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Big City or Small Town 
T HE ready acceptance Twin Ties have in both the 

large city and small town, make us feel sure we have 
something to offer both. 

The first-cost economy of the Twin Tie design makes the 
biggest appeal on the small property. 

The increased life of track and the renewable design, both 
based on actual experience and practice, influence the 
large city properties to use STEEL TWIN TIES. 

The volume of Steel Twin Tie Track is, of course, laid in 
the cities because that is where the volume is. 

We have analyzed in the table where the work now in 
progress is being done, to indicate this more clearly. 

A fay we send Catalog and Quotation ;i 

The International Steel Tie Company 
Oeveland, Ohio 

,Analysis of 28 ~win Tie Installations! 
' Now m Progress 

CITY-POPULATION I Nu.~ber of I 
Cities or 

· Towns 

1,000,000 and over 2 

750,000 to 1,000,000 1 

500,000 to 750,000 3 

200,000 to 500,000 3 

100,000 to 200,000 3 

50,000 to 100,000 7 

Under 50,000 9 

Steel Twin Re Track 
Renewable Track • • Permanent Foundation 
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B.C.lbrbes 
Said 

of the Chicago, North 
Shore and Milwaukee 
Railroad: 

''COURTESY, service 
and sentiment have 

paid. Will other traction 
companies, railroad com­
panies and all other class­
es of corporations please 
take note? With perhaps 
the best equipped suburb­
an line in America, it is 
equally notable for its me­
chanical excellence and 
what might be called its 
human excellence ... its 
unique cultivation of human relation- -
ships, of public good will." 

The North Shore spent something like 
$150,000 for purely temporary facilities, 
to take care of the business of one day. 
Tomorrow, June 20, perhaps one third 
of the million people attending the 
Eucharistic Convention at Mundelein 

will be moved on the company's cars. 
Not a penny of profit is expected, but 
a superhuman effort on this memor­
able day will add incalculably to the 
company's good name. 
And yet this is just another of the ex­
traordinary services of the North Shore. 
It holds the Coffin Medal for the most 
distinguished contribution to the de­
velopment of electric transportation. 
But more important, perhaps, in the 
public view, are the countless individu­
al acts of.courtesy by the management 
and employees. 

Courtesy, Service and Sentiment have 
paid .. How well they have paid is best 
told in figures. During the ten years 
under Insull-Budd management, the op­
erating income has grown from about a 
million dollars annually, to nearly 
seven million dollars in 1925. 

Westinghouse Electric & Manufacturing Company 
East Pittsburgh Pennsylvania 

Sa1e9 Offices in All Principal Cities of 
the United St•tcs and Forei&n Countries 

Westinl!house 
The Chicago, North Shore and Milwaukee Railroad is almost entirely Westing.: 
house equipped. Westinghouse takes a pardonable pride in the success of this road, 
and the part that Westinghouse equipment plays in the performance of this high 
degree of service. xas168 
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Keeping Out of 
the Rut 

MAINTENANCE practices, 
above all other electric rail­

way activities, are constantly m 
danger of getting into a rut. Al­
though there is a steady pressure 
to keep costs to a minimum, the 
average maintenance executive has 
comparatively little time to devote 
to the development of new methods 
for improving results and reducing 
costs. 

It is only by taking advantage of 
every good idea developed by 
others, that those responsible for 
maintenance work can keep up in 
the race of cutting costs while at the 
same time improving the condition 
of the physical property. 

Under the heading "Maintenance 
Notes" ELECTRIC RAILWAY JOURNAL 
conducts a clearing house for such 
ideas. These items represent the 
results of experience on many 
properties. They offer the mainte­
nance executive weekly suggestions 
for keeping out of the rut. 

l\IcGRAW-HILL PUBLISHING COl\lPANY, INC. 
T•nth Avenue et 36th Street. New York, N. Y. 
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SAVING THE R A I L SAVES THE RA I LW AY 

A bigger job for the 
mainte-. 
nance man 

Progressive maintenance men are today 
looking at their work from a merchandis-
. . 
1ng perspectrve. 

Whether the immediate interest is mainte­
nance of track, equipment or overhead · 
line, the opportunities for helping to sell 
rides are present on every hand. 

In proportion as he accepts this modern 
viewpoint and puts it into practice will 
the maintenance executive ri~e to his pres­
ent opportumty. 

In no department more than maintenance 
of way are there greater opportunities to 
help sell rides. Good track is the founda­
tion of good service-literally and figura- _ 
tively. 

An,d good service 
is the best seller. 

3132-48 East Thompson Street, Philadelphia 
AGENTS: 

Chester F. Gailor, 30 Church St, New York 
Chas . N. Wood Co., Boston 
E1cctrieal Engineering & Mfg, Co., Pittsburgh 
H. F. McDermott, :J08 S. LaSalle St, Chicago 
Equipment & Engineering Co., London 
P. W. Wood Railway Supply Co., New Orlean•. La. 
Frazar & Co .. Japan 

118() 

Hfm11ro,·ed .:\Uas" Rail Grintler 

SAVING THE RAIL SAVES THE 

7 
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• 

_ ' QN your fifth Great Lakes Cruise aboard 
~:::=~=~=::::;;;;:=:;;;;;;;;:_~; _ -J the S.S. South American, O-B extends 

~~ best wishes for a pleasant cruise and worth 
a9 while convention. · 

~ May the weather be fair and the Lakes 
---------~-- smooth; and may your meetings prove a 

- and 

source of inspiration that will carry C. E. 
R. A. members to ever greater achievement 
in the public service. 

The Electric Railway Industry has cause 
for pride in the accomplishments of the 
Central Electric Railway Association. 
Serving as you do an immense, well popu­
lated territory with city lines, buses and 
over 5300 miles of inter-connected interurban 
railway, the industry finds much of interest 
in your discussions. These lead to solu­
tions of problems common to all. 

C. E. R. A. members have another interest in com­
mon. • With O-B line materials and car equipment 
almost standard in the territory, they are in position 
to speak a common language when discussing ways 
and means of providing economical and reliable 
service. 

Ohio Brass Company, Mansfield, 0 . 
Dominion Iru,ulator & .Mfg. Co., Limited 

Niagara Fallo, Canada 

104BC 

5 
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Balance I] Braking 
, \ Ii =~ca, -, 

In line with modern principles 
Higher rates of retardation are demanded as a part of the program of 
speedier suburban and street railway service. With two brake shoes 
per wheel instead of one, the clasp brake is admirably suited to produc­
ing maximum retarding effect, with minimum strain and wear on 
truck and journal parts. 

Balancing the heavy braking forces on opposite sides of the wheel 
has many advantages 

:i. Less journal box wear. 
z. Permits wheel to follow freely, 

vertical inequalities in track. 
3. Makes use of flanged brake 

shoes practical. 
4. mgher co•eificient of friction. 

( 

s. Divides energy absorption be• 
tween two shoes, thus reduc• 
ing heating effect from brake 
application. 

6. Reduces frequency of brake 
shoe replacements on the car. 

AMERICAN STEEL FOUNDRIES 
NEWYORK CHICAGO ST.LOUIS 

American Multiple Unit Clasp Brake 
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The Connecticut Company's 
cars and buses equipped with 
Hunter-Keystone Signs-
The Connecticut Company's coordinated transportation 
service is furnished with rolling stock clearly marked as to 
routes and destinations. 

You, too, can improve your service· and "Tell the public 
where you're going" by means of similar Hunter-Keystone 
Signs. 

ELECTRIC SERVICE SUPPLIES Co 
PHILADELPHIA NEW YORK CHICAGO. 

17th and Cambria Sis. 50 Church St. Illlools lllerchant.s' Bank Bid,:. 

PITTSBURGH BOSTON SCRANTON DETROIT 
1123 Bessemer Bide:. 88 Broad St.. 316 N. }Vashlngton Ave.General Motors Bulldlng 

14•man Tube & Supply Co .. Ltd.. Montreat. Toronto. Vancouver 

Signs designed to fit practically any space 
available on either car or bus. Catalog 
No. 7 completely lists electric car types of 
Hunter-Keystone Destination Signs. Cat­
alog No. 9-just off the press-lists the 
bus types. Send for copies of these 
catalogs. Typical Bunter Sien Curtain 
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THE SAFETY CAR-
-is an exemplification of modern safety 
and economy in street railway equip­
ment. 

Safety Car Control Equipment · inter­
locks the power, brake and door control 
functions to combine ease and con­
venience of operation with positive safety. 
Greater convenience is realized because 
both brakes and doors are controlled by 
the manipulation of a single operating 
handle, and because selective door con­
trol is possible. Greater safety is assured 
because careless or promiscuous door 

opening is prevented, the car must be 
stopped before the doors can be operated, 
the doors must be closed before the car 
can be started, and release of the con­
troller handle, through motorman's negli­
gence or disability, cuts off the power and 
applies the brakes automatically. 

Safety Cars bridge the gap between ordinary pre­
caution and positive safety, stimulating public ap­
preciation through the medium of safe, adequate, 
accelerated service that follows with the obvious 
economic advantages of Safety Car installations. 

SAJETYCAI DEVICES Co. 
OF ST. LOUIS• Mo. 

'Postal and 'wlee·1·aphic .Add1·ess1 

WILJlERDING,PA. 
CHJCAOO SAN FRANCISCO NEWYORJ( WASHINGTON PJTTS!mtOII 
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Thirty buses of tl,is type, operated by 
the Cleveland Railways, tlTe equipped 

with Westinghouse Air Brakes 

Modern buses should have 
WESTINGHOUSE AIR BRAKES 

Westinghouse Air Brakes develop a retard­
ing force sufficiently powerful for stopping 
even the heaviest bus quickly to increase 
safety and permit faster schedules-provide 
automatic equalization to minimize skid­
ding and lengthen life of brake linings­
relieve the driver of braking fatigue to 
increase safety and utility-and permit 
use of metal brake linings to provide still 
greater safety and economy. 

Westinghouse Air Brakes provide the same 
element of control now safeguarding rail-· 
way travel-are operating successfully on 
more than 2000 automotive vehicles under 
all conditions - receive Westinghouse 
service in all principal cities-are becom­
ing increasingly popular with bus opera­
tors-and are being installed as standard 
factory equipment or on specification, by 
all leading automotive builders. 

WESTINGHOUSE TRACTION BRAKE CO. 
AUTOMOTIVE DIVISION 

General Offices and Works, WILMERDING, PA. 

NGHQ!I_SE c~~i',J,L 

omotiveAIRBRAKES · 
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Seats that satisfy the public-
To satisfy the public is to sell more rides on both car and 
bus. For you get not only those who have to ride but also 
those who might not otherwise ride. 

Backed by half a century's seat-making experience, 
Hale-Kilburn Seats satisfy both rider and operator. Cor­
rect design assures comfort on the longest trip. Sound 

construction guarantees simplicity, 
minimum weight, and long, hard 
wear. 

Typical bus seat 

Our catalog describes and illustrates 
the various types for car and bus. 
Write for a copy. 

Typi"a.l c-ur sent 
No. 392-EE-the fl.nest 
type of interurban car 
seat with extra hiirh 
three-parl head-roll and 
mahogany capped arm­
rest. 

No. 1101 Double Chair-a graceful. 
comfortable double chair with di­
vided back and spring cushion pads. 

HALE-KILBURN COMPANY 
General Offices and Works: 1800 Lehigh Avenue, Philadelphia 

SALES O}'J,'ICES: 

June 19, 1926 

llale-Kllburn Co., 3 0 Church St , N'ew York 
Hale-Kilburn Co., McCormick Bid&'., Chicago 
Equipment Sale, Corp'n. Railway E>:cb'I' Bldg., 

Frank F. Bod!er, 903 Monadnock Bldg. 
~ ,1.n Fr4nctaco 

Chrta F..cc]('a. 320 S. San Pedro St .. Los Angeles 
T. l'. Coleman & Son. Starks Bldg .• Ululsvtlle 

W. L. Jetrer!os, Jr., Mutual Bldi .. Richmond 
W. D. JE.'nklns. Praetorian Bldg., Dallas, Te:ras 
W. D Jenkins. Carter Bldg., Houston, Texas 
H. )[. Euler. 46 Front St., Portland. Oruon 

St. Louh 
E. A. Thornwell, Candler Bld1., Allanta 
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Harmony with durability 

FROM 

W ITH the American woman's 
ever increasing interest in the 

decorative and illuminating possi­
bilities of portable electric lamps, 
there has come a new appreciation 
of quality and color harmony. in 
lamp cords. 

Women are discriminating buyers, 
and the electrical industry is fast 
learning through them that it pays 
to build feminine good will with 
cords that harmonize and cords 
that wear. 

It is only natural then that the de­
pendable quality and wide range 
of attractive colors offered in Rome 
Lamp Cords should result in a 
growing demand. 

Rome mills, covering 20 acres of 
manufacturing floor space, are giv­
en over to the production of cop­
per wires and cables. Every opera­
tion, from the rolling of the wire 
bar, to the application of the last 
insulation or protective covering, 
is under Rome supervision. 

ROME WIRE COMPANY, ROME, N.Y. 

ROME WIRE 

Type"PO " 
Parallel 
Lamp Cord 

WIRE BAR TO FINISHED COPPER WIRE 



Heater Cords 

'l 'l THILE Rome Lamp Cords are 
VV built to harmonize with the 

most luxuriant surroundings, Rome 
Super Service Cords are built to stand 
the gaff of daily use in shops and mines. 
Each of the other Rome flexible cords 
-and there are many of them-are 
built to meet specific working con­
ditions. 
But, into every Rome cord, wire, or cable is 
built Rome quality. 

The Rome organization with a thorough un­
derstanding of the application of wires and 
cables for the job, backed with 20 years' man­
ufacturing experience, stands ready at all 
times to help you solve your wire and cable 
problems. 

If you will let ~s know in what wires and 
cables you are interested, we will be glad to 
send you samples, catalogs, and other infor­
mation that will be of help to you. 

~ ~ ~ 

ROME WIRE · COMPANY 
Mills and Executive Offices: ROME, N.Y. 

Diamond Branch: Buffalo, N.Y. 

NewYo,k-50 Church Street 
Boston- Little Building Chicago- 14 E. Jackson Blvd. 
Dcrroit-25 Parsons Street Cleveland- 1200 W. 9th Street 

Los Angeles-]. G. Pomeroy, Inc., 336 Azusa Street 
San Francisco-}. G .. Pomeroy,lnc., 51 Federal Street 

0 
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STATE AND MADISON STREETS, CHICAGO 

Jay Walkers and Jay Boarders 
Even the most rigid traffic regulations cannot safe­
guard the jay walker who attempts to cross a street at 
the wrong time. National Pneum·atic Door and Step 
Controlling Mechanisms have, however, m~de it safe 
for him to board a trolley car. 

He finds, for instance, that doors are opened only 
when the car is brought fo a full stop and closed again 
- with step drawn in-before the car is set in motion. 
It is impossible for Mr. Jay Walker to attempt to 
board or to alight at the wrong time. 

NATIONAL PNEUMATIC COMPANY 

CHICAGO 

Executive Office: 50 Church Street, New York 
General Works: Rahway,. New Jersey 

MANUFACTURED IN 

TORO!\TQ, CA N ADA, BY PHILADELPHIA 

SIS McCormick Building Railway & Power Engineering Corp., Ltd. 1010 Colonial Trust Building _,. . 

13 
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MACK 
PLAINFIELD PLANT 

Ground Area- 132 acres 
ALLENTOWN, PA. Floor Space-926,463 sq ft. 

Ground 
Area-

8½ Acres 
Floor 
Space 

315,300 
sq. ft. 

Ground Area-17 acres NEW BRUNSWICK, N . J . Floor Space- 486,260 sq 
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Pat. Off. 

---== --
'The impartial ol,server seesMac.k 

en~ittes 1iein~ huilt at Pluinfield 
Here, at Plainfield, N. J., he saw the sturdy Mack 
engines being built completely from the raw material. 
Here he also saw the great dynamometer- engine test 
shop, and many other interesting processes. His 
impressions follow-
"To see castings, forgings and raw material come 
together so skillfully to form the Mack engine gave me 
a good idea of the true meaning of Mack performance. 
"I never realized to what close tolerances engine manufacture 
is htld - as checked by Mack. Any manufacturer who uses 
diamond cutting tools for finishing bushings is certainly thinking 
foremost of road performance. 
"And after that grueling dynamometer test, no wonder you can 
stand safely behind every engine that leaves your plant and 
goes to Allentown for assembly. Mack crank pins are as beauti­
ful a piece of finished work as I have ever seen and the way you 
match parts in assembly with regard to matched tolerances 
shows a care that helps explain the meaning of long mileage with 
profit to Mack owners." 

Visit the Mack plants yourself, if you can, or let the direct Mack 
factory branch nearest you show you the finished job which the 
impartial observer inspected in every stage of manufacture. A 
demonstration over your route will prove that Mack plans and 
builds for :service on the road. 

MACK TRUCKS, INc. 
INTERNATIONAL MOTOR COMPANY 

25 Broadway, New York City 
One hundrt'd nnd J;f"\"t'tl dlre<"f, MACK fRt"t(}r,· brn.n<'hM 
OJ)<'rale undPr the tltlP.8 or: ")IA("K MOTOR TRVCK CO)f. 
l'A:S\"," ")IACK-1:STt]ll...._ATIO:SAL MOTOR TRU'K ()()Jt. 
l'OltATIO:S," and "MACK TRUCKS Ot' CANADA, LTD." 
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Speeding up service 
To Speed up service­
and yet maintain ac­
curacy of collections­
is a problem well solved 
by the use of 

GLOBE 
Tickets--Transf ers--Passes 

Designed by specialists for 
all standard and special re­
quirements. Ask for further 
particulars and samples of 
our work. 

GLOBE TICKET COMPANY 
116 N. 12th ~treet, Philadelphia, Pa. 

Los Angeles New York San Francisco 

Moran Patent Transfer 
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No Adjustments - - -
automatically 

self-equalizing 
The money spent on inspecting, adjusting, and 

equalizing bus brakes, as well as on brake "Road 

Service Calls" would look better as profit. The 

greater portion of it can be saved; and safer, 

more effective braking obtained at the same time. 

A braking system which maintains its equaliza­

tion automatically, by the very nature of the prin­

ciple upon which it is built, and that has suffi­

cient "follow-up" to take care of all wear to the 

liner and drum expansion is the answer. 

T he only power brake that fits this description is 

the Christensen Air Brake. None other has its 

power actuating mechanism INSIDE the brake 

d rum, with no outside levers, pull rods, cams, 

knuckles, universals; no mechanical "equalizers"; 

and having ample "follow-up" to take care of 

drum expansion and wear to the brake liner dur­

ing its entire life. 

This method of application and the total absence 

of outside brake rigging on the chassls is not 

simply a detail of mechanical construction. It is 

a matter of construction principle, a principle e,­

clusiYe with the Christensen brake, and is vital 

to low-cost brake maintenance. 

Testimony to its '!:alue is the fact that 110 equaliz­
ing or adjusting is required from the time the 
brakes are originally set 11p until the liners are 
completely worn out. E1•ery operator knows 
what this will sa'/.'e him i11 "Road Sen•ice C.1/ls'' 
and routine shop maintenance. 

[ 
NO ADJUSTMENTS-Specify Christensen Air Brakes ] 

on the Buses You Buy 

17 
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327K 

.A New H-·w Seat 
for Gas-Electric Cars 

That Heywood-Wakefield seating engineers keep step with every 
new demand in passenger transportation is evidenced by this new 
Gas-electric car seat. 

This model of reversible seat may be had for two or three pas­
sengers, with or without arm rests and upholstered to suit service 
conditions. No. 327K has been adopted by some of the large 
eastern roads and is certain to prove a popular item of the com­
plete H-W passenger-seating line. 

Why not consult with H-W experts on your present seating 
problems? Consultation costs you nothing. 

HEYWOOD-WAKEFIELD SALES OFFICES 
Jlf'ywo,Hl•\\'akt'lield Cornpany, \\'nkeftt>id, ~lass. 

lleywoml•\\'nkeflehl Com1mny. 
OH; \\'~t 34.th St., Nrw York, '.S. Y. 

lll'rlu,rt G. l'ook, 
llohnrt Uldg.,

1 
San },raoriRrn, Cal. 

The G, F. Cotler Suppl;y Co., 
llouslon. Texns 

lle,-·wood•\\'akf'llt'ld Com1~1ny, 
431) Hnilway J,;xrhange Hldg-., ('hir.,agn, Jll. 

l•,rank X. Grigg, 
f,30 l..ouh1lana A ,·e., \\'a . .,.hlngton, ll. C. 

Rallwuy & Power "EnginN"rlni:: ('-orporntion 
r,s.70 • ~t. Ant.olne St., Montreal: 
Toronto; \\'hmipog, Cnnnda 
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S T A T E S T I R.. E S - ·A R.. E G O O D T I R:. E S 

If You 
Had Your 
Tires Built 
to Order-

You would go to tire en­
gineers who have the wid­
est experience in building 
bus and motorcoach tires. 

United States Tire Engi­
neers who built the Royal 
Cord M0torcoach Tire also 
designed the first pneu­
matic bus tire. Their ex­
perience covers_ every im­

portant development in the field. 

You would give instructions to build 
a tire that would give the lowest possible 
cost per tire mile. 

That is exactly the order given for build­
ing the Royal Cord Motorcoach. Excep­
tional engineering skill was combined 
with all the resources of the world's largest 
growers and manufacturers of rubber to 
make this tire the most economical long­
mileage tire it is possible to build. 

Here is the m'!dern tire for the modern 
motorcoach. The name ".ff(otorcoacf)" on 
the tire shows its specific purpose. 

United States (i}Rubber Company 
Trade Mark 

UNITED STATES 

;ROYAL ·CORD 
1Motortonth 
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G-E R ailway G earing 
has every advantage that 
research in metallurgy 
can offer and every 
known facility is utilized 
for producing a product 
of the best possible 
material, and for testing 
its quality before ship­
ment. These facts 
account for Grade M 
stamina. 

More miles per dollar 
Not merely the mileage of a few picked sets which have 
achieved a record, but mileage uniformly good must 
determine the "miles per dollar". 

Gears and pinions which give high mileage with minimum 
wear under service conditions are the ones that operate 
for the lowest cost per car-mile. This is the criterion by 
which to purchase railway gearing. 

Long experience, aided by necessary research, has pro­
duced a gearing of this .properly balanced quality-ample 
hardness to resist wear, but without brittleness. 

This is General Electric, Grade M Gearing. 

%r 
Modern E~uipment Standards 

GENERAL ELECTRIC 
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Squeaks and Rattles 
Tell Their Own Story 

0 NE good thing there is about noise and only one­
it tells when something is wrong. A car pounding 

its way over track or special work indicates that there 
i1;1 something wrong with the track and that it should 
be fixed. A noisy gear or rattling truck part says that 
destructive wear is taking place and that the car should 
go to the shop. 

Every moving part on the car is a potential source 
of noise. The possibilities are that any one car will 
have many noise-producing elements. Consequently the 
only way to overcome the tendency to wear excessively 
and so increase the noise that will be produced is to 
maintain close fits, have the machine work accurate 
:ind the parts tight. 

It was a wise Providence that so regulated our sensi­
bilities that noise gets on our nerves. Were it not true 
il is quite possible we would blindly let the uneconomic 
wear go on until actual destruction occurred. But as it 
is, not nearly enough attention is paid to the warn­
ing that is given by the squeaks and rattles that develop 
in time even in the best of equipment. 

Arrangement of Material in Storeroom 
Has Bearing on Its Efficiency 

SOME remote corner of the car repair shops, too dark 
for satisfactory maintenance work, often is consid­

ered by the railway management as a good enough 
location for the storeroom. Row after row of wooden 
bins extending from floor to ceiling prevent the little 
light that enters from penetrating far. An atmosphere 
of gloom pervades the whole place. 

The harmful effects of this practice are twofold. No 
one can do his best work among such surroundings. 
The morale of the storekeeper and his assistants suffers 
on account of the dismal appearance of their workshop. 
Worse than that, however, is the loss of time spent in 
srnrching for material tucked away somewhere at the 
back of a dark bin. 

Good storekeeping requires that the quantities of 
materials and supplies on hand be known at all times. 
While this is largely a matter of keeping accurate 
records. it is also necessary to make more or less fre­
quent physical inventories. Dark or inaccessible stor­
:ige bins greatly hamper this process. 

Wire screening in place of solid boards not only 
makes it easier to see the material in storage but also 
permits better penetration of light and air. White 
paint will do much to brighten up the average store­
room. The unit-piling system facilitates the making of 

inventories. Railways which have modernized their 
storerooms along these lines have found that the im­
provement is worth all it costs. 

Executives' Conference Att£ndance 
Raises S:>me Questions 

T HIS is no time to mince words in the local trans­
portation industry. Fundamental changes are tak­

ing place. The industry is in the midst of one of those 
periods of deep-seated readjustment which come to all 
businesses at one time or another. A strong current of 
changed conditions has set in. Those who recognize 
the trends and set their course accordingly will ride 
on to widened opportunity and greater accomplishment. 
But thm1e who neglect to recognize the current of 
rrogress will be swept into the eddies of stagnation and 
their places will be taken by new and keener men. 

In the discussion at the · second Advisory Council con­
ference held in New York on June 10 and 11, which 
is abstracted elsewhere in this issue, there was evidence 

· cf the rise of a broader and stronger current in the 
industry. Words were not minced. It was far from a 
mutual admiration session. Men high in financial and 
utility circles spoke plainly but . constructively-and 
hopefully. There were few platitudes. There was little 
beating about the bush. 

The primary purpose of these meetings has been to 
afford an opportunity for the frank discussion of cur­
rent railway problems and an interchange of ideas on 
how to meet them. Men who control the destiny of 
many properties gave liberally of their time and thought 
for the good of the industry. They came both to talk 
and to listen to the managers' difficulties. An owner­
manager conference-surely that is desirable. But of 
the executives who indicated their acceptance of the 
invitation to attend this latest meeting, considerably 
fewer than half attended. 

One seeks in vain for an explanation of this lack of 
interest. Surely the industry has plenty of problems 
ahead. Why, then, the apathy toward such a meeting? 
Is there nothing to be learned from one's neighboring 
property? Have the absent managers no ideas which 
they wish to check or exchange with others in a similar 
situation? The present condition of the electric railway 
industry calls for vision, broadened thinking and deter­
mination to find ways of effecting improvements. Are 
some managements too well-satisfied with their own 
opinions? Or do they lack initiative or energy or con­
fidence in their own business? Are they inclined to 
drift? Are they overlooking their responsibility for 
finding ways and means to bring about improvement 

This is the issue in June that is clevotecl essentially to maintenance subjects 
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and to put their properties on a paying basis? Have 
t hey become so satura ted in detail and precedent as t o 
lose necessary perspective and vision? 

In the answers to these questions th ere may be ex­
planat ions for some of t he industry's difficulties. 

What Kind 
of Courage? 

COURAGE, and whether t he industry has it, seemed 
to arouse a bit of healthy discuss ion at t he recent 

Advisory Council meeting in New York. Several 
f' peakers said we need courage to proceed. Others re­
marked that the exposit ion of courage in the past was 
~n outstanding factor in t he romantic h istory of the 
industry. 

Both contentions are well founded. It takes courage 
tc• stick in the front line trench when the fire of battle 
rages around you . It takes courage to stick at a job 
when everything goes dead wrong. But another kind of 
courage is necessary on the part of the officer in charge 
when he decides that t he tactics must be changed from 
defensive to offensive. When the executive of an in­
dustry finds that his product is not holding its own in 
popularity, it takes courage to look it over critically to 
determine what is wrong and then to strike at t he heart 
of the trouble. 

One is the courage to perform at all odds; t he other 
to create. One, t he task of the operator ; the other, of 
the executive. Electric railway history of the past is 
replete with the former, but what we need today and are 
beginning to see is the courage to create anew. 

Bringing Work to the Machine 
or the Machine to the Work 

REP AIRS to electric rolling stock present a difficult 
problem. The time available fo r making them is 

limited, as most railways need all cars possible for 
service during the morning and evening peak periods. 
This makes it hard to keep down the number of non­
productive hours in the railway shop. Maintenance 
men realize that makeshift repairs a re only a waste of 
time and that careful work is needed to keep rolling 
stock in revenue service for long periods and to prevent 
~nnoying delays on the road which disrupt schedules. 
These men would like to have the best machine tools 
provided for doing the work and plenty of time to do 
the jobs well. 

Portable machines are being used in electric railway 
shops to a limited extent and for some classes of r epair 
work they a re proving satisfactory and economical. 
There seems to be qu ite a widespread feeling among 
master mechanics and shop superintendents, however , 
that better work will result if it is done on a stationary 
machine. 

The advantage of portable mach ines is that repairs 
to equipment can frequen tly be made without disman­
tling it completely and no time is lost in carrying the 
parts to and from the mach ine shop or wood mill. 
As regards the actual repair work, it can be done 
quicker and probably better if the part is removed and 
taken to a machine. 

The most satisfactory results will be obtained by 
laying out a defin ite repair schedule for work that is 
i,ure to be repeated regula rly. Sufficient spare pa rts 
will insure that t he schedule is mainta ined and that the 
needed time fo r r epairs is ava ilable. By providing 

material-handling equipment and labor-saving devices a 
balanced production will be assured and best use can 
be made of the existing machine tools. To take care 
of emergency repairs, crippled cars, etc., which cannot 
b 0 scheduled portable tools will be found of great value. 
This work must be done quickly and much of the work 
must be carried out in a manner that makes it imprac­
ticable to use machine tools. Hand labor predominates 
iri t his class of repairs and portable tools work in to 
great est advantage. 

Special Fixtures Assist in 
Keeping Machine Tools in Continual Use 

MAINTENANCE men generally realize the value of 
modern methods for doing good work economically. 

These include carefully laid-out shops, improved facili­
t irs and up-to-dat e tools. They also include careful 
planning of the work fo r carrying it out on a previously 
arranged shopping schedule. Shop schedules properly 
developed and adher ed to are an excellent means of 
disclosing weak spots in the shop operat ion and the 
mach inery used. When the methods are not the best 
that can be developed with the tools available the sched­
ule will lag ; if new or more modern tools are needed 
this weak spot will be fo und. 

A study of the shortcomings will show whether ' the 
present machine tool equipment is producing all that 
can be expected of it. If not, then perhaps the addi­
t ion of some special fixtures and jigs will remedy the 
trouble. If the t ools a re producing all that they are 
capable of, then improved machines are needed. 

Many improvements have been introduced in late 
types of machines, and new ways of performing machin­
ing operations have been brought out. Where a railway 
can obtain these new tools great economies will result, 
but where existing equipment must be used attention 
should be directed to increasing the efficiency of these 
as much as possible by employment of special fixtures 
and jigs . Except on large railway properties, electric 
railway shops will not be able to keep a particular ma­
chine tool in constant use on one class of work. To 
Justify the investment in a modem machine it may be 
necessary to use it for jobs that might be done more 
economically on other machine tools if they were avai°l­
able. The efficiency of the machine for such work may 
be improved by fi xtures that will reduce the time of 
setting up and make highly skilled labor less necessary. 

From a check made to determine the machine tool 
e(]uipment most used in electric railway repair shops, 
lr.thes were found to predominate. This condition was 
not unexpected, as lathes have always been considered 
a repair shop necessity, but the large number of special 
fixtures and jigs found for use with machining work on 
lathes indicated that they were being used for many 
operat ions usually considered as requiring other ma­
chine t ool equipment. 

It is common practice to bore many parts in lathes 
when boring mills are not available. Where both turn­
ing and boring are necessary on the same part, time and 
labor are frequently saved by performing both opera­
tions with a single set-up of the piece to be finished. 
Bearing work offers the most common example. There 
a re f ew railway shops which do not have some form of 
self-centering chuck. or special fixture for machining 
bearings. 

Many out-of-the-ordinary jobs are done on lathes 
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by a careful study to provide ingenious jigs and other 
attachments so that the machine work can be done 
economically. Special fixtures and methods used for 
reboring motor shells and compressor cylinders on 
lathes were described in ELECTRIC RAILWAY JOURNAL 
for Feb. 24, 1923. Such pieces of equipment are too 
large to be turned in an ordinary lathe, and the work 
would probably be considered outside the range of this 
class of machine without careful thought and attention 
to the design of the fixtures needed. By clamping the 
large parts to the carriage and rotating the tools on a 
boring bar between the head and tail stocks the opera­
tion becomes quite simple and the work can be done 
economically and efficiently. 

Shop practices of building up worn surfaces of parts 
by welding and remachining them are increasing. 
l\rany parts which otherwise would be scrapped can be 
reclaimed for further use by such methods, and much 
time and labor on machine work can be saved by using 
lathes to their best advantage. The many examples 
found where lathes are used with special fixtures for 
drilling, boring, reaming and milling machine work 
show that if necessary the usefulness of a lathe can 
bP increased many times by analyzing the classes of 
work done in the repair shop and then by using the 
lathe wherever possible. This does not, of course, 
mean that the work can be done more expeditiously or 
at less cost than if a special tool were purchased. 
When the amount of work to be done is quitrt small 
the special tool is likely to be out of the question. 

The Glory that Is 
Grand Rapids' 

T WENTY-SEVEN modern street railway coaches 
were placed in regular service by the Grand Rapids 

Railway, Grand Rapids, Mich., last Sunday. It was 
a great event for Grand Rapids, but a greater event for 
the electric railway industry. These new vehicles rep­
resent modifications of the "Minnesota," "St. Louis" 
r,nd "Ohio," model cars run for an experimental period. 
They are the last word in appointment. On that there 
i'l no need to dilate at this time. Their features have 
been laid before the readers of the JOURNAL before. 
There is, however, occasion to reiterate the change 
in attitude toward the transportation problem that the 
operation of the new cars reflects. 

That is the broader aspect of the matter. Locally, 
the cars mean a great deal. So the Grand Rapids 
Railway was justified in going to unusual length in 
staging a parade and demonstration with which to 
introduce the cars. Here was a product of which the 
railway management could justly be proud. Here ~as 
the occasion for unusual advertising effort. The 
parade was excellent advertising-advertising in keep­
ing with other progressive things this railway is doing. 
What could carry a more compelling message than the 
a1,pearance in the line of march of cars of various 
vintages from 1880 to the present day? As a publicity 
idea this is not new, but the new coaches in Grand 
Rapids afforded a study in contrast never before 
achieved. In this respect the parade was new. 

But that story is told in detail elsewhere in this issue. 
Only one phase of the new development remains to be 
enacted. That is the proposed funeral pyre to be made 
of the old equipment with the public as the invited 
guest of the railway. In the printed word and on the 
film the parade and funeral pyre will be broadcast over 

the land. Patrons of trolley lines all over the country 
will reflect upon the glory that is Grand Rapids'-a 
glory well deserved. 

New Forms of Transportation 
Will Drive Railways Into Business 

PERSONS who have been predicting the early demise 
of the railways, both steam and electric, due to . the 

advent of road vehicles, will do well to ponder carefully 
the words of that veteran transportation man Samuel 
J\f. Vauclain, spoken before the American Railway As­
sociation at its Atlantic City convention last week. 
Far from causing the downfall of the railways, he 
holds that in the next ten years the bus and the truck 
will feed them a business so enormous that unless they 
increase their facilities very much they will be unable 
to handle it. 

This view is so sound that it is difficult to see why 
it, has not been accepted by every railway man, both 
steam and electric. As president of one of the great 
locomotive manufacturing companies, Mr. Vauclain is 
vitally interested in the growth of the railroad busi­
ness. He refuses to be perturbed in the slightest 
degree. But he does point out that it is necessary not 
to find fault with the new things which appear as 
competitors, but to embrace them, enter into them and 
get the best out of them. That always has been and 
always will be the secret of progress. 

Mr. Vauclain welcomes the automobile as a blessing 
to this country, because of the opportunity it gives the 
worker and his entire family to get an enlarged outlook 
on life. That in itself is one of the greatest blows to 
radicalism that could be struck. It must be remem­
hered, however, that by the same token the demand of 
the worker has been increased, not only in wages but 
ir. standards of living. Transportation of the old sort 
is not sufficient. He is willing to pay the cost, what­
ever it is, for the sort of transportation he has edu­
cated himself up to. It is for the transportation man 
to measure up to this demand and furnish a service that 
will attract and satisfy the customer. The cost will 
fake care of itself. 

American Gears and Pinions Found 
Satisfactory in English Operation 

RESULTS ~btained with American gears and pinions 
as maintained in British shops indicate that they 

hold up well as compared with the British product, 
according to an article in this issue by A. E. Roberts. 
Likewise his story is a good message to American 
maintenance men as showing the value of the great care 
used to maintain bearings and accurate centers between 
gears and pinions. In this way the gears and pinions 
always mesh on the original pitch line. 

British engineers have long maintained that it was 
necessary to manufacture gear and pinion teeth to 
very accurate dimensions. Mr. Roberts rather reluc­
tantly admits that even though he is a Britisher he 
finds that the ten years experience with 356 American 
rr.ade gears on the Southern Railway of England has 
proved that despite the somewhat less accurate dimen­
sions the American product has proved most satisfactory 
in service. The careful checking of gear and pinion 
c£>nters every 100,000 miles insures good alignment and 
allows the surfaces to wear to accurate dimensions and 
to take on a very high polish along the pitch line. 



1040 ELECTRIC RAILWAY JOURNAL Yol. 67, No. 25 

Opportunity Lies Ahead 
Local Transportation • 

Ill 
At Second Sectional Conference in New York, Prominent Executives 
Point to Opportunities that Have Developed from Recent DifficuJties­
Broadened Vision and Increased Courage Needed to Grasp Significance 
of New Order of Things Brought About by Evolution in Transportation 

suffice," he declared. "The THE local transporta­
tion industry has 
been satisfied too Jong 

with the crumbs. Out of 
past difficulties have grown 
broadened opportunities 
which call for expanding 
vision, a fresh viewpoint 
and increased courage. 
There has been no greater 
evolution in any phase of 
modern life than in trans­
portation. But with the 
coming of the automobile 
has come a new public de­
mand for rides, and by 
grasping the opportunity 
thus offered, the local trans­
portation industry can be 
built up on a broader and 
sounder basis. In overcom­
ing some of the difficulties 
of the past decade there 

FROM this will rise a new local 
transportation organization-not 

a street railway company but a local 
transportation agency with a street 
railway department. Easy-going, 
shiftless methods of the past must give 
way to a comprehensive approach to 
the new situation. · Broad financial, 
franchise and organization problems 
lie ahead, but in the light of this new 
thinking there is the opportunity for 
recasting entirely the present status 
of transportation franchises and the 
popular conception of local transpor-

situation requires an ade­
quate conception and accept­
ance of the new order. It 
affords the opportunity for 
arousing in the public mind 
an enthusiasm for such 
broadened service. From 
this will rise a new local 
transportation organization 
-not a street railway com­
pany but a local transporta­
tion agency with a street 
railway department. Easy­
going, shiftless methods of 
the past must give way to a 
comprehensive approach to 
the new situation. Broad 
financial, franchise and 
organization problems lie 
ahead, but in the light of 

tation service. 

will be reared a more com-
prehensive local transportation service than has been 
visualized in the past. Transportation men have been 
engrossed in the effort to cut the last possible penny 
from operating costs instead of bending their efforts 
to obtaining adequate revenues. A 10-cent base fare 
is more than justified. New and improved cars are 
essential. But all of these objectives require vision, 
initiative and courage. 

BROADENED VIEW OF FUTURE PORTRAYED 

This, in substance, is the view of the future por­
trayed by leading executives at the Second Advisory 
Council Sectional Conference held at the Engineering 
Societies Building, in New York, on June 10 and 11: 
''Appreciation of a new situation in business usually 
Jags behind current development," said General Guy 
E . Tripp, chairman of the board of Westinghouse Elec­
tric & Manufacturing Company. "When business is con­
fronted with an entirely new thing, it is usually either 
ignored or tacked on to current activity without an 
adequate appreciation of its significance. There has 
been no more fundamental evolution in any phase of 
modern life than in transportation. It is not surpris­
ing, therefore, that the coming of automotive trans­
portation has not been accompanied by an adequate 
:\ppreciation of the new era which is opening up." 

Here General Tripp saw an opportunity for building 
a new local transportation structure out of which will 
grow a new service to people in modern communities. 
"Mere purchase and co-ordination of buses does not 

this new thinking there is 
the opportunity for recast­
ing entirely the present 

status of transportation franchise and the popular con­
ception of local transportation service." 

"The electric railway industry needs courage," said 
W. F. Ham, president Washington Railway & Electric 
Company. "It has been too long satisfied with the 
crumbs. The time has passed for talking 6 or 7-cent 
fares or for following a penny-splitting policy toward 
revenue. A 10-cent base fare is more than justified, 
and electric railways should go after it. If this pro­
duces an excessive revenue in any particular situation, 
the slack may be taken out by various combinations 
of token fares under the base. At the present time, 
liowever, there are not many properties that need to 
worry about excessive earnings. Electric railway in­
vestors are not getting a fair return and they are 
entitled to a definite stand by managements for an 
adequate fare. Electric railways haven't, spent the 
money to make their service attractive. They have been 
engrossed with economies and have given too little 
Rttention to obtaining adequate compensation which 
would enable improved service to be given. The in­
<lustry needs new and attractive cars. Under the con­
ditions which have existed for the past twenty years 
local transportation has been on far from a sound basis. 
The time has come for a new point of view and a 
courageous demand for conditions that will permit the 
development of local transportation service on a sound 
basis." 

Thomas N. l\IcCarter, president Public Service 
Company of New Jersey, said that although the in-
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dustry is still surrounded with many pressing problems 
and difficulties, he could begin to see definite signs of 
improvement in basic conditions and that the future 
looked more hopeful than had been the case in 23 years. 

Greater co-operation among electric .railways and 
railway executives is needed for the improvement of 
basic conditions, according to Edward Dana, general 
manager Boston Elevated Railway. H. M. Addinsell 
of Harris, Forbes & Company, New York, declared that 
the investment banker can help little until improvement 
is made in the basic c·onditions surrounding the in­
dustry. 

The policy followed by the Cleveland Railway for 
improving service was outlined by John Stanley, presi­
dent. Although no new 
financing has been under-

service for which the American public is ready to pay. 
"A broader vision and the courage necessary to 

carry it out are needed by the industry. The electric 
rnilway man has not learned adequately to use his 
local newspapers. Intensive cultivation and well 
directed advertising can make them a powerful, con­
gtructive force. New cars, new methods and a new 
viewpoint are the need of the hour." 

Commenting on the subject of fares, Robert I. Todd, 
president and general manager Indianapolis Street Rail­
way, said that experience with increases had shown that 
the volume of riding goes down as the fare goes up, but 
Joseph K. Choate, vice-president J. G. White Manage­
ment Corporation, maintained that a 10-cent base fare 

gives less difficulty than 
do fractional intermediate 

taken since 1907, there have 
been 500 new cars added 
to the service of the Cleve­
land Railways, and several 
extensions in track. Au­
thority has recently been 
obtained from the City 
Council to scrap 100 cars 
that have become obsolete 
for service. To illustrate 
the importance · of the 
street car in Cleveland, :11r. 
Stanley said that a recent 
poll of retail store patrons 
showed that 78 per cent 
had come by street car, 18 
per cent by autos, and 4 
per cent had walked. 

ELECTRIC railways.haven't spent 
the money to make their service 

attractive. They have been engrossed 
with economies and have given too 
little attention to obtaining adequate 
compensation which would 'enable 
improved service to be given. The 
industry needs new and attractive 
cars. Under the conditions which 
have existed for the past twenty 
years local transportation has been 
on far from a sound basis. The time 

fares. He indorsed the 
need for exercise of cour­
age and vision in going 
after adequate revenues 
for local transportation 
service. 

MORE CO-OPERATION 

NEEDED 

A plea for greater cohe­
sion between the various 
elements in the industry 
and greater co-operation 
and accord in dealing with 
common problems was 
made by Lucius S. Storrs, 
managing director Ameri­
can Electric Railway Asso­
ciation. "Courage is needed 
in several directions," he 
said. "First, is the courage 
to approach the public with 
confidence in the justice of 

"There has been too 
much apathy about their 
business among transpor­
tation men themselves," 
declared R. B. Stearns, 
vice-president and general 
manager Eastern Massa-

has come for a new point of view and 
a courageous demand for conditions 
that will permit the development of 
local transportation service on a 
sound basis. 

the railways' case. Com­
bined with this is needed 
the courage to scrap chusetts Street Railway. 

Although there has been an improvement in the finan­
cial status of many railway properties, he pointed out, 
electric railway bonds on a good earning basis go 
begging. 

"In the years just preceding the world war," said 
James H. McGraw, president l\lcGraw-Hill Publishing 
Company, Inc., "the public began turning away from 
the electric railways. This wa3 partly attributable to 
the fact that the railways failed to keep up with the 
times and began showing up in an unfavorable light. 
The rapid growth of the automobile merely intensified 
the situation. We can look back now and understand 
the developments which we were unable to understand 
then. Naturally railway securities were affected and 
the vicious cycle thus set up became cumulative. 

BROADER VISION NEEDED Now 

"But, today, the public is gradually awakening to a 
r.ew idea. Electric railway service is an essential which 
l."annot be dispensed with and which is vital to the 
development of modern communities. At this point, 
railway managements need to recognize the new oppor­
tvnity afforded them. First, the transportation ma­
chine must be put in order. The physical equipment 
must be made capable of rendering that character of 

old equipment that has become obsolete, to find ways 
of raising money for the acquirement of new cars, and 
to abandon unprofitable lines which in many_ instan ~es 
were unjustified at their inception and have little eco­
nomic value." 

R. P. Stevens, president Penn-Ohio Edison Company, 
declared that electric railways have operating forces as 
efficient as those of any industry, but that the problem 
cf the moment is largely a question of a state of mind. 
Once the industry itself thoroughly believes that it can 
br put on a profitable basis, a material improvement in 
present conditions will be effected. With re-established 
confidence, ways can be found for building riding and 
increasing fares to a point justified by the character 
of the service rendered. According to Mr. Stevens, the 
industry has failed to utilize adequately for the building 
of traffic the more than a million employees in street 
railway service. 

Other speakers included B. C. Cobb, vice-president 
Hodcnpyl, Hardy & Company, Inc., and chairman of 
the Advisory Council; G. A. Richardson, vice-president 
ard general manager Chicago Surface Lines; A. C. 
Blinn, vice-president and general manager Northern 
Ohio Traction & Light Company; E. J. Dickson, vice­
president United Electric Railways, Prov,i dence, R. I.; 
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T. A. Kenney, Hodenpyl, Hardy & Company, Inc.; J. K. 
P underfo rd, president and general manager the Con­
necticut Company, and Leslie Vickers, economist Amer­
ican Electric Railway Association. In a discussion of 
some of t he fundamentals of electric railway economics, 
l\Jr. Vickers pointed out that taxes collected from street 
cr.r fares are discriminatory in that street car riders 
are largely wage earners and consequently least able to 
pay th is indirect form of t axation. Railway manage­
ments have not adequately utilized the popular appeal 
of this condition in discussing the general subject of 
excessive local transportation taxes. 

Copper Used in Electrification 
of C., M. & St. P. Railway 

The Amount of Copper per Mile Used in This Electrifi- • 
cation Shows the Important P ar t Which This l\letal 

Bears in Any Electrifica tion Undertaking 

B Y R. BEEUWKES 
E lectrical E n g inee r C h icago, J\I llwaukee & S t. P a u l R a ilway, 

Seattle, \\'ash . 

ELECTRIFICATION of the Chicago, l\lilwaukee & 
St. Paul Railway extends from Harlowton, Mont ., 

to Avery, Idaho, a distance of 438 route-miles, and from 
Othello to Tacoma, a distance of 209 route-miles. All 
power is purchased and is delivered to the railway's 
100,000-volt transmission system at certain substation 
locations. The t r ansmission system in Montana and 
Idaho is 364 miles long, and the transmission conductors 
each consist of a No. 00 B. & S. gage, six-strand copper 
cable. The transmission system between Othello and 
Tacoma is 186 miles long, including 138 miles of No. 00 
B:& S. copper cable simila r to that used fo r t he section 
between Harlowton and Avery, and 48 miles of No. O 
B. & S., six-strand copper cable. Between Harlowton 
and Avery t his transmission line serves fourteen sub­
stations, and between Othello and Tacoma eight sub­
stations, and in each of these stations there are installea 
transformers and motor-generators by means of which 
the current received from the transmission system ls 
transformed to 3,000-volt direct current for use on the 
trolley system. 

The trolley system consists of the t rolley wires, con­
tact with which is made by the collecting pantog raph on 
the locomotive, and of t he feeder system to which the . 
trolley wires are connected at suitable intervals. The 
trolley wires over the main track consist of two No. 0000 
B. & S. grooved copper trolley wires, hung side by side, 
and on side tracks of a single No. 0000 B. & S. grooved 
copper t rolley wire. The feeder syst em consists of one or 
mor e 500,000-circ.mil or 750,000-circ.mil copper cables. 

In addition to the copper which is used for the fou r 
main electrification faci lities as herein described, there 
is also used a very .considerable amount for the wires 
or alternating-current signal system. These wi res a re 
mounted on the same poles as those carrying t he t rolley 
and feeder wires, and consist of two No. 4 B. & S. cop­
per . These wires furni sh current to transformers, 
relays, track, impedance bonds, and other signaling ap­
paratus, which also contain a considerable amount of 
copper of which no direct figures are ava ilable. 

There is also mounted on t he trolley poles a so-called 
power indicating and limit ing circui t, consisting of two 
No. 8 B. & S. wi res, which extend practically the entire 
length of the electrification and which are for the pur-

pose of energizing certain apparatus which has for its 
purpose the regulation of maximum power demand used 
by the railway. 

The following tabulation has been prepared to show 
the amounts of copper used in the different facilities in­
volved in the C., M. & St. P. electrification systems: 

E LECT IU FICATION- HAHLOWTON, l\lONT., TO AVERY, IDA IIO 
J\li lcs mni n linl' electri fied ............... . ... . . , . . . . . . ◄ 37 . 6 
:Mil es yards a ud si iugs r lertrifird .:. . . . . . . . . . . . . . . . . . . 141. 9 579. j 

~t iles t ransmission line... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 363 . 6 

S uhstatlon Appara tus 

). l otor-generator s<>ts ..... , .. .. ...... .. .... . . .. ...... . 
Trausfor1ners .. ........ , .... . ....... . ... . . .. , . . . . .. . 
Switchboft.rds .. ........................ . . . .. . .. . ... . 

Locom o tives 

!~ rr~%,~~~~-:::: :: : : : : : : :: : : : : : : :: :: : : : : : :-: : : :: : : : : 
3 switchiag ........................ .. ............. . 

T r a n smls•lo n System 

Pound<, Pounds 
400,000 
288,000 
48,00 J 736,000 

274,900 
768,30J 

22,800 1,066,UUU 

No. 00 conductor . . ,........ .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,382,000 
T rol ley System 

Trolley wire ........... , ..... .... . . •.... ... . ... . , .. , 3,478,000 
:Feeder wires .......... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,841 ,000 
R a il boads..................... . .. . .......... .. ..... 598,000 9,9 l7,00l> 

Si~nal Sys te m 
Primary cirouit... . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 599,000 
Secondary circuit................. .. ......... . ........ 43,000 642,UOU 

P. I. & L. C irc u it 
Pilot wire. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221,0 ·,o 

T otal-Rocky )fountain a nd ;',liss:mla Divisb ua .. , .... ... ...... 14, 96 4,000 

ELECTRI:FICATION-OTII ELJ.O TO TACO ~I A, \\'AR I! . 

Jlliles main line e lectrified ... ........ . ........ .. , .. . .. . 
l\lil es yards and sidings clrctrifi<·<l .... . ... , ... . .. . , ... . 

2 f I. I 
69. 8 280,!> 

l\ lilea t ra asmission line...... .. ....... . . . . . . . . . . . . . . . . . . . . . . . . . . 185, 9 

Subs ta tio n Appa ratus P oun Is P ounds 
l\ {otor-generator sets ........ .. . .. . . . .... .. . .. ...... . . 
Switchboards a nd transformers ... . .... . . . . .. ....... ... . 

234,000 
127,000 361,000 

Locomo tiv es 
5 passenger ................... .. . ...... . . ... . . . . .. . 336,000 

16 freight. .. .. .. .... .... . . .. ..... . ..... .. ... .. _ .. . . . 
I s witcher . ... , .................... .. . . . . ... . . . ... . 

·472.500 
7,500 8 16,000 

Tra nsmission System 
Na. 00 conduct or .... ...... .............. . .... .. .... . 906,000 
N o. 0 conductor .... .. . ..... ................... . ... . . 252,000 I, I 58,000 

Troll ey Sys t em 
Trolley wire ..... . ..... .... ... . ............ . .. .. . .. . 1,699,000 
Feeder wires . . ......... ... ............... . ...... . .. . 2,926,000 
Hail bonds ... , . ......... .. ....... . ..... . ........... . 350,000 ◄,975,000 

Si!!,nal System 
28 1,000 

21,000 302,000 
I>rima ry circuit ... . . .. . ..... . . . . . . ... . ..... . ........ . 
Secondary circuit . .- ... .... ..... ...... , .. , . . ......... . 

P. I. & L. Circuit 
Pilot wire .... . . . ............ ...... . ...... . ......... , . . . . . . . . . . I 06,0 )0 

Total-Coast divisioa.. .. .. .. .. . . .... ... . ........... . .... . ... 7.718,00) 
Grand total, Rocky Mountain , l\l issaula, Coas t Divisioo, b ..... . . 22,682,0~ 

From the accompanying table it will be noted that the 
electrification of the 438 miles between Harlowton and 
A very involves a total use of copper p'er mile of ap­
proximately 17 tons, and between Othello and Tacoma 
of about 18! tons, or an average of the whole territory 
per mile of about 17.4 tons, not including a compara­
tively small amount of copper used for various minor 
miscellaneous purposes such as lighting circuits in sub­
stations, etc., and, as previously noted, for certain por­
tions of the signal system. 

The amount of copper used for the different facilities 
will, of course, vary with the traffic and other conditions 
that have to be considered in a particular case, but the 
amounts given in the table as used in the C., 1\1. & St. P. 
Railway electrification are amply sufficient to allow for 
future normal expansion of business. 

These figures, it is believed, will demonstrate better 
than any other way the importance of the metal coppe 
in connection with railway electrification work. 
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Ten Million Dollar High-Speed Cutoff of the Chicago, North Shore & 
Milwaukee Railroad Represents Economical Combination of Railroad and 
Power Line Right-of-Way, Catenary Overhead Construction, Full Auto­
matic Substations with Supervisory Control, Modern All-Electric Inter­
locking Plants and High-Speed Roadbed Provided on 22 Yz-Mile New Route 

Xew l,kokle Yalley Route of the North 
i,,hore Line Js from 2 to 4 )Illes "'e"t 
of the Original Shore Line 

This line leaves the older line at 
Howard Street. traverses the Niles 
Center branch to Dempster Street, from 
which point It runs directly north 
to the Libertyville branch, and thence 
east a short distance to join the main 
line along the North Shore at a 
point just north of North Chicago. 
Nine stations have been located along 
the line for local passenger service. 
However, at present the line Is used 
for the high-speed Chicago-Milwaukee 
trairis and for freight service. Ulti­
mately. it will be a four-track road 
from the Chicago "Loop" to Milwaukee 
city limits. The new route will allow 
for a running time between Chicago 
and l\lllwaukee of one hour 58 minutes, 
which is eighteen minutes faster than 
the fastest train on the Shore Line. 

D
UPLICATE rights-of-way between Chicago and 

Waukegan are possessed by the Chicago, North 
Shore & Milwaukee Railroad since the com­

pletion of the Skokie Valley line. The old line through 
the cities and suburbs along the lake is now called 
the Shore Route, while the new route, some 2 to 5 
miles west, is called the Skokie Valley Route from the 
name of the stream which traverses this valley. This 
r,ew line represents the most modern practices in high­
speed trunk line railroad construction. Its location fur­
nishes a right-of-way with low grades and eliminates 
the necessity of complicated construction work. In this 
respect, it is in contrast to the Niles Center division,• 
where many difficult forms of railroad construction 
were necessitated by the topography and the obstacles 
encountend. 

The new Skokie Valley Route is a continuation of the 
Niles Center branch, leaving this line approximately 
} mile south of the Dempster Street terminal. It con­
tinues north for a distance of 22½ miles to join the old 
main line of the Chicago, North Shore & Milwaukee 
Railroad at a point just north of North Chicago. 

ECONOMIC VALUE OF LOCATION 

Two outstanding points mark the new Skokie Valley 
route as a practical bit of railroad location and engineer­
ing. These are, first, the economic features of its location 
and, second, the intensive use made of the right-of-way. 

The line extends 
along the Westside 
of the Skokie Valley, 
in the territory be­
tween the so I i d l y 
built - up communi­
ties along the lake 
shore on the east and 
the towns already 
established along the Chicago, Milwaukee & St. Paul 
Railway on the west. The territory is near enough 
to Chicago so that it is expected that a large com­
mutation business will be built up through the con­
struction of this line. At the same time the road is 
admirably located to provide freight service for 
handling materials which will be shipped in for im­
provements in the territory. 

The line traverses a territory through which high­
speed operation is possible. This enables the Chicago­
Milwaukee limited service to be operated at a speed 
which reduces the running time between these two 
towns by approximately eighteen minutes. It also per­
mits high-speed service between Chicago and Liberty­
ville and l\1undelein, communities which are developing 
rapidly. Of course, as the communities along the line 
grow, conditions probably will change and it will be 
necessary to meet such conditions by grade separations 
and other improvements. When that time arrives, how-
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ever, the business of the road no doubt will have grown 
to the point where this will be justified. 

Joint use is made of the right-of-way by the North 
Shore Line and the Public Service Company of Northern 
Illinois. The ultimate plan calls for two lines of trans­
mission towers together with supplementary lines of 
lower voltage, which on account of clearances required 
because of high voltage make necessary a right-of-way 
of 135 ft. On account of the spacing of t he trans­
mission lines with respect to each other and the adjoin­
ing land, it was found possible to locate on the same 

Substantial Line Equipment Is Used on the 
New Skokie Valley Route 

to settlement for the first two or three years after 
construction. 

The design meets all requirements for a high-speed 
line, connecting the city limits of Chicago and Waukegan 
without traversing the densely populated suburbs along 
the lake shore. In view of all of the things that would 
have had to be done to the Shore Line route to make 
it comparable with the new Skokie Valley Route, the 
expenditure of $10,000,000 is a very economical invest­
ment. Grade separation on the old Shore Line to make 
it possible to increase facilities through the various 

Overhead supporting bridges a r e of 
t he dou ble expa nded s t ee l t russ t y pt, 
carry ing the ca t en a r y m essenger o n 
top, which In tu rn s u pports the sec­
onda ry a nd con tact w ir es. T h e h igh-

te nsion t o w e r is used a s one support­
ing leg of a lternate bridges. As these 
"towe:s a r e 50 0 ft . apart t he catenary 
surp<''"l il g br1d e:e s in this p'l rtl cular 
v icinity a r e s paced at 250 ft . centers. I ·' 

Pow e r is furni s h ed by five 
a u tomatic s upervisor y controll ed 
substations. Fou r of t h ese a r e 
1,500-k w. rotary converter sta­
tions, while t he fift h Is a 1,000-
kw. m er cury arc rectifie r Instal­
la tio n. A ll s t a tions a r e of the 
sem i-ou tdoor type similar to th e 
one s h own . High -t en s ion tap, 
are tak en from the P ubli c S er v­
ice 33 ,000-volt , 60-cy cle li •1e 
which pa r a ll e ls the r a ilroad. No 
feeder cable is used o n the d is­
tribution s ide of the s ubs t a tio n 
the ca t en a r y constru ction pro­
v iding a conductivity equiva le nt 
o f 1,200,000 c irc.mlls pe r track. 
These stations a r e 3¼ miles a pa rt. 

right-of-way a four-track ra ilroad system. Such a 
r ight-of-way, if used alone fo r railway purposes, would 
have been at least 100 f t . wide. Thus the use of the 
l 35-ft. right-of-way jointly has resulted in a saving of 
a 100-ft. strip or approximately 12 acres per mile. 
Taking into consideration the value of property through 
that territory, this saving has been considerable. Items 
common to the t wo utili ties, such as fe ncing, drainage, 
and other miscellaneous details, have also been greatly 
reduced. 

In regard to the condruction of the line, the same 
policy has been followed as was done in the case of 
the Niles Center sect ion. Everything has been carried 
out in a permanent manner with t he except ion of the 
rails, which t hrough the greater port ion of the line are 
80-lb. relayer steel installed to meet the conditions due 

I' 
I ' 
I, 

I 

I 

De mpstf'r 
Street Station, 
used as the 
terminal of t h e 
C hicago R apid 
Transit line. 
s h owing the 
Is la nd p 1 a t ­
fo rm for tlw 
r a pid t r an s it 
Ira.i ns a nd also 
the g rade plat­
form fo r th" 
N orth Sh ore 
Line trains. 

towns would have entailed prohibitive expense. In or­
der to increase the capacity of the original line between 
Chicago and Milwaukee, to meet the needs of the con­
stantly growing traffic, the most economical ~olution 
of the problem was to construct a line on an independent 
r ight-of-way near enough to the existing right-of-way 
to provide for the proper connections between the two 
lines. Such a location was found in the Skokie Valley, 
where the new line has been constructed. 

ROADBED BUILT AT Low GRADES 

Construction of the roadbed provided a right-of-way 
at low grade. Very few cuts were necessary, although 
considerable fill work was required at low points in 
the valley. Material for these fills was obtained from 
a borrow pit on purchased land. This pit will be made 
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One1 of thf' :--tne New Con1hlnf'tl Stations an(l Agents' Ut'shlf'nees, \\'hleh .Are of ~I•nnlsh Df'slgn 
This station consists of waiting' room and protecting Its property. The building ls of have been outgrown by moving It from Its 

house for the agent, who acts as represent- permanent construction and may be used present site onto adjacent property. This 
alive of the company In maintaining and as a home after the waiting room facilities station cost about .$9,500 to build. 

into an attractive lake of credit to the neighborhood. 
From this land approximately 550,000 cu.yd. of 
fill was obtained. The only extra cost in getting this 
material was in the construction of a dam for impound­
ing the water and a concrete spillway in this dam. A 
lake of 43 acres area and a maximum depth of 12 ft. 
was excavated. 

On top of this right-of-way are laid two tracks 
rarried on creosoted red oak ties. Ultimate standard 
construction of the track will utilize 100-lb. A.R.A. 
rail supported on tie plates. Because of the eventual 
settling of the roadbed the present construction is of 
80-lb. relayer rail. All curves are for high-speed opera­
tion with super-elevation, which permits an operating 
speed of 70 m.p.h. The grades do not exceed 0.5 per 
cent, which permits economical freight operation as 
well as high-speed passenger train service. 

The total length of construction amounted to 46 track­
miles. Of this amount 42 track-miles is in new construe-

tion on the Skokie Valley division and the remaining 
4 miles is additional trackage on the Libertyville branch. 
In addition to this new work the entire Libertyville 
branch line was rehabilitated for high-speed traffic. 

A feature of the construction is the elimination of 
curves at the crossing of the Lake Bluff cut-off of the 
Chicago & North Western Railway. Here a change of 
4,600 lineal feet of track of the Chicago & North West­
ern Railway was necessary in order that the electric 
line and the steam line would cross on tangent tracks. 
However, the crossing is made at such an angle as to 
necessitate the use of movable crossing frogs. While 
this adds to the mechanism of the interlocking plant, it 
insures an exceptionally smooth crossing for speeds of 
45 and 50 m.p.h., which are permissible· through this 
particular plant. Similar changes were made in the 
alignment of the Libertyville branch in order that the 
crossing of this branch and the main line to Milwaukee 
would be on tangent tracks. 

Whf'r<> lhe N"w Sknkif' \'allt'y Line Parnllel• lhe Old Llherty,·lllf' Hran,•.h Line. The Ov"rh"ad Urhlges Span Four Tra<,ks 
and In Somt' CnNt's Huve a Lf'nglh of 9') Ft. 
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All streams are crossed by means of creosoted timber 
bridges. This construction was considered economical 
in view of the fact that before the life of the bridge 
expires conditions in this section of the country may 
have changed to such an extent that the creeks and 
streams will either be eliminated or will be reduced in 
size to permit the use of a culvert where now a bridge 
fa necessary. 

In connection with the construction of trestles, it 
was found advantageous to divert the channel of the 
Skokie Creek so as to place it entirely on one side of 
the right-of-way. This eliminated a number of cross­
ings which would have entailed considerable expense, 
inasmuch as this particular waterway has been deep­
ened and widened by order of the government. The 
diversion work amounted to 4,000 lineal feet and neces­
sitated 17,000 cu.yd. of excavation and the construction 
of 3,000 sq.yd. of rip-rap wall. 

Summarizing the amount of construction work, it is 
found that the total trackage in the valley line con­
struction, including the rearrangement and alignment 
of branch and auxiliary lines, and the Chicago & North 
Western Railway, amounted to 57 track-miles requiring 
601,000 lineal feet of rail weighing 8,080 tons. The total 
amount of ballast used on this trackage, including 
cinders on the branch line auxiliary and temporary 
track, was 4,886 carloads. This trackage is carried 
on 165,275 crossties, which is the equivalent of 3,700 
carloads. 

STATIONS ARE OF ARTISTIC DESIGN 

Beauty and utility have been combined in the design 
and construction of the nine stations along the route. 
These follow very closely the Spanish type of archi­
tecture. Inasmuch as the adjoining country is at the 
present time but sparsely settled, it was thought desir­
able to have a representative of the company live at 
each of the stations in order to maintain and protect 
the property. The agent at each station has a modern 
dwelling that has been built in connection with the 
station. The room adjacent to the loading platform is 
the station proper. Back of this is a modern five-room 
house containing all modern facilities and ·conveniences 
for living quarters. A dining room, living room, kit­
chen and two bedrooms and bath form a very attractive 
home for the agent. 

Even in the construction of these houses, which rep­
resent an expenditur.e of $9,500 each, consideration was 
given to economy. When the station facilities have 
been outgrown and it is necessary to erect a large 
building devoted exclusively to that purpose, the hou·se 
may be moved to adjoining property· and serve as a 
home. At the present time it serves as a stimulus to 
those purchasing property in the immediate vicinity to 
pattern homes after it, not so much in the style of 
architecture, but in high-class design and construction. 
Property along the route has risen in value to such an 
extent that it is almost assured that high-class, ex­
pensive homes will be built in the vicinity. 

AUTOMATIC SUBSTATIONS INCLUDE ONE 

MERCURY ARC RECTIFIER 

Power is furnished .: to the catenary trolley by five 
new substations built along the right-of-way. In addi­
tion, the new line is tied in with three substations 
supplying the Shore Line, the Niles Center division and 
the Libertyville branch. They are 3¼ miles apart and 

are full automatic in operation. Four of these stations 
contain 1,500-kw. rotary converter units and one a 
1,000-kw. mercury arc rectifier. The stations are of 
the semi-outdoor type and are all equipped with General 
Electric Company selector-type supervisory control. The 
substation design is in keeping with the artistic build­
ings erected along the right-of-way by the North Shore 
Line and conform with the latest practices in such 
construction. 

Due to the fact that the right-of-way parallels a 
high-extension line of the Public Service Company of 
Northern Illinois, it was unnecessary to erect such a 
line, for the railway. Taps at all stations cut in on the 
33,000-volt 60-cycle line of the power company, thereby 
furnishing the necessary energy for the operation of 
the stations. The high tension is all handled outdoors 
in an inclosed yard to the rear of the station building. 

Distribution of the 600 - volt direct current is 
made directly to the overhead catenary constructed trol­
leys. No feeder copper is used, the overhead construc­
tion being of sufficient conductivity to maintain the 
proper operating voltage. The catenary consists of a 
primary copper messenger 1.047 in. in diameter having 
a brass core. It has a tensile strength of 39,000 lb. 
Below this is suspended the secondary, consisting of a 
300,000-circ.mil copper cable. The contact wire is 
grooved No. 0000 wire having a 65 per cent conductivity. 
The combined conductivity per track amounts to 1,200,-
000 circ.mil. 

This overhead construction is supported by means of 
bridges, some placed at 250 ft. centers and others at 
300 ft. centers. The 250 ft. spacing of the bridges was 
c2.used by the use of a high-tension power line tower as 
one supporting leg for each alternate bridge where the 
railway parallels the power line. However, where the 
right-of-way leaves the power line, the overhead bridges 
are spaced 300 ft. The trolley bridges are constructed 
of Bates double expanded steel. The two uprights 
and the horizontal member are identical in construction, 
being joined by heavy gusset plates and bracing. The 
messenger is supported by an insulator mounted on the 
top of the bridge. Every 4,600 ft. there is an anchor 
bridge where the messenger is permanently anchored. 
This bridge will support the entire overhead construc­
tion from that point if messengers should break -on one 
side. The weight per foot of this construction is 
approximately 4¼ lb. 

One of the interesting pieces of construction work in 
connection with the overhead catenary was the suspen­
sion on 4 deg., 7 deg. and 11 deg. curves. On both the 
4 and 7 deg. curves the overhead was erected with dis­
placed messenger without pull-offs. In some places on 
these curves the messenger had a displacement of as 
much as 106 in. An accompanying illustration shows 
an example of this special work. On these curves the 
supporting bridges were especially designed to with­
stand the side strain. 

TRACK WELL BONDED 

All track is bonded with 400,000-circ.mil Una bonds 
which are of the copper arc-weld type. Crosso,·ers and 
special work are bonded through with copper arc-weld 
bonds, using long cables to which were welded pigtail 
bonds. The interlocking plants being controlled by­
alternating-current track circuits required the instal­
lation of heavy impedance bonds at the ends of such 
circuits. 
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In addition to the power facilities, the electrical 
department also installed a 30-pair telephone cable along 
the entire right-of-way. Telephones were installed in 
all passenger stations, substations, towers and in a 
booth at each crossover. 

INTERLOCKING PLANTS ARE OF MODERN 

CONSTRUCTION 

Three modern interlocking plants constitute part of 
the equipment of the line. The one at Dempster Street 
at the junction of the new line and the Chicago Rapid 
Transit terminal is mechanical in operation. The sec­
ond, 16 miles north of this, is at Skokie Junction. 
Here the Lake Bluff cut-off of the Chicago & North 
Western Railway crosses at grade. The third and 

Above is a typical 
Interlocking tower 
built by the North 
Shore Line at Skokie 
Junction and at South 
Upton. These con­
form In design and 
construction with the 
North Shore stand­
ard practice. 

On curves of 
small radius. 
the overhead 
construction is 
carried by dis­
placed cate­
nary without 
pull - offs. In 
this particular 
Instance, on a 7 
deg. curve, the 
catenary Is 
displaced l O 6 
In. 

largest of the plants is at South Upton, where the new 
line crosses the Libertyville branch, and this branch in 
turn crosses the main line of the Chicago & North 
Western Railway. It is at this point that a "Y" was 
constructed to facilitate the movement of trains in 
several directions. The plants at Skokie Junction and 
South Upton are all-electric in operation and are of 
the latest type of the Union Switch & Signal Company." 

At Dempster Street the Chicago Rapid Transit Com­
pany, which leases trackage rights over the Niles Center 
division, has a terminal station with two stub-end 
tracks alongside an island platform. The new tracks 
leave the tracks used by the Chicago Rapid Transit 
Company at a point approximately ¼ mile south of the 
terminal. Here a manually-operated interlocking plant 
was installed. The plant consists of a 24-lever machine 
controlling the diamond crossover for the Chicago Rapid 
Transit trains and the leads between the C.R.T. tracks 
and the North Shore tracks. Dwarf signals indicate 
line-ups both with and against traffic. This plant al­
lows for the by-passing of the station of North Shore 
Line trains and is in continuous operation during the 
24 hours of the day. 

At Skokie Junction the Lake Bluff cut-off of the 
Chicago & North Western Railway crosses the North 
Shore Line right-of-way and joins the main line of the 
Chicago & North Western Railway within the jurisdic­
tion of this plant. The steam railroad formerly had a 
mechanical plant to handle the movement through its 
junction. This was replaced with an all-electric plant 
having 26 working levers on a 31-lever frame. This 
machine handles both the junction and the North Shore 
crossing. At this particularly high-speed crossing mov­
nble point frogs are used. This necessitated the use of 
more switch machines than would be necessary with 
fixed-point equipment. The entire plant is controlled 
by a.c. track circuits divided into annunciator, home 
ar,d distant signal circuits. On the steam railroad sema-

/ 

Creosoted timber bridges are 
used to span all streams and 
highways. This construction 
has the economic advantage of 
a small Investment, allowt,1g 
for the bridge location to be 
changed as conditions In the 
territory change. The life ot 
these bridges Is figured at 25 
years, at the end of which time 
chsnges may be such as to jus­
tify the Installation of perma­
nent concrete or steel structures. 

phore signals are used, as this is standard practice on 
this property. However, on the North Shore Line two­
position color light signals are used. Derails protect 
all line-ups, either with or against traffic. The North 
Shore Line built the artistic and attractive tower at 
this location. It is operated jointly with the Chicago 
& North Western Railway in 24-hour service. 

A feature of this plant is its safety in operation. 
The lever man must put the home signal to normal 
while the train is in the home block a distance of 500 ft. 
If this is not done, the machine is automatically locked 
against further manipulation until a time release allows 
for further changes in line-up. This time .release, 
which in this particular case is set at two minutes, 
must be operated to return the home signal to normal 
if the towerman fails to take the route away while the 
train is in the circuit. In this installation, the annun­
ciator signal is 4,000 ft. in advance of the distant 
signal, which in turn is 4,000 ft. ahead of the home 
signal. 

In the interlocking plant installations all wires with 
the exception of those to the track machines are carried 
h• a marlin-laced cable, carried on messenger, supported 
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by the trolley wire catenary bridges. Power for the 
operation of the plant is furnished by a motor-generator 
set in connection with a battery. This arrangement is 
of the standard 110-volt d.c. type with 12-volt a.c. track 
circuit. 

South Upton Junction plant is the largest and pro­
vides for the greatest number of train movements and 
line-ups. This 1:ype "F" electric interlocking machine 
has 50 working levers in a 55-lever frame. Twenty 
working levers are for 32 signals and 30 for four single 
switches, two single slips, and 22 derails. The frame 
has two rows of lever lights equipped with 6-8-volt 
bulbs. The magnets operate on 110-volt d.c. On the 
wall above the machine is an illuminated track model of 
the spot-light type. This model has 26 painted sections 
with 60 lamps, 50 of which are white, eight red and 
two green. A similar type of track model is also in the 
Skokie Junction tower. 

At Upton Junction it is possible to route trains in a 
number of directions. Traffic north from Chicago may 
b11 sent either to Milwaukee or to Libertyville. From 
:Milwaukee, trains may be directed to Libertyville or 
Chicago. From Libertyville, three line-ups are possible 
-to Lake Bluff on the branch, or to Milwaukee or 
Chicago on the main line. However, trains from Lake 
Bluff can only be sent straight through the plant to 
Libertyville. · In addition to these switching operations 
on the North Shore Line, the plant also controls the . 
two-track crossing of the main line of the Chicago 
& North Western Railway. The plant, equipment and 
OP!;!ration, is identical with the Skokie Junction plant. 
It is all-electric with semaphores used on the steam line 
and two-position color lights on the electric line. 

NEW CARS ARRIVE IN TIME FOR OPENING 

Additional rolling stock in the form of 20 new cars 
of the standard type have been received by the Chicago, 
North Shore & Milwaukee Railroad for use in limited 
service between Chicago and Milwaukee. These have 
arched roofs, smoking compartments, toilet facilities, 
and are of steel construction, carried on high-speed 
trucks. Four 140-hp. motors are geared-to give a free 
nmning speed of 72 m.p.h. This is approximately 7 
miles per hour faster than the former equipment of the 
North Shore Line. The cars are equipped with poles 
having a trolley shoe through which contact is made 
,vith the catenary constructed overhead. Third-rail 
t r olley shoes are also provided in order to allow the 
equipment to be run over the tracks of the Chicago 
Rapid Transit Company. 

The interior of the car is finished in mahogany. 
The main compartment is equipped with interurban 
high-back seats, upholstered in green figured mohair. 

The smoking compartment has the same type of seat, 
covered with black leather. The weight of the car is 
approximately 100,000 lb. 

Maintenance Costs Reduced 
in Fort Worth 

Better Inspection and Use of Tro1ley Shoes and Regu­
lar Inspection of TroJJey Wire and Supports 

Are Also Responsible for Fewer Failures 
in Overhead Construction 

CONTINUED use of the sliding contact shoe in Fort 
Worth on both city and interurban cars instead 

of trolley wheels has effected important reductions 
in the cost of maintaining the current-collecting equip­
ment on the cars, and the contact wire itself. 

Trolley wire breaks on the 163 miles of city and 
interurban tracks of the Northern Texas Traction Sys­
tem have been reduced from the peak of 350 in 1921 
to 23 trolley breaks for the entire year of 1925. Credit 
for this reduction is not entirely due to the current-

TABLE I-COMPARATIVE COSTS OF TROLLEY WHEELS AND 
SLIDES PER 1,000 CAR-MILES 

City Dlvll'lon 
1919 1920 1921 1922 1923 1924 1925 

Trolley wheels . . $0. 32 ◄ $0. 236 $0.449 $0. 306 
io: i11 iii:i19 io:ih Trolley slides ... ...... . ..... $0. 228 

Interurban Division 
1919 1920 1921 1922 1923 1924 1925 

Trolley wheels .. $0. 312 $0.615 $0. 896 si :010 $0.-709 io:so1 io: isi Trolley al ides .. , I, 639 

collecting devices but to the rigid and regular inspection 
of overhead systems and the repair of badly worn places 
before a break occurs. A description of the early work 
done in Fort Worth in investigating the current-col­
lecting troubles is given in the issue of ELECTRIC RAIL­
WAY JOURNAL for May 17, 1924, page 767. 

Accurate costs of operation have been kept since 1919 
to date. Up to 1921 both the city and interurban divi­
sions were operating with trolley wheels. During 1921 
the interurban division had installed a number of l\Iiller 
trolley shoes. In 1922 this replacement was completed 
and the city division was changed over. Since the begin­
ning of 1923 all cars have been equipped with l\Iiller 
shoes. 

As will be noted from the individual tables and charts, 
the cost of trolley slides has been reduced on both the 
city and interurban divisions so that it is now costing 
a trifle more than 15 cents per 1,000 car-miles on both 
divisions. 'l'urning to the total cost of material used 
in maintaining the rurrent'-collecting equipment, includ­
ing the collecting equipment on the cars, the ears, 

TABLE II-DETAIL COST BY YEARS OF MATERIAL USED FOR llIAINTAINING CURR.ENT-COLLECTING EQUIPMENT AND OVERHEAD 
CONSTRUCTION, EXCLUDING POLES, FEEDERS AND SUPPORTS 

City and Interurban 
1919 1920 1921 1922 

Current-collecting equipment ................. .. ...... ....... $6,723.0 I $6,735, 27 $6,545.27 $5,408.50 
Ears, sleeves, etc ... .... ... .................. .. ...... ....... 2,470.86 5,690.83 3,298.65 2,301.23 
Trolley wire ........................ , . .. .... .. ....... ...... 14,182 . i7 16,748.64 13,983.93 6,264.67 

Total. ........... , ... , ............................. ..... $23,376.64 $29,174.74 $23,827.85 $13,974.40 

TABLE Ill-RECORD OF TROLLEY BREAKS AND COST OF REPAIRS 
1919 1920 1921 1922 

Number of trolley breaks .. , , . , , , ......... .. , , , , .... , .. ... , ..... . 
Total car-miles ..... . . .. .................. , ........... . ........ . 
Coot per 1,000 car-mile• .. .............. , . ............... , .. , .. , . 

260 350 191 
s:ii<i.i~1 9,044.829 8,782.208 8,422.863 

2.84 • 3.23 2.72 1.66 

1923 
$4,107.31 

2,504.26 
3,654.H 

$10,266.11 

1923 
80 

8,485,715 
I. 21 

1924 
$3,529.90 

2,472.00 
3,680.54 

$9,682.44 

1924 
49 

8,671,596 
I. 12 
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sleeves, etc., of the overhead construction, and the trol­
ley wire, it is noted that the total cost for the property 
has been reduced from the high point of $29,175 in 
1920 to $5,088 in 1925. 

The contact wire is greased on a systematic basis 
once every 90 days in outlying sections and every 60 
days in the downtown sections under which are operated 
the greatest number of car movements. When new 
wire is strung it is immediately greased. Experience 
has shown that the cost of greasing trolley wire has 
been $0.959 per mile of wire on the city division and 
$1.25 per mile on the interurban division. 

Trolley slides are rebuilt on a mileage basis. For~ 
merly, the shoes were allowed to wear down to a 
certain predetermined depth and were then rebuilt. The 
shoe now comes down at every overhauling and is rebuilt 
by welding new material on the worn section. The 

400 

t) ~ 
L 

" 

Insurance Labels for Cars 
Now Available to Indicate Complete Conformity t~ 

Underwriters' Standards-Cars So Labeled Will 
Have the Benefit of Lower Insurance Rates 

THOSE who have not been following fire insurance 
regulations closely within the last year may not 

realize that standard labels are now available for com­
plete cars that have been built and equipped under the 
regulations of the National Board of Fire Underwriters. 
It is only within the last few months that any cars 
actually have been so labeled and so have the benefit 
of the maximum reduction in insurance premium. 

The result mentioned is the outcome of some fifteen 
years of hard work by the insurance companies and the 
insurance and maintenance departments of the railways. 
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Northern Texas Trac­
tion Decreases Trolley 
Maintenance by Substi­
tuting Shoes for Wheels 
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Curve No. 1-Graphlcal representation of 
cost per I ,ooo t'ar-mile.s of trolley breaks on 
the entire system, showing reduction In cost 
of repairing trolley wire made possible by 
the use of sliding shoes Instead of trolley 
wheels. Substitution was made during the 
Y••ars 1~21 and 1922. 

la! for thA c•ty and Interurban division of 
the Northern Texas Traction Company 
showing the saving effected by the use 
of l\Illler sliding shoes on both city and 
Interurban divisions. 

showing reduction In the number of breaks 
caused by the use of sliding shoes substi­
tuted In 1921 and 1922. 

Curve No. 4-Cost of trolley wheels and 
Miller shoes per 1,000 car-miles. Note the 
reduction after the substitution. \Vom 
shoes are now r ebuilt every time the car 
comes In for overhauling. Curve No. 2-Cost of maintenance mater-

Curve No. 3-Number of trolley breaks 
per year on the l 63 miles of wire operated 
by the Northern Texas Traction Company, 

welded runner is ground to shape and made smooth. 
The cost for rebuilding shoes averages 16 cents each. 

Results obtained during the early trial period from 
part wheel. and part slide operation over the same wire 
were not good. The wheel formed pits on the wire 
that increases the wear on both wires and slides. When 
slides are used on all cars they soon wear down these 
pits and smooth operation is obtained. 

Another noteworthy resuU: is the reduction of noise 
in the car because the sliding contact avoids the drum­
ming action on the car roof. 

Some trouble has been experienced on some roads 
due to backing up operation. In Fort Worth the one­
man operated cars are never backed up without first 
reversing trolleys. \Vhen necessary, interurbans are 
backed up slowly in a satisfactory manner, with the con­
ductor holding the trolley rope. With the small amount 
of reverse operation required on the property little 
difficulty has been experienced from this source. 

During the history of the movement several committees 
representing each of these interests have worked in­
dividually and together, and their activities finally 
brought about the 1925 regulations of the National 
Board of Fire Underwriters for electric railway car­
houses and cars. 

After the formal acceptance of these regulations by 
the National Fire Protection Association and the Amer­
ican Electric Railway Association, the question was 
raised whether the labels of the Underwriters' Labora­
tories, Inc., would not now be available for complete 
cars. The fire insurance rating authorities agreed to 
permit this on all cars whose wiring fulfilled the specifi­
cations, and whose equipment, such as wire, switches, 
fuses and lamp receptacles, was of an approved listed 
type, and whose heaters had individual labels. The 
ruling did not require the label for the heavy equipment, 
such as the controllers, grid resistance and motors. 

The first cars to be thus labeled were some recently 
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ordered by the Georgia Railway & Power Company for 
its Atlanta system. They were inspected in part at the 
shops of the Cincinnati Car Company, where they w~re 
being built, and in part in the carhouses at Atlanta. 
In this case the heaters were tested as installed because 
the specifications for the cars were drawn before the 
institution of the label service on completed car heaters, 
but in future cars the heaters as well as the rest of the 
equipment will have to bear the Underwriters' label to 
secure the complete car label. Obviously, it will not be 
possible to inspect old cars for labels unless the con­
cealed wiring is uncovered, so that it may be viewed 
by the inspectors having jurisdiction. 

Eventually, it is expected, a considerable credit in 
the fire insurance rate will apply on cars bearing this 
label, as the insurance interests will accept only the 
labels of the Underwriters' Laboratories as evidence of 
standard wiring and heater installations. 

Cars Remodeled on Central 
London Railway 

WHEN the Central London Railway, running from 
the heart of the city to the western outskirts, 

was opened for traffic in July, 1900, the cars were 
regarded as sumptuous, but they were all trail cars, 
electric locomotives being used to haul them. In conse­
quence of complaints of vibration from the tenants of 
houses above the route, though the railway is at a 
great depth, the heavy locomotives were superseded by, 
multiple-unit trains. The complaints then disappeared, 
but in recent times the call has come for improving 

factory that the "Underground" will proceed at once 
to remodel all the rolling stock on the line. 

The manually operated gates at the ends of the cars 
have been removed and the platforms completely in­
closed. Passengers step immediately into the com­
partment instead of having to make a right-angle turn 
as at present. Entrance and exit are effected through 
air-operated doors, four being provided to each car. 
These are spaced equidistantly. Passengers are near 
to an exit wherever they may be seated and a more 
uniform loading of the car is the result. Control of 
these doors can be achieved from any part of the train. 
On a seven-car train the rear guard controls the doors 
in the rear part and the front guard the remainder. 
The safety devices on the air doors provide that during 
the last 6 in. of stroke of the door engine the pressure 
is retarded almost to zero so that the door can be easily 
pushed back by hand. The door edges, further, are 
cushioned with broad rubber tubing. An ingenious 
electrical interlocking device secures that the starting · 
signal cannot be given until all doors are closed. 

The lighting has been materially improved and is 
more evenly distributed. A new type of lamp bracket 
is employed and all lamps are shaded. lVIore ventilators 
are fitted and a new and simple type of drop window, 
which can be regulated by passengers, affords still 
better ventilation. Well sprung seats upholstered in 
moquette replace the old seats of pegamoid, rattan and 
wood. The interior decoration is in green and ma­
hogany, giving the car a bright, cheerful appearance. 
The exteriors of the cars are painted red and cream. 

The improved rolling stock will be capable of high 

C'ers of the Central J.nndon Rnllwny Have Been Remodeled to Conform with the Stnndnrtls dr the Un,lergroun,I System 

the cars. A result now is that 250 cars are to be 
remodeled and refitted throughout to provide the same 
standards of comfort and efficiency as are now afforded 
on the Hampstead and City lines. The improvements 
include more comfortable seats, pneumatically con­
trolled doors, better lights, better ventilation and faster 
running. 

One car has been rebuilt on these lines and the 
results of a trial run in service have been so satis-

speeds. Experience gained with cars of similar type on 
the Hampstead and City lines shows that at busy points 
the station stopping times have been reduced from 
50 seconds to 25 seconds. On the Central London 
tube this will mean a saving of considerable time in 
the through journey. Instead of four motors on the 
six and seven car trains there will be six motors. This 
increase will give better acceleration and it is estimated 
that at least four minutes will be saved. 
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High St~ndard of Bearing Maint_enance 
Gives Long Gear Life 

After an Average Service of 595,000 Miles per Gear, 
the Maximum Tooth Wear Found Was 0.008 In. and the 
Majority Showed Wear Between 0.002 In. and 0.005 In. 
on Electrified Lines of the Southern 'Railway, England 

By A. E. Roberts 
Ro1Ilng Stock Engineer Southern Railway, 

Wimbledon Park, England 

• 

o,· .. rhauling Shop of the Southern Raliwny, \Vhere Gearing Is l\Ialntalned 

MAINTENANCE of a high standard with respect 
to armature and motor axle suspension bear­
ings has resulted in a surprising mileage ob­

tained from gearing· in service on the southwestern 
section of the Southern Railway of England. The gear­
ing of this equipment is never allowed to get far out of 
mesh, and the bearings are brought back to their 
original standard clearance every 100,000 miles. The 
clearance allowed for new armature bearings is 0.012 in. 
and for motor suspension axle bearings approximately 
0.014 in. In changing armatures or wheels, no attempt 
is made to keep the gears and pinions paired. 

The gearing of these cars was put into passenger 
service in 1916. A careful inspection recently made as 
the equipment was going through the shops failed to 
locate any teeth with wear more than 0.008 in., and the 
majority showed a reduction of from 0.002 in. to 0.005 
in. The condition of the gears is excellent at the pitch 
line. Below and above the pitch line the teeth are quite 
dull. The pinions are naturally more polished on the 
pitch line than the gears, but none was found with 
greater wear than 0.008 in. to 0.01 in. The root and 
crown of the teeth are still quite dull, and some showed 

that they have not yet obtained the bearing surface 
across the face of the teeth. 

None of the gears have been removed for any cause, 
but nine pinions were removed for apparent fatigue of 
the structure back of the hardened outside skin. Eight 
of these pinions were in service for more than four 
years, and were taken out because they commenced to 
crumble at the ends of the teeth. The ninth pinion 
failed in the first year of service; the failure was no 
doubt due to a crack which developed during the heat 
treatment. A complete fracture of. the tooth for a 
length of 2 in. from the end resulted. 

These gears and pinions were manufactured by the 
Cincinnati Tool Steel Gear & Pinion Company in the 
United States. They are heat-treated and are not 
ground. English manufacturers of gearing have con­
sidered that extreme accuracy for railway gearing is 
essential and the results obtained from American gear­
ing, which is much less accurately constructed, have 
been watched with great interest. Inspection of the -
American gears at the time they were placed in service 
showed that they had cumulative errors over a series 
of teeth amounting to 0.008 in. Many of the pinion 
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teeth varied as much as 0.005 in. across the face. These 
var iations a re no doubt due to the method of manu­
facture and to heat treatment distortion. However, in 
spite of their inaccuracies, they have proved very reli­
able and as silent in operation as any gearing manu­
factur ed in England. 

On the eastern section of the Southern Railway, 496 
set s of gears and pinions of British manufacture have 
been installed, and an interesting comparison of the 
service obtained from these will be available some time 
in the future. These British 
gears ar e of high-grade steel 
and of such high tensile strength 
t hat only manufacturers with 
the highest class of gear-cutting 
machinery could generate the 

The problem of keeping gears and pinions in proper 
mesh is one of extreme interest, and although the writer 
is British, the opini'on formed, based on many years of 
electric traction experience, is ,that the rough rugged 
gearing made by American methods is sufficiently ac­
curate for operation in ,railway service where other 
factors of clearance and tolerance are quite pronounced. 

Not only has the particular make of the American 
gearing referred to above given exceptional service but 
gearing on the Metropolitan Railway from 1905 to 1913, 

which was supplied by the 
R. D. Nuttall :Manufacturing 
Comp a n y of Pittsburgh, 
showed that no other gears or 
pinions gave such good results. 
These w~re of stub-tooth form 

teeth. The pinions are of a and seemed to have an endless 
lower grade of steel, cut, heat- life. Conclusions indicate that 
treated and ground after treat - while extreme accuracy may be 
ment. They are ext remely ac- desirable in gearing for station-
curate in all respect s, the teet h ~--- ============--- ary machinery, it is not neces-
being within 0.001 in. and the C lo8e-U1• \'lt'\\'8 of Amerlmn G ears nnd l'lnlons After sary for electric railway work. 
cumulative error s over five . Ten Ye•tr8 of !> enko Some figures as to the 
teeth bel·ng not more than Figs. 1 a nd 2 sh ow gear s and F igs. 3 and 4 service in which ou;· gear-

pin ion s after 595,000 miles 

0.002 in. -------------------== -----. ing has been used may be 
It may appear somewhat !~¥ of interest. The maximum 

difficult to reconcile such , train weight is 31 tons per 
extreme accuracy in railway gear, and the minimum 
gearing, which after being train weight is 25 tons per 
cut requires pressing on- ,tilllii1111iiliiii..-..;f.JIII gear. Maximum accelerat-
to axles. The pinions are ing loads are 325 hp. with 
forced onto a tapered shaft , driving wheels of 43 in. 
which in its turn is fitted diameter. A schedule speed 
to a bearing with 0.012 in. of 27 m.p.h. is maintained 
clearance. The bearing is with an _average distance 
forced into its housing, between stops of 1.3 miles, 
which in turn is fastened to and with occasional service 
the motor case. The com- runs that have a distance 
mercial manufacturing to!- between stops of 3.2 miles. 
erances for all of these fits The free running speed of 
will, of course, cause spread- trains is 54 m.p.h., and coast-
ing of the gearing at the ------ ing at 65 m.p.h. is common. 
pitch line. Since the gear Gt•11 r C n •e Su•1wn•lon l ' •ed. 1'01, und Bottom Center Broekels Gears and pinions are 
is pressed on an axle and \\'er <' Added to the Orlidnnl llt'Sign lubricated with small quan-
the meshing of the gear and pinion depends not only on tities of yellow grease and lubrication depends on the 
the armature bearings and their housings, but also on grease thrown on the sides and top of the case falling 
the motor axle bearings wh ich support the motor, it back on the gear teeth. The 356 sets of American gears 
may readily happen that the pinion may be in mesh or in service have a 6-in. face. The teeth are involute 
out of mesh to the total cumulat ive tolerances and with 2 diametrical pitch, the gears having 29½-in. pitch 
clearances of 0.030 in. or more. diameter with 59 teeth, while the pinions have 21 teeth. 
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Bevel Gear and Worm Drives on Cars 
Several Two-Axle Designs Have Been Developed 
Using Both One and Two Motors-Experiments 
Are Being Carried On by Several Railways 

C
ARDAN-DRIVE developments on German street 
cars are discussed in an article by H. Japp, chief 
engineer Ruhrort District Street Railways, Duis­

burg, Germany, published in the Feb. 12 and Feb. 19 
issues of Verkehrstechnik. He notes that General 
:Manager Albrecht of the Dortmund Street Railways 
patented a cardan drive as early as October, 1918, but 
his first car was not in operation before June, 1921. 

As shown in Fig. 1, the Albrecht drive includes two 
motors which are suspended from the car flooring. 
These motors drive a large spur gear through insulated 
flexible couplings. The outer disks of the same couplings 
are used for the operating brake. 

The movement of the spur gear is transmitted to a 
cardan. shaft on each side. Cardan elements are 
mounted alongside both the spur gear ard the bevel 
gearing connected to the driving wheels. The combined 
gear reduction between motors and driving wheels is 
9.16: 1. 

The axles are of Albrecht radial type with 4 m. 
(13.1 ft.) wheelbase. Tests at Dortmund showed that 
the car so equipped could negotiate a curve of 21 m. 
(68.9 ft.) at 35 km. per hour (21.7 m.p.h.) without 
perceptible shock or noise. 

The advantages of the foregoing drive are given as 
follows: 

Complete insulation of the motors against grounding. 
Transfer of unsprung motor weight on axles to 

spring-borne weight suspended from the body. 
No bearing trouble to cause falling armatures. 
No entrance of foreign matter into motors because 

of rundown bearings. 

Motor weight saving because greater gear reduction 
permits higher motor speed. 

Less sh9ek to motprs during acceleration. 
Larger gear life because they run in aq oil bath 

and are ,fitted with greater precision. 
Elimination of the tire wear and heavy brake rigging 

incident to wheel braking. 
Easier retardation by means of the disk brake. 

Fig. I-The J;1rst E1rnmple of ,\lbrc<'ht•liru1,11 Cardon Drive 
Car as Used o.t Uortn111nd, Germany 

Reduction of unsprung weight increases th'e life of 
the track. 

Finally, radial axles permit quieter running and 
easier operation over short curves through the pos­
sibility of using a longer wheelbase. 

Following 50,000 km. (31,000 miles) operation of the 
test car, Dr. Miller of Gerthe read an experience paper 
in the spring of 1924 before a group of operators at 
Elberfeld. The results were considered so favorable 
that a number of managements agreed to purchase 25 
cars of Albrecht-Krupp cardan drive with the view of 
interchanging further test data. The first of these 
cars went into service during January, 1926. 

The present cost of a car fitted with Albrecht-Krupp 

1'"1,:. 2-t•tnn und Ele-,·utlon of Cardnn Drive Car, Second Type 
I-Longitudinal sill. 
2-Baee plate of motors. 
3-J\lotor. 

!---Coupling. 7-Unlversal joint coupling. 
5-Servlce brake rod. 8-Slldable longitudinal coupling, 
6-Gearlng. 9-Bevel gearing. 

10-Radlal axle. 
11-'-Axle frame. 
12-Llnks. 
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cardan drive and Albrecht radial axles is approx­
imately 10 per cent greater than that of a standard 
drive and rigid-axle car of equal capacity. It is be­
lieved that the lower upkeep cost and other advantages 
of this drive will more than offset the higher initial 
cost. The cardan car uses only one controller. Instead 
of being in line with each other, the motors of the 
25-car installation are staggered as shown in Fig. 2, 

Because of lack of extensive experience with this 
construction, the parts were built with a greater factor 
of safety than appears necessary; but it is believed 
that later cars could be built 1,000 kg. (2,204 lb.) lighter 
than the design used hitherto. 

In September, 1924, the Berlin Street Railway system 
equipped car No. 3102 with a combination of plain 
bearing motors and individual-axle automobile drive, 

FIG.S 

Parl• Car with Cnrdan Drln,: J<"lg. 3, Seen from Below; Flit. 4, Side View; Fig. 5, Pla.n 
A-lllain driving shaft. B-Anchor rods for housing, 0-Gear housing. F-Braking drum on main shaft. 

J-Spring hanger. £-Leaf springs for body. lll-Motor. 

so one drive remains available if the other fails. The 
hand brake is equalized to exert the same force on the 
braking disks of both motors, although this does not 
so appear in Fig. 2. The emergency brake is of the 
usual short-circuiting type common in German practice. 

The truck, known as the Nolden-Japp type, was de­
signed with particular regard to easy accessibility for 
all parts of the drive. Pressed-steel framing and a 
heavy base plate were used, therefore, to avoid cum­
bersome cross-members. The body is framed so that 
its end members overlap the truck, thereby avoiding 
end stiffening members for the truck itself. The body 
side sills are also clamped around the longitudinal mem­
bers of the truck as protection against distortion. 

The truck carries two Siemens-Schuckert D-340 mo­
t ors rated at 37 kw. or 50 hp. on a one-hour basis. 
Each weighs 600 kg. (1,320 lb.) and runs at 1,300 r.p.m. 
at 550 volts. The first gear reduction is 1: 3.84 and the 
second is 1 : 2.38. 
, The wheelbase is 4,000 mm. (13.1 ft.); diameter of 
driving wheels, 860 mm. (33.9 in.) ; over-all length of 
truck, 5,600 mm. (18.4 ft.). The base plate clears the 
paving by 8 in. when the car is without load. Roller 
bearings are used wherever possible. 

In maintenance, one of the great advantages is that 
the various parts are more accessible than in the or­
dinary drive. It is also asserted that the framing plan 
gives the car greater resistance against collisions. 

the latter supplied by the N euen Automobil-Gesell­
schaft. The A.E.G. motors, which give 45 hp. at 820 
r.p.m., operate through a combination of spur and bevel 
gearing in one housing to give a total reduction of 
1: 6.1. The ratio of the spur gearing is 16: 40 and 
of the bevel gearing 14: 34. The motors are suspended 
from the body frame. Disk brakes are used. The wheel­
base is 2.8 m. (9.2 ft.) and the· driving wheel diameter 
is 28.4 in. Ten more of this type have been ordered, 
following satisfactory experience with the first car. 

The individual drive scheme of the Berlin car permits 
the use of shorter wheelbase without too much disad­
vantage to the cardan drive principle, but the author 
holds that a long wheelbase is preferable for the sake 
of easier riding, greater life and lower energy use. 

No experiment has been made in Germany with single 
rather than double-reduction gearing, since this would 
necessitate the use of heavier, slower and costlier mo­
tors without avoiding the need for say a 1: 5 reduction. 
On the other hand, the Albrecht-Krupp drive shows 
96 to 97 per cent efficiency in the spur gearing and 95 
to 96 per cent efficiency in the bevel gearing. This 
high combination efficiency permits· the use of light, 
economical motors operated at 1,300 r.p.m. It is held 
that this efficiency will continue for years, since the 
Dortmund gearing showed no perceptible wear after 
90,000 km. (55,800 miles) of service. 

The differences in weight and price of 550-volt motor, 
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<>f various speeds is apparent from the following table 
compiled in the fall of 1924: 

Hourly Rat ing, Hp. 
50 
H 
47 

Speed, R.p.m. 
1,300 

820 
550 

W ~ight, Kg. 
600 
750 

1,000 

Price in Gold ;\l a rk 
2.5 50 
3,000 
3, 610 

The first cardan car of the Paris street railway was 
built in October, 1921. Since then some 500 cars have 
been built according to the designs shown in Figs. 3, 
4 and 5. The new cars permit, for practically the same 
dimensions and motor capacity, a reduction in car 
weight from 14,000 kg. (30,800 lb.) to 11,500 kg. 
(25,300 lb.) and of the unsprung weight from 2,800 
kg. (6,160 lb.) to 1,900 kg. (4,180 lb.). 

In a Paris cardan car 10.65 m. (34.9 ft.) over all 
with 3.6-m. (11.8-ft.) wheelbase and 850-mm. (33.4-in.) 
driving wheels, individual drive is used with one 45-hp., 
800-r.p.m. motor per axle. The gear reduction is 
approximately 1: 8, which the author -considers too 
great for good meshing and long life. German oper­
ators hesitated to use such a great single reduction, 
also, because of the lower efficiency. 

Each motor is connected by means of a universal 
joint to a cardan shaft 
only 76.2 cm. (30 in.) 
long. A second uni­
versal joint at the 
farther end transmits 
the movement to the 
gearing. From the 
housing C, which in­
closes the driving axle 
and its a pp a rat u s 
shmvn in Figs. 3 and 
5, there are led two 
flexibly c o n n e c t e d 

of the axle causes a contraction of the springs, thereby 
permitting the axles to assume the proper radial posi­
tion. Following this action, the expansion of the springs 
causes the axles to return to their normal position. 

Car and Crankcase Oil 
Reclaimed in Washington 

New Oil and Waste Reclaiming Plant of Washington 
Railway & Electric Company Reclaims Crankcase 

Oil for 14 Cents per Gallon and Car Oil 
for 5 to 6 Cents per Gallon 

ON THURSDAY, May 11, a group of street railway 
and bus operating officials representing several 

large Eastern systems inspected the new oil reclaiming 
department of the Washington Railway & Electric Com­
pany, Washington, D. C. This department is located at 
the company's repair shops and is housed in a separate 
30-ft. x 30-ft. one-story building erected and equipped 
especially to reclaim oil and waste used to lubricate the 
electric cars operated by the company and to reclaim 
crankcase oil used in the 30 buses which are in opera­
tion. In addition, the plant handles the oil drained 

from the company's 
service t ruck s and 
also that from the 
trucks operated by the 
Potomac E 1 e ctr i c 
Power Company, there 
being about 100 trucks 
in all. To effect a 
saving of crankcase 
oil drained from the 
trucks and buses was 
the principal idea in 
developing the oil rec-

Oil and \\"a•te Ue<'lalmlng F.,1ulpment In•tnlled hy " ' nshlngton Railway & Electric Company 
I. At Jett, oil reclaiming outfit with tume 2. At Jett, car oll t a nk. In center, pump 3. At Jett, storage cans tor reclaimed 

-condenser. In cente r, table for test prod- f or ha ndling car o il a nd cen trifugal w aste gasoline and oil. At righ t, oil reclaim ing 
uc-ts. At right, tank tor dlrty ca r oil. extractor. A t right, wast e pick ing ta bles. equ ipm ent . 

rods, B. The function of these rods is to transmit 
the driving power from the wheels to the car body. 
Large leaf springs, L, and intermediate helical springs 
(to absorb the lighter shocks) cushion the body against 
the stresses in the underframe. The springs are 
graduated for a deflection of 10 mm. (0.4 in.) to the 
metric ton (2,204 lb.). A special spring suspension 
is also used to prevent transmission of thrust from the 
axles to the car body when entering curves. The thrust 

lamation department, but since it was shown that at 
small additional expense the equipment could be adapted 
to reclaiming the car oil and waste as well, a complete 
recovery plant w~s finally decided upon. 

The principal unit in this recovery plant is a No. 300 
De Laval crankcase oil reclaiming outfit with fume 
condenser. This is a complete unit, containing all the 
equipment necessary to restore used crankcase oil to its 
original state of efficiency. The outfit consists of a 
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centrifugal oil purifier, for removing from the oil 
such impurit ies and water as it may contain; a wash 
tank, for chemical treatment and washing the oil in 
order to remove colloidal carbon ; a motor-dr iven pump ; 
·electric oil heater , for keeping the oil at proper tempera­
ture during the process of purification; air blower and 
evaporating tower to restore the oil to its proper vis­
cosity ; strainer; sight-flow glass; electric control board 
and all piping and valves. 

R ECLAI MED OIL U SED SAME AS NEW 

Crankcase oil reclaimed by this outfit is used in ex­
actly the same manner as new oil , being put into drums 
and sent to t he garage for use as needed, there being 
no effort made to re fill with oil containing a certain 
percentage of new oil mixed with the reclaimed prod­
uct. Oil recovery amounts to about 80 per cent, the 20 
per cent loss consisting of dilution and solid impuri­
t ies or water. The fume condenser f urnished with the 
De Laval crankcase oil recla iming outfit condenses most 
of the gasoline evaporated from the oil, so that in 
reality the losses a re even lower than the above figure 
would indicate. This reclaimed gasoline is used for 
washing purposes, and it is stated that the men in the 
shops prefe r it to new gasoline, since it contains a small 
amount of light oil and consequently does not dry out 
their hands . . 

The cost of r eclaiming crankcase oil is approximately 
14 cents a gallon. The outfit handles oil i~ batches 
of 50 gal. each and the average time required to com­
plete the process is eight hours. This time element, 
however, depends very largely on the amount of dilu­
tion in the oil , since the removal of dilution is by far 
the longest step in the process. 

Oil is reclaimed from waste by means of centrifuging 
in a 26-in. motor-dr iven De Laval extractor. This ma­
chine is equipped so that steam under approximately 
5-lb. pressure is blown through the waste while it is 
being spun, producing a fa irly good washing action. 
This spinning with steam is continued for ten minutes, 
after which the steam is shut off and the extractor is 
allowed to r un ten minutes more at full speed in order 
to wri ng as much water out of the waste as possible. 

The same oil purifier used with the crankcase oil re­
claiming outfit is employed to centrifugalize solid impur­
ities and water out of the oil reclaimed from waste. 

OLD AXLE O IL USED FOR ROUGH L UBRICATION 

The reclaimed car axle oil is not used again fo r its 
original purpose as the company uses a large amount 
of low grade oil for rough lubrication, and finds it eco­
nomical to end the reclamation process at a point where 
the oil is suitable for this rough use rather than carry 
it on to a point where it would be suitable fo r reuse in 
the car journals. In this way a couple of cents a gallon 
is saved on the cost of reclamation wi thout adding any­
thing to the cost of new oil. Car axle oil can be re­
claimed at from 5 to 6 cents a gallon. 

The company uses a good grade of wool waste which 
is high in cost but economical to use when a suitable 
reclaiming process is employed. Recovery of waste 
averages about 85 per cent and the process costs about 
4 cents a pound. The recovered waste is mixed about 
half and half with new waste and is used again on all 
bearings. No washing process is employed for waste 
recovery, the product coming out of the centrifugal 
extractor grit free and with the colors bright, although 

somewhat smudgy in sp·ots. That this smudging is not 
considered detrimental is proved by the fact that the re­
claimed waste is used even on motor bearings. 

Other equipment in the plant consists of a 225-gal. 
De Laval tank in which dirty car axle oil is stored, 
heated and settled before purification, a H-in. De Laval 
pump handling the car axle oil, a waste picking table, a 
combination picking and drying table for waste and a 
metal covered bench for samples, tools, etc. 

One man operates the entire oil reclaiming plant and 
is often able to spend a good part of an eight-hour day 
at work in the repair shop proper. It is planned eventu­
ally to reclaim compressor oil from the cars and the 
light oil used about the shop for flushing purposes. At 
this time the waste-saturating operation which is now 
performed in the repair shop will probably be moved 
to the oil reclaiming plant and the waste will be washed 
in purified flushing oil as a pre-saturating step. When 
this is done the oil plant will probably require the con­
stant attention of the man in charge. 

European Studies of Rail Corrugation 

IN A PAPER presented at a meeting of the French 
Electric Railway Association in Lyons last October, 

an account was given of studies on the nature of rail 
corrugation by Mr. Clere, way engineer of the Paris 
Tramway Company. Briefly, Mr. Clere's studies led 
him to the conclusion that corrugation would best be 
resisted by a tough, medium-hard steel rail with high 
elastic limit. In consequence, several sections of rail 
have been installed on the Paris Tramways under sim­
ilar conditions of service but with different compo­
sitions and physical characteristics. As yet these 
sections have not been in use long enough to give 
definite results. 

Tests of a different nature on the same subject, con­
ducted under the direction of some of the rail mills in 
Germany, are described in a recent issue of Ve1·kehrs­
technik. Cylindrical disks or rollers of steel, whose 
peripheries were in contact with each other, were re­
volved .under pressure. When these disks were of the 
same hardness, only the upper one showed any tendency 
to corrugate. When the upper disk was softer than the 
lower one, light corrugations could be noticed to appear 
and disappear on the upper disk as the metal wore 
away. In the opinion of the investigators, the primary 
cause of these corrugations was the vibration of the 
springs used to provide the pressure on the disks. It 
was also found that the greater the pressure the greater 
the corrugation on the softer disk, whereas the harder 
disk did not become corrugated until a pressure of 100 
kg. (220 lb.) had been applied for a Jong time. 

Later tests with similar disks by another observer 
were conducted to determine the effect of different 
amounts of slip between the revolving disks. As the 
slip was increased by ½ per cent gradations from ½ per 
cent to 2½ per cent, the corrugations became more pro­
nounced. There was also an increase in the wear of the 
metal of from 350 per cent to 400 per cent between the 
½ per cent and the 2½ per cent slip. 

The author of the article in V erkeh?-stechnik concludes 
that while none of these tests gives a clear answer 
to the cause of corrugation, there is hope that the 
problem will be solved by correlating a large number of 
scientific tests rather than working from results ob­
tained from rough obsen·ations. 
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Dick Prescott Gets a Summons 
And Makes a Trip OowntoV\'11 

;\BOUT a week after Dick Pre~cott, engineer 
f"\. of equipment of the Consolidated Railway 
& Light Company, had presented his report to 
Thomas Mullaney, general foreman, showing 
the saving that could be made by scrapping the 
old 200 class cars instead of rebuilding them, he 
was again called to Mullaney's office. 

"Good morning, Mr. Mullaney," said Dick as 
he entered the general foreman's office. 

"Hello, Dick," replied Mullaney pleasantly. 
"I've got some good news for you. I took up 
your report at the staff meeting yesterday and 
~1r. ]Milburn, the general manager, wants to see 
you downtown at 11 o'clock." 

"Today?" queried Dick a little nervously. 
"Y cp. The whole staff is sold on your idea 

and the boss wants to go over your report with 
you." 

"Geel That's fine. It was mighty good of you 
to give me credit for the suggestion." 

"Not at all. The whole plan is yours and l\'.1r. 
Milburn is pleased with the way you handled 
it. You can go ahead with your work until about 
10 o'clock and then I'll go downtown with you." 

Dick started back toward his office. On the 
way he stopped in the carpenter shop to sec his 
friend Steve \Vhite, the foreman, who had 
helped in working out the report on car main­
tenance. 
-Steve was delighted to hear the good news. 

"There you go, old boy!" he exclaimed, clapping 
Dick on the back. "Your days in this shop are 
numbered. They need men like you downtown, 

and that's where you're headed just as sure 
as shootin'." 

"Nonsense, Steve, Mr. Milburn simply wants 
to go over the details of the report." 

"Yes, I know that all right, but you just bet 
your bottom dollar he wants to look you over 
carefully at the same time." 

Dick laughed at the enthusiasm of the carpen­
ter foreman. "I'll be around here for a long 
time to come, Steve. There's lot's of work for 
me right out here in the shop. Mullaney's going 
down with me this morning and I'm hoping we'll 
succeed in getting rid of those old battleships 
for you." 

"That can't come too soon for me. If we had 
the right kind of accounts out here they'd have 
been gone long ago. This company never will 
know how much money it's sunk into some of 
those old cars. It'd certainly be a shame to 
rebuild them again." 

Dick left his good friend and went on to his 
office. It was difficult, however, to keep his mind 
on his work. 

"Is there anything in Steve's idea?" he won­
dered. "Is a wider opportunity about to open 
up?" 

These thoughts kept buzzing in his mind 
despite his effort to shake them off. Finally, as 
the hands on his watch crept around toward IO 
o'clock, he laid aside his work and started back 
toward Mullaney's office. He found the general 
foreman ready and the two men left the shop 
together to board a downtown car. 
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Maintenance Notes 

Oil Handling Facilities 
Improved 

BY H. T. HURLOCK 
Engineer Rolling Stock & Shops Eastern 

Massachusetts Street Railway 

FACILITIES for handling car 
lubricants have been greatly im­

proved at the Chelsea shops of the 
Eastern Massachusetts Street Rail­
way by the addition of a new fire­
proof oil house, designed and built 
by the shop forces. An automatic 
waste-saturating machine has been 
installed which provides saturated 
waste for the seven divisions north 
of Boston. 

A sheet metal waste tank with 
compartments for both dry and 
saturated wool waste has also been 
installed. This tank is equipped 
with a hinged cover and counterbal­
ance, the counterbalance cable being 
provided with a fusible link. Pre­
pared wool waste is put up in metal 
containers and delivery to the divi­
sions is made once each week. Self­
measuring pumps of 1-bbl. and 2-bbl. 
capacity have been installed to pro­
vide storage "for the many kinds of 
oils and greases that are used for 

the various purposes on the system. 
Light wiring is run in conduit at­

tached to roof girders in accordance 
with the state laws and Fire Under­
writers specifications. Lamps are 
provided with vapor-proof fittings. 
Steam heater coils are installed 
around three sides of the oil house 

C'on,·t•nlent Arra.ngt>n1t>nt nf Tonks In :Xew 
Chf'h•n OIi llou•e 

and connected with the shop steam 
system. General dimensions of the 
new building are 19 ft. x 17 ft. In­
side height is 11 ft. The foundation 
is of 1-2-4 concrete mixture rein-

Conotrucllon nf Thi• Cnnnnodlnu• nn,1 \Vf'II-Equlpp<'<l 011 llouse by th<' Ea&lf'rn 
::llao•arhusetto S trf'et Jtulhvny Jin• Grf'ntly Facllllntrd 

llw llandlln&' of Lobrlcnnh 

forced with scrap fron. Walls are 
built of hard well-burned brick, 
using cement mortar, tempered with 
a small quantity of slaked lime. The 
floors are of 4-in. concrete, with i-in. 

-+-------- .JOj"- ---------;,J. 
'·No.22Corr119akd 9alv. iron 

At, Top, Venlllntlon nod Dralnnge Jlnve­
neen Amply Pro,·lded For. nelow, Seg­
mental Arch 1'oof Construction 

wearing surface and a 1-½-in. drop at 
the center. A hinged strainer set in 
the floor is connected to the shop. 
drain which can be seen in the cen­
ter of the floor. 

A segmented arched roof with 
1: 17 pitch has been constructed of" 
second hand 60-lb. tee rail, set on 
30!-in. centers. Corrugated gal­
vanized iron, No. 22 gage, curved at 
right angles to the corrugations, was. 
set between the rails and a 1-2-4 mix­
ture of concrete poured to a depth of 
2 in. above head of rails to form the­
reof. A coating of ¼-in. elastic ce­
ment was applied to the roof for pur­
pose of waterproofing. 

A hand - operated telfer sys­
tem runs from the receiving door 
around the oil house about 2 ft. from 
the walls. This is suspended from 
roof girders and equipped with a 
chain hoist for carrying oil drums, 
to the several permanent tanks. 

Two sliding fire-proof doors have 
counterbalances equipped with fusible· 
links. There are three steel sash 
windows, each containing twelve· 
lights of wire glass 14 in. x 20 in. 
Ventilation is secured by a 16-in_ 
Acme rotary ventilator. 
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Alun1inun1 Protection Saves proved of great advantage in extend-

seat Ends 
ing the life of longitudinal cane seats 
and in keeping them always neat in 

,\ l'rolerh••l End Cnotlng lllade of Aluml-
11un1 lhtN rruvfld of Advantage In ln­
c-r,•1u1lnJC' Sent Life In Erie 

CANE - COVERED longitudinal 
seats in electric car service wear 

out first at the ends. In order to 
provide a protection for its longi­
tudinal cane seats, the Erie Railways 
uses an aluminum casting. This fits 
closely over the end and extends 
down over the cane for a distance of 
about 2 in. The inside is beveled 
where it laps over the cane so as to 
provide a uniform surface. This has 

appearance. 

A Million Mile Life for 
Wheels on Texas Electric 

ORIGINAL wheels furnished with 
the cars purchased by the Texas 

Electric in 1913 were just replaced 
last year after twelve years of serv­
ice. These cars have been running 
practically every day over the 271 
miles of trackage except when held 
in for inspection and overhauling. 
On practically · all steel wheels, at 
least 1,000,000 car-miles or more is 
obtained before the wheels are 
scrapped. 

The method by which this long 
life is obtained is to build up flanges 
frequently by electrically welding 
high-carbon steel on the wearing 
side of the flanges and grinding 
both the tread and the flange to 
shape. Wheels are thus recondi­
tioned every 30,000 to 40,000 miles, 
which on the Texas Electric Railway 
means every three to four months. 

It has been found that the high­
carbon steel used in the welding 
process has given an even greater 
life than the original steel flanges. 

(;rlndln,r 1-:,1ul1111wnt Used In lhe Shops of the Tex1to Eleetrlc Jtullway to Shope Tren.d• 
011d ..-1unl{eN Art .. r Worn Flnngeo Are Built U1> by Eledrlcnlly \Veldlng Hlgh-Cnrbo.n 

i-tt-,•J on lhe Worn l,'lnnge Fnce. Very Light Cute Arc Made on the Trend 
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Easy Handling Features 
Paint Storage 

SolvenlY for l'alnle Are Handled Qulckly· 
und Easily In tht1 Convenient Paint. 
Sturage of the Department of Street 
llnllwa.yo, Detroit, Mich. 

IT IS particularly desirable to pro­
vide for easy handling of solvents 

in connection with any paint stor­
age. The arrangement used by the­
Department of Street Railways, 
Detroit, Mich., has proved a great 
time saver and the arrangement is 
an attractive feature of this well­
planned paint storage. The central 
part of the room is occupied by a 
large steel bench; mounted on top 
of this are six 5-gal. tanks for the 
storage of various solvents, such aio 
enamel oils, boiled oil, raw oil, japan, 
substitute turpentine and turpentine. 
These tanks are kept well above the­
surface of the bench, so as to leave 
a space underneath of about 2 ft_ 
A sheet steel framework is arranged 
as a support. Each tank is provided 
with a gate valve at the bottom, 
which is arranged for· quick opening. 

The sheet steel bench provides 
for storage of other paint materials, 
one side being arranged with bins,. 
which can be drawn out to give ac­
cess at the top. Dry materials are­
stored in these. The other side is 
provided with three shelves for the 
storage of liquid material in cans 
and also to serve for a storage of 
open paint. This paint storage de­
partment is entirely fireproof and 
paint cans which are used in the­
paint shop are returned to the paint 
storage room each night. 
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Block for Testing Armature 
Core Slippage 

CONSIDERABLE difficulty had 
been experienced by the Inter­

national Railway, Buffalo, N. Y., 
with open circuits in motor arma­
tures. In spite of frequent inspec­
tions the commutator leads would 
persist in breaking and it was de­
termined that this condition was 
caused by a loosening of the arma­
ture cores, thus permitting the 
armature windings to slip and plac­
ing a severe strain upon the leads to 
the commutator segments. To de­
tect these loosened cores a wood block 
clamp was designed to hold the arma­
ture firmly in place ·while the core 
was tested _by means of a long bar 
used as a ' wrench. 

After making a chalk mark across 
the core and end of the armature the 
wrench .is .engaged. with the pinion on 
the arma'ture shaft and a consider­
able turning torque is applied due to 
the ample leverage provided by the 
long pipe which serves as a handle 

for the wrench. If any slipping of 
the core within the armature occurs 
it may be detected by observation of 
the two sections of the white 
chalk line. Considerable facility in 
handling the motor armatures is ob­
tained with this apparatus and prac­
tically any desired number may be 
tes,ted in the course of a day. In the 
accompanying illustration the pipe 
handle of the wrench is not shown. 
The armatures are clamped in place 
by means of the hand screw shown 
at the top of the upper block. 

Bonding by Zinc Coating 
Rail Ends and Joint Plates 

ANEW method of bonding rails 
for the return circuit has been 

developed in Germany. Among the 
advantages claimed are low cost, good 
electrical conductivity and no per­
manent mechanical connection be­
tween the joint plates and the rails. 
In consequence, single rails can be 
removed easily and renewed. The 
process, which consists of applying a 

Armature Testing Bl<><,)< ll'hlch Is In Frequ,.nt Use by the Internat.lonal Railway 

layer of zinc to the contact surfaces 
of the rails and point plates, is 
claimed to be equally suitable for 
exposed track and for track in pave­
ment. An account of the method · 
follows: 

The ends of the rails are first 
cleaned by sand-blasting. This can 
be done before the rails are laid, or 
in place, by the use of a portable 
equipment. Imme<jiately thereafter 
the cleaned surfaces are coated with 
a layer of metallic zinc. This has 
been accomplished by use of the 
Schoop process. In this process a 
small zinc wire is fed into a pistol­
shaped tool, where it is melted in an 
oxyhydrogen or oxyacetylene flame. 
Concentric to the torch flame is an 
annular outlet for compressed air, 
which atomizes the molten zinc. The 
resulting powerful jet of liquid zinc 
may be deposited on any surface 
near by, and the minute zinc glo­
bules, it is claimed, imbed them­
selves therein. After the contact 
surfaces of the rails and joint plates 
are zinc coated in this way they are 
bolted up in the usual manner. 

If a portable sand-blasting equip­
ment is used, a considerable saving 
can be made by catching the sand 
used in the sand blasting, and using 
it over and over again. The portable 
set, as illustrated, comprises a motor, 
a compressor, the sand-blasting out­
fit, the Schoop spraying equipment 
and the gas tanks. 

Electrical tests are said to show 
that the resistance of a joint made 
in this way is 25 per cent less than 
that of equal rail length and that as 
time passes the resistance tends to 
grow less rather than more. The 
following figures are given for a rail 
weighing 40 kg. per meter (or 80 lb. 
per yard). The copper bond men­
tioned, in English equivalents, would 
be of about 600,000-circ.mil cross 
section and 27.6 in. long. 

Type of Bond Resistance 
I. I m. length of rail 

40 kg..... . . . . . . . . 0. 000064 
2. Copper bnnd 310 

sq.mm., 700 mm. 
Joni,:.... . . . . . . . . . . 0. 000061 

3. 7-inc treatment .... 0. 000049 

Specific Cost 
Resistance Ratio 

0.953 14 
0. 765 6 

According to this table, copper 
bonds of very considerable cross­
section would have to be used to re­
duce the resistance of a rail joint to 
that of an equal length of solid rail. 
The resistance of a zinc-coated bond 
is shown as 23 per cent less and its 
cost less than one-half that of a cop­
per-bonded joint. In addition the 
proponents of the zinc-coated joint 
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claim that it provides large contact 
surfaces, is electrically, mechanically 
and chemically indestructible, is easy 
to install even during traffic, and is 
theft-proof. 

The German correspondent who 
supplied the information for this 
article did not state whether the 
method had been used up to the 
p1·esent time other than experimen­
tally. No performance records are 
avai lable. 

New Equipment 
Available 

Jack Principle Used for 
Pinion Puller 

TO P ROVIDE a uniform pull 
with a hand-operated device for 

removing pinions, t he Duff Manu­
facturing Company, P ittsburgh, Pa., 
is marketing a new type of pinion 
puller. It was developed in collabora­
tion wi th the engineers of the West­
inghouse E lectric & Manufacturing 
Company. P uller jaws extend down 
the back of t he pinion to be removed 
and pressure is applied to the end of 
the armature shaft through a worm 
and screw. 

The part of the puller which sur­
rounds the pinion consists of two­
part jaws held in position by bolts 
hinged with wing nuts. Particular 
attention has been devoted to make 
sure that the jaws line up truly. 
The jaws a re relat ively thin, but by 
employing high-grade material t hey 
are made exceedingly st rong. The 
design provides jaws that will fit in I\ 
minimum space of ! in. between the 
motor housing and t he side of t he 

pinion. The jack part of the pinion 
puller slides into position in grooves 
in the front end of the jaws. The 
jaws and jack are thus distinct 
units. This makes the pinion puller 
simpler and makes it easier to at­
tach and detach quickly. 

With the pinion puller in position 
the operator turns up the screw by 
hand until it makes contact with the 
shaft of the armature. A few 
strokes of the jack lever bring the 
parts into extreme tension and addi­
tional strokes provide the pressure 
necessary for the pinion removal. 
After the pinion is loosened a few 
turns of the wing nuts which hold 
the jaws closed release the pinion so 
that it can be taken off quickly. 

The housing and jaws are electric 
steel castings. The worm and screw 
are case hardened and ball bearings 
are used throughout. A particular 
feature is the provision made for 
bringing the end of the screw into 
contact with t he pinion shaft quickly. 

The puller complete weighs 50 lb. 
and is furnis hed with a 28-in. steel 
pinch-bar operating handle. Differ-

l'uller In .-oHltlon fo r RPnln, •lng P l nlonR 
fr o m ltnllwny "Ioto r• 

ent size jaws are furnished to meet 
the requirements of varying sizes 
of pinions. -------

Direct-Current Relays for 
Feeder Circuits 

DIRECT-CURRENT relays of a 
new line, filling a place not pre­

viously occupied in this field, have 
Leen developed by the Westinghouse 
Electric & Manufacturing Company, 
East Pittsburg, Pa. Thi s new line 
includes resistance measuring, over­
current, voltage, polarized and relays 
Gf other types. They resemble the 
Westinghouse induction-type alter­
nating-current line. 

The new relays operate on the 
magnetic-vane principle and are 
superior to previous direct-current 
relays in that their operating values 
of current or voltage and their time 
of operation may be determined with 
a greater degree of accuracy. They 
possess adjustable features so that 
the quantity operating them is ad­
justable, as well as their operating 
time. A new form of contact is used 
which is easily aligned, or removed 
iI' entirety for cleaning by the use 
of a screwdriver. The contacts are 
made of chemically pure silver. 

The resistance-measuring relay, 
type Xl\1, has been developed for 
automatic service-restoring circuit 
breakers and actually measures the 
resistance of the feeder. It recloses 
the breaker when indications are 
that the short circuit has cleared. 

A particular feature of the Xl\1 
relay is its time limit, which pre­
vents the breaker from pumping 
rapidly when the trouble is of a 
recur ring nature. This new line of 
relays is particularly useful in auto­
matic substations. 



1062 ELECTRIC RAILWAY JOURNAL Vol. 67, No. 25 

Association News & Discussions 

America on Wheels 
·Samuel M. Vauclain Attributes Prosperity of This Country to Tireless 

Energy of Transportation People-Buses and Trucks Will 
Make More Business for Transportation Interests 

ENORMOUS increases in the trans­
portation business are predicted by 

Dr. Samuel M. Vauclain, president of 
the Baldwin Locomotive Works. His 
prophecy was made in an address at 
the opening session of the seventh an­
nual meeting of Division V- Mechanical, 
of the American Railway Association, 
held at Atlantic City June 9-16. After 
sketching a number of developments in 
European locomotive practice, Dr. Vau­
clain continued: 

"Here in our country, what do we 
see? We see the greatest prosperity 
that any country has ever enjoyed. We 
see a nation built upon a solid founda­
tion, a foundation built by its own peo­
ple. We are a very autocratic govern­
ment here. It is autocratic because it 
is government of the people. The peo­
ple make their own laws, and then the 
people compel themselves to obey those 
laws. There is an autocracy that is 
apparent wherever you go in the hum­
blest walks of life, or in the highest 
planes, which we enjoy in our present 
civilization. 

"This present prosperity is due to 
what? It is due to the tireless energy 
of the transportation people of this 
country that had made it possible for 
the people of a great nation of more 
than 100,000,000 population to commu­
nicate with each other, to have business 
relations with each other in an almost 
unbelievably short space of time. 

"We are all as though we lived on 
one lot, notwithstanding that this lot 
is 3,000 miles wide. No one thinks of 
distance. No one thinks of difficulties 
so far as they relate to the transporta­
tion of goods or of people. This trans­
portation of the railways has incited 
additional transportation facilities. The 
gasoline man has come along with his 
automobile. 

AUTO AN AMERICAN PRODUCT 

"The automobile is used, I might say, 
almost exclusively in the United States. 
Nearly 90 per cent of all the automo­
biles in the world are used in the United 
States. Almost every workman of any 
consequence has his flivver. And it is 
a God's blessing that he has this flivver, 
because- his mind is on that and it is 
not on something that might give you 
or his employer trouble. One flivver 
in a man's family is enough to keep not 
only himself busy, but his entire family 
busy, in all the idle time that he may 
have. You must have something to 
keep the people employed, and there­
fore let it be a useful thing; let it be 
something that will change the radius 
of life in which he and his family live. 

The railways have changed the radius of 
life, so far as he can afford to pay 
railroad fares and Pullman acommoda­
tions, but the flivver has increased the 
radius of life of, the ordinary individual 
because with a few quarts of gasoline 
he can go wherever he pleases. 

"Automobile buses are the next thing 
that have come along. People have 
said, 'Why, these buses are going to 
drive the railroads out of business.' 
Gentlemen, don't worry about the auto­
mobile buses. It is going to drive you 
into business. In another ten years, 
the railroads will hardly know, unless 
they increase their facilities very much, 
how to handle this tremendous business 
that will be built up by the cross lines 
operated by automobile buses, automo­
bile trucks, everything that can run 
anywhere without a rail, no matter 
what it costs. 

"The American people don't care for 
the cost at all; what they want is to 
be on wheels. If it is not on car wheels 
or locomotive wheels, it can he bus 
wheels or automobile wheels. 

"Now, it is for the young men in 
this convention, and the other men, 
members of it as long as I have been, 
to put their minds to work, not to find 
fault with those things which appar­
ently are corning in to drive them out 
of business, but to embrace those things, 
enter into them, get the best out of 
them, apply them to the benefit of the 
principal business in which they are 
engaged, namely, railway transporta­
tion. We are not going to go out of 
the railroad business. We are not going 
to go out of the locomotive business. 
I expect that during the next 30 years 
of my administration of the Baldwin 
Locomotive Works we will have 
accomplished wonders and that the 
present locomotives, which we have on 
exhibit here today, and which repre­
sent, along with others exhibited by 
our friends who are in the locomotive 
business elsewhere, that which is the 
highest state of the art, will be a thing 
of the past before another ten years. 
And it will be you who will make it so. 
You will be the cause of it. This asso­
ciation will have much to do with it 
because these things will be discussed 
here. 

"Don't worry about the future and do 
not have any regrets of the past. The 
man who thinks about what happened 
yesterday is not fit to tackle the prob­
lems of tomorrow. So what has passed, 
let it be passed. What have we today? 
What are we going to have tomorrow? 
And every day should bring to us some­
thing better. There should be some-

thing worth having. There sh~uld be 
something to keep a man busy and keep 
him at work. 

"Let us go ahead and develop our 
own country. Let us develop our own 
facilities. Let us introduce the human 
idea into the work that we do. Let 
us take care of the man who has to 
work eight or ten hours every day or 
probably sixteen, the man at low wage. 
Let us do everything we can to increase 
his wage; make it higher. Give him 
more opportunity to enjoy life, so that 
he can provide greater privileges for his 
own family, but at the same time, by 
your own ingenuity, by the development 
of mechanical devices, reduce the cost 
of production so that we can all enjoy 
that which we have to deal with here 
in this great United States." 

Central Accountants Meet in 
Chicago July 23-24 

CHICAGO has been selected by the 
Central Electric Railway Account­

ants' Association for its next meeting, 
which will be held at the Drake Hotel 
on July 23 and 24. Following is the 
program. 

Frllla~· •• July 23, 1926 
llfornlng Seoolon, Beginning 9 A.M. 

Meeting of execut!Ye committee. 
Address of w elcome by C. E. Thompson, 

vice-president Chicago, North Shore & 1\111-
waukee Railroad. 

Problems in Bus Classlflcatlon, by C. R. 
Mahan, auditor Chicago, North Shore & 
Milwaukee Rallroad. 

Discussion, led by F. A. Healy, auditor 
Indiana, Columbus & Eastern Traction Com­
pany, and A. E. \Vafer, auditor Northern 
Ohio Power & Light Company. 

Aft<>rnoon SPoolon, Beginning l: 30 P.M. 
Dally Reporting or Freight Accounts, by 

0. A. Smalli auditor Chicago, South Bend 
& Northern ndlana Railway, 

General discussion. 
Discussion of items submitted In the 

agenda. 

Satnr<lay, July 24, 1026 
l\fornlng Se••lon, Beglnnln&- 9 A.M. 

Operation or the Budget System, by J. A. 
Seymour, assistant auditor Chicago Rapid 
Transit Company. 

Discussion, Jed by L. A. Gould, auditor 
Chicago, Aurora & Elgin Railroad. 

R eports or committees, general business 
and question box. 

Americans Receive Membership 
in German Museum 

O N THURSDAY, June 10, a lunch­
eon was held at New York Cham­

ber of Commerce Building in honor 
of Dr. Paul Rausch, retiring president 
of the Technical Museum in Munich, 
Germany. Dr. Rausch presented mem­
bership in the board of the museum to 
Judge Elbert H. Gary, Dr. Michael I. 
Pupin, E. W. Rice, Calvin Rice and 
John W. Lieb. Dr. George M. Kunz, 
president of the New York Museum of 
Industrial Arts, presided. Brief ad­
dresses were given by the recipients of 
this honor, who were all present. 
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Budgetary Control for Electric Railways* 
Detailed Estimates of Receipts and Expenditures for the Year 

Prepared in Advance Make Possible a Close Check on 
Operations and Result in Large Savings 

BY H. C. PATTEN 
Comptroller Toronto Transportation Commission, 

Toronto, Canada 

N EVER in the history of electric 
railways was there more need for 

efficient operation, close executive su­
pervision and departmental co-opera­
tion. The object of this paper is 
primarily to point out and discuss one 
way or plan which has proved to be 
extremely effective in accomplishing 
these results. The meaning and pur­
pose that is intended to be conveyed 
by the term "Budgetary Control" is the 
way in which financial estimates (that 
is forecasts of the operations) of any 
electric railway can have not only a 
"directing influence" on the course it 
will follow but also, and note the word, 
a "restraining influence." In other 
words, the budget keeps it on the right 
course, where it will save money, and 
not a roundabout, wasteful or ineffi­
cient way. And finally, these same 
financial estimates will, in the last anal­
ysis, govern the results as to profits or 
losses when the company arrives at the 
end of the year. 

NECESSITY AND ADVANTAGE OF A BUDGET 

The need for some such means of 
control seems almost self-evident when 
one considers the present difficulties of 
operating. The value of the budget 
system as a guiding and restraining 
influence in the executive control of an 
electric railway which is here described 
is not based on theories in any sense. 
It is the result solely of practical ex­
perience with its actual working. In 
this case, for purposes of simplicity, the 
details are confined to its operation in 
the Toronto Transportation Commis­
sion. 

In a manufacturing concern the fac­
tory production, purchases and all of 
its activities, in fact, are almost wholly 
determined and guided by sales expec­
tations. Unless the management of an 
electric railway has some similar means 
of guidance, such as is furnished by 
careful estimates of revenue, how can 
it intelligently determine the amounts 
which the various operating depart­
ments should expend? Over-produc­
tion is just as likely to occur in the 
electric railway business as in a manu­
facturing company, unless revenue and 
expenditures are properly related. 

Just one more word as to the bene­
fits to be derived from executive con­
trol by a budget. They can hardly be 
emphasized too much. Many commer­
cial and manufacturing companies use 
this system. The vice-president of the 
Bankers' Trust Company of New York, 
a Canadian, by the way, and one of the 
most prominent bankers in New York 
says: "A budget is not only a money 
maker but the greatest money saver 
ever discovered." 

He recently stated that one concern 
which had lost $29,000,000 in three 
years of operation prio: to 1924 sue-

• Abstract or a paper presented before the 
Canadian Electric Railway Association, 
Queb,.c, June 2-4, 1926. 

ceeded in showing a surplus of $2,-
000,000 last year, simply by having a 
new president and installing a budget 
system. 

The executive head of Armour & 
Company of Chicago, in speaking of 
the budget system recently installed in 
that company, stated that in one yea1· 
it saved them $10,000,000 in operating 
costs. 

In the Toronto Transportation Com­
mission our operating expenses have 
been reduced from $8,468,841 in 1922 to 
$7,390,000 in 1925, and while credit for 
this cannot all be attributed to the bud­
get system, because much of the sav­
ings are the result of installing very 
necessary modern facilities, there is no 
question that savings of some hundreds 
of thousands of dollars have been di­
rectly due to the close executive control 
of every department, which is only 
possible by control through a budget. 

GENERAL PRINCIPLES OF BUDGETARY 
CONTROL 

There are certain fundamental prin­
ciples in regard to executive control 
by a budget which should be empha­
sized: 

1. Agreement with Balance Sheet.­
The budget must be complete and must 
tie in with the balance sheet of the 
company and the accounting records. 
It is a complete estimate of every item 

COMING MEETINGS 
OF 

Electric Railway and 
Allied Associations 
June 21-2S-American Society for 

Testing Materials, annual meeting, 
Haddon Hall, Atlantic City, N. J. 

June 21-2S -American Institute 
Electrical Engineers, annual conven• 
tion, The Greenbrier, White Sulphur 
Springs,, W. Va. 

June 2S-26 - New York Electric 
Railway Association, annual meet­
ing, Hotel Champlain, Bluff Point, 
N.Y. 

June 28-July 2- Central Electric 
Railway Association, summer meet­
ing, S. S. South American, Buffalo, 
N. Y., to Chicago, Ill. 

July 8-10-Midwest Electric Rail­
way Association, annual convention, 
Brown 'Palace Hotel, Denver, Colo. 

J11ly 23-U-Central Electric Rail­
way Accountants' Association, meet• 
ing, Drake Hotel, Chicago, 111. 

August 12-13 - Wisconsin Public 
Utility Association, Railway Section, 
La Crosse, Wis. 

Oct • .f-8-American Electric Rail­
way Association, annual convention 
and exhibits, Public Auditorium, 
Cleveland, Ohio. 
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of revenue that the co.mpany receives 
and every item of operating expense 
and of expenditures for interest, sink­
ing fund charges, depreciation, reserves 
of all kinds, dividends and surplus. If 
the budget does not set out such a com­
plete statement in detail it loses prac­
tically all of its value as a guide to the 
executives, and as an incentive to the 
department to attain a definite objec­
tive for the year. 

2. Executive Control of Budget.­
The budget must be under the control 
of the highest executives in the com­
pany. No change should be made in 
the budget once it has been finally ap­
proved by the directors or executives, 
without authority from the same source. 

3. RespO?'lsibility of Department 
Heads.-The budget must have the sup­
port of the department heads and in 
its details be prepared by the depart­
ment heads, who must accept the re­
sponsibility for their estimates. 

No department head is ever anxious 
to make estimates in detail of labor and 
material and overhead expense of the 
amount he proposes to spend during 
the year. Even if in the past he has 
been accustomed at the beginning of a 
year to figure out approximately his 
requirements, it is a very different 
thing if he knows that this estimate 
is to be submitted to the president, 
general manager, or board of directors 
and held over his head as a definite 
promise for the next twelve months. 

The department head has been main­
taining the power plant, the track, the 
rolling stock or the overhead system, as 
the case may be, and has been doing a 
go·od job, and doing it rather econom­
ically, he believes also. However, look­
ing over his records he finds that, after 
all, his costs have not come down much 
for the last few years, and he begins 
to think that if the president is going 
to see his estimate, compare it with last 
year, and watch it month by month, it 
would certainly reflect more credit on 
him personally if he could attain a 
lower expenditure than he has had in 
the past year or two. It is surprising, 
when such a start is made, how easy 
it is to find a few places where economy '­
is possible and yet the standard of 
maintenance be not lowered at all. 

Take the maintenance of way man. 
He will realize as soon as he starts to 
make an estimate that it is something 
he cannot trust to some clerk in his 
department to prepare for him. Neither 
will he be inclined to take his track 
superintendent's word for it, or his 
foreman's as to the condition of certain 
sections of track. He will find also that 
it is not very safe to sit in a comfort­
able warm office with a map of the 
system in front of him and put down 
in real money how much he proposes 
to spend on those sections. It makes 
him get out on the street and walk 
around quite a few miles, not simply 
drive in his car over some stretch of 
track and decide that the joints need 
renewing this year, and that there may 
be a broken rail or two to be replaced. 
He will stop a little longer at some 
intersectiom, and listen to the noise the 
cars make in going over them. In 
short, he will know his job a good deal 
better when he gets through his esti­
mate if he is the right man for the job. 

The superintendent of rolling stock 
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will not be anxious to put down on loose leaf ledgers will not only save a 
paper his exact costs for maintenance lot of money but enable him to get out 
of the cars. Things in his shops have the monthly statements. for the direc­
been going along about the same for a tors' meetings several days earlier. So 
good many years. When he really he too begins to do some, intensive 
t hinks about it, has he kept up to date thinking, and before he is through he 
on all the latest money-saving de- also becomes an enthusiastic convert to 
vices? How about the cost of painting the budget idea. 
cars? He remembers at the last con- In this connection it might be pointed 
vention he investigated someting about out also that the budget system is one 
that new system of spraying which of the most effective means of develop­
would save so much money! And his ing a loyal and efficient staff that could 
men are still working with brushes - be devised. It points out the weak 
just as they did 30 years before. He spot~ in the organization, it is true, but 
must get his estimate down. Hadn't on the other hand it has the advantage 
he better do something right away? of bringing to the personal notice of the 
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Then when he thinks of it, there have 
been a number of new machines in­
vented in the last few years, all of 
which means a saving of labor. Possibly 
he should install some new equipment. 
Perhaps the lighting or ventilation of 
his shops is very poor. With modern, 
efficient facilities it is surprising what 
large savings in maintenance of cars 
can be effected. 

Even the accounting department chief 
will be a little averse to making an 
estimate of the salaries and supplies 
for his department. Those old ledgers 
cost a good deal of money and keep 
quite a staff occupied, and there have 
been several representatives of office 
system concerns in to call on him lately 
to explain how machine posting and 

executives the abilities of men who pos• 
sibly would never be discovered in any 
other way. 

4. Continuous Supervision of Budget. 
-The budget must be kept up to date. 
The actual compilation of the depart• 
mental estimates should be done by the 
comptroller, or some one in close touch 
both with the executive and financial 
work of the company. Having been 
balanced and approved, it must be con­
tinually watched and comparisons 
made. It is of course difficult to get 
close comparisons of actual expenses 
with the estimates, except from 
monthly figures. Revenue, however, 
can be watched from day to day. 

In order to keep the budget up to 
date in the Toronto Transportation 
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Commission, the actual work requires 
about one-half th~ time of a graduate 
engineer with some accounting experi­
ence and about the full time of one 
clerk. To install a budget system does 
not have the effect of adding more 
clerks to the staff. There is just the 
opposite result. It eliminates a good 
many who spend their time preparing 
statistics and tables, cost analyses and 
routine reports. 

5. Use of Budget as a Standard of 
Efficiency.-The advantage of the bud­
get is that it sets up a standard for the 
department to work to. For example, 
the rolling stock department, which has 
been maintaining the cars at an aver­
age of 4 cents per car-mile, will decide 
that this year will do it for 3 cents. If 
the department head is enthusiastic 
himself, he will inspire the master me­
chanic and the foremen all through the 
shops with this ideal. 

To get the full benefits from the bud. 
get system requires co-operation. It 
is not just a one.man job. The comp­
troller does not accomplish everything 
',y merely installing the system, al­
' hough the mere existence of a budiret 
has an important moral effect. The 
··:1portant point is that it forces every 
,- epartment to operate according to a 
"redetermined standard, within prede­
' ~rmined limits, or else exposes that 
r1~partment to the necessity of explana­
.• ions which are sometimes difficult to 
make once the budget is in effect. 

PRACTICAL ,voRKING OF BUDGET 

With the foregoing principles in 
mind, the budget system of controlling 
expenditures was started about three 
years ago in the Toronto Transporta­
tion Commission. Its results have been 
extremely satisfactory. While many of 
the difficulties which have been referred 
to in first undertaking the plan were 
encountered, it is now working very 
smoothly and almost automatically. 

The budget is an estimate of the 
financial operations of the commission 
for a year's period in advance. In its 
complete form it is a combination of a 
series of estimates. These include esti­
mates of (a) income, (b) operating ex­
penses, (c) fixed charges. From these 
three groups it is possible, of course, to 
strike a balance and determine the 
probable surplus or deficit for the year, 
provided that every item of income and 
expenditure has been included in the 
estimates. 

The estimates of income from all 
sources are made by the comptroller, a 
in this commission the comptroller's 
office is the department in which al 
financial and statistical reports ar 
concentrated. In order to estimate pas­
senger revenue, it is essential first to 
estimate the revenue passengers fo 
the year. Admittedly this is not a 
easy task. It involves knowing con 
siderably more than the total revenu 
passengers of the year before or eve 
of the trend of traffic for a number o 
years. The comptroller has to take in 
account not only general statistics an 
charts, but also he has to make a car 
ful study of locaf conditions. He ha 
to know the trade statistics for T 
ronto, the government employment i 
dices, the bank clearings, building co 
struction and suburban developme 
that may affect traffic, the increases i 
the number of automobile registratio 
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from year to year; in short, he makes 
as complete an analysis as any commer­
cial organization would do in estimat­
ing on its sales and factory production. 

It is needless to say that this one 
item of passenger revenue is very im­
portant and is worth spending some 
time on, as even a small percentage 
error means many tens of thousands of 
dollars when estimating on numbers of 
passengers which total 180,000,000 per 
year. 

Properly taking the factors into ac­
count the estimate is not a guess, but 
a carefully analyzed judgment of de­
finite facts. The actual results in this 
commission, in any event, have been 
far closer than the usual allowance 
that an engineer would make in pre­
paring his estimates. For example, the 
estimate of revenue passengers for 1925 
was 179,500,000 and the number of pas­
sengers actually carried was 180,779,-
925, a difference of but 0.71 per cent. 
In individual months there were differ­
ences slightly higher than this, but 
some of these were plus and some 
minus, so that the net result for the 
year balanced out. 

As another example, the estimate of 
car-miles for 1925 was 25,078,000 and 
we actually operated 25,247,058 car­
miles. This difference is only 0.67 per 
cent. It was also estimated that the 
railway operating expenses (not in­
cluding motor coach expenses) for the 
same year would be $7,511,539. The 
actual costs were $7,350,843, which is 
2.14 per cent less than the estimates. 

As a· matter of fact it is far easier to 
estimate on the transportation business 
than any commercial business. It is 
not at all unusual to have fluctuations 
due te trade depression of 30 per cent 
or even 50 per cent in a year's time in 
some factories. In spite of all our 
troubles in the electric railway indus­
try, there is a very reassuring steadi­
ness to it. 

The other items of revenue from 
transportation and of non-operating 
revenue are also estimated by the 'comp­
troller. These are usually capable of 
quite definite computation. 

Before the different departments can 
submit an intelligent estimate as to 
their expenditures, certain fundamen­
tal matters of operation must be defi­
nitely settled by the management. The 
most important of these relates to the 
car-miles to be operated. 

All of the largest spending depart­
ments require data on this matter be­
fore their estimates can be prepared. 
Consequently it is essential first of all 
to prepare as accurate an estimate as 
possible of the car-miles to be operated 
in the corning year. This is prepared 
in its details by the traffic department. 
A knowledge of proposed extensions is 
required, studies of the density are 
made, and every known fact that can 
have any effect on traffic is considered. 
The estimates are always divided to 
show separately the mileage of two­
man cars, one-man cars, trailers, etc. 

With the figures of expected car­
miles to be operated for the year in 
their hands, the departments are then 
ab'e to prepare and submit. their esti­
mates. not only in dollars. but also to 
reduce them to a cost in cents per car­
mile. 

In estimating on the operating ex-

penses, it is extremely important not to 
overlook any. The responsibility for 
this falls on the comptroller's depart­
ment. There are quite a number of 
general expenses for which no particu­
lar department assumes responsibility, 
and which usually have to be carefully 
analyzed and estimated by the comp­
troller. In the aggregate this class of 
expenses is not large and errors in esti­
mating do not have a serious effect. It 
is also always safe to allow something 
for contingencies. 

The estimates which have to be 
made of the fixed charges also are pre­
pared by the comptroller. These in­
clude all items of deductions from net 
income, such as interest and sinking 
fund charges on the debenture debt, re­
serves for replacements ( which are 
part of the operating expense accounts 
according to the I.C.C. classification), 
reserves for contingencies, taxes, etc. 
Practically all of these are capable of 
definite calculation and there is usually 
no special difficulty in estimating them. 
Here again it is important to make 
sure that nothing is overlooked. 

BALANCING THE BUDGET 

The procedure in the Transportation 
Commission is to submit all of the esti­
mates to the comptroller, who then pre­
pares a final summary of revenue, 
operating expenses, deductions from 
net income and surplus. 

The first year the budget system was 
put into effect it appeared at first as 
though there would be a deficit of three 
or four hundred thousand dollars. It 
took a number of conferences before 
the budget would actually balance and 
the necessities for economies in opera­
tion were brought home to every one. 
In every case we have been able to bal- · 
ance the budget at the beginning of 
the year to a satisfactory point, with 
the co-operation of the operating de­
partments, and not by any arbitrary 
cuts by the management. 

The completed statement for the year 
is then prepared, setting out the in­
come, the various groups of operating 
expenses, the deductions from income 
and the surplus. This statement is 
then officially approved and becomes 
the standard which must be measured 
up to, the compass by which the man­
agement can judge accurately the 
financial course which the system is 
following. , 

As has already been pointed out, it 
is fundamental that the budget be kept 
up to date if any real value is to be 
obtained from its operation. For the 
purpose of budget records we use in 
the Transportation Commission only 
one standard form. A copy of the form 
is shown herewith. It is standard letter 
size. It was designed to show the re­
sults both graphically and in actual 
figures. Experience seems to ' indicate 
that both ways are desirable. The 
chart, moreover, makes it possible to 
show the comparative figures of pre­
vious years when such are desirab1e, 
without making the records too com­
plicated. 

At the beginning of the year the ap­
proved estimates by months and cumu­
lative for each department are typed in 
the two lower right-hand columns on 
the form. At the same time these 
monthly records are plotted on the 
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chart. For comparison, the vertical 
lines with the flat cross lines at the 
top represent the monthly expenditures 
of the previous year. At the right­
hand side of the form are the names 
of the various accounts for which the 
department is responsible. 

The process of keeping the records 
up to date is obvious. As soon as the 
actual expenditures are available from 
the accounting · department, which is 
usually about ten to fifteen days after 
the end of the month, they are entered 
in the columns marked "Expenditures 
Reported," and at the same time plotted 
on the chart. 

By a different system of cross-hatch­
ing, the chart indicates the relative 
amounts of labor cost and material 
cost. The small spaces just below the 
main chart, which are marked "Portion 
of monthly appropriation expended," 
are used as a sort of thermometer scale 
to indicate, at a glance, whether the de­
partment is below or exceeding its esti­
mates for the year to date. After the 
entries of actual cost have been made 
each month, a blueprint of the master 
sheet is immediately "taken off and 
copies sent to the departments inter­
ested. 

By merely crossing out the word "ex­
penditures," we use the same form to 
compare estimates of revenue with the 
actual income, or we use it to compare 
traffic records of passengers or car­
miles. 

Under ordinary circumstances, each 
department is responsible for certain 
definite operating accounts in our 
standard classification. No other de-­
partment can use them without proper 
authority. It has had the good result 
that items of expense which previously 
had been nobody's business apparently 
are now allocated to a definite depart­
ment. 

As a final step in the budget records, 
the comptroller prepares, every quarter, 
a summary of the exact position of the 
Transportation Commission with re­
spect to the gross income, expenditures, 
fixed charges and surplus, as compared 
with the original budget figures. This 
quarterly statement serves additiona!ly 
to keep the commissioners and general 
manager closely informed of the course 
of the business. 

RESULTS OBTAINED FROM BUDGETARY 
CONTROL 

It may be desirable to sum up briefly 
the benefits which can be obtained from 
budgetary control: 

1. There is no more effective way of 
saving money, and saving it, moreover, 
in those expenditures which are so im­
portant to control, namely, operating 
expenses. 

2. It is the simplest method possible 
by which an executive can obtain direct 
control and supervision and exact 
knowledge of the financial position. 

3. It sets up standards of efficiency 
and develops co-operation and loyalty 
within a department. 

4. It develops co-operation between 
departments. 

5. It develops the right type of exec­
utive to thP advantag-e of the comuany 
and himself, and at the same time in­
dicates the points in the organization 
which need strengthening. 

6. It develops, and provides in a 
very accessible form, extremely valu- • 
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able cost data which can be used as a 
guide to future operations and is not 
merely of historical interest. 

7. It forces a company to make an 

annual review of every item of expen­
diture, with the inevitable result that 
unnecessary expenditures will be elim­
inated. 

Dipping and Baking Are of Great 
Value in Severe Service* 

BY D. CHENARD 
l\laster l\Iechanlc Levis County Railway, 

Levis, Canada 

D IPPING of armatures is an excel­
lent and worth while practice. The 

dipping seals up all the cracks and 
other weak spots which may have de­
veloped in the installation of the coils 
due to vibration, expansion, and con­
traction. To obtain satisfactory results 
the process must be done properly. 
Under our operating conditions where 
we have seven months of snow, frost 
and water and extreme variations in 
temperatures, we have conditions to 
meet which few companies have. The 
chance of a breakdown in the insulation 
of the motor is considerably greater 
under our conditions, and anything 
which will help the insulation to stand 
up under these conditions means a lot 
to us. 

We started dipping armatures in 
1923 and excluding bearing troubles 
our records show an average mileage 
per failure of 31,915.7 car-miles or 
63,831.4 motor-miles for that year. We 
obtained little benefit from the dipping 
of the armatures in 1923 as it took 
more than a year before we had them 
all dipped and the results did not begin 
to show up until 1924. The total car 
mileage per failure per armature in­
cluding bearings, etc., for the year 1923 
was 25,391 car-miles or 51,862 motor­
miles. In the year 1924, when the re­
sults of dipping armatures began to 
show, the car-miles per failure in­
creased to 50,857.75 or 101,715.5 motor­
miles per armature failure due to elec­
trical trouble. There were no bearing 
troubles that year, so that these figures 
cover the total armature failures from 
all causes. 

In 1923 we had sixteen pull-ins for 
armature failures of all kinds. In 1924 
we bad eight pull-ins for all kinds, or 
50 per cent decrease in pull-ins. There 
were no pull-ins for bearing troubles. 
For the year 1925 our records show 
even a better improvement. We ob­
tained 66,535 car-miles or 133,070 
motor-miles per electrical failure, which 
is a 30 per cent increase in the mileage 
over the year 1924 and 154 per cent 
over 1923. Under our winter condi­
tions we sometimes have snow drifting 

• Abstract of discussion before the Cana­
dian Electric Railway Association, Quebec, 
June 2-4, 1926. 

into the motors, which causes dampness, 
and I have personally examined cars 
which have been standing at the ter­
minal for a short space of time with 
the commutators of the motors quite 
wet. Sometimes we have found the 
carbon brushes actually frozen in the 
brush-holders. This will give some 
idea of the severe conditions we have 
to face. 

With our method of treating, the 
armatures are first placed in our elec­
trically heated oven at a temperature 
of 185 deg. F. for about three hours. 
The armatures are then taken and 
compressed air is used to blow out all 
dirt and dust. It is then tested at 550 
volts. If this test is successful 1,100 
volts is then applied. If this pressure 
is withstood we double the dose and 
apply 2,200 volts. The armature is 
then placed back in the oven over night 
at the same temperature as before and 
it is then taken out and dipped in a 
special round vertical . tank using black 
plastic varnish, and it is left in the 
tank for an hour till the varnish has 
thoroughly penetrated into all the 
cracks and weak places. The varnish 
is heated up considerably by the heat 
·from the armature and thins off ac­
cordingly so that it penetrates better. 
The armature is then lifted out of the 
tank and is allowed to drain off for 
five hours, after which it is placed back 
in the oven to dry out. It is very im­
portant that this last phase of the 
operation be done properly for if the 
varnish is not hardened properly it is 
thrown off by the armature when in 
operation under heated conditions. We, 
therefore, leave the armature in the 
oven at full temperature for approx­
imately 72 hours. 

It may be argued by some that dipping 
of armatures tends to make the coils 
brittle so that in case of repairs the 
whole armature has to be stripped and 
rewound. The use of plastic varnish 
reduces this danger considerably and 
it is our experience that with the mod­
ern motors where the windings are 
tight it is not possible to make a satis­
factory repair which will stand up to 
operating conditions whether the ar­
mature is dipped or not. On the old 
type of motor where the coils are loose 

ARMATURE FAILURE RECORD SINCE DIPPING AND BAKDIG WAS STARTED 

1923 
1924 
1925 

Total 

Car-Miles 
414,905 
406,862 
399,214 

Motor-Miles 
829,810 
8 I 3,724 
798,428 

Number of 
Beariogs Changed 

3 
I 

10 

1,220,981 2,441,962 14 
Three year average motor-milee per armature changed..... 8 I ,330 
Three year average motor-miles per bearing changed... . . • 174,600 

Three year average car-miles per armature changed ....• , . 
Three year average car-miles per bearing changed ......••• 

40,666 
87,300 

Number of 
Armatures Changed 

16 
8 
6 

30 

in the slots it is, of course, possible to 
repair them and make a fairly good 
job without rewinding even when they 
are dipped, which process we carry out 
with the old type. The main question 
is to keep the cars on the road and 
avoid all breakdowns or pull-ins. A 
weak armature due to repairs will cost 
more than if it was rewound prop­
erly. We figure that every car pulled 
in off the road costs us about $8.75 
each without counting the loss of the 
car itself from off the road. This 
amount would be more if we had to 
send an extra car out to haul the other 
one in. 

Canadian Association 
Appoints Auditor 

IN THE list of officers of the Cana­
dian Electric Railway Association 

published in the June 12 issue of this 
paper the name of the auditor was 
omitted, as it was not included in the 
official list. The appointment for 
auditor for the ensuing year is L. Tait, 
manager and secretary-treasurer Lon­
don Street Railway, London, Ont. 

Midwest Association Announces 
Program 

SPECIAL cars will be run from Kan­
sas City to Denver for the electric 

railway and supply men attending the 
third annual convention of the Midwest 
E!cctric Railway Association to be held 
in Denver July 8-10. Arrangement has 
been made with the Burlington line to 
run the special cars on the train leav­
ing Kansas City at 10: 30 a.m. on 
July 7, and due to arrive in Denver the 
following day at 7: 30 a.m. Entertain­
ment for the ladies will be provided 
en route. 

Those desiring accommodations on 
the special cars should notify Secretary 
J. A. Weimer or D. L. Fennell of the 
executive committee at the association-s 
headquarters, 530 Railway Exchange, 
Kansas City, Mo. 

Entertainment features include visits 
to Lakeside Park on Thursday evening, 
to Elitch's Garden on Friday evening 
and to Lookout Mountain on Saturday 
afternoon. The annual banquet will be 
held at the last-named place Saturday 
evening. Frank R. Coates, president 
American Electric Railway Association, 
will be the principal speaker. 

Thursday, July 8, Ileglnnlng 9: 30 A,:11, 
Registration and address of welcome. 

1: 30 P.l\J. 
"Electr le Car of the Future," by J. M. 

Dosenbury, superintendent of motive power 
and equipment, Illlnols Traction, Inc. 

"l\Iodern Methods of Equipment," by R. 
,v. Bailey, superintendent of power and 
equipment, Kansas City Railways, 

Frhlay, July 9, Beginning 9: 30 A.lit, 
"The Interurban Bus," by B. Vv. Arnold, 

manager motor coach department, Chicago, 
North Shore & Milwaukee Railroad. 

"The Human Element In the Industry," 
by F. G. Buffe, general manager for the 
receivers Kansas City Railways. 

1:30 P.:11, 
"!\lass Transportation and the Autom<>­

blle," by Ernest Stenger, president Denver 
Tramway. 

"Fares, Passes and Transfers," by B. W. 
Frauenthal, general traffic agent United 
Railways of St. Louis. 

!-oaturday, July 10, Begl11nlu11r 9: 30 A.M. 
"Modern City Track," by Nelson R. Love, 

chief engineer Denver Tramway. 
F:lectlon of officers and business session. 
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American Association News 

Entertainment 

AT THE meeting of the entertain­
ment committee held in Atlantic 

City on May 21, several sub-committees 
were appointed to prepare data on 
many features for the entertainment of 
delegates and ladies who will attend the 
Cleveland convention in October. No 
definite plans have been announced. 

Those attending the meeting were 
Chairman S. J. Cotsworth, Harry 
Brown, Fred Bullock representing Col. 
J. H. Alexander, Fred C. J. Dell, Harry 
Doyle, T. 0. Kennedy, C. S. McCalla, 
E. P. Waller, J. W. Welsh, Roy Hauer, 
C. S. McCreery and J.B. Stewart. 

Rapid Transit 

FUNDAMENTAL data collected and 
compiled by the rapid transi_t co~­

mittee's engineer, E. J. Mcilra1th, m 
accordance with an outline prepared 
earlier in the year, were discussed in a 
meeting of the committee held at asso­
ciation headquarters on June 10. 

It is the plan of the committee to set 
up in its report such information and 
data as will serve as a guide in the 
determination of the rapid transit 
policy of any community. Th~r!! was 
some question of the advisab1hty of 
submitting this year any definite 
recommendations regarding-the proper 
or equitable basis for financing con­
struction as between the car rider, the 
community at large, and benefited prop­
erty. It was the opinion of some mem­
bers of the committee that a definite 
recommendation on this subject would 
be premature at this time and that the 
purpose of the report this year should 
be merely the submission of the infor­
mation compiled. 

Those present at the meeting in­
cluded G. A. Richardson, chairman, 
Daniel L. Turner, \V. S. Menden, James 
Walker, Edward Dana, S. E. Emmons, 
F. H. Shepard and E. J. Mcllraith. 

Power Generation and Conversion 

MATERIAL to go into the final re­
port of the power generation and 

conversion committee was given the 
finishing touches at the committee's 
meeting held at association head­
quarters, New York, June 1 and 2. 
Members of the committee present in­
cluded L. D. Bale, chairman; C. A. 
Butcher, H. W. Codding, F. W. Peters, 
L. J. Turley, Mr. Pennington represent­
ing C. E. Bennett, and Mr. Vandeventer 
representing G. W. Saathoff. 

The sub-committee on review of 
exi~ting Manual sections reported that 
the prime movers committee of the 
N.E.L.A. had done, little in connection 
with fuel specifications this year, and 
as action by the power generation and 
conversion committee depends upon 
N.E.L.A. recommendations there is 
little to report. In connection with 
high-tensile strength bolts for use on 
superheated steam pipe lines, a ballot 

is being taken by the American Society 
for Testing Materials on the adoption 
of tentative specifications submitted 
last year and final reports will depend 
upon this adoption. 

A very comprehensive report on 
existing practices in design and opera­
tion of automatic substations, including 
the subject of remote and supervisory 
control, was submitted and approved 
with a few minor changes. There was 
considerable discussion in regard to a 
report on the application, character­
istics and present status of the mercury 
arc power rectifier for electric railway 
service. The committee considers this 
a very important subject, and a special 
session of the sub-committee working 
on this will be called for the purpose of 
revising the report. 

The sub-committee on the ventilation 
and reduction of noise in automatic sub­
stations reported the completion of 
ventilating tests on a naturally venti­
lated plant in Baltimore and mechan­
ically ventilated plants in St. Louis, 
Los Angeles and one of the stations of 
the Public Service Production Company 
of New Jersey. Mr. Keller of the 
Carnegie Institute of Technology, 
Pittsburgh, Pa., was requested to pre­
pare a discussion for inclusion in the 
final report on the subject of char­
acteristics of ventilators under various 
wind pressures, taking into considera­
tion the effect upon discharge of the 
ventilator due to the accumulative 
effect of wind velocity and temperature. 

Heavy Electric Traction • 

REPORTS of sub-committees were 
received at the meeting of the com- . 

mittee on heavy electric traction of the 
Engineering Association, held in the 
sun parlor of the Hotel Strand, Atlantic 
City, on June 11. Members present 
were H. F. Brown, chairman; Morris 
Buck, secretary; A. H. Armstrong, 
H. W. Cope, W. A. Burnham represent­
ing A. H. Daus, J. H. Davis, E. P. 
Chase representing J. V. B. Duer, J. T. 
Hamilton, J. 0. Madison, M. W. Manz 
and L. S. Wells. 

A very complete report has been pre­
pared by the sue-committee on track 
and third-rail bonds. Information has 
been collected on the practice of a num­
ber of roads. A standard basis for 
comparison of bond resistance has also 
been developed and presented in a series 
of charts and tables. 

It was decided to proceed with the 
publication of the bibliography of heavy 
electric traction subject to the approval 
of the association. Further informa­
tion has been collected and compiled on 
the subject of articulated trains. This 
information supplements the complete 
report of the 1924 committee, Other 
i:ubjects considered include material in 
the Engineering Manual, branch-line 
electrification and self-propelled cars, 
and data on locomotives and multiple­
unit cars. 

Power Transmission and 
Distribution 

A BUSY t~vo-day session, June 7 and 
8, constituted the final meeting of 

the power transmission and distribution 
committee. This was held at the asso­
ciatio~'s headquarters, New York. The 
following members were present: 
Charles H. Jones, chairman; J. Walter 
Allen, W. H. Bassett, M. W. Cooke, J. 
C. Damon, James H. Drew, C. L. Han­
cock, C. J. Hixson, A. J. Klatte F 
McVit~ie, H. S. Murphy, J. F. Neild: w: 
!· Qumn, W. Schaake and A. Schles­
inger. 

The sessions of June 7 were devoted 
exclusively to meetings of the various 
~uh-committees, when reports were put 
mto shape for final presentation. The 
general_ meeting occurred June 8. In 
connection with the review of existing 
Manual sections it was decided that the 
name Western white cedar be replaced 
b~ the name Western red cedar, to 
brmg the terminology in line with the 
practice of the American ·Engineering 
Standards Committee. Other Dara­
graphs will also be written to conform. 
Se".eral . changes v.:ere decided upon 
which WIii be made m the specifications 
for rubber insulated wire and cable for 
pow~r distribution purposes, the speci­
fication and form of contract for elec­
trical conduit construction and specifica­
tions relating to poles. 

The sub-committee on catenary mate­
rial specifications found much of th~ 
present material now common with 
specifications for direct suspension 
material. Recommendation was made 
that a separate heading be added to 
t'.1ke care of this for catenary construc­
tion and that the material be left under 
direct suspension specifications. 

In going over specifications for 
trolley wire wear, the committee found 
some changes desirable in order to 
make the association specifications con­
form with those for the American 
Society for Testing Materials. 

Considerable interest was manifested 
in the discussion of the report on radio 
interference. Various sources of in­
terference from electric railways were 
discussed and analyzed. Details of 
tests and experiments will be included 
in the final report, together with ex­
periments which have been made in 
some other countries. 

In considering revision of specifica­
tions for 600-volt direct suspension 
trolley overhead construction the com­
mittee found that the Am:rican En­
gineering Standards Committee is 
working on similar specifications, and 
it was felt that the matter should be 
left as it is for the present and develop­
ments watched carefully. 

A draft of the main points to be con­
sidered in an agreement for the joint 
use of poles was submitted, and it was 
decided that the sections headed "Prac­
tices of Joint Use" should be revised 
and rewritten. 

New subjects suggested for consider­
ation by next year's committee included 
clearances between trolley collecting 
devices and trolley wire fittings, com­
parison of economics of operation of 
trolley systems, and specifications for 
caps and cones. 
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The News of the Industry 

Senator Urges Terminable 
Permits 

Illinois Legislator Recommends Relief 
fro m Tax Burdens Ile Extended 

to Electric Railway 

State Senator Richard J. Barr, Joliet, 
declared in a newspaper interview on 
June 11 that the terminable permit idea 
appeals to most reasoning persons who 
have given adequate study to the ques­
tion. Senator Barr, who is chairman of 
the Illinois Legislature's joint commis­
sion on terminable permits, stated that 
he was not speaking for the commission 
but merely giving his own personal im­
pressions. 

He could think of no valid reason why 
a utility should not be permitted to give 
the service for which it is organized. 
As he sees it, most students of the 
matter are of the opinion that short­
term franchises hinder, and sometimes 
prevent , a utili ty from financing itself 
upon any proper basis. It f ollows that 
wit hout proper financing a utility can­
not give adequate and fa ir service. He 
said: 

Th ere were excellent r easons for a short­
t erm franchise. ·when It was fully j u sti­
fi ed, there was no attempt at regulation. 
The city , In granting a franchise, said that 
there must be a day of reckon ing, a squar­
ing of accounts. A ccordingly, it fixed a 
short term so that there could be a read­
j ustment with expiration of the franchise. 
But that was before the days of r egulation. 
Now It Is differ ent. 

No utility should have a franchise for a 
month beyond_ Its good beh avior. A t er­
minable permit seeks to gra nt a right to 
opera t e only during good beha vior, so long 
as the utility gives good service a t a r ea­
sonable ch a rge. When a utility Is unfa ir, 
w h en It ch a rges t oo much and gives too 
l ittle, Its right to operate should be termi­
na ted. 

In questioning the soundness of pr o­
visions in the traction ordinance now 
pending in Chicago, which would com­
pel the surface lines to pay more than 
5 per cent of gross receipts as city com­
pensation, pave between the tracks and 
clean and sprinkle its part of t he 
streets, Senator Barr declared : 

The car ride r should pay onl y the cos t 
of h is t r a ns portation. Why put a spec:la l 
tax on him for the benefit of the govern­
ment ? There w as a time when compensa­
t ion was rightfull y exact ed. Tha t was In 
the days of horse cars when the horses 
w ore out part of the pavem ent. But elec­
tric cars today do n ot wear out pa vem en ts. 

A large c ity needs rapid t ransit, surfa ce 
lines a nd buses. They should supplem ent 
each other , not compete with each oth er. 
Only by operation in harmony can they 
supply the best service. a nd that really Is 
the objective of a ll of the d iscu~s ion of 
transpor ta tion, or "should be. The fa r e 
payer should get it at a reasonable fa re. 

In referring to the proposal to build 
subways by special assessment, he 
added: 

It Is unfair t ha t the Ch icago car riders 
should be compelled to pa y $45,000,000, the 
a m oun t at w hich the fund n ow sta nds, with 
w hich t o build a subwa y. It is my notion 
that subways should come from genera l 
,.nd special t Rx 0 t.lon. Tha t ts t he tendency, 
In par t, In Paris , Rome, N ew York, Phlla­
aelphla a nd Boston. The car riders should 

New Cars Demonstrated to 
Richmond Residents 

Residents of Richmond, Va., 
were permitted by the Virginia 
Electric & Power Company to r ide 
free on May 31, when the company · 
placed in service two of its new 
cars, part of the shipment of fif­
teen recently received for service 
on the Ginter Park-Fulton line. 
Specifications of them were pub­
lished in the JOURNAL for Ma y 29, 
page 953. Two of the cars were 
operated for demonstration pu r­
poses up and down Broad Street 
on May 31 between 9 a.m. and 
4 p.m. A demonstrator was placed 
aboard each car t o explain its new 
features to the passengers. The 
cars are scarlet in color, with a 
whi te roof and blue trimmings. 

not be penalized. They h ave some rights. 
They should not be imposed upon for the 
benefit of other residents. 

One-Man Cars in Downtown 
Milwaukee 

Milwaukee's recently instituted six 
months experiment of one-man car 
service through the downtown district 
on the Walnut Street line seems to be 
meeting with success from the very 
outset , both from the standpoint of the 
public and the company. According to 
reports of the first four days of opera­
tion under the new service made by the 

· t raffic department of the Milwaukee 
Electric Railway & Light Company a 
total of 121,961 passengers were car­
r ied, a s compared to 115,186 passengers 
-counted during a four-day check made 

The Deadhead 

-- ~ 
. RAr~~"'"i: ✓ • ~ 

·-

As San Francisco Sees Itself 

of two-ma n car service the week prior 
to t he adoption of one-man service. No 
complaint on the part of the public has 
been made against t he service. Only 
five accidents of a minor character were 
report ed. These, however, were de­
clared not to be attributable t o the cars. 

Buses Not Favored by 
Cleveland Suburbs 

Protest s against substitution of bus 
service for trolley lines have been 
registered in Lakewood, Cleveland 
Heights a nd Euclid, Ohio. The Lake­
wood Council , three to one, tabled the 
Cleveland Railway proposal of a 60-day 
t rial of buses instead of the Clifton 
Boulevard trolley line. The added cost 
of bus service, especially for school 
children and persons riding within 
Lakewood limits, was the principal 
argument advanced. Joseph H. Alex­
ander, vice-president, guaranteed five­
minute service, a seat for every pas­
senger and free transfers to proposed 
intersecting bus lines. Ten cents was 
the maximum bus fare, but there was a 
possibility of a reduction, he said. 

The Cleveland Heights Council and 
Mayor Frank C. Cain do not favor any 
proposal to substitute buses for the 
Fairmount Boulevard line and asked 
that the railway extend the Fairmount 
line half a mile to Canterbury Road and 
the Euclid Heights line in Mayfield 
Road H miles to Warrensville Center 
Road. 

Indictments of Strikers at 
Buffalo Dismissed 

United States District Judge John R. 
Hazel has nolle prossed 28 federal 
grand jury indictments charging con­
spiracy and various other offenses in 
connection with the dynamiting of the 
Buffalo-Niagara Falls high-speed line 
of the International Railway, Buffalo, 
during the strike in 1922. Application 
for the dismissal of the indictments was 
made by Richard H. Templeton, United 
States attorney for the western district 
of New York. The court was told there 
was not sufficient evidence to warrant 
the government to continue the prosecu­
tion of the defendants. The charges in 
almost every case were conspiracy to 
interfere with interstate commerce. 

Among the defendants dismissed by 
the court were Robert C. Lacey, former 
New York State Senator; John M. 
Parker, former president of the Buffalo 
branch of the Amalgamated; William B. 
Fitzgerald of Yonkers, national organ­
izer and vice-president of the Amalga­
mated. Three men were convicted when 
the original indictments were returned. 
Each was sentenced to a year in prison 
and fines ranging from $2,000 to $5,000 
were imposed. At the trial a year ago 
of other defendants all were acquitted. 
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New Cars in Service in Grand Rapids ,, 
Twenty-seven Coaches, Bedecked with ,Flowers and Flags, 
Form Part of a Public Utility Parade and Service Demon­
stration That Was Impressive, Educational and Memorable 

Pnrt of Grancl Ua1,ldR J•arnde of Sew Con<'ht'A PnRslng Through tht'" Square 

IN A TRIUMPHANT parade viewed 
by one of the largest crowds as­
sembled there in recent years, the 

Grand Rapids Railway, Grand Rapids, 
Mich., demonstrated its 27 new elec­
tric rail coaches on Saturday, June 12. 
The event was made a holiday by Grand 
Rapids residents, who had patiently 
waited for the company to complete its 
tests of three types of modern improved 
coaches expected to set a new standard 
of equipment for the industry, and 
especially meet the needs of Grand 
Rapids patrons. Weather conditions 
were ideal-in sharp contrast to the 
cool, rainy days previous to the parade. 
Keyed up to a desire to see the new 
coaches, people jammed Monroe Avenue, 
the side streets and the residential dis­
trict through which the coaches passed 
and applauded the attractive new vehi­
cles. The day after the parade the new 
coaches were placed in regular service. 

The parade started from the Hall 
Street carhouse. It was scheduled to 
move at 1 p.m., but the large number 
of photographers and newspaper men, 
making movies and "stills," delayed the 
start until nearly 2 o'clock. Traffic was 
virtually suspended on Division Avenue 
as the parade headed by motorcycle 
police rolled through that street and 
entered Monroe Avenue, swung around 
the Ottawa Avenue loop and really 
passed in review through the heart of 
the city. 

All of the 27 new coaches were be­
decked with flowers and flags. They 
were preceded by the first horse car 
operated in the city, an old 16-ft. type 
of 1880 car, a 1900 type of car and an­
other of more recent design, all ar­
ranged in the order named. After these 

came the Minnesota, the St. Louis and 
the Ohio, all modern cars, offering a 
picture of street railway progress that 
was impressive, educational and memor­
able. Fifty city organizations-noon­
day luncheon clubs, women's clubs, im­
provement associations, schools, civic 
bodies, past and present city officials­
were guests of the railway and rode in 
the new coaches. Six bands made the 
parade heard as well as seen. 

Descendants of the pioneers for whom 
the coaches were named were the honor 
guests. Many of them, pleased with 
the honor paid their relatives, were 
accompanied by invited guests. Also 
included among the guests were staff 
correspondents of the ELECTRIC RAIL­
WAY JOURNAL, Railway Age, the Satur­
day Evening Post, and Chicago and 
other Middle West newspapers. 

After leaving the downtown district 
the parade proceeded out Cherry Street 
to Ramona Par)!:, but returned to Mon­
roe Avenue where it split. The coaches 
then made their maiden trips over the 
routes they will henceforth serve. 
RAILWAY MANAGEMENT CONGRATULATED 

City officials, citizens and visiting 
railway representatives congratulated 
L. J. DeLamarter, vice-president and 
general manager, for his company's 
and his own accomplishment in creating 
a new and ultra-modern type of electric 
rail vehicle to meet the competition of 
the private automobile by offering to 
the public more comfortable, luxurious 
city transportation. Thanks were also 
extended to him from all sides for 
dedicating the new coaches to the peo­
ple of Grand Rapids. City officials pre­
dicted that Mr. DeLamarter's effort to 

give the citizens railway service un­
excelled by any other city comparable 
to Grand Rapids in size would prove 
invaluable, if the demonstration of the 
performance of the cars and their un­
precedented reception were any cri­
terion. Many citizens who have not 
been in a street car for years rode in 
the new coaches during the parade and 
pledged themselves in future to reserve 
their autos for pleasure purposes. 

An analysis of the reaction of the 
people to the new coaches during the 
first few days after their installation 
seems to indicate that the people are 
especially pleased with the low steps. 
The luxurious seats and comfortable 
cushions are coming in for favorable 
comment, and the lighting arrangement, 
which permit of reading in any corner 
of the car, is greatly appreciated. So 
far as men are concerned the smoking 
compartment is a decided hit with them. 
This is a clubby arrangement of seats 
in the rear for patrons who find pleas­
ure in My Lady Nicotine. 

The step-well received its first try­
out on Sunday, the day the new coaches 
went into service. It rained that day, 
but patrons fonnd the step-well per­
mitted them to enter the coaches 
quickly and under shelter. 

The semi-noiseless operation of the 
coaches is also appreciated by the mer­
chants in Monroe Avenue. One of them 
said to the correspondent of the ELEC­
TRIC RAILWAY JOURNAL on Monday that 
"it is now possible for me to con­
verse with my customers without yell­
ing at the top of my voice when the 
street cars go hy that I may make 
myself heard, or without cupping my 
ears to hear what the customer says." 
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In the !ace of m a ny obstacles and some 
skepticism w ill prove of Invalua ble se r vice 
to the Industr y." That Is the comment of 
Mr. DeLama r ter 's own business associa t es. 
H is fellow citizens w ould like to add t hat 
t hey appreciate a nd appr ove h is bound less 
confidence in t hi s comm unity a nd Its 
dest iny. 

Grand Rapids' new street cars are to go 
Into se r vice next Sa turday. They p rovide 
this city with the m ost luxurious electrical 
transportation In t he United States. They 
represent the u ltimate, to date, In street 
car design. But they reJ)Tesent someth ing 
else, of more Importance though o! a less 
tangible nature. 

On Monday, June 14, the Grand 
Rapids Press printed this editorial 
under the heading "Public Be Pleased": 

Grand Rapids t urned ou t Saturday In 
ci r cus mood for Louis DeLamarter 's pa ra de 
o! new street car equ ipmen t. Its enthu­
siasm Is due to appr eciation of a,, public 
utility which has said: "The public be 
pleased" Instead of "The public be damned." 

Mr. DeLamarter has won a deserved a nd 
Increasing popularity for his service. T his 
popularity Is evidence of his alertness, hi s 
canny sense of the best commercial appeal 
to make to a community In the nam e of 
electric transportation. It Is evidence, t oo, 
of his rare business foresight wi th regard to 
the solid Industrial prospects of this city., 

Old Frleml s of Daniel H. " 'ater s R idi ng In Car Named A fter H im 

The Press recently commented upon the 
street railway and its Investment, a nd u pon 
Mr. DeLamarter. It does so again , because 
Saturday's p ublic t urnou t was In the way 
of a conflnna tlon of t he methods adopted 
and Investments made. Bu siness men , offi­
cials, employees a nd ordina r y citizens seized 
the chance to see the n ew cars and to ride 
In them. Good w ill was the day's k eynote ; 
and good will toda y must be t he first asset 
on the books of a u tlllty competing with 
automobile transportation. 

Residents along the routes on which 
the new coaches are operating also 
comment on the reduction of noises. 

Easy exits from the coaches is an­
other feature that is winning popular 
favor with Grand Rapids patrons 
through the new automatic rear-door 
treadle. Children have discovered the 
"slick way" they can alight from the 
car and are rapidly showing their 
parents the "new trick." Operators 
report that the treadles are helping 
them to handle the crowds on the down­
town loading platforms during the rush 
hours. 

In an interview in the Grand Rapids 
Herald, Mayor Elvin Swarthout in 
commenting on the new coaches said: 

Grand R apids m a y well be proud of the 
env ia ble position which It holds in pioneer­
Ing t he development of transportation be­
yond the st age which had been accepted 
as s ta nda rd. The new coaches a re a r evela ­
tion of convenience a nd comfort, and great 
cr edit is due the officia ls of the company 
for the ent erpri se and zeal expended with 
s uch splendid r esults. 

City Commissioners George F. Gruen­
bauer, John D. Karel and others de­
clared the new coaches were a tribute 
to the vision of the management. 

Gerald J. Wagner, the city's con­
sulting engineer, who has followed 
closely the progress of the company 
since the granting of the 1918 fran­
chise, expressed satisfaction at t he 
happy climax of co-operation between 
the City Commission and the railway 
C'fficials. In an interview in the Herald 
he said: 

Ther .- a re Innumer able Instances of cities 
where progr ess has been impossible b e­
cause of t he friction a nd d istrust between 
the company and the municipa l government. 
Gra nd Ra"Jids Is fortunate In having worked 
out a plan for utility regulation which 
offer s the most fri endly co-ope-ration with 
the company and does not hamper company 
Initiative. Mr. DeLamarter and the company 
a re to be congratulated for giving to Grand 
R a pids this acme of coach progress, a mem­
orable miles tone In the march of street rail­
w a y pr ogress and city transportation. 

The Heral,d said editorially: 
The m en responsible for the Grand 

Rapids Railway are of right supremely 
proud of the 27 n ew coaches which today 
w ill mak e their first public appearance. 
With them the people of Grand Rapids 
have a right to f eel proud; and with the 

managers ! he people also deserve a share 
of credit for the thoroughness of this im­
provem ent. Month afte r month-ever since 
fire destroyed a la rge part of the · local 
company's rolling stock- the public has 
ridden without protest In weather-beaten, 
ramshackle antiques. Confident of the ac­
complishment which today Is revealed the 
public co-operatively made no protests. 
Because Grand Rapids always has had 
good railway service and the best of cars, 
this complacent acceptance of Jess than the 
best deserves mention. Today the confi­
dence which that patient waiting evidences 
Is justified In handsome measure. Our 
compliments to the Grand Rapids Railway, 
General Manager DeLamarter and the peo­
ple of Grand Rapids! 

PRESS COMMENT VERY FLATTERI NG 

The Grand Rapids Press on W ednes­
day, J une 9, said: 

They represent a faith upon the part of 
the local railway In this city's future. This 
faith has meant the exceedingly painful 
experience of passed dividends and heavy 
capital investment. It has grown out of a 
conviction that we have here an ideal town 
for such an experiment ; a city disposed to 
deal fairly with Its utilities, and a city 
destined to steady growth and a lasting 
Industrial demand for traction service. It 
Is a faith based on the knowledge that 
Gra nd Rapids is a progressive town cap­
able of appreciating the best and worthy 
of a dvanced utility efforts to please. 

To quote the ELECTRIC RAILWAY JOURNAL, 
"if the net result is m erely to stimulate a 
more general effort to improve the street 
car as a transportation m erchandising 
a gency, Mr. DeLamarter's strenuous efforts 

All in a ll, Grand Rapids r esidents 
a re proud of their new coaches and in 
welcoming them seem to have reacted 
to the psychology that was Mr. De 
Lamarter's aim-an increased patron­
age through comfort and attraction and 
winning the potential rider who wants 
to ease his pride in a vehicle that offers 
t he same refinements as does his own 
automobile. 

As a beacon welcoming the arrival 
of modern transportation for Grand 
Rapids, a colossal bonfire, fe d by worn­
out and obsolete street cars of the past, 
will be built at Comstock Park west of 
t he company's property, Thursday, June 
24. In accordance with the railway's 
custom of burning all useless equip­
ment, Mr. DeLamarter will destroy 
these ancient models and borrowed ca.rs 
because they are beyond possibility of 
repair or reconstruction. The bonfire 
will be a gala occasion and many fea­
tures ar e planned f or the celebration, 
t o which the public is invited. 

Nurses frun1 Three llospltals Jto d e In One of th e' Cou c ht-s 
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Another First for Philadelphia 
Daily passenger airplane service 

from Washington to the Sesqui-Centen­
nial grounds will be opened by the 
Philadelphia Rapid Transit Company 
early in July. Fokker monoplanes will 
be used. The actual operating schedule 
has not been drawn up and the exact 
date on which the air line will begin 
operation will depend on when the ships 
are available for use. 

The Navy Yard flying field will be 
placed at the disposal of the P.R.T. air 
line and a government field will be used 
at the capital. Technical operation of 
the monoplanes will be under the direc­
tion of Anthony H. G. Fokker, designer 
of the ships. He will also select the 
pilots. The line will be financed by the 
P.R.T. No indication has been given of 
the rate between the two cities. 

l\layor Kendrick made the announce­
ment about the new service. He said: 
. This Interesting and constructive plan or 
the P.R.T. means another "first" for Phila­
delphia. Establishment of commercial 
R.Viation between the cities of Philadelphia 
and \\"ashlngton under the capable manage­
ment of Mr. Fokker Indicates that Phlla­
deli,hla will assume leadership In this lm­
porta nt method of transportation. 

It Is Indeed a contribution to the Sesqul­
Centennlal to have commercial air service 
started durlni: the celebration. 

The strides taken in commercial avia­
tion in Europe greatly impressed Mr. 
Mitten, the P.R.T. head. Mr. Mitten 
said: 

'l'he safety of commercial aviation Is to­
day an ac·c•epted fact in Europe. The air 
lines there have an enviable safety record. 
The London-Paris service in 1925 carried 
almost 20,000 passengers without serious 
accident. )[y personal observation upon 
tllf' flying fl<'ld was that airplanes are used 
very generall~· by business men, and that 
el<lnly ladles. who a few years ago would 
h,we het•n round knitting by the fireside, 
now gleefully and confidently use the air 
servicl'. 

Ascertaining by cable that Mr. Fokker 
<·oulrl anrl would build the necessary num­
ber of plRnes In the time allowed and would 
undertake the responsibility of supplying 
a safe and satisfactory service, I agreed 
to support a daily airplane passenger serv­
ke betwe<>n f'hiladelphla and \Vashlngton 
during the Sesqul, subject only to our 
receiving the co-operation of the govern­
ment. 

I-'okkl'r three-engine monoplanes, equipped 
to carry ten passengers each, will be used 
In this service. Selection and supervision 
of the flying force wlil be under Mr. Fok­
ker's personal direction. \Vrlght air-cooled 
englnl's will be used In these planes, which 
crnbocly the latest features of Fokker con­
struction and flying qualities, non-stalling, 
non-8i,lnnlni:-. and with perfect control at 
all speeds. They are actually safer than the 
Fokker planes which are now flying almost 
10,000 miles a day on regular commercial 
a.Ir lines abroad. 

New Power Contract 
Contemplated in Kansas City 
B. J. Denman, vice-president of the 

United Light & Power Company, the 
holding organization of the Kansas City 
Power & Light Company, will continue 
conferences in connection with the proj­
ected purchasing of power from his 
company by the Kansas City Railways 
when it i8 reorganized. 

The power plant of the railway is 
not as efficient as that of the Kansas 
City Power & Light Company and the 
railway reorganizers estimate that 
$1,500,000 would be necessary to put 
the plant upon an efficient basis. The 
light company, it is said, is able to 
furnish electric power to the railway at 
three-quarters of a cent per kilowatt­
hour. 

If these arrangements for power for 
the railway are completed, it is said 
that negotiations will include provision 
for the sale of the railway's power 
plant to the light company, by which 
it will be retained to handle peak loads 
and emergencies .. 

Apparently, the hydro-electric power 
rroject now under way on the Osage 
River is not to be considered at this 
time by the local organizations. 

New Transportation Program 
at Columbia 

A program adopted by the City Coun­
cil of Columbia, S. C., provides that 
cars of the Columbia Railway, Gas & 
Electric Company are to be operated 
only on such lines as are profitable; 
z'ones, with 5-cent fares and no trans­
fers are abolished, a straight 10-cent 
fare being charged, and additional 
buses are to be operated by the Caro­
lina Transit Com,pany to serve com­
munities from which trolley service is 
withdrawn. Under the arrangement, 
transfers are to be provided, without 
additional charge, from the street cars 
to the bus lines and vice versa. The 
buses and street cars are operated by 
separate and independent companies. 

The omnipresent jitney, regarded by 
many as the real disturbing factor in 
the transportation problem, is also han­
dled in the program adopted by City 
Council. 

A joint committee, composed of mem­
bers of the South Carolina Railroad 
Commission and the City Commission 
of Columbia, in its report to the City 
Council said: 

1Ye particularly desire to Impress upon 
you our belief that neither the atreet car 
company nor the bus company can long 
survive jitney competition unless they 
! jitneys) are regulated In the city of 
Columbia. 

And so the jitneys, carrying passen­
gers anywhere in the city limits at 
10 cents a head, operating on no regu­
lar schedule, are to be required to pro­
vide a $250 surety bond. This ruling, 
it is believed, will rapidly drive the 
jitney out of business, as most of the 
drivers will not care to supply that 
bond. With the free lance jitneys out 
of the running, the bus company and 
the railway, both of which are reported 
to be suffering from lack of nourish­
n:ient now due to jitney competition, 
will ha'\re everything their own way 
and the citizens hope they will be able 
to make tongue and buckle meet. 

The transportation problem has been 
much in the public eye in Columbia for 
several months. The general public 
has been singularly apathetic and in­
different with regard to it. The buses 
came, and while there was some hulla­
balloo, no very great row was made. 
'l'he jitneys with IO-cent fares, the 
buses with IO-cent fares and the trolley 
cars with 5-cent fares (and a zone sys­
tem) all struggled along and the won­
der grew that all could continue to 
operate. The jitney drivers changed . 
frequently, but the machines were kept 
in service somehow and hundreds of 
people favored them in that they car­
ried the passengers direct to their 
homes. Now, however, it is believed 
that the jitney will be driven from the 
field and that buses will replace street 
cars on all except a few of the streeti;:. 

Essentials of New York Bus Situation 
Grasped by Wall Street Journal 

ALREADY Mayor Walker has 
.t1.. rather frankly indicated his 
11cceptance of the view that surface 
lines on Manhattan island obstruct 
traffic and should be removed. That 
is, of course, not the only question 
involved in Mr. Craig's proposals. 
Even an affirmative answer on that 
point does not necessarily confirm 
the wisdom of buying the Fourth 
and Madison, the Eighth and the 
Ninth A venue lines for $7,000,000. 
Equally important questions are: 
Whether the owners of these lines 
have anything to sell the city that is 
worth the price asked; whether sur­
face transit lengthwis11 of the island 
should be motorized; whether any 
engineering study of the advantages 
of buses compared, not with anti­
quated surface cars now feebly oper­
ated but with modern electric cars 
adequately maintained and compe­
tently run, has been made on the 
public behalf. 

If, as the Mayor appears to be­
lieve and as is sufficiently obvious 
in other ways, the city could have 
no purpose in buying these lines 
except to wipe them off the streets, 

the real nature of the transaction 
would be to pay $7,000,000 or some 
other sum to terminate the fran­
chises involved. If their owners 
cannot make them pay, what are the 
franchises under which they were 
built worth? A franclaise which has 
become only a permission to lose 
money in the city streets cannot 
have any value. 

Mr. Craig's explanation that most 
of the persons interested in these 
lines are well along in life and do 
not care to "deplete their estates" 
by investing in new equipment has 
no application to at least one of the 
properties. He and his associates 
acquired the Fourth and Madison 
Avenue line within recent weeks 
from the New York & Harlem Rail­
road, a corporation amply able to 
finance rehabilitation of its surface 
line if its management saw any 
promise of adequate profits ahead. 
As to the others, aged persons who 
are not looking for a hazard of new 
fortunes can always find a market 
for a property which needs only 
young blood and capital to revive its 
prosperity . ..:....Wall Street Journal. 
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Terms of New Agreement 
Discussed at Tacoma 

With an agreement from the start 
that both sides shall "lay all their 
cards face up on the table" negotia­
tions have been undertaken between the 
new City Council and the Tacoma Rail­
way & Power Company, Tacoma, 
Wash., for a settlement of the car prob­
lem. The new Mayor, Melvin G. Ten­
nent, who replaced Mayor Fawcett, the 
sworn enemy of the transportation 
company, presided at the first confer­
ence. He announced as the aim of the 
City Council "the lowest possible fare 
consistent with good service for all the 
city and fair treatment of the com­
pany." He suggested that the company 
should allow the city's representatives 
to assist in working out any economies 
of operation. One such means of 
economy suggested is the stopping of 
cars at every third .block in the resi­
dence sections. 

Among the preliminary matters dis­
posed of at the first conference was 
the commitment of the Council to in­
clusion of an interchange of transfers 
between the Tacoma Railway & Power 
Company's c ars and those of the munic­
ipal belt line on the tideflats, service 
to outlying sections and convenient sale 
of any tokens or passes agreed upon 
as necessary parts of any settlement. 

Statement by the company of :he 
lowest valuation upon its properties 
which it will feel justified in accepting 
as a basis of computation of a fair 
return was agreed upon as the founda­
tion upon which actual arbitration of 
terms must rest. It was agreed that 
6 per cent would be taken as a tentative 
rate of return to use in computations. 

An important understanding pro­
posed by Mayor Tennent and agreed 
upon was that no conversations or con­
ferences upon the transportation prob­
lem should be held by individuals of 
opposite sides of the conference body, 
but that whatever was done would be 
don~ by the body as a whole. 

New Tentative Ordinance 
for Louisville 

A tentative ordinance has been placed 
in the hands of Mayor A. A. Will by the 
Louisville Railway, Louisville, Ky., pro­
viding· for a straight 7-cent fare and '.l 

10-cent combination bus and railway 
fare, with transfers. 

According to the proposed plan, bus 
lines would be used for extension of 
suburban service, and one or more of 
the more important street car lines 
would be extended. The ordinance 
would make a 7-cent fare the basic fare 
and arrange for increasing this fare, if 
conditions and earnings warranted it. 
It would remove regulation of the 
company from the hands of the Board 
of Public Works. Rate changes would 
be acted upon hy the General Council, 
and would not be automatically con­
trolled by a barometer fund as at pres­
ent. Properties of . the company would 
be appraised by the city and company 
and a valuation established, with earn­
ings regulated through fares to guar­
antee a reasonable return on invest­
ment. The new regulations, it was 

stated, were based on the transporta­
tion act of 1920, with such changes as 
needed to fit local conditions. Under 
the new plan the standard bus fare 
would prevail on combination bus and 
street car trips. School teachers and 
pupils would be carried at half fare and 
policemen, firemen and park guards 
would ride free when in uniform. 

Under the present regulations there 
is a 7-cent fare, but under a sliding 
scale, in which a barometer fund estab­
lishes the rate, at either 6 or 7 cents. 
There are no transfers from cars to 
bus. The buses are operated by the 
Kentucky Carriers, Inc., a subsidiary 
of the Louisville Railway, and the cash 
bus fare is 15 cents, with four tickets 
for 50 cents. 

Des Moines Residents Enjoy 
Riding All Day for Quarter 

The Des Moines City Railway, Des 
Moines, Iowa., sold 5,484 passes on its 
intial "all-day-for-a-quarter" Sunday 
plan and passengers traveled 37,131 
times on these tickets, which were good 
from 5 a.m. Sunday to 5 a.m. Monday. 
The regular fare is 10 cents. Car riders 
on the try-out day averaged nearly 
seven rides for each ticket. 

Des Moines is the third city in the 
country to give a try-out to the plan 
intended to boost traffic on what is ordi­
narily the lightest day of the week. 
The proposed installation of the plan 
was mentioned in the ELECTRIC RAIL­
WAY JOURNAL issue of June 5, page 
989. Pittsburgh initiated the plan 
and it has been tried in Wheeling, 
W. Va. 

Oil-Electrics for Freight 
Movement in Rochester 

Freight lines on the new industrial 
railway built by the city of Rochester, 
N. Y., in the bed of the abandoned Erie 
Canal through the heart of the city 
will lbe operated by oil-electric locomo­
tives. 

This was revealed when bids were 
opened by the City Board of Contract 
and Supply on electrification of the road 
from Brighton, on the eastern limits of 
the line, to the Barge Canal on the 
west. The specifications, as revised, 
call for electrification of two passenger 
tracks and operation of freight lines by 
oil-electric engines. By this move 4 
miles of electrification were saved, city 
officials asserted.· 

It is expected that the subway will be 
in operation in the fall. The tracks 
are laid, stations and bridges completed 
and only the electrification work is to 
be finished. The operator of the rail­
road has not been decided upon. That 
matter is still in the hands of a com­
mittee of citizens appointed by Mayor 
Clarence D. Van Zandt, "the father of 
the subway." It is deemed improbable 
that the city will attempt to operate 
the system. Rather it is thought that 
some operator, most probably the New 
York State Railways, which has the 
needed equipment, will lease the sub­
way railroad. The line will carry pas­
sengers from the outskirts, take care 
of all interurban lines entering the city 
and serve industry by freight hauling 
and switching. 
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"The Shartel Monuments" 
Some idea of the high regard in 

which John W. Shartel, the late presi­
dent and receiver of the Oklahoma 
Railway, Oklahoma City, Okla., was 
held by his subordinates and associates 
1s shown in the tribute to him in the 
Oklahoma Railwayan, the official paper 
of the company. • 

Through this vehicle George G. 
Barnes, who worked with Mr. Shartel 
in legal undertakings for many years, 
expresses what he thought of the man 
who 30 years ago went to Oklahoma 
and not only dreamed his dreams but 
made them come true. Another tribute, 
signed "M.W." is entitled "The Shartel 
Monuments," wherein it is hoped that 
Mr. Shartel with phantom fingers will 
direct the street cars, still "showering 
the wealth of his great genius upon 
them even in death." 

It was said that, to his intima·.e 
friends, Mr. Shartel expressed the desire 
to retire from the active management 
of the Oklahoma properties and devote 
the major part of his time to the writ­
ing of histories of the American Revolu­
tion and the war of the states. The 
tremendous difficulties which faced the 
company, however, delayed his retire­
ment, and at the time of his death he 
was but awaiting the moment to with­
draw. 

Rights Under Indeterminate 
Permit Fixed in Indiana 

When a public utility surrenders its 
franchise with a municipality and takes 
an indeterminate permit from the 
Indiana Public Service Commission, all 
the rights, powers and duties which 
existed under the franchise in favor of 
either party to the franchise are abro­
gated. The Indiana Supreme Court 
has so ruled. The case arose in South 
Bend, where the Chicago, Lake Shore 
& South Bend Railway, an interurban 
line now known as the Chicago, South 
Shore & South Bend Railway, had a 
provision in its franchise with the city 
of South Bend which permitted it to 
run a track in La Salle A venue, one of 
the principal streets of the city. One 
clause of the franchise, however, re­
stricted the company from handling 
freight in this street except as might 
be provided by city ordinance. 

A few years ago construction work 
was started on some large buildings in 
this street and the company was asked 
by the contractor to haul material to 
and from the scene of construction. 
City officials did not object and the com­
pany agreed. Property owners, how­
ever, brought injunction proceedings. 
They won the case in the Superior 
Court. Between the time of the filing 
of the suit and the trial of the case 
the company surrendered its franchise 
and took out a permit from the Public 
Service Commission. Attorneys of the 
company took the position that the sur­
render of the franchise abrogated all 
restrictions and the company was at 
liberty to operate freight trains under 
the 1920 law, which gives interurbans 
that right. 

The property owners contended that 
the surrender of the franchise affected 
only such matters as fares, charges and 
character of service. 
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Aldermen Pass Richmond 
Franchise Over Veto 

The Board of Aldermen of Richmond, 
Va., has overridden Mayor Bright's 
veto. On June 15 it passed the blanket 

News Notes 

franchise sought by the Virginia Elec- Sesqui Edition of "Traveler."-The 
tric & Power Company by a vote of Philadelphia Rapid Transit Company, 
nine to three. Eight votes were neces- Philadelphia, Pa., has issued a Sesqui­
sary for passage. The Common Council Centennial edition of its "Traveler," a 
had previously overridden his veto. guide book with a description of all 
Sale of the franchise will he advertised the city's transit facilities. The new 
for four consecutive weeks, after which edition carries the cover designed by 
the Council will examine bids. John J. Gough, to whom a $500 prize 

J\lembers of the board were supplied was awarded on May 1. A feature of 
with a statement showing the per cent the book is a map 17 in. x 28 in. show­
of tax charged on gross receipts on • ing trolley and bus routes throughout 
traction business in other cities. Ac- the city. 
cording to this_ statem~nt, Baltimore Plea for Continued Freight Rates 
was the only city showmg a greater Heard.-Hearing on the petition of the 
rate than 3 per cent. The present rate Salt Lake & Utah Railroad Salt Lake 
ii:1 ~ichmon'.I is 6¼ per cent. The Vir- City, Utah, for the main'tenance of 
gm1a Electric & Power Company sought transcontinental rates on westbound 
a 3 per cent tax. Five per cent for the s'hipmentf, and the establishment of 
first year,. to be graduated d?w!1ward such rates on eastbound shipments of 
over a per10d of ten y~ars until 1t was freight was commenced recently in Salt 
3 per cent, to remam for the next Lake City before Examiner W. A. Hill 
twenty years (the life of the franchise of the Interstate Commerce Commis­
being 30 years), was agreed upon as a sion. The Salt Lake & Utah -which is 
compromise. The Mayor wanted the also known as the Orem Jin~, has en­
tax to remain at 6¼ per cent. It was joyed the privilege of giving transcon­
for this reason he vetoed the measure. tinental rates on westbound shipments 

The terms of the proposed new which it hauls in connection with the 
grant have long been the subject of transcontinental railroads, and recently 
discussion and negotiation. applied to the commission for the right 

to establish the same rates on east-

s f T lk f S h I Ch')d bound shipments. This causes the 
a ety a s or C 00 1 ren Union Pacific to apply to the commis-
Conductor S. J. Steele and Operator 

J. E. Watson of the railway depart­
ment of the Georgia Railway & Power 
Company, Atlanta, Ga., were asked by 
Principal J. H. Smith of the William A. 
Bass Junior High School to speak to 
the students on "Safety" as part of the 
school's program for "Safety ·week." 
l\lr. Steele warned the students always 
to go to the right-hand curb after 
alighting from a street car and never 
to hold to the side of a street car while 
riding a bicycle or roller skating. Mr. 
Watson, who operates a one-man safety 
car, illustrated his talk with a number 
of examples of how stopping the street 
car has many times saved people from 
injury after their own carelessness has 
placed them in danger. 

Talks by operators and conductors 
before school children, according to offi­
cials of the company, open an entirely 
new line of attack upon the problem of 
safety on the streets, and men in the 
employ of the company will be encour­
aged to make such talks when the de­
mand for them arises. 

Court Dismisses Suit Against 
Philadelphia Rapid Transit 

Judge Dickinson in the United States 
District Court on June 8 dismissed the 
suit of Daniel J. Furey against the 
Philadelphia Rapid Transit Company, 
in which he asked the court to order a 
refund of approximately $57,000,000, 
alleged to have been collected in excess 
of a 5-cent fare. The court declared 
that Furey had no cause for action in 
t he matter because the State Supreme 
Court had passed on the constitutional­
ity of the Public Service Commission 
act and other points brought out by 
Furey in his case. 

sion for a cancellation of all rights on 
the part of the local railroad to charge 
transcontinental rates. The petition of 
the Orem line now being heard, there­
fore, asks the commission that the plea 
of the Union Pacific be not granted, 
and in addition that the eastbound 
through rates, not heretofore enjoyed, 
be established. 

Fare Collecting Changes.-The Phila­
delphia Rapid Transit Company, Phila­
delphia, Pa., will install a new system 
of fare collection on routes 11 and 34, 
eastbound cars, beginning June 20. The 
innovation will allow the company to 
operate one-man cars on these routes. 
Passengers on these routes will pay 
fares to conductors if they leave the car 
before it enters the subway. If they 
ride into the subway, they pay their 
fares to cashiers at stations after they 
leave the car. Automatic turnstiles are 
being installed for this purpose. 

Higher Fare May Be Sought in San­
dusky.-lt is said that the Lake Shore 
Electric Railway of Cleveland gave 
notice to the City Commission of San­
dusky, Ohio, that it intends to present a 
franchise providing for a 7-cent fare in­
stead of the present 5-cent fare on the 
company's city lines. The officials ex­
plained that revenue of the city lines 
had been failing to meet operating ex­
penses. The 25-year franchise, under 
which the company has been operating 
city cars in Sandusky, expires in July. 

Order Affects Grade Crossings.-The 
Public Service Commission of Pennsyl­
vania has decided that the Scranton 
Railway must maintain watchmen at 
all grade crossings in the city and 
vicinity where one-man cars are oper­
ated. In addition the company must 
also have one-man cars come to a stop 
within 15 ft. of each crossing in order 

that the motorman-conductor can sat­
isfy himself as to the safety of pro­
ceeding. When the Scranton Railway, 
some months ago, applied to the com­
mission for the modification of the law 
compelling the placing of watchmen at 
grade crossings; former City Solicitor 
P. V. Mattes filed a petition on behalf 
of the city protesting against the re­
quest. A hearing was held before the 
commission, at which time City Solic­
itor C. B. Little presented arguments 
on behalf of the city. The commission 
ordered an investigation by its own 
engineers, with the result that the stand 
of the city was upheld. 

Would Spend $15,000 on Repairs.­
The Cincinnati Street Railway, Cin­
cinnati, Ohio, has requested authority 
from Edgar Dow Gilman, Director of 
Street Railroads and Motor Buses, to 
spend $15,000 in making repairs on the 
Fairview incline, which has been closed 
down by the railway. Pending action 
of the director, the railway has re­
routed its College Hill cars in order to 
give the residents of Clifton Heights 
and Fairview, ordinarily served by the 
incline; adequate car service. In the 
event the new rearrangement proves 
satisfactory, it is likely that Mr. Gil­
man will authorize the abandonment of 
the incline instead of making the neces­
sary repairs. 

Hearing on Electrification Deferred. 
-At the request of William A. Jones 
counsel for the Richmond Hill Board 
of Trade, the Transit Commission has 
adjourned until Oct. 15 the hearing on 
the application of the board and other 
petitioners for the electrification of the 
Glendale cut-off of the Montauk Divi­
sion of the Long Island Railroad. Mr. 
Jones said that it would be difficult to 
produce witnesses during the summer, 
as so many persons interested in the 
matter would be away. 

Hearing on Fare Application Delayed. 
-Ignoring the protest of the United 
Traction Company, Chairman Pender­
gast of the Public Service Commission 
recently granted the request of the city 
of Albany, N. Y., for a delay of two 
months in hearing the application of 
the company for an increase in fare. 
The commission at the same time 
promised a speedy decision on the con­
tention of the city of Troy that a 
franchise binds the company to a 5-
cent fare on its lines in that city. 

Freight Car Contract Approved.-No 
opposition appeared when the Massa­
chusetts Department of Public Utilities 
gave a hearing on the application of 
the Boston Elevated Railway, Boston, 
Mass., for the approval of a contract 

,. with the Boston & Worcester Street 
Railway for operating freight cars of 
the latter company over lines of the 
"L" in Boston. The new contract is 
a revision of the contract in force be­
tween the two companies since 1912. 
The chief changes in the new contract 
are in the rate increase for power used 
and a provision for operating cars by 
employees of the Boston & Worcester 
instead of "L'' carmen as at present. 
The use of Boston & Worcester employ­
ees in operating its cars means a sub­
stantial saving to the latter company, 
as wages of the Boston & Worcester 
employees are lower than those of the 
elevated employees. 
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Ill Recent Bus Developments 

Dates Fixed for I.C.C. 
Bus Hearings 

A schedule of thirteen hearings in 
cities from coast to coast was an­
nounced by the Interstate Commerce 
Commission on June 16 in connection 
with an exhaustive invesoi:gation of 
motor truck and motor bus operation 
by and for and in competition with the 
railroads. 

The hearings will begin at Chicago 
July 27 before Commissioner Esch and 
Examiner Flynn and will be closed in 
Washington on Sept. 29. All parties in 
New York with an interest in the matter 
will be heard at a session to be held in 
the Merchants' Association Rooms, 233 
Broadway, on Sept. 10. The sciiedule 
of J,earings follows: 

Chicago, July 27; St. Paul, July 30; 
Portland, Ore., Aug. 7; San Francisco, 
Aug. 12; Los Angeles, Aug. 17; Den­
ver, Aug. 25; Detroit, Sept. 1; Boston, 
Sept. 8; New York, Sept. 10; Dallas , 
Sept. 20; Kansas City, Sept. 24; Wash­
ington, D. C., Sept. 29. 

In a session ordering the hearings the 
committee prepared a detailed question­
naire which must be answered by every 
common carrier subject to the Inter­
state Commerce laws requiring infor­
mation as to all motor operations by 
them, by subsidiaries or by competitors. 

The questionnaire will not go to the 
so-called independent motor bus and 
motor truck operators. It was learned, 
however, that the independent opera­
tors will come ih as parties at interest 
through various state and national or­
ganizations and arrangements have 
been made by the commission to give 
them a full hearing. 

Under the present arrangement the 
railroads will be heard first, then the 
operators of buses or motor trucks and 
then other interested parties, including 
representatives of shippers and state or 
municipal utility commissions. 

Independent Bus Rights Lost 
in Tacoma 

In connection with negotiations 
opened with the Tacoma Railway & 
Power Company, Tacoma, Wash., for a 
settlement 0£ the transportation prob­
lem of the city, Mayor Tennent has 
stated that the Council considered that 
when the Puget Transportation Com­
pany, to which bus permits had been 
granted, discontinued service several 
months ago, it canceled its permits and 
the Council would not risk further com­
plications with renewed service just at 
this time. The Mayor said, however, 
that if the negotiations with the rail­
way did not work out favorably, the 
city might again resort to the bus for 
service. City attorney Murray ex­
pressed the opinion that there was no 
question of the right of the Council to 
declare the permits void by reason of 
discontinuance of service, but that a 
resolution would have to be adopted 
setting forth the grounds for cancella-

tion and fixing a date for a hearing at 
which the company should have an 
opportunity to defend itself. Permits 
issued last year to the Puget Trans­
portation Company for twelve buses 
on the Point Defiance line have already 
been revoked, and the bus company has 
been admonished not to start regular 
service under the old permits, a course 
it had threatened to pursue. 

Blanket Bus Permit Denied by 
Ohio Court 

The Supreme Court of Ohio on May 
27 reversed a decision of the Public 
Utilities Commission granting fran­
chises over irregular routes to the Buck­
eye Special Transit Company. Some 
sixteen existing transportation com­
panies, both steam and electric, had ap­
pealed from the decision of the com­
mission and that brought the case 
before the Supreme Court. 

The refusal to grant the franchises 
requested by the Buckeye company was 
based on three grounds. For one thing 
the company had not followed the rule 
which required the application to be 
advertised for three weeks in a news­
paper of general circulation published 
at the county seat of each county in the 
state in or through which the applicant 
pi:opo,:ed to operate. Practically, of 
course, this would have meant an ad­
vertisement of the application in each 
of the 88 counties of the state. 

The second ground for the reversal 
of the regulation was that the company 
had not shown that the regular lines 
of transportation service were not fur­
nishing reasonable facilities. 

The third ground was that casual and 
unusual service such as heretofore has 
been rendered under private contract 
is not the proper subject matter of a 
certificate of public convenience and 
necessity. The court says: 

The whole subject of public motor trans­
portation is new, and It Is not surprising 
that the legislation on this suhject has 
failed to meet all of the problems presented. 

It is also quite certain that further 
legislation will be required definitely 
to authorize the commission to grant 
such wholesale service without com­
pliance with all the requirements of 
notice and statement and of proof 0£ 
necessity and convenience applicable to 
smaller and regular operators. 

Excursions by Bus by Interstate 
The Interstate Public Service Com­

pany has arranged to run a series of 
excursions by bus to all of the state 
parks and to other points of interest 
in Indiana. The first excursion was set 
for June 6 from Indianapolis to Brown 
County by the way of Franklin and 
Columbus and returning by the way of 
Bloomington and Martinsville. The 
trip was planned so as to give those 
taking it four hours in Brown County. 
The excursions will be conducted per­
sonally by representatives of the In­
terstate. 
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Party Business Profitable 
in Kansas City 

According to a statement credited to 
Francis M. Wilson, one of the receivers 
of the Kansas City Railways, Kansas 
City, Mo., the use of the bus in that city 
has increased to a marked degree since 
the advent of hot weather. This in­
crease has been noticeable both in the 
patronage of the regular schedule 
routes and in the business of chartering 
buses for special hire, started by the 
receivers some time ago. 

The receivers have found the special 
charter and party business a very profit­
able phase of bus transportation and 
have made every effort in recent months 
to increase this class of patronage by 
large parties at night after rush hours 
on the regular lines is over. 

Mr. Wilson also said the receivers 
have found it difficult to determine the 
source of bus patronage, but he esti­
mates that about 60 per cent of the bus 
revenue represents a loss in street car 
patronage. 

According to the statement, the loss 
of about $20,000 a month on the buses 
is attributed to the use of pneumatic 
tires and to the fact that buses in 
Kansas City are not allowed to carry 
standing passengers. Tires are said to 
cost the company 3.8 cents per mile, and 
Mr. Wilson estimated that the use of 
solid tires would cut this expense to 
less than 1 cent per mile. He also 
said the buses would carry nearly twice 
the number of passengers now carried, 
if passengers were permitted to stand. 

According to F. G. Buffe, general 
manager for the receivers, the Kansas 
City Railways' bus system is being 
operated as cheaply as are similar serv­
ices in other cities, despite the fact that 
in Kansas City no line has a grade of 
less than 5 per cent to travel while 
on some of the routes the grade is as 
much as 13 per cent. 

The buses are leased to special 
parties at the rate of $7.50 an hour, 
with special rates effective where inter­
vals of waiting are required. The de­
mand for this class of service is 
growing rapidly among clubs, conven­
tions, societies, etc., for special trips of 
all kinds. The receivers have frequent 
calls to meet special parties at the 
Union Station to take visitors for a 
tour of the city or on other trips. 

No Action on Chicago Bus Offer 
Pending the outcome of an investi­

gation by the Cook County Board of 
Commissioners no action has been taken 
on the standing offer of the Chicago 
Motor Coach Company to operate buses 
from points where street car lines and 
steam railroads touch the public forest 
preserves of Cook County to various 
picnic, swimming and scenic spots now 
inaccessible to all but the private auto­
bilist. The motor coach company de­
sires to establish this service in ad­
vance of the International Eucharistic 
Congress, which will bring hundreds of 
thousands of visitors to this section 
from all parts of the world on June 20. 
Inasmuch as the service proposed will 
be furnished on Saturday afternoons. 
Sundays and holidays only, there is a 
possibility that the city of Chicago will 
agree to subsidize the lines. 
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Receiver Sought for Ohio 
Bus Line 

The Red Star Company, a bus line 
which some months ago disposed of its 
rights between Springfield and Dayton 
to the bus subsidiary of the Indiana, 
Columbus & Eastern Traction Company, 
now proposes, it is said, to do likewise 
with its Springfield-Columbus fran­
chise. Suit asking for the appointment 
of a receiver was filed in the Clark 
County Common Pleas Court recently. 

The plaintiff avers that the Red Star 
Company is indebted to him in the sum 
of $1,028, representing unpaid pre­
miums on insurance policies. He de­
clares that a deal is pending whereby 
the "sole assets of the company," 
namely, certificates of conveyance is­
sued to the company by the Ohio Pub­
lic Utilities Commission, are to be 
transferred to the Columbus & Spring­
field Transportation Company. All 
other property used by the lines is held 
in the names of individuals, the plain­
tiff said. He asks for an injunction to 
restrain the company from disposing 
of the conveyance certificates until his 
suit has been heard. 

No Action on New York 
Bus Proposals 

At a conference of the members of 
the Board of Estimate of New York 
on June 15, it was decided to have an 
analysis made of each application for 
the right to run buses in the city. These 
analyses will be made by the Board of 
Transportation and the Bureau of 
Franchises of the Board of Estimate 
and it is expected that they will be 
ready by July 1. As soon as these re­
ports are completed the board will be re­
convened in a closed session on the call 
of Mayor Walker to resume considera­
tion of the bus situation. It was said on 
excellent authority tbat the award of a 
franchise or franchises would probably 
not be delayed long after that. 

Mayor Walker is understood to favor 
a city-wide system to be operated by 
one company, if terms can be obtained 
in that way which will be as advanta­
geous to the city as would be the award 
of a franchise for each borough. 

Another phase of the bus situation 
will be considered on July 22 when the 
Board of Estimate will hold its hearing 
upon the proposal of former Comptroller 
Charles L. Craig for the city to buy 
the Fourth and Madison Avenue, Eighth 
Avenue and Ninth Avenue surface lines 
to clear those streets for bus routes. 

Mayor Wants Independent Buses 
in Buffalo 

Mayor Frank X. Schwab of Buffalo, 
who has been in Europe two months 
studying bus transportation, has re­
turned to Buffalo with a proposal to 
license the operation of independent bus 
lines over various streets of the city in 
competition with the International Bus 
Corporation, a subsidiary of the Inter­
national Railway. Mayor Schwab says 
a transportation emergency exists in 
Buffalo and he is willing to have the 
city purchase at least 50 buses imme­
diately. 

The City Council was informed by 
the Mayor that he was opposed to grant­
ing additional bus franchises to the 
International Bus Corporation in view 
of the public statement of Bernard J. 
Yungbluth, president of the railway 
and bus companies, that the corpora­
tion lacked funds with which to finance 
improvements to its system as ordered 
by the Public Service Commission. 

The Mayor's opposition to the bus 
plan of the International Railway is 
not unexpected. Last summer he 
sponsored the Ernest M. Howe 5-cent 
bus plan. This proposal collapsed when 
the company headed by Mr. Howe was 
unable to get financial assistance. 

Application of the company for 
permits to operate additional bus lines 
in Buffalo, was held up by the City 
Council pending the return to Buffalo 
of Mayor Schwab from Europe. Voters 
demanded a referendum on the pro­
posed franchises when it was apparent 
the Council would approve the permits 
in Mayor Schwab's absence. In view of 
widespread opposition to the new 
permits, it was apparent the voters 
would defeat the franchi ses. 

Bus Terminal Extended.-The Public 
Service Oommission on June 11 author­
ized the Mid-State Coach Lines, Inc., 
to extend its authorized terminal for its 
Oswego city bus route from East Tenth 
and Church Streets to the city line on 
the Hall Road, a distance of about 
1 mile. 

Company Must Keep to Agreement.­
The City Council of Marlboro, Mass., 
has threatened to revoke the bus license 
of the Boston & Worcester Street Rail­
way to operate buses in the city if the 
prediction of a group of Marlboro em­
ployees that they may be dropped from 
the company payroll is correct. The 
city has an agreement with the road 
whereby it will retain all Marlboro resi­
dents employed at the time the company 
put buses on instead of troJley cars for 
passenger service. 

Will Abandon Part of Bus Line.-A 
petition seeking authority to abandon 
the operation of that part of its bus 
line between Fort Wayne, Ind., and the 
Indiana-Ohio line has been filed with 
the Indiana Public Service Commission 
by the Fort Wayne, Van Wert & Lima 
Traction Company, through its receiver, 
Henry C. Paul. The bus line in ques­
tion is part of the line operating be­
tween Fort Wayne and Lima. The peti­
tion alleges that revenues of the first 
four months of this year were far less 
than operating expenses. . 

Bus Route in Auburn Extended.­
The Public Service Commission on 
June 11 granted the petition of the 
Mid-State Coach Lines, Inc., for per­
mission to extend its route in the city 
of Auburn by operating over the route 
formerly served by the North Street 
line of the Auburn & Syracuse Electric 
Railway. The commission denied the 
petition for a certificate authorizing 
bus operation over practically the same 
route now used by the local trolley 
line. It was stated at the hearing that 
the company did not propose to start 
operation over this line immediately, 
and permission to abandon the trolley 
line has never been asked. 
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Competitor for Schenectady Railway. 
-Application for the operation of a 
bus line which would come into direct 
competition with the Schenectady 
Railway, giving interurban service 
between Albany and Schenectady, was 
made recently by William G. Schultz, 
Lathams, who asks for a certificate to 
operate one 25-passenger bus between 
Albany and Schenectady under the 
name of the 'Albany, Colonie & Sche­
nectady Bus Line. It is proposed to 
make four round trips a day and add 
other buses as the demand warrants. 
The Albany Common Council recently 
passed an ordinance giving the neces­
sary local consent. 

Bus Permits Allowed.-The Illinois 
Power & Light Corporation has been 
granted formal permit by the Illinois 
Commerce Commission to operate buses 
on several Bloomington and Normal, 
Ill., streets and to establish a line be­
tween the two cities. 

Bus Report Satisfactory.-lt is an­
nounced that earnings of two buses 
placed in operation on June 2 over a 
new route by the Evanston Bus Com­
pany, a subsidiary of the Evanston 
Railway, are already more than equal­
ing operating expenses. 

l\Just Conform to Paving Rules.­
The proposed plan of the Madison Rail­
ways to abandon its Harrison Street 
car line and substitute bus service along 
Regent Street met with a setback when 
the Common Council adopted the recom­
mendation of its special street railway 
committee which requires the company 
to bring its tracks up to grade and 
make other repairs to its right-of-way 
in conjunction with the city's new pav­
ing work on Harrison Street between 
Monroe Street and Keyes A venue. 

Buses Between Omaha and Papillion. 
The Omaha & Lincoln Railway & Light 
Company, Ralston, Neb., has been au­
thorized by the Nebraska State Railway 
Commission to abandon car service be­
tween Omaha and Papillion and substi­
tute buses. The company was out of 
pocket $3,548 last year in operating the 
lines. Morning and evening a car will 
be run as far as Ralston, halfway to 
Papillion in order to keep the franchise 
alive. The rest of the tracks will be 
taken up. 

Bus Franchise Granted.-The town 
of Easthampton, Mass., has granted a 
franchise to the Boston & Maine Trans­
portation Company to run buses be­
tween Easthampton and Mount Tom 
Junction, to take the place of the pas­
senger service hitherto maintained by 
the Boston & Maine on the branch line 
between these points. 

Bus Extensions in Rochester.-The 
Rochester Co-ordinated Bus Lines, Inc .. 
subsidiary of the New York State Rail­
ways added two lines on June 14 to its 
rapidly growing bus system. Service 
was begun on the Emerson Street ex­
tension and the Glide Street routes, 
both feeder lines, to serve the extreme 
western border of the city. The Emer­
son line will be extended to connect 
with two trolley lines. Both of these 
lines serve growing factory and resi­
dential districts. A half-hour running 
schedule will be maintained, and as 
traffic warrants, the schedule will be 
increased and equipment added. 
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1~111 
Financial and Corporate 

Foreclosure Sale Confirmed 
Way to Reorganization Cleared by Fed• 

eral Judge in Approving Kansas 
City Purchase Action 

Final objections to the reorganization 
plan of the Kansas City Railways, 
Kansas City, Mo., were ruled out by 
Judge Kimbrough Stone on June 15 in 
closing the hearing on the decree con­
firming the sale of the property to the 
Kansas City Public Service Company. 
The court indicated that formal con­
firmation of the order would be made 
during the week ended June 19. 

Actual possession of the property will 
not pass to the new owners until the 
fall. It is estimated that all the cum­
bersome preliminaries to the transfer 
cannot be accomplished in less than 60 
or 90 days. The property is to be paid 
for by turning in first mortgage bonds. 
While these bonds largely have been 
assembled in depositories in larger 
cities, there are some 40,000 separate 
bonds. Their careful handling, check­
ing and recording will be a matter of 
weeks. 

After John T. Harding, special mas­
ter commissioner, takes over the funds 
in the receivers' treasury and makes the 
necessary disbursements, including vari­
ous allowances, the new purchasers of 
the property are allowed 30 days to 
assemble and transport the bonds to 
Kansas City. Mr. Harding has been 
granted two months in which to check 
these before issuing a deed to the 
Kansas City Public Service Company. 

Compensation to the receivers and 
other parties who have served directly 
or indirectly as officers of the court in 
connection with the receivership will be 
made the subject of a special order, 
expected to be signed within a few days. 

Five Kansas City business men, in­
cluding R. A. Long, chairman of the 
board of the Long Bell Lumber Com­
pany, testified before the court on June 
14, estimating the value of the re­
ceivers' services at from $50,000 to 
$75,000 a year apiece. Receivers Fred W. 
Fleming and Francis M. Wilson, F. G. 
Buffe, general manager, and several 
department heads testified regarding 
the accomplishments of the receivership. 
Each receiver has been paid to date 
$115,000. Their services now are in 
the nint.h month of the sixth year. 

On June 14 the .Continental & Com­
mercial Trust & Savings Bank, Chicago, 
trustee under the first mortgage, asked 
$35,000 as a fee for services it had 
rendered. The fee applied for in behalf 
of R. J. Higgins, counsel for the first 
mortgage trustees, was also $35,000. 
The firm of Mayer, Meyer, Austrian & 
Platt, attorneys for the first mortgage 
bondholders, asked a fee for a similar 
sum. The fee for services of both re­
ceh-ers, of James E. Goodrich, counsel 
for receivers, Charles L. Carr, assist­
r.nt to Judge Goodrich, and others to 
whom final allowances will be made 
have been left to the discretion of the 
court. 

The decree confirming the sale of the 
railway to Kansas City Public Service 
Company was signed by Judge Stone 
late Wednesday. Allowances were made 
as follows: To receivers, $71,000 each 
in addition to amount already paid; to 
Judge Goodrich, $59,000 in addition to 
amount already paid; to C. L. Carr, 
$3,000; to Continental Bank, $5,000; to 
Mayer & Platt, $35,000; to R. J. Hig­
gins, $35,000; to John Harding, $6,500 
in addition to amount already paid; to 
E. F. Swinney, $10,000; to William G. 
Holt, attorney for the Ar~our inter­
ests, $10,000; three other minor allow­
ances. 

City Moves in Rochester 
Valuation Case 

The city of Rochester, N. Y., has 
made its first court move in its long­
standing suit for a reappraisal of the 
valuation of the Rochester lines of the 
New York State Railways under which 
the present service-at-cost contract be­
tween the city and the railways was 
fixed. 

The question submitted to Supreme 
Court Justice Adolph J. Rodenbeck was 
to determine whether by deferred ac­
tion the city had not forfeited its right 
to ask revaluation. George Draper, 
assistant corporation counsel, argued 
for the city that action for the suit 
was in reality instituted within the first 
two years of the contract. Should Jus­
tice Rodenbeck rule that the city had 
acted in time, the city's fight would 
start in earnest, Mr. Draper said. The 
reappraisal would entail employment of 
experts at heavy cost to both sides. 
James F. Hamilton, president of the 
railway, recently made a compromise 
offer to obviate the necessity of a suit, 
but his proposal was rejected by the 
city. 

The city contends that in the original 
base valuation of $19,216,000, made five 
years ago, the appraisers failed to make 
proper allowance for depreciation. The 
railways was willing to compromise at 
$1,000,500 less than this figure although 
Mr. Hamilton said he believed the origi­
nal appraisal to be fair. His motive in 
making the offer, he said, was to elimi­
nate a long and costly litigation. 

Local Banks Gets JacksonviHe 
Bonds 

·Consideration of bids for the $55,000 
bond issue authorized to apply on the 
purchase price of the four new cars 
which have been added to the rolling 
stock of the Municipal Railway of South 
Jacksonville, Fla., was recently under­
taken by the City Council. As a result 
the Florida South Side Bank, whose bid 
of $54,367.50 was the highest submitted, 
was awarded the issue. The bonds are 
0f $1,000 denomination and will mature 
July 1, 1955. The road is run under a 
lease from the city which guarantees 
the operator against loss. 

$41,175 Balance Reported by 
Indianapolis Street Railway 

Total net earnings of the Indianapolis 
Street Railway, Indianapolis, Ind., for 
the year ended Dec. 31, 1925, less taxes 
were $1,116,924. This compares with 
$1,120,072 for the year 1924. The bal­
ance for 1925, after all deductions, was 
$41,175. These facts are contained in 
the report of the company presented at 
the annual meeting of the stockholders 
on June 9, 1926. 

On account of the large decrease in 
revenue from city passenger fares and 
the transfer charge of 1 cent, shown in 
the report under "Earnings and Oper­
ating Expenses," it was found neces­
sary, as a partial relief, to petition the 
Public Service Commission on Nov. 17, 
1925, to allow a charge of 2 cents in­
stead of 1 cent for each transfer. 

After a full hearing this was granted, 
beginning Jan. 1, 1926. It is estimated 
that this increase should produce $150,-
000 additional revenue per annum, but 
thus far in 1926 the falling off in rev­
enue passengers and the added expense 
of running the Broad Ripple line and 
operating buses have more than absorbed 
all of this increase. 

In order to serve outlying territory 
and to protect itself from further en-

lNCO~rn ACCOU~T OF THE INDl.\NAPOLIS 
STREET RAILWAY FOR YEAR ENDED 

DF.C. 31. 1925 
Gross Earnings: Year 1925 

Passenger receipts-city lines ........• $4.754.227 
Trall8fer receipts-city lines.......... 176,492 
Track reutals interurban pusseni,cr cars 110.301 
Track rentals interurban freio:ht ears... S ◄,675 
Chartered cars. . . . . • . . .. . . . .. . . . . . . • I. 31 7 
Advertising......................... 31.020 
Dog permits. etc.. . . . . . . . . . . . . . . . . . . I ,299 
Rent of lan<l and buildings, miscellaneous 27,753 
Rent of terminal building and stations 236,469 
Sale of power..... ................. . 6,910 
Rent of equipment.................. 2,045 
J\Iiacellaneous income. ... . . . . . . . . . . . . I 04 
Receipte. Hroad Hipple line........... 86,142 
Bua receipts .. . . . . . . . . . . . . . . . . . . . . . . 40. 966 
Intereat, discount, etc................ 6,6 49 

Total. ........................... $5,536.369 
Operating Expenses: 

1\Iaintenance of way Rnti structurPs ...• 
Maintenance of equipment .......... . 
~pecial maintenance, per order of Public 

Service Commission of Jndiaua ..... . 
Operation of power plant ............ . 
Operation of cars ........•........... 
General expense .................... . 

Total .•...•.... •........ ......... 

$631,678 
517.988 

20,708 
734,466 

1.682,5 17 
445,464 

$4,032.821 

Net earniugs ........................ $1,503,548 
Leas taxes.... . . . . . . . . . . . . . . . . . . . . . . 386,624 

Total net earnings, less taxes ...•...... $1,116,924 
Deductions-Bond Interest: 

Interest on $4,000,000 Citizens Street 
Railroad Sa.. • . . • . . . . . . . . . . . . . . . . . $200,000 

Interest on $4.6&4.000 Inaianapolis St. 
Ry . Co'a. 4s ..................... . 

InterCl!t on $3,635,000 Indianapolis 
Trac. & Term. Co"a. 5s ............ . 

Interest on $200.000 Broad Hipple 
Ti action Co'e. 5s ...... , .......... . 

Interest on trust equipment notrs .... . 
Interest on Indianapolis Csr Equip­

meut Company Preferred etock ..•.. 
Interest on notes, etc ............... . 

Total de<luctioll8 ............•. .•.. 

188.030 

181,919 

10.000 
3,798. 

5.450 
39,986 

$629,193 ----
Surplus (exclusive of accrued depreci-

ation) ......................... . 
Deduction from Smplus: 

Indianapolis Rtrect Railwnv ainking fund 
Indianapolis Traction & Terminal Co. 

einkin~ fund ..................... . 

rn.1fc"k%ff~ -~~ _$_5:~o~._o_o_o_ ~~~fe_r~~~ 
Dividends unpaid on $S.000,000 pre­

ferred atock 1925 .............•.... 

Total deduction .....•.........•.. , 

Balance ........................... . 

$487,741 

$76.666 

69,900 

IS0,000 

I S0,000 

$446.S66 

$41,175 
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croachments of independent bus lines 
the company has established seven 
feeder bus lines, connecting with the 
company's street cars at certain points, 
and has also put in operation three 
through bus lines reaching the center 
of the city. This service has required 
the purchase of 30 buses at a cost of 
$270,000. 

There have been no quarterly divi­
dends paid on the preferred stock of the 

i"TATD,IFNT OF Gl!Of'S FARNIKGS, :.JAIN 
TE:-.ANCE, OPERATION AND TAXES OF THB 

INDIANAPOLIS STREET RAll,WAY 
ERrnings 1925 192 ◄ 

Passengei· receipts-city lines. $ ◄,75◄,227 $4,804,890 
Tran•fer rPceipts-city lin"" .. 176,◄92 2◄ 6, 110 
:Misc, l''lnenus earnings-track 

rentale, etc......... ... ... 605,649 537. 175 

Gross earnings .......•.•.... $5,536,369 $5,5~8, 176 --------
)!RintcnRnce of way and 

<;;mctures.............. •• $631,678 $631,201 
:',Jsintenance nf equipment. . 517,988 516,272 
~pPrinl maintenance expendefl 

from revenue from inf're&R("(l 
fares by orrler of Public 
Service Commission... . . . . . 20,708 122,910 

Total maintenance ........ . 

OperRtion of power plant .... . 
Operation of cars ........... . 
General expenses ........... . 

$1,170,375 $1.270,38◄ 

$7 34, ◄66 $771,997 
1,682,5 I 7 1,616,028 
◄◄ 5,462 ◄25,338 

Total operating expenses ... $◄ ,032,821 $4,083,749 

Net earnings .............. $1,503,5 ◄8 $1,50◄,427 
Less taxes................ 386,62 ◄ 384,35 ◄ 

NPt earnings, lrSB taxes .... $1,116,924 $1,120,072 

company since June 1, 1925, on account 
of decreased earnings, due to the con­
stantly increasing use of privately 
owned automobiles, more or less unem­
ployment and the very serious inroads 
made by independent bus competition. 

The building owned by the company 
adjoining the passenger terminal sta­
tion on Market Street, which was for­
merly used as an interurban freigh L 
house, was remodeled during the year 
1925 for the accommodation of buses 
operated by the various interurban com­
panies and certain other bus lines. • The 
facilities afforded by this change have 
attracted nearly all of the bus lines run­
ning out of Indianapolis so that at 
present it is the principal bus terminal 
operating in the city, the only other 
bus terminal in the city being the small 
one on Kentucky Avenue, which was 
used by the independent bus lines when 
they started. It is explained that the 
volume of business should result in in­
creased revenue from terminal charges 
and added, value to the rental privileges 
in the Terminal Building, as well as to 
the rent of offices. 

The company has at present 26 one­
man safety cars in service. These are 
used on lines where travel is not heavy. 
Some 80 more cars will be converted 
for one-man operation. This will, it 
is exp€cted, result in a substantial sav­
ing in operating expenses. 

Original Valuation in Buffalo Holds. 
-The International Railway, Buffalo, 
N. Y., has lost its fight to have the 
Public Service Commis:;ion increase the 
valuation of its system as fixed by the 
commission several years ago. The 
company sought a higher valuation to 
lay the basis for a fare increase on its 
local lines in Buffalo. The state utili­
ties board ruled that the original valua­
t.ion must be sustained. 

Lower Balance on Kansas City 
Interurban 

While the operating results of the 
Kansas City, Clay County & St. Joseph 
Railway, Kansas City, Mo., for the year 
ended Dec. 31, 1925, show a decrease in 
business for the year as a whole, con­
ditions changed for the better beginning 
about Oct. 1, and a comparison of the 
last three months shows an increase 
over a similar period for 1924 in gross 
revenue and net income, revealing an 
earned surplus in excess of dividend 
requirement for the three months. This 
was the opening statement in the an­
nual report to the stockholders for the 
year ended Dec. 31, 1925. 

The total number of passengers 
carried in 1925 was 1,660,991, against 
1,936,875 in 1924. The earni_ngs, how­
ever, will show a greater per cent of 
decrease due to decrease of through 
passengers and an increase of commut­
ers. The passenger business shows an 
increase in number in October, Novem­
ber and December over the .correspond­
ing months in 1924. The report states 
that as an item of interest there were 
781,945 passengers carried on the Ex­
celsior Springs division of the electric 
railway during the year, or about twice 
the number carried on all bus lines oper­
ating over the same territory. 

The Kansas City, Clay County & S~. 
Joseph Auto Transit Company, while 
working in conjunction with the rail­
way, is a separate corporation. The 
Auto Transit Company is operating 
three coach or bus lines-one between 
Kansas City and Excelsior Springs, a 
distance of about 30 miles; another be-

Sl':.J:.IARY OF HE!'WLTS FRO'.\! OPEP.ATION 
OF THB KANSAS CITY, CLAY COl'NTY & 

ST. JOSPEH RAILWAY, 1924 AND 1925 

Railway operating revenu{': 
TranepnrWtion revenm• St. 

Joseph clivieion ........... . 
Transp0rtation revcnuf' 

Exccleior ~prings division ... 

Other np"ratmg revrn·1c St. 
,Joseph divi:don ...•••. .... 

Other opr,rating tevt ue 
Exc~leior Sp1ings division ... 

Total oJ}f'rating rev{'nue .... 
HailwRy operating expense: 

\\ .. RY and etructnrcs ......... . 
Equipment ................ . 
Po,,·er ..................... . 
Conducting transportRtinn ... . 
Traffic .................... . 
Grnernl and miscellanf'ous ... . 
11·Depreciation .............. . 
Taxee (ercept incop,e taxes) .. 

Total ................... . 
Operating income .........• , . 

Xon-op<'rafing income: 
J nterest funded er<'uritiee ..... 
I ntl'rcet unfunded &f'<'Hrities .•. 

Total. ...............•..• 
Gross income ................ . 
Deduction!' from gross income: 

lntrreat ................... . 
:.Iisccllnneou.s .............. . 

1925 1924 

$676,076 $692,929 

190,121 277,130 
------
$866,197 $970,060 

5,936 5,665 

2,282 2,154 ------
$8,218 $7,~20 

$874,415 $977,880 

$91,380 $85,569 
64,2◄ 9 61,866 

108,313 114,906 
196,259 211,1 ◄4 

9,496 10,157 
128,849 128,887 

17,324 4 ◄ ,645 
26,182 29,837 

------
$M2.055 $687.01 ◄ 
$232,360 $290,866 

2,579 5,105 
7,765 6,328 ------

$10,3 ◄ 4 $11.433 
$242,705 $302,299 

160,318 161, ◄02 
3,215 3,257 

Tntal .................... $163,534 $164,659 
Net income..... . . . .. .. .. . . . .. $79,170 $137,639 

L""s ""timat d inccme taxes.. 5,000 

Balnnee RvailRble for eurplus 
---,---

and dividends.... . . . . . . . . . $79,170 $132,639 
The auditors have taken accruP<l depreciation leSR 

expencliturcs for renewals and replacements, $42,085 
for 192 ◄ ancl $17,32◄ for 1925, as appropriatims of 
surplu.s-adcl these amounts ancl minor adju.stments 
of $137 ancl$◄ I re,peeti\·ely, to check their surplus 
net income. 
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tween Kansas City and Parkville, a 
distance of about 10 miles, and a third 
from Kansas City via Smithville and 
Gower to St. Joseph, Mo., a distance of 
about 60 miles. 

40-Mile Connecticut ·Interurban 
to Quit 

The Hartford & Springfield Street 
Railway, Warehouse Point, Conn., has 
.been granted permission by Judge Isaac 
Wolfe in the Superior Court to discon­
tinue all railway service on its linei: 
after June 25. At the present time the 
company is operating an electric serY­
ice between Warehouse Point and Rock­
ville and from Warehou~e Point to 
Hartford. Saturdays the trolleys cper­
ate on a through schedule between 
Hartford and Springfield. This ap­
plies to lines on the east side of the 
Connecticut River. On the west side 
there is no railway service. 

Recently the railway was acquired for 
$10,000 by Francis B. Cooley for the 
bondholders at a mortgage foreclosure 
sale. An effort has since been made to 
interest new capital and effect a suit­
able reorganization. These negotia­
tions are still in progress, but difficulty 
arose when money was sought to re­
pair the track and overhead lines and 
buy new rolling stock. 

Buses have been operated with suc­
cess and during the past year $100,000 
was' invested in this type of carrier. 
Inasmuch as it would cost $1,000 a mile 
to repair the overhead work and 
$30,000 to put the track in ~rst-class 
condition, it was deemed advisable to 
adopt the bus exclusively. Moreove:, 
it was much easier to induce new capi­
tal to promote bus transportation than 
to reclaime the railway. 

The railway is said to have lost $1_0,-
000 during the last seven months of 
its operation. On the other hand the 
buses are said to have operated at a 
profit. The latter service has suffered 
somewhat recently through competition 
from the Interstate Buses Corporation 
and the New England Transportation 
Company. 

H. B. Freeman, the receiver for _the 
railway, has applied to the Connecticut 
Public Utilities Commission for per­
mission to buy six additional buses to 
replace the trolley service. 

I.T.S Men Make Record in 
Placing Stock 

Bearing witness to the high standing 
of the Illinois Traction System in the 
communities which it serves, the 6,139 
shares of 7 per cent preferred stock: of 
the Illinois Power & Light Corporat10n, 
which controls the Illinois Traction, 
sold by employees of that company in 
a two weeks drive during May broke 
all records for stock :;elling campaigns 
thus far established by the company. 
Of the $600,000 of stock sold more than 
50 per cent was placed for cash. . 

One of the features of the campaign, 
in which only about one-third of the 
company's employees participated, was 
that there was no accompanying ad­
vertising or publicity of any kind and 
that the sale was made by personal con­
tact almost entirely. 
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Surplus for Quarter Reported 
in Rochester 

For the first time since the New 
York State Railways signed a service­
at-cost contract with the city of 
Rochester, five years ago, a quarterly 
report of operations shows a surplus. 
The report of Charles R. Barnes, Rail­
ways Commissioner, for the quarter 
ended Jan. 31, 1926, reveals a surplus 
of $56,110. One month of operation 
under an increased fare is covered in 
the report as the rate was advanced in 
Rochester from 7 to 8 cents on Jan. 1. 

The report shows a surplus of $61,-
689 from railway ope:cations and a 
deficit of $5,578 in bus and trackless 
trolley operations. The balancing ac­
count as of Jan. 31 indicates an accu­
mulated deficit of $311,665. As the 
amount of fare is determined by this 
balancing account, city and railway 
officials see no immediate possibility of 
any return to a lower fare in the city. 
According to the contract, the balancing 
account must show a surplus of $200,000 
before a fare reduction is possible. 

The total number of passengers car­
r ied, including transfer and others, for 
each of the three months of the quarter, 
was as follows: 

R ailway Tmckless Gasoline 
System Trolleys Buses, 

I 925 Novemher ... 7,763,174 122,700 27,780 
1925 December .. . . 8,546, 717 128,999 33,74 1 
1926 January . .... 8,365,374 126,936 35, 72 5 

Total. .. .... •.. 24,675,265 378,635 97,246 

The total number of passengers car­
ried during the quart er on a ll lines oper­
ated under the service -at-cost contract, 
was 25,151,146. 

A summary of t he surplus or deficit 
account for the quarter f ollows : 

Railway Lines 
1925 Nnvcmher .... . ....•..••• . •. $1 0,959. 77 defieit 
1925 December... . . . . . . . . . . . . . . . . 19,553. 95 surplus 
1926 January . . .. . ... .. . ......... 53,095.04 surplus 

Totals ............ i··········· $6 1,6~9.22 surplus 

A comparison of passeng-er revenues 
and revenue passengers, Railway City 
Lines, for the month of Januarv, 1926, 
under the 8-cent fare, wi th J anuary, 
1925, under a 7-cent fare follows : 

Passeniwr revenues, eity lines, 1926..... . $477,681 
Passenger revenues, city lines, 1925. ... .. 45 2,858 

Increase.. ............ ... ... .... .. .. $24,823 
Per cent increase....... .. .. . . ....... 5. 48 
The rhange from 7 cf' nts t o 8 cents is an increaso 

of I 4. 29 per cent in fare. 
R evenue pa.sseni;ers, city lines, 1925.. . . . 6,693,127 
Revenue passengers , city line, 1926 ...... 6,199,2 24 

DPcrease in revenu e p nssrnp;ers carried. 493,903 
Per cent decrease. . .. . . . . . . . . . . . . . . . . 7. 38 

The surplus for ra ilway linrs, month of 
J anuary, l 925, un·ler 7 cent fare was. . $28,851 

l\Jonth of January, 1926, under 8-ccnt fare 
was.... .... . . .. ........ .. . ....... .. 53,095 

An inerew,e of.. . ........ ............ $24,243 

This approximates the increase in 
passenger revenues. It is pointed out 
that the increase on the trolley lines 
for January, 1926 (8-cent fare) com­
pared with same month in 1925 (7-cent 
fare) was only 5.48 per cent, wh ile the 
increase in fare was 14.29 per cent. 
This indicated decrease in the number 

of passengers carried might be attrib­
uted t o the increased f are. There were, 
however, other factors which were im­
portan t in bringing about t his condition. 

Hopeful for Reorganized Road 
on Long Island 

The story is no longer new of how a 
group of Queens business men, inter­
ested in seeing local trolley service 
maintained between the Rockaways and 
Jamaica , banded together to purchase 
the property of the defunct Long Island 
Traction Company and reorganize it and 
revive it as the Jamaica Central Rail­
ways, but Parke A. Rowley, vice-pr esi­
dent of the Bank of Manhattan, in 
charge of its Jamaica branch, did give 
some facts at a hearing before Chair­
man John F. Gilchrist and Commis­
sioner Leon G. Godley of the Transit 
Commission on J une 8 that shed new 
light on the transaction. 

The hearing was upon the applica­
tion of the reorganized company for 
permission to issue 2,000 shai;es of non­
par value stock and to bond itself in 
the su m of $140,000 to meet the cost 
of the purchase of the road at receiver 's 
sale, amounting to $115,000, and for 
working capital. The hearing was con­
t inued by Chairman Gilchrist t o permit 
counsel fo r the railroad to furni sh addi­
tional figures as to the valuation of the 
property, 

Mr. Rowley is treasurer of the com­
pany. He t estified that as a banker 
in Jamaica he had watched with in­
terest previous attempts to reorganize 
tht! road that did not come to fruition. 
He said : 

As a banke r In J a m a ica I w as very much 
interested when per son s cam e to me a nd 
to ld me t h at the conti n uation of the road, 

Hus Linrs 
$1,776.4 5 deficit 

2,334 . 56 deficit 
1,467. 75 deficit 

$5,578. 76 deficit 

Total 
$1 2,736 . 22 deficit 

; 7,219.39 surplus 
51,627.29 surplus 

$56, 110. 46 surplus 

which operates between Jamaica and the 
nockawavs, was vita l for the we ll b dng o f 
a large number of persons Jiv in g to t he 
south of Jama!C'a. !\Jany had bOU!l'ht homes 
a lon g the line of the rai lroad. There w er e 
mortgages on some of these homes and it 
appeared that the owners of a ll of them 
were likely to be without any transit if t he 
rai l road stopped ope r ation. T h at m ean t 
great suffering for those people: it m ean t 
a loss for those who held the mortgages o n 
t110se homes. 

So some of us got togeth er, I th in k It 
was just the night before t h e sale o f the 
property, and arranged to buy It in with 
the though t we might operate It a nd p os­
sibly make It pay If the g r eatest econom y 
were used. So w e arranged for the p ur­
chase of the property and were able to get 
it for $115,000. a ltho u gh we stood ready 
to bid up to $150,000. \Ve plan to operate 
the road with Lhe least overh ead possibl e 
with good sen-ice. The officers hav e agreed 
not to take a cent from the treasury of the 
company In ,sa la r ies until such time as th <' 
road fs firm ly on its feet. \\'e have also 
st:pulated among ourselves that ever y ava il ­
able cent t h at comes in shall be p u t back 
into the road. 

\\'e took o,·n the operation of th<' road 
on April 5. a nd In that month w e carri e d ap­
proximately 40 per cent mo r e pass ,n ,;-e r s 
than the roa<I carried at this time last yea r . 

N ew Director Chosen.-Philip Pond 
was recently elected a director of the 
New Haven & Shore Line Railwav, 
New Haven, Conn., to succeed A. Wil­
liam Sperry. 
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Single Track Line Will Replace 
Double Track.-The New Jersey & 
Pennsylvania Traction Company, Tren­
ton, N . J., has been granted permission 
t o remove one of the doubl e tracks on 
North Willow Street and to maintain a 
single track her eafter on that st reet. 

Service Discontinued.- The Missouri 
Public Service Commission has entered 
an order a uthorizing the Southwest 
Missour i Ra ilroad, Joplin, Mo., t o dis­
continue its street car service from 
Duques ne to Duenwig in J asper County. 
Three months ago the commission 
ordered the company to make two 
round-trips in the morn ing a nd in t he 
evening for a t rial period and the fare 
was increased from 15 to 20 cents. The 
record, however, showed operating 
losses. 

Ohio Property Sold. - All property 
holdings of the Cleveland, Pa inesville 
& Ashtabula Electric Railway, Cleve­
land , Ohio, wer e sold for $75,000 at a 
receiver's sale conducted by Harry R. 
Collacott, chief master at the court 
hou~e of Painesville, Ohio, on April 30. 
Frank M. Cobb Cleveland attorney, was 
t he pu rchaser. The line, 24 miles long, 
connects at Painesville for Cleveland 
with the Cleveland, Painesville & East­
ern Railroad, which controls it. 

Vermont Roads Taken by Forshay 
lnterests,- Interests owning the Bur­
lington Traction Company, the Military 
Post Street Railway and the Vergen­
nes Electric Company, Burlington, Vt., 
have announced the sale of these prop­
erties to the W. B. Forshay Company, 
New York. It is understood that these 
properties will be consolidated into one 
company, known as the People's Ver­
mont Hydro-Electric Company, which 
in turn will be owned by the People's 
Light & Power Corporation, recently 
organized by the W. B. Forshay Com­
pany to take over, manage and operate 
its utilities. 

Another Participation Distribution.­
The voting trustees and board of di­
rectors of New York Railways Partici­
pation Corporation, New York City, 
have declared a second distribution on 
account of its assets. This distribution 
will be made as of July 7, l!J26, and 
will be made in cash at the rate of 
$200 for each share of the stock of the 
Participation Corporation held. 

Valuation Argument Before Court of 
Appeals.- The Court of Appeals of 
Maryland at Annapolis on June 9 heard 
arguments in the case involving the 
valuation of the property of the United 
Railways & Electric Company, Balti­
more, by the Public Service Commis­
sion. The commission fixed $77,000,000 
as the valuation of the property and 
in this amount was a $7,000,000 item 
for easements. Clarence \V. Miles, who 
at the time of the hearing was people's 
counsel, ·opposed including any valua­
tion for easements and took the case to 
the Circuit Court of Baltimore, where 
the Public Service Commission was up­
held. The appeal to the Court of Ap­
peals followed. 

Manhattan Railway Squaring Bac'k 
Dividends.- A divident of $1.48 a share 
on account of accumulated dividends 
and the regular quarterly dividend of 
$1.25 a share on the modified guaran­
teed stock of the Manhattan Railway, 
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New York, will be paid on July 1 to 
holders of record June 15. The back 
dividend represents 50 cents a share on 
account of dividends deferred because 
of insufficient earnings for the quarter 
ended Oct. 1, 1925, and of 98 cents a 
i1hare for the quarter ended Jan. 1, 
1926. The 50-cent payment makes up 
the $5 rental for the year 1925 and 
the 98 cents makes up the full dividend 
for the Jan. 1 quarter of this year when 
a disbursement of only 27 cents a share 
was made. The dividend is a charge 
against the earnings of the Interbor­
ough Rapid Transit Company, by which 
the elevated lines are operated under 
lease. 

Fall in Net Income.-For the ten 
months period ended April 30,-1926, the 
passenger revenue of the Brooklyn City 
Railroad, Brooklyn, N. Y., was $9,434,-
013 and $9,415,703 for the ten months 
period ended April 30, 1925. After the 
consideration of income deductions the 
net corporate income for the ten months 
period ended April 30, 1926, was $1,-
168,801 and $1,216,667 for the ten 
months period ended April 30, 1925. 

Change of Name Allowed.-The Dan­
bury & Bethel Traction Company, for­
merly the Danbury & Beth~! Street 
Railway, Danbury, Conn., has been au­
thorized by the Public Utilities Commis­
sion to change its name to the Danbury 
Power & Transportation Company. The 
company plans to issue 2,000 shares of 
common stock of no par value, instead 
of the $300,000 issue of 6 per cent pre­
ferred stock. With this change in effect 
the capital stock of the company will be 
$500,000 of 6 per cent first mortgage 
bonds and 5,000 shares of stock with­
out stated par value. 

Gross Corporate Income $338,996.­
The San Diego & Arizona Railway, San 
Diego, reports to the California Rail­
road Commission its 1925 operating 
revenue at $1,361,149, compared with 
$1,338,061 for 1924. The operating ex­
penses, excluding taxes, for 1925 are 
reported at $1,041,206 and at $999,871 
Cor 1924, leaving net operating revenue 
of $319,942 for 1925 and $338,189 for 
1924. During 1925 taxes charged to 
operation amounted to $84,633 and for 
1924 to $80,176. Deducting the taxes 
leave!'< operating income of $235,309 for 
192~ and $258,013 for 1924. Adding to 
the operating income the non-operating 
income of the company results in a 
gross corporate income of $338,996 for 
1925 and $342,102 for 1924. 

Earnings and Traffic Increase in May. 
-Fewer persons used the street cars in 
!\lay than the average four-year period 
figure of 584,922 passengers, but the 
operation of auxiliary bus service en­
abled the Madison Railways, l\ladison, 
Wis., to show another increase in earn­
ings and passengers carried by the 
railway and bus systems that month. 
Passengers carried during l\lay by both 
s:1-'.stcms numbered 514,395, compared 
with 481,460 during the corresponding 
month of last year. In May, 1926, 
460,324 passengers were carried by the 
street cars. Gross earnings of the cars 
and buses during May were $34,049, 
compared with $33,840 in May of last 
year. Of the total May earnings $31,-
553. was earned by the railway line, 
agamst $31,404 for the corresponding 
month of last year. 

111111 ' 

Personal Items 
111111 

Thomas Pumfrey New Chief 
Engineer at Portland 

Thomas Pumfrey, appointed chief 
engineer of the Portland Electric Power 
Company, Portland, Ore., will be in 
entire charge of maintenance of way 
and equipment for the city lines, busts 
and interurban lines.· For sixteen years 
now the new chief engineer has had 
charge of the maintenance of way de­
partment, with supervision over con­
struction and maintenance of tracks, 
roadways, bridges, buildings and all 
engineering and drafting work. In addi­
tion to those previous duties he will 
now have entire charge of all rolling 
stock. 

Before he became connected with thr 

Thoma.8 l 11 un1frey 

Portland Electric Power Company Mr. 
Pumfrey served as chief engineer of 
the International Railway, Buffalo, 
N. Y., from 1899 to 1910. So in a 
period of mare than · 25 years Mr. 
Pumfrey has been connected with only 
two companies. But that has been a 
period rich with experience. He started 
with the International Railway just be­
fore the Pan-American Exposition and 
he did his bit under Thomas E. Mitten 
in helping to put the Buffalo property 
in good physical condition to handle the 
exposition crowds. There he served 
first as acting engineer of way for 
the company's Buffalo lines, but it was 
only a short time before the respon­
sibility was made his for caring for 
this work on the entire system. This 
was no mean job considering the extent 
of the system at Buffalo and the diver­
sity of service furnished, but it supplied 
him with a wealth of experience which 
he was able to apply to his work at 
Portland, where the railway system 
was somewhat similar in extent and 
character to that at Buffalo. 

It was in August, 1910, that l\Ir. 
Pumfrey went to Oregon. His first 
title there was engineer of maintenance 
of way. At the outset the extent of 
his activities was circumscribed to the 
duties that are generally accepted as 
coming under that title, but as time 
went on the field of his operations was 
widened and his appointment as chief 
engineer was a formal recognition not 

only of the loyal service of th"e man but 
of his capacity for work and his engi­
neering talent. 

J. W. Carpenter Heads 
Dallas Railway 

John W. Carpenter was elected presi­
dent of the Dallas Railway, Dallas, 
Tex., at a meeting of the board of 
directors on June 12. The position of 
president has been vacant for some 
time. 

C. W. Hobson resigned as chairman 
of the board of the railway and his 
resignation was accepted. He explained 
that since the General Electric Com­
pany has disposed of its stock in the 
local concern, he, as the Southwestern 
manager of the larger company, did not 
need to continue as a railway executive. 

Richard Meriwether, who has been 
general manager of the Dallas Railway 
since its organization in 1917, will con­
tinue to serve in that capacity and as 
vice-president. 

No change in the operating organiza­
tion under Mr. Meriwether's manage­
ment is contemplated. Mr. Carpenter's 
endeavor will be directed to the com­
pany's affairs to the end that the city 
of Dallas may have the best possible 
transportation service. His responsi­
bilities as vice-president and general 
manager of the Texas Power & Light 
Company will not be affected by being 
identified with the Dallas Railway. 

J. E. Allbritton was recently ap­
pointed assistant instructor of the 
transportation department of the Bir­
mingham Electric Company, Birming­
ham, Ala., to co-operate with C. L. 
Luker, chief instructor, in training new 
men for train service and in improving 
the quality of the work of men already 
in the service. Mr. Allbritton has been 
associated with the Birmingham com­
pany since 1908. 

R. L. Leach, formerly assistant super­
intendent of distribution of the Georgia 
Railway & Power Company, Atlanta, 
Ga., has been promoted to general 
stores keeper to succeed E. L. Fariss, 
resigned. Mr. Leach joined the forces 
of the Georg-ia company fifteen years 
ago. In 1916 he was transferred to 
the distribution department, where he 
became chief clerk and later assistant 
to the superintendent. Early this year 
he was transferred to the stores de­
partment. 

E. L. Austin, formerly an official of 
the Philadelphia Rapid Transit Com­
pany, Philadelphia, Pa., was appointed 
director in chief of the Sesqui Exposi­
tion, Philadelphia, on June 15 to succeed 
the late Capt. Asher C. Baker. The 
appointment was made by Mayor Ken­
drick and will be sent to the board of 
directors of the Sesqui on June 21 for 
confirmation. Mr. Austin was formerly 
business manager. He was appointed 
comptroller of the Sesqui last June. 
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[ Manufactures and the Markets 
News of and for Manufacturers-Market and Trade Conditions 

A Department Open to Railways and Manufacturers 
for Discussion of Manufacturing and Sales Matters 

Mack Is Optimistic for 
Summer Months 

Sale of Mack buses to traction com­
µanies during the past few weeks has 
been quite active, according to officials 
of the International Motor Company. 
It is the opinion of these officials that 
the summer season will see a consider­
able increase over the number of buses 
s old to electric railways as compared 
with similar business last year. The 
following sales were made to traction 
companies recently: 
P ublic Service Transporta tio n Companv. 

.N'ew J e rsey . • .. ......... ... .. .. . . : . 
P ittsburg h Motor Coach Compa n y (Pitts-

burgh R a ilways) ....... . .. .. .. . . . .. 4 
Conestoga Transportation Compa n y, 

(Con es toga Tractio n Compa ny ) ... . .. . 2 
X orth Bra nch Bus Compa ny ( L ehigh 

Tractio n Compa ny ) . . . . . . . . . . . . . . . . . S 

Bids Wanted for 100 Buses 
for Buffalo 

Bids for the purchase of 100 buses 
will be asked by the city of Buffalo, 
N. Y., as soon as the specifications are 
prepared. The City Council voted 
unanimously to authorize Mayor 
Frank X. Schwab to advertise for bids 
after the Mayor issued an order declar­
ing a transportation emergency exists 
in Buffalo due to the alleged failure of 
the International Railway to provide 
adequate service on its local lines. 

The City Council also autho1;zed the 
corporation counsel to inform the Pub­
lic Service Commission and the Inter­
nat ional Rai way that the Mayor and 
the Council would not be responsib le 

for deaths or injuries resulting from 
the condition of the rolling stock and 
trackage of the International Railway. 

The action of the municipal authori­
ties was taken in suite of the adverse 
decision of the city law department that 
the City Council is without authority 
to own and operate bus lines in the city, 
but in unanimously adopting the reso­
lution the Mayor and members of the 
City Council indicated they hoped to 
bring the question squarely before the 
courts. 

E. M. Herr Comments on 
Westinghouse Prospects 

At "the ·.annual meeting of stock­
holders held recently in the main works 
of the Westinghouse Electric & Manu­
facturi ng Company, Pittsburgh, Pa., 
E. M. Herr, president of the company, 
rtated that business would probably 
maintain a satisfactory level during the 
ensuing year. He went on to say: 

Business on the whole Is rather b •tte r 
than was exveeted and Is o n the same bas is 
as last y ear. Our company has maint9 lned, 
a le , ·el volume and now ha s a satlsfac ~o r y 
load for Its facllltl es. Due to seas ona l co n­
ditio ns . w e mar e xpect a slight dec rease In 
bus iness during the s ummer months. C ro p 
c-onditlons In th t> fall will d e t e rmine. t o a 
cert a in degr.-e, business conditions at that 
t ime. If crops , ar-, s mall bus ness w II 
prob a bly b e a t a low e r le ve l, although there 
will n ot be a largo, d ec r ea se .-v.-11 und .- r 
a d,·e r se conditio n~. 

At the meeting the following direc­
tors, whose terms hall expired, were re­
elected : F. A. Merrick, vice-president 
and general manager Westinghouse 
Electric & Manufact uring Company; 

J . G. Brill Enters Picturesque Float in Philadelphia Pageant 

AN INTERESTING feature of the in­
.1"1.. dustrial pageant held in Philadel­
phia, Pa., on June 3 in honor of the 
Sesqui-Centennial celebration was a 
float of the J. G. Brill Company. Uncle 
Sa m manually controlled the car mov­
ing around the world, and he was at 

·w:RY kJTGRS (0 
JTDR [AR (0 

the same time in a motorman 's position 
on the "car" behind the world, thus 
expressing the thought that he led the 
representatives of the different coun­
tries. These representatives, riding on 
the body of the float, were seated on 
Brill seats. 
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R. B. l\IelJon, president Mellon National 
Bank, Pittsburgh, Pa.; George M. 
Gerity, president American Rolling Mill 
Company, Middletown, Ohio; Jerome J. 
Hanauer of Kuhn, Loeb & Company, 
New York, N. Y. 

Yellow Coach to Increase Capital 
Stock-G.1\1. Absorb Fisher Body 

The organization of a new $30,000,000 
transportation enterprise by the Yellow 
Truck & Coach Manufacturing Com­
pany a nd backed by the General Motors 
Corporation, of which it is a subsidiary, 
was made public on June 8 by John D. 
Hertz, chairman of the board. In this 
conn ectiou it is proposed to increase 
the capital stock of the Yellow Truck 
& Coach Manufacturing Company to 
provide $14,000,000, of which $10,000,-
000 is to be made immediately available 
for the new enterprise. It is interest­
ing to note that this is the first time 
that General Motors interests. have 
engaged in the business of operating 
transportation. The new company is 
known as the Hertz Drivurself Cor­
poration a nd will act as a holding 
company, controlling state and local 
Drivurself companies throughout the 
United States. 

In addition to this new enterprise it 
was voted at a special meeting of stock­
holders of the Fisher Body Corporation 
to dissolve the corporation and to sell 
to the General Motors Corporation all 
of the assets of the Fisher Body Cor­
porntion, taking in payment 1,600,000 
shares of common stock of the General 
Motors Corporation. Upon dissolution 
of the Fisher Body Corporation, this 
General Motors common stock will be 
distributed to stockholders of the 
Fisher Body Corporation on the basis 
of one share of General Motors for 
each H shares of Fisher Body. 

Haskelite Is Standard on 
Chicago Surface Lines 

Haskelite was specified for the roofs, 
bulkheads and corner linings of the 100 
new cars recently ordered by the Chi­
cago Surface Lines, Chicago, Ill. Other 
principal specifications on these cars 
were published in the issue of the ELEC­
TRIC RAILWAY JOURNAL for May 22, 
Haskelite has been specified as standard 
on the Chicago Surface Lines for the 
past four years. 

Switching Electric Locomotives 
fo r the New York Central 

Delivery was recently made to the 
New York Central Railroad of seven 
600-volt 100-ton switch engines for use 
in s,dtching service on the electrified 
portions of the line between Harmon 
and New York. These locomotive 
were built by the American Locomotiv 
Company and the electrical apparatus 
supplied by the General Electric Com­
pany. 

The electric equipment consists o 
four GE-286-A motors, with 72-11 
gearing. P.C.L. three-speed control i 
provided, with eleven, seven and eigh 
steps, and two reduced fie ld running 
steps on each full field connection. The 
platforms on the locomotives are made 
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.Exter-lor \"lt"w of 100-Ton Switc•hlog f:lt•••trlc Lo«·oninth•f' for :Xew York Central 

ACCEPTANCE TESTS OF CLASS Q ELECTRIC LOCO:\IOTl\'ES 

Equipped with 4 G. E. 286-A :\Iotors 

Run No. I 
Date ............................ April 18, 1926 
Extent of run.. . . . . . . . . . . . . . . . . . . Harmon to 

:\larble Hill 
Locomotive No .................. 1250 

I 37 empty 
Number of cars ............ , . . . . . 54 i I ◄ loaded 

~ 3 cabooses 
Weight of cars, tons .............. 1,47◄ 
Weii,ht of locomotive............. 100 
Weight of train .................. 1,574 
~umb<>r of etops ........... , ..... 5 
Total length of atops .............. 12'-9" 
Elapsed time,... .. . . . . . . . . . . . . . . . 1-22'-25" 
:\laximum opeeda, m.p.b ........... 28-32. ◄ 
Ynltage for above apeeda.. . . . . . . . . 605-640 
Watt-hours per trailing tnn-mile .... 29. 5 

Run No. 2 
April 18, 1926 
!llarble Hill to 

Harmon 
1250 

f 37 empty 
54 l 14 haded 

l 3 cabooses 
1,474 

100 
1,574 
5 
I 1 '-28" 
1-14'-37" 
28. 3-30. 7 
580-645 
26. 7 

Run No. 3 
April 18, 1926 
Harmon to 

:\larble Hill 
1250 

{ 

37 empty 
53 I 3 lnaded 

3 cabooses 
1,438 

100 
1,538 
5 
12'-1" 
1-1 ◄'-H" 
29. 5-33. 5 
550-690 
25 

Run No. 4 
April 18, 1926 
l\lnrble Hill to 

Harmnn 
1250 

f 37 empty 
53 l I 3 loaded 

.1 caboosea 
1,438 

100 
1,538' 
5 
14'-4 I" 
1-17'-18" 
26 2-30. 9 
500-680 
2S. 4 

Explnrirg Coil Temperatures 
:\lotor armature .................• 
Temperature at end of run 

IC. 2 C. 3 C. 

96 C. 
94 c. 
IOC. 

◄ c. 
95 C. 
90 C. 
10 C. 

:\fotor Nn. I. ..... , .........•... 9◄ C. 97 C. 
l\lotor No. 2 ............. .... ,. 92. 5 C. 88 C. 

Air tempC'rature ...•.............• 9C. 8 C. 

by the Commonwealth Steel Company. 
The motors have a continuous rating of 
430 amp. and the hourly rating is 460 
nmp. Fifteen-hundred-volt insulation is 
provided on the contactors and motors. 

The locomotives are capable of haul­
ing a I,500-ton train at 25 m.p.h., at an 
average voltage of 575. It is expected 
that the locomotives can do better than 
25 m.p.h. over the profile of the New 
York Central electrified division. The 
new locomotives are provided with both 
overhead and third-rail collectors. 

For the purpose of checking the heat­
ing of the motors, four acceptance test 
runs were made on April 18, 1926, 
between Harmon and Marble Hill. The 
weight of the test train was approx-

Type ...... Double truck, four 44-ln. wheels 
Length oYer coupler faces ........... 38 ft. 
'Truck center .........••........... 20 ft. 
Total wheelbase .....•......... 28 ft. 3 in. 
'l'otal weight .•........•......... 100 tons 
"'eli,:-ht on drl\·ers .......•••.... 100 tons 
Horsepower per locomotive ......... 1,330 
;\Joto rs .. Four G l~-2 86-A 660-Yolt multlpolar 

geared 
c:,,ar ratio ..... 4.235; gear, 72; pinion, 17 
•·apac-lty .........• 1,500 tons on 575 volts 
"'Pt->t:>d: 

De~li,:-n 25 m.p.h. with 1,500 tons trailing 
load. 

T•·st 35 m.p.h. with 1,500 tons trailing 
load .. 

:-ale 01,,rating speed (lh;ht) ...... 40 m.p.h. 
.\ePPh•ratlon ................ O.lS m.p.h.JJ s. 
'l'rac-tlve effort with 20 per cent adhesion 

40,0110 lb. per locomotive. 
"'att-hours per ton-mlle--25 to 211.5 on 

four test runs. 

imately 1,500 tons and was made up of 
37 empty and seventeen loaded cars. 
Five two-minute intermediate stops 
were made with a layover at each end 
of each run of seventeen minutes. The 
length of each run was 23.5 miles. In­
dicating and recording instruments 

Control ,ApparnluH In l.o,•o,notil·e 
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were installed on a caboose attached to 
the locomotive to obtain speed, voltage, 
current temperature of motors and kilo-· 
watt-hours, etc. The results of these 
runs showed the locomotive well within 
the specified requirements. 

The more important characteristics 
of these switching electric locomotives 
will be found in an accompanying table, 

In addition to the switching locomo­
tives, which have just been delivered, 
ten passenger electric locomotives are 
in process of construction as well as 
two 170-ton road freight electric locomo­
tives. The passenger locomotives will 
be of a type similar to those in opera­
tion on the New York Central Lines. 

Yellow Sales Total 30 Buses to 
Electric Railways During May 
The following sales of bus equip-

ment to electric railway properties are 
reported for the month of May by the 
Yellow Truck & Coach Manufacturing 
Company, Chicago, Ill.: 

Connecticut Company, New Haven, Conn., 
five Z-29-passenger city service coaches. 

Dominion Power & Transm·sslon Com­
pany, Hamilton, Ont., Canida, nine X 21 
city service chassis. 

l\lichigan Electric Railways, Jack son, 
Mlch., two X-21-passenger city service 
coaches. 

Wisconsin Public SerYlce Company., Mil­
waukee, Wis., one X-21-passenger city serv­
ice coach. 

Chicago, Aurora & Elgin Railroad, Au­
rora, Ill., one "Y" parlor coach. 

Springfield Street Railway, Sprlngje'd, 
Mass., two Z-29-passenger city sen·lce 
coaches. 

San Antonio Public Service Company, San 
Antonio, Tex., se,·en X-21-passenger city 
service coaches. 

Colorado Springs & Interurban Railway, 
Colorado Springs, Col., three "X" parlor 
coaches. 

Ohio Brass Issues Rail Poster 
An instruction poster describing the 

difference between the steel metallic 
and copper metallic ·arc welding proc­
esses and illustrating the proper method 
of applying the Titon and A W-12 arc 
weld bonds has just been published by 
the Ohio Brass Company, Mansfield, 
Ohio. The poster is intended as a guide 
for welders responsible for the installa­
tion of rail bonds. Copies are available 
without c9st and will be mailed upon 
request to the company. 

General Tire Gets Cincinnati 
Contract 4i 

The largest contract for automobile 
tires ever placed in Cincinnati, Ohio, 
has been awarded by the Cincinnati 
Street Railway for its motor buses. The­
contract is for two years and the t~l' 
amount in money exceeds $250,000. Tlie­
contract was . awarded to the Generalr_ 
Tire Company, Akron, Ohio, through-, 
the firm of Sohngen & Bischoff.~ its; 
Cincinnati representative. It was l!sti.-­
mated that approximately 3,000 tires 
would be used. The size of the tires is 
34 in. x 7 in. on the six-wheel buses and 
36 in. x 6 in. on the four-wheel buses .. 

Westinghouse Officials Move 
to New York 

Further steps in the reallocation of 
the Westinghouse Electric & Manufac­
turing Company's sales department 
under the recently announced reorgan~. 
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ization plan, have been taken with the 
transfer of three officials of this depart­
ment from Pittsburgh to New York 
City. The officials are Myles B. Lam­
bert, transportation sales manager; 
E. H. Froebe!, central station sales 
manager, and Bernard Lester, indus­
trial sales manager. 

Rolling Stock 

Ar'kansas Central Power Company, 
Little Rock, Ark., has received six of 
its order of 30 cars from the American 
Car Company, St. Louis, Mo. These are 
single-entrance safety cars with an 
over-all length of 28 ft. 6~ in. The 
other cars are in the paint shop and 
dtlivcry will be made shortly. 

l\lorris County Traction Company, 
l\lorristown, N. J., has received five 
street car type buses during the period 
from May 15 to May 31. These buses 
were purchased from the Fageol Com­
pany of Kent, Ohio. 

San Francisco, Cal.-Bids for fifteen 
new Municipal railway cars will be 
called for by the Board of Works with­
in a short time. This action follows the 
appropriation of $255,000 for this pur­
pose by the finance committee of the 
Board of Supervisors. 

Butte Electric Railway, Butte, Mont., 
has receh·ed one six-cylinder street car 
type bus from the Fageol Motors Com­
pany of California. 

Los Angeles Motor Bus Company, 
Los Angeles, Cal., a subsidiary of the 
Los Angeles Railway and the Pacific 
Electric Railway Companies, received 
delivery in May of two double-deck 
Fageol buses from the Fageol Motors 
Company, Oakland, Cal. They were 
equipped with Westinghouse air brakes. 

Track and Line 

Connecticut Company, New Haven, 
Conn., is planning to start work soon 
on laying double track for its line on 
Forbes Avenue, New Haven. 

San Francisco, Cal.-Contract for the 
4,232-ft. Duboce rapid transit tunnel, 
to open the Sunset District for more 
rapid residential development, has been 
signed. The estimated cost is $1,650,-
000. It is proposed to have cars of 
the Market Street Railway operating 
through the tunnel within fifteen 
months, reducing the time of travel 
from the Pacific Ocean beach terminal 
to the San Francisco ferry building 
from five to 39 minutes over this route. 
Traffic intensity will determine the 
degree of reduction. 

Evanston Railway, Evanston, Ill., will 
soon undertake the extension of its Cen­
tral Street line from Lincolnwood Drive 
to Ridge Road, a distance of approxi­
mately :I mile. The thoroughfare is 
unimproved, but the company will pave 
the width of its single track with 
asphalt. All materials for construc­
tion are on hand. 

United Railways & Electric Company, 
Baltimore, I\Jd., and the city of Balti­
more will share the expense of relocat­
ing car. tracks on streets that are to be 
widened in acordance with an agree­
ment ratified by the City Council. It is 
planned to shift the car tracks to the 
center of a number of the streets that 
are to be widened. The agreement was 
drawn some time ago and was approved 
by the Board of Estimate. Then it was 
submitted to the City Council for rati­
fication. 

Piedmont & Northern Railway, Char­
lotte, N. C., will spend $75,000 on a 

ELECTRIC RAILWAY MATERIAL PRICES-June 15, 1926 

.t\letals-New York 
Copper. electrolytic, centa per lb .•.•••••••• 
Lead, cent• per lb ..•....•.•• .. · ..•••.•••• 
Nickel, cent• per lb ••• , ••••.••.•••.•••..• 
Zinc, cent• per lb .........•....••.•••••.• 
Tin, Straite, centa per lb ....••. .••.. ....•• 
Aluminum, 98 to 99 per cenr, centa per lb .•. 
Babbil! metal, warebouee, centa per lb.: 

Commercial grade ................... . 
General eervice ...••.••.••...••••..•.• 

. Bituminou!I' Coal 
Smokeleea mine run, f.o.b. vessel, Hampton 

Roade ....... , ..................... . 
Somenet mine run, Bonton . ............. . 
Piti.iburgh mine run, Pillsburgh ......... . 
Franklin! Ill., ecreeainga, Chicago .•• , ....• 
Central, 11., acreeninge, Chi~ago . ........ . 
Kanaae ecreeninge, Kaneae City ......... · .. 

)4.025 
8 . 20 

35 00 
7 57 

61 125 
.27.00 

S4 00 
30 .so 

$4. 325 
I 875 
I 75 
I. 80 
I 75 
2. 425 

Track Materials-Pittsburgh 
Standard et eel railo, groM ton .....•. , , •••• 
Railroad epikes, drive, Pittsburgb baee, 

011nt,ip~lb .. . ....................... . 
Tie pliltea{fiat type), ceate perlb . . .••..•.. 
Anide ban,, centa per lb ... . . ' ...........• 
Rail bolta and nute, Pittaburgh base. ctt>ts, lb. 
Steel bars, cents per lb.. . . . . . . . . ..• 
Tiee, white oak, Chicago, 6 io.18 in.18 fl ...•• 

Hardware-Pittsburgh 

$43.00 

2 90 
2.35 
2.75 
4. 25 
2 . 00 

$1. 35 

Wire naila, base per keg.................. 2. 65 
Sheetiron (28gage),centeperlb.. .••...... 3. 10 
Sheer iron, galvanized (28u~J,,&ents per lb. 4. 30 
Galvanized barbed "-ire.cents per lb.. ..... 3. 35 
Galvanlxed wire, ordinary, cen.tl! per lb..... 2. SO 

Waste-.New York 
wute, wool, cent• per lb ...•.......•... ,. 12-18 
waote, cotton ( I 00 lb. bale), centa per lb.: 

White . ............................. , I 3-17. 50 
Colored . . . • • . I 0-1 4 

Paints, Putty and Glass-New York 
fJnaeed oil (S bbl. lots), cents per lb .•• , .• , 
White lead in oil ( 100 lb. keg), centa per lb •• 
Turpentine (bbl.loto), per gal.... . . . ..... 
Car "-indow glaeo, tein1de etrength\, fire! 

three bracketa, A quality, diaoount •.. . . 
Car window gla8'!, (ain,:le etrength), firat 

three brackete, B quality, diecount• .... . 

11.85 
15.00 
$0.89 

84.0CZ, 
f6.0o/0 

Car "'indow 11lase, (double etrength) all 
eizee, A quality, diacount•.. ••. • . • . . • . . • 85. 0% 

Putty, 100 lb. tine, cents per lb .........• ;. 4--6 
• Price• f.o.b. worke, boxiog charge• ~:rtra. 

Wire-New York 
Copper wire, cent• per lb .•............... 
Rubber-covered wire, No. 14, per I ,000 ft .•. 
Weatherproof wire baae, centa per lb .••...• 

Paving Materials 
Pavinstelone,granile, Sin. 

16.00 
$6.25 
18. 00 

New Ynrk-Grncie I, per thouaanci..... $147 
Wood block paving 3!, 16 lb. treatment, 

N. Y .. pereq.yd................ . . · $2.70 
Pavinii brick 3!18!14, N. Y., per 1,000 in 

carload Joto. . . • . . . . . . . . . • . . . . . . . .. . 51, 00 
Pavinii brick 3x8!x4 N.Y., per l,000 in 

carload Iota. . . . . . • • . . . . . . . . . . . . . 45 00 
Cruahed atone, ?-in., carload lots, N. Y., 

per cu.yd................ .. . . .. . .. . . 1.85 
Cement, Chicago coneumere' net pricee, 

withoul baga. . .. •. . .. • . . . . . . • . • • • • • . . 2.10 
Gravel,f-in.,cu.yd.,f.o.b.N. Y........... 1.75 
Saod, cu.yd., f.o.b. N. Y.. ...... •. . . . . . . 1.00 

Old l\letals-New York and Chicago 
Heavy copper, cents per lb ...••...... , .. , . JI. 50 
Light copper, cent• per lb................. 9 75 
Heavybrase,cemeperlb ..•••••••••.••• ,. 7 125 
Zinc, old acrap, cent• per lb....... . . . . . • • . 4 25 
Lead, cent• per lb. (heavy) ......•.. ,..... 7 25 
Steel car axlea, Cbica,;o, net ton. . . • • • • • . . . $17 25 
Caot iroo car wheels, Chicago, uose ton.... 15 25 
Raila (ehort), Chicago, groea oon .......• ,. I~ 25 
Raila. (relaying), Chicago, groM ton. . • • . • . • 25. 50 
MachinPturninire.Chicairo,nosetoo .. , . 6. 75 

track expansion project on South l\lint 
Street. The laying of 4 miles of addi­
tional track and the construction of an 
automobile unloading platform will 
make up the improvement program. 

Cincinnati, Ohio.-An ordinance to 
amend the electric railway franchise 
and to accelerate the track construction 
program of the Cincinnati Street Rail­
way has been introduced in the City 
Council. The measure allows the rail­
way $400,000 additional in 1926 and 
reduces the sum it may spend in later 
years on track repair work. The fran­
chise requires the railway to spend 
$1,750,000 in track rebuilding over a 
four-year period. 

l\Jilwaukee Electric Railway & Light 
Com11any, l\Jilwaukee, Wis., has an­
nounced a city-wide track reconstruc­
tion program which will cost more than 
$1,000,000. Reconstruction of the track 
zone on East Water Street, costing ap­
proximately $55,000, is practically com­
pleted. New rails and paving of the 
track zone costing $15,000 will take 
place on Layton Boulevard. This work 
is being done in connection with the 
city's plan to eliminate the raised park­
way in the center of the boulevard. 
When this is completed work will be 
switched to the extension of the Center 
Street double-track line, costing $45,000. 
Other major track improvements out­
lined in the program for completion 
this summer approximate $300,000. 
Suburban lines also will come in for 
their share of improvements. To pro­
vide transportation for the rapidly 
growing district of Whitefish Bay, 
served by the Oakland-Delaware line, 
new tracks will be laid on Washington 
Avenue. This work will cost $13,000, 

Trade Notes 

Gibb Welding Machines Company, 
Bay City, l\Jich., manufacturer of elec­
tric arc, spot and seam welders, broke 
ground June 10 for an addition to its 
factory that will more than double its 
present floor space. 

Maurice N. Trainer, has resigned as 
representative of the eastern district 
of the sales department of the Ameri­
can Brake Shoe & Foundry Company, 
headquarters New York office, and has 
been elected vice-president of the 
American Malleables Company with 
headquarters at Lancaster, N. Y. The 
American Malleables Company is a sub­
sidiary of the American Brake Shoe & 
Foundry Company. 

New Advertisi11g Literature 

The Spicer Manufacturing Corpora• 
tion, South Plainfield, N. J., has issued 
a price list on Spicer parts for the type 
1\1 cushioned coupling. 

Okonite Company, Passaic, :X. J., has 
issued a series of leaflets stres~ing the 
advantages to be obtained from the use 
of Okocord, l\Janson tape, Dundee Aj 
friction tape, Dundee B friction tape,l 
Okonite tape and Okonite cement. 
Copies of these leaflets, which are pre­
pared in a very interesting fashion, arej 
available to all who may desire theml 
and will be mailed upon request by the 
Okonite Company. 

I 
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P E A C ·O C ·K .. 

Equip those modern 
light-weight cars with 

Peacock Staffless Brakes 
Because they require minimum platform space, are 
light in weight yet have tremendous braking power, 
Peacock Staffless Brakes are well adapted to the 
modern light-"weight safety car. 

Because they are dependable under all conditions- • 
even with the heaviest passenger load on the steepest 
grade-these brakes are a guaran~ee of safety in any 
emergency. 

Peacock Staffless Brakes provide three times the 
power of ordinary ones and have a chain winding 
capacity of 144 inches which sets the brakes no mat­
ter what the brake rigging conditions _may be. 

Installation costs are small and mamtenance costs 
are practically negligible. 

Write for further particulars and 
for estimates on your installation. 

NATIONAL BRAKE CO., Inc. 
890 Ellicott Sq., BUFF ALO, N. Y. 

Canadian Representatiues: 
Lyman Tube & Supply Company, Limited, Montreal, Canada 

The 
Peacock 
StafRess 

BRAKE S 



22 ELECTRIC RAILWAY JOURNAL June 19, 1926 

§or~. j~acon ~ '©a\'iS 
~ncorporatc~ 

Jf ngineers 
115 Broadway. Ne,v York 

PDJLADELPlllA CIIICAGO .SAN FRANCISCO 

STONE & WEBSTER 
lncorporeted 

EXAMINATIONS 

INDUSTRIAL AND 

New York 

REPORTS APPRAISALS 
ON 

PUBLIC SERVICE PROPERTIES 

Boston Chicago 

SANDERSON & PORTER 
ENGINEERS 

PUBLIC UTILITIES & INDUSTRIALS 
Delllp Comtruetlon 

ExamlnaUon• Report■ 
llanacemen1 

Valuation■ 

CHICAGO NEW YORK SAN PRANCISCD 

ALBERT S. RICHEY 
ELECTRIC RAILWAY ENGINEER 

WORCESTER, MASSACHUSETTS 

lta'.~Wf8• APl"IIAt ■AL■ • RAT•S • OPl:RATION .. al!:RVICR 

A. L. DRUM & COMPANY 
C•n•aitinw end CeMtrai:tinw EnwinHr■ 

VALUATION AND FINANCIAL REPORTS 
RATE STUDIE.'; FOR PRESENTATION TO PUBLIC SEJtVICt 

COMMISSIONS 
CONSTRUCTION AND MANAGEMENT OF 

ELECTRIC RAILWAYS 
230 South Clark Street 215 South Broad Street 

Chicago, Ill. Philadelphia, Pa. 

STEVENS & WOOD 
INCORPORATED 

ENGINEERS AND CONSTRUCTORS 
120 BROADWAY, NBW YORK 

l!NGINBBRING 
<XlNSTRUCJ'I0N 

• YOUNGSTOWN. '), 
P'INANONC 

MANACBMBNT 

HEMPHILL & WELLS 
CONSULTING ENGINEERS 

Gardoer F. Wells Albert W. Hemphill 
APPRAISALS 

INVESTIGATIONS COVERING ::J 
Reorganization Management Operation Construction 

43 Cedar Street, New York City 

MCCLELLAN & JUNKERSFELD 
Incorporated 

ENGINEERING AND CONSTRUCTION 
Examinations-Reports-Valuations 

Transportation Problems-Power Developments 
' 68 Trinity Place, New York 

CHICAGO ST.LOUIS 

The J. G. White 
Engineering Corporation 

Engineer1-Con1lructor• 

011 Reftnerlea and Pipe Linea. Steam &nd Water Power Plants. Tnn1mhllon 
Systems, Hotels, Apartmcnu, omce and lodualrlal BuUdlnga, Railroads. 

43 Exchange Place New York 

THE BEELER ORGANIZATION 
ENGINEERS AND CONSULTANTS 

Traction-Traffic - Equipment- Power Investigations 
TRANSPORTATION, TRAP'P'IC. AND OPERATING SURVEY■ 

COORDINATING 8ERVICE-FINANCIAL REPORTS 

APPRAI0ALS-MANAGEMENT 

52 Vanderbilt Ave. 

ENGELHARDT W. HOLST 
Consultint Entineer 

New Yark 

Appr&iaal• Reporte Rat<!■ !!rnlce Inn■tl&"•Uon 
81uclle1 on Fin111cl&I end Ph:ralcal RehabllllaUon 

Reor&"anizallon Operation :Man"&'emen\ 

683 Atlantic Ave., BOSTON, MASS. 

WALTER JACKSON 
Conaultant on Fares and Motor Buses 

The Weekly and Sunday Pan-Differential 
Farea-Ride .Sellinir 

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

DAY & ZIMMERMANN. INc. 
ENGINEERS 

DESION - CONSTRUCTION - REPORTS 
VALUATIONS - MANAGEMENT 

NEW YORK PHILADELPHIA CHICAGO 

JAMES E. ALLISON & CO. 
Consulting Engineers 

Specializing in Utility Rate Cases and 
Reports to Bankers and Investors 

1017 Olive St., St. Louis, Mo. 

C. B. BUCHANAN W. H. PRICE, 1B. 10HS JI'. LAYSO 
Presldeo, 8ec'Y·Tr•••· \'h-r-rretl'Wnt 

BUCHANAN & LAYNG CORPORATION 
Engineerint and Manatement, Constructior,, 

Financial Reports, Traffic Surveys 
and Equipment Maintenance 

BALTUIORE Phone: SY.'\\' \'ORK 
1004 Cltlnn■ National Hanover: 2142 49 Wall SlrHt 

Bank Bid;. 

J. ROWLAND BIBBINS 
Enginur-2301 Connecticut Ave., N.\V., \Vasbington, D. C. 

TRANSPORTATION SURVEYS 
Organized Traffic Relief and Transit Development 
Co-ordinating Motor Tranaport, Railroad and City 
Plana, Service, Routing, Valuation, Economic Studie■ 

EXPERIENCE IN ZO CITIES 
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'Transmission Line and Special Crossing 
Structures, Catenary Bridges 

WRlTE FOR OUR NEW DESCRIPTIVE CATALOG 

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

KELKER, DELEUW & CO. 
CONSUL TING ENGINEERS 

REPORTS ON 
Operating Problems Ra1es Traffic Surveys 

111 \V. \Vashington Street, Chicago, Ill. 

I KELLY, COOKE & COMPANY 
I . ENGINEERS 

Operation and Management 
Traffic and Transportation Surveys 

424 CHESTNUT STREET PHILADELPHIA 

THE P. EDWARD WISH SERVICE 
, 5"1 C'1urch St. Street Railway ln•pection 

DETECTIVES 
131 State St. 

NEW YORK 

When writing the adnrtlser for Information or 
prices, a mention of the Electric Rallwa7 

Journal would be appreelated. 

BOSTON 

~11111111u11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r 

i "Axle 8pe.clall1t Slnee 1866" 
i Address all l\lall to l'ost Office Box lllll, Richmond, Va. 

I CAR AXLES 
~ J. R. JOHNSON AND CO., INC. 
! FORGED STEEL AXLES 
i For Locomotivea, Pauenrer, Freight and Electric Can 
i Smooth Forged or Rough Tnrned-Carhon or Alln7 Sleel-Plaln or 
i lleat Treated, Forged and Turned Piston Rods, Crank Pins, Large _ 
i Stmrt11, Ronnd Bu.rs, etc. E 
l11111111111111111111111111111111111111111111111111111111111111111111111111111111i111111111111111111111111111111111111111111111111111111111111111111111111111111111F 

UHllllllhllllllllllllllllllllll1111IIIIIIIIIIIIIIJlllllllllllllllllllllll1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

i STUCKI ~ I SIDE I 
I BEARINGS I 
i A. STUCKI CO. ~ I Oliver Bldr, ~ 
i Plttaburirh, Pa ~ 
dttlfntuHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIJllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllr. 

UHIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIII" 

I=_ ACME Window Curtain Fixtures 
N ois~less - direct acting - enlarged friction 

j_ surface - Jess parts - stronger - more easily 
and finely adJusted. 

i MORTON MANUF ACTU~ING COMP ANY 
i Chicago = 
~,1111111111111111111111111111111111•n1111111111111111111111111111111111111111111111111111111111111111111111111111111111111wm1111t1'(ltJllllllllllllllllllllllli r ..... 111,1,111111111111111111111111111111111111111111111111111,111111111,1111111111•11111111•1111111111111111,1111111,11111111111111111111•111•111•1111•111•11

1 I . . . ~ 

i § 

i ill~._. ... -~ti'i~~ ~ 
i ••• § 
i ~ · lllillillllli ~ 

l ...... 111 ...... 111 ........ ,, .. "' ........ 111 ........ 111 .... ,,,,111 .......... 111 .... , .... 1111111111111111111111111111111111111111111111111111111111111u11111111ol 

111 

and 

P.LYM£TL 
can readily be repaired­
but they seldom need it 

"WE have proved that it is hardly 
ever necessary to replace a 

PLYMETL panel due to the fact 
that this material will stand so much 
more abuse than the ordinary light 
metal covering.'' 

This is from the letter of a large 
buildei of street cars and buses. The 
same Jetter describes in detail the 
repair of a PLYMETL side panel 
on which the exterior steel sheet had 
been badly crimped, concluding with 
this: "They turned out a first class 
job at a very small cost for material. 
It is my opinion that if the body had 
not contained PLYMETL girder 
sheets, it would have been necessary 
to replace at least two panels entail­
ing a very high expense." 

HASKELITE roofs resist terrific 
impacts and when they are punctured, 
it is a simple matter to saw out the 
damaged section to a rectangular 
shape, beveled at the edges, fit in a 
new piece of HASKELITE, glue 
the edges, and replace the cover. 

Yes, H A S K E L I T E an d 
PL YMETL make repair work com­
parati vely easy. But best of all, they 
make it practi call y unnecessary. 

Haskelite 
J\1anufacturing Corporation 

133 \V. \Vashington Street 
Chicago, Illinois 

Ell.J8-18Gr17 
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The Major Factor 
In Your Total lnvesttnent 

It has been estimated that 80% of the investment in Public 
Utility companies is in fixed assets-land, structures and 
equipment. -
Even discounting the matter of public regulation and 
finance, in no other industry is there such a vital necessity 
for continuous accurate measurement of the value of fixed 
assets as in the Public Utility. 

-
In no other industry is there such a vital necessity for the 
accurate property record, the useful tool for adequate prop­
erty maintenance and control that American Appraisal 
Service furnishes. -
We offer you a large permanent appraisal organization 
and the experience and statistical data accumulated in the 
making of over 35,000 appraisals, among them some of the 
·targest public utility properties in the United States and 
Canada. 

Our booklet No. 884-K, "The Property Owner's Hand­
book," tells how American Appraisals meet the everyday 
general requirements of property control. Our booklet 
No. 870-K, "Public Utility Valuations," discusses the 
specific applications of American Appraisal Service to the 
requirements of Public Utility Management. We will 
send these to you on request. 

The AmericanAppraisal Co. 
MILWAUKEE 

June 19, 1926 

PUBLIC UTILITIES • INDUSTRIALS • REAL ESTATE PROPERTIES • NATURAL RESOURCES 

A NATIONAL 01\.GANIZATION 
······· .. .... ...... . .. ·.-.•,·-•.•,•,•,•,·-·-·-·-·•"•'•,···.··•,•,··-•,·-•-•,•--·-·-·.·-·-························-·-·.·,·,•'•'•'•"•'•' 
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N•L Ventilators 
lor the Modern Car 

.Appearance is a most important factor in 
choosing a ventilator for the modern car. 
Attempts to modernize the lines of a car 
are of no· avail if the roof line is to be 
marred by clumsy, ill-appearing ve.ntila­
tors. N -L car ventilators, while designed 
to give a maxim um exhaust, do not sacrifice 
_good appearance. 
The interior finish of the modern car de­
mands that the ventilators be weather 
proof. N-L guarantees that their ventila­
tors are thoroughly weatherproof, yet the 
ingenious water baffle .. does not choke up 
the air passage. Their ability to ventilate 
thoroughly is never questioned. 

The .Mark of a 
Better Ventilator 

T/\E. ~ICf\OLf-LINTE.R~ CO. 
7960 LORAIN AVENUE CLEVHAND, 01'\IO 

Represented in Canada by 
Railway & Power Engr. Corp., Toronto, Ont. 

In Australia, South Africa and Orient by 
Nolan Smith & Co., Ltd., Ne'w York City 

25 
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Tim• to Re .. t1,e 
~et• FISK 

?MDI MMIIIC 91U,. U. e, PAT. 0'7 

A Remarkable Statement from 

June 19, 1926 

The Eastern Massachusetts Street Railway Company 

In a recent letter to The Fisk Tire Company, the Eastern Massachusetts Street Railway 
Company made this statement: 

"We have 3ixteen 3ix-cylinder Fageol coache3 equipped with Fi3k, tire3 . Six of the3e 
coache3 have been operating 3ince /a3t December and the balance have been equipped 
from lime lo lime 3ince then. The coache3 average about 4,000 mi/e3 a month. 

"Out of 111 ca3ing3 we have not had one which wa3 defective and are well 3ati3fied 
·· with the 3ervice rendered U3 by your Company." ,, 

The new Fisk Transportation Tire mado of "Fillerless" Cord fabric, under Fisk's own 
patented process offers Bus operators a sure means of decreasing their tire costs. 

Fisk Transportation "Fillerless" Cords 
are ma'de in all bus and truck sizes. 

The Fisk Tire Company, Inc. 
Chicopee Falls, Mass. 

, 
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Prompt Service:__ Everywhere 
3865 Authorized Service Stations! 

_,._ ~-~~ 
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Continuity of operation is essential in passenger transportation. 
A motor coach awaiting repair parts from a distant factory 
not only disrupts carefully planned schedules, but becomes a 
c?stly burden. 

Graham Brothers Motor Coaches are sold and serviced by Dodge 
· Brothers Dealers everywhere. The advantage of i"mmediate 

service by an organization of the character and reputation of 
Dodge Brothers Dealers is a factor that dese~ves the serious 
consideration of all Motor Coach Operators. 

Graham Brothers 'T rnck,s, with Dodge Brothers -1/4--'f on 
Commercial Cars, meet 90% of all haulage requirements. 

GRAliAM BROTHERS 
l::viJnsvillc - D E.T RO IT - S t o ckto n 

A O IV I 'S IC N CF- 0 □ CJ G e- J3 RC T H ~ r;t S,. I NC 
' GRAH A M B ROTH E R S (CANADA) LI MITED -TORONTO. ONTARIO 

GRAHAM BROTHERS 
MOTOR COACHES 

S OLD BY DODGE BROTH E R S DEALERS EVERYWHERE 

• 
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• In Cali ornia 

Th Mark 
of uadinc 
Tire Stores 
Eveeywhae 

Fleet of 124 busses rides 
on Generals~exclusively ! . 
Officials of the California Transit 
Company cannot afford to guess 
about tire life and tire costs! 

For this company operates a fleet 
of 124 busses in and out of Oakland 
to various California points-and 
many of these busses operate on a 
schedule which calls for 500 miles 
of trouble-free service every day! 

Ordinary tires soon wilt in such 
service, and operating costs climb 
sky-high. That's why the entire 

~e 

California Transit Company fleet 
is 100% General equipped. 

The General Tire is built for bus 
service. Only the purest friction 
rubber is used-and in generous 
quantities! This means greater free­
dom from internal friction, longer 
tire life and lower tire costs, and a 
substantial saving in power and 
gasoline consumption. 

And that means the lowest pos­
sible cost of operation. 

GENER'AL 
TIRE 

-goes a long way to make friends 

BUILT IN AKRON, OH IO , BY THE GENERAL TIRE AND RUBBER CQ . 
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fAGEOi! 
~FETYCOACH 

Nobody knows how long a Hall-Scott engine will last! 
Operators who have used them for brings this engine back to new 
300,000 miles or more say that condition. This is one of the chief 
there is no reason to believe that reasons for the recognized operat-
they will ever wear out. ---- ing economy of the Fageol 
It is brutally strong, Safety Coach, which 
and the occasional is the only motor 
replacement of a coach in which the 
few simple inex- Hall-Scott engine 

is available. pensive parts 

,,Jsk for complete 
descriptive in/01:matiou 

THE FAGEOL COMPANY 
A Division of 

AMERICAN CAR and FOUNDRY MOTORS COMPANY 
30 CHURCH STREET, NEW YORK, N. Y. 
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Leece-Neville Voltage Regulation 
Is Used On These Bosses 

'\ 
,, ';. -

g'i, --- . 

· I ,I 

' 
I 

\Vherever fine busses are found-wherever 
operators pay close attention to the care of 
batteries and comfort of passengers, there 
you will find Leece-N eville vol tage regula­
tion. 

Makers of good busses either install it as 
regular equipment, or provide a mounting 
to receive it, because they know the favo r 
it holds with operators. 

It prolongs life of battery by preventing over­
charge, goes as far as possible in insuring 
that batteries are always fully charged, 
keeps lights s t e ad y an d unwi nking. 
Lessened battery costs alone will pay for it 
in a short time. 

There is a Leece-N eville Service Station 
near you. \Vrite for its name. There you 
can see a demonstration of Leece-N eville 
voltage regulation and starting and lighting 
equipment. 

The Leece-Neville Co. 
CLEVELAND, OHIO 
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In Philadelphia.-
All motor coaches operated by the Philadelphia 
Rural Transit Company are Timken equipped-front 
and rear. · 

The fleet in city service-to consist of 320 gas-electric 
Yellow Coaches-will approximate 16,000,000 miles 
a year, with an average of eight stops per mile and 
an average speed of twelve miles per hour . 

.In addition, the fleet of 40 gas-electric Yellow Coaches 
in interurban service between Philadelphia, New 
York, Baltimore and Atlantic City, approximates 
2,500,000 miles annually. 

31 
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SUPE.,RIOR LACQlJLR·s FOR FIFTY Y~ARS 

Here's the "figurin" showing just why 

E 
Cost less per car per year than paint for a more 

profitably attractive finish 
Egyptian Lacquer Advantages 

1 Egyptian Lacquer dries to a rich lustrous surface, 
• infinitely better in appearance than paint. It will 

not crack, peel or blister under any conditions likely 
to be met with in street car or bus operation. And it 
will nei ther fade under the glare of summer sunshine 
nor become dingy with the buffeting of winter storms'. 

2 The surface obtained with the Egyptian Lacquer 
• System is smooth and dense. This means that it 

is highly resistant to dust and mud, retaining its origi­
nal smart appearance with the simplest of cleaning, 
and over an unusually long period. Cars and buses 
fin ished with E gyptian Lacquers nin longer and earn 
more before needing a refinish. 

Egyptian Lacquer Ecqnomies 

1 Where formerly it required anywhere from seven 
• to fourteen days f~r a good paint job, it takes but 

a fraction of this time to do a first class job with 
Egyptian Lacquers. Less sanding, less material and 
less skilled labor, to say nothing of very much less 
"shopping" time, these economies have made the 
Egyptian Lacquer System the choice of a rapidly 
growing list of prominent electric railway operators. 

2 The average electric railway paint shop needs little 
• if any additional equipment to carry out the 

Egyptian Lacquer System. No special apparatus of 
any kind is needed, successive coats of primer and 
lacquer being very easily applied with a standard spray 
gun, at hourly intervals. 

Consult us before putting your next finishing or refinishing job in 
hand. We will gladly demonstrate to your satisfaction. B11lleti11s 
a11d quotatio11s on request. 

THE EGYPTIAN LACQUER MFG. CO. 
90 \Vest Street, New York 
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Double-deckers for Akron 
The Six,Wheel Company of Philadelphia 
ann01,111ces another important contribution to 
the motor bus industry. 

A one,man operate·d fully,enclosed double,deck motor coach on 

pneumatic tires. Full headroom both decks. 

The first of this new type has been 
delivered to The Northern Ohio 
Power & Light Co., Akron, Ohio 

One,man operation possible at all times. 
Two,man operatio~ at peak hours if desired. 
Rear door operated by pneumatic treadle. 
Lower operating cost with safety. 

Full particulars of this and other models on request. 

THE SAFEWAY SIX-WHEELER 
THE SIX WHEEL COMPANY, 1800 W. LEHIGH AVENUE, PHILADELPHIA, PA. 

Manufacturers' of De Luxe, City, and Double Deck Type Six-Wheel Coaches 

33 
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The 
McArthur Turnbuckle 

Bringing in the repeats- · 
Some silver-tongued salesman may sell an initial 
order but only hard cold facts determine the plac­
ing of a repeat order. 

Constant repeats, ·such as those received for 
Boyerized Parts are proof positive that these prod­
ucts are making good right on the job. The reason 
can be found in the fact that the special Boyerizing 
Process gives Boyerized Parts three or four times 
the life of ordinary steel car parts. 

For a thorough test, try Boyerized Parts on your 
cars. Write for quotations on your requirements. 

Brake Pina 
Brake Hangers 
Brake Levers 
Pedestal Gibs 
Brake Fulcrums 
Center Bearings 
Side Bearings 
Spring Post Bushings 

Sprinar Posts 
Bolster and Transom 

Chafing Plate• 
McArthur Turnbuckle• 
Manganese Brake Heads 
Manganese Truck Parts 
Bushings 
Bronze Bearings 

Bemis Car Truck Company 
Electric Railway Supplies 

Springfield, Mass. 

ReprNentatlves: 

Economy Electric Devices -Co., Old Colony Bldg., Ch icago , Ill. 
}'. F . Bodler. 903 Monadnock Bldg. , San Francisco, Cal. 
W. F. McKenney. 54 First Street, Portland, Ore. 
J. H. Denton, 1328 Broadway, New York City, N. Y. 
A. W. Arlin. 772 Pacific Electric Bldg., Loe Angeles, Cal. 



1,250,000 
h,ymore than .A11 miJ1i011-car miles 
The mileage accumulated by Hyatt-equipped cars is growing fast. 
New cars with Hyatt Roller Bearings are being put into service, 
while those already equipped carry on. That is why the figure above 
has changed so materially in four months. 

The use of Hyatt Roller Bearings on electric railway cars, is not an 
isolated test or two, but an established, practical proposition which 
is building up an operating and low maintenance 
record in every day service. 

1tt Uoller Bearinux m~et 
rv A. f:. II. A. r,quire­
,u. Tl,e11 currv full sta11d-

/tJml.11 i11. bt.>,,.ei, wt,.ich fit 
Nt,rndard trucks witl,out 

11u~. 



BYAT 
QUIET ROLLER BEARING 

Proved by 
millions and millions 
of motor car miles 

Since anti-friction bearings were first adopted in 
automobile design, many years ago, Hyatt equip­
ment has been a recognized standard. The mileage 
of Hyatt equipment in trucks, busses and auto­
mobiles, if it could be estimated, would run into 
the hundreds of millions. 

You know that a moderately strong push will 
serve to move your automobile on level ground. 
It has even been found possible for one man to 
move and "spot" a trolley car equipped with 
Hyatt Roller Bearings, on a certain Indiana road. 
Such easy motion means material savings in power. 
Let a Hyatt railway bearing engineer show you 
how your equipment can re modernized. 

HY A Tl ROLLER BEARING CO., NEW ARK. N. J. 
(Division of Ge,wral Motors Corpor~tion) 
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Modern Rolling Stock 
Increases Earnings 

D]N many properties, both 
city and interurban 

lines, new cars of the modern 
type are attracting more 
patronage and operating at · 
less expense than the older 
cars they replaced. Ne'N 
cars will do the same on your 
property. Let our engineers 
help You Plan equl•p- For instance, !he Gary Railwa>'.s 

of Gary, Indiana, and the Chi-

t t t t d , cago and Joliet Electric Ry. Co., men Q m.ee O ay S have recently placed orders with 
us for light weight one man needs. interurban cars to replace heavy, 
two man operated cars. 

Cullllllings Car and Coach Colllpany. 
Successors to McGuire Cummings Mfg. Co. 

111 W. Monroe Street 
CHICAGO 

TYPE MC62 LOW CAR BODY T R UCK 

37 

LIGHT WEIGHT CITY AND INTERURBAN CARS. SINGLE AND DOUBLE TRUCKS. GAS-ELECTRIC MOTOR-COACH 
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TEXACO CRATER COMPOUND 
being applied to a gear of a car on the 

New York Railways Corporation, 
146th Street and Lenox Avenue 

New York City . 

TEXACO 
@f ~;eE~~;s:i~ ~~~~~:~ru@ 

Jun e 19, 1926 

The Texas Company, U. S. A., 17 Battery Place, New York City 
OFFICES IN PRINCIPAL CIT I E S 
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151 
Rolled Steel Wheels 

Quenched and Tempered 
Carbon Steel Axles 

Coil and Elliptic Springs 

ELECTRIC RAILWAY JOURNAL 

Providence 

llilHE United Elec-
tric Railways Com­
pany car, illustra­
ted, serves New 
England's second 
largest city, and 
is equipped with 
"STANDARD" 
Rolled Steel Wheels 

STANDARD 
ill STEEL 

WORKS COMPANY 
PHILADELPHIA, PA. 

BRANCH OFFICES 1 
CHICAGO PORTLAND, ORE. ST. PAUL. MINN. 
ST. LOUIS RICHMOND, VA. PITTSBURGH, PA. 
NEW YORK SAN FRANCISCO LOS ANGELES, CAL. 
HOUSTON, TEXAS BOSTON MEXICO CITY, MEX. 

WORKS: BURNHAM, PA. 

~ 
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~HE- cost of faulty lubrication shows itself not only in the repair and 
~ depreciation accounts, but also in the coal bill. Lubrication has two 

purposes. The first is to prevent the bearing surfaces from rubbing against 
each other and thereby causing undue wear. The second is to permit the 
machinery to run easily, so the least possible amount of power will be re­
quired to drive it. 

When the bearings of any machine are lubricated with an oil that is too 
light to withstand the bearing pressure or the heat which that particular 
bearing develops, it permits the bearing surfaces to come together, and 
friction results. This not only causes rapid depreciation of the bearing, but 
it also necessitates more power to keep the machine running. 

If too heavy an oil is used, it may not reach all parts of the bearing. But even if it 
does, the internal friction of the lubricant itself will impose a "drag" on the machinery, 
so that a certain excess of power will be required to operate it. 

Of course, the additional power required to operate a single machine under these 
conditions is not very great, but when it is multiplied by the number of machines 
operating in the entire plant, the amount of extra power required is likely to mount 
up to surprising figures. 

Correct lubrication will bring lower repair and maintenance bills, and will also 
show in the fuel bills. 

Standard Oils and Greases 
are made in many grades to meet the lubrication requirements of all machinery in use 
in the industrial world. Use the correct grades on all your machinery, and you will find 

' a notable decrease in your fuel expense. 

STANDARD OIL COMPANY 
(INDIANA) 

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

June 19, 192& 
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T OOSE joints, cupped joints, broken joints-. 
L sore spots in the track system which cause 
abnormal noise, rough riding and actual damage 
to cars-these deserve prompt and effectual at­
tention. Radio interference, due to defective 
bonds, is another new and disturbing feature of 
the rail joint problem. \Vhy not cure these 
troubles now,-once and for all? Therm it 
Welding will d.o it, and thereby improve public 
relations. 

\ Vhereas the ordinary patch-work repair job on 
a joint is merely a temporary relief, Thermit 
\Velding achieves a solid lasting job! It elimi­
nates the joint completely and in its place affords 
a smooth-riding, continuous piece of rail as good 
as new. 

41 
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METAL L THER,.MIT CO~POR-ATI 0.1Vr'1 
1').J) BR..,.OAOWAV. NEW YOflli. N.V. 

PITTSBURGH CHICAGO BOSTON SOUTH SAN FRANCISCO TORONTO 
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Southern Equipment Men Favor 
''Tool Steel'' Gears and Pinions 

At the Electric Railway Association of 
Equipment Men-Southern Properties­
meeting at Mobile, February 26th, 1926, 
the question was asked-"What difference 
have member companies found in the life 
of gears and pinions? Tool Steel,---'' 

(The names eliminated are competitive gears). 

Note in the framing of the question, "Tool 
• Steel" was put first. It always is. 

Nine Equipment Men gave their experi­
ence, most of them very flattering to "Tool 
Steel," none of them finding any other gear 
superior. 

What the man who does 
not use them says-

"The good reports that we got in Mobile will bear fruit, 
and !t certainly gives us something to think of when it comes 
to the replacement of gears and pinions." 

This is the effect the discussion had 
upon one of the Members who had 
not been using "Tool Steel" gears. 

The Tool Steel Gear & Pinion Company 
Cincinnati, Ohio 
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...... 
CENTER RIB BASE PLATE 

ABBOTT BASE PLATE 

-­. -
HARO CENTER FROG 

DESIGN 942 

ELECTRIC RAILWAY JOURNAL 

Bethlehem 
Track Specialties for 

Electric Railways 
Special Trackwork; Tee and Girder 
Rails; Special Splice Bars for Weld­
ing; Machine Fitted Joints; Abbott 
and Center Rib Base Plates; Tie 
Rods; Bolts; Pole Line Material; 
Rolled Steel Wheels and Forged 
Axles. Catalo~ Sent on Request 

SPECIAL LAYOUTS 
AND TRACKWORK 

BETHLEHEM 'STEEL COMPANY 
General Offices,· BETHLEHEM, PA. 

D istrict Offices: 

New York, Boston, Philadelphia, Baltimore, Washington, Atlanta 
Pittsburgh, Buffalo, Cleveland, Detroit, Cincinnati, 

Chicago, St. Louis, San Francisco, Los Angeles, Seattle, Portland 
Bethlehem Steel Export Corporation, 25 Broadway, New York City, 

Sole Exporter of our Commercial Products 

ETHLE 
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TIME is as important an economic 
factor in maintenance as in pro, 

duction. One of its chief allies is the 
Empire N.ew Process bolt-the only 
bolt known that fits like a gauge and 
never strips its thread. · 

The cost of Empire N.ew Process bolts 
is no greater than for the ordinary 
kind. The savings they effect are your 
profits. Samples for testing, if you 
want them. 

'The carton, too, is a time 
saver. Its prominent 
label shows size and style 
at a glance. 

530 

No more stripping. 
Use this bolt-and 
save time. 

~~ ..... &'WARD 
TCOMPANY@ 

PORT CHESTER.N;Y. 
Branch Office: BW>Ch Strimple fl Gillette Maydw.11 fl Haruell. loc. 

Genen!MotoBB~ Facto<y: 169Jacbo"l Street 1J8-168 El,_th -
DETllOIT ROCJtFAU.S, Db, 8EATTLE 8AM l'llANCl8CO 
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- ~ .............................................................................................................................................................................................................................................................................................................................. ~ ........................ '1 
I · I 
I Every Form I I of Supporting Structure ! I from one source-BATES .1 
f ._,__ KEEPING st~p with the developments of I f the electric railway industry, and its need ~ f for a wide variety of supporting structures, I 
~ Bates Products have developed from the orig- .1 
~ inal Bates Pole to meet every need. In our 1 f own plants, we are manufactur- I f ing Bates one-piece expanded ~ f ,__ ____ __, steel poles, fabricating towers f 
f and other more elaborate struc- I 
f tures, and when required, gal- ' f • vanizing these prod~cts. Bates f f .- Fabricated Structures often com- I f bine Bates Expanded Steel sec- f I j.,_ tions, thus reducing the number I 
' ~ of ~iveted joints and making for f f ~----, -~S--------- greater lightness and strength. f 
I Wl,ate>er your req,.irement,, yo" I 
l will find it adYantageous to secure ~ I a.r:::~ an estimate from Bates. i 
I .4N~ I ~ ~ ~~~-----~ I 
~ t · ;~~-=- I 
I f I i -- -~.-~ I 
I i...--;;;.-=-=---=---. . ~ ~ I 
I ·· I 
I I I I I I 
~ ' I ._~===--==-~==~ f 
I --- f I -------• ~~.------ f ~ ANth~~~~t~;:J~~~r?;~~~f~~:!~~ }Bt.tes)lande5Jtee1Jruss@. I 
~ of the electrical industries, having complete ~ 
~ facilities for designing, detailing, f abricat- EAST G~~gg:cf~;1~t"~ s. ,._ ~ 
~ inf and painting or galvanizing its products, ~ I al within one company. -. .. .- liiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii I 
~ ........................... ~ .................................................................................................................................................................................................................................................................................................... A 
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An Old saw .. that still cuts 
Much fun has been poked at the old saw that "my line of business is 
peculiar." But she still seems to cut. 

or cotmie your line of business is peculiar. It must be. It is obvious that 
there is no line that has not problems all its own-and plenty of them. 

Recognizing a problem as a problem is the first step in solving it. Getting 
all the facts and getting them clearly in mind is the next. In both of 
these your A. B. P. papers can be of great value if you will but mab 
me of them. 

They will do more than report situations and last-minute developments. 
They will do more than supply accurate facts. They will, through their 
editors. present the viewpoint of men seasoned by long· experience in 
your line of business, men able to offer constructive suggestions and 
constructive criticisms. 

The ad"i"Crtising pages of an A. B. P. member paper are well worth doea 
and constant study. They, too, arc full of suggestions for economy. And 
publishers of member papers of the A. B. P. arc living up to their pedgc 
"to decline any advertisement which baa a tendency to mislead or which. 
docs not conform to business integrity." 

THE ASSOCIATED BUSINESS PAPERS, Inc. A Executive Offices: 220 West 42nd St., New Yru-k, N.Y. 

·a. 

• 

An association of none but qualified publications reachinA 56 
fields of trade and industry. 

The Electric Railway Journal is a member of The A. B. P. 
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HITENSO 
· for strength 

Where ·service conditions are excep­
tional! y severe -
Where traffic interruptions are un­
usually costly-
Where overhead wires run under 
elevated structures or along subway 
ceilings-
Hitenso Trolley Wire-exclusively 
an Anaconda product- serves best. 

Hitenso "C" combines great strength with the least 
possible sacrifice in conductivity. It meets the physical 
requirements of the A. S. T. M. specifications for high 
strength bronze and exceeds in conductivity by 15%. 

It has proved its dependability and economy in many 
outstanding installations. 

ANACONDA COPPER MINING CO. 
THE AMERICAN BRASS COMPANY 

Rod, Wire and Cable Products 
General Offices: 25 Broadway, New York 
Chicago Office: 111 W. Washington St. 

47 

ANACONDA ThoLLEY~ 
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~e creation and main­
tenance of car adver­
tising space values re­
quires the same degree 
of highly specialized 
knowledge as the con .. 
s.truction and tnainte­
nance of railroads. Such 
tasks should be delegated 
only to those of widest 
experience and longest 
record of success. 

"L.---. . ...._,, '-.J INCORPORATED ~......___,,'--\.._,I J 

June 19, 1926 

.._J ~ CANDLER BLDG.~EW YORX 
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AM co C1·eosoted 
Sou e1·n 
Yellow Pine 

POLES 

. ---. 

Are Treated 
With Pure 

Creosote Oil 

ONE of the most vital fac­
tors in the life of a creo­
soted pole is the quality of 
the oil used in its treatment . 
When you buy such poles 
you naturally want to know 
that oil which is a proven 
preservative has been used. 

Since such creosoted oil is 
only produced as a by-prod­
uct of the distillation of coke 
oven coal gas tar, it is im­
portant in all cases to know 
the origin of the oil. 

The organization maintained 
by this company in the lead­
ing producing centers of 
Europe and America is con­
stantly studying the condi­
tions in the producing field 
to insure the selection of the 
oil best suited to the require­
ments of wood preservation. 
From the time of purchase 
until it is injected into a pole 
the oil is never out of the 
control of this organization. 

When you buy treated poles 
you are entitled to the best 
quality creosote oil. You 
can insure that quality by 
specifying AmCreCo. 

=>-➔ ------------ «::::: 

AMERICAN CREOSOTING COMPANY 

CO L ONIA L tG • GEOR. CIA 
CREOSOTING iiCi CREOSO TIN G 

a~-~~:.-:.!:':; . . . _. J . c.£~!:..'!!'faY' 
LOUISVILLE - KENTUCKY 

.J.ALIES Ol"FICES 
• ~ o MAOl:9ON AV E NE W VOfU(CITY- 401 W, MAIN ST,LOU1sv1u_i,kT,. 

•ooAI.U~A. !,.A. eRIJNawu;K, C A.. 

ERJS-ISGr•>· 
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Sell i-t to Mr. Smith 
Which Mr. Smith? There are 92 of them listed, with initials 
and addresses, the railway company with which they are 
affiliated and their position. This is an indication of the 
wealth of accurate, up-to-date inforn1ation in 

McGRAW 
Electric Railway Directory 

(1926 Edition) 

Mr. Smith may be shop fore­
man, Superintendent of Equip­
ment, treasurer or president of 
the company. He is the man to 
whom your salesman wants to 
tell his story. 

The directory, a complete census 
of the electric railway field con­
tains all the important data that 

each member of a sales or­
ganization or anyone in contact 
with the field should have on 
hand at all times. It lists the 
company, the officials, how 
many cars and miles of track are 
operated and many other details 
about an organization and since 
last year it took 65% changes to 
bring it up to date. 

Dela-ch the coupon and get this latest edition n·ow. 

Contents: 

June 19, 1926 

1. Complete list of electric railway com­
panies in the United States, Canada, 
Mexico and the West Indies. 

................................................................................. 
2. List and address of officials, superin­

tendents, department heads and pur­
chasing agents, corrected to date of 
issue. 

3. Companies operating buses. 
4. Addresses of bus repair shops. 
5. Mileage of track and bus routes. 
6. Number and kinds of cars used. 
7. Rates of fare. 
8. Amusement parks owned or reached. 
9. Numerous other features of a statis­

tical nature. 

Electric Railway Journal 

Directory Department 

Tenth Ave. & 36th St., New York, N. Y. 

Gentlemen: 

Please send me ........ copies of 1926 McGraw Electric 
Railway Directory. 

Check for $*. . . . . . . . is enclosed. 

Name ..........................................•....... 

Company ......•........................................ 

Street .....•............................................ 

City.. • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . State ......•....... 

*Single copies $7.50. E.R.J. 
6-19-26 

------------------------···-···-···-················-··----···--···········-··--·-
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Do Your Bearings '' Stand the Gaff''? 

The 

Columbia No. 1- a bearing bronze developed by 
long experimentation - has been adopted by many 
roads as "standard" because of its long wearing 
qualities. They know it will "stand the gaff." 

For years we have been specialists in the manu­
facture of bearings- armature and axle bearings , 
motor bearings, compressor bearings and journal 
bearings. 

We know that in such bearings you will look for 
perfect halves, for interchangeability, for smooth 
and perfectly machined surfaces. · 

You will find the qualities you look for in all 
Columbia products. 

We have patterns on hand for all the standard 
ele~tric railway motors and many bearings with 
special dimensions for rebored motors or re-turned 
shafts on axles. 

May we send you information and an estimate on 
bearings or any other of our standard products? 

COLUMBIA MACHINE WORKS 
and Malleable Iron Company 

Chestnut St. and Atlantic Ave . Brooklyn, N. Y. 

. 111111111111111 I II II I I I I I I rll I I I I I II II I I I I I II II I I I I I II II I I I I I II II I II II IIII I I I 1111111111111111111111111111111111111111111111111111 I lllUII I I IIIIII I I 111111111111111 mm 
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Our engine...-• will gladly 
forward you any Informa­
tion you desire relath·e 
to the use of Time 
Swil('hes for any parll­
rular purpose. 

Many uses 
for Time Switches 

This handy Time Switch will automatically turn 
an electrical ciicuit on and off at the prede­
termined times at which it is set. You can use 
it for electric signs, illuminated billboards, 
street lighting, automatic ~substations, heating 
circuits, circuit breaker operation and many other 
applications where a circuit must be opened and 
closed or closed and opened at definite periods. 

But be sure it is an Anderson you install if you 
want positive, unfailing operation. 

Every part of this dependable Time Switch in­
cluding the clock, which is the heart of a Time 
Switch, is built under the same roof. 

Many Andersons have been in constant operation, 
except for an occasional cleaning, for over eight­
een years and are still giving satisfactory service, · 
because they were designed then as they are today 
for absolute dependability. 

Send for Bulletin No. 37 

Albert & J. M. Anderson Mfg. Co., 289-305 A St., Boston, Mass. 
New York Chicago Philadelphia London 

H-B Life Guards Save Lives!! 
Scarcely a day goes by that some one does not owe his life to the efficiency 
of an H-B Life Guard because in this day and age with the crowded traffic 
conditions it is almost impossible to avoid accidents, so be prepared to do 
your part as far as humanly possible by equipping your cars with a life 
guard which may be depended upon-one which will not fail in an emer­
gency, because it is built right based on years of experience in specializing 
on these equipments. 

You Should Be Sure 
That sound materials and expert workmanship go into the guards you use 
for so important a thing as to save life. MAKE SURE BY SPECIFYING 

H-B LIFE GUARDS 
Manufactured by 

THE CONSOLIDATED CAR FENDER CO. 
Providence, R. I. 

Wendell & MacDuffie Co., General Sales Agents 
110 East 42nd St., New York, N. Y. 
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Nuttall 
Standard BP 
Helical Gears 
People who use other means of 
transportation than your street 
cars do so for two reasons- con­
venience and comfort. Make 
your cars more comfortable, 
easier riding, convenient in de­
sign, and they'll not lack for 
increased patronage. 

You can take a big step in 
the right direction without 
disorganizing present serv­
ice and without re-financ­
ing - by equipping with 
Nuttall Helical Gears. 
They will eliminate all the 
racking noises and vibra­
tion of spur gearing- for 
Nuttall Helicals mesh like 
the turning of a screw. 

Furthermore the BP Heat 
Treatment of Nuttall Heli­
cals in itself guarantees at 
least four times greater gear 
life, quite apart from sav­
ings in maintenance effected 
th,ough elimination of •vi­
bration, and the gears cost 
you about 70% lefts in the 
long run than untreated 
gears. 

R.D.NUTTALL COMPANY 
PITTSBURGH 8 PENNSYLVANIA 
All Westin g house Electric & Mfg. Co. District Officeo 
are Sales Representatives In the United States for 
t he Nuttall Electric Railway and Mlne Haulage 
P rod uc ts. In Canada: Lyman T ube & Supply Co~ 
Ltd., Montreal and Toronto. 

Minimize P ower Losses 
without undue wear on 
the brush or commutator 

U. S. G. Brushes accomplish this be­
cause they are thoroughly impreg­
nated with graphite. 

E ach type of brush is especially de­
signed for the service in which it is 
to operate. 

For electric railway service there 's a 
hard, dense type of U . S. G. brush 
that gives clean commutation with 
the least possible attention. These 
brushes wear down very slowly and 
consequently reduce the cost for 
brush renewals. 

They are particularly recommended for non­
interpole and interpole machines of medium 
and high speeds. 

Brushes 
fill the bill 

· Manufactured by 

The United States Graphite Co. 

New York 
Chicago 

Saginaw, Michigan 

Philadelphia 
St. Louis 

Pittsburgh 
San F rancisco 
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THE STANDARD IN TRACKWORK FOR 
NEARLY FIFTY YEARS 

THE BUDA CO. 

N-A-C-H-0-D 
Spells Safety 

Send us 
your 

Inquiries 

HARVEY, ILL. 

f::t1111IIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIHIIIINl11111111'' 
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TRUCK WITH TOWER IN RUNNING POSITION 

i 

-I TRENTON TOWER 
I This 3-Section 
~ is not only more convenient, but stronger than the 
i older type. 

~ The top section is reinforced by the intermediate 
- § section. The 3•section design makes it possible to 

Automat ic Block Signals 
To meet tvery requirement. 

Highway Crossing Signals 
of prov ed efficiency. 

Headway Recorders 
Nachod & United States Signa l Co., Inc. 

4777 Louisville Avenue, Lou isville, Ky. 
F,ngllsh lt<,presentath-e, 5 

F ore•t City Elee trlc Co., Ltd., _Ma nchester, England § 
,.,n1111m1111111111111111111111m11111m11111111111111111111nm111111111111111.:uu1111111111111111111111mu11111u11111111111111111111m1 111 1111111111111i 

~ raise the platform 16 inches higher and drop it 12 
~ inches lower than can be done with the old•style 
~ 2-section tower. 

~ We'll gladly send you details. 

i J. R. McCARDELL CO. 
i Trenton, New Jersey, U. S. A. 

l,1111111111111111 11111111111n11111111111111111'111111111111111111111111m1111111111111111111111111111111111111111111111111111111111mra1 111111111n......l 
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Simplify Your Materials Storage 
Your problem of storing and reclaiming 
coal, sand, gravel, rock and other loose 
materials can be reduced to simple terms 
with a 1 

Sullivan Portable Hoist 
and a drag scraper. · 

One outfit for both storing and reclaim­
ing-no expensive structures-no trestle 
work-and a power unit that consumes 
power only when work i$ being done. 

\Vith such simple, yet effective equip­
ment, your storage of materials cannot 
help but be profitable. 

Sullivan Single Drum 
Electric Hoist 

Electric Railways are using Sullivan Portable Hoists for other jobs 
too, such as setting poles, and erecting transmission towers. These 
powerful little machines, operated by electric or air motors will lift 
a ton vertically on single line, or haul a 50-ton freight car on level 
track. Single and double drum models are available. 

Write for Bulletins 
Electric Hoists-Bulletin 2576-E. 
Turbinair Hoists-Bulletin 2576-F. 

Sullivan Machinery Company 
150 S. Michigan A venue, Chicago 

Branches in /Ill Principal Cities 

ST AND-UP-ABILITY 
Large, solid rollers of heat-treated alloy steel, 
cylindrical in shape, with a length equal to 
their diameter- rugged, heavy races of the 
same tough steel-full-line contact between 
rollers and races, always-a balanced, ma­
chined, cast bronze cage riding on the inner 
race - precision unequaled, eliminating all 
looseness, play or vibration-these are the 
factors explaining the rugged stand-up-ability 
of the "Hoffmann" Precision Roller Bearing. 

Ask for Catalog 904 

NV . a-n F .A 
,Ci_ (: 0 . Tl 

Stamford - Conne-cl icul 

PRECISIQN Bl!LL,RQLLER l!ND THRUST BEJIRINGS 
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Its "backbone" is strong 
-and in the right place 

Tribloc Chain Hoists afford consistent, satisfactory service 
under the most gruelling tests because the "backbone"­
that small part hidden inside the gear case-possesses a 
3½ to l factor of safety. No amount of frills will make a 
hoist serviceable unless this part has strength in the right 
place. Unstinted effort is expended to maintain this and 
other Tribloc parts to high standards. 
We would like to tell you how and why this effort can be 
capitalized in your own shop. Ask us to send you 
Catalog 7-B. 

FORD CHAIN BLOCK COMPANY 
2nd and Diamond St., Philadelphia, Pa. 

;=_ We also manufacture "THE MOTORBLOC"-
an electrically driven chain hoi,t, 

;.111,11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i: 
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Micani te armature and com­
mu ta tor insulation, commu­
tator segments and rings, 
plate, tubes, etc., Empire oiled 
insulating materials; Lino tape; 
Kablak; Mi.co; and other 
products-for the electrical 
insulating requirements of the 
railway. 

Catalogs will gladly be furnished 

MICA INSULATOR COMPANY 
Sole Manujacturer& of Micanite 

&tabli:Jhed 1893 
E IS Church St., New York 54% So. Dearborn St., Chlaaso 
i Work•• Schenectady, N. Y. 
~ a~ I 
i11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 111111 1111u1i 
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·,, ~ torth.is i 
. . &"\ ~'lW; '\JJ"e 

W-111; .:.."'!},- DoJ"sed: 
Cable 

"Y1.nchor 

DOSSERT 
Cable Anchor 

-another service best made by the Dossert 
Tapered Sleeve principle of solderless connec-
tion. 

See the Dossert 20th Year Book for various 
connectors that save time and improve the job. 

IP rite for Your Copy 

I ; 
TI-IIS800K 

I FR E E ~;:;:; .. t,~;- ; 
~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i 
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i Used and Surplus I 
I Equipment I 
I I NDIVIDUAL items of used I 
i equipment, or surplus new equip- i 
s ! 
~ ment, or complete plants, are dis- i 
j ~ 
; posed of ( and found) through adver- ~ 

! tising in the Searchlight Section of this I ; = 
~ = 
; paper. ! 
~ This is the section which so effrrtiw•ly nidl'll thP Governm<'nt in ! 
= selling the many millions of dollar., worth or surplus niaterinl and i 
~ equipment accumulatNl duriu~ the war without di"lturbinp: the ! 
~ ffiH~- I 
i ~ 

~ =================== i ~ i 
5 = 
§ I 
!"S EARCHLIGHT" ' 
i 
F..nu111u1111nn111111w1.11111111111111111111111111111111111111111111111m 111111m1111111111111111111111111 111111111111111111 1111111 1111111111111111u1111a 
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CORRECT IT 

USE LE CARBONE CARBON BRUSHES 

COST MORE PER BRUSH 

COST LESS PER CAR MILE 

W.J.Jeandron 
Hoboken Factory Terminal, 

Building F, Fifteenth Street, Hoboken, N. J. 
Pittsburgh Office: 634 Wabash Bldg. 

Chicago Office: 1657 Monadnock Block 

San Francisco Office: 525 Market Street 

Canadian Dlstrlbntors: Lyman Tube & Suppl7 Co., Ltd., 
MontrPal and Toronto I = 
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Complete satisfaction 
Operating perfectly and requiring 
minimum attention for maintenance 
and lubrication, Earll Catchers and 
Retrievers give genuinely satisfactory 
results. Their refinement of design, 
and mechanical superiority are sum• 
marized in the following five features, 
peculiar to Earll construction. 

No-wear Check Pawl 
Free-Winding Tension Spring 
Ratchet Wind 
Emergency Release 
Perfect Au_tomatic Lubrication 

◄, ... 
I -.. 

!==i Earl~~r?t,:
00

"",~ .. ~,.~~~c! .. ' r.,~-e,;:~evers 
; Railway le P:'"~ Enc~•ert:c~~~"'·• ~ ToronlAI, Oni. i Iatunat!Ot>at Oea•ral l:loctrlc c.., Schenectad7, N. 1:. 
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- · 
chamas 

Among the Hindus they grade castes down as low 
as 5th class-the panchamas-the sweepers-the 
"untouchables." 

A Hindu kid fell in a well and a panchama offered to 
rescue it, but the parents preferred to let the child 
drown rather thap have it touched by a 5th classer. 
In every line of endeavor quality can be graded down 
to a point where the lowest grade is untouchable. 

With carbon brushes these grades, starting with 
Morganite, drop down so considerably with each step 
that it is positively dangerous to go below the 3rd 
grade. 

Safety first! 

Main Office and Factory 
519 West 39th St., New York 

DISTRICT ENGINEERS AND AGENTS 

Pitt,bur,h, Electrical Engineering & Mf1, Co,, 909 Penn A~e. 
Cinci~nali, E)ec_trical En1ineerin1 & Mf1. Co., 607 Mercantile 

Library Budding. 
Clevelond, Electrical Enginttrln1 & Mfg. Co., 422 Union Buildin1. 
Baltimore, 0. T. Hall, Sales Engineer, 437·A Equitable Building, 
Revere, Mau., J. F. Drummey, 75 Pleasent Street, 
Lo, Anzelu, Special Service Sales Co., 502 Delta Building, 
San Frond,eo, Special Service Sales Co,, 202 Russ Building. 

= = 
-= 
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-= 
-= = = 

-= = = = 

= = = 
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_ Toronto, Can,, Railway & Power En1incerin1: Corp., Ltd., IOI -
Eastern Ave. " : 

Montreal, Con., Railway & Power En1ineering Corp., Ltd., 326 Crai1 _ 
St., West. 

WinnipeJ', Con., Railway & Power Engineerin1 Corp. Ltd. p O -
Box325. ' ' • · -= . -

f.1111111111111111111111111111111111111111111111111111111111111111111111111111111¥~ 
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Clark-Williams Tubular Iron Pole 
Reinforcing and Extension Clamps 

Years can be added to the life of any iron pole which has 
become corroded at the ground level with our REIN­
FORCING CLAMPS, or add~d height may be obtained 

§ by using the EXTENSION CLAMPS. 
~ ALSO MOUNTS FOR WOOD POLES. 

~ Ask for quotations on your requirements. 

I The Clark-Williams Engr. Co. I 
§ 886 Main St., Bridgeport, Conn. ~ 
~nn11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i 
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Strombos-Signals for 
Railway Service 

A pleasing sound of tremendous volume is 
emitted from the powerful Strombos Signal 
which is admirably suited for railway serv­
ice. Day in, day out, it broadc-asts a warn­
ing of approaching danger and promotes 
safe and efficient railway operation. 

The Strombos Signal operates on an air 
pressure of 10 lbs. and over and is con­
trolled: by lever valve and cord. It uses 
only 1/10 the volume of air required by a 
whistle. It has no moving parts· which 
might fail in the emergency. 

Write us f ~r more complete data. 

AMERICAN STROMBOS CO., 
IN CORPORA TED 

18th & Market Sta., Philadelphia, Pa. 
~IIIWJllllllllllllnlllllllllllfftflllllllllHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIUUlla 
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I Griffin Wheel Company i 
~ 410 North Michigan Ave. ! 

Chicago, Ill. I 

GRIFFIN 
F. C. S. 

WHEELS 
For Street and Interurban 

Railways 

Chioaio 
Detroit 
Denver 

FOUNDRIES: 

Boston 
Kmsa, City 
Council Bluff, 

St. P■ul 
Loa Aq■IN 
Tacoma 
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Cold Dinners i 
for your passengers? ! 

Not if you use 

AJAX 

I 
€! = 
i 
I 

BABBI'IT for ARMA TURES I 
keeps the rolling stock rolling I 

I 
~ i 

! The Ajax Metal Company I 
I PH~

5

~~~~L;s:ilA I ! NEW TORK CHICAGO BOSTON CLl!VXI.illD I 
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I Greater Service I 
I Per Dollar Invested I 
i § 
i ~ 
i I 
i ========. !~========= ~ ~ : ~ I . I 
I I 
I "Tiger" Bronze Axle and I 
I Armature Bearings I 
~ = 
i § 
i More-Jones "Tiger" Bronze castings for axle and § 
~ armature-bearing service was one of our early achieve- ~ 
§ ments. This is probably the most widely known § 
i bronze on the market. lt has stood the test of time. ~ 
~ There is nothing better for long, efficient and most § 
i economical results. Let us quote you. ~ 

i ~ 
I More-Jones Brass & Metal Co. § 
I St. Louis, Mo. I 

I MORE-JONES I 
i QUALITY PRODUCTS i 
L.1mmnt1flllllllllllllHlllllllllllllllll'"IIIIIIIIIIIIIIIIIIIIIUIIIIIIIIITIIIIIIIIIIIIIIIH ... llllllllmrm111111111111111111111111111111111111..i 
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I Change a wheel? Change a harp? i I Change a pole? I 
I / ! 
I ~ I 

I I 
I Easy as filling your pencil I 

with lead i 
We mean it literally I Any man can change §! 
trolley wheels, on a car equipped with Bayonet ~ 
Trolley Harps, in about 10 seconds-and this s 
without the aid of any tools. Pole changing ~ 
time, where the Bayonet Trolley Base and § 
Detachable Pole Clamp is used, averages about i! 
30 seconds. That's real time-economy for you. §! 
And remember, these devices are thoroughly ~ 
tested and fully approved-the only ones of § 
their kind made. §! 

Al•a Bayonet Special Trolley Wheels and Sleet Cuttn-a ~ 

Bayonet Detachable I 
Trolley Equipment ! 

BAYONET TROLLEY HARP co. I 
Springfield, Ohio I 

nnumrmtt11ta111lffllnmn11111111m11111111111111111m111n11mmm11111111t1111n1111111111111m11111111n111111111111H1111111111111111' 

em111a111111111111111111111111111111111111n111111111111u1111111111111111111111111111111111111111111111u1111111111tn111ttllUttllllllltlllHlltlUllllllllll§ 

I -· s 

·I PANT~.~OTE I 
Seat and Curtain Materials 

There is no substitute for Pantasote 

AGASOTE 
Trade Mark 

Roofing-Headlining-Wainscoting 
Th e only homogeneous panel board 

standard 
for electric railway cars 

and motor buses 

I ~~\_~~t46th\ 2j0 Park Avenue/ St....~ . _,,{1,,. ~ ~ ;f·· ~ \~- \ NEWYORK 6-✓,'/?~I 
~ : 

1 
\ , Panta.sote Pn>ducts ~ .,.,-.. ' 4. s 

i1 . i;..:!..-Zl!-.;:!UI . fi.,Both 1/~ ' s 
§ ELECTRIC RAILWAYS l.:W.-1f1!1·~-~~ - § = - ~I) 3 
~~ ~s~ ~ 

Jm1111111111111111111111111111111ri1111111111111111111111111111111111111111111111111111111111111111;111111111111111111111U,U.u.u.1.1i11Mt1111111111111111111111111I 

Drip Points for 
Added Efficiency 

The7 prevent creeplnl' moloture and qulckl7 drain the J)ftU-
coat In wet weather, keeplnl' the Inner area dr7. • 

The Above Inaulalor--No. 72--Voltaplt--'l'e■t--Dr7 M,000 
Wet a1.•oo. Line 10,000. 

Onr enl'ineen are t.lw&7a re~ 10 help 7ou on 7011r st .. 
ln1ulator problem. Write for catt.101'. 

Hemingray Glass Company 
Muncie, Ind. 

j Eat. 1848-Jnc. 1870 ! 
:.11111111n11111111111111111111111r111r11nn1m11111rn111111111111ttt111n111111n11111111111w1111111111111111r11m1m111111n11m11111111111111111111n1111ii 
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l!IIIWUIIIIHIIIIIIIIIHIUIIIIIIHIIHIUIIIHIIIIIHIIIIIIIIIIIIIHUIIIIIIIIIIHIIHIIIIIIIIJIIIIIIIIIIIIIIIIIIIIUIIUIIHIUIIIIIIHIOIHIIIJHlllnlUIIII!, I JJ!.JtJ.~~ •'-;:;:;.~t· I 
~ ___,.__,_. for Accessibility i 
= i 
§ and Reliability ii 
= = 

I "'"iimil£itf i 
i=; .IJ.!~!~ i_ 
= Phlladelpbl,., New York, Par1l,Eo1Iaall ., 

§_:= Sa/ea A.rent•: I 
Electric Service S upplies Co. ~ 

~ PhlladeJpbla New York Chlcaa:o I 
:!11111nn11111111111111111111111111111111111111111111111111111111111111111111111r11111111111111111111111111111111111111111n11111111111m11111111n11111111111111i 

~111111111 11111111111 11111111mn111 1111111111 ,iJl lll llllllllllllllllllllllllllll llll lllll ll lll lll1ll llllll ll lllllllllllllllllllllllllllllllllllllllllllllllUIIII~ 

= AMELECTRIC PRODUCTS ~=====:_ 

BARE COPPER WIRE AND CABLE 

TROLLEY WIRE 

WEATHERPROOF WIRE 

Rer. U. S. Pat . Office 

Incandescent Lamp Cord 

AND CABLE 

PAPER INSULATED 
UNDERGROUND CABLE 

MAGNET WIRE 

AMERICAN ELECTRICAL WORKS 
PHILLIPSDALE, R. I. 

Boston, 176 Federal: C.btcuo, 2 0·32 West Randolph Street : 
Cincinnati, Traction Didi.: New York, 100 E. 42nd St . 

.. tJHIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUlflll lllllll lllllllllllll llllllllllllllllllllllllllll lll llllllllll lllll ll llllllllllll lllll llJllllllllllll ll'r: 

Waterproofed Trolley Cord 

Is the finest cord that science and skill can produce. 
Its weari ng qualities a re unsurpassed. 

FOR POSITIVE SATISFACTION ORDER 
SILVER LAKE 

If you a re not famili a r with the qu ality you will be ~===_-============:_ 

surprised at its ENDURANCE and ECONOMY. 
Sold by Nat Wei,rhta and Full Len.rtha 

SILVER LAKE COMP ANY 
M anufacturers of belt, ai,rnol and other caTd•. 

Newtonville, Maaaachuaetts 
;i1111111111111111111111111111111111111111 11 11111111111111111111111111111111 111 11111111 111111111111111111 111 11111111111111111111111111111111111111111111111111111u1F. 

u1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 1111111111111111111111111111111111111111111111111~ 

~ ii'"'-------- --------- = I I • I i 
I ELE~;.;;~ i~~~ ~ A y I 
E LUBRICATION = 
s ~ e We solicit a test of TULC § 

I on your equipment i 
I The Universal Lubricating Co. I 
= Cleveland, Ohio -
i Ch1caa-o lwpreeentatlvea: Jame100-Ro11 Compr.u, g 

'"'""'"'l"""'l"'"""'"l"'l"""'"ll"'lllllllllllllllll~~~:1~~"'::1~1;1111 111 11111111111111 111111111 11111111111111111111111111111111111111 

~ IIIIIIIHIIIIIIIIIHIIIIIIIIIIIIIIIIHIIIIIHIIIIIIIUIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIUIIIHIIIIIIHIIIIIIIIIIIIIIHIIIIIIIIP,
0 

I 1NSU~~:;;~· 'WiiEs i 
!=~=== "Okonite;• ~ n?on~~!~! .. ~- •B" Tape, I 

Stnd for Handbook • 

The Okonite Company 

I ·~;;~~i~i~r:J~=~ 
;i11111111 1111111111111111111111111111111111111111111111111111111111111111111111111111111111 11 1111111111111111111111111111111111111111111111111111111111111111111mi:-

!!III IIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIJIIIIUIIIIIIIIIHIIIIIIIIIIIHIIHIIIIIIIIIIIII~ 

; ELRECO TUBULAR POLES I 

I .............. , , ...... :. ... o ... _ i 
= COMBINE 

I t:.::~~~~~i~~f g~~;1:~~:r.~; I 
f.11t1 llllllll lllllllllll lll llllllllllllllllllllllllltllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllli.111llllllllllllllllllllllllii 

51t11llll lfl llllllll llllllllllllllllllllllllllllllllllllllllll'-IUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIU\tlllllllflllllllllllllUlllll1• 

~ 
§ Advertisem ents for the 

j Search light Section 

I :~~~~=ij:::~~::,rJ:::: C•~:i;~~:~)::i~:;tw I 
I Wednesday ; 
I .,...__.....~ For issue out Saturday i 
I .... .,..-...... ~ oszo ~ 
~111111111 1111111111111111111111111111111111111111111111111111111l11111111111111111111111111111u111111111111111111111111111111111nr111111111111111111111111mtt1i 
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PITTSBURGH• OAKIAND,CAL,. CHICAGO 

I] 
Jr <JluHardware ,nalus the line l 
llHubbard ma/us tlu Hardware l 

I 

f.11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u11111111111111111111111111111111111111111111111111111111111F. rA; .. ~· .... w;id., .. , ...... , ......... , ...... , ......... .. 
Rail Bonds 

AND ALL OTHER TYPES 

Deacripti,.e Catalo~ue Furni•hed 

e:111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

SPECIALISTS 
in the 

Design and Manufacture 
of 

Standard-Insulated-and 
Compromise Rail Joints 

The Rail Joint Company 
165 Broadway, New York City 

••• 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111F. 

1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111e 

t,:erican Stee~.~ Wire· Com~1~~! · =_I==== 

Naw York Clenland D1onr 

Ban B'raacllco i! !..:::1 
Product. Co.PorUaod S..Ule ~ 

• IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJlllll!'.!lllllllllllllllllllllllllllllllllllllllll'r. fillllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllG 

:!fNllllllm11mmm111111111111111umn11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111,::: ~~============1~ 
I 
I 

I 
i = ;;; 

i 
5 

I 

Tisco Manganese Steel in trackwork, 
introduced by Wharton in 1894, is 
still the superior metal for long life 
under severest railway service. 

WILLIAM WHARTON JR. & CO.,-Inc. 
Easton, Penna. 

i~===========trl 
l;;111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111F. 

E 
E 
§ 
E 

Standard on 
60 Railways lo~ 
Track Maintenanca 
Track Conatruction 
Aah Dlapooal 
Coal Haullnr 
Concrete Ma terlalo 
Waate Handllna­
Excavated Material■ 
H■ulfog Croa ■ Tie■ 
Snow Dlapo1■ I ' 

Dllterentlal Crane Car 
Clark Concreta Brea ktt 

Differential Bottom Dump B■lla1t Car 
Dllfarantial Car Wbaal Truck and Tractor 

E THE DIFFERENTIAL STEEL CAR CO., Findlay, 0. 
~1,11111111,,1111,11111,1111,1111111111111,111111111111111,1111111111,111111,,1111111,1111,11111111•11111111,111,11111,111,1111111,111111111111,111,1111111,1111111a 

Lorain Special Trackwork 
Girder Rails 

Electrically Welded Joint, 

THE LORAIN STEEL COMPANY 
Johnstown, Pa. 

- Snlea OHicea: 

Pacific Coa•t Re,,,-uentativ■ : 

New York 
Dallu 

!=======,..=_=_ Atlanta Philedelp~l:lcago Pltt1h~~e;'hland 

United States Steel Product• Compan,. 
Loa Anrelea Pi'rtland San Franciaco Seattle ~ 

Export Repreaentativr,: g=_ 
United Statea Steel Productg Compan,., New York. N. Y. 

ffi11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111F. 

~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i11111111111111111111111111111111111111111111111111111111111111111~ 

I ~~§~~~~~~Iil!~~!E I 
O :.1a~tr.J¥ii~A y S:~?T ::.:' M~. ~.:==-1'.=_ 

Genesco Palat Olla Anderson Slack Adlustera 
Dunham Hopper Door Device 
Garlaad Ventllalors YeSJl!no'!1eCoaancdhDMou!b1el.e ~ecmkpaBn:vu11e• -
Economy Electric Devices Co.. ft -u D ~ 

Power Savin&' and lns1>ectlon Walter Tractor Snow Plow■ 5 
M~ ~ 

.ii11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111F. 
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rlllllllllllHIIIIIIIIIIIIIITHi£11111iilAliilclollclilllllll;lllllllw'i'Llcloxlllllllcloiv.i'PAi~~vl~III-IH~ll~M1 
§ ! 
§ 85 LIBERTY STREET, NEW YORK iE 
~ 5 
~ Builders since 1868 of Makers of Steam Superheaters i 

. i_! ;c:,~;tf {i!1[J~::: """""" :;~~;ii1~:
0

e:~~t; I_ 
LEVELAND, Guardian Building DENVER, 435 Seventeenth Street 

§ CHICAGO, Marquette Building SALT LAKE CITY, 405-6 Kearns Buildln!? § 
§ CINCINNATI, Traction Building WORKS SAN FRANCISCO, Sheldon Building § 
~ ATLANTA, Candler Building Los ANGELES, 404-6 Central Building § 
iii PHOENIX, ARIZ .. Heard Building Bayonne, N. J. SEATTLE, L. c. Smith Building ~= 

E
E DALLAS, TEX., 2001 l\fllgnolia Building Barberton, Ohio HAVANA, CUBA, Calle de Aguiar 104 = 
5 HONOLULU, H. T., Castle & Cooke Building S>..N JUAN, Porto Rico, Royal Bank Building § 
§ PORTLAND, ORE., 805 Gasco Building § 

ii 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111, 

~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111; 

International = 

Registers 

!l'IIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~ 

Th,~:~:::=~~ T:.,~:Iley Wheels I 
~!1i~e~:tr=~~ b:j~~;e ~:d s~:u ============i: 

electric railway systems for a 
period of thirty years. Being 
exclusive manufacturers, with 
no other lines to maintain, it is 
through the high quality of our 
product that we merit the large = 

Made in single and double 

types to meet requirement, 

of service. For band or foot, 

mechanical or electric opera­

tion. Counters, car fitting,, 

conductors' punches. = the assurance that you pay no patronage we now enjoy. With ====I=== 

- - premium for quality we will 

H ··•·";~~~:!~~ ~?~ I The International Register Co. 
15 South Throop Street, Chieaco, lllinoi1 

:111111111111111111111111111111111111111111111111111111111111111111111111111111111 1111111111111111111111111111111111111111111111111111111111111111111111111111111111F. ij11111111111111111111111111111111111111111111n1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n11111F. 

:;!lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllHIIIIIIIIIIIIIIIIIIIIIIIII!:: 

' MORE MILES PER D~!';;f ~ j='-§ 

TROLLEY WHEELS 
One customer wrlte&-"HaTe been 
using your harvs and wheels tor 
the past twelve or filteen months 
and do not hesitate to eay they 
have given us more mUee per 
dollars invested than any other 
wheel we have ever used." 

Write for Reference• 

THORNTON TROLLEY WHEEL CO., Inc. 
ASHLAND,KENTUCKY 

EtH1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111••;:: 

~11111111111111111111111111111111111111111111111111111111111111111111i111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

i lnstantaneousRe'listration bytheR1sset1~r 

I ROOKE of fare collection-

i=_= SYMee•_STEM ~IF. 'I 
type1 of can and bu1e1. The - j ~ '\, 
1tand device, a1 1hown, adapts ~ \_ \ 

ter portable ·or .tationary, at <= 

.. every condition for all flil- -~ 
it to one-man u1e1-makin&' re&"i•- _; , ~·;=- Jf. 
option. Handle, nickels, dime1, = 
quarters, or metal 

k .,,.,. ~ l'-.L•1' One-Jn4ne&-tic eta, in anv com• _... --
~ ~; ••• Ono•m•• S,u 

fi7Jf~:-•·i1ttJ: ~~----- 1==-! 

Rooke Automatic Register Company Providence, R..1. 
• IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJllllllllllllllllllllllllllllllllfllllllllllllllllll'f. 

9111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i 

FARE 

BOXES for BUSES 
Let us tell you of this especially de­
signed box for this class of service, 

I 
I 

I 
ii 

The Cleveland Fare Box Co. ~=~ 
4900 Le:itin&'ton ATe., CleTeland, O. 

Canadian Cl•veland Fare Box Ca., Ltcl. ~ 
Preston, Ontario I 

5 IN • • HANOE:8 § ~ C8uNTmo And Sortmg Machines CARRIERS Tokens 1 
~llllllln!IIIIIJIOIIIIIIIIJIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIHIIIIIIIIIIIIIIUUIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIII.I 
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, t '. • • . . . : • I 

USED EQUIPMENT c& NEW-BUSINESS OPPORTUNITIES 
l!~'1>1SPLAYCD-R.ATE l'Ea WORD: 

ro,itiotl• 11•ant~d. 4 centa a word. mlntmw,1 
TS nnt1 411 in1trtlon. J>>-Y•ble 11' adHnce. 

l'wllHHU l'nco11t and all oth" da,1tftcatlon'\11 

8 ce,111 ■ wurd. mJnimmn eh1rce $ !. ••• 
l'r-•• U NOia a line an lnaer\lon. 

POSITIONS WANTED 

POSlTIO~ wanted as Inspection or shop 
foreman, 10 years as armature winder, 
motor repairman, and acting Inspection 
foreman, wlll guarantee good results. 
PW-914, Electric Railway Journal, 1600 
Arch St .• Phlla.., Pa. 

SUPERINTENDENT transportation. With. 
a wide experience and successful record 
on city and Interurban properties also 
co-ordination of rail and bus service, 
successful In handling labor, public reJa: 
tlons, .-tc. Recognized as a transporta­
tion otnclal of exceptional ability fully 
capable of getting results on any prop­
erty. At present engaged. Personal 
reasons for desiring change. Best of ret­
erences. Correspondence Invited. Address 
PW-915, Electric Railway Journal, 
Guardian Building, Cleveland, Ohio. 

l!'it"CIRMATlON: DISPl.AYl,;U -IUTt: l'ER lNCH: 

Hcz .,·,u11bn,r In care of any of our offlrl"S 
count 1 O word• addlllonal In undisplayed ads. 

Dl~tolllft of 10 '1«, 1t one l)lymmt. ts made ln 
advanoe fOI' tour consecuttH lo1erlle111 Clf 
undhplayed ads foal Jn,Judlne prOl)Olab). 

illllllllllllllllllllllllllllllfllllllllllllllllllllllllllllllllllllllUIUllllllllllllllllllllllllllllllli 

i_; R~tary Converters ~ 
1--500 kw •• 600-v., 833 amp .• 900 r.p.m., 

i 6-ph., compound wound Westinghouse 

-

;=====_,_ Rotary Converter, with 3-165 kva .. 60-ey., single ph., 13200 ..-. primary 
transformers with A.C. and D.C. panel•. 

1-300 kw .• !100-v., 500 amp., 1200 r.p.m., 
-_; 6-ph .• compound wound int.erpole Weet-

lnghou!B Rotary Converter. with 3-
i 110 kva.. 60-cy., elngle ph., 13200-..-. i primary transformers with A.C. and f D.C. panels. 

@ GEO. SACHSENMAIER CO. i 92(5 N. Third St., Phila.delphla, Pa. 
51111n1111111nnn111111111111111111111111111111111111111111111111n11111111u11111111111n11111111111._~ 

l t<' 3 inches ..•....• , •••.. 1.i.so in Inch 
•l to T lnche!I,. . • . • • • . • • . • • -l.3ft an inch 
!( to 14 lncht-1 .•• .• : •••••• .• 4.10 an inch 
)latN. for hu.aer 1p,.1cea. or yf'arly ral .-:s. op ref)t1t•t. 
Jri adNrtvi,a~ t,u-h h: mMsured unttally on 

ooo eoJumn. 3 col-umn1-30 tntfu•• -to• JM11e. 
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E RJ 

......... u111111n11u1111111,111u11u11n11111111111111111Nn1111111111111111111111111111111111111111n11111u11111111111111n11111111111111111111111111111111111111111111111111111111u111111H11n11111111111111ru·i 

i 
' ' Opportunity" 

Think "SEARCHLIGHT" 
WflllllfllllHHHHIUHIHIIIIIUIUHIHfllNUUHHHUIUflllllllllllHIIIIIIIIUIIIIIIIIIIIHIIIIIHIIUIIIHHIIIIIIIIIIIIUHIUIIIUIIHiu1111111n1111111111111111111m11111u1u1111111111,111111n11u11n1to~ 

Advertising: 
First! 

2 :-l_-·:.;i~~~l::=-·.1=: 
Commonwealth Bid.-.. Phlladelphla. Pa. 

!'U111IIIIIIHHUll11111HIIIIIIIUUIIIUUIIIIIIIHIIHUIIIIIHIIUIIIIUllllllllllllttllHIUtUHIIIII. 

~1111111111•u11111111111111111111111111m1111111111111ttntt11tfllllllflltflllflllflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll1IIIIIIIIIIIIIIIJll11tfllltfl!: . I 
~ 

Today's Prices Are Highest I 
'===== The quicker idle equipment is sold, the higher the I 
= selling price it can demand-today's prices are always = 

!;;'. ~:!:::::a;::mitted to remain unused depreciates I===_ 

; Let rapidly ·and occupies valuable space. Every day of ~ 
~ "Searchlight" idleness brings down the possible selling price. = 

I i:': l~~;;:~;~:;.;D:;;.;;:;;;;~;;;;;:;:; I 
I=;;= in the Searchlight Section, where he knows that those i=_=~ 

~ who might need what he has will be most likely to ~ 
look first. 

I I 
L---·------·-·-·-,,····-·-"-""···-""-·"~"-·-"-···"-"-"-·-"···-·-·-"-·-·-J 
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Advertising A,i:encl,a 
Doyle Kitchen & McCormick 

Advertlalnc, Str.,.,t C&r 
Collier, Inc., Barron G, 

Air llmba 
Christensen Air Brake Co. 
Weatinghouse Air Brake Co. 

Air Recelyers & After-
cooiers 

Ingersoll-Rand Co, 
Anehor■ , Gu 

J:lec. Service Supplies Co. 
Ohio Braes Co. 
Weetlnchouee E. & M. Co. 

Appraisals 
American Appraieal Co. 

Armature Shop Tools 
Elec. Service Suppllee Co. 
Columbia Machine Worka 

Antomatlo Return · Switch 
Stands 

Ramapo Ajax Corp. 
Aul<lmatlc, Safet:r Switch 

St&nda 
Ramapo Alax Corp. 

A.xlee 
Bemis Car Truck Co. 
Bethlehem s,eel Co. 
Brill Co .. The J. G. 
Carnegie Steel Co, 
Johnson & Co .. J, R. 
Nations! Railway Appliance 

sf~dard S'teel Worke 
Westinghouse E . & M, Co. 

Axles, Carbon V&nadlnm 
Johnson & Co .. J. R. 

Axles (Front & !war) J\fot,or 
Truck & Pussenger Car 
Timken-Detroit Axle Co ., 

Th e 
Axlllll, Stttl 

Bethlehem Steel Co . 
Carnegie Steel Co. 
Johnson & Co .. J . R . 

Axles, Trailer &: Motor Dus 
Timken-Detroit Axle Co .. 

The 
Babbitt llletal 

A jax Meta l Company 
J ohnann & Co .. J, ~­
More-J one, Brass & Metal 

Co, 
Babblttln,; Devl~as 

Columbia Machine Wke. 
Badges and Button• 

Elec. Service Suppllee Co. 
Internatlon11l Register Co, 

Bearinga, Anti-Friction 
Hyatt Roller Bearing Co. 

B..arln,:s and Beorlnr; llletals 
AJax Metal Company 
Bemis Ca r Truck <.;o, 
Brill Co., The J . G. 
Columbia Machine Wkl. 
General Electric Co. 
More-Jones Braes & Met al 

Co . 
Westlnr;h ou se E . & M. Co. 

Bearlnr;s, Center and Roller 
Side 

Columbia Mschine Works 
Stucki Co., A. 

BPRrlniro, Roller and Ball 
H yatt Roller Bearinir Co. 
Norma Hoffman Bearinir 

Corp. 
Bells & Buzzrrs 

Consolidated Car Heatlnr; Co. 
Bells and Goni:■ 

Brill Co ., The J, G. 
Columbia Machine Wkl. 
Elec. Service Suppllea Co . 

B,nders, Rall 
R ailway T r ackwork Co. 

Bodies, Bos 
Cummln,i:e Car & Coach Co. 

Body Jllaterlal-llaskellte & 
Plymetl 

Haskellte Mfr, Corp, 
Bollen 

Babcock & Wilcox Co. 
Bolts, Nuts, R ivet• 

Russell Burdsall & Ward 
Bolt & Nu t Co, 

Bond Teat rrs 
Amer, Steel & Wire Co. 
Elec. Service Supplies Co. 

Bonding Appnrntn• 
Amer. Steel & Wire Co. 
Elect ric Railway Improve-

ment Co. 
Eiec. Service Suppllea Co. ' 
Ohio Brs•• Co. 
Railway Tr11ckwork Co. 
Una Wrldinr; & Bon<Unr; Co. 

Bonda, Rnll 
American Steel & Wire Co. 
Electric Railway Improve-

ment Co. 
Elec. Service Supplies Co. 
Gener a l E lect ric Co, 
Oh1n BrR"" Co. 
Railway Trackwork Co. 
Una Weldlnl' & llondlnl' Co . 
Westln&'houee E. Ir- M. Co. 
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WHAT AND WHERE TO BUY Enclneera, Cou■ultlnl', Ce• 
.J?i"~!ni &~-· or.~~Unr; 

Brackm a.nd Cro11 Arm■ 
(See aloo Pole■, Tl,., 

P1111ta. etc.) 
Bates J;:xpanded Steel Truss 

Co. 
Columbia Machine Worka 
Electric R:r, Equipment Co. 
Elec. SerYlce Suppllea Co. 
Hubbard & Co, 
Ohio Bl'&III Co. 

Bral.:e AdJu■t«I 
Brill Co .. The J, G, 

~~~lt~~:~o~!e A~~lt~~'.'8c~~-
Brake Shoee 

Bemis Car Truck Co, 
Brlll Co .. The J. G. 

Brakea, Brake Syet<,mo and 
Brake Parts 

Bemis Car Truck Co. 
Brlll Co., The J. G. 
Columbia Machine Wke. 
G<!nera.l Electric Co. 
N a.tlnnal Brake Co. 
Sa fety Car Devices Co, 
Westinghouse Traction 

Brake Co, 
Bru.she■, Carbon 

G<!neral Electric Co. 
Jeandron, W. J. 
Le Carbone Co. 
Morganite Brush Co. 

ie~ln':t~~~teE~l M. Co. 
Brushes, Graphite 

Morganite Brush Co. 
U. S. Graphite Co . 

Brushes, "'ire l,neumatlc 
Inirerso!I-Rand Co. 

Brush Holdrrs 
Columbia Ma.chine Works 

Bulkhead• 
Haskellte Mf&'. Corp. 

Bus Seats 
Hale-Kilburn Co. 
Heywood-Wakefield Co. 

BW1e11, Jllotor 
Amer ican Car & F oundry 

Mo tors Co. 
Brill Co .. The J . G. 
Cummlnn Car & Coach Co. 
Fageol Motor Co. 
Graham Brothers 
International Motor Co. 
Mack Truck s . Inc. 
Six Wheel Co. 

lloehln,:s, Case llardened and 
J\lan,:anese 

Bemis Car Truck Co. 
Brill Co ., The J, G. 
Columbia Machine Works 

Cables (See \\"Ir,. and 
Cablee) 

Cambric Tape■, Yellow and 
Black Varnished 

Irvington VBrnlsh & Ina. Co. 
Mica Insulator Co. 

Carbon Brusbee (See 
Bru.shea, Carbon) 

Car Lll'htlnr; FlxtnrN 
Elec. Service Suppllea Co. 

Car Panel Safety Switches 
Consolidated Car Heating 

Co. 
Westln&'house E. & M. Co. 

Car '\Vheelo, Rolled StMI 
Bethlehem Steel Co. 

Cars, Damp 
Br!II Co., The J. G, 
Differential Steel Car Co. 

Cara, Gae, Rall 
Brill Co .. The J. G, 

Ca.ro, P!lsweni::er, Ft"elcht, Ex-
press. etc. 

Amer. Car Co. 
Brill Co., The J. G. 
Cu m mlnllr• Car & Coach Co. 
Kuhlman Car Co., G. C. 
NatlonBI Ry. Appliance Co. 
Wason Mfg. Co. 

CnrA, Second llnnd 
Elect r ic Equipm ent Co. 

Cara, Self-Propelled 
Bril l Co., The J . G, 
General Electric Co. 

Ce.stings, Bra88, Composition 
or Copper 

AJax Metal Company 
Anderson l\Jfg. Co., A . & 
J. III. 

Columbia Machine Wlu. 
Jllore-Jones Braes & llletal 

Co. 
Cnstlncs , Gra y Iron a nd Steel 

Amer ican Steel F oundries. 
Bemis Car Truck Co. 
Columbia M'schlne Wka. 
Standard Steel Work■ 
Wm. Wharton, Jr, & Co .. 

I nc. 
Cn•tlnc•, Mnlleahle & llmsa 

Bemis Car T r uck Cn. 
Columbia Machine Wke, 

CntchrrR and Retrle,·er■, 
Tmllry 

Eorll , C. I . 
Elec. Servlc,, Suppliea Co. 
Ohio Br a.so Co. 
Wood Co., Chae. N. 

Ca.lenar:r Constmctlon 
Archbold-Brady Co, 

Cellln,i: Car 
Haekellte Mfr;. Corp, 
Pantasote Co., Inc. 

C•lllngs, Plywood Panel• 
Haskelite Mfg, Corp, 

Chal.r1, Parlor Car 
He;,-wood-Wakefteld Co. 

Cban.-e Carriere 
Cleveland Fare Box Co. 
Electric Service SUppllee Co. 

Clrenlt-Brenker• 
Anderson Mfg. Co., A. & 
J.M . 

General Electric Co. 
Westinghouse E. & M, Co. 

ClamJ)II and Connector■ ror 
Wlrf'!J and Cable■ 

Columbia Machine Works 
Dossert & Co. 
Elec. R:r. Ecaulpmeot Co. 
Elec. Ry. Improvement Co. 
Elec. Service SnPollee Co. 
General Electric Co. 
Hubbard & Co, 
Ohio Brass Co. 
Weatinrhouse E. & M. Co. 

Cleon•rs and Scmpera, Tmck 
(See also Snow-Plows, 
Sweepers and Brooma) 

Brill Co .. The J, G, 
Ohio Brass Co. 

Clusters a.nd Socketa 
General Electric Co. 

Coal and Ash Handling (See 
l:onveylnir and Holstine 
llle•hlner:,) 

Coll Bandin.: and 'Winding 
Jlfnchlnee 

Columbia Machine Wko, 
Elec. Service S,Upplle• Co . 
Westinghouse E. & M. Co. 

Coll•, Armature and Flrld 
Columbia Machine Wke, 
G1!ner8l Electric Co. 
Westinghouse E. & M. Co. 

Coils, Choke and Klcklnr; 
Elec. Service Suppllea Co, 
G<!neral Electric Co. 
Westln&'house E. & M. Co. 

Coln Conntlnl' JIJachlnea 
Cleveland Fare Box Co. 
International Register Co. 

Coln Sortlnir l\111chlnes 
Cleveland Fare Box Co. 

Coln Wrnppers 
Cleveland Fare Box Co. 

Commutator Slotter■ 
Columbia Machloe Work9 
Elec. Service Supplies co. 
General Electric Co. 
Westln,rhouse E. & M. Co, 
Wood Co .. ChllO, N, 

Commutator Truing Devices 
General Electric Co. 

Commutator• or Parts 
Cameron Eloc'I Mfg. Co. 
Columbia Machine Wka. 
G<!neral Electric Co. 
Westlnchouse E. & M. Co. 

Compressors, Air 
G<!neral Electric Co. 
I ngersoll-Rand Co. 
Sullivan Mo.chlnErY Co. 
Westlnghouae Tr. Br. Co . 

Comprrsi,.nrs • . Air. Portable 
Inger soll-Rand Co. 
Sullivan Machinery Co. 

Compre~sorR. Gns 
Sulllvsn Machinery Co, 

Condeneers 
G<!neral Electric Co. 
Ingersoll-Rend Co. 
Westinghouse E. & M. Co. 

Condenser Pn pErs 
Irvington Varnish & lna. Co. 

Cnnnectnn, Solderlesa 
Dossert & Co. 
Westinirhouse E. & M. Co. 

Connectors. Trailer Cnr 
Columbia ~l achin .. Work• 

Consolidated Car Heating Co. 
Elec, Servlee Suppllea Co. 
Ohio Brnss Co. 

Controllers or Parts 
Columbia Macblno Wka, 
Genera.I Electric Cn. 
Weatlnirhouse E. & M, Co. 

Controller R•gnlators 
Elec. Service Supplies Co, 

Controlllnir Syotnne 
General Electric Co , 
Westln&'house E. & M. Co . 

Oonnrtero. Rotar:r 
General Electric Co . 
Westlncbouse E, & M, Co. 

Copper Wire 
American Brase Co 
Anaconda Copper .Mlnlnr Co. 
Rome Wire Co. 

Copl>ft' Wire Instrnmenh 
llleosurlnr; Testlnr; and 
Recnrdlnir 

American Brass Co. 
American Steel & Wire Co. 
Anaconda Copner Mlnlnia: Co. 

Cord, Bell, Trolley, Reclster 
Brill Co .• The J. G, 
Elec. Service Supplies Co. 
International Reia:lster Co. 
Roebllnll''S Sona Co., J, A., 
Samson Corda,re Works 
Sliver Lake Co. 

Cord Connectors and Conpler11 
Elec. Service Supplies Co. 
Samson Cordage Works 
Wood Co .. Chas. N, 

Couplera, Car 
American Steel Foundrlea 
Brill Co •• Tha J, G. 
Ohio Braes Co. 
Weetlnll'house Tr. Br. Co. 

Cranes, Hoist & Lift 
Electric Serv ice Supplies 

Co. 
Cross Arma (See llracketo) 
Cro881nr; Foundation• 
lntemationsl Steel Tie Co. 

Croulnc• 
Ramapo Alax Corp, 
Wm. Wharton Jr, & Co., 
Inc. 

Crossing, Froa: and Switch 
Ramapo A.Jax Corp. 
Wm. Wbuton, Jr. & Co., Joe. 

Crossin..: Jllan,mnese 
Bethlehem Steel Co. 
Ramapo Alax Corp, 
Wm, Wharton Jr, & Co .. 
Inc. 

Archbold-Brad:, Co. 
Beelrr, John A. 
Bibbins, J. Rowland 
Buchanan & L&7nl' Corp. 
Day & Zimmermann, Inc. 
Drum & Co .. A. L. 
Ford, Bacon & Davis 
Hemphill & Wells 
Holst, Enrelbardt W. 
Jackson, W a.I ter 
Kelker & DeLeuw 
Kelly Cooke & Co. 
McClellan & Junkersfeld 
Richey, Albert S. 
Ssndereon & Porter 
Stevens & Wood. Inc. 
Stone & W•bster 
White Eur. Corp., The J. G. 

Engines, Gu, Oil or Stum 
Ingersoll-Rand Co. 
Westlnrhouse E. & M. Co. 

Extrrlor Side Panela 
Baakellte Mfc. Corp, 

Fare Boxes 
Cleveland F11re Box Co. 
Nat'l RY, Appliance Co. 
Perey Mfr, Co .. Inc. 

Fare Rerleters 
Electric Service Sup. Co. 

Feneea. \l'oven \l1re and 
Ft!nce Posts 

Amer. Steel & WI.re Co. 

Fenders and Wh•el Goard■ 
Brill Co .. The J, G. 
Consolidated Car Fender Co. 
Star Bras• Work• 
Wood Co .. Chee. N, 

Fibre and Fibre Tuhlni: 
Westlnchouse E. & M. Co. 

Field Colle (See Coll■) 

Flnlshlnc lllaterlal■ 
El'.l'l>tlan La.cquer Mfr. Co. 
Valentine & Co. 

Crosslnca, Track (See Track Flaxllnum Insulators 
Soecial Work) Nat'l Ry. Appliance Co. 

Crossins:s, Trolley 
Ohio .Hras9 Co. 
Westinchouse E. & M. Co. 

Floodllghta 
Elec, ServlCll Suppllea Co, 

Curtains & Curtain Fixtures Floor, Sob, 
.Hrlll Co., The J, G. Haskellte Mfr. Corp. 
Morton Mir;. Co, 
Pantasote Co.. Inc. Floon 

Dealer's l\Inchlnery & Second Hukellte Mfr. Con>, 
Hand Ecruh>ment 

Elec. Ecaulpment Co. 
Hyman Michaele Co. 
Sachsenmaier Co .. Geo. 
Sa lzberg Co., Inc., H. E', 

Derailing Devices ( s.,., &loo 
Track Work) 

Derallin,:- Switches 
Ramapo Alax Corp. 

De,itlnatlon Sli:n• 
Columbl& Machine Wke, 
Electric Service Suoplles 

Co. 
Detective Service 

Wish-Service, P. Edw!ll'd 
Door Operatlnr Devices 

Brill Co., The J. G. 
Coneolldated Car Hestlnr; Co. 
Nat'! Pneumatle Co., Inc, 
Safety Car Devices Co. 

Doors &nd Door Fixtures 
Brill Co .. The J. G. 
G<!nerBI Electric Co. 
Hale-Kilburn Co. 

Dooro, Foldlnr; v ... t1bnlr 
Nat'l Pneumatic Co., Inc. 
Safety Car Devices Co. 

Drllla, Rock 
Sullivan Machinery Co. 

Drills, Track 
Amer, Steel & WI.re Co. 
Elec. Service Suo. Co, 
Ingersoll-Rand Co, 
Ohio Brase Co, · 

Dryers, ~nod 
Elec. S~rvlre Supplies Co. 
Ohio Brass Co. 
Westinghouse E. & l\I. Co. 

Ear■ 
Columbia Machine Works 
Electric Service Suppllee 

Co. 
Ohio BrBas Co. 
Westinchouse E. & M. Co. 

Eltttrlc Grlndrrs 
Railway Trackwork Co. 

Electrical Wlrrs and Cables 
Amer. Electrical Works 
American Steel & Wire Co. 
Roeblinir'a Sons Co., John 

A. 
Rome WI.re Co. 

Electroa .. , Carbon 
Railway Trackwork Co. 
Una Weldinc & Bondlnc Co. 

Eledrodes, Stt'rl 
Railway Trackwork Co. 
UnB Weldin&' & Boodllll' Co, 

Forrlnir:• 
Brill Co .• The J. G. 
Carnegie Steel Co. 
Standard Steel Worke 

Frol'■ & Croaslop, Tee Rall 
Bethlehem Steel Co. 
Ramapo Alax Con>, 
Wm. Wharton Jr. 4 Co •• 
Inc. 

Froc■, Track (See Tr&ck 
Work) 

Frnca, Trolle:r ' 
Eleot.rlc Service SUpplle, Co. 
Ohio Braas Co. 
Weatlnchouee E. & M. Co. 

Fnnnrll Caatlns■ 
Wm, Wharton, Jr, & Co., 
Inc. 

FDM• and Fuse BOXf'fl 
Columbia Machine Wlu. 
Consolidated Car Heating Co. 
G<!neral Electric Co. 
Westinl'house E. & M. Co. 

Ftll!ff, Rt!ftll&ble 
General Electric Co. 

Oasketa, Asb .. toe 
Westinr;house Tr. Br. Co. 

Ga8-Eleetrlo Cara 
General Electric Co. 
Westinghouse E. & 11!. Co. 

Ga■ Producer■ 
Weatlnr;house E. &. M. Co. 

GnlH, Car 
Brill Co .. The J. G. 

Gauges. Oil & \\'oter 
Ohio Brass Co. 

GN1r Bianka 
B,•thlehem Steel Co. 

s.::~~.g~"s°Pe'e'l ~o~· 
Sta.ndard Steel Work, 

Grnr Casrs 
Chlllinirworth l\Jf&', Co. 
Columbia Machine Wlu. 
Elec. Service eupplles Co. 
Westln&'house E. & M:. Co. 

Grara and Pinion• 
Bernie Car Truck Co. 
Bethlehem Steel Co. 
Columbia Mschlne Wlu. 
Electric Service Suoollee 

Co. 
( Continued on page O(l) 
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Portable Air Power Units 

Ingersoll-Rand Portable Air Com­
pressors and Tools account for important. 
savings in track work. 

The Paving Breakers save from 60% 
to 75% of the time and labor required 
by hand methods for tearing up pave­
ment or breaking out heavy concrete 
foundations. 

The Pneumatic Tampers enable four 

men to do more and better work than 
twelve to sixteen men using hand picks 
and bars. Furthermore, Pneumatic 
Tampers make a more uniform track­
one which stands up twice as long as that 
tamped by hand. 

Ask for complete data on the savings 
these power units are making on different 
roads. 

INGERSOLL-RAND COMPANY-11 BROADWAY. NEW YORK CITY. 
Offices in principal cities the world over 

FOR CJ\NAnA REfER·CANADIAN INGERSOU:RA.~D CO. LIMITED. 260 Sf.JAMES STREET. MONTRE.AL. Q_UEBEC. 

mid 
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General Electric Co. 
Nat'! R:r. Appliance Co. 
Nuttall Co., R. D. 
Tool Steel Gear & Pinion Co. 

GeneraUn1r Seto, Ou-ElectTlc 
General Electric Co. 

Gmtrator1 
General Electric Co. 
Leece Neville Co. 
Westinghouse E. & M. Co. 

Girder Ralls 
Bethlehem Steel Co, 
Lorain Steel Co. 

Gongs (See Bells nod Gong•) 
Or1!88N (See Lubricants) 
Grinders nnd Grinding 

Supplies 
Metal & Thermlt Corp. 
Railway Trackwork Co. 

Grinders, Portable 
Railway Trackwork Co. 

Orlndero, Portable Electric 
Railway Trackwork Co. 

Grlndln,r Bricks and Wheels 
Railway Trackwork Co. 

Ou&rd Rall Clampe 
Ramapo Alax Corp. 
Wm. Wharton, Jr. & Co .. 
Inc. 

Guard Ralla, Tee Rall and 
lltlan,:aoese 

Ramapo Alax Corp. 
Wm. Wharton, Jr. & Co .. 
Inc. 

Gnardo, Troller 
Elec, Service Sup. Co. 
Ohio Brass Co. 

Ila.mmers, Pneumatic 
Ingersoll-Rand Co. 

Barpa, Troller 
Ba.vone t Trolley Harp Co. 
Columbia Machine Works 
Eltc. SerTice SupplJeo Co. 
More-Jones Brass & Metal 

Co. . 
Nuttall Co., R, D, 
Star Brae• Work• 
Thornton Trolley Wheel Co. 

BMdl.lrht1 
Eleg. Semce Sur;,plle• Co. 
General Electric Co. 
Ohio Brus Co. 

Beadllnlo,i: 
C,olumbla Machine Workll 
Bukellte Mir. Corp, 
Pantaaote Co .. Inc. 

Beetero, Car (F.lec-trle) 
Consolidated Car Heatinit Co 
Gold Car Heat. & L11tM. t;u. 
Nat'! Ry. Appliance Co. 
Smith Heater Co., Peter 

Beaten, Car, Ilot Air and 
W&ter 

· Smith Beater Co., Peter 
Deniers, Oar, Stove 

Smith Heater Co., Peter 
Belmei-Weldinr 

Railway Trackwork Co. 
Una We lding & Bonding Co. 

Hoists and Llftw 
Colombia Machine Wke. 
Ford Chain Block Co. 

Holste, Portable 
lngereoll-Rand Co. 
Sullivan Machlner:r Co. 

Homa, ca, 
Amerkan Stromboo Co. 

Hose, Bridges 
Ohio Br ass Co. 

nose, l ' neumatlo 
Weetlni:-house Traction 

Brake Co. 
I1rnltlon Units 

Lee cc Ne ville Co. 
Inatrnmeoto, Mf"&Ollrln1r, 

TNtln,i: and R...,..rrllnr 
Amer ican Steel & Wire Co. 
General E lectric Co 
Wesllni:-houee E. & ·M. Co. 

lnmlatlni:- Cloth, Paper and 
Tape 

General Electric Co. 
Irvln.-ton Varnish & Ins. Co. 
Mica Insulator Co. 
Okonlte Co. 
Okonlte•Cal lender Cable Co. 
Inc. 

U . S. Rubber Co. 
Westinghouse E. & M. Co. 

In1111latlnr Silk 
Irvini,ton Varnish & Ino. Co. 

lnsulatlnit Varnlahee 
Irvington Varnish & Ins. Co . 

Ineulatlon (See also Paint.) 
Electric Ry. lliuipm,:nt Co, 
Electric Service Sup. Co. 
General Electric Co. 
Irvln.-ton Varnish & Ino. Co. 
Mica Insulator Co. 
Okonlte Co. 
Okoni le-Callender Cable Co. 

Inc. 
U. S. Rubber Co, 
Weetln.-house E. & M. Co. 

lnaulatlon Slot 
Irvlo.-ton Varnleh & Ina. Co. 

IDIUl&tior Pine 
Else. SerTlce SuppUea Co. 
Hubbard & Co. 

lnmlator■ (See alao Lin• 
llaterlal) 

Elec. Ry. Equipment Co. 
Elec, Semce Sur;,plle• Co. 
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General Electric Co. 
Hemlnrr&:r Glue Co. 
Irnn.-ton Vamlah & Ina. Co 
Ohio Br&II Co. 
We1tln1thouae E. & M. Co. 

Interior Side Llnlnit• 
Baskellte Mfr, Corp. 

Interurban Care (See Care 
Paas,nJ:er, Frehtht. Expre&e 
etc.) 

lacka (See also era.,.,., 
Ilulot■ end Lifts) 

Buda Co. 
Columbl& Machine Wke. 
Elec. Service SuPpllee Co. 
National Railway Ar;,llance 

Co. 
lolnts, Rail (See Rall ,JolDtl) 
lonmal Boxeo 

Bemis Car Truck Co. 
Brill Co .. The J. G. 

Lacquer Flnlshee 
Egyptian Lacquer Mf.-. Co. 
Valentine & Co. 

Lampe, Ow,rda alld Fbttoree 
Elec. Service Sup. Co. 
General Electric Co. 
WeatlDrhouae m. & M. Co. 

Lampe, Aro and Ineand-nl 
(See also Beadllitht■) 

General Electric Co. 
Weetln.-houeo E. & M. Co. 

Lampi, Sl,i:nal and Ma.rk..­
Elec. Service Supplies Co. 
Ntchols-Llnlem Co. 
Ohio Brass Co. 

Lenwmo, Claaalftcatlon 
Nlchols-Llntem Co. 

Letter Boards 
Haakellte Mfg. Corp. 

1.lghlinJ: Systems 
Letc<1 Neville Co. 

"'li~~f.\':f s!'::l;t~"t:'r;,. co. 
General Electric Co. 
Ohio Bra11 Co. 
Weatlnrhouec m. a, M, Co. 

Une Materf&I (See alao 
Bracket ■, In1ulatora, 
'Wlree, ete, ) 

Do1strt & Co. 
Electric Ry, Equipment Co. 
11:loctrlc So"lce Sup, Co. 
General Electric Co. 
Hubbard & Co. 
More-Jones Brass & Metal 

Co. 
Ohio Brue Co. 
Weetlnirhouse E. & M. Co. 

Locklni:- Sprlnz: Boxra 
Wm, Wharton, Jr. & Co., 
Inc. 

Looomolf,-ea, Electrlo 
CUmmlnirs Car & Coach Co. 
Gener&! Electric Co. 
Weotinirhouse E. & M. Co. 

lJocomoth·ee, Oil Engine 
Electric DrlTen • 

Ingersoll-Rand Co. 
Lubrleatlnr Eorfneere 
Slandard 011 Co. ot 

Indiana 
Texas Company 
Unlveroal Lubrlcatlnl" Co. 

Lubrlranto, 011 and Ore&1e 
Standard OU Co. ot 

Indian& 
Texas Compan:r 
Umverssl Lubrlcallnir Co. 

\lachlner:r, l118ulatln,: 
Amer. [neulatinir M'ach. Co. 

:\lnngnneFoe Pnrte 
Bemis Cnr Truck Co. 

llanitaneee Steel Castln,i:o 
Wm, Wharton, Jr. & Co., 

Inc. 
..:anraneae Steel On&rd Rnllo 
Ramapo Alax Corp. 
Wm. Wharlon. Jr. & Co., 
Inc. 

Uanr.an""" Steel, !peclal 
Track Work 

Bethlehem Slee! Cn. 
R am apo Alax Corp. 
Wm. Wharton Jr. & Co., 
Inc. 

,11,nraneae Steel Swltchee, 
Fr~• and Croulnre 

Belhlehem Steel Co. 
Ramapo Al&x Corp. 
Wm. Wharton. Jr, & Co .. 
Inc. 

lfetera (See Jnatrnments) 
Mica 

Mica Inmlator Co. 
\lolor nu- (See Bn■ea, 

Motor) 
~I otor and Generator Seta 

General Eleclric Co, 
HotorL<ada 

Dooeert & Co. 
Hotora, Eleetrle 

Gener&! Electric Co. 
Weetlnirhouae E. & M. Co, 

Motorman's Seate 

~f!::ir~g·•~.;· iui,. Co. 
liale-Kllbum -Co. 
Heywood-W&k efield Co, 
Wood Co., Chu. N. 

Nuts and Bolts 
Bemis Car Truck Co, 
Belhlehem Steel Co. 
Hubbard & Co. 

Ulla (See Lubrteants) 

Omnlb- CS-Bu., 
Motor) 

Os::r•Aeet:rlffle (See CnU.lnr 
A.l>ParatU9 0:,:Y•Aoetyleoe) 

Oxygen 
International Oxy.-en Co. 

Packlor; 
U. S. Rubber Co. 
Westlnirhouse Traction 

Brake Co, 

Palnta and Varnlahee 
Clo.a ulatlnrl 

fr1:&n~nsf~fehS2'in~~-
Co. 

Mica Insulator Co . 
National Ry. Appliance Co. 

Paints & Varnishes, Presen·• 
ath·e 

Joseph Dixon Crucible Co. 
Panels, Outalde, I,,.hle 

Bukellte Mtir. Cc,rp. 
Pavement Bttakere 

Ingersoll-Rand Co. 
SulUvan Macbinery Co. 

Pickup■, Troile:r \Vire 
El&e. Semce Sur;,pllea Co. 
Ohio Bras• Co. 

Pinion Pullera 
Elec. Service S'\lpptlee Co. 
Gener&! Electric Co. 
Wood Co., Chae. N. 

Plnlona (See Oea.ro) 
Pine, Clue Hardened, Wood 

and Iron 
Bemis Car Truck Co. 
Ohio Bras• Co. 
Weatln.-hou.., Tr. Brake Co. 

Pipe Fltt!nr1 
St~ndard Steel Wor.1<1 
West.ln.-houae Tr. Brake Co . 

Planere (See Jlfachlne Tool&) 
Pl- for Tee Rall Swltehe1 

Ramapo Ajax Corr;,. 
Plier■, Ruhber IDIUlated 

Electric Service Sill). Co. 
National Railway Appliance 

Co. 
Plywood, Roofs, lleadllnlnr 

.Floors, Interior Paneb, 
Bulkhead■, Trn11 Plank■ 

Haskellte Mfi:. Corp. 
Pn~umntlc Tools 

Ingersoll-Rand Co. 
Pole Clamps 

Clark-Williams Enit, Co. 
Pole Line Hardware 

Bethlehem Steel Co. 
Electric Service Sup. Co. 
Ohio Braas Co. 

Polee, Metal Street 
Bates Expanded Steel Truss 

Co. 
Elec. Ry. Equipment Co. 
Hubbard & Co. 

Pole MountinJ:e 
Clark-Williams Eng. Co. 

Pole Relnforclnit 
Hubbard & Co. 

Pule,, and TIN! Treatf'd 
Amer. Creoeotlnit Co. 
Bell Lumber Co. 

Polee, Ties, Po1t1, Pllln&' and 
r.umbtt 

Amer. Creoeot.lng Co. 
11t,U Lumt>t,r Cu . 
Nau&"le Pole & Tie Co. 

Polee, Troller 
Bayonet Trolley Harp Co. 
Bell Lumber Co. 
Electric Service Sup. Co. 
Nutt&IJ Co .. R. D. 

Polco, Tubular Steel 
Elec. Ry. Equipment Co. 
Electric Service Sup. Co. 

Portable Grinders 
Buda Co. 

Pothead• 
Okonll• Cu . . 
Okonlte-CAllender Cable Co. 

lnc. 
Power Savinlt De,icco 

National Ry. Appliance Co. 
Preamre Reirulatora 

General Elech'lc Co. 
Ohio Brass Co. ' 
Westini:house E. & M. Co. 
Westinghouse Tr&clion 

Brake Co. 
Pumps 

A. S. Cameron Steam Pump 
Wks . (Ingersoil•R and Co.) 

Ingersoll-Rand Co. (A. S. 
Cameron Steam Pump 
Wk s ) . 

Pumps, Air Litt 
Sullivan Machinery Co. 

Pumps. Vacuum 
A. S . Cameron Steam Pump 

Wks. (Ingersoll-R and Co . ) 
Ingereoll•Rand Co. (A. S . 

Cameron Steam Pump 

s:it~·.!., Machinery Co. 
Pnnchee, Ticket 

International Relrister Co. 
Wood Co .. Chu. N . 

Rall nracea and F&1tenlnr1 
R&mapo Alu Corp. 

Rall Grind"'■ (See Grind.,,.) 

Ball lolnts 
Carn~e Steel Co. 
Rail Joint Co. 

Rau ,Joint-welded 
Lorain Steel Co. 
Metal & Thermlt Corp, 

Ratio, Steel 
Bethlehem Steel Co. 
Carnerle Steel Co. 

Rall Weldln,r 
Metal & Thermlt Corp. 
Railway Trackwork Co. 
Una Weldin.- & Bondlnr Co. 

Railwa:r Pavln,r Ouarda, Steel 
Godwin Co., Inc .. W. S. 

Railway Satet:r Swltche■ 
Consolidated Car Beatln.- Co. 
Weetlnirhouae E. & M. Co. 

Rattan 
BrlU Co., The J. G. 
CUmmlnite Car & Coach Co. 
Electric Service Sup. Co. 
Hale-Kilburn Co. 
HeYWOOd•Wakefteld Co, 

R~tere and Flttlnco 
Brill Co .• The ,1. G. 
Electric Se"lce Sup. Co. 
lnternatlonal Register Co. 
Rooke Automatic Rerl1ter 

Co. 

Reinforcement, Oonerete 
Amer. Steel .r. Wire Co. 
Bethlehem Steel Co • 
Carnegie Steel Co, 

Rer;,olr Shop Appllancea (See 
also CoU Dandlnr and 
Wlndln,r llachlnea) 

Zlec. Service Suppli•• Co. 

Repair Work (See aloo Coll■) 
General Electric Co. 
Weotln.-houae lll. & M. Co. 

Replacerc, Car 
Electric Service SUD. Co. 

Resistance• 
Consolidated Car He&tlnr Co. 

Reelotanee, ,v1re and Tube 
American Steel & Wire Co. 
General Electric Co. 
Weotlnithouee E. & M. Co. 

Retrievers, Trolley (Bee 
Catchero and Retrlnen, 
Trolle:r) 

Rheootat1 
Gener&! Electric Co. 
Mlca Inoul&tor Co. 
Westinghouse E. & M, Co. 

Roller nearlnu 
Hyatt Roller-Bearln.ii Co. 

Rooting, Ca r 
Haskelite Mf~. Corp. 
Pantasote Co., Inc. 

Jtoofs, Car & nus 
Haskelite Mf2'. Corp. 

Rubber Specialties or All 
Kinds 

U . S. Rubber Co, 
Snfely Control De,·i••• 

Safety Car Devices Co. 
Sander■, Track 

Brill Co., The J. G. 
Electric Service Sup. Co. 
Nlchole-Ltntern Co. 
Ohio Brue Co. 

Saab Fbtur,a, Car 
Brill Co .. The J. G. 

Sosh, l\ldal, Cnr Window 
Hale-Kilburn Co. 

Scrapers, Track (See Clean­
ers and Scrapers, Track) 

Screw Drivers, Rubber 
Insulated 

Electric Service Sup. Co. 
Seotlnit lllaterlala 

Brill Co., J. G. 
Hale-Kilburn Co. 
Haskellte Mfir. Corp. 
Heywood-Wakefield Co. 
Pantasote Co., Inc, 

Se&to, Bu• 
Brill ·co., The J. G, 
Hale-Kilburn Co. 
Beywood-Wakefteld Co. 

Seato, Car (See also Rattan) 
Brill Co., The J. G. 
H&le-Kilburn Cn. 
Heywood• W&kefteld Co, 

Second Iland Equipment 
Eieclrlc Eoul-pment Co. 
Hyman-Michaels Co. 
Saxhcnmalel' Co .. Geo. 
Salzberg Co .. Inc., H. E. 

Shadea, Veatlhule 
Brlll Co .. The J. G. 

Sho"l'ele 
Brill Co., The J, G. 
Hubbard & Co. 

Shol'els, Power 
Brill Co .. The J. G. 

Side ~arlngo ( See Be&rlnl"• 
Center and Side 

81,i:nala. Car StartlD&" 
Consolidated Car Heatlnit Co. 
Electric Se"lce Sup. Uo. 
Nat'! Pneumatic Co .. Inc. 

Sirna! S.rwtema, Bloek 
Electric Semce S'\lr;,. Co. 
Nachod & U. S . Signal Co. 
Wood Co .. Chu. N , 

8111'11&1 S:,-atemo, Bhrhwa:r 

N~~~nt U. S. Signal Co, 
Signals, Indlcatln,r 

Nlchola-Lintem Co. 
Slack AdJnster1 (See Brake 

AdJustera) 
Siar 

Carnegie Steel Co., 
Sleet \Vheelo &nd CUttero 

Anderson Mtg. Co., A. &. 
J. N . 

Bayonet Trolley Haro Co, 
Columbia Machine Wka. 
Elec. Ry, Equipmenl Co. 

~~irl~yse
1
~.;,°v:~.ntcg_o. 

More-Jones Braes & Metal 
Co. 

Nuttall Co .. R . D. 
Smokestack•, Car 

Nlcbola-Ltntern Co. 
Snow-Plowe, Sweer;,er1 and 
Broom■ 

Brill Co .. The J. G. 
Columbia Machine Wke, 
Conaolldated Car Fender Co. 
CUmmlna:1 C&r & Coach Co. 

Snow Sweeper, Rattan 
Beywood-Wakell.eld Co, 

SolderlD&' and Brulor Ap. 

~.!::e. ('::.. "l:':.!:!tu) 
Speelal AdhMl"l'e Papen 
1"1nrton Varnlah • Ina. Co. 

Speelal Traekwork 
Bethlehem Steel Co. 
Lorain Steel Co. 
Wm. Wharton, Jr. & Co .. 

Inc. 
Spike■ 

Amer, Steel & Wire Co. 
8pllcinr Compound• 

U. S . Rubber Co, 
Weatln.-bouee E . & M. Co. 

Spllclnr Slee•ea (See Clam~ 
and Connector■) 

!prior■, Car and Truck 
Amertc&n Steel Foundrlea 
Amer. Steel & Wire Co. 
Bemis Car Truck Co. 
Brill Co., The J . G. 
Standard Steel Work■ 

Sprinkler-a, Traek and RG&<I 
Brill Co., The J. G. 
Cummln.-s Car & Coach Co. 

Steel and Steel Produeta 
Camer;ie Steel Co. 
Morton Mfir. Co. 

Steel Car Doors 
Morton Mtg. Co. 

Steel Flooring 
Morton Mfg. Co. 

St~pe, Car 
Brill Co .. The J. G. 
Morton Mf&". Co. 

Stokere, Mechanical 
Babcock & Wilcox Co. 
Weetln~house E. & M. Co. 

Stop Si,i:nols 
Nlchole-Lintern Co. 

St<>rnr.e Batt<rlea (See B&t­
t..-lee, Storage) 

Strain, losulaloro 
Anderson Mfg. Co., A. & 

J~~ic Servieo Supr;,Uee Co, 
Ohio Brase Co. 
Weetln.-houoe E. • M. Co. 

8
~'!~1can Steel & Wire Co. 
Roebllnl"'• Sons Co .. J. A . 

Slreet Cars (See Cars, Paa­
••nirer, Frelr.ht-, Express. 
etc,) 

Superbeater1 
Babcock & WIicox Co. 

8weepero, Snow (See Snow 
Plowe. Sweep11n and 
nroomo) 

Switch Stand• and ~tune 
Ramapo Ajax Corp. 

SwltchNI and Swltcbbovd■ 
Consolidaled Car Heatmg 

Co. 
Electric Service Sur;,. Co. 
General Electric Co. 
Weotlnghoue& E. A M. Co. 

Swltchee, Seledor 
Nlchots-Lintem Co. 

Swltehea, Tee Ball 
Ramapo Alax Corp. 

Swltchee, Track (See Traek 
Sptclal Work) 

Tamper■, Tie 
Ini:ersoll-Rand Co. 
Railway Tra,,kwork Co. 

TaPM &nd Clotho (See Inau• 
latlns Cloth. P&l)er and 
Tnpe) 

Tee Rail l!lpeclal Track Work 
Bethlehem Steel Co. 
Ramapo Alu: Corp. 
Wm. Wharton. Jr, & Co., 

}'b';;ntinued on page 68) 
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i==_l===--·-·-.. - ...... _ .. ,_, __ ,, __ ,, __ ,,_ .. _,, __ ,_ .. ,oo,=='===: 

Trade Mark Reg. u. s. Pat. oa. 
Made of extra qua.Illy etock firmly br&ided and smoothly finished. 

Carefully Inspected and guaranteed free from flaws. 
= Samples and Information gladly 1ent. = 
§ SAMSON CORDAGE WORKS, BOSTON, MASS. ~ 
~111111111111111111111111111111111111111111111nm1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

I
-IIHIIIIIIIIIIIIIIIIUllllllllllllllllllllllllllllllllllllllllllllll'":1111111111111111uudlll,llllllllllllllllllllllllllllllllllllllllllllllllllllllllllml 

The Most Successful Men in the Electric Railway ~ 

I Industry read the I 
I ELECTRIC RAILWAY JOURNAL I 

L Every Week § 

1mmmn111111111u n11111111111111111111mm11111111111111111111111111111111111111111111111111111111111111111111111111r1111111111111111111111mmutt~ 

£111111111111111111111UUUlllllllllllllllllllllllllllllllllllllll11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m. 

;=====_I p~~if iif ~ii~\ES i=====-v,e them In 1oor Prep117t11ent Arn, and 
Str,et Can 

~ Per1~r ~!~~!!~~~~nfo!;;~ii7lnc. ~ 
~1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u111111111111i 

::!,lllllllllllllllllllllllllllfllllllllllllllllllllllllllllllllllllllllllllllfllllllllllllllllllllllllllllllllllllllllllllllllllllllll,IIIIIJIIIIIIJIIIIJIIIIIIIJIIII'~ 

i1111111111111111111111111,11111111N111D"u11,s111T11,R,1I11A11i.11111,c11A,,5111E1•s1111111,1111111111,111111111, .... 

I ~~~!~~~!~~:~~~:::•~:~~~~~ I Branches: Xew York Plttsburah Toledo 

".111111111111111111111111111111111111111111111,111111m1111111111111111111111111111111111111111111m11111111111111111111111111111111111111111111111111111111111111r. 

~lllllllllllllllnlllttllltHHIHHHHIHHIHIIIIJIIJIIIJIIUIIIIIIIUIIUIIJIUJIIJIIIIHIIIIHIIIJIIIJIIIIIIIIHIIIIIIIHIIIIIIIIIIIIIIIIIIJIIHIIIIIIIIIIIII~ 

s r-,,-,,..,--=~ § 

I BRAZE~ · ail Bond I ; ; 
; ilway Improve o.i 
;§ - ----=:...r .rve1'and, 0 h,o___... ._...___..-..- E 
~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m11111111111111111111111111111111m1111ffi 

:!IIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIJIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII•: 

I ~~~~~~·(~~~ft;;;;~:: I 
~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111?. 

l ............. ::~:::;~:~:~~~~·:~~::·~ ........ l 
§ John A. RoeJ>lins'• Sona Company, Trenton, N. J. § 
:'i111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

;111n1111m1111111111111111111111111111nn111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1111111111nl'! 

Car Heating and Ventilation 

lfffll ~ ~~E The Peter Smith Heater Company 
§ '7/1111111111111\' 6209 Hamilton Ave., Detroit, Mich. 

are two of the winter problems th&t you m11St 
settle without delay. We can 1how you how 
to take care of both. with ooe equipment. 
Now Is the time to rei your cars ready for 
next winter. Write for detnUs. 

~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u11111111111111111111111111111111111111ur.1 

r~~~=:.~v:~1~~~;::N~"I 
§ UTILITY VENTILATORS § 

; Hl•1c~t~.~~~ Af:d !!t. lai~1::~ J;_;\~:r.1i:1. ; 
F.111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111E 

§IIIIJll!llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll~ 

~ CHILLING WORTH~ 

l !:.JE~I¥t!~~ l 
- Jeroey City, N. J. -
~1111111111111111111111111111111111n111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

~llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII!! 

TBJI BMT TSU!IS PLANE :U.EOTSIO llliT•a EVES PSODUO-D i 
No. i 

478Ej 
GOLD CAil HEATING A LIGHTING CO~ BROOJCLYN. N. Y. -

f.111111111111111111u111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1111111111111111111111111111111111111111111111111~ 

1""':";·~·:•:1;:111;•:::·::;11::111:111~:::~·:·;:lll~:::::::::IIIIII 
§ ~~~~~t o;;,t :!~t"JJ1s~

1 ,~'iJ 'grde~ ~~·aod~it
0

~';;;~,rec!~I § 
§ and skill Juat &s do larire order,. CAMERON quallt7 applle1 to 5 
E ever, coll or segment thu we can mal<e. •• well H to eTer, § 

'== ::";;::~I;re:eo:~::i: s~.t•, WhJ' 10 many elecu-lc re,ihra7 men '=~ 

Cameron Electrical Mfg. Co., Anaonia, Connecticut = 
51111n11111111111111111111111111111111111111n11111111111111111111111111111111111111111111111111111111111nnmnm1111n1111111m11111111111111111111111111111i: 
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ALPHABETICAL INDEX TO ADVERTISEMENTS 

Page 
A 

Ajax Mela! Co., The •• , •••.••. 58 
Allison & Co., J. E ..........• ::!2 
American Appra1eal Co .. The ••• 24 
American Brass Co., The. . . . • . 47 
American Car Co. . . • • . . . . . • • • 6U 
American Car and Foundry 

Motors Co. • . . . . . • . . . . • . . • 20 
American Creoeoting Co. . . . • . . 40 
American Electrical Works. • . • • 00 
American Insulating Mach. Co .. 60 
American Slcel Foundries . . • • • 6 
American Steel & Wire Co •••• 61 
American Stromoos Co ........ 68 
Anaconda Copper Mining Co, .. 47 
Anderson Mfg. Co., Albert & J. M, 52 
Archbold-Brady Co. . • • . . . • .. • • 23 

n 
Babcock & Wilcox Co ..•....•• 62 
Bates Expanded Steel Tniss Co. 45 
Bayonet Trolley Harp Co. . . . • • 59 
Booler Organization, The. . . . • • 22 
:Bell Lumber Co .............. 67 
Bemis Car Truck Co. . . • . • . . . . 3-l 
Bethlehem Strei Co ...•......• 43 
Bibbins, J. Rowland ..•••...•• 22 
Brill Co., The J. G . . . . . . . . . . . . 60 
Buchanan & Layng Corporation. 22 
Buda Co., The .......•....•• 64 

C 
Cameron Electrical JI! tg. Co. • . • 07 
Carnegie Steel Co .....••.••.. 61 
Chlllingworth lll fg, Co .•.•.... 67 
Clark-Williams Engineering Co. . 58 
Cleveland Fare Box Co., The ... 62 
Collier, lnc .• Barron G ........ 48 
Columbia Machine Works ..... 51 
Consolidated Car Fender Cu., The. 52 
Consolidated Car Heating Co. . . 67 
Chrislenecn Air Brake Co. • . . . . 17 
Cummings Car & Coach Co. . . . 37 

D 
Da...v & Zimmermann, lnc ...... 00 

Differential Steel Car Co., The .• 61 
Dixon Crucible Co., Joseph . . . . . 62 
Dossert & Co. • . • • . . . . • • . • . . . 56 
Drum & Co., A. L ... ......... 22 

Page 
E 

Earll, C. I. . • . . . . . . • • • . . . . • • 57 
Egyptian Lacquer Jllfg. Co., The. 32 
Electric Equipment Co. . . . .. • . • 03 
Electric Railway Equipment Co. 00 
Elrctric Railway Impro\'ement 

Co ........................ 67 
Electric Service Supplies Co. • . . 7 

F 
Fagcol :Motors Co. . . • . . . . . • • . !!O 
Fl~k Tire Co., Jnc .• The. . • . . • . !!6 
Forcl, Bacon & Davis. Inc ...... 22 
Ford Chain Block Co. . . . . . . • . . i;G 
"For Sale" Ads . • . . . . . . . . . . . 03 

G 
General Electric Co .. 20. Back Cover 
General Tire & Rubber Co., The. ~8 
Globe Ticket Co. . . . . . . . . . • . • • 16 
Gold Car Heating & Ltg. Co ...• 67 
Graham Bros. . .............. 27 
Griffin \Theel Co ....••...•••.. 58 

II 
Hale-Kilburn Co. . . . . • . . . . . . . l 0 
Haskelite Mfg. Corp ••.•...•.. 23 
"Help Wanted" Ads .........• 03 
ll~mingray Glass Co . • • • . . • . . • f,!l 
Hemphill & Wells ..........•. 2:! 
Heywood-Wakefield Co. . ...•• 18 
Hol,:it. Eng-lehardt \\" ..•......• 2~ 
Hubbard & Co •••....•...•••. 61 
Hyatt Roller Bearing Co .• 

Insert 35, 36 
Hyman-Michaels Co. . . . • . . . . . . 03 

I 
Ingereoll-Rand Co ............ 65 
International Jllotor Co .• Inc .. 14-15 
International Oxygen Co ....... 07 
International Register Co ...•.. 62 
International Steel Tie Co., 

Front Cover 
Irvington Varnish & Insulator 

Co ........................ 60 

J 
Jackson. \Vatter .....•....... 22 
Jeandron. \V, J ..............• 57 
Johnson & Co .• J. R ... , ...... 23 

Page 
K 

I,elker, DeLcuw & Co.. . . . . . • • 23 
Kelly, Cooke & Co ..••.•...•• , 2:J 
Kuhlman Car Co ............. 00 

L 
Le Carbone Co. . . . . • • . . . . . .. . 57 
Leccc-Neville Co. . . • . . . . . . . . • . 30 
Lorain Steel Co., The. . . . • . • • • lH 

:11 
Mack Trucks, Inc ..•••..... 14-15 
Mccardell Co., J. R ........... 54 
McClellan & Junkersfeld ...•.. 2!! 
Metal & Tbermit Corp, ........ 41 
Mica lnuulator Co. . . • • . . . . . . • 5ti 
JI! illcr Trolley Shue. Co. . . . . . . . 4ti 
Morc-Jonee Brasa & Metal Co .. 59 
Morgaulte Bruah Co. . • . . . . . .. . 57• 
Morton MJg. Co. . • • • • • . . . • • • • ::!3 

N 
· Nachod and United Stalce Signal 

Co., Inc ................... 54 
National Brake Co., Inc ....... 21 
National Pneumatic Co .••.•.•• I!! 
National Railway Appliance Co. 61 
Naugle Pole & Tie Co ......... 07 
Nlchols-Lintern Co., Tbe ....•. 2:; 
Norma-Hoffman Bearing Corp •. fir, 
Nuttall Co., R. D ...••....... 53 

0 
Ohio Brru;s Co. . . . . • . . • . . . . . • 5 
Okonite-Callcnder Cable Co., lnc. 

The •...•...•....••..•..• 00 
Okonite Co., The . . . • • . . . . . • • 60 

p 

rantasole Co., Inc., Tbe ....... 59 
Perey JIUg. Co., Inc .••......• 07 
Pqsitions Wanted and Vacant .. 63 

R 
Rall Joint Co., The .•••..•••• 61 
Railway Track work Co........ 4 
Railway Utility Co ..•...••.••• 67 

Page 
Ramapo-Ai ax Corp . . . . . • . . . . . 67 
Richey, Albert S. . . . . . . . . . . . • 22 
Rooblinir'e Sona Co., John A ... 07 
Homo Wire Co ........ Insert 11-12 
Rooke Antomatic Register Co .. 02 
Russell, Burdsall & Ward Bolt 

& Nut Co ....•••....•••..• 44 

s 
Sachscnmaier Co., Geo. . • . . . . • 63 
Safety Car De\"iccs Co. • . . • . . . 8 
Samson Cordage Works ....... 07 
Sanderson & Porter. . • . . . . . . . . "" 
Searchlight Section . . . . . . . . . . 63 
Silver Lake Co. . . . . . . . . . . . . . . 60 
Six Wheel Co., The. . . • . . . . . . . 33 
Smith Heater Co., Peter ....... 07 
Standard Oil Company. . . . . . • . 40 
Stanrlard Steel Works Co. . . . . . 39 
Star Brass Worka .....•...... 02 
Stevens & \Vood, Jnc .......... 22 
Stono & Webster, Inc. . . • . . . . • 22 
Stucki Co .• A. . . . . • . . • • . • . . • . :::!3 
Sulltvan Machinery Co •••.••.• 55 

T 
Texas Company . • . . . . . .. . . . . . 38 
Thornton Trolley Wheel Co .... 02 
Timken-Detroit Axle Co., The .•• 31 
Tool Steel Gear a nd Pinion Co., 

The ...•.... ...•......••• 42 

u 
Una. Welding & Bonding Co .... 23 
United Statee Graphite Co., The. 5,1 
United States Rubber Co. . . . . . 19 
Universal Lubricating Co ...••. 60 

w 
"Want" Ads .•... ... ......... 03 
Wason Jlllg. Co .............. 69 
Westinghouse Eleetric & Mfg. 

Co ....•........•........• 2 
Wes tinghouse Traction Brake Co. !) 
\\7,arton, Jr., & Co., Wm ..... 61 
'"What and Where to Buy", 

6-1,60,68 
White Engineering Corp, J. G .. 22 
Wish Service, The P. Edw .•••. 23 
Wood Co., Ci.Jas. N. . • . . . . . • • . 67 

' 
WHAT AND WHERE TO BUY-Coi;itinued from page 66 

Telephonee and Part. 
Electric Service Sup. Co. 

Teatln&' Instrument■ (See Jn­
otrumrnt3, Electrical Me­
llrinc, Testlnc, etc.) 

Thermo■tato 
Consolidated Car HeaLing Co. 
Gold Car HeaUnir & Llirht· 

lnir Co. 
Rallwsy Utlllty Co. 
!\milh Heater Co .• Peter 

Tlckot Choppers & Deslroyers 
Electric Service Sup. Co. 

Tlckele snd Transtera 
Globe Ticket Co. 

Tleo and Tie Rodi, Steel 
Carneirle Stool Co. 
International Steel Tie Co. 

Tl<'lll, Wood ero ... (See Polee. 
Tiet, Post3, etc.) 

'l'lr~ 
Fisk 'l'ire Co. 
General Tire & Rubber Co. 
U. S. Rubber Co. 

Tonne Swlteh<'JII 
Wm. Wharton, Jr. a. Co .. 
Inc. 

Tool Steel • 
Bethlehem Steel Co. 
Carnegie Steel Co. 

Tools, Track & lllloeenaneouo 
Amer. Steel & Wlr~ r.o. 
Columbia Machlne Wke. 
~~g:1~d sri~ 8uP. Co. 
Railway Trackwork Co. 

Torche1, Acetylene (See Cut­
th,&' Apparatus) 

Tower Wa&'ono & Auto 
Trucks 

McCardell & Co .. J, R. 
Towers ond Transmission 

Sin1cturra 
Archbold-Brady Co. 
Bates Expanded Steel Truss 

Co. 
Weslloirhouse E. & M. Co. 

Track Expansion ,J<>lnt s 
Wm. Wharton, Jr. & Co., 
Inc. 

Trnck Grln~ers 
Metal & Thermit Corp, 
Railway Trackwork Co. 
Ramapo Ajax Corp. 
Una Welding & Bonding Co. 

Trark, Sueclnl \.York 
Beth lehem Steel Co. 
Buda Co. 
Columbia Machine Wks. 
Ramapo Ajax Corp. 
Wm. Wharton. Jr. & Co .. 

Inc. 
Trnrkle•s Tt-olli!Y Cara 

Brill Co., The J. G. 
TTnnster (See Tlrkets) 
Transfnrmers 

General Electric Co. 
Westinghouec E. & M. Co. 

Treads, Sntety, Stair Car 
Sten 

Morton Mfir. Co. 
Trolley nasee 

General Electric Co. 
More-Jones Brass & Metal 

Co. 
National Railway Appliance 

Co. 
Nuttall Co., R. D, 
Ohio Brass Co. 

Trolley Bn•es, Retrieving 
General Eleclric Co. 
Natiooal Railway Appliance 

Co. 
Nuttall Co., R. D. 
Ohio Brass Co, 

Trolley llusl'!I 
Brill Co .. The J. G. 
General Electric Co. 
Westinghouse E. & M. Co. 

Trolley Jllaterlal (O,·erhend) 
Anderaou ll!fg. Co ., A. & 
J.M. 

Electric Service Sup. Cn. 
J\lnre-Jonc~ Brass & Metal 

Co. 
Ohio Brasij Co 
WP•tin.-house E. & llf. Co. 

Trollry Shoe 
Miller Trolley Shoe Co. 

Trolley &: Trolley Syslems 
Ford Chain Block Co, 

Trolley Wheel llushln,:-a 
More-Jones Brass & Jl[etal 

Co. 
Star Brass Works 

Trolley Wheels (St,e Whet•ls, 
Trolley) 

Trolley Wheele nml Harps 
Electric Service Supplies Co 
:More-Jones Brass & Metal 

Co. 
Star Brass Works 
Thornton Trolley Wheel Co. 

Trolley Wire • 
America n Brass Co. 
Amer. Electrical Works 
American Steel Foundries 
Amer. Steel & Wire Co. 
Anaconda Copper Mio. Co 
Roeblinir'a Sons Co .. J. A. 
Roma Wiro Co. 

Trueks, Cur 
Bemis Car ·Truck Co. 
Brill Co .. The J. G. 
Cummin.-s Car & Coach Co. 

Trucks, l\l otor 
International i\-lotor Co. 
lllack Truck. Inc. 
Yellow Trnck & Coach 

Mfg. Co. 
Trues l,lankR 

Haskeiite Mfg. Corp 
1'ubin,:, Yr.How a m.I ·nlnck. 

l-'lexlbl8 \'nrnlsh 
Irvington Varnish & Jos. Co. 

Turbines. ~team 
General Electric Co. 
Weetinghouse E. & 111. Co. 

Turnstile• 
Electric Serdce Sup. Co. 
Ohio Brae• Co. 
Perey lll fg . Co .. Inc. 

Turntnhlf's 
Electric Service Supplies Co 

\ 'nlws 
Ohlo Brass Co 
Weatinghousc Tr. Br. Co. 

Vnrnlsh<,tl l'npers nnd Silk• 
Irvinirton Varnish & Ina. Co. 

\'f"ntilntort1, C'ar 
Brill Co., The J. G. 

Consolidated Car Heating Co. 
Nat'! Ry. Appliance Co. 
Niehols-Lintern Co. 
Railway Utility Co. 

Yestibule Linings 
Haekellte lllig Corp, 

Wealherprooflntt 
lllorton Mfg, Co. 

Welded Rail Joint s 
Electric Railway Improve-

ment Co. 
Lorain Steel Co., The 
Jlletal & Thermit Corp, 
Ohio Bra•• Co. 
Railway Trackwork Co. 
Una Welding & Bonding Co. 

Welders, J'ortable :Electric 
Electric Railway Improve• 

ment Co. 
Metal & Thermit Corp. 
Ohio Brass Co. 
Railway Trackwork Co. 
Una Weldin g & Bondlnir Co. 
WestinJ:"house E. & J\I. Co. 

Weldera, Rall Joint 
Ohio Brass Co. 
Railway Trackwork Co. 

Weldintt & C'uttintt Tools 
International Oxygen Co. 

'\\'elt1in1t Pror("sses nnd 
Apparatus 

Electric Hailway Improve-
ment Co. 

General Electric Co. 
llletal & Thermit CorP. 
National Railway Appliance 

Co. 
Ohio Brass Co. 
Railway Traekwork ;o. 
Una Weldin.- & Bondinir Co 
Weatlnghouse· E. & M. Co. 

Weldlntt Ste•! 
Electric Railway Improve­

mPnt Co. 
Railway Trackwork Co. 
Una Welding & Bondinir Co. 

Wehlln,: Wire 
American Steel & Wire Co. 
General Electric Co. 

Railway Trackwork Co. 
Roebling's Sons Co.. J. A. 

Welding Wire and Ro~s 
Railway Trackwork Co. 

Wheel G111,1rds (See Fendera 
end \\'heel Gunrtls) 

\\'heel l'rt'SS<'B (See Machine 
Tools) 

Wheels , Cnr, Cast Iron 
Bemia Car Truck Co. 
Griffin Wheel Co. 

Wh.,..I•. Car Steel I,; Steel Tire 
American Steel Fonndrlea 
Came,:ic Steel Co. 
Standard Steel Works 

Wheels, Trolley 
Bayonet Trolley Harp. Co. 
Columbia Machine Wks. 
Elec. Ry. Equipment Co. 
Electric Service Suopliea Co. 
Genera I Electric Co 
llfore-Jones Brass & )[eta! 

Nf;,~iall Co., R. f), 
Star Brass Works 

\\'heels, Wroug-ht Sleel 
Carne.-lc Steel Co. 

'Whl•tles, Air 
General Electric Co. 

fJ!/s1i::~~ts~
0

'E. & JII. Co. 
Westinghouse Traction 

Brake Co. 
Window Scl•h l ,ncks & Rnrka 
:Morton J\lfg. Co. 

Wire Rope 
Amer. Steel & Wire Co. 
lloeblinir's Sons Co .• J. A. 

Wires and Cables 
American Brass Co. 
Amer. Electrical Work• 
Amer Steel & Wire Co. 
Anaconda Copper 111 in. Co. 
General Electric Co. 
Okonite Co. 

Inc. 
Okonltc-Callendcr Cable Co., 
Roeblimr's Sons Co .. J. A. 
Rome Wire Co. 
\VeqtinR"house E. &: lt. Co. 

Wood Presen-alh·N 
Am,•r. Creosoting Co. 
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Youngstown's "Electric Coaches" 
W hen the Youngstown lVlunicipal 
Railway recently introduced 13 
Modern Cars, handsomely de­
signed and equipped, it recognized 
the possibilities for increasing the 
public's riding habit by the use of 
attractive cars. 

In addition to the use of mahogany 
finish, rubber floor covering, dome 

lighting, deep spring cushioned 
seats, and panelling below the vesti­
bule windows to conceal the air 
pi ping, these cars are mounted on 
Brill No. 177-El Trucks which 
guarantees smooth and comfort­
able riding. Equipped with four 
25 Hp. motors,. the weight is 
33,000 lb. 

Arranged for one•man two-man operation the new 
Youngstown cars seat 4-l 1>assengere. 

ffl THE J. G. BRILL COMPANY fi1 

l!U!§j · PHILAOE:LPHlA,PA . 
A M ERICAN CAR Co. 

S T. L.0UI ■ MO. 
G.C. KUH L.MAN CAR C o . 

Q L.CV'CL.-.NQ, OHIO. 
WASON MAN1"

0

0 Co. 
SP'-1tNQIE"ICL.O,M.-.SL 



What they found 
-after 13 years 

These facts relating to the oper­
ation of one CP-27 do not mark 
an unusual record. They do 
speak convincingly of the stam­
ina built into this line of G-E 
car equipment and account for 
the general preference for the 
CF-Compressor among railway 
men. The CP is well termed the 
Low-Maintenance Compressor. 

Commutator-In excellent condition. It has 
never been turned. 

Bearings-Tool marks still visible. 
Gearing-Scarcely any perceptible back lash. 

Besides, there was no slack in bearings, 
connecting rods, or wrist pins. 

This CP-27 Compressor was selected at ran­
dom from among the 196 CF-Compressors on the 
Key System Transit Company's cars. Installed 
on a car that weighs 38,000 lb., it has been 
furnishingcontinuousservicesinceSept.1911. In 
thirteen years the car operated 640,670 car-miles, 
which corresponds to approximately 24,000 
hours of compressor operation. During this time 
there has been no repair nor replacement of 
any mechanical or electrical part. 
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