlg
only.) E. 2.28:25

vs essne

9900000000050 000000069U2TENOIRREEREERS
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The Best Thing Niagara Falls
7 7 Ever Fell For!

Niagara Falls, N. Y., is but one of many
progressive cities that have profited by
installing ELR EC O Combination
Railway and Lighting Poles. The first
noticeable advantage is the marked im-
provement in the appearance of their
streets. The next is the very substantial
economy for the street railway company
and the illuminating company by their
common use of one set of poles.
ELRECO Poles support the trolley
span-wires as well as the ornamental
lighting system. The lighting fixtures
can be placed on these poles at just the
right height for maximum lighting efhi-
ciency. This is another big advantage
for the city. Lighting standards are
usually too low for the best lighting
results.

For the street railway, ELR ECO

Tubular Steel Poles mean lowest first

cost, lightest weight, least maintenance,

: easlest possible painting, longest life,

g greatest possible ability to w1thstand

. o~ strains in A LL directions, absolute
< @ safety and many other advantages.

We have facts that will knock every objection
you can think of COLD. IWrite for them.

Electric Railway Equipment Co.

Cincinnati, Ohio
-y New York City, 30 Church Street

ELREC
POLES
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hese figures tell their own story

f MILLER TROLLEY SHOE economy

COMPARISON OF REPLACEMENT COSTS FOR (‘OLLECT TON
EQUIFMENT FOR THE YEARS 1926 AND 192
Year 1020 Uud Cost
Trolley poles 10 ft. 8in.....ccccuvernnnn. Bl e sjsanluiaies 128 $363.52
Trolley poled 12 fL. 610, o vovunv bl B v s v covn oo 95 351.50
F)xt.ures
....................................... 738 287.82
Rencwable WRSHETE . - o v oo 1,561 93.66
Contact rings. 1,476 201.88
Contaot springs. . 1,669 216.97
Trolley harps, type * e 200 480.00
Trolleyrope ... covevvenecnnnn OIS s s+ e v wiens 1,850 1,377.60
TROUOY WICOIS. ovooonony s il IR, = | [, aiaw 1,032 3,272.32
Totalreplacement costafor year1920...... ....... ..... $6,735.27
Year 1922
Trolley poles 10ME.8in..-..ocvcomomanensssanaiosans 44 $161.04
Trolley poles 1211, GIn. ... o B ER N e v avis o aivie 63 285.39
Fixtures:
s T e T 60 23.40
Renewable washers. 128 3.34
Contact rings. 26 13.24
Conuctnpnnn 110 14.30
Trolley harpstype“C”... ......viiiiiieinnennne 0 L.
Trolley rope...... 1,309 708.10
Trolley wheels, 6in 838.35
Miller trolley shoes.....oovcvvvriiinniiiiesinniianns 159 502.95
L EHORCONEROEE: ciis s s e s oo v s siois 3 suieis v 650 & ala/als 1,343 2,377.11
Miller ahunts. . s e Sl e St oy e s e 88 57.68
Miller lockwashers. . e O R SRR 6 .29
Miller boltsand nuts.................. s sisies s =i 469 15.01
Ner center PItE, oo oo - conise vinon e nonaeanioss oo 32 15.24 ¢
Total replacement costs foryear 1922, ..............
Difference in total costs for the two years in favor of the year 10
Cost per M.C.M. for collection equipimnent, 1920,cent ........ .
Cost per M.C.M. for collection equipment, 1022, cent. . .......
Note:—All cars were equipped with 6-in trolley wheels dunng 1
during 1922 a large per cent of the cars were equipped with Miller trollcy s
Nolte:—Tn_the abovc comparative costa the cost of trolley bases and repairs
_are not considered.

~~

—Note these other advantages too.

I’"he Northern Texas Traction Company, (Win-
ners of last year's Coffin Medal), from whose
report the above is an excerpt, is but one of
many progressive roads which have found spe-
cific and substantial cconomies in the use of
Miller Trolley Shoes.

And their experience has but served to confirm
the other important Miller advantages:—

1. Less wire wear.

2. More Mileage.

3. No Dewirements.

4. Silent Operation.

5. Steady Current Delivery.

And there’s no backing up problem to face. The
shape and construction of Miller Trolley Shoes
make backing up as simple as going forward.

Miller-ize one route and check up. You'll
be convinced.

Miller Trolley Shoe Company

Boston 21, Mass.
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Begin at

HAT is, with the track. Make the track
right and the rolling stock will need very
little repairs.

A street car 1s not a caterpillar tractor. Neither
1s 1t a tank.

It 1s designed and built to run on a resilient,
easy-riding, noiseless track—if-you want to get
your money’s worth out of 1t.

The only kind of track that 1s permanently this
way 1s the Dayton Resilient Track.

There 1s a world of proof ready for you—if you
will have 1t.!

The Dayton
Mechanical Tie Co.

707 Commercial Building, Dayton, Ohio

Canadian Representative:
Lyman Tube and Supply Co., Ltd., Montreal, Quebec

DAYTON
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Rolling At

1nn1ng

The Dayton Resilient Tie meets all the
requirements that the Way Committece
of the A. E.R. A. asks for a substitute
tie: Resiliency, holding rail to gage,
sufficient bearing area, provision for
rail renewal, ease of installing, low cost.

eszlzent

w e
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Puss may
or may hot
have nine lives—

BUT—

—it becomes a matter of real importance
to you as a practical railway man when
month after month evidence piles up
that BOYERIZED Parts are outliving
ordinary hardened steel not once or
twice, but three to four times.

Boyerizing does it, gives the tough steel
from which these parts are made a
glossy, glass-hard, armorplate surface
that literally offers no foothold for wear.
Get a few of these tough little fellows on
the job right now. Let 'em prove their
mettle on your own cars.

Buy from this list—
They’re BOYERIZED

Brake Pins Center Bearings
Brake Hangers Side Bearings

Brake Levers Spring Post Bushings
Pedestal Gibs Spring Posts

Brake Fulcrums Bolster and Transom
McArthur Turnbuckles Chafing Plates
Manganese Brake Heads Bushings
Manganese Truck Parts Bronze Bearings

Bemis Car Truck Company
Electric Railway Supplies
Springfield, Mass.

Representatives:

Economy Electric Devices Co., Old Colony Bldg., W. F. McKenney, 64 First Street, Portland, Ore.
Chicago, II1. J. H. Denton, 1328 Broadway, New York City, N, Y.
F. F. Bodler, 803 Monadnock Bldg., A. W. Arlin, 772 Pacific Electric Bldg.,
San Francisco, Cal. Los Angeles, Cal.
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Txmc has proved the claims, and tests have established the advantages
of Thermit Welds. Wherever rail joints have been Thermit-welded
their permanence stands as an impregnable bulwark against future
repair costs.

With the advent of another new year, and the near approach of Spring
track-work, turn to Thermit as the solution of welding problems.
The process has been simplified, the cost reduced. For small roads
as well as large ones—Thermit offers a means of ending the rail
joint problems. The first cost is the last cost—and that cost is lower
than ever before.

Watch these pages where we shall show the story of Thermit, and
practical illustrations of where and how it is used.

~ The Pranks of 0ld FatherTlme Never Bothered these

|“!'d!i i:-::;
" vm;ll, 'lll'

..!".:i'?!hl

For instance :—The weld shown above is one of many which
have stood up for over 12 years under heavy traffic on Third
Avenue, New York City. Notice the depth to which the
rail has bceE worn without the faintest trace of a “cup.”

Advantages of Thermit Welds

Permanence No cupping

Perfect elasticity No bonding required
No maintenance Saves scrapping broken parts
No loose joints Shop or track

AETAL &, THERMIT CORPORATION®
190 BROADWAY , NEW YORK ., N.V. -

PITTSBURGH CHICAGO - BOSTON SOUTH BAN FRANCISCO TORONTO
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Announcement

RAIL-WELDING AND BONDING CO., Cleveland, Ohio

The Ellcon Company,
50 Church St.,
New York City, N. Y.

Electrical Eng. & Mfg. Co.,
907 Penn Avenue,
Pittsburg, Pa.

£. W. Wood,
1003 Carondelet Bldg.,
New Orleans, La.

Lincoln Electric Company,
136 Johns St., .
Toronto, Ontario, Can.

"Rail Joints
Rail Bonds

Dynamotors

N order to assure a more

intimate and thorough
Sales Service to our many
customers in the Electric Trac-
tion Industry, we have recently
added a number of well-known
Sales Agencies to represent
us In various territories.

This arrangement enables our
engineers to render a more
thorough and helpful service
to the users of UNA Products
and Processes.

Represented by

Railway Track-Work Company,
3132 E. Thompson St.,
Philadelphia, Pa.

R. Roy Holden,

310 So. Michigan Ave.,
Chicago, 111.

Burton R. Stare Co.,
619 Fourth Ave.,
Seattle, Washington.

Scholey Construction Co.,
137 Victoria St.,
London, England.

' A

JC PRODUTS

Welding Processes
Welding Supplies
Welding Rods~

Chas. N. Wood Company,
948 Old South Bldg.,
Boston, Mass.

W. L. Rose Equipment Co.
Planters Bldg.,
St. Louis, Mo.
A.W. Arlin,
519 Delta Bldg.,
Los Angeles, Calif.

T. Y. Inagaky & Co.,
8 Nakadori, Marunouchi,
Tokyo, Japan.
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St. Lou1S Bualt-

STEEL BODIES
Jor Street /fad%@(sw

It Reflects the Standard of Its Builders

HIRTY-FIVE years of a consistent “Quality” policy has
definitely established the reputation of St. Louis Cars and
Equipment.

In back of every St. Louis “Ever-Wear Steel Body™ is not only the
vast experience in railway body building hut a reputation for quality
products that is universally recognized.

The illustration shows a 29-passenger Ever-Wear steel body built
for the Houston Electric Company. This body will survive the
chassis in normal service.

“Ever-Wear"” steel bodies are built for railways only, and to con-
form to the most exacting requirements.

Write us today for further details.

St.Lavis LarCompany

St Lauis, Ma.
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Standard Varnishes and Colors—

for transportation service—

For many years the name Beckwith-Chandler has stood for the high-
est quality finishes for steam and electric railway cars. The durabil-.
ity of these products under severe operating and climatic conditions:
has been proved by the experience of many of the leading railroads
of the country.

There are specific Beckwith-Chandler products for every part of the
car—exterior, interior, roof, headlining, cane seats, floor and trucks.

We can supply finishes in the flat color and varnish systems, enamel
systems or color varnish systems.

NEOLITE—the new Pyroxylin finish is

another Beckwith-Chandler development.

Make Beckwith-Chandler products your
paint shop standard.

BECKWITH-CHANDLER COMPANY

Manufacturers of Highest Grade Varnishes
320 Fifth Avenue, New York, N. Y. 203 Emmett St., Newark, N. J.
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1. Passengers are
protected from in-
jury when entering
and leaving a car by
Pneumatic door
operators.

A practically
constant tempera-
ture i1s maintained
by the automatic
control by visible
thermostats.

3. And this heat
is supplied by the
many suitable types
and sizes of electric
heaters.

ELECTRIC RAILWAY JOURNAL
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4. The motorman is
informed when to
start and stop his car
by a complete and
efficient signal ap-
paratus.

5. In closely crowd-
ed cars, well
planned wventilators
keep the air health-
ful for passengers.

6. In fact every
thing for the com-
fort and safety of
operator and patron
is made by this
Company.

CONSOLIDATED CAR HEATING COMPANY

NEW YORK

ALBANY, N. Y.

CHICAGO
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Cambria Rolled Steel Car Wheels

and Forged Axles

AMBRIA ROLLED STEEL CAR WHEELS for Electric
Service are made at the Johnstown Plant of Bethlehem
Steel Company by a combination rolling and forging process.
This process thoroughly works the steel and gives an exceptional
refinement in structure which does not readily develop flat spots.
For this reason Cambria Rolled Steel Car Wheels will give you
the longest service at lowest cost.

CAMBRIA FORGED AXLES for Street, Interurban, Subway
and Elevated cars, and Armature Shafts for Electric Service are
made to meet any reasonable specification. They can be fur-
nished treated or untreated; solid or hollow bored; smooth forged
only; rough turned all over; rough turned on journals and wheel
seats; or finished turned on journals and wheel seats.

We will also mount wheels on the axles if so desired.

BETHLEHEM STEEL COMPANY, BETHLEHEM, PA.

Sales Offices
New York Baltimore Buffalo Detroit
Boston Washington Pittaburgh Chicago
Philadelphia Atlanta Cleveland Cincinnati
St. Louis San Francisco

Bethlehem Steel Export Corporation, 25 Broadway, New York City
ole Exporter of Qur Commercial Products

We have a large stock of wheels
in standard sizes and can sup-
ply on short notice:

Wheels for City and Subur-
ban Service from 21 to 36
inches diameter with rims 3§
inches to 4%, inches wide and
1§ to 24 inches thick.

Wheels for Interurban Service
from 22 to 37 inches diame-
ter with rims 3% inches to
444, inches wide and 14 to 3

inches thick.

BETHLEHEM

e R
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This is what Wise Companies;do!

They hitch their cars to the Texaco Star. And their
power plants, too, for that matter.

The Texas Company is lubricating completely
scores of leading electric street railway lines. These
lines have found that Texaco Lubricants have given
them the satisfaction of reduced maintenance and better
service, the satisfaction of smoother opcration with
lower final cost.

When we say Texaco products are completely lubri-
cating these roads, we mean they are doing their efh-
cient work in every part of the power plant and on o
every part of every car.

If your company has not léarned why other roads
are using Texaco exclusively, you should call on a
Texaco engincer and go into the matter. We pride
ourselves in being “Lubricating Specialists to the Elec-
tric Street Railway Field.”

There is a TEXACO LUBRICANT for Every Purpose
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Save the motors

Standard
Helical

Gears

with

First, second—fifth notch on the controller,
and a shock goes through the car as the motors
gather speed!

That’s where the trouble begins, that shock of
acceleration that is inevitable with spur gear-
ing. It springs Bolts, strains bearings, loosens
insulation, cuts gear life and motor life, and
piles up maintenance.

Not only the motors suffer; body work suffers
too, and soon begins to creak, soon need
“touching up.”

Nuttall BP Helical Gears will stop this profit
leak. The meshing of the teeth is like the
turning of a screw—smooth, vibrationless,
noiseless, shockless. There is no grinding and -
no chattering.

The secret lies in the 7% deg. Heliz Angle; the
long and short Addendum tooth; and the
famous Nuttall BP Heat Treating Process.

The West Penn Railways have one set of
Nuttall Helicals among the many they use
with a 500,000 mile record to its credit.
Practically every traction property in the
country is using helical gears.

We'll be glad to co-operate in proving their
economy on your cars. Consult us. ;

Write for our Helical Gear Book

”»
All Westinghouse Electric & Mfg. Co.
U . District Offices are Sales Representatives

in the United States for the Nuttall Elec-

PITTSBURGH sz PENNSYLVANIR  incinaicy o i Sty s
n Canada ey
@ Lids, Mont;eurm.n uba & Supply Co

and Toronto.
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Steel Wheels Without Maintenance

Wheel-turning is a fast growing maintenance item.

Every addition of “multiple-wear” steel wheels increases the shop

burden.

If steel wheels other than Davis Wheels go under your cars today
you are faced with the necessity of conditioning their contours.
Shop equipment must be bought and skilled mechanics detailed to
the work. This cuts into funds for improvements and increases
maintenance costs.

Davis “One-Wear” Steel Wheels eliminate this expense. They
make a big mileage without repeated re-turnings.

The Davis “One-Wear” Steel Wheel is made of special steel com-
pressed by centrifugal action while the metal is molten. Itis sub-
jected to scientific heat treatment, resulting in great strength and
resistance to wear.

eAsk about the properties who are using Davis Steel Wheels

AMERICAN STEEL FOUNDRIES

NEW YORK CHICAGO ST.LOUIS
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and until their solution is found the industry can not

EVERY industrial plant has its own lubricating problems
operate on the basis of highest efficiency.

Lubricants which are ideal for use on one machine may be
quite unsuited as a lubricant for another. The lubricating
needs of each machine must be completely and properly pro-
vided for, if it is to give maximum service and satisfaction.

To do this, the lubrication requirements of each machine
must be fully understood. Consideration must be given to the
type of machine, the speed at which it operates, temperatures
developed or encountered and many other factors and condi-
tions.

Standard Oils and Greases

include every lubricant that industry requires. By selecting

_lubricants of exactly the right quality and characteristics, every

bearing and moving part may be made to function with the
highest efficiency.

To produce such lubricants requires both technical knowl-
edge and refining skill. To see that lubricants of proper grade
are supplied in proper manner and proper quantity calls for
technical knowledge and practical experience.

The Standard Oil Company (Indiana) has spared no
expense to produce the finest of lubricants. It maintains, too,
a staff of engineers whose work it is to serve the industries of
the middle west by seeing that each lubricant is used in the
proper place. Through this service the middle west industries
have saved many thousands of dollars.

You, too, can save money by having one of these experts
make a lubricating survey of your plant. You need only
write, phone or wire us. The service costs you nothing
and places you under no obligation to us.

STANDARD Oi1L COMPANY

(INDIANA)

General Offices: 910 S. Michigan Avenue, Chicago, Illinois

ILLINOIS INDIANA IOWA MICHIGAN WISCONSIN MISSOURI
Chicago Evausville Davenport Detroit La Kansas City
Decatur Indianapolia Des Moines Grand Rapids Milwaukee 8t mh
Joliet South Bend Mason City Saginaw MINNESOTA Bt
Peoria EANSAS Bioux City N, DAROTA Duluth
Quincy Wichita 8. DAKOTA Fargo Mankato

Huron Minot Minneapolis -

=l
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Standard Sizes of CONDUITS for the Installation of Wires and Cables

AP ANS P CHRRLOTD BV

THE NATIONAL ELECTRICAL CONTRACTORS ASSOCIATION OF THE UMITED STATES
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Make certain on
every wiring job o’
with this free &
Chart. Just slip o
thiscouponin the o
marl now; that's >
allyouneed todo. *

HAT size of conduit? What about elbows? Ques-
tions instantly and authoritatively settled for any
job where rigid conduit is to be installed.
This Chart hangs on the wall as handy as a calendar—
and as necessary when wiring must be figured.
It is a quiet reminder of Sherarduct—the Rigid
Conduit. The Chart is free, and so intensely practical
you will regularly use it.

T)ahonal Metal Molding Company

WORLD'S LARGEST PRODUCERS OF ELECTRICAL m

&
&o.?o' National
\\,..0 Metal Molding
i Company
o* Plttsburgh, Pa.

Plcase send free Chart of
Standard Sizes of Conduits.

CONDUITS AND FITTINGS sl =~ P o -
1559 Fulton Building, Pittsburgh, Pa. 10 frane
Represented in All Principal Cities Q-.‘.
4".. ——— —
Firm

S hera ict £ =g

The Rigid Conduit That Bends
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Elevated, street and subway lines
make the Broadway, 34th Street and
Sixth Ave. intersection in New York
City, a very congested one.

Columbia products are used on many
of these cars with ever increasing
satisfaction to the operators.

COLUMBIA MACHINE WORKS

and Malleable Iron Company

3303 Atlantic Avenue Brooklyn, N. Y.
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Service
Economy
Security

M-J Armature Babbitt Metal
compounded of new tin, copper, antimony
and metallic nickel—no lead used. Insures
lowest net cost per mile of operation.

“Tiger” Bronze Axles and Armature
Bearings
The exceptional toughness and anti-frictional
qualities of “Tiger” Bronze insures great
strength and a very slow and even rate of
wear. The result is perfect bearing align-
ment and greater mileage, ‘“‘Tiger” Bronze
will save its cost many times over every year,

M-J Lubricated and V. K. Oilless Trolley Wheels
and Non-Arcing Harps

The metal used is exceedingly tough, yet does not grind
away the metal of the wire. Perfect lubrication is accom-
plished automatically. Properly balanced and mechan-
ically perfect in finish. Greater mileage assured. Lowest
in ultimate cost and highest in net efficiency.

Those responsible for the purchasing of street car
equipment can come to More-Jones for certain of
their requirements with a full knowledge that here
is equipment that represents the utmost in service
value. Economy is a very definite result and is real-
ized over a period of years. Startsecuring it by let-
ting More-Jones furnish your next requirements.

MORE-JONES BRASS & METAL CO.

ST. LOUIS, MISSOURI

MORE-JONES
QUALITY PRODUCTS
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The Timken-Detroit
Axle Company
Detroit, Michigan
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- 60 #

“Fool Stesl” Qually I . 5, Q‘ “Tos\ St—.,l'(;)oo\'«y

Tool Steel Gear and Pinion Co.

Cincinnati, Ohio

39
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A nation-wide

organization

\ building and

sustaining car

cardadvertising
space values r,f-;,,;fé’

' ‘1—«3-

Wf’ e
mﬁ

Barron G. Collier, Inc.
Candler Bldg.

New York
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Hyatt bearings in the journal boxes of this car are effecting
0% power saving for the Citizens Traction Company, Qil

a2
City, Pa.

ELECTRIC RAILWAY JOURNAL

20% Saved Is 20% Earned

LEADING engineers in the electric railway

field recognize that Hyatt equipped
journal boxes on electric cars effect a power
saving of at least 20% when compared with
plain bearing equipment.

Mr. John A. Dewhurst, of Day & Zimmer-
man, Inc., in referring to the first completely
Hyatt equipped car of the Citizens Traction
Company, says:

“We made this installation principally to
determine what saving in’ power would re-
sult, and the earliest tests indicate a 20 per
cent saving. It is further reported that
the Hyatt roller bearings have apparently

brought about an elimination of noise.”

Not only is a 20% power saving possible
through the use of Hyatt bearings but the
elimination of plain bearing friction means
lighter loads on the motors and less wear
and tear on the other parts of the running
gear. Easier and quicker acceleration
shortens the schedule time over the com-
plete run without increasing maximum
speeds.

A power saving of 20% and substantial sav-
ings in lubrication and maintenance costs
are worth looking into. May one of our
electric railway specialists give you complete
information ?

HYATT ROLLER BEARING COMPANY

NEWARK, NEW JERSEY

HYATT ROLLER BEARINGS FOR ELECTRIC RAILWAY CARS

41
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t is business

$ 342,000, OOO will be spent by electric

railway companies dur-
ing 1925 for new equipment, materials and supplies.

The “modernization program” is behind this tre-
mendous expenditure. To keep pace with progress
they must cultivate better public relations and this
necessitates up-to-date maintenance.

Modern maintenance practices, methods and equip-
ment will be featured in the March 21st issue of
ELECTRIC RAILWAY JOURNAL.

The Annual Maintenance Number

Th blanket 999, of the b == -
is 1ssue will blanket 999, of the buying power of 2
the field. So that your instructions may receive the Y Mﬂlntenance

most careful attention, make immediate reservation \ Number:\
for space and copy service.

Electric Railway Journal Mﬁkfg

Tenth Avenue at 36th étreet, New York, N. Y.
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. An H-W Reed Motor Coach
Seat of New Design

= __"_ - =S 7}.' E .:j‘;'_'

x LUXUREED
- 49-P Double

= BT

HERE seating space must be conserved T
this new Heywood-Wakefield 49-P Luxu-
| reed is cordially welcomed by motor coach {
g builders. 3
| Short arms, properlv sloped backs and curved
L seat-fronts allow closer placing with plenty of L
i - knee-room and ample passage space for pas-
sengers.

Open space under seat provides convenient =
storage for luggage. i
= These Luxureed seats have all the built-in com-
fort as well as the sturdiness so essential for 2
motor coach touring service. I ]
Heywood-Wakefield bus seating experts,
backed by our 99 years of seat-building experi-

ence, are at your service without charge.
Address the most convenient of these 3

HEYWOOD-WAKEFIELD SALES OFFICES
3 HEYWOOD-WAKEFIELD COMPANY i
- 1359 Rallway Exchenge Bidg.. Chlu.o. uL 4
i HERBERT C. C
Hobart Bldg., San Fra =

HEY\VOOD—WAKEFIILD COMPANY =
34¢h Se, New York

Slult= FN GRIGG = =

v

ELECTRIC RAILWAY JOURNAL

630 Loulnana An.. Washiagton, D C. i

THE G. F. COTTE! CO., Houston, T .
THE RAIL\VAY AND POWER .ENGINEER]NO CORP
Moantreal and Toronto, Canada i

‘TL)

Elec. Ry.
No. 8C-3

Steam Ry.
No. 185 AEF

TOUREASE
8C5

|

Something New in
Portable Compressors

We want Electric Railway men to know
this new Portable Compressor, which is
so well adapted to construction and re-
pair work.

Sullivan Balanced “V”
220 cu. ft. capacity

[t's a 4-cylinder compressor, with the
cylinders set in pairs, at 90°, on the same
crank shaft.

Cylinders are 5%4 x § in., single acting,
equipped with automatic, wide opening
Wafer valves. This design secures com-
pactness and excellent balance, further
aided by a heavy flywheel inside the com-
pressor casing.

Vibration is almost imperceptible at full
speed (800 R.P.M.). All moving parts
are fully enclosed and are splash oiled.
Drive is by positive interlocking external
and internal gear clutch from Buda
4-cylinder, 4-cycle cngine, of liberal sur-
plus capacity. Outfit wcighs 5360 Ib.
empty. H.P. 42. Capacity two to three
Rotator Rock Drills, three to four Con-
crete Breakers, or Tampers, seven to nine
Riveters or Clay Spaders, etc.

Ask for new catalog 3277N.
QULE
CICZY-1

MACHINERY COMPANY
150 S. Michigan Ave. Chicago 4
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New Cars for Los Angeles have

LYMWMET] .

Side Panels

Where heavy steel plates are
replaced with PLYMETL girder
panels, the street car of today
and tomorrow will be hundreds

of pounds lighter, have better
One of 60 cars built In the shops of = : riding qualities, improved ap-
FiorMBrL, oS Danetar T T pearance and greatly reduced

! § ; operating and maintenance costs.

The insulating value of PLY-
METL girder panels is so great

When used for roofs, headlllinings, b:‘llkhends and dinterior trim, that no interior side ]inings are
reduces weight, factory installation and operating and maintenance .

oxpense and at the same time actually increases the strength of n.ec‘es.sary. ’rhey Oﬁe.r increased
the car considerably. rigidity to the car with reduced

weight.

Send for free booklet of Blue Prints and Engineering Data
HASKELITE MANUFACTURING CORPORATION, 133 West Washington Street, CHICAGO, ILL.

 —— =

Your Passengers Will Enjoy Their Ride On
Hale-Kilburn Seats

Especially Designed for
One Man Safety Cars

Lightest
Strongest
Simplest
Neatest

Lightest

Weight Lightest

Stationary , ; . . Weight
Steel Seat No higher in price than others W alkove-
Write for particulars Steel Sen:
o -
Hale-Kilburn Company
PHILADELPHIA
New York Chicago Richmond Atlanta San Francisco Los Angeles
30 Church St MecCormick Bldg. Mutual Bldg. Candler Bldg, 903 Monadnock Bldg. 320 S. Pedro St.

= ——— -
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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

Ipcanduscent Lamp Cord

AMERICAN ELECTRICAL WORKS
PHILLIPSDALE, R. L.

Bostun, 176 Federal; Chiesgo, 113 W, Adama;
Cinelnnati, Traction Bldg.; New York, 200 B 430d &,

We are prepared
to handle any high grade proposition where

VARNISHED CAMBRIC
Wires and Cables
are required,

When using guality Wires and Cables use guality Tapes.
“MANSON" Tape, “OKONITE” Tape, “DUNDEE” Tapes.
THE OKONITE CO., Passaic, N. J.

Incorporated 1884

SALES OFFICES: New York, Chleago,
Pliisburgh, St. Louls, Atlanta, Birm-
Ingham, San Franclsco

F. D. Lawrence Electric Co., Cincip-
natl, O.: Novelty Electrie Co., Phila-
delphis, Pa.; Pettingell-Andrews Co.,
Bouton, Maey,

Canadion Repreaeniatives: Engineering
Materisla Limited, Montreal.

IRADE For dependable Line Material that

will give you maximum service use

Send for Latest Quotations
Main Office and Fsctory, Bouton, Mass.

M A DR

ArcWeld
Rail
Bonds

AND ALL OTHER TYPES

Descriptive Catalogue Furnmished

American Steel &Wire

Chleago C

Naw York

G ompany
Cleveland

Pittaburgh

Denvar

U. B. 8teel Products Ce.
Ban Frarctsce

Los Angulaa Pertland Bealtle

s O L L T L L

AR

Wires, Cables, Cable Accessories
Superlor quality, economical prices
Standard Underground CableCo.
Boston Philadelphls Pittsburgh Detrolt

New York Washington Chicage St. Louls
San Franolsco G

an i

Chapman a

Automatic Signals

PEIRCE
Railway Feeder Pins

A stroog Forged Btee] Pin desigued for haavy duty.
Thelr low cost permita their ase over the entire

ELECTRICAL WIRES and CABLES
John A. Roebling’s Sons Company, Trenton, N. J.

system,
- Charles N. Wood Co., Boston P,nsa;‘;ﬁBARD % COMPAN:H,CAGO
" ANACONDA
WELDING CABLE TROLLE WIRE

ANACONDA COPPER THE AMERICAN

MINING COMPANY

“ ey Maildinz. Chicagaad lamamm. |

DRANS COMPANY
General Offng andS Alcibury, C

Only reliable products
can be continuously
advertised

AUTOMATIC SIGNALS
Highway Crossing Bells
Headway Recorders
Flasher Relays

NACHOD SIGNAL COMPANY., INC.

LOUISVILLE ,, KENTUCKY.
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ACME WIRE

PRODUCTS——

Specify Acme Varnished Cambrics—
they stand up under the most exacting
demands of all electrical work.

ACME MAGNET WIRE
‘“Enamelite”—Plain enameled copper wire
“Cottonite””—Cotton-covered “Enamelite””
“Silkenite’’—Silk-covered ‘‘Enamelite’’

Magnet Wire—Cotton or silk, single or double

ACME COIL WINDINGS
Field Coils, Meter Coils, Ignition Coils, VV'ndmgs
for Audio and Radio Frequency Transformers.

ACME VARNISHED INSULATIONS
Varnished Cambrics—
Black and yellow
Varished Silks and Tapes—
For every requirement
Varnished Papers—
Black and yellow
Varnished Tubing—
“Spaghetti”, all sizes, 5 colors
“Celatsite’” Wire—
Tinned, spaghetti-covered wire 0
for radio sets; S colors
Insulating Varnishes
Catalog sent Engineers ond Execulives
THE ACME WIRE COMPANY
Main Office and Plant, New Haven, Conn.

New York Cleveland
52 Vanderbilt Ave. Guardlan Bullding

Chieago
53 W, Jackson Blvd.

o 8
TAPERED
SLEE\/&

Insures ab-

The Principle that established
solderless connectors as good
engineering.

The more contact surface you get in a
connectlon—tha better the joint.

Because the tspered sleeve of tha Damsert
Cannector gave engineers a meana for securing
large contact area held permanently tight—
the solderiess connector idea met with favor.

Today 1t ls atandard prsctice.
Writa ror the Dosuert C(atalog.

Dossert & Company, New York

242 West 41st Street
11, It. LOGAN, President

[THT I

Lorain Special Trackwork

Girder Rails

Electrically Welded Joints

THE LORAIN STEEL COMPANY

Johnstown, Pa.
Salee Officee:

Atante Chlcago Cleveland New York
Phlladelphia Plttehurgh
Pacific Coast Representotive:
Unlited Statee Steel Producte Company
Los Angetee Portland San Francisco Seattie

Export Representatlve;
United Statee Steel Products Compsny, New York, N. Y.

ESTABLISHED W
188l .

Special Track Work of every
description

THE BUDA COMPANY

Harvey (&iiur) Illinois

(T

IR

L1 1]

SPECIALISTS
in the
Design and Manufacture
of

Standard—Insulated—and
Compromise Rail Joints

The Rail Joint Company
61 Broadway, New York City

High-Grade Track
Work

SWITCHES—MATES—FROGS—CROSSINGS
COMPLETE LAYOUTS
IMPROVED ANTI-KICK BIG-HEEL SWITCHRES
HARD CENTER AND MANGANESE
CONSTRUCTION

New York Switch & Crossing Co.
Hoboken, N. J.

B nemmamsasmussmosamionmes  Bsonow
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Builders since 1868 of
Water Tube Boilers

of continuing reliability

BRANCH OFFICES

BosToN, 49 Federal Street

PHILADELPHIA, Packard Buliding
PitreBuroH, Farmers Deposit 3ank Bullding
CLEVELAND. Guardlan Bullding

CHica00, Marquette Bullding

HonoLuLyu, H. T., Castle & Cooke Bufldln:
PORTLAND, OaE., 805 Gasco Bullding

Barberton, Ohio

" THE BABCOCK & WILCOX COMPANY

85 LIBERTY STREET, NEW YORK

Makers of Steam Superheaters
since 1898 and of Chain Grate

Stokers since 1893

BRANCH OFFICES

Drtnoir, Ford Bullding

NEw OnLEANS, §21-§ Baronne Street
HousToN, TEXAS, SBouthern Pacific Building
Dexvee, 435 Seventeenth Street

8aLT Laxe CIiTY, 405-8 Kearns Building

CINCINNATL, Traction Bullding WORKS SAN FraNcisco, Sheldon Buiidin

£ i By, e Lot tosas, Gt e Bulfioe
N1X, yonne, N.J. EA , .

DALLAS, TEx., S001 Magnolia gulldln e o e

HAVANA, CuBa, Calle de Agulsr 104
SAN JuaN, PorTo RIco, Royzi Bank Building

B A EMAN, Jr., Prestdent
H A ., Vice-Pres. and Treus. A
W. C. PETERS, Manager 8slen und Enstlaoeering

National Railway Appliance Co.

Grand Central Torminal, 432 Lexington Ave., Cor. 45th 8t., New York

unsey Bldr., Washington, D. C. 100 Boyiston St.. Boston. Masa.
egeman-Castle Corporation. Rallway Exchange Bullding. Chicago.

RAILWAY SUPPLIES
Tool Steel Gears and Pinions Economy_ Electrio Devlces
Bel! Locked Fare Box and Co’a Power Saving and
nch;ﬁnmlfnker iy con 1nspection Meters
€ Asumangm Fiel A Anglo-American Varnish Co..
"ﬂi“fﬂm‘” gl‘w"ﬂ Plows Varnishes, Enamels, ete,
Cut preoanmet Sleotric Gllmer Multiple Safety Step
X Treads
Pittaburgh Forge & Iron

Co.'s Products National Hand Holds

C. C. CASTLE, First Vice-Prentdent
T. SARGENT, Beeretary

Gepesco Paint Qlls Ft. Pitt Spring & Mfg. Co..
E. Z.- Car Control Corpora- Spriogs
tion’s Safety Devices

Garland Ventliators mﬁ:.mem Car Corporstion’s
nstiles
%’.’,?1‘3‘.?““‘002‘;,‘,‘ hg??‘ Co.'s Anderson Slack Adjusters
Sioxle and Double Deck Feasible Drop Brake Staffs
Bnases Dunham Hopper Door Device

[

Cam\g gie Steel Cc

A A
TSBURGOH, HBmmMNiAas” 7Y

Play for safety—

plus resiliency—

plus long life
By specifying

FORT PITT SPRINGS

FORT PITT SPRING &
MFG. CO.
Pittsburgh, Pa.

Turbine driven Reclaiming Machine

Oil and Wlpmg Waste

S

The Oil & Waste Saving Machine Co.

1509 Real Estate Trust Bldg., Philadelphlia, Pa.
Dept. D.

A Single Segment or a Complete Commutator

fs turned out with equal care in our shopu. The orders we fill
differ only in magnitude; sms)l orders command our utmoset care
and skill just as do iarge orders. CAMERON quality appliss to
every coil or segment that we can make, as well as to every
commutator we build. That's why so many electric rallway meo
rely sbsolately on our name.

Cameron Electrical Mfg. Co., Ansonia, Connecticut

ALLIS-CHALMERS

MILWAUKEE, WiS. U.S.A.

Electrical Machinery, Steam Turbines, Steam Engices.
Condensers, Gas and Oil Engines, Air Compressars,
Air Brakes

| ECONOMIZERS

reduce fuel costs by making
nse of waste exhanst gascs
to preheat the boller feed.
Patented construction proven
by 20 years of scrvice.

SUPERHEATERS

improve enrioe, turbine and
botler economy by enadling o
miven amount of steam o do
more work. Over 10.000 in-
stallstlons la wtationary power
planta,

F POWER SPECIALTY CO., 25gn e, Fus, Detralt, Kone O Gumsw 111 Broadway, NEW YORK
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N-L Type “AA”
Bus Ventilator

“Superior Ventilation”

Perfect ventilation of cars and
buses pays—in cold, cash
profits. In cold weather, pas-
sengers like warm air—if it
is fresh. But next to bad
air, they dislike drafts.

N-L Ventilators give a com-
plete change of air many
times an hour, without drafts.
No snow, rain or dust can
get in. Now used by leading
street railways and bus body

builders.
“Superior Ventilation” de-
scribes them fully. Write

for a copy.

The Nichols-Lintern Co.
7960 Lorain Ave. Cleveland, Ohio

Canadian Representative: Rallway & Pawer Eng. Corp., Ltd.,
133 Easter Ave., Toronto

R T U DU LT LU U L T

OHMER
FARE REGISTERS

They indicate and record the exact amount of each
transaction. They place the sale of transportation on
a strictly business basis.

We manufacture Indicating and Recording Fare Reg-
isters, Receipt Issuing Taximeters, and Fare Boxes.

OHMER FARE REGISTER CO.

Dayton, Ohio

The Zone System of Fares
i1s Successfully Collected
with the Aid of

CLEVELAND
FARE BOXES

Let Us Give You Particulars

The Cleveland Fare Box Co.
Cleveland, Ohio

Canadian Cleveland Fare Box Co., Ltd.,
Preston, Ont.

Coin Counting and Sorting Machines. Change Carriers

International
Registers

Made in single and double
types to meet requirements
of service. For hand or foot,
mechanical or electric opera-
tion. Counters, car fittings,
conductors’ punches.

Exclusive selling agents for
Heeren ENAMEL BADGES.

Type R-11
Doubla Raglater

The International Register Co.
15 South Throop Street, Chicago, Illinois

L] WILTELY s

Sl DT T T L] UL

ALUMINO - THERMIC
JOINTS

New and independent process. No inserts needed.
Up-to-date and economical.

Alumino-Thermic Corp., Roselle Park, N. J.

RAIL BONDS

A Brazed —Arc Weld
Portable Arc Welding & Bonding Outfits
THE ELECTRIC RAILWAY IMPROVEMENT CO.

L

Al

it RO BT BT DT

Adapted to all
types of rails
and paving,

GODWIN

Steel Paving Guards

Proven by service to economically prevent
it:;evpi:ge and disintegration of street railway
g.

Write for Illustrated Catalog No. 20

W. S. GODWIN CO., Inc.
Race and McComas Sts., Baltimore, Md.

B TR T T

PAXSON
Switch and Frog

BROOMS

Wire or Rattan

Cleveland, Ohio
J. W. PAXSON CO.

¥
‘ ‘ |
‘ Philadelphia, Pa.

{IH] L

i

(GET ST T T DT T
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w CORRECT IT

USE LE CARBONE CARBON BRUSHES

COST MORE PER BRUSH
COST LESS PER CAR MILB

W. J. Jeandron
345 Madison Avenue, New York
Pittsburgh Office: 634 Wabash Bldg.

Chicago Office: 1657 Monadnock Block

San Francisco Office: 525 Market Street

Cansdlan Distributors; Lyman Tube & 8a L.,
Mentreal snd Toroote ol vy

T

The Kalamazoo Trolley Wheels

bhave always been made of en-
tirely new metal, which accounts
for their long life WITHOUT
INJURY TO THE WIRE. Do
pot be misled by statements of
large mileage, because a wheel
that will run too long will dam-
age the wire. If our catalogue

LTI T

does not show the style you §
need, write us—the LARGEST
EXCLUSIVE TROLLEY i
WHEEL MAKERS IN THE
WORLD.
THE STAR BRASS WORKS
KALAMAZOO, MICH., U. S. A,
LT Tt
(TTHE T T T T

It

We make a specialty of

ELECTRIC RAILWAY
LUBRICATION

We solicit a test of TULC
on your equipment

The Universal Lubricating Co.

Clevuland, Ohlo
ve,
. New York City

Tule, Inc., Baatern
1617 Gotham National Bank

BRAKE SHOES

AERA Standards
Brake Heads

Diamond “S” Steel Back and Lug Shoes
best for all equipment.

Manufactured and sold under U. S.
Patent and Registered Trade Mark.

American Brake Shoe and Foundry Co.
30 Church Street, New York

332 So. Michigan Ave., Chicago

T

Griffin Wheel Company

410 North Michigan Ave.
Chicago, Ill.

GRIFFIN
F. C. S.
WHEELS

For Street and Interurban
Railways '
FOUNDRIRBS:
Chicago Bostoo St. Paul
Detroit Kansas City Los Angeles l
Denver Council Bleffs Tacoma
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The “Ideal” .
Trolley Wheel

‘For Electric Railway
and Crane Service

40
» Z\>9

Our new type, low carbon steel flanges are softer than the
overhead, thereby conserving it.

Perfect baulance allows the ldeal to follow the wire more
closely and with less spring tension.

The contact ring and hub is made of pure new copper with
a small amount of tin, giving a low electrical resistance.

EDWARD P. SHARP
L. E. HARMON, Prop.
308-14 Terrace
Buffalo, N. Y.

Sales Representatives:
R. D. NUTTALL CO.
Pittsburgh, Pa.
NATIONAL BRAKE CO., Inc.
Buffalo, N. Y.

Universal
Changer

JOHNSO

The best changer on the market.
Can be adjusted by the conductor to
throw out a varylog aumber Of
colns, necessary to meet changes in
rates of fares.

Flexible

Each barrel a separata unlt, permit-

ting the conducter to interchange

the barrels to enit bis personsl re-

&nlremems and to facilitate tha nd
tlon of extra barrels.

JOHNSON FARE BOX COMPANY
Ravenswood, Chicago. Ill.

THE BEST TRUSS PLANK ELECTRIC HEATER EVER PRODUCED

GOLD CAR HEATING & LIGHTING CO., BROOKLYN, N. Y.

ender  Comeany Direct

Automatic
Registration
By the
Passengers

Rocke Automatic

Register Co.
Providence, R. I.

pass Conducy,

100 New Users in the Last Nine Months
KASS SAFEI’I(‘EE TREADS
H

in efficiency ‘i:d lasting qualitiee

in weight, initial and upkeep costs
Morton Manufacturing Co., Chicago

Gets Every Fare
PEREY TURNSTILES
or PASSIMETERS

Use them in your Prepayment Areas und
Street Curs

Perey Manufacturing Co., Inc.
101 t'urk Avenue, New York Cliy

RAMAPO AUTOMATIC
RETURN SWITCH STANDS
FOKR PASSING SIDINGS
TEE BAIL SPECIAL WORK
MANGANESE r\mkmu TN

AT ALL WoOmss

»»»»» wearth

e,

RAIL S U‘fllol‘\'x COMPAES

CAR COMFORT WITH

U'l‘IL["' REGULATORS
VENTILATORS
110331 Went *222d Rt Write for 1428 Hrmdw-y
Chieago, Il Cotalogue New York, N.

Car Heating and Ventilation

are {wo of the winter problems that you muset
seitle without delay. We can show you how
to take care of th, with ona equipment.

Now is the time to get your cars ready for
next winter. Write for detalls.

he Peter Smith Heater Company
6209 Hamilton Ave., Detroit, Mich.

={ HEATERS SN
IS

Electrical Insulation and Headlinings
THE PANELYTE COMPANY, Trenton, N. J.

PROVIDENCE H-B
FENDERS LIFE GUARDS

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

 Wendell & MacDuffie Co., 110 E. 42nd St., New York
General Sales Agents

PO, SN

SAMSON SPOT WATERPROOFED TROLLEY CORD

'I'rlde )hrk Reg. U. S. Pxst. Off.

Made of extrs quality stock firmly braided and smoothly finished. 2
Carefully ins ed and guaranteed free from flaws.
Samples and information giadly sent.

SAMSON CORDAGE WORKS, BOSTON, MASS.

HORNE & EBLING CORPORATION

50 CHURCH ST,, _ NEW YORK, N. Y.

Brass Hardware Sterling Trolley Bases
For Cara and Buses and Brakes

Motor and Coatroller

Mall. Iron and Brass
Parts

Castings

NEw YoRk- JERSEY CiTv- PHILADELPHIA-HAMILTON. O.
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POSITIONS VACANT

SPECIAL track work draftamen wanted
preference given men having had experi-
ence with apeclal track work manufac-
turer, but will consider one or two junlor
draftsmen famlllar with trigonometry.
State age, experience and salary In first
letter. P-774, Electric Rallway Journal.
0ld Colony Bldg., Chicago, Il

YOUNG engineer wanted with experience
on street rallway track maintenance and
construction ;: ecollege man preferred, for
posltlon In sales de(garlment of rapldly
growling Industry. ive full particulars
as to education, experlence and salary
expected. P-792, Illec. Ry. Journal, 10th
Ave. at 36th St., New York.

POSITIONS WANTED

BARGAIN
68—WH-93-A
MOTORS

Splendid Condition
Complete $150 Each

Transit Equipment Company
Cars—Motors
501 Fifth Avenue, New York

NEW RAILS - ACCESSORIES

Buy Guaranteed
Relaving
and Save

m 50

I Ton ew 1O

LBFOSTERCO

PITTERURGHA BA
JERSEY CITy

iy TN

ERILADRLEM A - i

ACCOUNTING executlve, rallway, electric
and gas utllitles, now employed, seeks
change; can_ produce resulta. PW-780,
Electric Rallway Journal, Old Colony
Bldg., Chicago, IlL

AR painter wants poeltion; letterer,
striper and varnlsher. Can do anything
to be done on a car In the llne of paint-
ing; an all around man. PW-.791, Elec
{Ly.k.loumnl, 10th Ave. at 36th St.,, New
ork.

GIENERAL repairman, 12 yeara' experience
on armafure winding, and electric equlp-
ment, on efty and Interurban e%ulpment.
PW-179, Elee. Rv. Journal, Old Colony
Bldg., Chlcage, Il

TRAFFIC manager., competent to handle
tralile promotlon and publlc relations
work, ineluding advertlsing for rallway
company operating efty and Interurban
rail and bns service. At present asslstant
with such company. Particularly valu-
able to company modernizing or expand-
ing 1ta service, Good business sense and
practical knowledge of rall and bus
operation. PW-790, Idlec, ity. Journal,
10th Ave. at 36th 8t., New York.

SALESMAN WANTED

Side Line

Saleeman who 1Is already calllng on,
or In touch with street rallways In
the eastern part of the United States
to take on a new article for sale, paying
a good commisalon for which there is a
great demand, &pd vcr§ littla competl-
tlon. SW-784, Electric Raijlway Journal,
Leader-News Bldg., Cleveland, Ohio.

Keep your Eye

on the
Searchlight

and your

Advertisements in it

WANTED
Orders for Oak, Car Stock,
Cross Ties, Switch Ties, Timber
();{(nve four mills in operation. A good I:'t_;md

timber, Grades guaranteed. ces
right. Let's get acquaiated.
ENARC LUMBER MFG. CO.
411 A, O, U. W. Bldg., Little Rock, Ark.

FOR SALE
30—GE-1000 Motors
50—GE-80 Molors

J. W. GERKE, 30t Fifth Avenoe, N. Y. C.

T

EARCHLIGHT
ERVICE
ECURES
ATISFACTORY
ITUATIONS

2003}

FOIt SALE
20—10tirney Salety Cars. Brill built. Seat-
ing 32.
8-—§lzerl Interurbans, 48 it. long. Seating
o2.

ELECTRIC EQUIPMENT CO.
Commonwenith Bidg., Philadelphia, Pa.

not using.

your shops and yards.

—LET IT HELP

SOME ONE WANTS
TO BUY

the equipment or machinery that you are

This may be occupying valuable space,
collecting dust, rust and hard knocks, in

SELL IT BEFORE DEPRECIATION SCRAPS IT

THE SEARCHLIGHT SECTION
1S HELPING OTHERS

YOU ALSO

o128
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Equipment, Apparatus and Supplies Used by the Electric Railway Industry with
Names of Manufacturers and Distributors Advertising in this Issue
Advertising, Sireet Car Boshings Coin Connting Machines Door Operating Devices Gas-Eieetrio Cars
Collier, lpc.. Barron G. National Metal Molding Co. Clnvelx_md Fare Box Co. Brill go The J. G. %eneral Elec. Co.
Anchors, Goy Bushings, Case llardened }g;f;:o{, %esg‘gofobo 8‘;’,‘,:‘,;,‘“‘};}&&&" Cfcl’eat Co: estinghouse E. & M. Co.
Elec. Semce Suppliea Co. and Manganrse ; Nat'l Pneumatic Co. Inc. | Gates, Car
Ohio Brass Co. Bemis Car Truck Co. C‘é}" Sorting l\lac}l;lmsc 8i. Louis Gar Coi * | Brill Co., The J. G.
Westinghouse E. & M. Co. | Brili Co., The J. G. " I"“;l‘fmd Fare Box Ca. Dabrs & Miitor 115 e Gear Bianks
Armature Shop Toois o a oln \rappers Brill Co., The J. G. Brill Co., J. G., Tha
Elec. Service Supplies Co. Cag‘eu‘.es)(See v fisnd Fare Fox Co. C(l;nnoll%ated eCnr Heat. Co. | Gear Cases

Antomatic Retnrn Swiich
Stand

8
Ramapo Ajax Caorp.
Automatie Safety Switch
Stands

n
Ramapo Ajax Corp.
Axlea
Bemia Car Truck Co.
Bethlehem Steel Co.
Brill Co., The J. G.
Caroegio Steel Co.
Johnson & Co., J. R.
St. Louia Car_ Co.
Westinghouse E. & M. Co.
Axles (Front and Rear)
Viotor Truck & Passenger Car
Timken-Detroit Axle Co.
Axles, Tralier & Motor Bus
Timken-Detroit Axle Co.
Babbitt Metai
Ajax Metal Co.
Babbitting Pevices
Columbia Machine Wkas.

Badges and Buttons

Elec. Servica Supplies Co.

In'lgﬁrua.tional -Register Co.,
8

a and Bearln: Metals

l%ore-.!onen Brass & Metal
0.

Weatinghouse E. & M. Co.
Bearings, Center and Roller

Side

Stucki Co.. A.
Bells and Gongs

Brill Co., The J. G.
Columbia Machine_Wka,
Consolidated Car Heat. Co.
Elec. Service Supplies Co.

Bolilers

Babecock & Wilcox Co.

Bouding Apparatos

Amer. Stee] & Wire Co.
Electric  Railway Improve-
ment Co,

Elee, Service Supplies Co.
Ohio Braas Co.

Rail Weldlog & Bonding Co.

Bonda, Rall

Amer, Steel & Wire Co.
Electnc Rallway Improve-
ment C

Elec. Service Suppliea Co.
General Elecirie Co.

Ohio Brass Co.

Rail Welding & Bondlng Co.
Weatinghouge E. & M. Co.

Rook Publishers
McGraw-Hill Book Co.

Baxes, Junction and Oatlet
National Metal Molding Co.
Brackets and Cross Arms
(See nlso Poles, Ties,
Posts,
Elec. Ry. Equinmeut Co.
Elec, Service Supplies Co.
Hubbard & Co.
Ohio Brass Co.

Brake Adjnsters

Brill Co., The J. G.
National Ry. Appliance Co.
Westioghouse Tr. Br. Co.

Brake Shoes
Amer. Br. Shoe & Fdy. Co.
Bemia Car Truck Co.

1 Co.. The J. G.

Brake Systems and

Parta
Allis-Chalmers Mfg. Co.
Bemia Car Truck Co.
Brill Co., The J. G.
Columbia Machine Wka.
General Eleciric Co.
Nationa] Brake Co.
Weatinghouse Tr. Br. Co.

Brooms Wire & Rattan
Paxson Co., J. W,
Brushea, Curben
General Electrie Co.
Jeandron, J.
Le Carbone Co.
Weatinghouse E.
Bua Seats
Heywood-Wakefield Co.
Buoses, Motor
Brill Co.. The J. G.
International Motor Co.

. Transportation Co.
St. Louls Car Co.

& M. Co.

Cambrle Tapes, Yellow and
Black Varnish

Ixévington Varnish & Ins.
0.

Carbon Brushea (See
Brughes, Carbon)

Cars, Dump

Brifl Co. G., Tha
Dlﬂereutinl Steel Car Co.
St. Louia Car Co.

Cnr Lighting Fixtores

Elec. Service Suppliea Co.

Car Panel Safety Swiitches
Conaolidated Car Heat. Co.
Westinghouae E. &. M. Co.

Cars, Passenger, Freight,

Co.

Brill Co., The J. G.
Kuhlman Car Co., G. C.
McGuire-Cumminga Mfz. Co.
National Ry. Agplinnoe Ca.
St. Louia Car v

Wason Mfg. Co.
Cars, Gas, Rall

Brill_ Co.. J. G., The

St. Louia Car Co.
Cars. Second Hand

Electric Equipment Co.
Trapeit Equipment Co.
Cars, Self-Propriied

Brill Co., J. G., c
General Electric Co.
Castings, Brass, Composition

or Copper

Ajax Meta]l Co.

Ajldg?on Mfg. Co. A. &

Columbia Machina Wka.
Mé:redouen Brasa & Metal
]
Ca.!ﬂngs,
Steel

American St:-cl Foundrics
Bemia Car

Columbia Machlne Wkn

Caatings, Malieabie and
Brass

Amer, Br. Shoe & Fdy. Co.
Bemia Car Truck cCo.
Columbia Machine Wks.
Horne & Ebling Corp.

(‘ntehm and Retrirvers,
Tro!

Elce. Servim- Supplies Co.
Ohio Brasa Co.

Wood Co., Chas, N,
Cntenary Consiruction
Archbold-Brady Co.
Cellings, Piywood, Panrls
Haskelite Mfg.

Chaira, Parlor Car
Heywood-Wakefleld Co.
Changr Carriers

Cleveland Fare Box Co.
Cirenit-Breakers

Anderaon, A. & J. M. M{g,

Co.

General Electric Co.

Weatirehouse ¥®. & M. Co,

Clamps ania Connectors for
Wires and Cables

Dossert & Co.

Elec. Ry. Equipment Co,

Flcc. Ry. Improvement Co.
Elec, Service Supplies Co.

General Electrie Co.

Hubbard & Co.

Ohlo Brass Co.

Westinghouse E. & M, Co.

Cleaners and Scrapers Track
(See also _ Snow-Plows,
Swrepers and Benoms)

Brill Co.. The J. G.

Cleats

Natl. Metal Molding Co.
Clastera and Sockeis
General FElecirie Co.

Coal and Ash Handling (See
Conveying and Helsting
Machinery)

Coil Banding and Winding
Machines

Columbia Machine Wka,
Elec. Service Suppliea Co.

Colls, Armainre and Firld
Columbia Machine Wka.
General Electric Co.
Westinghouse E. & M. Co.

Colls, Choke and Kicking
Elec. Service Supphes Co.
General Electric
Westinghouae E. &

Gray Iron nand

M. Co.

Commntator Slotters

Elec. Service Supplies Co.
General Electric Co.
Westinghouse E. & M, Co.

Commntator Truing Devices

General Electric Co.
Commntators or Parta
Cameron Elec'l Mfg. Co.
Columbia Machine Wka.
General Eleciric Co.
Weatinghouse E. & M. Co.
Compressors, Alr
Allie-Chalmera M{g. Co.
General Electric Co.
Sullivan Machinery Co.
Westinghouse Tr, Br, Co.
Comypressors, Gas
Sullivan Machinery Ca.
Compressors, Portable
Sullivan Machinery Co.
Condrnsor Papers
Ilévlngton Varnish & Ina,
0.

Condensers
Allis-Chalmers M{g. Co.
General Electric Co.
Westinghouse E. & M,
Condnits, Interlor

Natl. Metal Molding Co.
Connrctoes, Solderiess
Dossert & Co.
Weatinghouse E. & M. Co.

Connectors, Trailer Car
Co.
Co.

Co.

Consolidated Car Heat.
Elec. Service Supplies
Ohio Brasa Co
Controilers or Paris
Allis-Chaimers Mtg, Co.
Colnmbia Machine Wks.
Generai Electrie Co,
Westinghonse E. & M,
Controlier Heguiators
Elec, Service Supplies Co.
Controlling Systems

General Eleciric Co.
Westinghonse E. & M. Co.
Converters, Rotary
Allia-Chalmers Mfg. Co.
General Electric Co. _
Westinghouse E. & M. Co.
Copprr Wire

Aéloacouda Copper Mining

Cord, Bell, Trolley, Reginler
Brill Co.. The J. Q.
Elee. Scrvice Supplies Co.
Internat’l Register Co.,

The
Rxebllug'a Sons Co.. John

Co.

Sammon Cordage Worka
Silver Lake Co.

Cord Connrctors and
Coaplers

Elec. Service Sunpplies Co.
Samson Cordage Works
Woaod Co., Chas. N,

Couplers, Car

American Steel Foundriea
Brill Co., The J. G.

Ohio Brass Co.
Westinghonse Tr, Br. Co.

Cross Arms (Sce Brackets)

Crossing Founndationa
International Steel Tie Co.
Crossing, ¥rog & Switch
Ramapo Ajax Corp.
Crossing, Manganese
Ramapo Ajax Corp.
Crnssings

Ramapo Ajax Corp.
Crossing, Tnu-k (See Track,

Special Work)
Crossings, Troiley

Ghio Brass Co.
Curtains & Cnrtaln Fixturee
Brill Co., Tha

Elec. Service Supplies Co.
Morton Mfg. Co.
Dealer’s Machinery

FElec. Equipment Cao.
Hyman-Michsela Co.
Transit Equipment Co.
Derailing Devices (Sec salso

Traek Work)
Deralllng Switches

Ramapo Ajax Corp.
Destination Slgna

Columbia Machine Wka.
Elec.
Detective Serviee
Wish-Service, P. Edward

Service Supplies Co.

General Eleciric Co.
Morion Mfg. Co.
St. Louis Car Co.
Daors, Folding Vestibuie
Nat'l Pneumatic Co., Ine.
Safety Car Devicea Co.
Driile, Rock
Sullivan Machinery Co.
Drilis, Track
Amer, Steel & Wire Co,
Elec, Service Suppliea Co.
Ohio Brass Co.
Dryers, Sand
Elec. Service Suppliea Co.
Ears
Ohio Brass Co.
Eronomizera
Power Speciaity Co.
Elecirical Wires and Cabirs
Amer. Electrical Worka
Amer. Steel & Wire Co.
Roebling's Sons & Co..
J. A.
Electric Griodrrs
Weatern Electric Co.
Elecirodes, Carbon
Rail Welding & Bonding Co.
Electrodes, Steel
laii Welding & Bonding Co.
Enanmrla
Beckwith Chandler Co.
Engineers, Consoliing, Con-
tractlng and O ting
Aflison & Co.. S.
Archbold-Brady Co.
Beeler, John A.
Bibbins, J. Rawiand
Buchanan & Layng Corp.
Burean of Commerclal
Economics, Ine,
Day & Zimmermanp, Inc.
Drum & Co.. A. L.
Ford, Bacon & Davis

Jackeon, Walter
Kel ] Co.
Ong.

Joe R.
Raﬂway Audit & Inspec-

Co,
Rlchey. Albert 8.
Robinson & Co., Dwight
Sanderson & FPorter
Stevena & Wood
Stone & Webster
White Eng. Corp..
J. G.
Engines, Gas, Oli or Steam
Allls-Chalmera Mfg. Co.
Westinghouse E. & M. Co.
Fare BRoxea
Cleveland Fare Box Co.
Johnmon Fare Box Co.
Nst'l Ry. Appliance Co.
Fare Regisiers
Ohmer I-‘are Register Co.
Fences, Woven Wire and
Fence Posis
Acme Wire Co.
Amer. Steel & Wire Co.

Fenders and Wheel Gum‘du
Brill Co.. The J.

Cansolidated Car Fender Co.
Elec. Service Suppliea Co.
Fibre aml Fibre Tobing
Westinghonse E. & M. Co.
Field Colls (See Coils)
Flangeway Guards, Steel
w. odwin Co., Inc.
Finedlights

Elec. Service Supplies Co.
Forginga

Brill Co.. J. G.. The
Frogs & Crossings, Tee Rall
Ramapo Ajax Corp.
Frogs, Track (See

Work)

Frogs, Troliey

Ohio Brass Co.
Fuses and Funse Boxes
Columbla Machina Wka.
Coosolidated Car Heat. Co.
General Electric Co.
Westinghouse E. & M. Co
Fuses, Reflllahle

General Elecirio Co.
Jobna-Manville, Inc.
Guskets
Weatinghouse
Gas Producers
Weatinghouse E. & M. Co.

The

Track

Tr. Br. Co.

Chillingworth Mfg. Co.

Columbia Machine Wka.

Elee. Service Suppuea Co.

Westinghouse E. & M. Co.

Geara and Pinicna

Bemia Car Truck Co.

Columbia Machine Wka.

Elee¢, Service Suppliea Co.

General Electirie Co.

Nat'i Ry. Appliance Co.

Nuttall Co., ;

Tgol Steel Gear & Pinion
0

Grorrating Seis, Gas-Elecirie

General Electric Co.

Generators

Allis-Chalmera Mfg. Co.

Ganeral Eleetric S

Weatinghouse E. & M, Co.

Girder  Ralis

Lorain Steel Co.

Gong (See Beils and Gongs)

Greases (See Lubricants)

Grinders & Grinding Snpplies

Metal & Thermit Corp.

Guard Rall Clamps

Ramapo Ajax Corp.

Goard Rails, Tec Rail &
Manganese

Ramapo Ajax Corp.

Gusnrds, Trollry

Elce, Serviee Supplies Co.

Ohlo Brass Co.

Marpa, Troiley

Eirc. Service Supplica Co.

More-Jonea Brasa Metai Co.

Nottall Co., R. D.

Star Brass Worka

Thornton Troliey Wheel Co.

Headilghts

Eilec. Service Su&r;liee Co.

General Electric .

Ohio Brass Co.

Headiining

llaskelitc Mfg. Co.

Panpelyte Co.

Neatern for Special Furposes

Power Specialty Co.

Ilenters, Car (KElectric)

Conuolldated Car Heat. Co.
ald Car Heat. & Lig. Co.

Nat'l! Ry, Appliance Co.

Smith Mleater Co., Peter

Heaters, Car, 1ot Alr aod
Water

Elec, Service Snpplics Co.

Smith Heater Co., Peter

Jirimets, Welding

Rail Welding & Ilondlng Co.

Holsta & Lifis

Coluntbia Machine Wkas.

Holsts, Portabie

Sunllivan Machinery Co.

Hydraalic Machinery

Allis-Chalmera Mfg. Co.

rnstmmmtu Mm&llrlug, Tent-

Elee. Service Supnﬁes Co.
Gencral Electric Co.

Westinghouse E. & M. Co.
lmuh.ung Cloth, Paper and

Genefra.l Electric Co.
Irvington Varnish & Ios.

Co.
Okonlte Co.
Sta%':i.e Underground Cable

Co.

Weatioghouse E. & M, Co.
Insalating, Silk & Varnish
Irvington Varnish & Ins.

Co.
See also Paints)

Ingalation
Electrie y. Equipment

Co.
Elec, Service Suppliea Co.

General Electric o
Ixévinglou Varnish & Ins.
Okonite_ Co.
Westinghonse E. & M. Co.
Insulatian Slots

Ina.

Irvington Varnish &
Co

lnsul;aloru (See alse Line
Materlals)

Elec. Ry. Equipment Co.
g]eec. Sleglicet Su:énues Co.
nera ectric Co.
Irvington Varnish & Ina.

Co.

Ohio Brass Co.

Western Electric Co.
Westinghouse E. & M. Co.
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A‘yt&éﬁ

Cold Dinners

for your passengers?

Not 1f you use
AJAX

BABBITT for ARMATURES
keeps the rolling stock rolling

| —

The Ajax Metal Company

Established 1880
PHILADELPHIA

CHICAGO

NEW YORK BOSTON CLEVELAND

“Differentiol Two-Car Train. Traller dumping load clear ¢f trench.”

DIFFERENTIAL CARS

Standard on Fifty Railways for

Track Construction
Heuling Crossties
Placing Ballast Disposal of Waste
Cosl Hauling Snow Disposal
Concrete Materials to the Joh
Excaveted Material to the Dump

Treck Maintenance
Ash Disposal

For Economy

THE CLARK CONCRETE BREAKER
THE DIFFERENTIAL BOTTOM DUMP CAR
THE DIFFERENTIAL COMBINATION
CAR-WHEEL TRUCK a2nod TRACTOR

THE DIFFERENTIAL STEEL CAR CO.
Findlay, Ohio, U. S. A.

Maltiple Unit Control. double
car for two-man opera-

McGUIRE-CUMMINGS

Manufacturing Company

General Offices
111 W. Monroe St., Chicago, Ill.

Street Cars, Trucks
- Snow Sweepers

Waterproofed Trolley Cord

Is the finest cord that scicnce and skill can produce.
Its wearing qualities are unsurpassed.

FOR POSITIVE SATISFACTION ORDER
SILVER LAKE

It you are not familiar with the quality you will be

surprised st its ENDURANCE and ECONOMY.
Sold by Nst Welghts and Full Lengths

SILVER LAKE COMPANY

Manafucturers of ball, signal and othar cordu.
Newtonville, Massechusetts

THORNTON

The trolley wheel with the high
mileage side beering

Thornton Wheels with Thornton side
bearings sre unususlly long-lived, re-
quire less lubrication, and less masin-
tenance. They are free from vibra-
tion and noiscless. No bushings. In-
cestigate them.

Bearings make filty thonsand or mors miles
Send for descriptive circular
Thornton Trolley Wheel Co.,

Incorporated
Ashland, Kentucky
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Insulator Pins
Elec. Service Supphes Co.
Hubbard & Co

Jacks (See also Cranes,
loista and Lifts)

Buda Company

Columbia Machine Wka.
Elec. Service Suppliea Co.

Jointa, Rall
(See Rall Joints)

dJournal Baxes
Bemis Car Truck Co.
Brill Co.. J. G.

Junction Boxes
Horne & Ebling Corp.
Std. Underground Cabls

[amps. Goards and Fixtures
Elec. Serviee Supplies Co.
General FElectric Co.
Weatinghouse E, & M. Co.
Lamps, Arc & Incandesceat
(Sea alsn Headlights)
General Electric Co.
Westinghouse E. & M. Co.
Lamps, Signal and Mark
Nichols-Lintern Co. SE T
Ohio Brass Co.
Lanterns, Classificatlan
Nichols-Lintern Co. “
Lightning Protection
Elec. Service Sup, Co.
General Eleetric Co
Ohio Brass Co,
Shaw, Henry M.
Weatmghouae E. & M. Co.
Line Material (See also
V[r.:ke"' Insulators,
Archbold Brady Co.
& Co.

ssert
E(l;%otrlc Ry.  Equipment
Elec. Service Sup. Co.
General Elect

Hubbard &ec Sl
Mé)ore-.)ones Brass & Mectat

Ohio Braas Co.
Westinghouse k. & M. Co
Locomatives, Eleetric .
General Electric Co.

h{cGu:re Cummlgzn Mig. Co.

uia Car
Westinghouse E. & M. Co
Lubricating Engineera ’
Galena Signal 0i} Co.
%zaudnrg Oil Co.

Umveraal Lubricating Co.
Labricants, oy

and
alen
Stand:rd&glm Ol Co.
Texas Co.

Grease

Univcrsal Lubricating Co.
Manganese Parts

Bemis Car Truck Co.
Manganese Sieel G
“Ramapo Ajax Co‘:grd -
MHanganese Steel

¥rogs & Crossings o,
Ramapo Ajax Corp
Meters (See Instroments)
Moiding, Metal
Alhs—Chalmem Mfg. Co.
Natl. Metal Molding Cq,

.\lohmr' E)nu's (Ser Buoars,

Motora. Electric

llis-Chalmers
Weshnghouse EM'g lg"
Motomc and Gene;

Lia. halmers M
‘General Electric !cg{;,
Totorm
Bri o 5oL
Elec. Service Sup. Co.
Heywood- Wakeﬂe)d Co
St. Louis Car Co.
Wood Co., Chas. N,
Ng;n ang Bolis

mis
Hubbard & mick Co.
0il Teaters
Power Specialty Co.
gﬂn (8ee Lubricants)
mnihase S,

Motor )s (See Bnses,

Oxy-Acetylene
Apparatasg, (See Coutti

Oxy-A
Packing 7-Soetylene

Elec. Sexvioe Suppli
Westinghouse E m«;z‘efi CE
Paints and

Iatmg)n Varnishes (Insy-
Beckwith-Chandler Co.
Irvington Varaish & Ins. Co.
> ,
laal:.sod:.‘nd Varnishes far
Beckwith-Chandler Co.
National Ry. Appliance Co.
Pavement Rreakers
Ingersoli-Rand Co.

Sullivan Machinery Co,
anirg: Goards, Steel

Godwin Co.. Inc.

Paving Materlal

Amer. Br. Shoe & Fdy. Co.

Ca.
y Sets

ELECTRIC RAILWAY

Picknp, Trolley Wire
Elec. Service Supplies Co.
Ohio Brass Co.

Pinioan Pallers .
Elec. Service Suppliea Co.
General Electric Co.
Wood Ca., Chas. N,
Pininons (See Gears)

Case llardened.,
and Jran
Bemis Car Truck Co.
Elec. Service Sup. Co.

Ohio Brass Co.

Wood

Westinghouse
Co.

I'ins Wood & Iran
Sharp, E. P,

Pipe Fittings

Westinghouse Tr. Braske Co.

Pianers (Sve Machine Tools)

Plates for Tee Rali Switches
Ramapo Ajax D,

Pllera, Rubhber Insuiated
Elece. Service Sup. Co,

Plu

\ntl Metal Molding Co.

Pole Line liardware

Ohio Brasa Co.

Poies, Mrctal Sireet

Eice. Ry. Equipmeot Co.
Hubbard & Co.

Truscon Steel Co.

Pole Reinforcing

Hubhard & Co.

Palea & Tles Treated

Bell Lumber Co.
International Creoasoting &
Construction Co.

Poles, Ties, Pnsts, Piling &
Lumher

Bell Lumber Co.
International Creosoting &
Construction Co.

Poies, Trailey

Bell Lumber Co.

Elec. Service Supplie- Co.
Nuttall Co

Paies, Tnbnlnr Slul

Elec. Ry. Equipment Co.
Elec. Service Sup. Co.

Partabie Griaders

Buda Company

Potheads

Okonite Co.

Power Saving Devices
National Ry. Applisnce Co.

Pressure Regulators

General Eiectrio Co.

Ohio Brass Co.
Westinghouse E. & M. Co,

Pomps

Allig-Chalmers Mfg. Co.

Pumps, Air Lift
Sullivan Machinery Co.

Pumps Vacuum
Ingersoll-Rand Co.
Sullivan Machinery Co.

Ponehes, Ticket

Intern’i Register Co.,
Wood Co., Chas. N.

Rail Braces & Fastenings
Ramapo Ajax Corp.

Rali Filler

Philip Carey Co.

Rail Grindrrs (See Grinders)

Rali Joints

Carnegie Stecl Co.

Rail Joint Co.

Raii Jolnts—Weided
Lorain Steel Co.

Mctal & Thermit Corp.

Rails, Reiaying

Foater Co.. L. B.
Hyman-Michaeis Co.

Rails, Steei

Carnegie Sleel Co.

Foster Co., B.

Rall \\eldln:

Metal & Thermit Corp.
Rail Welding & Bonding Co.

Rnil\snl) Paving Guards,

Godwin Co., Inc.. W. 8.

Rnll“af Safety Switches
Consolidated Car Hest. Co.

The

Westinghouse E. & M, Co.
Rattan
Brill Co., The J

G
Elec. Service Suppliea Co.
McGuire-Cummings Mfg. Co,
St. Louis Car Co.

Rattan Car Seat Wehbing
Heywood Wakefield Co,

Reclaimers, Waste & Oil
Oil & Waste Saving Ma-
chine Co.

Reglaters nnd Fittings

Brill Co.. The J. G.

Elec. Service Supplies Co.
Intern'l Register Co.,
Ohmer Fare Regiater Co.
R.é)oke Automstic Regiater
0

Reinfarcement, Concrete

Amer, Steel & Wire Co.

Repair Shop Appllances (See
also Coil Banding
Winding Machines)

Elec. Service Supplies Co.

-]

Tr. Brake

Repair Work (See also
Colia)
General Eleciric Co.

Weatinghouse E. & M. Co.
Replacers, Car

Elec. Service Sup. Co.
Reslatances

Consolidated Car Heat. Co.

Reaistance, Wire and Tuhe
General Electric Co.

Westinghouse E. & M. Co,

Retrievers, Tralley (See
Catchers and rievers,
Troiley)

Rheostats

General Electric Co.
Westinghonse E. &

Rolier Bearings
Hystt Ro!lcr B('aring Co.

M. Co.

Haske!itc Mfg. Co.

Rosettes

Nst'l Metal Molding
Sanders. Track

Brill Co., The J. G.
Elec. Service Sup. Co.
Nichols-Lintern Co.
Ohio Braas Co.

Sash Fixtures, (,ur

Brill Co.. The

Horne & Ebling Corp.

Scrapers, Track (See Clean-
ers and Scrapers, Track)

Serew Drivers, Rubber
Insniated

Elec. Service Sup. Co.

Beats, Bus

Brili Co., The J. G.
Heywood-Wakefield Co.
St. Louis Car Co.
Seats, Car (See aiso Rattan)
Brili Co. The J. O.
Heywood-Wakefleld Co.
St. Louis Car Co.
Seating Materials

Brill Co,.
Heywood-Wakefield Co
S d lland Equi
Electric_ Equipment Co
Hyman-Michaels Co.
Transit Equipment Co.

Shades, Vesatlbuie
Brill Co.. The J. G.
Shoveis

Brill Co., The J. G.

Huhbard & Co.

Side Bearings (See Nrarings,
Center and Sdt)

Signails, Car Starting
Consolidated Car, llcat Co,
Elec. Service Sup. Co.
Nsat'l! Pneumatic Co..

Signals, Indicating
Nichols-Lintern

Signal ‘lyllcms. Nighway 2

N‘achod Slmal Co.,
Wood Co., Chas. N.
Signal Systems, Block
Elec, Service Sup. Co.
Nachod Signal Co., Inc.
Siack Adjustrra (See Brake
Adjusters)
Sleet Wheels and Cuttees
Anderson Mfg. Co. A,

o M.
Columbia Macbine Wkas.
Elec. Ry. Equipment Co.
Elec. Ry. Improvement Co.
Elec. Service Supplies Co.
More-Joncs Brass & Meta)

Co.
Nuttajl Co., R. D.

Smokestacks, Car
Nichols-Lintern Co.
Snow-Tiowa, Sweepers and
lrooms
Brill Co., The J. G.
Columbla Machine Wka.
Consolidated Car Fender Co,
Heywood-Wakefleld Co.
Mé:Guire-Cummmzs Mfg.
0,
Socketa & Receptacies
Nstional Metal Molding Co.
Soldering and Brazing Ap-
parntugs (See Weldlng
Processes and Apnarama)
I:évington Varnish Ina.

Inc.

Ine.

Specinl Adhesive Puapers
ington Varnish &

Co.

Special Trackwark
orain Steel Co.

Splkes

Amer. Steel & Wire Co.

S{rllelng Compannds
Vestinghouse E. & M. Co.

Splicing Siceves (See Clamps
and Connectora)

Springs, Car and Truck
American Steel Foundries
Amer. Stee] & Wire Co.
Bemis Car Truck Co.

Brill Co., The J.

Ina,

G.
F&r;t Pitt Spring & Mig.
St. Lonis Car Co.

JOURNAL

Sprinklers, Track and Road
| "Brill Co., The J. G
1b:.(CcGulre Cummings M!z.

Steel and Steel Products
Carnegie Steel Co.

Car
. The J. G.
Morton Mfg. Co.

Stokers, Mechanlcal
Babcock & Wilcox Co.
Westinghounse E. & M. Co.

Stop Slgnals
Nichola-Lintern Co.

Storage Batteries (See Bal-
teries, Storage)

Straln, Insunlators
Anderson, A. & J. M, Mfg.

Co.
Obhio Brass Co.

Sirand
Rocbliog’a Sons Co.. J. A.
Superheaters
Babcock & Wilcox Co.
Power Specialty Co.
Swerpers, Snow (See Snow

Piowa, Sweepers and
lirooms)

Switehes, Safety
Johna-Pratt Co.

Switehes, Seleetnr
Nlchols-Lintern Cn.
Switches, Tee Rull
Ramapo Ajax Corp.
Switches, Track (See Track
Speclal Wark)

Switches and Switchbonrds
Elec. Service Suapplics Co.
General Electrie Cao.
Westinehnnee E. & M, Co.

Tapes and Clotha (See Insn-

lating Cloth, Paper nad
Tapej

Tre Raii Specinl Track Work
Ramapo Ajax Corp.

Telephones nnd Paris
Elec. Service Supplies Co.

Terminaia. Cabio
Std. Underg'round Cable Co.

Testing Instruments (See In-
atruments, Eleetrical Mens-
uring, Testing, ete,)

Thermaatnts
Consolidated Car Heat, Co.
Gold Cor_ Ileat, & Ltg, Co.
Railway Utility Co.

Smith Menter Ca.. Peter

Tirket Choppees & Des-

royers
Elec. Service Supplies Cn.

Tiea, Mechanieal

Dayton Mechanical Tia Ce.

Ties and Tle Rods, Sieel
Carnegie Steel Co.

Godwin Co.. Inc.. W.
Internationsl Steel Tie Co.

Ties, Wood Cross (See Poies,
Tien, D'osta, etc.)

Toois, Track & Miscella-

neous
Amer. Stcel & Wire Co.
Columbia Machine Works
Elec. Service Supplies Co.
Hubbard & Co.
Torches, Aecetyieno (See
Cutting Apparatos)
Tawers and Transmlssian
Struetnres
Archbold-Brady Co.
Westinghouse E. & M. Co.
Trackiess Troliey Cars
Brili Co.. The J. G.
St. Louia Car Co.
Track Grinders
Metal & Thermit Corp.
Track, Speciai Work
Buda Company
Columbia Maehine Wks.
Nc Y. Switch & Croasing

0.
Ramapo Ajax Corp.
Tranafer (See Tickeis)
Transfer Issuing Msechines
Ohmer Fare Regiater Co.
Transf{er Tabies

American Bridge Co.
Transfarmers

Allis-Chalmera M{g. Co,
General Electric Co
Westinghouse E. & M. Co.
Treads, Safety, Stalr, Car

tep
Morton Mig. Co.
Traliey Mlases 1
Elec. Service Supplies Co.
General Electric Co.
McnreJoncs Brass & Metal
0

Nuttall Co.. R. D.

Ohjo Brass Co.

Troiley Bases, Retrieving
Elec. Service Sunphes Co.
Nuttall Co., R. D

Ohio Brass Co.

Tralley Buses

Brill Co., The J. G.
General Elcctric Ca.

Westinghouse E. & M. Co.

Troiley Material,

"ﬁﬂ ilators, Car

Welded

Wheels, Car,

Wheels,
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vahe-i
Anderaou. A. & J.

Elec. Serv'lce Suppliea Co.
More-Jonea Brasa & Metsl

Co.
Ohio Brasa Co.

Trotiey Sho

Miller Trolley Shoe Co.

Trolley Wheel Bushings

More-Jonea Brasa & Metal

Co.

Troliey Wheeis & Harps

Mé:re-.'l'ones Brass & Metal
0. i
Thoraton Troiley Wheel Co.

Trnlle{l “)'hnln (See Wheels.

Trolley

Trailey Wiro

Amer. Electrical Works ..
Amer. Steel & Wire Co.
ﬁ:’"i?icondat (g:pperclt\)ﬂu. Co.
geport Brasa Co.
Roebling’s Sons Co.. J. A.

Brill Co.. The J. G.
McGuire-Cummings

Co.
St. Louia Car Co.
Taylor Elec. Truck Co.

Mig.

Tubing. Yeilow & Black

Flexible Varnish
nxtog Varnish & Ins.

ines, Steam
All!s-chalmelrs Mig. Co.
General Eleetric Co.

Westinghouse E. & M. Ce.
Taorbi Waier
xllisn-(%'almm Mfg. Co.
Elec. Swvice Su lies Co.
Perey Mig. nc,
Vaives

Ohlo Brass Co.
Westinghouse Tr. Br. Co.

Varnished Papers &

Bilks
llévlnxton Varnish & Ins.
0.

J Co. The J. O.
Nat'! Ry. Appliance Co.
Nicho)s-Lintern Co.
Rnﬁlwu Utility Co.
St. Louis Car Co.
Rali Joints
Alumino-Thermic Corp.
ElectriecORanwny Improve-

3

M'Eilnl B& Ther;nlt Corp.
Ohio Brass
Rail Welding & Bonding Co.

Weiders, Partable Eleetrie

Elcctrk- Rsilway Improve-

Ohi B(r:o Co.
Rail Weldlm & Bouding Co.

Welding Procrsses and

A ratus
Ah?r'i:ii'uo-'l‘hermlc Corp
Electﬂc Railway lmprove-

Gen lc%lectﬁe Co
\ietglnr Thermit Corp.
Ohio i

Rail Welding & Bonding Co.
Wcmnghome E. & M. Co.

Wrlding St

ml-ctrlcc Raﬂway Improve-
Rail Waiding & Bonding Co.

Wheel Guards (See Fenders

and Wheel Guards)

“lm[ l)'rmu {See Machine

Steel & Steel
Xﬁuimn Steel Foundries

Wheels, Wrought Steel

Carnegie Steel Co.

Trolley

Columbia Machine Wks.

Elec. Ry. Equipment Co.
Elcc. Service Supplies Co.
Genergl Electric Co.
More-Jones Brass & Metal

Co.
Nuttall Co., R. D.
Sharp. E.

SQar Brass Works

Whisties. Air

General Electric Ca.
Ohia Brass Co.

Westinghouse E. & M., Cn.

Wire

Rope
Roebliog’s Sons Co.. J. A.

Wires and Cables

Acme Wire Co.
Amer. Electrica) Works
Amer. Steel & Wire Co.
Anaconda Copper Min. Ca.
Bridgeport Brass Co.
gauer:til glectric Co.
onite

Roehling’s Sona Co., J. A.
Westinghonse E.
Std. Underground Cshle Cc.
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Installation of Carey Elastite track insulation is easy,
and does not interfere with other work in track con-
struction. Two or three laborers can set the rail filler
in the time between welding and spiking of track and
the concrcte pouring,

The Carey Elastite System of Track Insulation protects
both track and pavement from destructive rail vibra-
tion, traffic-impact, and frost-action. It pays a profit
over and above by greatly reducing maintenance cost
on tracks and rolling stock, at the same time insuring
much quicter operation.

THE PHILIP CAREY COMPANY
83 Wayne Ave., Lockland, Cincinnati, O.

Send for Complete Data

Fifty-one clties will use
the Carey Elnstlte Sys-
tem of Track lnsula&)n
in their track work thie
spring.

b, boss!”

Elastite Rail Filler
Is Easy to Install

a tap of a mallet holds it
in the web of the rail

Caref Elnstite Rall Filler is a com-
position of speclally-tempered asphnit
and fibre which Is used as r reslilent
cushion between the rafll and the
pavement absorbing trafflc-lmpact, rali
vibration and tratiic-noise. It is pre-
formed to fit any rall-sectlon and Is
readlly shaped on the job to fit any
track-curve. It Is unaffecled by
molsture or temperature changes and
i endurlng under =all service ocon-
ditlons.

) > SYSTEM OF
TRACK INSULATION

Elastite Rail Filler  ,~ Bituminous Filler

1

1§ 1

7ie
BLock PAVEMENT

4 .4.69.9
DA

Elastite Roil Cushlqn 7
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CHILLINGWORTH

Only reliable products can
be continuously
advertised

One-Piece Gear Cases
Seamiecss—Riveticos—Light Weight

Best for Service—Durability and
Economy, Write Us.

Chillingworth Mfg. Co.

Jersey Clty, N. J.

'Axle Specialists Sinee 1866"
Address all unil to Post Offiee Box 515, Rleshmond, Vs.

CAR AXLES
J. R. JOHNSON AND CO., INC.
FORGED STEEL AXLES

STUCKI
SIDE ¢
BEARINGS

For Locomotives, Passenger, Freigbt and Electric Care
%l:o‘ol:x?‘. l‘or:m F::od Mghd Tummed—(hred’ Plntgon or Alloy Steel—Plain or Alofllﬂjrcgdc.o.
an
b e et n ::dn, Crank Pias, l‘rx!- Pittsburgh,

AT
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Light-Weight Interurban Type Car—

Brill 77-E Trucks with Twin Links

This single-end combination passen-
ger and baggage type car, recently
built by The G. C. Kuhlman Car
Company for The Ohio Public Serv-
ice Company’s lines between Mans-
ficld and Shelby, Ohio, has many
distinctive features.

In addition to its light weight of
31.460 1Ib. complcte with quadruple
25-Hp. motors, its Brill 77-E trucks
arc equipped with Twin Swing
Liinks, which retain the superior

Bl

Amzmc‘m Can Ca —_
BT LOUiIa MmO

| THE J.G. BRiLL COMPANY ({ll

PHILADELPHIA, PA., =

C.C.KurLman Car Co. —
CLEVELAND,

oy U0

riding action under the higher rates
of speed and on uneven track.  Also,
with the main passenger compart-
ment in front and the absence of any
forward bulkhcad, an excellent view
is obtained from this compartment.

This type car measures 38 ft. 114 in.
over platforms, 8 ft. 6 in. wide over
posts, 32-in. post centers, and scats
44 passengers, 16 of which are in the
combined smoking and baggage com-
partment at rear.

Wwason Manre Co.

om0, SRR I NCFICLOD. MASE.
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of CP Compressors

go to CP users

And the other 18% of 1924 purchases
were for companies who more recently
decided to take advantage of CP

supremacy.

For reliability and low cost of operation
the CP Compressor has no superior.
Many railways are maintaining their
CP Compressors at a cost of only $3 per

COmpressor per year

12

GENERALELECTRIC

C¥NERAL ELECTRIC COMPANY,

SCHENECTADY.

NEW YORK






