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Selling By Serving 

T 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 

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. 

Wc1tin1house Etectric & Manu(acturina; Company 
Ea1t Pittsburgh Pennsylvania 

Sales Offices in All Principal Cities of 
the United States and Forci1n Countric1 

X 79735 
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Your Language 

A LA \VY ER. 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 engineer. Y ct it is not primarily 
as cngmeerrng that they consider 
their job - nor is it editorial work 
either. Theirs is railway work and 
they are ra-ilway 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 th-is 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. 

~umber or Copit'K l'rintl'd, 7,350 Ad,·t"rtislnit Index-A lphabetical, 56; Cl:uu1ilied, !i2, 5-t: Searchli,;ht Section, 5 I 
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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. 
They permit short stops to be made smoothly 
without discomfort to passengers or danger of 
skidding. This means better running time. 

To provide quicker and safer bus transportation 
for your patrons, use Westinghouse Automotive 
Air Brakes. 

WESTINGHOUSE TRACTION BRAKE CO. 
Automotive Division, Wilmerding, Pa. 

The benefits of buses 
equipped with West­
inghouse Air Brakes 
are now being real­
ized by eighteen 
prominent Street Rail­
ways. 
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WDS 

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 
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ABOVE ALL ELSE 

T HE term International Quality has a -particular s·g­
nificance in the tie field. It represents that absolute 

dependability whicli 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 /n ternational 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 Office1-Calve1ton, Texas 

Plant1 : Texarlcana, Texas Beaumont, Texaa Calveaton, Tex.a• 
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C_OMl?EN.S.AT FIXTURE 
On the East Boston Tunnel Cars 

operated by the Boston Elevated Railway Co. 
Only one lighting circuit, down the center of the aisle, is net"ded. 
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 
illumination. The patented "compensating" principle automatically 
cuts out any burnt-out-lamp, and the remaininl! four continue to 
burn on the series circuit. 

Write For complete data. 

SERVICE SUPPLIES Co. 
PITILADEl.PlnA 1'T.W YORK C'TTICAOO 

17th and C.mbrla Bla. IIO t'hur,h ti&. )folUUlaod, RI~. 
PITTSBURG II t-C"RANTOS JIOSTOS 

620 Oliver llulldlnc 316 !'l. \\'allblnst_ A_ 88 RrOIWI St. 
LTman Tub• &: ,-.uppl7 ('o .• I.Id •• )lnrtrNLI. Tnronlo. \"anf'Ounr 

7 
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In Further Reference to Our 
Message of January 31 
in w hich w e announced our newly established 
Chicago office in Suite 1736, 310 South Michigan 
Boulevard, corner Jackson Boulevard, we now 
carry iu stock exceptionally large quantities of all 

OKONITE PRODUCTS 
in Our Chicago W arehouse 

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 _ · 
cmergen~y requirements, . if you will · 

indicate your especial needs. 

Save time by phoning _HARRISON 866o 

THE OKONITE COMPANY 
INCORPORATED 1884 

THE OKO NITE- CALLENDER CABLE COMPANY, Inc. 
P ASSAIC, NEW JERSEY 

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

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

. 
Canadian Representatfoes: Engineering Materials Limited, Montreal 
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Turret lathes in operation at the N ational Pneumatic 

\ Yorks in Rahway. In few other plants has so much care 

been taken to provide ideal working conditions while 110 

other plant is exclusively devoted to production of pne11· 

matic engines-the ideal tool jor th~ operation of car 

doors and step-the device affording a mechanical solu­

tion to all traffic-handling problems. 

NATIONAL PNEU MATIC CO MP AN Y 
Executive Office, 50 Church Street, New York 

General Works, Rahway, New Jersey 
CIIICACO 

McCormick Building 
MANUFACTUllEll l!J 

TOIi.ONTO, CANADA 

Dominion \Vheel & Foundrie,, Ltd. 

PIIILADELPIIIA 

Colonial Tru•t Building 

9 
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Toulerv instead p/Pole8 / 

D
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 
many ways denoting the adoption of modem ideas and modern 
methods. 

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. 

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. 

fi@lf®~@lP~ 
m~~ CC@mm~m1ru.y 

Bl=llOGEPORT - CONNECTICUT 

NEW YORK PHILADELPHIA CHICAGO DETROIT 

Februal'y 28, 1925 

99% 
of New Orlean& i& 

.. Br 
TR 

Pho 
the record installation 

of Phono-Electric 
on a large American 
city electric railway 
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Standardization-accomplished! 

O
N AN era of experimentation, changing models 

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. 

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

NEWYOIUURANSPORTATIONCo. 
:J,.(o o/'"url{. :J,(ff: 

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. 

H ow well appreciated by every man and 
woman in the community would be a special 
"shopping service" of luxurious M ack 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, M ack 

has been the choice of equipment. For the 
M ack 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. 
T here are other important Mack features too 
t hat 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. 

INTERNATIONAi. MOTOR Co:-,IPA!'JY 

25 BROADWAY NF.W YORK CITY 

Elg-hly-ft~o dlred )IACK fador,, hnnchH 
OPf'Mllo undrr Un, llllr11 of .,)l,\CK )IOTOIC 
TKUCK COllPAN\'"' llnd .. )t.\CK-INTF.R• 
NATIONAi, ltoTcm TKt:CK CORl·ORATIO:s·• 

. us 
Sedan T}·pe But 

fl.r/ormance counts7 -
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tect equipment- protect profits 

~ffec;roNow 

~
L 1sIIED No matte, how mefully ,ho,en the mate,;.1 entering ;nto 

the construction of electrical apparatus may be. No matter 
how perfect the design and expert the workmanship, effi­
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 electrical tests guarantee uniformity of electrical 
characteristics. 

Insulation 
Quality 

Wherever possible we recommended the use of 
Irvington Black Varnished Cambric as having 
greater heat resistance, dielectric strength, acid 
and alkali resistance, and better ageing qualities 
than the Yellow material. 

Either Black or Yellow Varnished Cambric can 
be supplied with slightly greasy, "tacky" or dry 
finish as required. 

Today the Irvington Varnish and Insulator 
Company i1 the largest producer in the World of 
flmble 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 electrical 
industry who have specified "Irvington" con­
sistently during the past twenty years. 

Such eatablished standards of quality constitute 
a real safeguard. 

!R.VIHG-TON VARNISH & INSULATOR@· 
Irv~l-on.NewJersey. 

&tab/is!,ed 1905 
Soles Repreaentotives: 

Mitchell-Rand Mfc. Co~ New York Prebler Bros., Chicago 
T. C. White Electrical Supply Co., St. Louis Consumers Rubber Co., Cleveland 
E. M. Wolcott, Rochester Clapp & Lamoree, Loa An,relea 

F. G. Scofield, Toronto 



Februa ry 28, 1925 ELE CT R IC R AILWAY JOURNAL 

They Returned to Galena 
T H E 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 Ga lena ex­
perience in building lubricants for 
spj::cific services. 

As a result oil consumption rose until 
nearl y double that w ith Galena 
lubricants. 

Despite this fl ood of oi l, maintenance 
costs increased more than the total 
oil bill. 

The experiment ceased. The road 
re turned to Galena lubricants and 
sta rted off by re-packing their entire 
equ ipment with Galena Oils and 
Greases. \Vithin a short time the 
road was back to normal. 

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

· Oalena-Signal Oil CbmpanYi 
New York f ranklir. Pa. Chicago · 

and offices in principal cities 

15 
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Your.Text 
Book 

on 
Equipment 
Standards 

•

'I, 1. General Electric Company 
r, Schenectady, N. Y. 

Sales Offices in all Large Cities 

"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 ofG-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 proper brush 
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 Costs 
Are Worth While 

FROM 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, 
but accurate cost records are seldom available. This con­
dition seems to be quite common except in some few 
shops 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
other to compile the various accounts of the standard 
cJassification. The manner and degree to which they 
arc utilized for the preparation of statements for the 
information of the maintenance departments deter­
mines whether or not this information becomes simply 
dead records or active guides and signals to direct the 
work of the maintenance forces. 

The need for more detailed maintenance figures has 
been generally recognized. Last year a joint commit­
tee of the Engineering and Accountants' Associations 
prepared a tentative subdivision of the standard classifi­
cation for the way and structures department. At the 
convention, however, this classification was questioned 
because it contained certain subdivisions to which it 
would be very difficult to make accurate charges. It 
was pointed out during the discussion of the report that 
it is difficult to get maintenance men to differentiate 
accurately between a large number of accounting sub­
divisions. This defeats the very purpose of the 
subdivision. It requires constant vigilance and super­
vision even to get charges made properly to the various 
accounts of the standard classification. An interesting 
pictorial guide made up by the Department of Street 
Railways of Detroit and described in the Aug. 16, 1924, 
issue of this paper, was devised to guide foremen and 
workmen in making such charges correctly. 

There must be a definite purpose for an account sub­
division to justify its use. Both in the shop and field 
it is important to avoid burdening maintenance forces 
,,ith a top-heavy system of red tape. Mechanics 
11hould spend their time in productive work and not in 
keeping books or making out endless time tickets. 

The need for detailed maintenance cost figures led 
to a decision to continue the work of the joint com­
mittee on engineering accounting, which is preparing a 
subdivi11ion of the equipment group of accounts. This 
work might be carried still further to include a study 
of report forms designed to give the maintenance de­
partments necessary cost Information for their guidance 
in the most concise and intelligible form. 

The extent to which subdivision is carried, and the 

form in which reports arc 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 comparison with their market price. With changing 
conditions, such statements will show whether it is 
cheaper to manufacture the parts or buy them outs ide. 

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 can 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 maintenance forces 
and are familiar with their needs and their problems. 
In practically every railway organizat ion of consider­
able size there seems to be a place fo r 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 malnte1,ance work. 

.Modernizing the Shopman's 
Point of View 

ONE 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 publicatfons, conferenc~ 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 ft was 

This is the issue in February tltnt is tlevoted csscntinlly to mainlcnnncc suhjccts 
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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 t hat 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 indicate8 
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 

INCREASED 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 t rack and 
roadway as well as of the cars t hemselves 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 equ ipment 
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 t hey 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 replaced 
more frequently than is the present practice. If any 
considerable reduct ion in noise is to be accomplished 
extreme wear must be prevented and definite limits of 
wear for the var ious 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 Electr ic 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 

J\T LAST figures a re ava ilable to prove the wisdom 
f"l.. of the directors of the Chicago, Milwaukee & St. 
Paul Railway in adopting electric motive power for 650 
of the 880 track-miles between Harlowton, Mont., and 
Tacoma, Wash. They have been criticised for their 
judgment in this matter because traffic and other con­
ditions on these long-drawn out stretches of single track 
seemed not as favorable for large savings as those which 
existed in other parts of the country. It is all the 
more encouraging, therefore, to the proponents of judi­
cious electrification of steam railroads that the financial 
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 cash 
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, t he conver sion of the 
line to electric power was justified. In addition, of 
course, electrification has made riding more enjoyable, 
a good merchandising point for passenger t raffic, and 
greatly reduced the danger that the railway might cause 
forest fires, a very important a rgument, 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 electrici ty during 
the 9 years since the first division was put in service 
amounts to more than $12,000,000, af ter full allowance 
had been made for depreciation and interest charges 
on investment. As a whole, the figures are the most 
nearly complete of any made public giving the results 
from electrical operation on an electrically equipped 
steam railroad. May the example of the directors of 
the Chicago, Milwaukee & St. Pa ul Railway in giving 
out these detailed data encourage those of other electri­
fied steam ra il roads to do likewise. 



Pebr11ary 28, 1925 ELECTRIC RAILWAY JOURNAL 325 

Maintaining Car Springs • 
Ill Twin Cities 

Proper Maintena nce of Springs Is Cons idered to Be an Important Item in Improving the 
Hiding Quality of Cars, Keeping Down Step Heights and Reducing Noise 

a nd General Wear a nd Tear on Equipment-Special Machine 
Equipment Results in Better Springs and Lower Cost 

Tht' 1'prlnc l>rportmrnt In the Twin City Sho1>• Jo ,\rron11:r«t lo llt'dUrf' llaodlln11: 
The leaves are first heated In the oil they are tempered In the end of the fur- chine ohown at f:. In the background at 

furnace. A, and after forming and quench- nace at C. Rprlng banda are made In the F IR the rolling machine for lal)4'rlng the 
Ing In the adjustable forming machine, B, .machine at D and are put on In the ma• ends of the •prlng len,·e•. 

THE maintenance of car springs is considered of 
so 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 EACH OPERATION 

l\luch 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 

through at reasonable cost. All of this equipment is 
located in one section of the forge shop and is arranged 
with a view toward efficient use of a minimum number 
of men. One of the features of this arrangement is 
that practically 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 finished springs. 
They are heated to 1,550 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 various cars In service. 
The die is made up of a series of slotted dogs, each of 
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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 foi: use. 

A die of this type is mounted on each end of a 
tilting table, which . is supp.orted in the oil tank show·n 
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 die!' as one is pushed out and the other pulled 
liack, causes the table to tilt first to one side and then 
to the j)ther. _ Tilting of the table ~ubmerges the die 
with the .hot spring leaf at on·e end and raises the one 
at the .. other end. ;t;;,, . 1 

In practice, t"wo different leaves 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 Sprlnir• Ar" Tested to Uniform Spe<,10<,atlons lo Thi• Standard 
Sprln&' Te•tln&' lla.,hloe 

A Clooe-Up Ylew of the Formln&' and Qoen<,hln&' lla<,hlne 
Tl1ls shows the adjustable dies for forming the leaves to proper 

shape. The tilting table carries a similar die at the opposite 
t> nd , which Is Immersed In the oil; ns the operntlng piston moveti 
fi rst to one side and then the other, the two dies are alternately 
d ipped In the oil. Two dl!Terent spring leaves are run through 
a lternately by a single workman. , 

1 

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 tempering. 
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_ matJrial 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 
l\~inneapolis and was specially designed to meet the 
requirements of this spring work. A suitable stack 
outlet for the tempering compartment draws o~ any 
gases that form and keeps them out of the shop. 

When the formed spring leaves have been reheated 
to the proper temperatu re 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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. 
('omplt'lr llrlullrd llmwln1t• for J<:n<'h Type of Sprloir lo U1r Arr 

•:urnl•hrd to Shop Forrmrn foe Thrlr Ouhlancl' 

Deflection 
Z6 In. 
3 In. 
4 In. 

WORKJ:--G LOADS 
Loaded Height 

!Ol In. 
10 In. 

9 In. 

Load In l,b. 
4.000 
5,000 
7,200 

Cal"Load 
l-~mpty 
Seated 
Standing 

which is shown in one of the accompanying illustra­
tions. These bands are then placed on the springs, in 
a special lll.achine designed and built in the shop. 
This is also shown in an illustration. It is designed 
so that the spring leaves are held together in a clamp 
mounted near one end of a light structural frame 
which forms the bed of the machine. · At the other 
end is an air cylinder carrying a clevis that slides in 
a slot between two horizontal angle members. A 
pivoted shoe on the clevis is arranged to force the band 
into place over the spring leaves when air is admitted 
to the cylinder. 

In practice, new material is added to elliptic springs 
only as required. Any of the old leaves that are not 
too badly corroded are retempered and used again. 
Thus the amount of new steel required is held ·to a 
minimum consistent with putting the springs in proper 
condition for service. 

TF.STING THE SPRINGS 

All guesswork has been eliminated in this work by 
the installation of a modern spring testing machine. 
From the standpoint of securing satisfactory and uni­
form results, this testing work is considered second 
in importance only to the tempering of the material. 
It is considered to be impossible to determine just what 
results are being accomplished unless proper facilities 
for testing are available. · 

Shop foremen are furnished with detailed drawings 
showing the exact dimensions of each type of spring 
in use. In addition, specific test data showing the 
working loads and allowable deflections for the different 
springs on various cars have been worked up and are 
furnished in convenient data sheet form to those in 
charge of the repair and testing of springs, 

All springs going through the shop are tested for 
deflection undP.r working load. A loaded height of 
i in. more than that specified is permitted, but a 
variation below the specified height is not allowed. 
Free height is determined after the maximum work­
ing load has been once applied and fully released. 
After this the permanent set is determined by again 
applying maximum working load and then completely 

releasing the spring a second time. The difference 
between the height after this second load is released 
and the original free height indicates the permanent 
set. This is not allowed to exceed -h in. It, however, 
there is any permanent set (not exceeding -h in.) the 
spring is again fully loaded and released twice, and 
must thereupon show no increase in the amount o! 
permanent set. 

Wheel l\Iaintcnance· 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 

T HE Dem·er Tramway has had considerable suc­
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 aaopted rolled steel wheels, the 
carhouscs 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 n 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 n reduction in the amount of turning, 
there is n substantial labor saving as a result o! not 

Wh<'n U n,-,-omu Xr<'<'H0(',1' to Srnd \\"h,-,-1• to th<' !,hop, th" 
J<"l■ nl'U nnd Tr,-od• A"" Tra<'d Up on the Q,-lnd<'r 

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

Most of the carhouse grinding work ls 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 nn hour. This figure is taken from the average for 
a month on four divisions, and includes the time of 
shifting cars, jacking and preparation for grinding, 11s 
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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, 
~nd which formerly required two men working long 

Al Ut,tht, the Hlnsh, H ead \Vh rel-Weldln,t :llachlnr 

This Is made up from an old lathe bed with .the auto­
m a tic w elding head mounted on an adjustable carrier. 
A canvas curtain mounted on an overhead rolle r covers 
t he ope nings In the partition back oC the w elde r , which 
permits wheel,. to be mo,·ed r eadil y In a nd out of the 
machine . 

llt"low. l\llact"ll"n'"oua 11 .. nd-W<'ldlnit Work JtJ Donr In 1hr 
Weldlnc Room. In \Vhlch the Automatic 

lllacblne ltJ Located 

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 
hrought into the shop for welding and grinding. A 
General Electric automatic welding outfit, with single 
head, is used. The welding equ ipment 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 
th .:? welder allows the wheels to be moved readily in and 

out of the machine. This is closed by a )arge canvas 
curtain mounted on an overhead roller so that it may be 
raised and lowered readily. The general arrangement 
is shown in an accompa~ying 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 machine 
in about 2½ hours. The welding material is laid on with 
I\ current of about 225 amp. and with the wheel rotating 
at a peripheral speed of about 7 in. per minute. The 
wheels are cleaned in advance with a steel brush. No 
material is turned off the wheel and the welding mate-

<'nndltlon of a \\"rldrd :t,11ncr 
ll4-forr Orlndlnc 

rial is applied with the flange just as it comes in to the 
shop. No difficulty from chipping of flanges has been 
experienced after welding. Before the installation of 
this outfit the welding was done by hand. In that case 
some difficulty from chipping occurred. No attempt is 
made to weld the tread. 

After welding, the wheels are set up in the shop 
g-rinder shown in an accompanying illustration. This 
is a number 0 machine made by the Springfield Manu­
facturing Company, Bridgeport, Conn., and has been 
found entirely satisfactory for this work. The time of 
grinding varies with the condition of the flange and 
tread. Usually, only one flange of a pair of wheels is 
welded, and then both flanges are ground and the tread 
trued up if necessary. The time of grinding in the shop 
varies from one-half hour to one hour per pair of 
wheels, and the work is done by one man, working only 
part time. An accompanying illustration shows the 
condition of a welded flange just after metal is applied 
and before grinding. 



February 28, 1925 ELECTRIC RAILWA Y JOURNAL 329 

Specialized Inspection Reduces Pull-Ins 
on l{ansas City Railways 

Designation of Certain Trained l\len to Do Inspection Work Exclusively Has 
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 

X
OPTION of what might be called specialized in­
spection methods by the Kansas City Railways 
has had a material effect in producing a simulta­

neous reduction in both maintenance costs and pull-ins 
chargeable to mechanical defects. This specialized in­
spection consists in so subdividing and standardizing 
the work that it can be carried out by specially trained 
men who have become highly expert inspectors and go • 
over each car in accordance with carefully planned rou­
tine methods. This practice, together with that of 
working toward standard maintenance methods in the 
various carhouses and in the shops, the use of high­
grade materials and a spirit of frank co-operation 
between the shop and the inspection carhouses have all 
contributed materially toward the favorable results 
accomplished. 

FORElllEN HA VE REGULAR MEETINGS 

Foremen's meetings held on a regular schedule, in 
which a spirit of democracy is carefully cultivated, are 
considered to be no small part of the general scheme. 
Care is taken to avoid giving them the atmosphere of a 
series of lectures from the superintendent of the de­
partment. The men are encouraged to take part ac­
tively in frank discussion of any maintenance or operat­
ing difficulty that develops in the various carhouses and 
a particular 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 
is maintained in the superintendent's office. Each fore­
man is encouraged to take a general interest in depart­
ment activities. New policies and practices are freely 
discussed both in individual conferences and in the 
foremen's meetings. Full records of maintenance costs 
are made available to the foremen so that each may not 
only check up his own performance in comparison with 
the other men but may also be familiar with the results 
accomplished by the department as a whole. New ideas 
are checked up in advance by being discussed in the 
foremen's meetings. In this way the benefit of the 
experience of the men in actual contact with the main­
tenance work is obtained. If the new method is to be 
adopted, the co-operation of all the men is assured by 
making them entirely familiar with all of the factors 
connected with the adoption of the change in practice 
and the procedure to be followed, 

COMPLETE MOTORS CHANGED AT CARHOUSES 

At one time cars were brought to the shop for mak­
ing wheel and armature changes. Subsequently it was 
found that this work could be carried out more eco­
nomically by changing the wheels at the carhouses and 
by making replacements of complete motors when anv 

20011-----Ft-------jt-------H------1 

Air Bro~ 
Eqvrpmef7~ H«J, , 

15;oi-,,__ ___ 4-14-___ --J-l-------H-½-----1 

llrfttl ■ t•oand on ,\Ir llrakr App■raln• aad )lnlor■ .\re Dhldf'd 
Into Jlolh J.:lrdrkal · and ll<'<'hankal Oroa1••· !lnmt1 or the 
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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 hand1ing 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 mot,ors back and forth between shop 
and carhouses. Thus all motor work is concentrated in 

Wiring and 
Resis'tan~ 
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Graphic Reccrds Facilitate Analyolo of Cause• of Car Falhueo. 
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Department Is Rteoponslble. Subdivision of Electrical 
Defects Io Shown In the Above Curvea 

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 
accompa~ied 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 ,vhen 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. 

LESS WORK BY CHANGING COMPLETE l\lOTORS 

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 car 
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 to 
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 p·roperly reported. These_ reports are the 
basis for the pull-in records. In each operating car­
house is a division l9g 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 to 
the carhouse hostler or car shifter when the cars are 
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 discrepancies that may have occurred can be checked 
by a comparison. 

As these pull-in records are received from day to day, 
the mechanical department office makes up a dally 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
fects of any kind, before completing its regularly 

scheduled 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 f! they made the repairs themselves. 
As a result of this specialization of the inspection work, 
the number of men required properly to supervise the 
condition of the cars has been reduced approximately 10 
per cent. Each man thoroughly inspects approximately 
seven cars per day. 

Two general inspectors report to the supervisor of 
the division mechanical forces in ndditf"'ll to the fn-
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dividual carhouse foremen. These general inspectorJ 
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 carhouses, 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 

DIVISION CAR.-INSPECnON 

Car No·-·----·· .•... Oat• ····-•· ··--· ~ INpettor ... ______ _ 

T...._ 
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BearlDca --·-·------"""" snu .. _________ _.....,.,_.._ ______ _ 

ComJN'fllOf' ---____ ___..,.11:e C111Nff 

&triJ v • ..._ _______ ,-Eqt., _ ______ _ 
Pfplo1 . ________ .-,...11n _______ _ 

c.,w ..... 

Motor,._.,._~_ ----0.,na,w Wltfq _____ _ 

a. ... ,., _____ ae1., _____ -, ..... --- ----
enuon... at.cD&.,._ ___ -J>_ ...__ ___ _ 

ltntetaac• --------"lhtalq AITMOf------ _.,,. ~----­

TNII-,, ------------------
C., ...... 

~-• ------Gl•u••"-----•-•~ ------.,_.. _____ _ 
.... ._ ____ _,_,. -----

l>oOft ------------------­..... -------------------­
llemarb --~·····-·-----------------

All It••• Marktd O. K.. Bu• BNa Repall'N. P'DnmH ________ _ 

D,,.._ ______ _ 

Jnopecllon Form Jlloat Be Slgoed by Repair Foreman Before Car 
le Rele aaed for SerTlce. Each Oar la Inapected Both 

lll'fore and After Repair 

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 V estihule 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 
sect10ns of pressed steel. All vestibule window sash 
1s of metal, so that between the belt rail and the roof 

L ... 

Xarrow \\"lndow Poal• aod ::11.,IHI S11•h IIB\'t' Jn,-rP11se.l the 
\'t'ollbule Window Art'a on Thia 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 

WRECKING 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 
l~nglm, .. r M11l111t-n11nce of \Vay Tinngor Railway & l':l <>ctrlc Compnny 

A
TYPE of track construction in which old 60-lb. 
T-rail was used for ties has been quite exten­
sively employed by the Bangor Railway and Elec­

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. 

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 t"ics, spaced -20 in. center to center. Little or 
no ballast was used under the ties. The space between 
the ties and up to the top of the rails was filled with 
bank-run gravel or crushed-stone macadam without any 
binding material on the wearing surface. The rail was 
fastened to the ties with 
5!-in.x/,-in. drive spikes 
and the joints were of the 
four-bolt Weber type. 

No traffic was main­
tained on the track under 
construction, even while 
the excavating was going 
on. In the case of double 
track, traffic was routed to 
the second track with Lo­
rain Steel Company's port­
able crossovers built of 
60-lb. 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 
was to be installed the old 

Tr■•k Slab Flnlohrd-:Sotr Tt'mporar,- Trark 

track was pulled to one side by a 5-ton Holt tractor 
and u11ed as a temporary track. -

A Russell special scarifier drawn by the 6-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, pockcta 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 wall 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 shoulders of suburban 

lines. Excavating was to 
a depth of 15 in. below 
grade. 

"In n e a r I y all cases 
there was no preparation 
of the aubgrade 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 tics 
for use in tamping. Where 
s c e pa g c conditions ap­
peared in the subgrade, 
trenches were dug below 
the f r o a t I i n e . The 
trenches were filled with 
rocks and tile pipe was 
then installed to drain 
to the sewer. The sub-

Ap1>•1U'■ D<'r of Flolohrd C.. ■ ttete l'■ Tt'mt' ■ I 
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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-

_' .- ... _.~ ...... '6~O-~- l'(a_t~,:al_~'?<I .. 
cro.. Section 

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 

f-
: • 
~ 

- --- - .~--.-------' 
~ 

L------~---' 

~ 

I I I 
~·········•··12" ·····-··;,.l 

Longltodlnal View and CroH•Srctlon of Track Conltrnctton U•lng Old Ital! for Tlr• J,"langewny Template for C'oncrc,te Paving 

ing as longitudinal reinforcing. The running rails were 
next laid and fastened with 5Hn.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 :l'~-in. grade 30 steel rod. It re­
quired ½ lb. 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 ~aterial charges plus a rental of $20 
a day for the mixer. Concrete was mixed 1-2-4 and was 

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-

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 track 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 l\1-8 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 
cut, 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 il'lsert 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 seas6n, 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 ct1t off 
with an oxyacetylene torch. It is interesting to note 
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 
that on larger jobs the cost per joint could be lowered. 
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 l\lultiplc Drilling 
Vnrlety of .Operations Performed on Three-Spindle 

Drill in Columbus Rnilwny Shop by Use 
of Proper Jigs 

HOLES in brake levers, adjusting nuts and other 
similar parts are drilled three at a time in th,c 

repnir shop of the Columbus Rnilwny, 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. 

Tho machine ha~ three spindles m,ounted on a sta­
tionnry 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 center-to-center distance between adjacent drills 
is 6 in. The machine has a separnte moto1° drive and 
a capacity of three U-in. drills in 0.050 carbon steel. 

The three holes in brnke cylinder levers and in truck 
brake levers are drilled at one operation. As used on 
this property, air-brake cylinder live levers are approx­
imately 18 in. long and are made of 1-in. x 3! -in. steel. 
Two end holes in these levers are h "I in. diameter, while 
the center hole is l U in diameter. The jig made for 
use on this job has a base of 1-in. x 3½-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 clamps 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 holes in a brake lever for a Brill No. 22 truck, 
in which two of the holes are located less than 5 in. 
apart. Consequently, it was necessary to make a spe­
cial 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 construction. 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. However, at one end 
is a right-angle extension, which holds a second lever 

\"11rl.,u• llrlllln,r Ot><'ratluno Ar• l'Hformf'd on Thi• !llollne "Uolo 
ltoJf, .. for ,v11Jrh Samc-roDN J'ls■ and 1-·1:1:tar"• llaTe llf'fla 

!llaclf'. It lo ,- Thr••-~l'lndle lJrllllnir lta,hl•• with 
· lndhldual !llotor lJrhe 

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, one being 
drilled in the first lever while two holes are being 
drilled in another piece. · 

This jig is made up of a 1-in. steel base supported on 
four legs. 'I'he top guide plate, stops and clamps are 
similar in design and cons truction 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 

.\ I 1..-f&, 1-lmplf! Jl,r lloldo ,\Ir llrAka C7llnd,r J,f'Trr \\'hlle Thr•e Hol<'■ ,\re llrlll•cl ~hn11ll■ ••onol,-. At lUsht, '\'hrre !be Holu An 
Cloorr lh ■ n th" !IIIAlmam ~pndnir of t,plndle C•nl•n an Anirle Jl,r Allow• th• J-"■ 11 !ll ■rhln" C■ l'■ f'lly to II• 

Ue•d b,- l>rllllntr Two llolf'9 In O■e IA••r While tho Third la Jlpln,r llrlllf'd In An olh<'r 
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At l,erl, Two llolt>o Are Drllll'd In Each Side of Aeh Orate Link• Whlll' Thl'y ,\re llf'lcl In This Jhr. Al Righi, U rake Rod 
AdJoAllnir :Sota Are Drllll'd Tbrt>e al fl '11me la Thie 1'1mplr Flxtoro 

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 rqain­
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 ½I-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 frqnt of the fixture are held together by i 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 U-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 

An Oxyact>lyl.-ne Toreh, In lhe Hand• of a Skllll'd Opt>rator, l\Iade l'os•l h l t> a i-abotnnllal Saving I~ Co•I of Uepalrlng This D a ma1t e 
Al lefl, the car as It came in after an accident. At right use of the 
welder elimina ted the necessity or removing the damaged side plate 
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through the use of the torch in the hands of a properly 
skilled workman is brought out in the accompanying 
illustrations. In this case 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 called for n 
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 
n 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
creased 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 bent 
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 )Vhat would ordinarily have been a costly job 
into a comparatively simple and inexpensive repair. 

New· Cyanide Hardening Process 
in Chicago Shops 

Improved Process Pro,·ides for Heating the Cyanide 
Solution from the Top nnd Thereby Effects Sub­

stantial Economics in Cost and Eliminates 
All Danger to the Operator 

A 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 
Surface 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 cyanide 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 containing 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 cyanide is capable of imparting to steel 
where the entire process is carried through in one 
atmosphere and one temperature. Carbon steels case 
harden best at their critical temperatures, 1,600 deg. 
to 1,700 deg. F., due to the high affinity of iron for 
carbon in its second allotropic state. It is not possible 
to attain safely more than 1,450 deg. F. in a cyanide 
solution in a bottom-heated steel pot. In the newly 
developed furnace the cyanide pot is heated from above, 
and it is this idea that permits a combination of nil 
the ideal conditions for the practical, safe and econom­
ical hardening of steel with cyanide base carbonizers. 

The new furnace is of the oven type. The brick-lined 
steel pot is located in the center of the floor, which is 
laid with n 10-deg. rise from the pot to the side of 
the oven, as shown in the accompanying illustration. 
Uniform temperatures in the 1,600 to 1,800 deg. F. 
range are maintained by the four No. 3 Hyperbo gas 
burners. It was found, after many changes and tests, 
that this burner steadily delivered a finely controlled 

flnml• which maintains an even, uniformly circulated 
heat. Particular attention was given to the circulation 
current to confine their direct flow to a location above 
the cyanide solution In the pot, thereby maintaining 
a high temperature in the solution without agitation 
and consequent high volatilization. 

All operations are performed inside the heat cham­
ber. Large parts, weighing up to 12 lb., and !mall 
parts, down to i-in. washers, arc 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 penetration. They 
are then ready for quenching. 

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 cyanide 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 cyanide process. 

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

longitudinal Section Cro~• Secti<n 

Thi■ Sec,tlonal Dlacram of the Xllw C;raoldc, Jlardrnlnc Fllraaee 
IJeveloped In the \\"r■ t Shop■ of the Chlraco SarfaC'e Line■ JI. 
lu ■ lrate■ 1h11 Arranc•mrnt for llrallnc thr !'lolatloo from thl! 
Top. U11dn1r Oa11 a• Fu"I 

corrosive effect of the cyanide solution, combined with 
heat, causes a rapid deterioration of the I>OL 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 lb., were treated at 
a total cost of $6,629.26. This is an average cost of 
$0.0402 per lb. In the new process, under the same 
manufacturing conditions, miscellaneous parts weigh­
ing from one ounce to 12 lb. were treated during a 
5-month period. In this case 69,600 lb. were treated 
at a total cost of $1,490.78, giving an average cost of 
$0.0214 per 11;1. of metal treated. 

A material saving in the cost of steel pots is made 
with the new process, and it is conser\'ath-cly estimated 
that 30 per cent of the carbonizing agent required in 
the common process is saved. There Is a 60 per cent 
gain in the wearing quality of the metal treated. In 
addition to this, an operator produces 60 per cent more 
work during the 8-hour day with absolutely no danger 
of breathing cyanide 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, ,Though Traffic Conditions Differ Greatly 

THIS week the Chicago, Milwaukee & St. Paul Rail­
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 s·ame basis. This was done for the 
·operating expenses as follows: 

The electrical operating costs are the actual costs for 

· s A\'lllo"'GS Rt:S ULTIXG t' lto~I F.U :CTIII CAL Ol' t:ll .\T IOS- l'OST J.En :L OF 1923 

Harlowlontol."'7 

bepn ~tal..er;-~.:-;918 
y..,. 

Volumeol Net. S&rinp Traflio-0 .... 
Eleetriicatioa Toa MilN 

Fn. and Puo. 

me fl .839,064,000 111,098,188 
1917 2,877,097,000 l,&U,3flG 
1918 2,759,178,000 l,™,887 
1819 2,894,063,000 1,888,037 
1920 2,710,745,000 1.879,82:1 
1921 1,812,714,000 658,851 
1922 2,10\l,ses,ooo 998,485 
1922 ,.,n,1cr.z,cm 1,152,608 
1924 2,129,428,000 1,018,721 

Total 111,888,247 

IT- and •,logs lor 81 IIICIDtha. 
'Tonup and •Yirtp ror 9 lnOllt.ha 

OtheUe to Tacem,, 
E1ec:trita10pe .. ...., All llloetrlJlod hctlon.l 
bepnMardl,1920 

Volume ol Net. SaYinp Volumo ol NnS.,lnp 
Traflio-0-

-'i..-
Traflio-0- ~-ToaMilN ToaMilN 

Frt. and Puo. Fn.&Dd-

1,839,054,000 I 1,0118,188 
2,877,097,000 l,Ml,MI 
2,760,178,000 1,734,887 
2,1184,0053,000 1,888,0S? 

'691,474,000 • 1249,003 3,402,419,000 1,928,8211 
884,2:18,000 12,363 2,478,852,000 071,014 
™,121,000 103,301 2,&43,11811,000 l,099,7M 
740,406,000 119,285 2,998,607.000 1,271,793 
991.476,000 47,808 2,820,11()2,000 1,o88,529 

1531,780 112,400,007 

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 g rades. Therefore, a 
wear figure, believed at least to be conservative of 
1 lb. 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 
t hese 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 EXl'ESSF.S DIRtX TLY At·n:cn.so BY (,llAXGE I!'I POWER--IIARI..OWTOS TO A\"EUY 
accounts for both steam and electric 
operation which are affected by the 
type of motive power. Operating costs 
common to both steam and electric 
operation and carrying charges on 
investment in property commonly nec­
essary to both forms of operation 
were omitted from these tables for 
the sake of simplicity. 

LC.C 

(I) 

201 
2:11 
:133 
235 
:M9 
285 
267 -281 
271 

IOI 
I08 

108-ll 
108-l 
:llf-1 

128 

395 
397 
396 
399 
400 
401 ... 
404 

Cluoi&alloa ol ~ 

o-ripllaa 

(2) 

............. ........... 
··········· ·· ······ ... -. 
::::::::::: ······1i2"· 

KUX:TIUCAL OPERAnoN 
""'-' ~ ol Ibo v- 1922 

121,341 . • • • . • • • • • • • 231,152 
270,0U ... .... ..... .. ..... . . .. .... .. ...... . 

7~55e·· ::::::: ::::: ::::::::::: ::: ::: :::·:· . 
1,979 4,Bl i . :::: :::::::: 
4,831 2,470 ........... . 

42,341 40,531 ••••••.••••• 
107,067 84,&49 .•.••••••••• 

. .............. ~ .. .... i ,,&11 . 

The selection of accounts used was 
made after a careful study of the ex­
penditures und~r each of the prima'ry 
accounts of the operating classifica­
tions. Some of the accounts excluded 
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 un­
questionably affected to some exte.nt 
by the class or kind of power. It was 
felt, however, that the effect from 
other causes, such as weather, avail­
ability of money, cycles of renewal of 
parts, maintenance program, labor 
conditions, etc., are so much greater 
and so impossible of exact ascertain­
ment for elimination, that this expense 
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should be classified as not being affected by change 1n 
power, though other items in the primary account of 
maintenance of way and structures were included. Work 
train expenses have been separated and included as 
e.xpenses directly affected by change in power for sev­
eral reasons, one of which is that certain standby 
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a cornparath-e statement of figures on investment and de­
preciation based on the same tonnage. In determining 
the figures on investment, only the power equipment 
facilities and appurtenances directly related to each 
system of motive power were considered. 

In tabulating the investment in the property involved, 
losses under steam operation are elim­
inated by the use of electric motors in ortal..\TL'iO cxrESSES DIRECTLY AFFECTED DY CIIASGtl 1:-1 rO\n:R,-OTtU:LLO TO TACO )IA 

ork train service. The costs of. the 
two periods have been adjusted to the 
aame amount of ,vork train service. 

Costs of electric p°'ver for the elec­
tric division are based upon a mini­

urn total payment corresponding to 
e respective amounts of energy for 
hich the railway company had exer­

ised options during 1923 for the dif• 
erent sections. Where these amounts 
•ere not sufficient to handle the in­
rcased traffic, the power cost was 

increased on the basis of the additional 
power required. 

CoST AS AFFECTED BY VOLUME 
OF BUSINESS 

Of course the total tonnage moved 
in the year selected was not the same 
for steam and for electric operation. 
Therefore, to make the comparison 
exact, the cost items affected by a 
change from steam to electrical oper­
Mion were separated between those 

hich within reasonable limits remain 
constant for different vol_umes of traf­
lc and those which vary directly with 
the volume of traffic. The latter items 
were further separated between the 
passenger and freight services. With 
tJaese separations, it was easy to make 
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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-Le., 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-Le., 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 ELECTR!flED TRACK CONSIDERED, C III CAGO, MILWAUKEF. 
& ST. PAUi, RAILWAY. 

Harlowton to Deer Lodge .....•.......... 
Deer Lodge to Avery .................... . 
Othello to Tacoma (helpPr 11ervlre) .... .... . 
Othello to Tacoma (through aervlce) ....•.• 
Tacoma Junction to Tacoma (p......,ngor) ... 

--1\tlll"fl or Track- Operotlon Dateft 
FlrBt M■ln Other 

226 60 
212 62 

20~ ·12 
2 

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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.From this table it will be seen that for the year 
1923, with its comparatively low tonnage, the net sav­
ing from electrical operation of the two sections 
amounted to $1,271,793. For the minimum tonnage so 
far experienced, which was in the year, 1921, the sav­
ings amounted to $671,014. The maximum tonnage so 
far experienced was in 1919. Had the section from 
Othello to Tacoma been under electrical operation dur­
ing that year, the savings for the two sections would 
have amounted to $2,355,199. Detailed figures of cost 
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on the bases described are given in the other table~ 
shown. . 

The two charts present the savings per 1,000 gross 
ton-miles, freight and passenger, resulting from elec­
trical opfrntion in pince 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 l\lountain and Missoula divisions, but in the case 
of the Const division the steam operating year included 
n considerably greater volume of traffic than did the 
electrical operating year-a situation favoring steam 
operation to some e.xtent 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, reduced 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 Repor t 

A Supplement of the Report of the Foreign Practice 
Committee at Atlantic City Convention of the 

American Electr ic Railway Association, 
Prepared by a German Writer 

T HE report of the committee on foreign practice 
of the American Electric Railway Association, pre­

sented at Atlantic City last October, ·has attracted 
considerable attention on the continent of Europe as 
well as in England and the United States. The German 
comment is instanced by an extended abstract of the re­
port, extended through three issues of Verkehrstechnik. 
It was written, with comments, by General l\lanager 
Stein of the Hamburg Elevated Railway, who was re­
cently in the United States on a tour of inspection 
of American electric railways. Mr. Stein says many 
complimentary things about the report of the commit­
tee on foreign practice, among them that the members 
were careful observers and that while they may have 
seen many things through American spectacles, they 
accumulated a vast amount of valuable data. The omis­
sion of Germany from the itinerary, however, l\lr. Stein 
:mys, is hard to understand, in view of the fact that 
so many American railway men have visited Germany 
during the last three or four years. Evidently he did 
not realize the limited time at the disposal of the com­
mittee. 

The author then mentions a number of developments 
of electric railway interest which the committee might 
have seen in Germany, and this summary is published 
here somewhat condensed, as it may serve as a pos­
sible unofficial supplement, by n prominent German 
engineer and railway manager, to the report of the 
committee. )Ir. Stein says: 

They could not only have seen Interesting historical ob­
jects, like the first electric car In the world, made by 
Siemens, but also developments which constitute today a 
decided advance in electric railway engineerini: and operat­
ing developments. Some equipment of chiefly German 
character was seen by the visitors in Switzerland, such as 
single-phase, main-road electrification and the bow type of 
trolley for surface cars. Notable dcvelopinent11 In overhead 
line construction and locomotives for single-phase main-line 
operation, however, could have been studied to better ad­
vantage in Germany, partlcularly 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 Jines with brakes of 
the short-circuit, disk or solenoid types, which have given 
in this service better general results than air brakes or 
magnetic 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 regeneration. 

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 thcrmit-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 }ow 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-

. tained. Finally, they would have been able to sec how 
engineer and architect, when working together, can design 
such attractive structures for use with subways and ele­
,·ated railroads that these structures harmonize with the 
general architecture of the city. 

Aurora-Elgin Time-Table Carries l\luch 
Local Information 

INSTEAD of carrying advertisements, the back of the 
new time-table folder of the Aurora, Elgin & Fox 

River Electric Company cont.'lins useful information for 
commercial men as well as regular patrons. The inter­
urban service time-table is printed on one side of an 
eight-page folder which measures Sf in. x 3¼ 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 tabulation 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 schcdule.q give the time of departure at the center 
of town and at the terminals for cars on all lines. 
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Equipment Maintenance Notes 

Dipping and Baking l\1otor 
Frames Reduces Field 

Failures 

A 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 acc9mpanying illustra­
tion, was bui lt 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. 

Totnl Armnture nnd Ylrlrl Fnllnrr• 
The efTect ot dipping and baking on the 

number ot field and armature !allures Is 
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 usua1Iy occupied 
by the bearing housings. The frame 
is then filled with varnish from a 
tank above • the pan. This is al­
lowed to reJnain 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 

,\ 1,paratu• for Dipping and B a king M otor Fram<'& with Fields In Place 

On the right are the plugs which are used varnish tank and the pan Into which the 
to stop up openings In the frames. In the varnish is emptied after the frames have 
center Is the electric baking oven, contain- been treated. Air control equipment is 
Ing two motor frames. To the Jett Is the shown at the extreme Je t t. 

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 iIIustration. 

After the frames have been thus 
impregnated with varnish they are 
ailowed 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 

IN THE shops of the Gary Street 
Railway, Gary, Ind., cast-steel, 

bolted-type pedestal jaws, when badly 
worn, are replaced with new cast-

l•-our P P,lr tttnt Juw l'aMiln,tM .Are )luchlne-d 
nt On <' Tim<' In Thi• :Fixture 

ings. These replacement castings 
are fini shed 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 cons ists 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 U -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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Dick Visits the Centerville Shop 
And Makes a Suggestion 

DICK PH ESCOTT and Steve White 
of the Consolidated Railway & 
Liitht Company finally reached 

the Centerville railway shop. The mas• 
tcr 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 ,tatherin,t 
new ideas and information on current 
methods, the three started out throuith 
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 se~·eral hours they found them• 
seh·es in the armature room with the 
foreman of that department. While 
awaitinlt the return of the master me• 
chanic, who had been called to the tclc• 
phone, the subject of bearing mainte• 
nonce came up. 

"How do )'OU decide .,-hen bearinits 
should e-0me out?" ■sked Dick. "Do 
you ha,·e definitely established limits 
o( wear?" 

"\Vh)·, let's see; I don't know how 
the stations are handlin' that now; 
wait'II I see. Oh, John, come 'ere • 
minute, will yuh?" 

A husky, itrimy workman approached 
the ,troup in response to the foreman's 
call, wiping his hands on a piece of 
waste as he came. 

"Sa)', John, how do those (ellahs out 
at the station tell when beorin's hove 
to come out?" 

John hcsit■tcd a moment. Then he 
replied, "Why, they put a bar up under 
th' pinion and feel when she's ,iettin' 
precty loose." 

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

"Sure, they take 'cm out before th' 
armature tears up on th' poles. They 
feel when 1hc'1 prctt)' loose with the 
bar. Sometimes the)' look at the ■rm■• 
ture to srce if she's ruhbin'.'' 

''flow about o,;le bearinits?" ques• 
tioncd Dick. 

"Oh, )'OU can tell when they're gettin' 
pretty thin by hc1n-in' up on th' motor 
with a bar.'' 

"\Veil , then, rou don't set a certain 
limit of wear and then take them out 
when they've reached that point?" 

"Huh?-Oh, they jus' take 'cm out 
when they look pretty loose.'' 

As the master mechal)iC rejoined the 
l(roup, the armature room foreman 
nodded to John, who returned to his 
bench, still wipinit his hands on the 
piece of waste. 

"What mileage do ) 'OU itet from 
,tears and pinions?" asked Dick, ■ d· 
drcssinit the master mechanic. 

"\Vhr, we don't have a record of the 
milea,tc of each one. I think we're 
,tcttin" prcttr good milcaite from the 
,tears we\·c ,tot, but I'm afraid they're 
a little too hard. We do hove lots of 
trouble from broken teeth. Sometimes, 
when one piece breaks out it gets 
jammed in the teeth and bunits up the 
whole l(ear, and we've had some shafts 
bretik .. -hen they jammed. It sure makes 
a mess of the armature when • pinion 
break,." 

"We've just been talkinit ■bout ule 
beorin,ts," replied Dick. "Don't ) 'OU 

think lcttinlt the bcarinl(s ito too lonlt 
mi,tht cause some of that breakage?" 

"I don't know," replied the master 
mechanic. "There may be somethin' in 
that, thou,th-we do get a rid,te worn 
in the pinion lace sometimes, out nea r 
the end of the tooth.'' 

"I'm bcl(inninlt to hclievc," said Dick, 
"that wo\·e all been too cconomic11I on 
this matter of beorin,ts, ■nd that cstab• 
lishment of definite limits of wear would 
not onl)" keep our ,tcers fittinlt helter 
hut would reduce ■ lot of noise and 
vihnuion." 

"I don't know but what there's MJmc 
truth in what you a■y. If ,-ou itct any 
more dope on thot, I'd like to l(ct hold 
of i1." 

"Fine!" soid Dick. "I'll be itl•d to 
drop )'OU • line when we l(ct bock," 

The other upright conutin~ four 
11ctscrews oft in. dlnmeter for 11tcndr­
ing thl' small ends of the pedestal 
jaws. This u11ri~ht may be rl'mOvl'd 
from the base so that the castings 
may be ea111ly mounted in the permn­
nent upright. The jaws are first 
fastened to the permanent upright, 
after which the moYnble u1>right is 
pl.teed in position. The setscrews 
arc then run in to hold the castings. 
Thii-1 set-up requires le!l.'t thnn 10 
minutes to mnke 11nd nllows four 
jm\'ll to be m:ichined at one time. 
The entire fixture was constructed in 
the shop from m:iteriuls on hand and 
has proved handy in expediting this 
particular machining job. 

Clamp for Holding Arma-
tures V crtically 

ARMAT URES are dipped with the 
fl 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 du.ring handling, a 
clamp has been designed to fit the 
upper end of the nrmature shaft. 
This method of support keeps the 
clamp free from the compound during 
dipping and also facilitates rapid 
handling. 

f'h1ntp ,\tttt1h•d In Arm•lar.,. !"h ■ fl In ~•P• 
pnrl It In \ '•rllral l'nolllnn 

The clamp consists of u cnsting 
with hook top. Two copper jaws nre 
nrrnnged to slide inside thc cnsting, 
one being of V-shape. which is sta• 
tionary, the oth<'r having ends which 
fit in slots of the cnstlng to a t n.'4 
guides. After plncing the clnm11 
O\'er the end of the shaft, it is tight• 
ened by means of an eyescrew. The 
copper pieces which benr against the 
11hnft pre,·cnt fnjury and at the same 
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time insure a tight clamping action, 
so that there is no danger of the 
clamp slipping. 

Testing Drawbars on Cars 

DRA WBARS 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 Hack :Mounted un 1t C11rhouse Pl1111r lie­
tween TrackA Contain• Two Typu of 
Drawbaro to ""hlch B Cur on the TranA• 
fer Table )Tay ne CnnplNI for Tratlng 
the Cnupler nnd Hrnft IUgglng 

with one city type and one 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 

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 · wm not always dis­
close defects in the draft rigging, so 
that a more reliable system was 
needed. This practical method ot 
testing by actually coupling with 
stationary drawbars has proved very 
reliable and actually discloses ir­
regularities in the coupling devices 
which would be difficult of detection 
by any other system. 

Lathe Chuck for Axle 
Bearings 

THE 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 holds 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,Benrlng Chuck Coed for l\[ochlnlng Hearings by the 
Toronto TrooHportatlon Commission 

(3) Cast-Iron nut clamp, (4) damping steel, (9) tool steel wearing 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) retaining plates of machine 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 

J\ BOUT 200 rail joints with angle 
fl 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-

Tru•• H11II f'onolructlon Uof'd for ltf'lutlrlnit 
Worn ,lolnto 

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 

T HE following points 
worth following while 

ing or repairing the field 
of railway motors: 

are well 
overhaul­
windings 

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 gi\·e 
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 inade by butting 
the ends together and then covering 
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 
pre,·ent damage to the ends of the 
wire and insure a tight connection 
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 can be securely clamped 
and locked to the brush-holder 
casting. 

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

9. l\lotor leads coming 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 cleaned 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 
1111 

Grinding and Buffing 
Machines 

ACOMBINATION grinder and 
buffer of bench type and with 

floor-stand combination is being 
placed on the market by the Hisey­
Wolff l\lachine Company, Cincin­
nati, Ohio. The bench machine is 
made in ½-hp. and 1-hp. sizes and is 
designed with an open type of spindle 
extension. The floor type machine 

is also made in ½-hp. and 1-hp. sizes, 
but is regularly furnished with en­
cased spindles. These machines can 
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 

Thi• Hench T y pe Co m bln a ll o n Grlndrr aa,I D oll'f'r II■• ■ n Opea Spladla 1-:xlen ■ lon 

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 
can be removed easily by hand. The 
machines are furnished with either 
direct or alternating current motors. 

Electric Sandpipc Heater 

ATYPE of electric sandpipe heater 
for use on electric cars and loco­

motives to keep the lower end of the 
sandpipe dry and prevent clogging is 
being marketed by the Universal 
Electric Sandpipe Heater Company, 
Philadelphia, Pa. This heater is 

Electrlo Sandplpe IlN>ur ne lootalled oa 
Loromoth·e 

1-lrrtlon nr Mandplpe llentrr Showlnr 
I ntrrlor Conotroctlon 

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 can 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 t.he 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 ele­
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. 

Luhricatccl Brake-Roel 
Casting 

AFORM 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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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 Machine Vise 

IN 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 

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 
2½ in. up to 10 in. and the diameter 
of the screw from ½ in. to H in. The 
approximate weights per pair are 
6 lb., 40 lb. and 220 lb. respectively, 
which takes care of all sizes of ir­
regular work. 

Controllers for Shop 
l\lotors 

AMONG the recent developments 
f'"\. 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 
l:lwitch 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 cun·es 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 
r.eeded is a drum switch. 

Dh·!d .. d "\"lso C'lnmpl•K' \\'ork on Plan .. r for :.'llnc·hlnloir 

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. 



February 28, 1925 ELECTRIC RAILWAY JOURNAL 347 

Association News &-Disc·ussions 

Southern Equipment 1\1en Meet in Dallas 
Ways to Reduce the Number of P ull-Ins, Car Painting, Education of 

l\lechanical Employees, and l\lotor Maintenance Were 
Among the Subjects Discussed 

A VA RlETY 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 invit{ltion 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. l\l. O'Brien. This 
plan was outlined in ELECTRIC RAILWAY 
JOURNAL for June 21, 1924. l\lr. 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
t ical railway shopmen and then to be 
tested by an engineer. The motor going 
out of the shop will be in as good con­
clition as when first it came from the 
factory, l\lr. 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 
car which has to be removed from serv­
ice prior to the completion of its regu­
la r prescribed run for any mechanical, 
electrical or mnn failure or accident 
will be termed a pull-in." 

CAR PAINTING l\lETIIODS 
Speaking on the subject o! car paint­

ing, A. Taurman said that the painting 
of a car being repaired or rebuilt should 
begin when the parts are being as­
sembled. In the painting of new steel 
cars, the inspector should pay special 
a ttention to the steel before it is as­
sembled to see that it is carefully sand­
blasted and cleaned free of all dirt and 
grease, and that the primer is placed 
on this steel immediately after it has 
been sandblasted before rust has an 
opportunity to begin. He should also 
see that all concealed parts are painted 
heforc the steel il1 assembled. 

Similar care shoulcl be exercised, Mr. 
Taurman said, in the assembling of 
wooden parts. All joints should be 
carefully white-leaded and all surfaces 
that are covered up or lapped should 
be gh•en a coat of paint. As n ~trictly 
preservative precaution, the painting of 

the concealed parts adds more to the 
life of the car than any other detail of 
pninting. l\lost painters, however, arc 
prone to pay more attention to the 
finished and exposed surfaces than to 
the hidden parts. After all surfaces 
hnvc been thoroughly primed and all 
creyiccs, 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, ancl 
enamel has good features, too, lllr. 
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 SHOPl\lES 
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 plensant. 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 rend 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 Tcxns 
Traction Company has night clas!'es for 
mechanical men. The l. 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 docs 
not finish it, he must stand the expense 
himself. Advantages of the I. C. S. 
courses and other vocational trnining 
coursel1 were described by H. C. Pressler 
and W. W. Holden. 

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

At this meeting they 11elcct some one 
iiubject and cliscusR it. • Mr. O'Brien 
displayed a textbook which is furnished 
to e,·ery man in the mechanical depart­
ment of the New Orleans Public Serv­
ice, Inc. The men arc allowed to take 
these books home to study. Good re­
sults ha,·c been obtained by this mean!!, 
he snid. 

Having few pull-Ins is a good mdica­
tion that the equipment is well main­
tnincd, in the opinion of Richard Merri­
weather, vice-president and general 
manager Dnllas Railway, who ad­
clressed the meeting. The Dallas Rail­
way has profited by belonging to the 
Electric Railway Association of Equip­
ment l\len, Scuthcrn Properties, he !!aid. 
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. 

l\lr. 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 inspire 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 intere11t 
of the men is maintained. A man work­
ing at a bench gets into a rut easily, 
but education will go far to develop him 
and push him along, l\lr. Meriwether 
said. 

MOTOR VENTJLATIOS STUDIED 

Methods of installing exterior ven­
tilators on non-ventilated railway mo­
tors were described by '.\lr. Rushing. 
His company has installed a ventilator 
furnished by the Westinghouse Electric 
& Manufacturing Company on the com­
mutator end of Westinghouse No. 306 
motors. Two cars were equipped in 
this wny S month11 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 necc11si­
tnted by the ventilator. As far as ven­
tilation is concerned .Mr. Rushing !!aid 
that it is entirely satisfactory and the 
motor is much cleaner insicle. 

Considerable variation in the pcriocl 
of Inspection among the different com­
panies was indicated by the discus~ion 
on thi11 subject. The frequency when 
based on mileage varied from 500 to 
2,000 mile!!. Companies making inspec­
tion on a time basis generally do 11<> 
every 7 days, but a few use 8 or 10 
clay!! al! the inspection period. 

A brullh-holder dcl!i~ed by the West­
inghouse Electric & ~fanufacturfng 
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Company to prevent dirt getting_ in be­
tween the brush and the holder m ven­
tilated motors was exhibited by W. C. 
Looney. He said that by usi!lg this 
brush-holder the Houston Electric Com­
pany had increased the mileage from 
1 500 to more than 8,000. 
' The comparative life of a_rmatures :is 

a result of dipping and bakmg was dis­
cussed. Mr. Taurman said that ~is 
company got three times as much hfe 
out of armatures that had been dipped 
and baked. F. Wampler said that t~e 
Cincinnati Newport & Covington Rail­
way had been obtaining an average life 
of 76 000 miles per armature before 
dippin'g and baking and th~t this bad 
been increased to 342,000 mlles. M. B. 
Osborne 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 deve}oped 
considerable divergence of opmion. 
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, Fri;.nk 
Wampler, E.W. Jenkins, F. T. Dawkn:is, 
W. Silvus, I. E. Kinser, W. H. Curbs, 
J. J. Vaughn, R. M. O'Brien, J. M. 
Kington and J. L. Brown. 

L. B. Stillwell to Head 
Engineering Foundation 

AT THE 10th annual meeting of the 
Engineering Foundation boar~, held 

in New York recently, L. B. Stdlwell 
was elected chairman of the Founda­
tion. He succeeds C. F. Rand, who de­
clined re-election after serving for 6 
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 societi~s 
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. Ho?ver 
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 number 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 introduced 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 

T HE 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 l\len for Positions as 
Investigators and Adjusters." 

American 
Association News 

A. E. R. A. in New Quarters 

N EW OFFICES are now being oc­
cupied by the American Electric 

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 about 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 ­
ties Commission of Ohio on the applica­
tions of the People's Motor Bus Com­
pany and the Cleveland Railway for 
operating righ ts in Cleveland, scheduled 
for Feb. 11, was postponed indefinitely 
to give the State Legisla ture, now in 
session, a chance to consider amend­
ments that have been proposed to the 
existing law under which t he operation 
of buses is regulated. One of these 
amendments will take control of motor 
bus transportation in cities and in 
municipalities contiguous thereto from 
the State Public Utilities Commission 
and place it in the hands of the local 
governments. A bill t o do this has 
already passed the State Senate, a nd 
lacked but one vote of · passing the 
House on Feb. 19. On reconsideration 
the measure was to come up again 
during the week ended Feb. 28. 

Unlawful for City to Pass 
Ordinance Against One-1\lan Cars 

Judge Isaac Wolf in the Superior 
Court at New H aven, Conn., recently 
granted a permanent injunction r e­
straining the city of New Haven from 
Interfering with the operation of the 
one-man double-truck trolley cars used 
by the Connecticut Company in that city. 

In handing down h is decision Judge 
Wolf mnde it plai n that the issue did 
not im·olve whether the· ordinance in 
question should be adopted and enforced 
upon the ground of public con­
,·enience and safety, but merely 
whether the city by provisions of 
its charter is vested with power to 
pass such an ordinance. The city pro­
tested the operation of the one-man 
double-truck trolleys with "An ordi­
nance to prevent accidents, facilitate 
t raffic and preserve good order in the 
i;treets of the city and highway districts 
and to secure the safe ty of persons 
ui1ing said streets." 

:.Xo Abandonment on Five Lines 
in Buffalo 

The Public Service Commission 
issued an order directing the Interna­
tional ·Railway not to abandon service 
on Feb. 22 on five of Its local lines in 
Buffalo as had been threatened. 

In a conference with members of the 
Public Service Commission in New 
York city 48 hours prior to the time the 
abandonment order WM to go into 
effect Coleman J oyce, ch ief counsel for 

itten Management, Inc., although con• 
aenting to withdraw the order, said 
that no court or commission could force 
the company to undertake the operation 
of a non-paying enterprise and that the 
International Railway has been operat­
ing its 11ystem at an annual loss of 

$660,0Q0. The comm1ss1on, however, 
issued a mandatory order d irecting 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 E lmwood 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
lic Ser vice Commission an application 

of the company for a higher rate of 
fare and n similar action 111 pending 
whereby the city seeks to have the fare 
reduced to 5 cents. The present fare 
is 7 cents or four tokens for 25 cents. 
A r a te of 8 cents cash with t wo t ickets 
for 15 cents has been suggested. 

The Inter nat ional Railway is consid­
ering t he abandonment of the Main 
Street car line in the city of Niagara 
Falls and has asked for a 7-cent fare 
or four tokens for 25 cents in that 
city. The company now charges a 
5-cent fare in Niagara Falls. 

Bus Report Presented in N e,v York 
Tram;portation Board l\lakes Suggestions for Guidance of City-Routes 

for Private Operation Recommended- 1\lany Railway 
Companies Seek Operating Rights 

T HE Board of Transportation of 
New York City filed with the Board 

of Estimate and Apportionment on Feb. 
20 its second r eport 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 local rail­
way companies, for franchises to oper­
ate 113 rou tes. 

The report was made in response to a 
resolution of the Board of E stimate on 
Nov. 3, 1924, requesting the Board of 
Transportation to conduct a further 
examination and investigation of all 
applications 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 applicntions. 

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 
municipal 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 desi r­
ous of providing such operation. In this 
event, the board believes a definite plan 
of routes and franchise cond itions 
should be considered so t hat all t hose 
seeking franchises may have a standard 
form of application and the Board or 
Estimate have for its considera tion pro­
posals that are comparative and com­
petitive. 

The report points out that if the 
city cannot undertake municipal omni­
bus operation the Board of Estimate 
could tentatively, at least, approve the 
routes a nd the form of proposed fran­
chise and invite applications which 
would be uniform. 

As a bn!lis for i;tandard proposals 
for franchise grants the board recom• 
mends that the following factors be ad­
hered to: 

( a) Dura t ion oC Crnnchl11e. 
(b) .Fare 10 be chnrged and t ram,CH con­

ditions. 
(c) Compensation to be paid to the city 

Cor the Cranchlse. 
(d) Sen·lcc or head .. ·ay lo be ottered at 

t he beginning oC opcrallon. 
(o) Type oC vehicle to be employed. 

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

:llosl oC the pelltloners Cor omnlhus 
Cranchl8es cxpre811 wllllngnes" to opcra te 
and maintain 11ervlco Cor a 5-ccnt Care. 
Some otter lo grant tran,.Cen, Cor thal fare 
without extra charge for transfer, and 
others 11tlpulate that a charge shall be J><•r• 
milled fo r transfers. Others of the p,,tl­
llonns. Including some oC the surface rail• 
road corporntlon11 and tho corporation that 
now operate" a comprehensive omnlbua 11y,.. 
tern In Manhattan under per1.etual fran­
chise nnd temporary permits for a 10-e<>nl 
Car<'. dcma.nd a 10-ccnl fare for Jongl• 
tudlnal or lrunk line 11crvlcc. with a 5-cent 
fore for cro,.,.town or 11hort roule 11ervlcc. 
Those corporatlon11 I hat otter service for 
5 c,,nts arc Cor tho most part newly crealrd. 
and som .. oC th<'m an, not at present In lh" 
tram•portatlon field. There Is no prr11t'nl 
rca11on. however. to qu...,tlon their nnanclal 
ablllly lo carry Olli 1h11 propo8al8 11ubmlllt'd. 

Record" of omnlbu11 operation In thl" clly 
and elsewhere 11how that l!Uch operation 1ft 
h~lng maintained o,·er certain roule11 for a 
5-cent Care. On 110mo routt's the return for 
a 5-ccnt fare may be lnadequ1110 because of 
light patrona,;e or length or haul. but for 
a syslem embracing both Rhort and Joni!' 
haul tramc 11everal or 1h11 pctllloncn slale 
that they a~ prepared lo operate for a 5-
cent Care. 

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 
v.ill be for garnge!I. The estimates fo r 
bus equipment are : 

• Du11ea 
:llanhallM .••...••• 09 
ll ronx • • • • • • • • • • • • 73 
Hrooklyn • • • • • • • • • • 4:! 
Qut.'<'nll •• ••. •. ••• •• US 

1.%59 

eo.t 
U.U0,900 

497.100 
%,70.000 
%.l U,500 

U.US.500 

In dea ling with the cost of operation 
the report IIBYS: 

.From most carefully compiled statlatlc.o 
It would J hu ■ ap))('ar that In order lo mf't'l 
all nPCt'uar7 ex))('n8t'11 on th!\ bul• of a 
Ii-cent Cart' .. 11ht or more palllk'n,;<'ni ))('r 
mll<' must be t"llrrled. or .. plckc.-d up." for 
doublc-<IN:'k 8t'rvh'o and •Ix or mol"f' pal!I• 
""ng,•ni ))('r mile for 11lngl<'-df'Ck ...,n·lce. 
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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 $5,857,577 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 nnd 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 l\fanhat­
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-We.st 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 
Ra~lway in Minneapolis 

Although it has been ruled that a 
proposed ordinance granting the Minne­
ap_olis Street ~ailway, Minneapolis, 
Minn., a~ exclusive franchise to sup­
plement its trolley system with bus 
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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,-
000 for 1bus 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 l\fayor Wins 
Prospects for $600,000,000 Traction 
Program Believed to Be Enhanced 

by Election on Feb. 24 

Mayor Dever and Samuel lnsull 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 suc­
ceeded in electing an outright majority 
of the City Council to bacl< up his 
$600,000,000 traction ordinance. This 
measure called for the construction of 
elevated lines by the city in the event 
that a deal with l\Ir. 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. 
l\lr. 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 Ure 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 tum 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 
an:! 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 author 
of it. The price of political preference 
is again being expressed in terms o 
patronage. -------

Rockford l\layor 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. 1\1. 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 
serie>s 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 l\lr. 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
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 be 
heard and which, if it prevails, works a 
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 
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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 of 
Lewis G. Stapley, chairman of the 
motor vehicle committee of the As­
sembly and chairman of the joint legis­
lative committee on motor vehicle legis­
lation, who presided at the hearing at 
Albany on Feb. 24 on the variou11 
motor vehicle bills before the Legis­
lature. 

The New York State Auto Bus Asso­
ciation, however, through James J. 
Dadd of Rochester, its secretary-treas­
urer, has recommended the amendment 
of section 282-b of the highway law, 
i;-o that all motor bus concerns carrying 
passengers for hire would be subject to 
the provisions. At the present time the 
law excepts corporations. While the 
Public Service Commission is requiring 
liability insurance as a stipulation to 
the certificate of convenience and neces­
sity this ruling is not retroactive as to 
old corporations. The Bus Association 
feels that what is fair for one is fair 
for another and that it is unfai r to 
except a bus owner because he is a cor­
poration. An amendment to the law 
covering this feature is expected to be 
introduced at an early date. 
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Passage of Moorhead Bus 
Bill Awaited 

The :\loorhead bus regulation bill 
was advanced another step toward pas­
sage in the Indiana Senate on Feb. 9. 
The bill would place commercial motor 
vehicles under the regulation of the 
Public Service Commission. Bus inter­
ests want their ,·chicles under the direc­
tion of the State Highway Commission. 

The Moorhead bill was amended so 
as to exclude prh·ate truck owners. 
Another amendment made provision 
for continunnce of city bus lines under 
the control of' city boards where 
already so established. The third 
amend ment was to the clause taking 
care of existing bus companies in the 
mntter of issuing certificates of' con­
venience and necessity. It made that 
clause refer to bus lines that were 
in existence ninety days prior to the 
taking 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, 
until the 'proceedings of this Legisla­
ture are published, which will be some 
time in :May. With the emergency 
clause at tached, the bill would be in 
effect immediately after the Governor 
appended his signature. 

Goldsboro to Ha,·e Buses 
The Boa rd of Aldermen of Golds­

boro, N. C., recently granted an exclu­
sive franchise to H. G. Bales, for the 
ope ration of buses beginning l\larch 1, 
1925, for a period of 10 years. l\lr. 
Bales is president of the Highway 
:Motor Transit Company, a concern 
operating buses between Goldsboro and 
Warsaw. Transportation will now be 
avai lable to the residents of Goldsboro, 
who have been denied service since the 
Goldsboro E lectrie Street Railway 
abandoned service a few years ago. 

A recent statement from t he city said 
that th e Goldsboro Electric Street Rail­
way was no longer in existence since 
the city took over its holdings; that 
the property was now in chnrge of 
C. W. Grantham as city manager, and 
that the greater portion of the track­
age and equipment had been disman­
tled. F urther, it was the purpose of' 
the city to dispose of all the equip­
ment. The new proposed operation will 
consist of not less than three buses of 
the street car type with a passenger 
carrying capacity of between 20 and 
27 passengers. Mr. Bales said he 
could loop the city with five buses run 
on regular schedule. The rate of fare 
will be 10 cents, but books of 20 tickets 
will be sold to school children for $1. 
It is aaid that the original investment 
requires $50,000. 

Albany Company Seeks 
JO-Cent Fare 

The Uni ted Traction Company, oper­
ating in the cities of Albany, Troy, 
Cohoes, Watervliet and Rensselaer, 
S. Y., filed a petition with the Public 
Service Commission on Feb. 21 asking 
for an increase in its fares from 7 to 
10 cents, effective on short notice. The 
7-cent fare was fixed by order of the 
commission on July 5, 1922. 
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The petition of the company ill'c:larl's 
that the fair value of the rnilwny now 
exceeds the sum of $15,000,000 und 
that the revenues have not been Muffi. 
cient to meet the costs. A tnble sub­
mitted shows for 1922, from June 30, 
a total railway operating revenue of 
$1,524,814 and operating expenses and 
taxes of $1,461,939, leaving net operat­
ing revenue of i52,875; 1923, operating 
revenue, $3,234,149, operating expense, 
$3,084,437, with net revenue of $149,-
711; 1924, opernting revenue, $3,205,-
856, 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 Roches ter 

Independent bus owners of Rochester, 
represented by James J. Dadd, secre­
tary of the New York State Auto Bus 
Association, haYe petitioned the City 
Council for permission to operate a belt 
bus line over 30 streets in the city of 
Rochester. The proposed line will 
cross 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 cros11-
town line11 and the proposed route 
circling the eity would connect with 
all parks, golf links, etc. Its backers 
profess themselves willing to furnish 
transfer privileges with the railway. 

As has been explained previoui1ly, 
the New York State Railways has 
petitioned to run buses over the Ridg<! 
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 l\lan­
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 lllr. Dadd, 
now propose to operate buses from 
Nine l\lile Point to Manitou, serving 
virtually the same route. They have 
petitioned the town boards along the 
line for operating rights. 

The Council hns 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, 
which operates in Rochester under the 
service-at-cost contract and for 4 years 
.straight has fniled to make its guar­
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 ns another possibility. 

Canadian Go,·emment Suitgcsts Elec­
lrilication.-Electrification of railroad 
line~ in Quebec Province is forecni;t 
by Premier Taschereau, who recently 
suggested such a plan and promised 
that if railway companies adopted the 
proposal the province would do nil In Its 
power to assist. Abitibl Southern, 
which is now obtaining it11 charter, ls 
the first rond to indicate It would take 
advantage of government suggestion. 

Question of Pnvi ng Responsibility 
Considered 

The New York Tranelt Comm)Mion 
re.served decision on Feb. 24 on the 
question whether the New York Rail­
ways in its reorganization 11hould be 
permitted to abandon line11 on which 
service has been dii;continued and thU5 
probably e~cape responsibility for its 
i,hare of the co11t of repaving and re11Ur­
facing the 11treeta when the tracks are 
torn up. The cost to the company, If it 
ill held re11ponsible, is e11timated at 
nbout $500,000. 

The matter came beforo the Trani;it 
Commission at a hearing on the form 
of deed of sale of the company's prop­
erties, which were sold in foreclo11ure 
proceedings last summer. In this deed 
from the New York Railway11 to the New 
York Railways Corporation, as the 
reorganized company will be known, 
there ha11 been omitted the Delancey and 
Spring Streets lines and parts of the 
Avenue C, Madison Street and Sixth 
Avenue lines, service on which wns dis­
continued !loon after the late Job E. 
Hedges was appointed receiver. Un­
der the law, a receiver can discontinue 
i;ervice on an unprofitable line but can­
not surrender the franchise, aa 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 inclusion of the dis­
continued lines. :!\Ir. Kohler said that 
the l\lanhnttan Surface Coach Company, 
which he i;aid 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 iui sub­
sidiary to operate buses upon therr.. 

George H. Stover, assistant counsel 
of the commission, also opposed the ap­
proval of the deed without inclusion of 
the discontinued lines. Joseph P. Cot­
ton, counsel for the company'& reorgan­
ization committee, advocated approval 
of the deed, as did Hugh J. Sheeran, 
the present recei\'er. 

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 district of 
Nakomn. This wlll be Its first experi­
ence in the operation of buses ns an 
auxiliary. Dudley Montgomery, \'ice. 
president of the railwny, announced 
that three street car type bu11es, seat­
ing 29 pnssengers, would Ix• purchased 
from the Yellow Coach Manufacturing 
Company, Chicago. The proposed 
schedule provides for 25 trips each 
way daily. It Is believed that ns traffic 
warrants bus lines will be l'lltablishcd 
in other part:! of the city. 

Some time ago the Wingra llus 
Company, l\ladison, applied to the Com­
mon Council for an exclu11!ve franchi""e 
to operate buses in the city, With the 
proposed activity in the bus field by 
the railway it is generall)· thought that 
this application will not be favorably 
acted upon. 
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News Notes 

Fare Increase Deferred.-The Cleve­
land Railway, Cleveland, Ohio, bas 
postponed the raising of car fares fro!ll 
5 to 6 cents in Lakewood, a suburb, m 
accordance with a recent agreement 
with that city. This action was taken 
by the railway in "?ew of the attitu?e 
of the City Council of Cleveland m 
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 bearing, re­
cently discussed the problem of imp~ov­
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 will ing 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 P rotests Grant to 
Railway.-The Columbus & Marysville 
Bus Company, Columbus, Ohio, has 
filed a protest with t he 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 t he 
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 enough 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 Linc 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 .l\lunicipa) Buses for 
l' rivate 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. ,v. 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-J\lile 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 cents per mile per trip. 
No ticket will be sold for a distance of 
less than 5 miles. This ruling became 
effective Feb. 20. 

Contract Appro\'ed.-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 occupied by railway tracks. There 
was no protest and the matter was re­
ferred to the entire commission. 

Course in Public Utilities Offered.­
A new course in public utilities will be 
offered in the Indiana University in 
Indianapolis in the spring semester. 
The course, under the supervision of 
Marvyn Crobaugh, will include the his­
t ory, development and present status of 
t he industry. Besides the regular 
course of study there will be a series 
of lectures by public men familiar with 
public utility problems. The speakers 
include Martin J . lnsull, Middle West 
Utilities Company, Chicago; Arthur W. 
Brady, Union Traction Company of An­
derson ; Dean Heilman of Northwestern 
University, and prominent engineers 
and public service commissioners. 

l\lotorman Absoh-ed in Accident Case. 
- Although held responsible by the In­
terstate Commerce Commission for the 
rear-end collision between two trains 
on the Buffalo-Niagara Falls high­
speed division of the International 
Railway on Oct. 19, when many excur­
sionists we re injured, Howard Fore­
man, motorman of the second section, 
was absolved from all blame by Coroner 
J. E . Helwig of Tonawanda. Failure 
of the equipment of the car to function 
properly was given as the cause of the 
accident by the coroner. 

Resolution Praises Retired President. 
-Charles L. Kurtz, whose resignation 
as president of the Columbus Railway, 
Power & Light Company, Columbus, 
Ohio, was 1·ecently referred to in the 
ELECTRIC R AILWAY JOURNAL, will be 
presented with an eng rossed copy of a 
resolution passed by stockholders and 
directors of the company which ex­
presses their appreciation of the man­
ner in which he conducted the business 
of the company during his presidency. 
The resolution regretted the loss of his 
advice and interest and assured Mr. 
Kurtz of the well wishes of his former 
associates in the years to come. 

Acciden t on Pennsylvania at Newark. 
-Three persons were killed and thirty­
two others were injured, several seri­
ously, when a Philadelphia local train 
on the Pennsylvania Railroad rammed 
into the rear of an Atlantic Coast Line 
express standing at t he platform of 
Manhattan Transfer early on Feb. 24 
on the New J ersey Meadows. The 
accident occurred on the electric divi­
sion of the road. 

Use of Tokens Extcnded.- The North 
Carolina P ublic Service Company is 
now using tokens on all of its cars in 

'Salisbury instead of cardboard tickets. 
They are being sold at the same price 
that has prevailed for t ickets, 7 cents 
each or four for 25 cents. Tokens 
have been used by the company in 
Greensboro for some t ime. 

All-Night Service Unprofitable. 
Operation of all-night service over the 
Stark Electric Railroad between Alli­
ance and Canton, Ohio, is a losing 
venture, according to company officials. 
The service was started several months 
ago to accommodate railroaders who 
live in Alliance and report for work at 
the company shops near Canton. A 
contract between the Stark Electric 
Railroad and the Perinsylvania Rail­
road which resulted in establishing the 
all-night service expired Jan. 1. Rail­
road offi cials have made no move to 
renew the agreement. · 
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llusl's Replace Cars.-Word has been 
received from Lenvenworth, Kan., that 
all local trolley service has been !!US• 
pended and five Mack 25-passenger 
buses nrc now providing the local trans­
portation facilities. Last December 
the Knnsas City, Leavenworth & West­
ern Railway applied for and was 
~ranted permission to abandon street 
car service in Leavenworth and substi­
tute bus service in its stead, to operate 
over the two routes formerly covered 
by the trolleys. >he traction compan:,· 
formed a separate bus operating com­
pany known as the Leavenworth Trans­
portation Company, which placed buses 
in service recently. The two routes, 
which are between 3 and 4 miles in 
length , are now being covered by the 
buses, operating on an 8-cent fare. 

Action Prohibiting Bus Operation 
ltestrained. - A writ restraining the 
county courts from taking action in the 
case of the Union Traction Company, 
Anderson, Ind., against Donald Lake 
nd others, involving their right to 

operate buses 1n Muncie, Ind., has been 
issued by the Indiana Supreme Court. 
The case has been pending in the courts 
for some time. 

Widow Wins Case.-A verdict of 
$10,000 was recently awarded to Mrs. 
Eva Chrampanis for the killing of her 
husband by a trackless trolley oper­
ated by the city of New York on Staten 
Island in March, 1923. The corporation 
counsel interposed the defense that as 
the city was operating illegally it was 
not answerable in damages. When 
Justice Strong had sustained the city's 
defense the attorney for Mrs. Chram­
panis countered this move by amending 
the complaint so as to join Mayor 
Hylan and the members of the Board 
oC Est imate and Apportionment indi­
vidually as defendants. A jury before 
Supreme Court Justice May in Staten 
laland on Feb. 18 decided that the city 
was answerable to the widow and 
children. 

Fare Boxes in Little Rock.-The 
Arkansas Central Power Company re­
cently adopted the system of fare boxes 
on its cars in Little Rock, Ark. To help 
passengers have the exact fare ready 
a 6-cent token or metal ticket has been 

rovided. 
W'ant.ci Enforcement or Paving Ordi­

nance Restrained.-Suit has been filed 
In the Federal court in Indianapolis, 
W., by the Terre Haute, Indianapolis 
ti: Eastern Tracdon Company against 

e city of Newcastle, John H. Morris, 
ayor, and Robert S. Hunter, city at­
m ey, a sking an injunction restrain­

bur the enforcement of a city ordinance 
which would require the company to lay 

cw tracks and pave a part of a street 
in Newcastle. The complaint alleged 
that the ordinance is in violation of the 
Federal constitution in that it deprives 

plaintiff of its property without due 
process of law and is contrary to a 
eontract held by the company with the 

te or lndiann. 
Hoth Companies Secure Permits.-The 

Board or Public Service of St. Louis, 
., following a public hearing, de­

l'lcled to issue permits for a bus line 
on West Florissant Avenue to both the 
People'11 :'tlotor Bus Company nn<I the 
St. Louis Bus Compnny, nn auxiliary 
of the United Railway!!. 
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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 
token 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 toke 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 tramcars, 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. lie 
urged the adoption of one-way streets 
and utilization of certain roads for fast 
traffic. He a\!lo suggested that the rail­
way companies provide an electric 
shuttle service between the city and 
suburban areas. 

Fares Cut on London Buses 
A drnstic reduction in fares was put 

into effect on Dec. 3 by the Allllociatlon 
of London Omnibus Proprietors, under 
which eo-called pirates arc run. The cull! 
amount to approximately one-third of 
the previous fares. 

The object of these cut.!!, according 
to A. Kemp-Gee, mnnaging director of 
the Cambrian Company, !!I to meet the 
competition of the London Genern\ 
Omnibus Company, following IL'I Intro­
duction or combine<! bus, tram and tube 

tickets, and combined season tickets. 
This competition has been further ac­
centuated by the opening of the new 
section of the City & South London 
Railway. Mr. Kemp-Gee said in an 
interview that while his company could 
not offer similar facilities to it.II 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 doe!! not intend 
to take any action at present, but will 
proceed with it.!! plans to offer the pub­
lic a co-ordinated traffic service along 
the lines already outlined. 

Operations Show £63,598 Balsnte.­
The accounts of the Cape Electric 
Tramways, South Africa, for the year 
to June 30, 1924, show a profit of £81,-
536, and after providing for debenture 
interest, redemption of debel)tures and 
taking into account balance brought 
forward a net credit of £63,598 remains. 
The reserve fund has been credited 
with £20,000, leaving £43,598. 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 
groes receipts of £398,896, as against 
32,094,580 p· ssengers, with gross 
receipts of £408,753, in 1922-23. Al­
though n falling off of slightly u~d<'r 
21 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 u last 
year. 

J,'ranchise of Paris Transports en 
Commun to Be HeYised.-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 propo!!ition 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 economics exceed• 
ing 0.85 of 1 per cent of the receiptll, a 
quarter of the bonus running from 0.85 
to 0.95 of l per cent, half of the bonul'I 
between 0.90 and 0.95 and three-fourths 
of the bonus ~xceeding 0.95 of l per 
cel\,t of the receipts. The economlc11 
resulting for the Department of th~ 
Seine by this new agreement are ex­
pected to amount to approximntel)' 
600,000 francs during 1925. The frnn­
chise now in effect was outlined previ­
ously In the!!e column!!. 

Japanese Elt>ctrlc Ralhray Plan!' 
Chnngt>d.-The franchlso right for con­
struction of undl"rground railways In 
Tokyo, Jnpan, hns been cnnceled b)' 
the Tokyo government. The franchise 
wns formerly h<'ld b)• tho Mu!lnshi 
Electric Rnilway. This company hR!! 
been reorganized as the Tokyo-Yoko­
hnma F.lectrlc Railway and propo11Cs to 
build n 1uburbnn rnllwny from Tokyo 
to Yokohama. 
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zsgr been completed, but according to an an­
nouncement made on Feb. 20, all the 
details of the transaction were com­
pleted some time ago. Robert 1\1. 
Feustel, president of the company at 
Fort Wayne, has made this plain. 

Financial and Corporate 

$3,000,000 Philadelphia 
Stock Issue 

Passenger Partnership Campaign 
Started by l\litten Management 

to Sec:ure Additional Funds 

Users of the service of the Phila­
delphia Rapid Transit Company, Phila­
delphia, Pa., are being afforded an 
opportunity to become s tockholders 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 consis t of 
$3,000,000 of preferred stock paying a 
7 per cent cumulative dividend. It is 
to be split up into 60,000 shares ,vith 
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 addition!> 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 earned 
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. Tfie 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 6 days overdue 
all money paid in up to that time will 
be returned and the stock will be sold 
to another purcliaser. 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 
l l.75 per share every six months. The 
s tock will be redeemable at $55 oer 
share. Application will be made to li~t 

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

Another Property Passes to 
l\lr. lnsull 

Samuel Insull, Chicago, and interes ts 
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 
t ran~fer of the company has not yet 

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

Jn addition to the city lines in Fort 
Wayne, the Indiana Service Corporation 
operates the city lines in Wabash, Peru 
and Logansport and the interurban lines 
to Lafayette, Bluffton, Waterloo and 
Kendallville. Its properties also in­
clude the light and power plants which 
supply Fort Wayne. 

San Francisco l\lunicipal Loss $295,230 
For the Year Ended June 30, 1924, the Excess of Income Over Operating 

Expense~ and Rcscn-cs Was $8,37-J, but Taxes and Similar 
ltemi-. Amounted to $303,604 

T OTAL revenue of t he Municipal 
Railway, San F rancisco, Cal., for 

the year ended June 30, 1924, was 
$3,189,533, and interest on securities 
owned increase this by $46,519 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 r esults of opera­
tion of the municipally owned utility 
and those operated by private capital, 

the charter of the city and county of 
San Francisco provides that the operat­
ing reports shall include certain com­
parison charges consisting of items 
which constitute part of the actual cost 
of operating private-owned companies, 
but which the municipally o,vned utility 
is not required to pay. For the year 
these charges amount to $303,604, leav­
ing a net deficit of $295,230. This 
compares with a similar deficit for 
the preceding year of $272,045. 

There has been a continuing deficit, 
as shown by the cumulative income ac­
count for the period from Dec. 28, 1912, 
to June 30, 1923, amounting to i1,024,-

CO:II PARATl\' E I:--CO:IIE ACCOUNT, SAN FR.-1.NCISCO l\lUXICIPAL RAILWAY 

~ Yeal'9 Ended June 3~ 
Dec. 28, 1912 

to June 30, 
1923 192 ◄ 192 ◄ 

tii:':,'/~e:c:,~e:'e~~n u~ . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
. ····················· ···· ···· ······ 

$2,993.829 
I 1,372 

$3,173,181 
16,352 

$25,415,189 
I 10,356 

1 
t To;"1 reven'!e, .. ................................... .. . 

n eree on eeounues owned .............................. . 
$3,005,201 $3,189,533 $25,525,S ◄~ 

S5,297 46,519 316,674 

Ope~rl:! ~~e~; ..................................... . 

i rt,;~-~~tt~~·:· :·::::::::::::::::::::::::::::::::::: 
Tr n ucting tranaportation ............................... . 
G affio.1 .. d .... .. · · .. · · · · · · · · · .. · .. · .... · · · · · · · .. · · · · · · · 
r.:,e~~ :.:'ad ~~lla~eous ....................•........... 

ed • ..........•...•........•.........•. 

$3,060,498 $3,236,052 $25,842,2 I 9 

$109,572 $115,468 $799,920 
216,605 187,636 1,495,486 
424,695 465,889 3,369,704 

1,371,843 1,523,269 11,000, I 20 
16 109 3,836 

179,325 167,91 I 964,369 
8,187 

E Totrl· operating expen""".- ............................. . 
sx.r".:: !' mcome o;er d°peratmg expcMe •..•....... ... .....• . 

interest on un ed debt .. .. .. . . ....... .. .. ...... .... . 

$2,302,055 $2,460,282 $17,641,622 
$758,443 $775,770 $8,20J,597 

205,724 196,223 2,374,963 

Excees of income over operating expenses and interc,,t ...... ... . 
Le,,s reserve for depreciation and accident.a ( 18 per cent of grOM 

passenger revenue) ...... ... .... . ....... .•..• .. • .... . .. 

$552,719 $579,547 $5,825,634 

S38,889 571,173 $4,573,836 

Excess of in~ome over operating expeMCs, interest, depreciation 
~ndi::;'c,dent reseryes ...... .. .. .... .......... .... ..... . 

s c rter companson charges ........ .. . ............... . 
$13,830 $8,374 $1,251,798 
285,876 303,604 2,276,184 

Ana:st ~ti~j,;;rb;~n ~b~g~~; · · · · · · · · · · · · · · · · · · · · · · · · · · · 
•State franchise tax-◄ l per cent cf grOM earnings .......... . 
f!llun!c!pal franchiae tax- 3 per cen t of gr°"" earnings ....... . :*~~£~r~i:if r: ~:: ~ ~: :;:::::::::::;ii; i:::;;:: :::: 

1112,0.p IW'i,f:JO II.O.l4,381 

$151,775 $167,442 $1,338,556 
I 19,753 126,928 824,158 

2,835 3,135 30,258 
13,270 
4,872 

13,500 
I nsurance............. ... . . . . . . . .................... . 5,513 6,099 51,570 

Total. ........ .. $285,876 $303,604 $2,276,184 

* Franchise tax percenta11:e has varied in different years. 
per ecnt . lta lif'~ indicate lnss or deficiency. 

t Municipal franchise tax now increa,ed to ◄ 
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STATISTICAL DATA, SAN FRANCISCO !IIUNICIPAL HAIi.WAY 
FISCAL YEAR ENDED JUNE 30, 1924 

l'er Hnt in t o 
Total Car-!llile Pf'r PaM .. ng<'r 

Amount (Ceola) Car-II our 11(•\'t•n\lle 
Tota! p~nger rovenu, ....... . .... .. , . . . . . . . . ..... . 
Tot.al operating expenses (taxes and depreciation not 

$3,173,181.33 36. S7 $3 . S249 

Included) ........ . ... •.. .... • •....... . . . ... . . .. . . 2,4611,282.8S 28. 36 2. 7330 
Tot.al op•rntina earnings (taxea aod depreciation oot 

711,898.48 baeluded)... . . . . . .. . •. .••........... . .. ... 8. 21 0 7919 0 2246 
Total ta:.es and eharte1 charges . ...........•..•....... 303,604.17 3.S0 0. 3373 0 0957 
•lkpreciation,... . . . . . . . . . . . . . . . . . . •......... , ..... 
01M"ratiui: esp<'D9C'S, dPpreciatjoo and taxe11 .....•...•... 
Xrt deficit from '!l'Oratioo •..•........•• ............•. 

S71,172.64 6. S8 0.6HS 0 1800 
3,33S,0S9. 66 38.H 3. 7048 1.0510 

161,878.3.T 11 87 0 1798 0 .OGJIJ 
f PL"8engt:-r ear mllt"age, ...• .••••.•..• . .•.•...• , •..•.. 
U'-.....nger car-bour,i ...•... .......... . ........... _ ... 
l'fatlorm ex!><'nsc (62l cent• !><'r huur July I, 1923, to 

~I. IS 1923, inclusive; 67l crota !><'r hour Srpt. 16, 
1923, to June 30, 1924, inclusive: bus 0!><'rators 721 cenla) 

8,676,611 
900.224 

1,269,472. 6S 14.63 I . 4102 

Total Total 
Amouot Amoun t 

Number of pu.""nger cars owoed ...•. 209 Free tranalers.................. . . ... 12,808.537 
!1:urnbt,r ol work cars oll·ned ........ . 4 Free passenger• (employees, etc.).. . . . . . . 603,788 

Tots! ou111ber of cars owned....... .... . 213 Total pMSeoger,i c:,rried .. ,..... ..... 77.736,617 
otal numb<·r of buseo owned. . . . . . . . . . . 10 Number ol pa13engera carried per oar-mile... 8. 96 
otal aiogll'-traek mileage..... ......... 68. 98 
aaen~crs carried-S-cent fares .. ....... 62.9S4.052 

5-<lent Car-Covcroment ticketa........ 46,9S0 
21-ceot far...-chool tickcta... . . . 995,8S4 
2..-enl revrnuc transfers........ .. 327,436 

386, when the comparison charges are 
included. Neglecting these, there has 
been an excess of income over operat­
ing charges, interest and reserves of 
$1,251,798 for the same period. 

Particular attention is given in the 
report to the explanation of the items 
in the balance sheet, which is repro­
duced in condensed form herewith. The 
eapital assets consist of cnsh in bond 
funds, $17,428, which represents unex­
pended balance of the bond fund cash 
now in possession of the treasurer; 
rond and equipment, $7,570,225, and 
general expenditures, $324,873. These 
latter accounts represent the total cost 
of the road and equipment. 

The current assets consist of $943,635 
cash in various funds, $979,325 for the 
book value of the securities bought for 
the account of the depreciation fund; 
accounts receivable, $14,148; materials 
and supplies, $237,815. 

Deferred assets have not changed 
during the year. 

On the liabilities side, the funded debt 
item represents the par value of the 
bonds outstanding in the hands of the 
public on June 30, 1924. Current lia­
bilities include accounts and vouchers 
payable, $221,946, and interest due on 
funded debt, $47,773. The reserves in­
clude a reserve for depreciation of 
$1,467,977 and a reserve for compensa-
tion insurance of $100,492. , 

The municipal railway has no capital 
stock and the excess of its assets over 
it.~ liabilities represents surplus. In 

"TATE~IE:\'T OF DUS 1.nrn OPERATI0:-."8, 
SAN FRANCISCO MUNICIPAL RAILWAY, 

YEAH ENDED JUNE 30, 1924 
R~,•enUCtll 

Paaengrr revenue. . ..... . 
QuanerDUU1trr ticket• ... , . .. .. . 
flebool tlckrla. .. . ... ..... • . 
Loeal transf•ro. . . . . ....... . 

Total rcv•nu.... .. . .. ....... . 
()p.ratlo,r Expcns.,., 

IC,,,alra to buses ... 
Tire ex!><'nt•... ... • ....... . 
Oar,.11:c ex~n.!f',. . . . .. . 
ronduetoni and chn11ff~ur11 .••.•• 
l>•preriatioo ( 18 p,•r ceot of ,rrooa 

P....,.n«er revcnu~) .. , . 
Com~naation irumraocf' ..••. 

Total O!><'ratln11: •:.P"n•ea .•.. . 

:>. rl IOM for ;rear ... . . 
A vora.1:1 net IOK.• l)t'r day . ... . 

$33,323 
s 

639 
I l,3S6 

$12,44S 
I0,3S0 
13,3 I 7 
21,936 

5,998 
1,138 

$4S,323 

6S,184 

$19,861 
H.26 

• The aum ol $2001000 expeoded from deprl'Cia1inn 
rei,en·e for bond rellreir.ent, t lnclud•• mileage ol 
bu•e•. Jlneludea car-houn of buoe,,, Italics lndi,·ale 
IDS.9 nr c6eicncy. 

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, ioeeond, that which was ac­
cumulated from the earnings resulting 
from the operation of the road. The 
contributed surplus includes premiums 
realized from the sale of bonds, $26,000, 
and contributions from general taxes, 
$306,552. In surplus from income is 
included $1,489,000 representing bonds 
retired from income; $101,000 r~sen;e 

CO!IIPARATI\'E CONDEXSED GENERAL BAL­
ANCE SHEET, SAN FRANCISCO !IIUNICI­

PA L RAILWAY, AS OF JUNE 30, 1924 

Aaoeta 1924 1923 
Capital -•ta., .. $7,912,S26 $7,610,138 
Current ll88ela., $2,174,92S $2,241,396 
Deferred ,._la.. $132,124 $132,122 

locre&8e or 
Dorn<1u 
$302,387 
$66,,10 

Total aaaeta .•. SI0,219,S7S $9,983,6S9 $23S,916 
Liabilities, Reserves and Surplua 

Fu oded debt..,. $3,992,000 $4.192,000 lt00,000 
Curreot liabiliti"' $269,720 $30,126 173,408 
Rescrv.,.,....... $1,568,469 $1,615,740 147,t70 
Contributed 

aurplu•..... . • S332,SS2 $332,SS2 
Surpluo from 

iocome .... ,,, $4,056,832 $3,S00,238 $SS6,S94 

Total 1urpluo... $4,389,38S $3,832,791 $SS6,S94 

Total liabil-
lt.lee, reecrye,, 
and aurp us .. $10,219,S7S $9,983,6S9 $23S,916 

ltalioe Indicate loeo or deficiency, 

for bond redemption. These amounts, 
totaling $1,590,000, represent the in­
come which hns been set aside in cash 
for the redemption of bonds. 

An item of considerable interest to 
railway operators is the charter re­
serve of $!)03,802 for insurance and 
taxes. As explained previously, there 
are set aside certain sums for compari­
son with private operation, of which 
this item is a part. The municipal sys­
tem not having to pay any of these 
charges, the receipts from operation 
were deposited in the operating cash 
fund without any restrictions ns to how 
they were to be used. As ·a matter of 
fact, however, mo11t of the cnsh in tho 
operating fund represented by .such 
comparison charges actua11y was ex­
pended in new construction nnd addi­
tion and betterment work, so that these 
reserves, representing obligatory char-

tcr comparison charges, have in reality 
been used ns reserve!'! for bctt(>rments. 

For tho purpose of making the bal­
ance sheet reflect the actual results of 
operations, It is elated, the amount ex­
pended in addition nnd betterment work 
has been reflected in an account entitled 
"additions and bettermcnta from In­
come," anti the charter reserves for in­
surance and taxes carry a bnlancc equal 
only to the unused portion of the origi­
nal income. The amount in the addi­
tions and betterments account is $2,-
199,388. 

Operating surplus is made up as 
follows: 

~ur1ilu• , J une 311, 1,923, ,.. per 
fw,t rer,nrt ... 

Add: 
Heductio11 of compenaation 

humrance rNf' rve corre­
apomlin11: to dh•id•nda de­
oared by the atate eom­
pen,mtir,n inauranu- fund 
applieable to year ended 
.luo• 30, 1924.. . . .. 

Tran,fen, from del)rceiatloo 
fund to operating luod •• 
follo"·o: 
llefici1a lo operating fund 
lm1uranee r<'fund credited 

to accidcnl lrumranee rt­
aerv• but depo,,iled in 
O[l<'l'fttin,r fund . .. . ... . . 

D,'<luct: 
Amouot trao•ferrable from in­

come account..... . . . . . 
lotereal on hood. credited to 

incom• but depoaited In 
deproclation fund, ... . ... . 

Adjustment recoruotructinn ol 
lower !llarkrt Street traelu 

$14 946 

60 639 

I 679 

$295 230 

46 Sl9 

19 SIB 

Italics indicate I,,... or dt•6cirncy. 

77 264 

U 07t13 

361 267 

1768 ~SJ 

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 previous year, giving 
a net loss for the year of $19,861, com­
pared with $21,427. In 1922 the net 
loss was $29,086 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 

1'he St. Joseph Railway, Light, Heat 
& Power Company, St. Joseph, l\lo., 
started its second customer-ownership 
campaign on Feb. 16 to be in effect 
until Feb. 28. The security is preferred 
stock of the Cities Service Company, 
which controls the St. Joseph property. 
The employees are a11 interested in 
making the campaign more successful 
than last year's and are anxious to 
exceed their sales by a substantial 
number. The New York office has set 
the St. Joseph quota at 2,500 shares. 
An offer of $7,000 in prizes and com­
missions has been made to employees 
who sci) the greatest number of shares. 

Twelve important steps in selling the 
Cities Service preferred stock were out­
lined in the February number of 
"Rylite Employees' News," the rom­
pnny's official publiention. The em­
ployees were advised to tel1 the prospect 
that his purchase would make him part 
owner of the company's substantial 
properties and that he would 11hare 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 $269,649. The 

Revenuel}A88engen: -
IO•cent paMengen .. . 
5-ccnt p880engen ... . 
~ent paa,engen ... . 

Total revenue 
p880Cngera ..... . 

Total receipt,, per rev• 

1925 192◄ 

26,813,722 
1.138,715 
5,352,874 

36,305,311 

25,079,496 
9,337,482 

34,416,978 

enue P888enger. . . . . . 9 . ◄O I c, 8. 855c. 
Receipte from fsrea per 

revenue p888enger. . . 9. I 86o. 8 6◄ 3c. 
Cost of eervice per rev-

enue pusengcr...... 8.591c. 8. ◄90e. 
Total payroll ineluded 

in OJ><!ralingexpemes $1,453,173.97 $1, ◄Sl,72◄ .35 
Pay,-oll coet per revenue 

paeeengt'I'........... ◄ .363c, ◄ .218c. 

natural increase in .;ages 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 5-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 $141,310 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 requi~tion $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· 

Month Year 

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 Agr~ment 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 committ~, 

l:lrnce War 

which are negotiating the proposed 
service-at-cost contract. It places a val­
uation of the company's properties at 
$56,456,506 as of July, 1925, the date 
when the contract is to become effec­
tive, providing the vote is in favor of 
the plan. This figure will be replaced 
by the exact amount determined when 
the audit of the company's books is 
completed up to that time. The audit 
is now completed up to Jan. 1, 1922, 
which establishes a valuation at that 
time of $42,382,000. 

Receipts Higher in January This 
Year.-Total passenger revenues of the 
Indianapolis Street Railway, Indian­
apolis, Ind., for January were $449,657, 
This is a decrease of $17,091 compared 
with the previous month, but contrasted 
with total receipts for January of last 
year revealed an increase of $21,683. 

Railway Included in Merger. -The 
Maine Public Utilities Commission re­
cently rendered a decision authorizing 
the Bangor Railway & Electric Com­
pany, Bar Harbor & Union River 
Power Company, the Bangor Power 
Company and the Lincoln Light & 
Power Company to consolidate with 
the Bangor Hydro Electric Company. 

No Intervention for Protection N eces­
snry.-When the time arrives for a 
settlement under the reorganization of 
the United Railways of St. Louis all 
judgment creditors of the company 
prior to the receivership will have an 
opportunity to protect their interests. 
Federal Judge Faris so informed John 
V. Lee, counsel for judgment creditors 
holding claims for $129,000 against the 
company. Judge.Faris overruled Coun­
sel Lee's request to intervene in the 
receivership suit. The court tol<l Mr. 
Lee there was no necessity for him to 
intervene as all those interested in the 
reorganization would receive proper 
consideration. In overruling a similar 
motion many weeks ago Judge Faris 
stated he had been assured the judg­
ment creditors would be paid off in full 
when the reorganization was accom­
plished. 

Railway at Public Sale.-The Phoe­
nixville Trust Company as trustee for 
the bondholders will offer at public 
sale on March 11, 1925, at the Phoenix 
Hotel, Phoenixville, Pa., all the prop­
erty of the Phoenixville, Valley Forge 
& Strafford Electric Railway, a 41• 
mile trolley. Included in the sale will 

Month Year tiince War 
Latest Ago Ago High Low Conspectus Lateet Ago Ago Uigb l Low 

Street Railway Feb. ---ran:-~ May May Enit. Newe-Record F•b. ~ Feii-:- June J\lar. 
},"ares• 1925 1925 192◄ 1921 1922 of Construction cnote 1925 1925 192◄ J.920 1922 

1913 - ◄. 84 7.17 7.17 6.93 7.24 6.11 1913 - 100 219.7 210.4 220.3 273.1 162.0 
Street Railway feb. 7sn.'"' Feb.°" Sept. ~ Indexes U.S. Bur. Lab. Stat. Jan. Dec. ~ - Msv~n. Materiale• 1925 1925 192 ◄ 1920 192◄ 

for Whnluale Com• 1925 192 ◄ 192◄ 1920 1922 1913 - 100 153.1 150.3 163.2 247.S 1'1.5 moditlea 1913 • JOO 160.0 157.0 151.2 247 131 
Street Railway Feb. Jin:-~ Sept. - Mar. February, teb. I ~ ~ -Feb.I ' Junr I Bradstreet"• Wages• 1925 1925 192◄ IQ20 1923 Wholesale Com• 1925 1925 192◄ 1920 1921 1913 • 100 221.0 221..0 217.4 232 2K.I 1925 moditiee 1913-9.21 13.89 13.93 13.20 20.17 10.62 
S t e e 1-U n f i II e d Jan. 31 Dec. 31 Jan. 31 July 31 July 31 Feb. I JenT leb.l !\lay I TuiyT Ordere (Million 192S 192◄ 192 ◄ 1920 192◄ Compiled far Publl- Dun•e Wboleeale 

Tone) 1913 - 5. 91 5.04 4.82 4.80 1L12 3.19 cation In thie Paper Commoditiee 1925 1925 192◄ 1920 1921 
U.S. Bank Clearinits Dec. ,;;;:- Mar. Feh.°'" b,- 1913 - 120.9 2c:4.6 202.6 I 1,1.1. 263.3 1S9.1 

JRn. June - !',far. Out.ide N. Y. City 1925 192 ◄ 192 ◄ 1920 1922 Albert S. Richey U.S. Bur. Lab. Stat. l9a2~· W2-i I l9a2◄0 
(Billions) 18.53 lll.45 16.86 lll.54 10.65 Retllil food 1920 1922 

oeo:-~ ~ Sept. Eleetrlc Rallwa,- 1913 - 100 is.u I is1.5 ~ 219 139 Jan. En&'lneer Jtijy"' AU«. Buslneae Falluree 1925 192 ◄ 192◄ 192◄ 192◄ . Nat. tnd.Conf.Bd. Jan. Dec. Jan. 
Number 23.U 1911 2231 2231 1277 \Vort'lf"6ter, Jllau. Coet of living 1925 l 192◄ I 192◄ 1920 1922 

Liabihli.., fl',Jillionel 64.01 57.77 122.95 122.95 21.n 191 ◄ - 100 167.1 166.1 164.6 204.5 154.5 

•The three Index numbers marked with an asterisk are com­
puted by Mr. Richey, as follows: Fares Index Is average street 
railway rare In all United States cities with a population of 50,000 
or over except New York City, and weighted according to 
population. 

materials (Including fuel) used In street railway operation and 
maintenance, weighted according to average use of such materlalLf 

Wages Index Is relative average maximum hourly wage o 
motormen, conductors and operators on 100 of the largest street 
and Interurban railways In the United States, weighted accord­
Ing to the number of such men employed. Street Railway Materials Index Is relatlve average price of 
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be Plensure Park, nenr Vnlley Forge, 1 

and about 12 acres of land. The road Ill 
runs from Main and Church Streets, 
Phoenixville, Pa., to the village of 
Valley Forge nnd the Pennsylvania 
State Park, embracing the encampment 
grounds of Washington's army. Early 
Inst year it was stated that no buyer 

Personal Items Iii 
for the road could be found and the 
creditors' committee had decided that 
it would be best for the bondholders to 
purchase it and sell it for scrap. 

Changl's in Effect to lmproYe Busi­
ncss.-Receiver Henshaw of the Okla­
honan Railway, Oklahoma City, Okla., 
has purchased the Katy railwny pas­
senger station at Guthrie with four and 
one-half blocks of yards nnd 7,000 ft. 
of railroad track by the Oklahoma Rail­
way for $10,000. The purchase is to 
enable the electric railway to increase 
freight business. The receivers have 
outlined a reorganization plan calling 
for the expenditure of $50,000 on the 
Guthrie division, which is expected 
to reduce annual operating cost of 
that division by more than $40,000. 

January. Shows Profit. - January 
operations of the Community Traction 
Company, Toledo, Ohio, resulted in a 
profit of $14,952 for the stabilizing 
fund. Gross earnings were $334,874 
and operating expenses $257,433, leav­
ing a net profit of $77,441. Non-oper­
ating income added $3,035. Bond in­
terest was $36,390 and the sinking fund 
requirement $22,512. This left $21,400 
applicable to preferred dividends and 
stabilizing fund. Dividends on the pre­
ferred stock outstanding were $7,153. 

Seeks Abandonment Permission.­
The Pennsylvania-Ohio Electric Com­
pany, Youngstown, Ohio, has asked the 
Public Service Commission to permit it 
to abandon its railway between Hub­
bard, Ohio, and New Castle, Pa. 

Dh·idcnd Suit Dismissed. - Suit to 
force distribution of nearly $2,000,000 
as dividends to stockholders of the 
Chicago City Railways, Chicago, Ill., 
has been thrown out of court by the 
federal appellate judges who upheld a 
lower court ruling which involved the 
validity of the 1907 traction ordinances 
of Chicago. 

City ~lay Retire from Interests Out­
i<ide City.-The city of Winnipeg, Man., 
will confine its traction activities to 
Winnipeg proper and retire from adja­
cent municipalities under a plan which 
has been submitted to the City Council 
and shareholders of the Winnipeg Eler­
tric Company, according to a recent 
report. If the plan is accepted by the 
<'ity and the shareholders competitior. 
between the city and the company in 
the street railway business will be 
eliminated. The city would also buy 
the company's surplus current. Early 
in the present year it was said that a 
special committee might be appointed 
by the new City Council to consider 
the ndvisability of taking over the rnil­
way from the Winnipeg Electric Com­
pany. 

Electric Branch Line Under Consid­
eration.-The Philadelphia & Rending 
Railway is negotiating for the pur­
chase of the Princeton branch of the 
New Jersey & Pennsylvania Traction 
Corporation, Trenton, N. J., for a 
freight line between Trenton and Prince­
ton. 

C. A. Brooks Leaves 
Poughkeepsie 

Manager There Joins Fitkin & Com­
pany, Bankers and Utility Operators, 

in Charge of Railway Properties 

Charles A. Brooks, general manager 
of the Poughkeepsie & Wnppingers 
Falls Electric Railway, Poughkeepsie, 
N. Y., for the J. G. White Manage­
ment Corporation, ·will on 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 city and interurban lines. 

l\fr. Brooks went to Poughkeepsie in 
April, 1913, after having served as a 

C. A. II rook• 

member of the J. G. White staff in New 
York. He had been identified with the 
traction business since 1902, when he 
entered the employ of the Brooklyn 
Rapid Transit Company. Later he was 
with Sanderson & Porter, New York, 
but left their employ to enter the serv­
ice of the Third Avenue Railroad, New 
York City. Then followed a period 
in which he directed the construction 
of the South Shore traction lines in 
Long Island, and in 1912 he joined the 
staff of the White Corporation ns n 
special engineer. 

Since he went to Poughkeepsie Mr. 
BrookR h·as been in charge of the rail­
road there except during the period from 
May, 1922, to November, 1923, when 
he was associated with Ward S. Lent 
in the Lenbrook Motor Corporation. 
Upon the death or R. J. l\lorrison, who 
had succeeded him as mnnngcr at 
Poughkeepsie, Mr. Brooks returned to 
his old position. 

Under his direction the company at 
Poughkeepsie has purchased and put 
into operation an entire new equip­
ment of rolling stock and has virtually 
rebuilt its lines, Ninety-five per cent 
of its trackage and pavement within 
the city has been replaced 11lnce 1913, 
under his personal direction. 

Mr. Brooks has been president of the 
local Chamber of Commerce for nearly 
two years. In addition he is president 
of the Poughkeepsie Automobile Club, 
and is nffili11ted with many other local 
organizations. lie is n member of the 
Amrita, Poughkeepsie Rotary, and 
Dutchess Golf and Country Club!I, and 
of the Transportation Club of New 
York City. Ile is a Knight Templar. 

The Poughkeepsie Eagle-News said: 
lllr. Brook" hna demonstrated that he Is 

a man of high capabllllles and of 0111• 
Mlnndlng public spirit. As mannger of the 
railway he has filled one of the mosl dlill• 
cull positions In the community. He has 
had to contend with the same condlUon■ 
which In other cities havo made the oper• 
ntlon of tra<'tlon lines an exacting b11slnPs11 
In the last decade. llfr. Brooks succeNled 
In lncrenslng the elHclency of 11ervlce, 
despite formidable handlraps, and under 
his supervision the physical property ot the 
company has been almost entirely rebu!ll. 
Any fair review of his management mu•l 
concede that he has done an extraordinarily 
fine piece of work. !'>Ir. Brooks"s 11,irvlc,,s 
to the city through the Chnmber of Com• 
mrrce have been likewise notable. 

lllr. Brooks takrs up hl11 new dullrs with 
n background or experience which will 
serve· him In good stead. Poughkeepclan11 
wlll be i,:lad that he hu obtained at leut 
a part of that experlenee In this city, and 
will wish for him lhe succese whl<'h they 
n re sure wlll be his. 

Chicago Officials Advanced 
At the annual meeting of the Chicago 

Rapid Transit Company, Chicago, 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 or gen­
eral manager. 

l\Ir. Fallon has been general manager 
since the summer of 1921. His promo­
tion at that time had been the 11econd 
within a period of a little longer than 
a year, his other positions being those 
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. Johnson, who now assumes tho 
role of general manager, has also had 
a notable career in the railway field. 
He was formerly ai-sistant to the gen­
eral manager of the Chicago Rapid 
Transit and superintendent of shops 
and equipment of the Chicago, North 
Shore & Milwaukee Railrond. He was 
a member of the committee from the 
American Electric Railway Association 
sent abroad Inst year to study foreign 
practice. Recently, he wns appointed 
director of research of the American 
Railwav Association to take full charge 
of an exteni;iye inVe!ltigntion of power 
brakes for both pnssenger nnd freight 
trains. The detnils of hill career were 
published in the ELECTRIC RAILWAY 
JOURNAL, issue of Dl'c. 20, 1924. 

S. n. Way, vice-president and ~n­
eral manager or the Milwaukee Elec• 
tric Railway & Light Company, Mil­
waukee, Wi!I., hall been elected presi­
dent of the Peninsular Power Company, 
the properties of which were recenUy 
acquired by the North Americnn Com-
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pany. A. K. Ellis, general superin­
tendent of the Wisconsin Traction, 
Light, Heat & Power Company, has 
been named vice-president, and F. J. 
Boehm, secretary and treasurer. 

,vallace 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 
McCready, 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 ~uper­
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. 

0. 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. l. 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. Buch was an assistant 
to the late Henry M. Stine, secretary 
and treasurer of the association. 

Capt. W. V. l\lorland, manager of the 
Nottinghamshire & Derbyshire Tram­
ways and the Midland General Omni­
bus Company, Nottinghamshire Eng­
land, has been appointed mana'ger of 
the St. Helens Corporation Tramways. 

91arence Kline, pu:chasing agent, 
claim agent and supermtendent of the 
Enid City Railway, Enid, Okla., is now 
vice-president of the Tulsa Street Rail­
way, Tulsa, Okla. Mr. McGrath suc­
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 sin<!e 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 A venue 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 apeaker, 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 
which 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 
Sulzer, the Democratic candidate. After 
Mr. Sulzer's impeachment and the suc­
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 ~as a 
decided handicap 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 difference between the Gov­
ernor of Vermont and the Mayor o! this 
city Is that the Governor says nothing and 
does a whole lot while the ?,Iayor says a 
whole lot and does nothing, ,vhen the 
lllayor 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. 1\1. l\lurdock 
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 
l\lcrchants National Bank, Lafayette, of 
which he was chairman of the board of 
directors, but that night appeared rest­
lcfs and at 7 o'clock, when the nurse 
tried to awaken him, she found he was 
dead. He was GO 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 were 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 1\1. Lawyer, connected 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 renresrntative 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 ,v. Gross, treasurer and gen­
eral manager of the Berlin Street Rail­
way, Berlin, N. H., died recently in 
Auburn, l\Te. 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 bai;;is. 
Mr. Gross was 87 years old. 
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Manufactures and the Markets 
U1nvard 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 cents 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. :i. 
It is explained that this steady tleclinll 
was brought about by cheapness of 
crude, which, in turn, was attributable 
to overproduction that during the year 
added 19,843,000 bbl. to the 333,053,000 
already held in storage at the end of 

News of and for Manufacturers-Markel and Trade Condillons 
A Department Open lo Railways and Manufacturers 
for Discussion of Manufacturing and Sales Malters 

Jacksonville Coal Agreement 
Stimulates Non-Union Mining 
The Jacksonville agreement between 

bituminous coal operators and the 
United Mine Workers is not working 
out in an entirely satisfactory manner, 
according to the opinion in well­
informed quarters in Washington. It 
is stimulating greatly the production 
from non-union mines. One effect is 
the keeping in operation of inefficient 
mines in non-union territory and closing 
efficient mines in the union area. Never­
theless, the alternative to the Jackson­
ville agreement was a strike, and the 
present situation is preferable to one 
which would have followed such a 
course. 

The union probably is not ready to 
concede it, but the trend among the 
men is to make wage concessions. It 
is regarded as entirely preferable that 
this suggestion should come 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
ciencies and of the mism·.anagement 
which characterized the decade preced­
ing the Jacksonville agreement. 

Buses to Be Exhibited at 
Boston Show 

Buses will constitute a substantial 
and special feature of the annual Bos­
ton Automobile Show in Mechanics 
Bu:lding on March 7 to 17. Many 
different sizes and types will be dis­
played. Some exceptionally fine buses 
are being built for service in New 
England this spring, and some of them 
will 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 
J. Graham of the Graham Bolt & NuL 
Company by a banking group acting in 
behalf of interests connected with one 
of the largest railway supply com­
panies. Announcement to this effect 
was made on Feb. 6. On Feb. 10 it was 
made public that the purchase of the 
Gould Coupler Company and the Gould 
Storage Battery Company was for the 
Symington interests. 

Confirmation of these changes and of 
other details of the proposed new finan­
cing was obtained through Blair & 
Company, New York, on Feb. 26. At 
that time public offering was made of 
176,000 shares of participating Class A 
shares of the Gould Coupler Company 
of Maryland. This company has 
acquired the plants, equipment, patents, 
trade names, etc., of Gould Coupler 
Company, a New York corporation, as 
a 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 
succeeded in 1903 by a corporation of 
the i:ame 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 vice-presiden!,. 
The executive and operating personnel 
will continue as heretofore with no 
other material change. 

The Symington Company is acquiring 
a majority of the common shares of the 
new Gould company. 

Electric Locomoti ve Shipments 
$3,500,000 

Shipments of electric locomotives 
for the quarter ended Dee. 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 665, 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. 

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

The yield of gasoline per barrel of 
crude varies with refining rnethods and 
the grade of crude oil, but averages 
about 30 per cent. Jn other words, a 
42-gal. barrel of crude yields about 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 lossei;; as they sus­
tained. 

Oil men themselves explain that the 
recent upward change in prices is 
merely a manifestation of a natural 
economic sequence. 

ELECTRIC RAILWAY MATERIAL PRJCES-FEIJ. 26, 1925 

.!\letals--New York 
Coppn, eleclrolytic, centa Pf'r lb .......... . 
l~ad.unteperlb ...... ... ....... .. .... . 
Nlckel.centa l>"r lb ................. . ... . 
Zino, cent, per lb .................. . . . .. . 
Tin, Straila, ccnta per lb .••••••••••.• . •••• 
Aluminum. 98 to 99 per cent, centa J)f'r lb .•. 
llabbill metal, warebow,e, centa per lb.: 

Fairgrede ... .............. . ........ . 
Commercial. .•.• , ...•...••• .. .. . •• .. 

Bituminous Coal 
Smokeleoa mino run, C.o.b. Vl'Mel, Hampton 

Roada ..... ....................... . . 
SomfT1!el mine run, Booton .... . .... ..... . 
Pitubul'l:b mine run, Pitt,bureh • .••• , . , .• 
Franklin. m., aereenlnp, Chicago •.••. , •.• 
~ntral, lll.,actttnino, Cbl,ago . ••. , .•..• 
Kansaa acn,enlni;a, Kansaa City ...... .... . 

Paint3, Putty and Glass-New York 
14 687 l,lnaced ull (S bbl. lou)jper1al.... . .... .. . S 1. 20 
9'175 Wbilelead(I00lb.keg,ccnuperlb ... .... 0.1625 

31 • 00 Turpentine (bbl.lot.), per gal.. ..... ...... o. 94 
7· fl7 Car window 1laaa, (IUlftl• etren1th), 6nt 

57·00 I tbreebraclr.eta,Aqualil{.,diecount•. .. .. 84,0% 
27° 00 Car window cl-, (&UIJ o atren&th), 6nl 

· three bnoketa, B quahlyl dJacount •.. . . . 86. 0% 
60. 00 I Car window «1-, (doub e 11.ren&th) all 
28.00 1lace,Aquality,aiacouu1• . ....... ..... . 85.~ 

Putty, I00lb. 1ln1.eenuperlb... ... ... ... 4-6 
• Prlceo f.o.b. worlr.1, boaln1 cbar1e1 utra. 

Wire-N cw York 
$4.45 

2. 125 
I. 95 
I. 875 
I. 875 
2.50 

Copperwlreba...,cenuperlb..... • . • • •••• 17.00 
Rubber-ooveredwlre,No. 14,per l,O00ft... '7 oo 
Weatherproof wire baae,eeuta per lb.. ..... 19: SO 

Paving Materials 
Pavin1 atone.1T11nlte, 41814, 1.o.b. 

Track Materials-Pittsburgh 
Standard n-.meuteelralla,groa too... . ,o.oo 
Standard oJ)f'n hearth rall•.,:roM Ion ..... . 43 . 00 
IlAilroad apllu,,., drive, Pittabul'l:b baao, 

3.05 
2.425 
2.75 
4.075 
2.10 

Cblcaco, d,-t, per oq.yd ••••••••• •••• 
Common, peroq.yd ..•••••.••.. • ••• •••• 

Wood bloek pavlnc 31, 16 lh. lrealmenl, 

Pa~!·i,~~"'.li>j·j;i;i-i:v·.; pe·rToooiii u. S2 
carload lou. . • . . . .. .. • . . • • • • • • . • • • .. . SI. 00 oenta per lb .................... . . ... .. 

Tie plllt.ea {Oat typ~i eenla perl b .. ....... . 
Ande ban cent, per b ............ ...... . 
Rail bolu and nuta, Piuabur1h bue, e<S1ta, lb. 
St.,..J ban, centa per lb .. . .. . ... ...... . .. . 
Tlea, wblte oak, Cblc,,,«o, 6 ln.18 ln.181 fl .. .. 

Hardware-Pittsburgh 
Wire naib, bue per kea . . •• . •..... •• • •.•• 
Sbeetlron (281age),eent1perlb . . ..... . .. . 
Sheet lron,italvaniaed (28 «•1e), centa per lb. 
OalY&nlaed barbed wire,oenta per lb .•• •. •• 
Oalvanlaed ,.-Ire, ordinary, cenu per lb ..... 

Wnste--New York 
Wute, wool, oenuperlb ... ... .. . . .... .. . 
Wute, ootton (100 lb. bale), eenu per lb.1 

White ............. . . . . .. ........... . 
Colored ............. ..... ... , , •. •.• . 

Pevin1 br,ek ll•Slzl N.Y •• pc,r 1000 in 
c1r1<a,1 lot.II .. . . . .. . • . .. . . . 45 .00 

Cruahed atono, Hn., carload lou, N. Y., 
pt'rcu.yd •...••• •••. • ..• .•••• ••• • • • •• 

Cement, Chleaco oonaumera' net prieea, 
without ba11. . .. .. . . . .. . . . . . . . . . . . .. . 2. 20 

Gravel, 1-ln.,eusd., C.o.b. N. Y.. .... • . .. • 1.75 
Sand,eu.yd., N. Y..... ...... .. . ... .... . 1.2) 

,r.60 
,.u 

U~ Old .l\IctJlls-New York and Chicago 
4. 75 lleavy eopper,eenu Pf'rlb ....... . ... . . , .. 11. 7S 
J.55 Llcbloopper,eentaperlb..... .. .......... 10.00 
2. 60 lleavy brua, eenu Pf'r lb.. ............... 7. SO 

Zino1 old oerap, eent• per lb... ... ......... 4. 25 
Lrao, centa per lb. (beny) .. •• • . • • • • • • • • • 7. SO 

I 
Steel ear ulH, Cbltajto, net Ion ......... • • S 19. 25 

16 Cut Iron oar wbeela,Cbloaco,,roa ton. ... 19. 2S 
Rall, (abon), Cblcaco,crou eon.. ........ 20. 25 

13-19 Halla.(~l•1in1),Chieaco,1TOMIOD. ....... 25.50 
10-15 Mechlne turnlnp,Cbleqo,crou loll ... .. .. 11. 25 
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Extensive Improvements flanned 
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, l'\ladison, Wis., 
expects to purchase from the Yell ow 
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. 

J\linneapolis Street Railway, l\linne• 
apolis, l\linn., 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, l\lich., 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 Colorado Boulevard when plans 
for reorganization and removal 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 Railroad 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 between 
York Drive and Ricardo A venue at 
grade and a single track across Cam­
bridge Way between York Drive and 
Ricardo Avenue at grade in the city 
of Piedmont. 
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Shops and Buildings 

Public Service Railway, Newark, 
X. 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 116-ft. 
pit. In 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, 
Xew York, N. Y., has announced the 
appointment of W. R. Quinn, former 
manager of the fuel oil department, as 
Pacific 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 continually 
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 emergency 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 ]\fountains 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. l\lcNeill, 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 appointed 
Eastern sales manager for the Diamond 
Power Specialty Corporation, in charge 
of the Atlantic Coast offices from Bos­
ton to Charlotte inclusive. His office 
is at 90 West Street, New York. 

Ne10 Aclvcrtisi11g Literature 

Texas Company, Xl'w York, X. Y .. in 
the January issue of L11bricntion 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 efficiency. 

Portland Cement Association, 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 & .Manufac­
turing 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, Schenec­
tady, N. Y., has issued bulletin No. 
47640.2, devoted to induction, time, 
over-current relays, types IA-201, IA-
202 and IA-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 quantities, dimensions and wire 
carrying capacities on all the items of 
standard porcelain which are mo~t 
commonly in demand. The folder is 
properly punched to fit standard E. S. 
J. A. salesmen's binders. 
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"The Peacock Staffieu" 
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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. 

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

Canada :-Lyman Tube & Supply Co., Ltd., Montreal 



ELECTRIC RAILWAY JOURNAL Febn,ary 28, 1926 

3for~. j,Sacon &, 'Wa\'i& 
c3ncorporatc~ 

Jengin~~rs 
PIIILADELPmi.

13 B~~Io~- ys'?N FRANCISCO 

STONE & WEBSTER 
lncorpora ted 

EXAMINATIONS REPORTS APPRAISALS 
ON 

INDUSTRIAL AND PUBLIC SERVICE PROPERTIES 

New York Boston Chicago 

SANDERSON & PORTER 
ENGINEERS 

REPORTS, DESIGNS, CONSTRUCTION, MANAGEMENT 
HYDRO-ELECTRIC DEVELOPMENTS 

RAILWAY, LIGHT and POWER PROPERTIES 
CHICAGO NEW YORK SAN FRANCISCO 

ALBERT S. RICHEY 
ELECTRIC RAILWAY ENGINEER 

WORCESTER, MASSACHUSETTS 

R ll[PORTS- APPR A I S ALS -RATES-OPERATION. seRYICP: 

STEVENS & WOOD, INC. 
Design and Construction of Power Stations 
Rail road Electrification, Industrial P lants 

REPORTS AND APPRAISALS 
lll anaotment and Financino of Utilities and Jndustrlala 

Mahoning Bank Bldg. 120 Broadway 
Youngstown, 0. New York 

HEMPHILL & WELLS 
CONSULTING ENGINEERS 

Gardner F . Wells Albert W. Hemphill 
APPRAISALS 

INVESTIGATIONS COVERING 
Reorganization Management Operation Construction 

43 Cedar Street, New York City 

WALTER JACKSON 
Consultant on Fares and Motor Buses 

The Weekly Pass-Differential Fares 
Ride Selling 

143 Crary Ave., Mt. Vernon1 N. Y. 

KELLY, COOKE & COMPANY 
Engineers 

49BROADWAY 
NEWYORK 

424 CHESTNUT STREET 
PHILADELPHIA 

The J. G. White 
Engineering Corporation 

Engineera-Con1tructor1 

011 Rttlnerl('I and Pipe Llnf-1. 8lll"• m and \\"altt Pn°t"r Plant■• Tranambalon 
Syatema. ltoteb, Apartments, Office and lnduatrlal Bulldlnga, Jtallroads. 

43 Exchange Place New York 

THE BEELER ORGANIZATION 
ENGINEERS AND CONSULTANTS 

Traction-Traffic-Equipment-Power 
COOROINATION 01" IIERVICE- IMPROVl!D OPERATIONS 

INCREASEO TRAJl'FIC-FINANCIAL REPORTS 

APPRAISALS- MANAGEMENT 

52 Vanderbilt Av11. New York City 

ENGELHARDT W. HOLST 
Consulting Engineer 

Apprai1al1, Report.I, Rates, Service Investigation, 
Studies on Financial and Physical Rehabilitation 

Reorganization, Operation, Management 

683 Atlantic Ave., Boston, Mass. 

JOE R. ONG 
Consulting Transportation Engineer 

S pecializing in Traflic Problem• and in Methods to 
Improve Service and Increase 

Efliciency of Operation 

PIQUA, OHIO 

Dwight P. Robinson & Company 
I ncorpora led 

Design and Construction of 
Electric Railways, Shopa, Power Stations 

125 East 46th Street, New York 
Chlcaco Youngetown Atlanta Philadelphia 

Loa Angele■ Montreal Rio de Janeiro 

DAY & ZIMMERMANN, INc. 
ENGINEERS 

D ESIG N • C O NSTRUCTI O N • REPORTS 

V ALUAT IO NS • MANAGEMENT 

NEW YORK PHILADELPHIA CHICAGO 

J. RO,VLAND BIBBINS 
En9inur-2301 Connecticut Ave., N.\V., \Vashington, D. C. 

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

EXPERIENCE IN !!0 CITIES 

The Molt Succe11ful Men in the Electric R.ailway 

Industry read the 

ELECTRIC RAILWAY JOtrRNAL 
E·nry Week 
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C, ff. lll' CIIAS.\N 
l"rntdt'nl 

W. II . 1' 1111'£, J I\. 
see•y-Tn, ... 

JOIIS I'. LAYSll 
Ylnt•l "N!1 l.S.V,L 

BUCHANAN & LAYNG CORPORATION 
E11t i11urit1.f tmd M o11atem et1I, Cot1slrul'lio t1 , 

Finat1cial R e/Jor is, Traffic Surorys 
011d E quifJm et1I Moit1l et1tmce 

BALTOI0RF. 
8~1 Eqnllabl,- 11141:, 

Phone.; 
Hanovor:.! 142 

:SF.W Y0RK 
•IO Wull i-1rrrl 

JAMES E. ALLISON & CO. 
Consulting E ngineers 

Specializing in Utility Rate Cases and 
Reports to Bankers nnd Investors 

1017 Olive St., St. Louis, Mo. 

Bureau of Commercial Economics, Inc. 
Industrial Engineers 

Organ.zation • M ethods • Layout and Facilities 
Public and Industrial R elations 

72 West Adams Stree t • CHICAGO 

HUMAN ENGINEERING 
Railway A udit and Inspection Company, Inc. 

Franklin Tru.t Building, Philadelphia 

Bo•lon New York } ,m.,:-.c11•:s l Baltlmnro 
New Orlean• Plt11bWTb Chlcaro 

All anla 
SI.Louis 

The Mott Successful Men in the Electric Railway 

Industry read the 

ELECTRIC RAILWAY JOURNAL 

Enry Week 

Transmission Line and Special Crossing 
Structures, Catenary Bridges 

WRITE FOR OUR NEW DESCRIPTIVE CATALOG 

ARCHBOLD-BRADY CO. 
Engineers and Contractors SYRACUSE. N. Y. 

THE P. EDWARD WISH SERVI CE 
50 Church St. Slrur Roi/ux,y /n• pedion 131 Stale S t. 
NEW YORK DETECT IVES BOSTON 

Wh~n wrlllnc th,- adnrtlott for lnformRllon or 
111'1"""• n •~nllon nf lhf' t:Jttl rle RaUwny 

,onrnal wonld br a ppr,..lalNL 

Calculus 
made plain and practical 

for practical men 
Hue i, a plain, d ear a nd thorough book th at will gh•c the 
practical man the ability 10 make use of 1he calculus n he 
needs it in hi, work. The au thor says in his inrroduction: 
"The subject of ca lculus cannot be made uuy, bur it ran he 
made plnin." To this end he hu ,vri1ten thi~ book. 

Palmer'a 

Practical Calculus 
for Home Study 

By C. I. Palmer 
Armour lns1irure of Technology 

4-4J pocu, podt•I •iu, Ru:ibl•, 186 illu•lrotion•, SJ.00 net, 
po•tpoid 

Thia book la for t he m:,n wllb llmll<>d malhemallcal l ralnlnc wbu 
bn• need for a worklnir knowlNllr~ nl ,•aloulu• and II• practical &p• 
p llcalloo•. II 'iihnwa Ju•I 'll·hal kind of problem• can be, oolTNI With 
Ibo aid or calculua and l'Xplaln1 lhorousbl7 and l'l<'art7 bow. 

You have ~en U!ait ing for rhi• book 
A worklnr kno,.·led,rr of ca loulua la o l auoh adunla,re lhal bnndred1 
of men h1we be(on .. klnr for Ju•• 1uch a almple and undrnlandablr 
book aa thl• one, The book avoid• lnvolvt'd niathcmallcat lerma and 
phraeeo. JI CO\'l'l'I c,·ery l><>lnl ptnlnly, Jl ~II• YOU Ibo 101107 pra,,U­
oal uoca lo which cnlculuo can be, pul-bow 7ou can UMI II dal17-
how H can h~lp In your work. 

Calculua made plain for y o u 
Calculua baa been m ade thorou ,rhl7 plain In lhl• book. The funda• 

:'i',;"~~k
3~tr~~f:~ o;·~~7 ~1r°';,e~:f.~~1:'l! ~~~'. 0

~~u ~l~o:: 
them. You will know how aad when lo uoe them. And you Will 
llnd lhe knowledJ'e of Ibo lm.'11l011 h~IJ• tu , ·our dallT work . 

Examine a copy fo r 10 day■ Ire• 
Exarul.De lhla book l l'N'-tl<'nd I he coupon for a ropy--- fur :,-our­
•elf bow plain and und<•"l11nd11blo the book IA. You're nol obllc..,, 
lo kt'Cp II. S1.'C II , •urel7, 

The first 
practical 
book on 
Calculus 

~lrGr■w -11111 llook l 'u., Jnr •• 370 i.., rnlh AHnur, :,. ..,.. York. 

Yon m117 .,.nd mr 110 10 d&T■" approTal l'nlmrr'• l'r■<'llral Calrnlu• 
tor llnm.- i-1od7, $:t,00 art/ poalpald . I aim,e lu remll lor lbe book 
or In return II poolpald w thin 10 da71 of l"l'N'IPI. 

St,rnoo ••• ••••• •• , •• , , , , , , , • •, • • • •, • • • ,,, • • • · • •, ,, , • •, •, · • 

AddreN •••• , .••.•• , . , , • , •. , , . , .•••.•• , • , • , •..••..••...... 

Offldal l'oellton , , •. , . , , , , . , , , . , ... , , , , .. , , ...•.•..... , , , .. 

Name of Comr,nny ••••••••••••••••••••••••••• , •••.••• , ••••. 

I Hook• 900& oo approTaJ lo "''"" ,,ur,·hall<"t" &n C. S an~ ~~ .. ~~ 
onlT,I > •. -•-R·-·• 

·················•·······························································• 
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The Best Thing Niagara Falls 

-
Ever Fell For! 
Niagara Falls, N. Y., is but one of many 
progressive cities that have profited by 
installing E LR E C 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 verv substantial 
economy for the street raih~ay company 
and the illuminating company by their 
common use of one set of poles. 
EL REC O Poles support the trolley 
span-wires as well as the ornamental 
ligh ting system. The lighting fixtures 
can be placed on these poles at just the 
right height for maximum lighting effi­
ciency. This is another big advantage 
for the city. Lighting standards are 
usually too low for the best lighting 
resu lts. 

For the street railway, E LR EC 0 
Tubular Steel Poles mean lowest first 
cost, lightest weight, least maintenance, 
easiest possible painting, longest life, 
greatest possible ability to withstand 
strains in ALL directions, absolute 
safety and many other advantages. 

!Ve have facts that will kn ock n:ery objeclio11 
you can think of C OLD. TVrite for them. 

Electric Railway Equipment Co. 
Cincinnati, Ohio 

New York City, 30 Church Street 
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These figures tell their own story 
of MILLER TROLLEY SHOE economy 

COM PARISON OF R EPLACEMF~vr COSTS FOR COLLECTION 
EQUIPMENT ••oR T U E YEARS 1920 AND 19ll 

y.,,, I020 Uoed 
Trolley pol.,. IO ft . 8 in .................. , ... ... • .. .. 
Trolley pol.,. I :l ft. 6 ,n ................... ........... . 
Fiztures: 

128 
05 

Bearincs . .. ........... ......... ... ............. . 
Renewable wuhens . ......................... . . .. 

~:!:~~~Pn.fni,, ... .'.'.::::::::::::::: ::::: ::::: ::: 
Trolley ha~. typo "C" ................. .... . . ... .. . 

~ll:: ~~.;: .. ::::::::::::::::::::::::::::: :: : : : 

738 
l,Mll 
1,476 
1,660 

200 
1,8.'IO 
1,032 

Total replacement cost& for year l!l20 . .... . y.,,, 1922 
Trolley pol.,. JO rt. 6 in .......... . .. . ... ............ . 
TroUey polea 12 ft. 6 In .. .. ............. ....... : ... .. 

44 
63 

Fizt11tt11: 
Bearinp .... .. ....... . ..... . .. . ..... , , ........ .. 
Renewable wuhens .. ......... ....... . .......... . 

00 
128 

Contact rinp ••. ••.• . •..•.•..• ... • .......•.••.•. 
Cont.acteprinp ............... . ... ............. .. 

Trolley ha~ type "C"... . ... . .... . . ............ .. 
Trolley rope .. ....... . .. .. . .. .. . . . .............. .. 
Trolley wbc:ela, 6 in .. .......... . ... ....... . ........ . 

06 
110 

0 
1,309 

621 

Miller trolley ah~ .. .. ........ .................... . 
Millcrcont11ct.a .... ......... .................... .. 
Millerahunta .... .. ...... ....................... · ... 

159 
1,343 

86 
Miller lockwuhens ...... , ........................ .. 6 
J\l illcr bolta and nut.a ...... ....................... .. 469 
Miller cent-er pina . •••..•. ..•••.....•.•..........•.. 32 

Total replacement cost.a for year 10:?2 . ............•• 
Difference In total costa for the two rears In fa,·or of the year 102:? 
Cost per !11.C.JII. for colloetion equipment, IO:?O, cent . . . . . . . • • 
Cost per M.C.JII. forcolloetionequipmcnt, 1022, cent . ..... . . •• 

Coet 
$363.52 
351.50 

287.8:? 
93.66 

291.88 
216,97 
480.00 

1,a11 .eo 
3,272.32 

$6,735. 27 

SUll . 04 
285.39 

23.40 
3.34 

13.24 
14.30 

1os:io 
838.35 

Nolt:-AII can "'ere equipped ..-ith 6-in trolley .. -heel, cl •1ri n1 I! wl1il< 
during l!l:?:? a larce per cent of the can ,.-ere equipped " 'i th J\liUcr trollcyii.:!!l!--4~--­

.t\'ol,:-Tn th<' abo,·c comp~rati\·e coot• the cos t of trolley baaN and r<pai~ 
..!l!.•. not ~onaidcrcd. 

-Note these other advantages too! 
T he Northern Texas Traction Company, ( \ Vin­
ners of last year's Coffin i\1edal), from who~e 
report the above is an excerpt, is but one of 
manr progressi\·e roads which have found spe­
cific and substantial economies in the use of 
:\filler Trolley Shoes. 

And their experience has but served to confirm 
the other important i\1iller advantages:-

1. Less wire wear. 
2. More Mileage. 
J. No Dewirements. 
4. Silent Operation. 
5. Steady Current Deliverr, 

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

Miller-ize one route and check up. You'll 
be com·inced. 

Miller Trolley Shoe Company 
Boston 21, Mass. 
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1n a.t 
THAT is, with the track. Make the track 

right and the rolling stock will need very 
little repairs. 

A street car is not a caterpillar tractor. Neither 
is it a tank. 

It is designed and built to run on a resilient, 
easy-riding, noiseless track- if·you ,vant to get 
your money's worth out of it. 

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

There is a ,vorld of proof ready for you-if you 
will have it.! 

The Dayton 
Mechanical Tie Co. 

707 Commercial Building, Dayton, Ohio 

Canadia11 Representative: 
Lyman Tube and Supply Co., Ltd., Montreal, Quebec 
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he Be • • 1nn1ng 

The Dayton Resilient Tie meets all the 
requirements that the Way Committee 
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. 

2S 
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Puss may 
or may not 
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 n<;>t 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 BO YER/ZED 

Brake Pins 
Brake Hangers 
Brake Levers 
Pedestal Gibs 
Brake Fulcrums 
McArthlir Turnbuckles 
Manganese Brake Heads 
Manganese Truck Parts 

Center Bearings 
Side Bearings 
Spring Post Bushings 
Spring Posts 
Bolster and Transom 

Chafing Plates 
Bushings 
Bronze Bearings 

Bemis Car Truck Company 
Electric Railway Suppliea 

Springfield, Mass. 
ReprN<entollvrs: 

EcoChnfmy Electric Devices Co., Old Colony Bldi',, W. F. McKenney, 54 Firat Street. Porll&nd, Ore, 
cag-o, Ill. J. H. Denton, 132S Broadway, New York CUy, N'. Y. 

i'. F. Bodler, 903 Monadnock Bldl',, A. W. Arlin, 772 Pacific Electric Bid&'~ 
San Francisco. Cal. Los Ang-elee, Cal. 

February 28, 1925 
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, or '}heriaii 

0 T;me h"' p,oved th, d,;m,, and"'" h,., e,i,b\;, h,d th, advontoges 
of Thermit \Velds. \Vherever rail joints have been Thermit-welded 
their permanence stands as an impregnable bulwark against future 

repair costs. 

\ Vith the advent of another new year, and the near approach of Spring 
track-work, turn to Thermit as the solution of welding problem;. 
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. T~e first cost is the last cost-and that cost is lower 
than ever before. 

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

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 been worn without the faintest trace of a "cup." -

Advantages of Thermit Welda 
Permanencl' 
Perfec t elaa t lcl ty 
No maintenance 
No loo•e Joln to 

No cupplns 
No bondins ~ulred 
Savea acrapplns brok•n parta 
Shop or track 

26 

METAL &_, THE~MIT CO~POR-ATIO.W:, 
:t')J) B"5)AOWAV. NEW YOR...~ . N.V. · 

l"ITI'SllURGR CIIICAGO BOSTON SOUTJ-1 BAN FRANCISCO TORONTO 
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Announcement 

ON order to assure a more 
intimate and thorough 

Sales Service to our many 
customers in the Electric Trac­
tion Industry, \Ve have recently 
added a number of well-kno\vn 
Sales Agencies to represent . . . . 
us 1n vanous terntones. 

This arrange1nent enables our 
engineers to render a more 
thorough and helpful service 
to the users of UN A Products 
and Processes. 

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. 

f>. W. Wood, 
1003 Carondelet Bldg., 
New Orleans, La. 

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

1iail Joints 
1?.ail 'Bonds 
1)ynamotors 

Represented by 
Railway Track-Work Company, 

3132 E. Thompson St., 
Philadelphia, Pa. 

R. Roy Holden, 
310 So. Michigan Ave., 
Chicago, Ill. 

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

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

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, Maruoouchi, 
Tokyo, Japan. 

1'Jelding Processes 
Welding Supplies 

'Welding'R.uds-
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St.Louis Built-
Everp ~~ STEEL BODIES 

fir Slreezt /(_aih,/'!)"S-
It Reflects the Standard of Its Builders 

T HIRTY- FI VE years of a consistent "Quality" policy has 
definitely established the reputation of St. Louis Cars anci 

Equipment. 

In back of every St. Louis "Ever-\\'ear 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-passcnger Ever-\Vcar 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. 

IYrilt us today for furtl,rr drtails. 

St. La\JiS Car Company 
St. L o'-l is, Mo. 
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RAILWAY 
DURABLE BODY 

VARNISH 

February 28, 1925 

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 COMP ANY 
Manufacturer& of Highest Grade Varnishea 

320 Fifth Avenue, New York, N. Y. 203 Emmett St., Newark, N. J. 
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1. Passengers a r e 
protected from in­
jury when entering 
and leaving a car by 
P n e u ma t i c door 
operators. 

2. A p r a c t i ca 11 y 
constant tempera­
ture is 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 RAILW AY J OU RNAL 
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4. The motonnan is 
informed when to 
start and stop his car 
by a complete and 
efficient sif[nal ap­
paratus. 

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

6. In fact c v e r y 
thing for the com­
/ort and sa/ ety of 
operator and patron 
is m a d c by this 
Company. 

CONSOLIDATED CAR HEATING COMPANY 
ALBANY, N. Y. 

NEW YORK CHICAGO 
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Cambria Rolled Steel Car Wheels 
and Forged Axles 

CAMBRIA ROLLED STEEL CAR WHEELS for Electric 
Service are made at the Johnstown Plant of Bethlehem 

Steel Company by a combin.ation 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 
Bo.ton Wa1hington Piltoburgh Chicago 
Philadelphia Atlanta Cleveland Cincinnati 

St. Louia San Franeioco 

Bethlehem Steel Export Corporation, 25 Broadway, New York City 
Sole uporter of Our Commercial Produeto 

ETHL 

We haoe a large 3tock of whee/3 
In 3landard 3{z.e3 anJ can 3up­
p/y on 3hort notice: 

Wheels for City and Subur­
ban Service from 21 to 36 
inches diameter with rims 3f 
inches to 4'{1 inches wide and 
Ii to 2½ inches thick. 

Wheels for Interurban Service 
from 22 to 37 inches diame­
ter with rims 3½ inches to 
4¾ inches wide and I½ to 3 
inches thick. 
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E L t; C T R I C R A I L W A Y J O U R N A L 

------

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 operation with 
lower final cost. 

\Vhen we say Texaco products are completely lubri ­
cating these roads, we mean they are doing the ir effi ­
cient work in every part of the power plant and on 
every part of every car. 

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

T here is a TEXACO LUBRICANT for Every Purpose 

SC 
PIAC.E ·NE\VYORK CITI 

CHICACO • NE\V YORK 
IN PR 

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

That's where the troub]e 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, 
noise1ess, shockless. There is no grinding and -
no chattering. 

The secret lies in the 7½ 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 mi]e record to its credit. 
Practically every traction property in the 
country is using helical gears. 

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

Write for our Helical Gear Book 

February 28, 1~25 

Standard 
Helical 
Gears 

R.D.NUTTALL-COMPANY 
PITTSBURGH 8 PENNSYLVANIA 

A!l ~eatinghouae Electric & Mfg. Co. 
Dlatr1ct Offices are Sales Representative• 
in the United States for the Nuttall Elec­
tric Railway and Mine Haulage Products. 
In Canada: Lrman Tube & Supply Co., 
Ltd., Montrea 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. It is sub­
jected to scientific heat treatment, resulting in great strength and 
resistance to wear. 

clf sk about the properties who are using 'DaYis Steel 1Vl,eels 

AMERICAN S TEEL FOUNDRIES 
NEWYORK CHICAGO ST.LOUIS 
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EVERY industrial plant has its own lubricating problems 
and until their solution is found the industry can not 
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 OIL COMPANY 
IINDU.NAI 

General Offices: 910 S. Michigan Avenue, Chicago, Illinois 
ILLINOIS INDIANA IOWA MICHIGAN WISCO:SSIN MISSOURI 

Chleuo Evansville Duenport Detroit La Cromie Karuiu Olt7 
Decatur Indlanapolla Dee Molnea Grand RapldJ llllwaukee Bt. Joeeph 
Jolie~ South Bend Muon Cit7 Saeinaw MINNESOTA Bt. Loui. 
Peona KANSAS Sioux Cit1 N. DAKOTA Dulnth 
Qn!IICJ' Wichita S. nAKOTA Farito Mankato 

Huron Minot Minneapolla 

February 28, 1925 
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Standard Sizes of CONDUITS for the Installation of Wires and Cables ... " ... ""~.. . 
TIil NATIONAL IUC'TlUCAL <DmlA_;'~ ~ TION Of" na: lMl'[J) STATD 

TII£ NAnJIIAL lll.CTltltAI. COO[ 

s...,1e " 'ft °"-1Jr.-. Wi~ 

~ ~ ~ t> () G) 
0 G5 t1 ~ ~ 0 ~ 

G 
I~ 

.0 @ tr> 
i) ~ ~ ij 
~ 0 
0 0 

C) 0 r -

ci 
b 
0 

W 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. 

national metal molding C'ompang 
~ WORLD'S LARGEST PRODUCERS OF ELECTRICAL ~ 
~ CONDUITS AND FITTINGS ~ 

1559 Fulton Bulldlng, Plttsbursh, Pa. 10 

Rcptt♦ented in All Principal Citl• 

Make certain on • 
every wirinA job ••• 
with this free ••• 
Chart. Just alip ••• 

thiscouponin the•••••••••••• rnail now; that'a 
all you need to do. 

. 
4. •• ..... 

~~•• National 
~••• Metal Moldlns ... ~!•• Company 

•••• Plttabursh. Pa . 
•• • • Plcaoe ocnd frtt Chart ot 

•• Standard Sisco of Coeduit• . 

... ··_··· ____ .,.,.... ____ _ 
A • N•m• 

O~••• 
... ~.· If.,+_•• ------=,:-:-,-,-m------

s h~.r.g_,rg __ uct ....... i:.·· Add,e11 

lMII .. 
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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. 

February 28, 1925 

·COLUMBIA MACHINE WORKS 
and Malleable Iron Company 

3303 Atlantic A venue Brooklyn, N. Y. 
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Quality 
Service 

Economy 
Security 

M-J Armature Bobbitt Metal 
compounded of new tin, copper, antimony 
and metallic nickel-no lead used. Insurn 
lownt net cost per mile of operation. 

"Tiger" Bronze Axles Rnd Armature 
Bearings 

The exceptional toughness and anti-frictional 
qualitin of "Tiger" Bronze inrnrn great 
strength and a very slow end 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 docs not grind 
away the metal of the wire. Perfect lubrication is accom­
plished automatically. Properly balan~d and mechan• 
ically perfect in finish. Greater mileage auurcd. 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. Start securing it by let­
ting More-Jones furnish your next requirements. 

MORE-JONES BRASS & METAL CO. 
ST. LOUIS, MISSOURI 

87 

M.ORE-JONES 
QUALITY PRODUCTS 
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• 

Tool Steel Gear and Pinion Co. 
Cincinnati , Ohio 
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II 

.. .. . .. 

o11i~s~~~ 
A nation-w-ide 
organization 
building and 
sustaining car 
card advertising 
space values 

• 

Barron G. Collier, Inc. 
Candler Bldg. 

New York 

\. 
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Hyatt bearings in the journa~ ~oxes of th!s car are effectin~ 
a 20% power saving for the Cituens Traction Company, 011 
City, Pa. 

20% Saved Is 20% Earned 
TEADING engineers in the electric railway 
L 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• 
-suit, 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 mai~tenance 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 FO R ELECTRIC RAIL\VAY CARS 

,1 
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$ 342 000 000 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 prog.-ess 
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 
This issue will blanket 99% of the buying power of 
the field. So that your -instructions may receive the 
most careful attention, make immediate reservation 
for space and copy service. 

Electric Rai\way Journal 
Tenth Avenue at 36th Street, New York, N. Y. 

February 28, 1925 

ANNUAL 
Mclintenance 
.Numbe~ 

.MARCH 21§1 \ 
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W HERE seating space must be conserved 
this n.:w Heywood, Wakefield ~9-P Luxu­

ucd is cordially welcomed bv motor coach 
builders. . 
Short arms, properly sk,ped backs and curved 
seat-fronts ,11low clo~r placing with plenty of 
knee-room and ample passage space for pas, 
seni;ers. 
Open space under seat provides convenient 
storage for luggage. 
These Luxurced seats ha,·e all th.., built-in c:om• 
fort as well as the •turdine•s IIO essential for 
motor coach touring se.-ice. 
Heywood,\Vakefield bus seating experts, 
backed by our 99 years of seat-building expcri, 
ence, are at your service without charge. 
Address the most convenient of these 

HEYWOOD-WAK£FIEW SALES omCES 
HEYWOOO.WAKEnELD COMPANY 
IJ59 at.ii .. ,, Exchaa .. Bld1 .. Chkaco. W. 

HERBERT C::. COOK 
Hoban Sid&-. S.a fncw:U<o. Cal. 

HEYWOOO.WAKEFULD COl,(J'.ANY 
U6W.).4(115c-NntYorii. 

F. N. CRIOO 
6)0 l.owaatu. An .. Wa.Woetoa. 0 C. 

TH£ G. P. COTTER SVPPI.Y CO .• "--Tn. 
TiiE RAILWAY AND POWER.ENCINEERINO CORP 

Moaun.l aNI TOf"OI\Co. C.nada 

TOUREASE 
8-C-5 

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 

It's a 4-cylinder compressor, with the 
cylinders set in pairs, at 90°. on the same 
crank shaft. 

Cylinders are 5¼ x ., rn., 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 
arc fully enclosed and are splash oiled. 
Drive is by positive interlocking external 
and internal gear clutch from Buda 
+-cylinder, +-cycle engine, of liberal sur­
plus capacity. Outfit weighs 5360 lb. 
empty. H.P. +2. Capacity two to three 
Rotato r Rock Drills, three to four Con­
crete Breakers, or Tampers. seven to nine 
Riveters o r Clay Spaders, etc. 

Ask for new catalog 3277N. 

43 · 
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New Cars for Los Angeles hav e 

One of 60 Cllrtl built In the sho1>9 of 
the Lofl Angeles Railway with 
FLYMETL side panel1. 

P.LYJV\ETL 
Side Panels 

When used for roofs, headlinings, bulkheads and interior trim, 
reduces weight, factory installation and operating and maintenance 
expense and at the same time actually increases the strength of 
the car considerably. 

Where heavy steel plates are 
replaced with PL YMETL girder 
panels, the street car of today 
and tomorrow will be hundreds 
of pounds lighter, have better 
riding qualities, improved ap­
pearance and greatly reduced 
operating and maintenance costs. 
The insulating value of PLY­
METL girder panels is so great 
that no interior side linings are 
necessary. They offer increased 
rigidity to the car with reduced 
weight. 

Send for free booklet of Bl11e Prints and Engineering Data 

HASKELITE MANUFACTURING CORPORATION, 133 West W asl,ington Street, CHICAGO, ILL. 

Your Passengers Will Enjoy T heir Ride On 

Lightest 
Wtight 
Stationar:, 
Stul Seat 

New York 
10 Church St. 

Hale-Kilburn Seats 

Chicago 
McCormick Bldg. 

Especially Designed for 
One Man Safety Cars 

Lightest 

Strongest 

Simplest 

Neatest 

'No higher in price than others 
Write /or particulars 

Hale-Kilburn Company 
PHILADELPHIA 

Richmond 
Mutual Bldg. 

Atlanta San Francisco Los Angelo 
Candler Bldg. 903 Monadnock Bldg. 320 S. Pedro 'St. 
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,_3PNtlWIIIIHWIIUllltfflltHHHHWUIIIIHll100UNfflfflfffftllHHtn .... 

AMELECTRIC PRODUCTS 
• BARE COPPER WIRE AND CABLE 

Bee. u. a. Pa&. omce 

l.c!and■eeea& LamD Cord 

TROLLEY WIRE 
WEATHERPROOF WIRE 

AND CABLE 
PAPER INSULATED 

UNDERGROUND CABLE 
MAGNET WIRE 

[ ::ICAN ELECTRICAL WORKS ·1 PHILLIPSDALE, R. I. 
lloltw. HI rldenl; Cbl .. &'O, 111 w. Adam■ : 

CI.DolJulaU. TracU011 Bide.; Nn Tort. 111 a. Uo4 Ill. 
nmn111mmm1mmn1nwn1111mm111111111amummm111nmmuu11 .... ....._..,Nn11J 

Mttmmmnm11.mu111m1111natm1111111n1ui1111nu111111111111111111111111111111111111111111111111111111m11111111mm111111111111111111111mn1 

i We are prepared · i 
i to handle any high grade proposition where ~ 
~ VARNISHED CAMBRIC ~ 
- Wires and Cables f 

are required. 
\Vhen using quality Wires and Cables use quality Tapes. 

''!\IA.NSON° Tape. uoKONITE" Tap~, 0 DUNDEE" TaPN. 

T HE OKONITE CO., Passaic, N. J. 
Inrorpor11tf'd 188-l 

I 
ii 
§ 
i 

SALF~'- OFFICES: :-.rw York, ChlM~o, ~ 
l'lllsburch, St. Louis, Atlanta, B~nu- ;; 
lncham, San t"ranrlsro _§_ 

-

;==- ~~-•1111~ F. D. L■ wn,•ce El•ctrlc C'o., Clncla• ::~?: :p~·;--~:11~:::~1.,~c;.;.. ~~: i_ 
Bo1ton. M111. 

i , Canad!.,. n-HmlalltiH: En1l•eerln1 I I TRADli: h'JlRK. ll1ltrl1l1 Limited, Montn,■L = 
~IIHUllffllHIINltflllllllftlfflllNnnnmmm11m111111111111r11111111111n111111ntnn11111H111111111111111n111111111m11111111i 

i,IIIINIIUIIIIIIIHlllllllllHIIRNlllllrlllllllllllflllllllUIIIIJTJIIIUIIIIHIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII! 

~ fRAD E For dependable Line Material that ~ 

I iiiiMI 
~ Snul for Latcat Qaotdlo,u i! 
~ Main Ollie■ and Factory,, Bo■ ton, Mau. ~ 
~ M A.O K ;: 
a1m■11111nmu1111111111111111111nm1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u1111111111uz 

r-"""'"'"""•"•nnnnN1n1111m•-•-111-.111•m•••11111111•11•111111111111111111•1111111111._•••11111111•111...-I 

Chapman ; 
Automatic Signals i 
Charles N. Wood Co., Boston I 

~-IIIIHlfflfNIIHINIIUfffnllfflRlllllHHlllllllffllnmn111111m1111tttt11111111111nmn1111m1m1111111111tn1111111m11nm11111in11 

r""'•IWIINNffln&-IIIAlll......,_,,II .. _WUHIIUHIIH•··••m .. Hlllllllllllll•IIIIIII ......... Hllllll .... llll .. ll• .. •t11 

ROEBLI NG • -~. 
. -.. i 

WELDING CABLE I 
ELECTRICAL WIRES and CABLES 

John A. Roeblinr'• Son■ Company, Trenton, N. J. 
'5a----------HUlffllSllalAl1fflllfOIIINfflRllllffllfflllllJIHIIIIIIUHmt111111n111111um111n1111um 

1'"-----UUIIIIIIIIUHIIUIIUIIIIIHIUtllllllllNIIHltltllWSIIIIIIIIIIIIUIW tNIIUHIIIIIIIHIUlllllllltttftUIUUIINUUIUlll'.f 

Only reliable products 
can be continuously 

advertised 

.............. _...NHIHHlllffllll'lllltfflllNHlllnnlHAlfllllllll"lffllllllllllfffflllmHM ______ ,. 

. .. 1--.... 
1ArcWeld 
!Rail 
I 
~ 
§ 
5 
i 
g 
I 
I 

Bonds 
AND ALL OTHER TYPES 

Dncriptiw Catalo9ut Furni,Jud 

I. American Steel & Wire 
~ Cblc■ ao 
§ NawTork 

Baal4n Company 
~ Clenl■nd 
E Plll1bur1h I ~;~· SIMI Pnduct■ Cl. 
;; S■n rru.claco Lot .1.na,111 l'wtl■ Dd = 
~ 

le■IU• 

-.innmooHUW.,.••u--m-=---- --- --•111, _______ _. 

r····~·•~mTA·N·ox R 
I••• Wires, Cables, Cable Accessories 
~ Superior quality, economical prices 

Standard Underground CableCo. 
~ Boston Phll■d•lphla Pittsburgh Detroit = • New York Washln;ton Chloago St. Loul■ 
§ II•■• San Fr■nol-
~11111111111111111111111111111111111111111111111111111m1111111111111Nm1n11111nu"""lllfflffflffll'rt111111 

PEIRCE 
Railway Feeder Pina 

A •t.roar J'orced Sleel Pln de■lned for lloaT7 dub'. 
Their low col& permit. &bru cue Offl" U>e .,Un 
antem. 

~IIIIIHltttlllllllllllllllHIIIIIIIJHllllttntttNNttltllltfHIIHfl 

I ' I AN ' 
5 
I _.NA CO NDA COPPER 

I MININ G co~~ANY 
.. • ., r, .. u.1,n • <.:bic.u: 

:Jl&IIN ............. lffll 

•--•••nnnw, ... 1■11•••••1■lffll 

AUTOMATIC SIGNALS 
Highway Crouing Bella 

Headway Recorden 
Flaabcr Relays 

DA 

NACH0D SIGNAL COMPANY. INC. 
LOUISVIU., l<IH'NO(Y • 

-



46 ELECTRIC RAILWAY JOURNAL February 28, 1926 
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I· A~M~~~ IRE :I 

i 
♦ 

.-----PRODUCT~c ___ __, 
Specify Acme Varnished Cambrics­
they stand up under the most exacting 
demands of all electrical work. 

ACW.E 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, M eter Coils, Ignition Coils, Windings i 
for Audio and Radio Frequency Transformers. ii 

ACME VARNISHED INSULATIONS ~ 
Varnished Cambrics- ~ 

Black and yeUow = 
Varnished Silks and Tapes- ~ 

For every requirement ~ 

· · ~li~lt=~ ;: I 
ror radio acts; S colon = 

• Insulating Varnishes ·~ 
Catalot stnl Engin,trs and Ertcffli•ts ~ § 

THE ACME WIRE COMPANY ~ S 
Main Office and Plant, New Haven, Conn. ~ 

New York Cleveland Chlrago 1: 
52 Vanderbilt A vc. Guardian Hulldlllll 53 W. Jackoon Ulvd. ii I e 

• • • • • • • § 
~ ! 
.. 11111111111111111111111111111111111111111111111111111111111111111m11111111111111111111111mm1111111111111mm111111n1mmm11mmtttt1111HNm .. i 

!IIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIHIIIIIIUIIIIIIIIIUIIIIUIHIIIIIUIUIHIIHIHIUIIIIUIIIIHIHIIHllfallllllHIIIIIHNIIIIIIHDIIIIIII, 

Lorain Special Trackwork 

At:anta 

Girder Rails 
Electrically Welded Joint, 

THE LORAIN STEEL COMPA NY 
Johnstown, Pa. 

Salu 0/lieee: 
Cblcaco Cleveland New York 

Pblladelpbla Plttebur1b 
racific Coo•t Repre•~ntotiott: 

~ United Statee Steel Producte Company li = Loa AD1alee Portland San Franclaco Seattle i: 
~ Export Ritpr~•~ntotlo~: ~ 
~ United Staleo Steel Producta Company, New York, N. Y. I 
i:h111111111111111111111111111111111111111111n111n1111111111111111111111111111111111111111111111111111111111nr1111111111111111111111111111111111111111111uu1111 

;1111111U1HlllfllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllJIDIIIIIIIIIIIIJIIIIIIIIIIIIIIIUIIIIIIIIIUIUlllllOHIIAIIRUllllll9i 

I SPECIALISTS I 
I I ! in the I 
~ Design and Manufacture i 

I ~ i 
i · Standard-I nm.dated-and i I Compromise Rail Joints I 
~ The Rail Joint Company ~ e E i 61 Broadway, New York City ~ 
§ 3 
i ~ 
AIIOHIIIIUIIIIIIIIIIUIIUIIHIIIIIIIIIIIIIIIWIIIIIIUIV1llll41Ulllllllllllllllllllllllllllllllllllllllllfllllllllllllllllllllllll llllllllllllllln11'1Hl'lf 

:!_IIIIIIIIIIIJIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIII IIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIUH~ 

Th e Principle that established 
solderless connectors as good 
engineering. 

The more con lac\ aurface :,au get In a 
conncctlon-tha better the Joint. 

Because the tepered aleeve or tha Daaserl 
Connector cave e~necre a meana for eccurln&' 
lar&'e contact area held permanent!:, tight­
the eolderleee connector Idea met wllh favor. 

Toda:, It la atandanl pracUce. 

Write ror the Dosa,rt Catalog. 

Dossert & Company, New Y ork 
242 W est 41st Street 
II. Jl. L00AS, Pre•ldent 

= · --~o~~a~-~-
01derte,1,~~ei 

~ 
I 
I 

j 
= 
~ 

I ----. -.. ~-------- ... -=---------
~1111111m11111111111,1111111111111111111111111111111,111HhlllUllllllflllllllllllllllllllllllllllnlllllllllUIIIIJIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHII~ 

!mgh-G~Yr~kl 
I Work ~ I sw1TCHB~~~~•:::~•oss1NGs I_ 

a IMPROVED ANTI-KICK BIG-HEEL SWITCHB:5 ~ 

;=_ HA RD CENTER AND MANGANESE i=:_-_ 

CONSTRUCTION _ 
i 
= i 
~ N ew York Switch & Crossing Co. ~ I Hoboken, N. J. ! 
~m11n111111ur111111111111n11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u 1111111111111111m1111.....J, 
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85 LIBERTY STREET, NEW YORK 

Builders since 1868 of 
Water Tu be Boilers 
of continuing reliability 

BRA.i. ... CH OFFICES 
BoBTON, 49 Federal Street 
PHILADELPHIA, Packard Building 
PtTTBBUR0H, Farmers Deposit tlank l:3ulld lns 
CLEVELAND. Guardian Bulldln&' 
CHICAOO, Marquette Building 
CINCINNATI, Traction Building 

= ATLANTA, Candler Bulldln&" 

DALI.All, Tsx., zOOl Magnolia Building 
HONOLULU, H. T., Caatle & Cooke Bulldlna; 
PoRTLAND, Oas., 805 Guco Bulldlnc 

WORKS 

Bayonne, N.J. 
Barberton, Ohio 

Makers of Steam Superheaters 
since 1898 and of Chain Grate 
Stokers since 1893 

BRANCH OFP'IC'ES 
Drr1101T, Ford Building 
Nrr:w 0111.1:ANI, Ul-5 Baronne Street 
HOUll'l'ON, TSXAII, Southern Paclftc Bulldlna: 
DENVE&, 435 Seventeenth Street 
SALT LA1tl: CtTT, 405-1 Kurn■ Bulldlna: 
SAN F'RANC18CO, Sheldon Bulldlnc 
Lo1 ANOELU.,_ 404-1 Central Dulldln1 
SUTTLI:, L. '-'· Smith Bulld lnf, 
luTANA, CUllA, Calle de Acu ar 10 4 
SAN JUAN, PollTO Rico, Ro7al Bank Bulldtna: 

47 

I 
PHOENIX, A&IZ.L Heard Building 

.... - IIJIIIIIIIRllfflffllllllln111NhllllllllllllllhlllllU1UHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHllllltllllllllDIIIIUIIIIIIHlllllllllllllllll:.tlllllllllllllll11HnlllllHlnllHllllllfftttlllNlllttffM1nn1111N1111111001••·--.. , .. w..,, _________ ., 

r:"""91111111Mtun1m11111n11111111m111m111n111111t1HlllllltlllilllHIIIHltllllllHHllfflllllfflllllllllllllllOIIIIIIUnN1111111ni111111'l 

B. .L fl:i,V::."l:J Jr., Prutdenl C. C. CASTLB. rtr1I Vlee-Pn■ ldelll. !! 
~ •mm11u11111111111nmn11trnn1111111tN1111111111MNNJ11t1tr~-11n11 

i r0

• -· HI liW 

- H. .L w~l~~~ 'fl:::. •• 81le1 IDd En!in~OENT, llecret■ r1 ~ 

National Railway Appliance Co. I 
Orand ~ntral Terminal, '112 ~n Ave~ Cor. ~lb St., Nl!W York = 

KUD8e:r Bick~ Waahtnrton. D. C. 100 Bo:rlalon St •• Bo■ton. MaH. ! 
Hea:eman~lle Co::~~~ ~l::PE;:;: Bulldins. Chlcuo. I 

Tool Steel Gear■ and Pinion■ Economy Eleclrlo Dnlce• 5 
Bell LockNI F■re Boic and Co.'• Pow.r Savine and = 
ThWal~r ~~o~rr SJl'lnoe,,ld PICoo~•• A;:i~::ne~Jab Co.. I_-

.., u ... -. Varnlahea. Enamela. etc. 
Culler-Bamm..r Electric Gllmer Maltlple S&fet:v Step § 

I Pil-ti~h Fol'&'9 & Iron Treads § 

I 
co:■ Product• National Band Bolda 5 

GenNICO Paint Olla Fl. Pill Sprlnir & Mfc. Co.. 5 
E. Z. C■r Control Co11>0ra· Sprtnn e 

tlon'• Safel:v DeTl~s Turnsltle Car Co11>0r■tlon'1 e 
G&rl ■nd Venlll ■tor■ Turnstiles = 
~~~:umeo1!'::Ja~~fc. Co.' , Anderson Slack Adlualere § 

Storie and Double Declr Feasible Drop Brake Slatfa ~ 
Bnaae1 Dunham Bopper Door DeTi~ ;; 

.......... ,1111111111n1lftHIUIIIUHIIIIUIIUIIIIIIIIIIIHIIIIIIWIUIIIIIHIUIIHlllllllnHIIIIIIIIIUlllllllllllln111111111111111111111111m111mi 

__ :_1 

~t 

I 
J Carn~.~!~a~t~~l 0£~~--~!,}Y,f 
:=_.IIIIIIIIIU111tllllfffflllffl1Hfflllll.ill Ill • 

!'""'J .............. llllltlllllfflnlllWIIHJJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~ Err:=============================:ili 
~••1mu111111u11111111111nn11111111111111111111111111111m1111111m1111111111111111nmm1u111lUHlalNllllllll1mw ______ .., 

~ Play for safety-· ~ ; ~ 
i plus resiliency- ~ 
I plus long life I 
i By specifying ~ 

i FORT PITT SPRINGS i=== 

FORT PITT SPRING & 
MFG. CO. = 

Pittaburcb, Pa. ; 
_ _,r,1;;::.i = 

! 
I 
I 

~11111111111111111Ut1mn111111ua1111111111Wmt1111111UUU0tuaaa11111n1111m111nm11111111111m11111111111111111111111111111111111wi 

r.-nllNlllftlllllUHIIIIIIIIIHllllln11111111111runm1111111111111111JIIIIIIIJIIIIIIIIIIIIIIIIIIIIJllllllllllllllllllllllllllll1• 

I A Single Segment or a Complete Commutator 
I• turned oui wllb equal care In our abop■• The ordeN we lll1 I 

I 
differ onl7 In m■l'nllude; ■m•U order. command our utmo■I can jj 
and ■ltlll ln■t u do larire orden. CAMERON Cl11&li\T appllee lo = 
enr:r coll or ■eirment lbal we can mate. u well u lo ffN7 e 
commutator we buJJd. Tbat'a wb7 ■o man:, eleclnc ralJ,r■.7 meo Ii f n,17 abeolntel7 on our name. ; 

i Cameron Electrical Mfc. Co., Anaonia, Connecticut I 
j IIIISII..I ............... HUllllllllllllfttlllltllHIIIIIIIIIIIHHIIIIIIIIIIIIIIIUIUIIUIIIIIIIIIIIIIUIWIIIUlll l&llllnUIIUIII; 

Turbine driven Reclaiming Machine 
aave• 

Oil and Wiping Waste 

I .... :h~.2~ ... & .. ~~,!,:~:.::~~~;:,:~!'.';~ Co. 

~111n111111m111111111111tHlll~I----------------~ 

rfflHHII-IIBIIINllfflllfflMnlllllH 

flLL!. .. :S .. ~ 
Electrical Machinery , Ste■m Turbine■, Ste■ m Enri n ■■ • 
C011denaera, Ga, ■ nd O il Encine ■ , A ir Compreunr ■ • 

Air Brake■ ......... ,.,11 .. in ....... ,. ________ , .. ___________________ , 

-E~~~-~~rF-·-.. o-·--s,-"fE" R ~~~~ 
to prch~al lhe boiler feed. more work. Onr 10.000 In• 
Pat~nled eon■trucllon pronn o\alp1,..!~!on• 111 ■taUOD•fT po-
by 20 J'~ara or l<'J'Ttce. 

D.)\1111?R SPECIALTY co lloeton.Malla.,"n ... Dt,tralLlt■n■.CICJ',a.s-«■• 111 Broadway NE\V YORK 
C \. 'l" £t • ! !an Fna., Loi Ana:rlN. Bo•J•or. Dal1M. l,,aM- 1 

.__.., _________ nnmnnmnnm111■1n1unn111111111m1111W1t1un11111111111n1nftQlffllllffltln11W111.1• 
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3-lhflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll9 
E 2 

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 ~ 

I ~,,1',h~ di~t ~',:'its~ bad ===_!_= 

N-L Ventilators give a com• 
plete change of air many = 
times an hour, without drafts. ~ 
No snow, rain or d~st earl § 
get in. Now used by leading I 
street railways and bus body ~ 

<T • f' ~.:i~:::~r Ventilation" de- I ~ Y scribe■ them fully. Write E 
for a copy. i 

The Nichols-Lintern Co. _=si 

7960 Lorain Ave. CleYeland, Ohio 
Canadian Repreal!llltatln: Rallwa7 & Power En~. Corp., Lt.a., = 

§ 133 Euler A:l'e., Toronto ~ 
511111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111,.nnrNIHfflltllllllUHRIIUii 

211111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u111111111H11U11111H1111111e 

The Zone System of Fares 
1s Successfully Collected 
with the Aid of 

CLEVELAND 
FARE ·BOXES 

Let Us Cio• You Parllcalars 

The Cleveland Fare Box Co. 
CleTeland, Ohio 

Canadian Cl"eland Fan, Box Co., LU., 
Pre.ton. Ont. 

Coin C,unting and Sorting Machines. Change Carriers 

r .. ::;;:UIUIIIIAL1uivi'iN011

:

11THER1M'ic""'"I 
i ~ JOINTS I 
5 New and independent proccas. No inserts needed. 5 = Up-to-date and economical. = 
; Alwnino-Thermic Corp., Roselle Park, N. J. I 
5m,fflmmmnrmn11m111111111111m111111111111111111111111111111111111111nm1111m11nr11111mn11111m111111m11111111m1nm11111111mnn111¥. 

~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 ::: 

~ Adapted to all GODWIN ~ 
§ types ol rails § 

~ and paoing. Steel Paving Guards ~ 
5 Proven by eer-vlce to economically pn,veni E 
§ seepage and disintegration of street railway 5 = paving. = 
§ Write /or ll/ustrat<!d Cataloo No. !O § 
I W. S. GODWIN CO., Inc. I 
§ Race and McComa■ St1., Baltimore, Md. a 
:.illlllllllllllllllllllHIIIIIIIIIIIIIIJIIIIIIIIIIIIIIJJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUllllllllllllllllllllllllllllllllffi 

~lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllhllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllli 

I 
I 

OHMER ! 
E I 

========j==i FARE REGISTERS ;=====_;== They indicate and record the exact amount of each 
transaction. They place the sale of transportation on 

_ a strictly business basis. I 
I We manufacture Indicating and Recording Fare Reg- = 

-_1 ·:~:;; ';:~ ; .. ;;~~;;;;< ~~~-1 
= Dayton, Ohio = 
i,mntfRtlllmlllllffllHIIQIHlfllllllflffllHIUUIIIIIIOIIIIIIUIUIIIUlllnlUIIIIIIIHllllllllllllllUUIIIIIIIIIIIIHIIHIIHIIIIIIIHIIIIJfflllffll~ 

flllllUNUllholU:ndllWWWHW,_lffllNIIIIIIIIIIUIIIIIIIHlllllllllflllUHnll11111111111111111WIIIIIIIHIIIIIIIUlltllllffll7 

International § 

Registers ! 
Made in single and double I 
types to meet requirement, !: 
of service. For band or foot, " 
mechanical or electric: opera­
tion. Counters, car fittings, § 

i conductors' punches. ;

1 E Exclusive selling agents for 

-
§ T:rpe R-11 HEEREN ENAMEL BADCES. ;; 

Doullla Raart■ tff ~ 

I T~~ !:~e~:.~i~~-~~ !:!:~~::_~o. i 
l,11111111111111111m1111111111111m111m1nmr1111111n111111111n1mr111111111111111111111111111111111111111n111111111111u111n1111111111111m,11111J 

r•m11111111111mmu11111111111u111111111111111111111u11111111u111111u111u1111111111111111111111111111111111111111111111111111111111111hllJIIIIIIIUHl 

I RAIL BONDS i 
i B razed-Arc Weld ~ 
I Portable Arc Welding & Bonding Outfits I 
~ THE ELECTRIC RAILWAY I MPROVEMENT co. I 
~ Cleve land, Ohio ~ 
~,111ltllfll11rr11111111111111111111111111111111111111111111111111111111111111111111111111111111111rrm111m1111111111111111111111111111111111111111111tt1tt1:1i 

2111111111111111111111111111111r111111nr111111111111111111111111111111111111111m111111u111u11111111111111111111111111111111111111111111111111m111N11NJ11IIS 

~ I PAXSON ~ 
I Switch and Frog ; 
§ BROOMS ~ 

I , . .;.1;.!;~r:0 - I 
ff1111mm1111nn1111111111111111111111111111111ntn11111111111111111111111111111111111rrnmu11m111111mNt11HHnt111H1nHH1HlltffHMthHIHN1HF. 
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..---llll!IUIIIIUIOIH .. lllt .. 1 --••rr _____ l_,,11113nlllUIIIIIII _____ ,. 

~f_-~ 
(M1iM-~ . 

4~ CORRECT IT 

USE LE CARBONE CARBON BRUSHES 

COST .MORB PBR BRUSH 
COST LBSS PBR CAR MILB 

W.J.Jeandron 
345 Madison Avenue, New York 

Pitt ■bur,ti Ollice: 63-4 Wab11b Bld&­
Chicaeo Ollice: 16S7 Monadoock Block 

Sao Frs011i1co Ollice: 525 Market Street 

I 
I 

I 
I 
I = 
! 
I 
j 

c.aa.tlaa Dl""1ll•ton1 L7m&11 -r.be .a l!lopi,17 Oo., IM., ii 
UHtne.1 ... ToreDto I 

uw, ..... 111 .. mn ............. n11111mU1Hf111UfflfflHINJUIWHIHIIIIRHIUtllHIIIHUIIIIJnllltmtfflllllnaaoJ 

1!11-•Th-•e- K_a_la ... ,~;:-1 
ban alway■ beeo made of ea• 
tirely oew metal, which account■ I 
for their loog life WITHOUT ii 
INJURY TO THE WIRE. Do e 
not be milled by atatementa of I 
large mileage, becau■e a wheel 

1 that will run too l0011: will dam-
age the wire. If our catalogue = 
doe■ not ahow the style you i 
need, write u~be LARGEST Ii 
EX CL U S I V E TROLLEY i 
WHEEL MAKERS IN THE -
WORLD. i 

... ~:=:-~:~.Ll 

We make a specialty of 

ELECTRIC RAILWAY 
LUBRICATION 
We solicit a test of TULC 

on your equipment 

The Uninnal Lubricatinc Co. 
ClenlADd. Ohio 

'1'111c. Inc.. •u1.er11 a.-a,&aUn. 
1011 Oot.b&m NaUonal BaDll ai.~ N.., T•lc cu, 

""* ......... .. 

ffllNWWWUllftUIIIIIUHN------------------. 
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. 

r-lHNHtUhtHNIIHIHHHIIHIIIIIIHtlNIIHflMOllmfflalnl ___________ "'i 

i Griffin Wheel Company 
i 
~ 
iE = 

i 
j 

I 
i 
i 
I 

I 
I 

410 North Michigan Ave. 
Chicago, Ill. 

GRIFFIN 
F. C. S . 

WHEELS 
For Street and Interurban 

Railways 

Cliicqo 
Detroit 
Der,~r 

FOUNDRIBS : 

Bo■too 
1Can111 City 
Council Blal■ 

St. Paul 
Lot A.atelea 
Taooaa 
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g1111111111111111111111111mu11111111 1111111111111111111111111111 1111111 1111 111111 1111111111111111111111111nu111111111111111111111m11uttmttn11m1ttn11 

~ .......--::~iiiiiiiii;;::::: The "Ideal" ~ 

I Trolley Wheel ==;====_=_ · For Electric Railway 
and Crane Service 

Ou r new type, low carbon steel flanges are softer than the ~ 
overhead, thereby conserving it. § 
Perfect balance a llows 1he Ideal to follow the wire more § 

~~:e~:1:~t ;/~: ~~~ s:;!nfs 
1
::s~:n~f pure new copper with -=-' 

a small amount of tin, giving a low electrical resistance. 

EDWARD P. SHARP Sale. Repreuntativea: I 
L E H.n~oN Pro R. D. NUTTALL CO. ~====-. · ~""" • p. Pittaburcb, Pa. 

308-14 Terrace NATION AL BRAKE CO~ Inc. 
Buffalo, N. Y. Buffalo, N. Y. El 

.. .,,111111111111111111111111111111111111111111111111111111111111111111111111rr1111111111111111111•111111u11111111111111111111111111111111111111111111111111111111111F­

:11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111unm1111111111111111111111111111111111111111111nr!: 

THE nESr TRUSS PLANK ELECTRIC BEATER EVER P RODUCED ~ 

No. I 

478E I_I 
GOLD CAR HEATING & LIGHTING CO., BROOKLYN, N. Y. 

~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111nu11111111111111111111111~ 

1n1111111111111111111111111111111111111•11111111111111111111111111111111111111mn11111m11111111111111111111mmum11111m11mmu,rummttt1ttHNr-l 

~ 100 New Users in the Last Nine f\1onths 
~ KASS SAFETY TREADS 
~ HIGH E 

~ in efficiency end lasting qualitie, i 
§ LOW i 
~ in weight, initial end uphep co111 I 
~ Morton Manufacturing Co., Chicago f 
~•ttm11n11an11m11nn11mmmn11m1111mnmm1111nn1fftllfllltlllllfllllllllllllllltlllltlllllHHHlfHIHnun11ntnHmHHtffltNIIHlfl .. , 

i' l' ''"' ' u ,um , 11 1,1111 11, 11 11111 111 11 11 m 1111111 t \llll l lll'llllllllllllll\llllllllllllltllllllllllllllllltl11111111111Um•1mu11m ... ,.,. ............ .,, ~ 

a i 
~ ~ I .IIINMli I 
=d, ................... .., ...... IJIIUIIIIIIIIUUIIIIIIIIIUIIIIIIIIUIIII 1IIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIUIIIUIIINJUIU111111, not1uUllj'" 

g1111111111111n11111111nu1111111111111111111111111111111111111111111111111111111nt111111111111mmm11mmn111111111n11m111111111111111111111111111111g I~,~§~ s-:~.~~~~i~:u:::,! ~::~i!~~~~ I 3 = II = eeltle without dela,7. We can llhow 7ou bow El 

i tmuu;n"i T~1£:[t;!:f ~;;~~~y I 
E 5 
:i1111111111111111111111111111111111111111111111111111111111111111111111n11111111111111111111111111111111111111n11111111111111111111111111111111111111111111111111ii 

11111111111n11111111111u1111111111m111111111111111111111111111111111n111mm11111111111111111111111111111111rm11111111111111111u1111mu11111111111111n; 

i PROVIDENCE H-B I 

t .. ::.:.:~~ii~~;}i;f ~:~I!~U 

!IIUIIIIIHIIHlllllllltltltlHHHtnttllllltttltttlttlltllllftllfHIHttlllff1111111111Ullllllllll lltlllllllfl llllllllfllllllHIIHIHHHHHHHHt1111HIHta' I JOHNSON gh!:e;::1 I 
I_ Adjustable I= 

The beat ch anger oo the m&rket. 
Ca.n be adJuated b7 the cooductor lo 
lhrow ou t a vamoc oumber of 
cotoo, nece11&r7 to meel chance• In 
rateo of fan,, . 

Flexible 
Each barrel a oepa rata unit. permit­
tine lhe conductor to lntercbanse 
lhe barrele to eutt b l• penooal re-
ami;,enm:~t~ i~d ~~l:.lltate the ad-

JOHN SON FARE BOX COMPANY 
Ravenswood, Chicaro. 111. 

;IHHIHHIIIIIHUllfHIHIIIIIIIIHHIMHAIIIIIIIIHIHllllllflllllll llll llllllllllllUIIIIIIUW.llUIIIIUllllllllllllllllllllllmmttlllfflntfUIIIIII J 

!llllntllllfflffllllUIOHllllhl1"1111111111HtallllllllllllllUIIIIIIIJllllllllllllllllllllllllll111111111111111111111111111111111111111111111111111111llllllJ! 

i D~.;~;::::J Gets Every Fare ! 
i PEREY TURNSTILES ~ 

=:
j or P ASSIMETERS _I=: 

V•• lhem In ,·oar l'r•paym,nt Arfflo •nd _ 

~ Percy ~fan:t;;~t:";;ng Co., Inc. ~ 
i JOI l'1trk A.-enue, N"" l"ork City ~ 
f;11nt11UHMttUIIIIUlf.JHIHIHIUHtHttltllUlltttllllllttt1Hf1Ulllfll1llllhllfHIUIUIIIHlffllltllUIIIIHIIIIIJlllltttlltllHllffllll1UIHllnl1tl?. 

.1unmmn1u1111111,mm11111111111111n,11n11111111n11mm111tt11111111111111111111111111n1111111111111111111111111111111tt111111111111111111u111111m: 

1 RA,a-WA'( u~•'-'.,.'« coMVAl'I~ I 
~ CA R COMFORT WITH HEATERS ~ 

~ UTILITY REGULATORS ~ 
~ VENTILATORS j 
I I II -~-~l..!%':'Ji:d Rt '%a7!i.fo":. ~=;~~\!';,o:,d;,•t I 
~ = AtNIIIIIIUlllltllJ-IIIIIIIINllffllllllnlnttlnutlllllllltmnnffllNllllntlnnmn11:11111wtt1tltUflntffltlHUHlfl'IIUlflHIIIIIIIHIIIIIIG 

ramHIHHIHUIUIIIIHUHOllflllllllllllffllHIIUIUlllllnmetnlllttllflltUHIHIUutfllltnltllllJIIJJlllllllll llltllllllllllflllllllflllllfHllfn; 

i i ~ rF~:::i;.~ ...... ~~~~~~] = & = 

I Electr ical Insulation and HeadHning, I 
; THE PANELYTE COMPA N Y, Trenton, N. J . i 
... HIUlll&ttllllUIIIIIHIIIIIH1ffflAIIIIIIIIIIIIUJIIJIIHIIHIHIUll"911UIIUlttHHHlllllllt•11tlfllllllllHIHlllttllllllHIJlfftHDHfflllnttlllff• 

~MllffllllllllUllflNlllllllllllllllllltmlHlltllHlfflllllllllllllllllllllllllllllllllllllllllllflllllllllllllllllfllllll lHIJIIIIIIIIII " .. 1111110~ i SAMSON SPOT WATERPROOFED TROLLEY CORD I 
= • = s i = i=t!~~.,,;_;;,,a11:: ao,:,ooic..--.-c ;; 
~ Trad• •cut B•&· U. s. Pat. 01r. i 
1 Made of extra quality ,tock firm ly braided and amooUilJ' tlnlabed . i = Caret.ill,- Inspected alld ,u&ranteed free from .llaw,. = 
E Sample• and toforma Uoo r ladlJ' 1eot. El 

I SAMSON CORDAGE WORKS, BOSTON, MASS. ! 
~NllllllllllltlWllllllltnllltllftlllltttlllllHtlftlltHIIUDIIIIIIPlllllhlllllllttlllflllttlllf"""'fl"Hfflttltllflflllttfnlll ffllJUHffllllll..., 
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POSITIONS VACANT 

SP~:CIAL track work draftsmen wanted 
preference given men having had experl -
rnce with s))('cla l track work manufac-
rnrer, but will conelder one or two junior 
draflsmen familiar with trlgonomelry. 
State age, experience and salary In ftrst 
letter. P-774, Electric Railway Journal, 
Old Colony Bldg., Chicago, 111. 

YOUNG englnec.>r wnnt<.>d with experience 
on s(ret--t railway track n1alntcnance and 
construction; college man preferred, for 
poslllon In Hales de8artment of rapidly 
!TT'owlng lndu~try. Ive full particulars 
as to education, experience and salary 
expected. P-792, !~lee. Ry, Journal, 10th 
Ave. at 36th St., New York. 

-
POSITIONS WANTED 

ACCOUNTING executive, railway, electric 
and gas utllllle$, now employed, seeks 
change; can produce results. P,V-780, 
Electric Railway Journal, Old Colony 
Bldg., Chicago, Ill 

l'AR palnler wants poeltlon; letterer, 
strl11,,r and varnlsh<'r. Can do anything 
lo be done on a car In the line of paint-
Ing; an nil around man. P\V-791, Elec. 
Hy. Journal, 10th Ave. at 36th St., New 
York. 

1:i,:NERAI, re11alrman, 12 years' experience 
on armalure winding, and electric equip-
ment, on clly and Interurban e~ulpment. 
P,V-779. m,•t·. Rv. Journal. 01 Colony 
Bldg., Chicago, Ill. 

TRAFFIC managt-r. com11t:tenl to handle 
trnlllt> promotion and public relntlons 
work. including advertb•lng for railway 
company ol)<•rallng clly and Interurban 
rail and bus service. At 11resent assistant 
with 1<uch company. Particularly vnlu-
able to company modernizing or expand-
Ing Ila 1<ervlce. Good buslne~s seni<e and 
practical knowledg-, of rail and bus 
oJ)eratlon. P\\"-790, J-:lec. Hy. Journal, 
!0lh Ave. nt 36th Rt., New York. 

SALESMAN WANTED 

Side 14'Jne 
Salesman who Is already calling on, 

or In touch wllh street railways In 
lhe eutern part or the United Statea 
to take on a new article for aale. paying 
a good commlsalon for whleh there Is a 
great demand, and vc"ft little compel!-
lion. SW-784. Electric allway Journal, 
Leader-Newa Bldg .• Cleveland. Ohio. 

• .. . .... "-""" ..... ''""'""'"'"'"""""'"'"""'""'""'" .. -... , . 
! . 

Keep your Eye 

I on the 
I 

! Searchlight I ! 

i 
i and your i 

I Advertisements m it 
I 

USINESS OPPORTUNITIES 

1_ .. , ............................................. "'"'''""'""'""''''''" ............ ,_,"": 

68 B~~~;-A I 
MOTORS I 
Splendid Condition I 

Complete $150 Each I 
Transit Equipment Company i 

Car.-Motor1 i 
601 Fifth Avenue. New York ! 

r., ............................ - .................................................. .,, .................... l 
:,ttt1111H1111n111ttHlt11t1111H1111111111tH111t111111n1111t11,,,111,1n1111H11,,,,111111ttttot11111r 

E WANTED ~ 

) Orders for Oak, Car Stock, i 
~ Cross Ties, Switch Ties, Timber ) 
E Have four mill• In ovcratlon. A rood •land 1 
~ of timber. Grades iruaranl.eed. Price. 1 I right. ~:n~tL~~~1~:'::e~iFo. co. I 
~""'i.t~ ... ~.~ .. ~ ..... r:?.; .. ~.: ... ~.!~.-.~ .. !:1.~.!.~ ... ~~-~!fa ... ~r.~.; ...... i 

ttti.:i'L.A l" ►"h 
l ttt l ~nt"hH 
t t T lhC'h"• 
~ ru l ~ lnc-.ht'I •. 
R1t~r,,rt11ur, 
.tr: dd'N"rU,1'1'7 i"d; 

,nli cotumri. l ~Iv 

K \Tt: l't:JC ISCU 
t I ~• ttl I • • I U •n 

.••rJnrlJraf"I ~fr1JU4"tl 
h •n••• 1 •ntlr.a1h ,_, 

• lt Jnrt- .. 11 t I "'4 

l: .f I 

I-
I 

I 
FOR SALE 

30-GE-IO00 Motors 
50-GE-80 Molors 

r•-••••-• .. •••••-• .......... •:::;•;;-;A:;-
i 20-lllrn,y S11lrl7 Cara. Brill built. S!,at· i Inc 3:?. 
i 8~t,i lntrrurb■n•. 48 fl. lone. S..a\Jnc 

i El~ECTRIC t:QUIP!\IE!'iT C'O. 
! Commonw,nlth Bide., Phlladrlpbl&. Pa. 
f............................................................ f 

11- ............ ,. ...... " ................................................................................... ., ............................................................... .. 

SOME ONE WANTS 
TO BUY 

the equipment or machinery that yuu are 

not using. 

Th is may be occupying valuable space, 

collecting dust, rust and hard knocks, in 

your shops and yards. 

SELL IT BEFORE DEPRECIATION SCRAPS IT 

THE SEARCHLIGHT SECTIO:-: 
IS HELPING OTHERS 

l - LET IT /IEU' )'OU ALSO J 
(11~8 _ ------------- _________ __, 
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Advertising, Street Car 
Collier, Inc .. Barron G. 

Anchors, Guy 
Elee. Service Suppllee Co. 
Ohio Brass Co. 
Weetingbouse E. & M. Co. 

Armature Shop Tool• 
Elec. Service Supplies Co. 

Automatic Return Switch 
Stands 

Ramapo AJax CQrp. 
Automatlo Safety Switch 

Stands 
Ramapo Alax Corp. 

Axles 
Bernie Car Truck Co. 
Bethlehem Steel Co. 
Brlll Co., The J. G. 
Carnegie Steel Co. 
Johnson & Co .• J. R. 
St. Louie Car Co. 
Westioghouee E. & M. Co. 

AxlNI (Front and R<'ar) 
\fotor Trn•k & Passeng-er Car 

Timken-Detroit Axle Co. 
Axles, Trailer & llotor Bus 

Timken-Detroit Axle Co. 
Babbitt Metal 
AJax Metal Co. 

Babbitting nevl,eo 
Columbia Machine Wke. 

Badl:t'• and BottoDS 
Elec. Service Supplice Co. 
International -Register Co., 

The 
Bearlng1 and Bearlnl' MeW. 

AJax Metal Co. 
Bemis Car Truck Co. 
Brill Co., J. G., The 
Columbia Machloe Wk■• 
General Electric Co. 
More.Janee Braes & Metal 

Co. 
Weetinghouee E. & M. Co. 

B..arlnge, Center and Roller 
Side 

Stucki Co .. A. 
8"11• and Goni:• 

Brill Co., The J. G. 
Columbia Machine Wke. 
Consolidated Car Beat. Co. 
Elec. Service Supplies Co. 

Boilers 
Babcock & Wilcox Co. 

Boudlnr ApJ)Qrntos 
Amer. Steel & Wire Co. 
Electric Railway Improve-

ment Co. 
Elec. Service Supplies Co. 
Ohio Brass Co. 
Rall Weldlog & Bonding Co. 

Bonde, Roll 
Amer. Steel & Wire Co. 
Electric Railway Improve-

ment Co. 
Elcc. Service Supplies Co. 
General Electric Co. 
Ohio Brass Co. 
Rall Welding & Bonding Co. 
Weatioghouee E. & M. Co. 

Ronk Publishers 
McGraw-BUI Book Co. 

Roxes, Jonctlon and Outlet 
National Metal Molding Co. 

Brackets and CroM Arma 
(See also PolM, Tlea, 
Posts. Etc.) 

Elec. Ry. Equipment Co. 
Eire. Service Supplies Co. 
Hubbard & Co. 
Ohio Braes Co. 

Brake AdJoslere 
Brill Co., The J. G. 
National Ry. Appliance Co. 
Wealioghouse Tr. Br. Co. 

Rrake Shoes 
Amer. Br. Shoe & Fdy. Co. 
Bemis Car Truck Co. 
Brill Co .• The J. G. 

BrakP!I, Brake Systems and 
Rrake Parte 

Allls-Chalmere Mfg. Co. 
Bemis Car Truck Co. 
Brill Co., The J. G. 
Columbia Machine Wka. 
General Electric Co. 
National Brake Co. 
Weetlnghouse Tr. Br. Co. 

Brooms Wire & Rattan 
Paxson Co .• J. W. 

BMl!lhee, Cnrbon 
General Eleetrlo Co. 
Jeandron. W. J. 
Le Carbone Co. 
Weetlnghouse E. & M. Co. 

Bne Seals 
Heywood-Wakefield Co. 

Bn-, lllolor 
Brill Co .• The J. G. 
International Motor Co. 
N. Y. Tran•portatlon Co. 
St. Louie Car Co. 

ELECTRIC RAILWAY JOURNAL 

WHAT AND WHERE TO BUY 
Equipment, Apparatus and Supplies Used by the Electric Railway Industry with 

Names of Manufacturers and Distributors Advertising in this Issue 

Bushings 
National M'ctal Molding Co. 

nuahlnge, Cose llardenNI 
and l\langanrse 

Bemis Car Truck Co. 
Brill Co., The J. G. 

Cables. (See Wires and 
Cublee) 

Orunbrlo Tapea, Yellow and 
lllack \'arnloh 

Irviogtoo Varnleh & Ins. 
Co. 

Curboo Broshea (SN, 
Brushes, Carbon) 

Cars, Dump 

gf~~r~gi!af- S~eeln::~r Co. 
St. Louie Car Co. 

Cnr Lighting Fixturea 
Elee. Service Suppliee Co. 

Car P11nel Saff'ty Swltehrt1 
Coneolidated Car Beat. Co. 
Weetlnghouae E. &. M. Co. 

Car■, P8A8e11ger, Frelg-ht, 
Ex press, etc. 

Amer. Car Co. 
Brill Co., The J. G. 
Kuhlman Car Co., G. C. 
McGuire-Cummlnge Mfl'. Co. 
ftt~~- Rlar AJg11an"" Co. 
Wason Mfg. Co. 

Can, Ga•• Rnll 
Brill Co., J. G., The 
St. Louie Car Co. 

Cora, Se,cond Hand 
Electric Equipment Co. 
Traoail Equipment Co. 

Cnn, Self-ProprllNI 
Brill Co .• J. G., The 
General Electric Co. 

CIU!llni:s, Brus, Composition 
or Copper 

AJax Metal Co. 
Andenou Mfg. Co.. A. & 
J.M. 

Columbia Mnchlno Wk•. 
lllore.Jooea Brue & Metal 

Co. 
CaAtlnn, Gra1 Iron and 

Steel 
American Strei Foundrlc1 
Bernie Car Truck Co. 
Columbia Machine Wks. 

Cn•tlnp, lllallrable and 
Uratu1 

Amer. Br. Shoe & Fdr. Co. 
Bemis Car Truck ~o. 
Columbia lllaehlne Wke. 
Horne & Ebling Corp. 

C'okh,ra and RetrlrvrTB, 
Trollry 

Elec. Servlre Suppllee Co. 
Ohio Brase Co. 
Wood Co., Chu. N. 

Cotenary Oonstru,tloo 
Archbold-Brady Co. 

Cellln1:11, Plywood, Panrl• 
Baakellte Mfg. Co. 

C'hnln, Parlor Car 
Heywood-W11kefield Co. 

Chnni:r Cru-rlera 
Cleveland Fare Box Co. 

Circuit-Breaker• 
Anderson, A. & J. 111. Mfg. 

Co. 
General Electric Co. 
West•~•l:iouse 'F.. & M. Co. 

Clamp• ann connttton tor 
Wirta and Cables 

Dossert & Co. 
Elec. Ry. Equipment Co. 
Elec. Ry. Improvement Co. 
Elec. Service Supplies Co. 
General Electric Co. 
Hubbard & Co. 
Ohio Brass Co. 
Weetioghouse E. & M. Co. 

C1NUtf'T11 and Sera Pff11 Traek 
( SN! also !,now-Plows, 
Swrepers and Brooms) 

Brill Co.. The J. G. 
Cll,ate 

Natl. Metal Molding Co. 
Clas1ere and Soeketa 

General Electric Co. 
Coal and Ash Handling (See 

Ooo.-..,ytng and Holstln,: 
!llachlnery) 

Co~1JI\'t':;!!.ng and Wlndln,: 

Columbia Machine Wka. 
Elec. Service Supplice Co. 

Coll•, Armatore and Flrld 
Columbia Machine Wke. 
General Electric Co. 
Westinghouse E. & M. Co. 

Coils. Chokr and Kleklng 
Elec. Service Supplies Co. 
General Electric Co. 
Weetioghouae E. & M. Co. 

Coln Counting Machlnee 
Cleveland Fare Box Co. 
lntern'l Register Co. 
Johnson Fare Box Co. 

Coln Sorting ~lachlnP!I 
Cleveland Fare Box Co. 

Coln Wrappers 
Cleveland Fare Box Co. 

Commutator Slotltt• 
Elec. Service Supplies Co, 
General Electric Co. 
Weetinghouee E. & M. Co. 

Commutntor Truln,: Dn·lce1 
General Electric Co. 

Commutators or Parta 
Cameron Elec'I Mfg. Co. 
Columbia lllachlne Wke. 
General Electric Co. 
Weetlngbouae E. & M. Co. 

cxw:t~~r:;.:.1r Mfl'. eo. 
General Electric Co. 
Su!Uvan Machinery Co. 
Weellugbouee Tr. Br. Co. 

Comt•rt-seors. Gas 
Sullivan Machinery Co. 

Com1,re••ors, Portnble 
Sullivan Machinery Co. 

Condrnsor Pnl)1"rs 
Irvington Varni•b & Joa. 

Co. 
('ondf'OM"fl 
Allle-Cbalmer■ Mfg. Co. 
General Electric Co. 
Westinghouse E. & M. Co. 

C'ondnlt•, IDterlor 
Natl. Metal l>loldior Co. 

Connrctor■, Solderlrw• 
Doll8"rt & Co. 
Wcaline-house E. & M. Co. 

Conn,elors, Trailor Car 
Consolidated Car Beat. Co. 
Elec. Service Suppllea Co. 
Ohio Braae Co 

Controller■ or r■rts 
Allls-Chslmere Mfg. Co. 
Columhla Machine Wks. 
General Electrie Co. 
Wcatlnghouae E. & M. Co. 

Controlltt lt•i:ulator• 
E!i,c. Service Supplle11 Co, 

Controlllo,: 81•l•m• 
Gmcral El~trlc Co. 
Wealinrhouse E. & 111. Co. 
Connrt•r■ , Rotar1 
Allla-Chalmer■ l\lfg. Co. 
Gen,ral Electric Co. _ 
Westing-house E. & M. Co. 

Copprr Wlrr 
Anaconda Copper Mlnlne­

Co. 
Cord, Bell, Troll•1, lte,;l■ltt 

Brill Co •. The J. G. 
Elec. Service Supplies Co. 
Jnternat'l Rerleter Co., 

The 
Roebllog'1 Sane 

A. 
Sameou Cordage 
Silver Lake Co. 

C'ord Connreton and 
C'nupler,i 

Elec. Service Sopplle,i Co. 
Samson Cordage Work• 
Wood Co., ChH. N. 

Couplf'T11, Oar 
American Steel Foundrle1 

g~l! ~~,;·,s~~- J. G. 
Westinghouse Tr. Br. Co. 

Crose Arm• (RN, Bnu,ket•) 
C'ro••lng Foundntlone 

International Steel Tie Co. 
Croa•lng, Fro,: & Sw!t,h 

Ramapo AJax Corp. 
CroBSln,:, lllnn,:anese 

Ramapo AJax Corp. 
Crn11tdDJ:'R 

RamaJJO AJax Corp. 
Cro•sln,:, Tra<-k (See Traek, 

8Pt'clal Work) 
Cros1inp. Trolley 

Ohio Braes Co. 
Curtains & Curtain Fl.xtone 

Brill Co .• The J. G. 
EJec. Service Supplice Co. 
Morton Mfg. Co. 

Dooler'• Machinery 
Elec. Equipment Co. 
Hyman-llliehaela Co. 
Traoalt Equipment Co. 

V.-ralllng De.-1,es (Sec, also 
Traek Work) 

Deralllni:- SwltchP!I 
RamaJJO AJax Corp. 

n.-.11nat1on Sign• 
Columbia 'Machine Wke. 
Elee. Service Supplice Co. 

nl't,...t h·e St'rvlee 
Wish-Service. P., Edward 

Door Operollng Devlcee 
Brill Co., The J. G. 
Coneolldatcd Car Beat Co. 
General Electric Co. 
Nat'! Pneumatic Co., Joe. 
St. Louie Car Co, 

Doors & noor Fixtnrrt1 
Brill Co., The J. G. 
Coneolidated Car Beat. 
General Electric Co. 
Morton ~Hg. Co. 
St. Louie Car Co. 

Co. 

l>oora, Folding \'estibul" 
Nat'! Pneumatic Co.. Inc. 
Safety Car Dcvicee Co. 

Drlll•, Rot'k 
Sullivan Machinery Co. 

Drill•, Traek 
Amer. Steel & Wire Co. 
Elcc. Service Suppliea Co. 
Ohio Brass Co. 

Dryen, Sund 
Elec. Service Suppllee Co. 

Eura 
Ohio Bra•a Co. 

Eronomlz,r■ 
Po,..cr Specialty Co. 

Eltttrlenl Wiret, anrl Cnblra 
Amer. Electrlenl Worka 
Amer. Steel & Wire Co. 
Roobllnir'• Sons & Co .• 
J. A. 

J;l...,trlc Orlodrro 
Wcatern Electric Co. 

f~lf"4"trode111, Carbon 
RaH Welding & Bonding Co. 

J;Jr,trod..,., 81••1 
lt&II Welding & Bonding- Co. 

Emmrllll 
Beckwith Chandler Co. 

t:ni:lne•rs, l'on1ultln,:, C'on-

Altfi•~~ni a8: .. or.r;:t1ni: 
Archbold-Brady Co. 
ll(oeler. John A. 
Bibbins. J. Rnwlaod 
Buchanan & Layng Corp. 
Bureau or Commercial 

Economlca. Inc. 
Day & Zimmermann, Inc. 
Drum & Co.. A. L. 
Ford. Bacon & Davi,, 
Hemphill & Welle 
Holst. Eoi:elhardt W. 
Jsckeon, Walter 
Kelly Cooke & Co. 
On,:, Joe R. 
Railway Audit & Jnspec­

llnn Co. 
Richey, Albert S. 
Robinson & Co., Dwight 
P. 

Sandrreon & Porter 
Ste,·r.na & Wood 
Rtonc & Wcboter 
White Eng. Corp.. The 
J. G. 

}"Are HOX("PI 
Cleveland Fare Box Co. 
Johnaon Fare Box Co. 
Nat'! Ry. Appliance Co. 

Farr Re,:l,tN-. 
Ohmer Fare RE.'gieter Co. 

F"ntts, Wo.-rn Wire and 
t'enee Pmts 

Acme Wire Co. 
Amer. Steel & Wire Co. 

F•nd•n and WhN'I Guards 
Brill Co.. The J. G. 
Cnneolldatf'd Car Fender Co. 
Elec. Service Supplies Co. 

Flhre ancl Flbrr Tobin,: 
Westloghoose E. & ~I. Co. 

Flrld Coll• (Ser Coils) 
Flani,:eway Gnar,ls, Steel 

W. S. Godwin Co .• Inc. 
Flnodll,:hls 

Elec. Service Supplies Co. 
For,:lni:• 

Brill Co.. J. G.. The 
Frogs & Cro••ln,:s, Tre Rall 

Ramapo AJax Corp. 
Fron, Traek (See Trnck 

Work) 
Frop, Troll•1 

Ohio Braes Co. 
Foot'• and Fose Bone 

Columbia Machine Wke. 
Cooaollda1ed Car Beat. Co. 
General Electric Co. 
Westinghouse E. & M. Co 

Fusee, Refillable 
General Electrlo Co. 
Johoa-lllanvllle, Inc. 

Gnsket• 
Weetloghouse Tr. Br. Co. 

Gos Producers 
Weetlnghouse E. & M. Co. 
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Gns-Eleetrlo Caro 
General Elec. Co. 
Westinghouse E. & M. Co. 

Gates. C'ar 
Brill Co .• The J. G. 

Gl'lir Rlnnks 
Brill Co., J. G., The 

Gear Coses 
Chllllngworth Mfg. Co. 
Columbia Machine Wke. 
Elcc. Service Supplies Co. 
Westinghouse E. & M. Co. 

Gear• nnd Pinion• 
Bernie Car Truck Co. 
Columbia lllacblne Wke. 
Elec. Service Supplies Co. 
General Electric Co. 
Nat'l Ry. Appliance Co. 
N'utlall Co.. R. D. 
Tool Steel Gear & Plolo1> 

Co. 
Grnrrntln,: Seta. Gaa-Eltttrlc 

General Electric Co. 
o,neratora 

Allia-Chalmera Mfg. Co. 
General Electric Co. 
Westinghouse E. & M. Co. 

Glrdrr Rnlls 
Lorain Steel Co. 

Goni:- (See Bell• and Gonp► 
GrrOM'B (SN! Lohrleanta) 
Grinder• & Grlndlne- Snpplle• 

Metal & Thermlt Corp. 
Guard Roll Clomps 

Ramapo Alax Corp. 
Gunrd Ralla, Ttt Rall &! 

i\lnn~Mt"llf' 
Ramapo AJax Corp. 

Gunrds, Trollr1 
Elec. Service Supplie• Co. 
Ohio Brase Co, 

llnrp•, Troller 
Elec. Service Supp!lca Co. 
lllore-Jonee Bran Metal Co. 
Nottall Co., R. D. 
Star Bras• Worke 
Thornton Trolley Wheel Co. 

lll'ltdll,:ht• 

~~'i."era~eru:,~~rl~uBR~iee Co. 
Ohio Braas Co. 

Jlmdllnln,: 
llaakellte lll fg. Co. 
Paoelyte Co. 

IINltera for Special Purpo1n 
Power Specialty Co. 

11,ntrn, C..r (Eledrlc) 
Coneolidated Car Heat. Co. 
Gold Car Heat. & Ltg. Co. 
Nat'I RY. Appliance Co. 
Smith Heater Co., Peter 

lleatt>r111. Cur, llot Air and 
\\'Ht,rr 

Elec. Service Supplice Co. 
Smith Heater Co., Peter 

Jlrlmf'h, Wrldln,: 
Rall W<'ldlng & Bonding Co. 

Holata &: Lifts 
Columbia Machine Wke. 

Hot.I•• Portable 
Sullivan Machinery Co. 

ll1draollc Maehlner1 
Al111-Chalmere Mtg. Co. 

Instrom"1la Meunrlog, Test• 

E
1
1~t ~l~~~~~es Co. 

General Electric Co. 
We•lln&"house E. & M. Co. 

Immlatlng Cloth, Paper and 
TaJM> 

General Electric Co. 
Irvington Varnish & Joa. 

Co. 
Okonlte Co. 
Stand. Underground Cable 

Je~
0

tlaghouse E. & M. Co. 
Insuln11n,:, !-Ilk & Varnlllh 

Irvington Varulsh & Ioe. 
Co. 

ln•ulatlon (See also PainlA) 
Electric Ry. Equipment 

~fee. Service Suppllee Co. 
General Electric Co. 
Irvington Varnish & Ins. 

Co. 
Okonlte Co. 
Westlnghouee E. & 111. Co. 

lnsolntlnn Slots 
Irvington Varnish & Ina. 

Co. 
lrumletors (See also Line 

!llaterlale) 
Elec. Ry. Equipment Co. 
Elec. Service Supplies Co. 
General Electric Co. 
Irvlnrtoo Varnish & Ina. 

Co. 
Ohio Brass Co. 
Western Electric Co. 
Westinghouse E. & M. Co. 
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I 
I I 

l
==i for yo111· passengers? !=_: j==-~ 

Not if you use -

! AJAX I' I B~::: ~:~;= :~n:ES I 
I I _ 
1 The A~:!•~*:~~tmpany I 

Cold Dinners 

w TORX cmCAGO BOSTON CLJDVEL.\ND ~ 

"DIJ!trtnllol Tu,o-Cor Train. TrtJllw llInnpln1 t""4 clur •I Sr...c:A.• 

DIFFERENTIAL CARS 
Standard on Fifty Railwaya for 

Track Maintenance Track Con1tructioa 
Aah Di1po,al Haulinir Crontie, 
Placinir Ballaat Diopooal of WHte 
Coal Haulinir Snow Diapooal 

Concrete Materialo to the Job 
ExcaYated Material to tbe Dump 

For Economy 
THE CLARK CONCRETE BREAKER 

THE DIFFERENTIAL BOTTOM DUMP CAR 
THE DIFFERENTIAL COMBINATION 
CAR-WHEEL TRUCK aod TRACTOR 

THE DIFFERENTIAL STEEL CAR CO. 

63 

IIHIHIHMNIUUIHAnnHffllHIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIUllfUIIIUIIIIIUIHfflHNffllWIIIIIIIIIIIIIIUIIIIIHIHlltmlUIIJ 
Findlay, Ohio, U. S. A. 

------------------------

Manufacturing Company 

General Offices 
111 W. Monroe St., Chicago, Ill. 

Street Cars, Trucks 
Snow Sweepers 

------wtllfflfflJIIINltlllUllrrllNIIIUIIUIIIIIJlllltlJHlllmtflllllHlfflllllllUfflHlllllllttlllllllUIIIIIIUIIIIIIIIHIIIIIIIIIIIIUllllllltltlllllllllllllllfflllllllll"fll l lllllllllfllllHlllllllffllnlllllHHHHlllrt&NJf ___________ _. 

lllllffllUIINflflHIIIIIIIUUIUtfllllUIHIIRIHIIIIIIIIIIIHJIIIWANllllmlllllUltlllllllg 

V/ aterproofed Trolley Cord ! 

h the finest cord that acicocc and akill can produce. 
111 wcariog qualitiu arc unsurpassed. 

FOR POSITIVE SATISFACTION ORDER 
SILVER LAKE 

If you are not familiar with the quality you will b,, 
1urpri1cd 11 it1 ENDURANCE and ECONOMY. 

!lold by N■ r Wcll'ht■ and Fall L•nl'II•• 

SILVER LAKE COMPANY 
M•na/ucfurff■ of b■ll, ■l,nal and oth■r ~•• 

Newton..-ille, ManachuHttl 'l,,a ____ &MSE•WMIIIUttmmlllllJlllllffftffllllM _____________ _ 

;•1111111Hllfflll111H .. ,11,1111111m1111nnttrtfflllfflUIIII -·····•r•---·"'"'"'"·""----------. 
i = 

I 
THORNTON 

Tbe troll•:, whaal with the blsla 
mUease aide bearins 

Thornton \Vhecls with Thorotoo side 
~aring, arc unusually loni•lind, re• 
quire Ins lubrication, and le11 maio• 
trnancc. They arc free from Yibra• 
1ion and noisclc11. No bu,hlog,. ,,,. 
(.•t1ti1att t/rtm. 
llearlnp make ll[U, &bonoand or mon, mllN 

Send for tlH criptl fl• einula, 

Thornton Trolley Wheel Co., 
lncorpcwate,I 

A1bland, Kentucky 
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loenlalor Pins Pkkup, Trolley Wire 

Elec. Service Supplies Co. I E lcc. Service Supplie,, Co. 
Repair Work (See alao 

Colle) I Sprinkler-. Track and koad I Troll•J' lllaterlal, O.-.•·head 

Hubbard & Co. Ohio Brass Co. General Electric Co. 
Weatinghouse E. & M. 

Brill Co .. The J. G. Anderson, A. & J. lll. 
McGuire-Cummings Mtg. J\l(g. Co. 

Jacks (St>e also enu,..,, Pinion Poll~rs . 
Uoisla and Lifts) Elec. Service Supplies Co. Replac,rs, Car 

Co, Ca. Elcc. Service Supplies Co. 
Sitt! and !Herl Prodnch 

Carnegie Steel Co. 
More.Jones Braoe & Metst 

Co. Buda Company General Eloctric Co. Elec. Service Sup. Co. Ohio Bras• Co. Columbia Machine Wke. Wood Co .. Chas. N. 
Re•lotancee S~P•, <'nr Elec. Service Suppllea Co, l'lnlnns (See Gears) Consolidated Car Heat. Co. Brill Co .. The J. 0. Troll•Y Shoe 

Miller Trolley Shoe Co. 
Joints, Rall Pina. Ca&e Hardened, Wood Jkalatance, Wlrr and Toh, 

(See Rall Jolnte) B~~.1i.:'r Truck Co. General Electric Co. Stokuo, ,i,.~h•nkRJ 
Morton J\lfg. Co. 

Trollry Whttl Bushing, 
More-Jones BrMa & Meter 

Co. Journal Boxes Elcc. Service Sup. Co. Westinghouse E . & M. Co, Babcock & Wilcox Co. 
Bemis Car Truck Co. Ohio Brass co. 

1 
Westinghouse E. & M. Co. 

Brill Co .. J. G, Westinghouse Tr. Brake R .. ~;:~;~ 1:.'n°~leylk\~";'.-..... , Stop Slgnala 
Jooction B01N Co. Trolley) Nichola-Liotcrn Co. 

Troll•Y WheelM & Harp■ 
More-Jones Brass & Metat 

:to;,nc tnJ;,~:;:,o"un<;f'll'c:able '111~~:ooi,;1_ t . Iron Rheostota Storage nnttrrlee (SN- llut• 
Co. Plr•e Flttlni:• General E'lectric Co. C f,-rles, Storoi:•l 

Co. , 
Thornton Trolley Wheel Co. 

Lamp•, Goardl and FlxturN1 
Elec. Service Supplie,, Co. 
General Electric Co. 
Weetiog-houee E. & M. Co. 

Lampe, Arc & lncandeec,,ot 
(St>e a.Ion Headlights) 

General Electric Co. 
Westioghollile E. & M. Co. 

~r.,rc;,sl\~::o ac:. Mark« 
Ohio Braes Co . 

Lanter01, ClaB11flcatlon 
Nichols-Lintern Co. 

Lightning Prolt'Cllon 
Elec. Service Sup. Co. 
Ge~eral Electric Co. 
Ohio Bras■ Co. 
Shaw, Henry M 
Westinghouse E: & M. Co. 

Line Uat..rlaJ (SNl al■o 
Rrsckel ■ , Insulator•, 
Wires, Pie.) 

Archbold-Brady Co. 
Dol!S(>rt & Co. 
E~trlc Ry, Equipment 

Elec. Service Sup. Co. 
General Eleclric Co 
Hubbard & Co . 
M&':'·Jones Brass & Metal 

Ohio Braes Co 
Westinghouse E. & M. Co. 

Loeomnth·""• Elttlrlc 
General Electric Co 
McGuire-Cummings ·Mlg Co 
St. Louie Car Co · · 
Westinghouse E. & M. Co, 

LobricatlDJ< En,:lne""" 
Galena Sirna! Oil c., 
Standard OU Co · 
Texas Co. · 
Universal Lubricating Co 

l,nbrlcanta, 011 and G · 
Galena Sio:nal Oil Co "°"8 

Standard Oil Co · 
Texas Co. 
Universal Lubricating Co. 

~lan,:anf'le Porte 
Bemis Car Truck co. 

~n"""' Slffl Ooard Rails 
mapo Ajax Corp, 

Manga°"8" Sl"61 Swltehtw 
Fron & Croa1lngo • 

Ramapo Ajax Corp, 
Metrn (See lnatrom•nte) 
!tloldlDJ<, Jllf'tal 

ANIJia-Cbalmera Mfc co 
all . Metal Molding co· 

llotn, Booes <S•• Bn • 
lllotor) •••· 

!lotor' Leads 
Dosaert & Co. 

Motora, Electric 
Allls-<:1ia1mere M lg Co 
Westinghouse E. 11,.· M. ·co 

llotora and Gen,>rator · 
Allie-Chalmers Mtg ~ Sfta 
General Electric Co · 

Jlotormen•1 S...t.i · 
Brill Co., J. G 
Elec. Service Sup Co 
HeywOOd-Wakefleld c · 
St. Louis Car Co 0

• 
Woad Co .. Chas. ·N. 

Nute and Bolts 
Bemis Car Truck Co 
Hubbard & Co. . 

Oil Ilenten 
Power Specialty Co. 

Olla (See Lubricant•) 
Omnlbo.,.a (See Buses 

Motor) ' 
Oxy-Acetylen~ (St>e ColtlOf: 

ApJ>Rratoe, Ox,--Ae,,tyleor) 
Paclclng 

Elec . Service Supplies Co 
,":ealloghot.■e E. & M. Co. 

I •:::r..:td l,anil1he., Un10-

Beck-with-Chandler Co . 
Irvington Varoish & In s. Co. 

Pa~~!ch\~k l'arnlshes tor 

Becl!:with-Chandler Co. 
Nahooal Ry, Applian ce Co. 

Pavement R.-.ekrre 
lnrersoll-Rand Co. 
Sulllvan Machinery Co. 

p,.vfng Goard, Steel 
W. S. Godwin' Co .. Inc. 

Paving Mat..-lal 

Westinghou se Tr. Brake Co. WeStloghouse E . & M. 0 • Stroln, Insulators 
TroJlpy Whffle (See Whffl■•. 

Trnlley) 
Planrr• (Sre ~lochlne Toolo) Roller BPOrlng• Anderson, A. & J. )I. )Ug, 
Plates tor Tee Rall Switch•• Hyatt Roller B<,ar lng Co. Co. 

Trollry Wlrn 

Ramapo Ajnx Corp. Roofs Ohio Bross Co. 
Plh,re, Robb..,. lnsulutf'd Haskelltc Mfg. Co . Slnand 

Amer. F.Jectrical Workg .. 
Amer. Steel & Wire Co. 
Anaconda Copper Mio. Co. 
Bridgeport Brase Co. 
Roebling'e Son• Co .. J. A . 

Elcc. Service Sup. Co. R-Osettes Rocbllog'e Sons Co .. J. A. 
rtu,:• Nat'l Metal Molding So!><'rhNttn• 
Nntl. Metal Molding Co. Sunde.-.. Track llabcock & Wllrox Co. Truek1, Cor 

Pole Une llnrdwarr Brill Co .. The J . G. Power Specially Co. Bemis Car Truck Co. 
Ohio Drasa Co. Elec. Service Sup. Co . Sw<Pllf'r■, Snow (St>e Snow Brill Co .. The J. G. 

Nichole-Liotern Co . Pio"·•• Sw<Pt>Pni nnd McGuire-Cummings Mfg. 

Pole Relnforclnr; 
Hubbard & Co. 

Pales & TlH Trll'Rted 
Bell Lumber Co. 
lntcmallonal Creoaolinir 

Construction Co. 
Poles, Tie■ , Pn■te, l'lllD&" 

Lumh,r 
Bell Lumber Co, 
International Creo■otlnr 
Construction Co. 

1'0IN1, Trnll•1 
Bell Lumlx-r Co . 

Ohio Braas Co . llroom•l 
8
f.0i:.oule Car Co. 

Siuh Flxtuff'9, Car Swlteh••• Snf,ty Taylor Elec. Truck Co. 
Brill Co .. The J. G . Johna-Pratt Co. 

SCHnaorP:: •• & TEnabcl:g(SC;.rpetran- s~•,:th•1•·Lt.•ltttnrc ToPl:;ih.!''~,:';'..i!'h Black 
~ ., cuO S• mt•rn "· Irvington Varnish & In■• 

rn ancl &raprn, Tratk) Swllehf'■, Ttt l<ull Co. 
Sc,~~':ut't!,:i'"• Rohb•r Ramapo Ajax Corp. Torhln,>a, SINm 

& Elec. Service Sup. Co. SwltchNI, Tr11ek ( Sfo, Tru,k Allls-Chalmer, Jllfg. Co. 
SP<'t'IRJ Work) General Electric Co. 

& Beet •• 80• s .. ·ltch.. and Sv.11,hbonrd• Wcstlnr:house E. & M • Co. 
JFei~~:wil::fltd 

8c.,, Eloo. Scnice Supplies Co. Torbl....,._ Wal« 
St. Louis car co. C"',,-neral Electrl<, Co. Allls-Cbalmen Mfr. Co. 

cl, WNIU0~hnn•c E. & JI!, Co. n 
Srat ■, Car (8" al ■o Rallltn) Tap"" and Cloth• (SH 1111111- T~r:. 1S:..v1ce Supplies Co. ~~:~~-~{e'ke~· Co. lotlna: Cloth, l'nper noel Percy Mfg. Co .• Inc. 

Elec. Service Supplies 
Nuttall Co., R. D. 

St. Loulo Car Co . T•P<"I \ "ah·.,. 
Co. S...tlDJ: )lnt,riol• T,e Rall Sp,d~I Tr8"k \\"11rk Ohio Brass Co. 

Brill Co .. J. o. Ramapo Ajax Corp. Westinghouse Tr. Br. Co. 
Pni••• Tobolnr Steel 

Elec. Ry. Equipment Co. 
Elcc. Service Sup. Co. 

Heywood-Wakefl<ld Co. TPl,ph11n,.,, nnd l'arl1 \'arnl1h•d Pnprrs &: 8Uk• 
Sf'COnd lland t:qolpm•nt Elec. Sen-Ice SuppliN Co. lnlogton Varni■h & In■• 

El t i E I cnt Co Trrmlnnl•. Olhln Co. 
PnrtRbll! Grlndtr• H~Jn~:Ml~a~i': Co. · Std. Underground Cable Co. 

1 
\'•ntllalor■, Car 

Duda Company Transit Equipment Co. Tet1tlng 1n11rumtnl• IS•• In• Brill Co .. The Ji O. 
Pnll>l'"Rd• Shod••• \ "..,.tlbol, •tromenl!, t:lf'f'trlcnl Meno- Jl!'at'l RY. ApplCmce Co. 

Okonlte Co . Drill Co., The J, G. urlng TN1tlng Pl< ) Nlchols-Llntem o, 
Power S.n·loi,: De,·teeo Shnnl1 Thttmn;lnla • • Rllllwgyle U~:!:,t'co~o. 

National Hy, Appliance Co. Brill Co The J G Con•olldated Car Heat. Co. St • Lou 
l'r.••ur< lt.-nlatora Hubbard .. & Co. · •· Goh! Cor ll<•nt, & Ltg. Co. Weld('() Roll Jolnt•c 

General Eledrlo Co. Railway Utility Co. Alumlno-Thermlc orp. 
~~~~h~i:'i:':~~E. & M. SI~ .. .!::~••::. ~1:i:1 ll•arln,:•, Smith Jlcat•r Cn .. Peter Electric Railway lmprov.-. 

Co. Sl,;nal•, Cw- Stortlua: Tlrkrt ('hopptt• Iii: lit-a• 11~[!\t 2°Tllermlt Corp. 
Pump• Consolidated Car. Heal Co, troy,.,. . Ohio Bra,s Co. 

Allis-Chalmers Mf,:. Co. Elec. Service Sup. Co. Elec. Servke Supplies Co. Rall Welding & Bonding Co. 
Pun,p•, Air Lift Nat'I Pneumatic Co .• Inc. Tiu, ll~h11nl•11I . W•ldPro, Pnrt ■ ble El...trle 
Sullivan Jllachlnery Co. Sla:nalo. lndiNllng Dayton Jlfechanlcal Tie Co. Elc<etrlc Railway lmprove-
Pnmp■ \'acuum Nichola-Llntem Co. TIN! and Tl• Rodo, 1-1,rl ment Co. 

lnrersoll-Kand Co. S I s I Carn.-gte Steel Co. Obin Brass Co. 
Sullivan Machinery Co. l,:c'.!:,..,1::'""'"- 11 ghwa, · , Godwin Co .. Inc .. W. S. Rall Weldinr & Bonding Ce. 

Pon,br11. TlekPt Nachod Signal Co., Inc. International Steel Tie Co. Wl'ldlng Prorn...e and 
lotern'I Register Co., The Wood Co., Chae. N. Tira, Wood C,..n•• (Stt Pol••• ,\ppnrato• 

Wood Co ., Chae. N. S!,:ual s I DI k Ti••• l'osta, f'tc,) Alumioo-Thcrmic Corp. 
Rall Brorr• & Futrnlnp ~El s::..r~•Sop "'co Tool•, Traek & )llocrlln• Electric Railway Improve-

Ramapo Ajax Corp, N:'tioo Signal Co., Inc, nf'O0A m,.nt Co. 
Amer. Steel & Wire Co. General Electric Co . 

Rt\11 FIJJ,r Slnrk AdJu•lna (See Brake Columbia Jllachln& Work• :M etal & Thcrmit Corp. 
Philip Carey Co. Adjoot..-•) Elec. S,,n-ice Supplies Co. Ohio Braos Co.Bo di Co 

Rall Grlndrra (See Grind..-.) Slttt Who.lo and Cutt,r■ Hubbard & C,o, R&II Welding & n m: · 
Rall Joint• Andf'rsoo Mfg. Co .. A • ., TorehNI, Attt1l,ne (SH Wcstlnghou■e E. & M. Co. 

Carnegie Steel Co. J. lolbl M h Cuttlnir AllJ>Rraloo) W•ldlng Sitt! I 

Ra
Rialil ;oolninlt_Co,.\·•td·' ~f~~-ma:: E:~,g~c~r'eo. Tow•r■ and Tranomloalon Elrctrlc Railway mprove-

- • ~ Elec. Ry. Improvement Co. fo;troclnrN it'!\';n.~~tng & Boodlnr Co. 
~~!\n l~1

e~~i Corp. ~l~.J~~~r~~~p~e"M~~al ~!".,".~~~t,B;,::,<IJ'E~
0& M. Co. WhN'l Goaru (Stt Frndt,n 

Rail•. RPlnyln,: Co. TroeldNIA Trollq Caro aod Wh,..I Goarcl•l 
Foster Co.. L. B. Nuttall Co .. R. D, Drill Co •• The J. G. Whrrl PreuNI (Stt ,rachlM 
HYman-Mlchaels Co. Smok••tMko, Car St. Louia Car Co. Toni•> 

Ralls, SIN'I Nichols-Untem Co. Tra<k Grlndrro Wh.,la, Car. Cast Jron 
Carnegie Steel Co. Snnw-Plowo, Swttprro and Metal & Thermlt Corp. Tu,mls Car Truck Co. 
Foster Co., L . B. llroomo Tnack, Sprdnl Work Carnegie Steel Co. 

Rail W•ldlo,: Brill Co., The J. 0 . Buda Company Orlffln Wbeel Co. 
llletal & Thcrmlt Corp . Columbia J\lachlne Wk• . Columbia Ma•hlne Wka. Wh•rll, Car, Strei &: Stftol 
Rail Welding & Bonding Co. f.~~::g~~!la~:Je~en&': Cn, NC:

0
.Y, Switch & Crossing A~:i.,an Steel Foundri•• 

Rn~
1
1';;:{ Pining Guords. McGuire-Cummings Mfg . Ramapo Ajax Corp. Wbffl1, Wr.,ua:ht Stt'd 

Godwin Co .• Inc .. W, 8. Co. TranArPr (Ste Tlekrla) Carnegie Steel Co. 

Rl!~!~lid~~·'tar
8
il~t·co. 7~i~~j ~:.rt:!w1ng Co. Tg;,r;;:~~r J;;~1'lf,J~~~~•c~ '';.~~1

;;bl!rol/:~hine Wlu. 
Westinghouse E. & M. Co. Soldttlng and Brazing All- Transfrr Tnhl.., Elec. Ry, Equipment Co. 

Rllllan parntu• (8Pr Wrldlng American Bridge Co. ~~~".;rs~e•:iri~tr~~PJ'~'.8 " Co. 
:f!~. 'i,0.;,:v~c iup~\tes Co. ~ft::" -::1o1t.:'~a•~i. Tmn1tormf'f• Jllore.Jones Brass & Metal 
McGuire-Cumming-s Mfr. Co, Co. ~~:~ra~'J'e"c't~l~!~o. Co. Co. 
St. Louie Car Co. S(><'<lol ,\dhesln Papers We!!tlngbouse E. & M. Co. ~~ttall :io'p R. D. 

Rattan C11r S..nl Wl'l>blng IJ"vingtoo Vami•h & Ina. T d Safe! st 1 0 ., St~rpBraes Works 
ilrywood Wakefield Co, Co. r~•~• '· y, ' 11 r, Whl•li..,., ,\Ir 

Reclolmors, W81t,- & Oil Sl'.';;;.~1n ~~~1k~~k :Morton Mfg, Co. General Electric Co. 
Oil & Waste Saving Ma- Trolio· 118,...8 I Ohio Brass Co. 

chine Co . Spike• Elec . Service Supplies Co. Westinghouse E. & M. Cn. 
Rt>glatere nnd Flttlnn Amer. Steel & Wire Co. General E'lectric Co. Wire R-Ope 

Brill Co., The J. G, Spli~lng ComPonnds More.Jones Brass & Metal Roebliog's Sons Co .. J. A. 
Elec. Service Supplies Co,, Westinghouse E. & M. Co. Co. Witt■ and Cable• 
Intern'! Regist er_ Co., The Splidn,: Slee,·es (SPc Clnmp■ Nuttall Co .. R. D. Acme Wire Co. 
Ohmer Fare Reg;ieter Co. oncl Connectors) Ohio Brass Co. Amer. Electrical Work• ~g~e Automatic Regioter Springs. Car and Trurk Troll•J' 1188<'•• RPtrlnlng Amer. Steel & Wire Co . 

Amer, Steel & Wire Co. ~;:1,;:f,; tt;l 4',.0~~reCo~· Ohio Brass Co. 8~.fr'ri'11!c~~"c5 8::: 
JkJ)llir Shop Appllancro (See Brill Co., The J. G. Troll•Y Bo""" Okonite Co. 

Am,.,. Br. Shoe & F<IJ' , I 
Relnrnrct>mei,t, Concrete American Steel fouocdrlee ~~fialr'l~~'."'R.sftplie• Co. Anaconda Cop~r >!in Co. 

t{-'l::d:i,°gll l't~'P~> and F~~ Pitt Spring & Mfg. ~~t,ftk1~~,;-c~: I ~~~/:,°J~o~~n;;_c'l;. i". ~-
Co. Elec. Service Supplies Co. St. Louis Car Co. Wc•tlnghousc E. & M. Co. Std. Underground Coble Co. 



Februa ry 28, 1925 EL gCT RIC RAI LWAY JOURNAL 

1''1Cty-one cltle& wlll u1ttc 
the Cart'y Eln&tlto Sys­
tem oC Track Jruiulatlon 
In their track work thl,, 
sprln,:. 

''S b, boss!" 
Installation of Carey Elastitc 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 concrete 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 quieter operation. 

THE PHILIP CAREY COMPANY 
SJ Wayne Ave., Lockland, Cincinnati, 0. 

Se11d for Complete Data 

Elastitc Rail Filler 
Is Easy to Install 

a tap of a mallet holds it 
in the web of the rail 

Carey Elnsllte Rall i,·m.-r l11 a com• 
l)OSltlon ot l!peclally-temper,,d uphall 
and fibre which l11 used u a ro~lllf'nt 
cushion between tho rail and !hf' 
pn vcmcnt ab110rbln1t tra111c-lmp:ict. rail 
vibration and tralllc-nolsf'. It 1!1 pre­
Conned to flt any rall•..ecllon and 18 
rendlly Bhaped on tho job to flt a.ny 
track-cun·e. It ll! unaffN:lt!d by 
moisture or temperature changN1 and 
Is enduring und<'r all ""n1c,, c<>n • 
dltlon11. 

SYSTEM OP 
TRACK INSULATION 

BLOCK PAVEMEN't 

55 
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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 Sen·­
ice Company's lines between Mans­
field and Shelby, Ohio, has many 
distinctive features. 

In addition to its light weight of 
31,+60 lb. complete with quadruple 
ZS-Hp. motors, ·its Brill 77-E trucks 
arc equipped with Twin Swing 
Links, which retain the superior 

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 bulkhead. an excellent view 
is obtained from this compartment. 

This type car measures 38 ft. 1 ¼ in. 
m·er platforms, 8 ft. 6 in. wide over 
posts, 32-in. post centers, and scats 
•H· passengers, 16 of which arc in the 
combined smoking and baggage com­
partment at rear. 

~l THE J. G. BRILL COMPANY rp 
~ J PHILAOE:LPHIA, PA, [m 
AMERICAN c,.,. Co - c;.c. KuH~MAN CAI> Co. 

aT 1.,ou1• MO. c1.cvc1."'°' Na,0"'0, 
WASON MANl'"C Co. 

·•lll1NCIJ"1C1.,0,MASS. 



JI year if repeat orders 
- -, 
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-------
82% 
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 C P 
supremacy. 

For reliability and low cost of operation 
the CP Compressor has no superior. 
Many railways are maintain~ng their 
CP Compressors at a cost of only $3 per 
compressor per year 

11-9 

GENERAL ELECTRIC 
C" NERAl ELEC TRIC COMPANY. S C H E NECTADY . :-<EW YO RK 




