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John R. McKay, Chief EnAineer, Indiana Serv ­
ice Corporation, Fort Wayne. Mr. McKay is 
numbered amonA America's better known elec­
tric railway entineers. He is a member of the 
StandinA Committee on Way and Structures of 
the A. E. R. E. A. 

Fort Wayne electric railway 
tracks in process of construc­
tion-showinA the slabs of 
Carey E/astite Ra.ii Fi/Jer in 
place. 

THE Carey Elastite 
System of Track In­

sulation consists of pre­
cast slabs of a fibrous 
asphaltic compound, 
which form a resilient cush­
ion between rails and pave­
ment. A blow with a sledge 
sets the slabs in place. Un­
,;[fected by moisture or 
changes in temperature. 

''We build for 
smoothness and 

easy riding'' 
"WE have taken special pains in our 

track construction work to build for 
smoothness and easy riding, both for our own 
cars and for automobile traffic." So says 
John R. McKay, Chief Engineer of the 
Indiana Service Corporation. 

"Particular attention has been paid to 
arterial crossings, with the result that motor­
ists can cross the tracks without feeling 
them at all. 

"We have been greatly aided in our en­
deavor to get smoother, less noisy crossings, 
by the use of an asphaltic cushion next to 
the rails. This has the advantage of being 
easily applied, and in addition to deadening 
sound it gives us a tight construction that 
keeps out water." 

To improve track construc­
tion in Fort Wayne, the 
Indiana Service Corpora­
tion has made extensive 
use of the Carey Elastite 
System of Track Insulation 
-and with highly success­
ful results. Complete in­
formation on request. 

SYSTEM OF 

TRACK INSULATION 

THE PHILIP CAREY COMPANY, LOCKLAND, CINCINNATI, OHIO 
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Westinghouse Rigid Metallic 

Crossings arc made for 15°, 

23°. 35° and 90°. 

r-. 
r-
1 

Glides Through 
Smoothly and Quietly 

THE trolley wheel glides through 
the crossing as easily as over the 

plain wire. 

Long flexible approaches lead the 
wheel onto the crossing without 
pounding or arcing. 

The trolley wheel rides on the ridge 
clear through the crossing. The 
ridge is high and continuous except 
for two slots in which the flanges of 
a crossing trolley wheel may travel. 
As the wheel flanges never ride on 
the pan the pan receives no wear. 

Smooth, quiet operation and long 
service are characteristic of Westing­
house crossings. 

Westinghouse Electric & Manufacturing Company 
East Pittsburgh Pennsylvania 

Salts Offices in All Principal Chh•s of 
the Unircd S1a1u anJ Foreign Coun1riu e 

1926 

Westin~hou~e 
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Removing 
the Isolation of the 
Small City 

ASINGLE though t from the remarks 
of G. 0. Rushing, master mechanic 

of the Shreveport Railways of Louisiana, 
made at a recent railway meeting shows 
the value of the technical press. 

"Our property," he said, "is way up in 
the state, and there we need ELECTRIC 
R AILWAY JOURNAL and we use it." 

Shreveport is only one town that is a 
long way off the beaten track and away 
from the influence of large communities. 
But it is typical of many. To such prop­
erties, as well as those more centrally 
located, the JOURNAL carries its message 
weekly. 

Mr. Rushing gets the news of the in­
dustry, the latest developments and data 
on the latest products as, promptly and as 
completely as do executives in cities of a 
million population. His isolation, how­
ever, intensifies the value of this service. 
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Yes, Marathon Ears 
The Marathon T rolley Ear 
exemplifies O-B skill in de­
signing materials that pay 
for tkemselves many times 
over in longer service. 

SHOCK absorbers, in the 
form of O-B Spring Lock 

Hangers, play an important part in the 
scheme of economical railway operation. 
T_hey take the hard spots out of the 
overhead by providing a cushion be­
tween ear and bracket arm or span. By 
softening the shock from the wheel as 
it passes under the suspension point, 
they materia11y reduce wear and depre­
ciation. Made in barn or span type. 

BUILT for long life in heavy traffic, the 
the type ER Live Rigid Cross-Over is 
provided with a liberal metal thickness 
of pan and runner sections. This con­
tributes also to its economical mainten­
ance, making renewals few and far 
between. The cam tip approaches sim­
plify installation and save time, minimiz­
ing delays and lowering costs. Can be 
furnished for a large number of angles. 

Tl-IE quickly renewable 0-B 
Cam Tip explains much o 

the popularity of O-B Frogs, Cross-Overs 
arid Section· Iiisulators. In forty · sec 

. onds one of these O-B Cam Tips can b · 
put in service on your lines. It neve 
becomes loose or troublesome on th 
wire. Provides a smooth approach fo 

· the trolley wheel, without arc or bump. 

THE Type A-4 Section In 
sulator is sturdily built 

artd so designed that the the entire trol 
ley tension is sustained by two wood 
strain insulators in the same plane as 
the trolley wire. There is no bucklin 
strain. The renewable fibre runner 
piece cannot warp. Rocker clamps hold 
the trolley wire firmly without damage. 

A FEATURE of the type E-1 
Live Adjustable Cross­

Over is its combination brace and pull­
off ring. This prevents buckling and 
insures long, care-free service. It also 
permits attaching a pull-off wire to hold 
another trolley wire in alignment. Inter­
locking malleable iron pan and cross 
runner ca~tings are held together secure­
ly without screws or bolts. 

11 1u11111111mmn111111 111 1111 111 111 1m 111 11111111 11111111111 1111111 111111 11 11 11111 111 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111mmmmuuu1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111nn11N11!, 
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Have Made Unrivaled 
Records, but-

so have other O·B Line Materials, 
all ol which help to increase prolits 

ONE large city property saved $5,000 on trolley ears alone, the 
first year Marathon Ears were used. Even larger yearly sav­

ings are expected as additional Marathons are placed in service. 

Twenty-one months of actual service, at the rate of 20,000 car 
passes per month; or more than 420,000 total, is the record estab­
lished thus far on this property by Marathons. 

This is three times the life of 0-B Type BC Trolley Frogs fur. 
other trolley ears which were matched nish other examples of profit earning 
against Marathons in competitive tests. line material. One property reports 
Even after 420,000 car passes, 50 per a Type BC Frog that survived 652,000 
cent of the Marathons were still in use, car passes before it was removed from 
and have not yet been removed. service. Another reports 524,000 car 

Trolley Ear replacements have 
been reduced on this road from 1470 
to 50 per month, replacements becom­
ing fewer as Marathons are _put into 
wider service. Line Breaks have been 
reduced from 331 to 188 per year, 
since using Marathons. 

How much profit could you show 
in a year if 420,000 car passes was the 
service received per trolley ear? How 
much would you save in the labor cost 
of replacing worn out ears? 

passes; another, 504,000. The lowest 
figure reported by five properties was 
365,000 car passes. The average for 
five properties is close to the half 
million mark. 

There are other facts and figures 
available which will show you how 
0-B Line Materials can increase the 
net profits of your company. 

Isn't this a good time to send for 
these facts-to begin making similar 
records for your property? .. 

Ohio Brass Company. Mansfield, Ohio 
Dominion Insulator & Mfg. Co., Limited 

Niagara Falls, Canada 103B 

PORCELAIN 
INSULATORS 

LINE MATERIALS 
RAIL BONDS 

CAR EQUIPMENT 
MINING 

MATERIALS 
VALVES 

-.uum1111m11m1111m111mn1111111111111111111111111111111111111111111111111111111111111111111111111m1111111111111111111111111111111111111111nmn11111111111111111111111111111111111nm1111111111111111111111111111111111111111111111111111111111m111111111111m1111111111111m111111111111111N111rnm111111r 
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T hirt y buses of this type, operated by 
the Cle-,,eland Railways, are equipped 

with W estinghouse Air Brakes 

Modern buses should have 
W ESTINGHOUSE 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 A ir 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 inc reasingly popular with bus opera­
tors-and are being installed as standard 
fac tory equipment or on specification, by 
all leading automotive builders. 

WESTINGHOUSE TRACTION BRAKE CO. 
AUTOMOTIVE DIVISION 

General Offices and Works, W ILMERDING, PA. 
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Check steel tie construction 

.. . 
--------wp• '\ _ ... 

... --

with these 
essentials of 
good paved 
track-
BEARING- The efficient design of 
Steel Twin Ties provides 156 square 
inches of effective bearing per track­
foot at the lowest cost · per unit of 
bearing- and, where it is most 
needed, 468 sq. in. of bearing under 
each joint. 

PERMANENT MATERIALS- In 
Steel Twin Tie construction, the tie 
structure embedded in concrete is not 
affected by water, temperature varia­
tions or rot . 

ECONOMY- Steel Tie Track mini­
mizes excavation, concrete and track 
labor. It costs no more than wood 
ties in rock ballast and its longer life 
decreases the cost per track-foot per 
year. 

For estimating gel the 1926 prices al your 
delivery point. 

The International Steel Tie Company 
Cleveland, Ohio 

'BeTrack 
Renewable Track-Permanent Foundation 
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Creosoted Ties · 
"The wooden tie-with reasons why!" 

Shock Absorbing Car Tracks-

IMPACT is. the implacable foe of track and 
paving. It can never be entirely prevented, 

but it may be cushioned, and wooden ties best 
accomplish it. The resiliency of wooden ties 
makes a smooth, easy-riding track for which 
there is no equivalent substitute. 

And you can obtain wooden ties with a life of 
several times the ordinary untreated kind. The 
preservative effect of properly treating sound 
timber ties is exemplified in the established 
long-life records of International Creosoted 

Ties. 

We are prepared to make immediate shipment 
to all points, in the United States 

ORDER YOURS NOW! 

International Creosoting & Construction Co. 
General Office: Galveston, Texas 

Plants: Tn:arkana, Texas Beaumont, Texas Galveston, Texas 

The International 
Permanent Pledge Mark 

of Quality 

June 12, 1926 
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eight thousand new 
cars that will replace 
the obsolete ones now 
in service-install 
Keystone .Type · I C 
Lightning Arresters 
on cars and feeder 
lines. 

Request full particulars 

ELECTRIC SERVICE SUPPLJES Co 
PHILADELPHIA NEW YORK CHICAGO 
17th and Cambria Sis. 50 Church St. Illlools lllerchants' Bank Bldg, 

PITTSBURGH BOSTON" SCRANTON DETROIT 
112 3 Benemer Bld&. 8 8 Broad St. 316 N. Washln&ton AYe. General Moton Bulldln~ 

L..vman Tube & Supply Co .• Ltd., Montreal. Toronto. Vancouver 

KEYSTONE LIGHTNING ARRESTERS 

Type IC Arrester 

Self-contained. 

Easily installed. 

Small size makes them practical on 
crowded poles and in cars. 

No inspection required. 

Minimum depreciation. 

Remarkably efficient. 
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MORE CAR HOURS 

An ep 
s its 

. \ . . 
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lroad. 1 

~} equi ,vis "0 
ear'' S heels tiever ta 
~ ' 

time out for wheel re-turning 
~ .':, -.,,· J 
~. ~ 

D v,~:~one- i Steel Wh els 
(/ ~ ~J 
/,.are worth mo 
'/ I ~~ I 

I ~ .. 

TH increase the~ear 
of ra ad eqJip · 

AMERICAN STEEL FOUNDRIES 
NEWYORK CHICAGO ST.LOUIS 
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CJ/te Banks ef America 
Jtanrl Oehind Yellow Coach 
tran.portation developments, 
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onSider 
Ike judgment 
of your 1Janker.1 ~-, 

Bankers do not give long term trust 
equipment notes on Yellow Coaches 
without reason. · 

It is not sufficient that they realize the 
stability of the motor coach as a means 
of transportation, strong as this assurance 
may be. They must, and do, go further 
by investigating the financial status of · 
the manufacturing organization. They 
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weigh the protective value of personnel. 
They gauge moral responsibility toward 
the field. They measure experience in 
terms of service. They look ahead for 
years as a protection against "orphan 
equipment." 

Two recent issues of long term trust 
equipment notes, amounting to millions 
of dollars, _ testify that banks are willing 
and genuinely inte~ested in furthering 
Yellow Coach transportation develop­
ments. 

Yellow Coach and General Motors, by 
combining their vast technical and manu­
facturing resources, experience and finan­
cial strength, have earned this tribute 

- --
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paid them by the bankers of America. 
Such an alliance places financial stability 
behind the coaches you operate and wins 
the approval and co-operation of the most 
conservative bankers in extending the 
scope of Yell ow Coach operations. 

Your bankers know Yellow Coach and 
General Motors. They know the impreg­
nable position held in the industry by 
these world leaders of automotive prog­
ress. And they know that present models 
are the result of twenty-five years of 
development work, carried on by men 
who pioneered the way. 

Consider their judgment. Their viewpoint is an 
outstanding tribute lo Y-ellow Coach. 

YELLOW TRUCK®, COACH MANUFACTURING COMPANY 
SUBSIDIARY GENERAL MOTORS CORPORATION 

5801 ¼EST DICKENS AVENUE, CHICAGO, ILL. 
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STREET SCEXE IX SAN DIEGO, CALU'ORNIA. 

Courtesy • 1n California 
The most even-tempered car man in the world cannot 
operate car doors and steps as courteously as the 
National Pneumatic Door and Step Controlling Mec~­
anisms. Pneumatically operated doors cannot be 
banged or slammed. They always close or open with a 
gentle cushioned action which not only spares the 
temper of your passengers, but eliminates unnecessary 
wear and tear on your equipment. These facts are 
realized by the railway companies in San Diego and in 
many other modern cities where National Pneumatic 
Equipment is employed to insure constant courtesy in 
service. 

NATIONAL PNEUMATIC COMPANY 

CHICAGO 

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

MANUFACTURED IN 

TORONTO, CANADA, BY PIIILADELPHIA 

r 
I 

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

15 
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=-'Gngineered J,y;Mack 
Built/,y Slack _ 

· Sel'Jliced l,y Mack 
Only after exhaustive tests, made under actual 
-operating conditions, did Mack adopt one­
motor drive as being the simplest and most 
economical in the long run, and on your run. 

Retaining completely the many exclusive 
features and design of the standard Mack 
City-type Bus, the decision to stake the M ack 
reputation on one motor was based on t he 
known advantages of one-motor drive t~ t he 
-operator. 
·One motor or two:> Mack decided on one be-

cause one motor does the job! It insures the de• 
sired efficiency, at the same time reducing 
weight, care and maintenance charges. This 
being the case,-why two? 
Mack uses a self-exciter generator and thereby 
eliminates the need of a separate exciter with 
its resultant added weight, care and service. 
Simplicity has always been the keynote of 
Mack engineering. Mack has always designed 
and built with the viewpoint of reducing 
maintenance charges to a minimum, dispensing 
with non-essential units and retaining only 
t hose which, are necessary to the exceptional 
performance upon which Mack reputation 
rests. 
T hat's why Mack uses one-motor drive. That's 
w hy one-motor drive is most logical and econom• 
ical. Same standard Mack chassis features. Sam 
liberal r oad clearance. 
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MACK STANDARD FEATURES THROUGHOUT 
PLUS PERFECTED ELECTRIC UNITS 
The Mack Gas-Electric One-Motor Bus is in 
chassis construction essentially the same reli­
able Mack, identical and interchangeable. 
Thus the Mack Gas-Electric uses the standard 
dual reduction rear axle and single propeller 
drive for strength, quietness. 
Complete power plant of engine, generator and 
motor mounted on Mack. Rubber Shock In­
sulators, reducing vibration and noise to a 
minimum and adding years of life. 
Mack's generator hook-up with the engine is 
through a rubber torsion insulator-(an ex­
clusive Mack feature). 
All electric units are quickly and easily reached 
from trap doors in the floor of the body. No 
disturbance of adjacent parts in removing 
electric units froni below. 

A )lnek Gn••Elrctrlc Bu• In service, Note the 
,;eneroue ,;round clearance--0½ Inches. 

Planned and built along rugged Mack linest 
yet combining simplicity of design and great 
power and desired flexibility, Mack gives that 
simplicity of operation, acceleration and posi­
tive braking that traction men are accus­
tomed to. 

Get in touch with the Mack direct factory 
branch in your locality. Ride a Mack Gas­
Electric On~-Motor Bus. Put it to any test. 

MACK TRUCKS, INc. 
INTERNATIONAL MOTOR COMPANY 
25 Broadway, New York City 

One hundred and seTNI direct JIIACK fact-Ory branches 
01>erate under the titles of: ":IJACK JUOTOR TRUCK 00:11• 
l'A:SY," "llACK-JNTERNATIONAL JIJOTOR TRUCK COR­
PORATIOX," and "JIIACK TRUCKS OF CANADA, LTD." 
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Should Brake Shoes Be Reversed? 
IMPROPER rigging causes brake shoes to wear unevenly. An 

unevenly worn shoe must be reversed to give full service. This 
is particularly advisable in the case of an American Brake Shoe 
from which long work can be expected. Reversing brake shoes, 
however, is a continual expense. It is both cheaper and wiser to 
correct the faulty rigging, thus obtaining the full wear from every 

shoe without the trouble and expense of shoe reversal. Money is 
saved by using the best shoes. Why throw it away by continuing 
the use of worn brake rigging? 

"Best by 'Test" 

THE AMERICAN BRAKE SHOE 
AND FOUNDRY COMPANY 

30 CHURCH ST.,NEW YORK 
~32 SO.MICH.AVE., CHICAGO 
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Tim.kens ♦ 

1n Gas -Electric Efficiency 
In the very latest forms of rail transportation 
Timken Tapered Roller Bearings are a basic 
element. Naturally the new Brill gas-electric 
car for the New York, Ontario & Western-· 
among the very largest cars of its kind - runs 
on Timken Bearings. 

They enter so vitally into the economy records 
of the gas-electric type by relieving the jour­
nals of excess friction. Power is saved under 
way, of course, but Timkens still more favor­
ably affect the starting characteristics. 

Anti-friction advantages are available in such 

heavy service because highest capacity for 
thrust, shock and radial load is assured by 
Timken Tapered design, Timken-made electric 
steel, and Timken positively aligned rolls. 

Even aside from saving of fuel, speeding up of 
schedules, and multiplied endurance, Timken 
Bearings are a major railroad economy because 
they require lubrication only a few times yearly! 

On the rails the use of Timkens grows almost 
directly in proportion to the number of self­
propelled cars, so widely have leading builders 
adopted Timken Tapered Roller Bearings. 

THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 

Tapered 
Roller 
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Modem traffic demands the best there 
is in equipment. Gary Wrought Steel 
Wheels meet these demands by reason of 
their safety, dependability and economical 
mileage cost. 

3lllinot.s i:,ted ([ompanp 
General om,..,., 208 South LaSalle St. 

Chlcag,o, Illlnols 

June 12, 1926 
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Build New Bu·siness 
with New Cars 

OT IS a fact, demonstrated by the experience 
of numerous city railways, that a decided 
increase in patronage as well as a reduc­

tion in operating and maintenance costs invari­
ably follows the adoption of new, attractive cars. 
This will be the experience of your property also. 

Our engineering department will cooperate with 
yon in working out designs and submitting proposals, 
or we will gladly quote on your plans and specifica­
tions. 

CUMMINGS CAR AND COACH COMP ANY 
Successor to McGuire Cummings Mfg. Co. 

111 W. Monroe Street 
CHICAGO 

21 

Light-Weight City and Interurban Cars 

Lightweight Single and Double Trucks 

Cummings Gas-Electric Motor Coach 
MC62 Low Car Body Truck 
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Worthy of modem cars 

The D -C. Aluminum Arres­
ter built by General Electric 
has the advantage of the 
most advanced facilities for 
research in lightning phe­
nomena. It has the advan­
tage of G -E experience with 
arresters for all other classes 
of service. It is the superla­
tive arrester for the protec­
tion of car equipment. 

The installation of D-C. Aluminum Arresters 
is right in line with the adoption of modern cars 
to reduce operating costs, because the record of 
this railway arrester in furnishing lightning pro­
tection is a record of cars kept out of the shop. 

It is significant that south of the Mason-Dixon 
Line, where lightning storms are the most nu­
merous, practically every electric railway has its 
equipment protected with arresters of this type. 

The absolute protection afforded by the D-C. 
Aluminum Arrester is attested by roads where, 
with hundreds installed, not a single armature 
failure caused by lightning is experienced for 
years at a time. 
No wonder that the confidence in this arrester 
is so enduring! 

GENERAL ELECTRIC 
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l\l r. Nash Finds 
the Foundation Solid 

DESPITE the growth of motor vehicle registration 
in the United States to approximately twenty 

million, and in the face of the unusual combination o:( 
difficulties produced by high operating costs on the one 
hand and limited income on the other, L. R. Nash, 
vice-president of the operating division of Stone & Web­
ster, Inc., Boston, in an article in last week's issue of 
ELECTRIC RAILWAY JOURNAL declares that the $6,000,-
000,000 invested in the electric railway industry is in 
no danger of being wiped out. In fact, Mr. Nash main­
tains that the industry is just entering upon a new era 
of broadened activity and usefulness. 

These views are based not on mere surface indications. 
They come from a man who is conservative in his 
viewpoint and a keen student and analyst of the funda­
mentals of utility operation. 

Improvements in regulatory legislation and admin­
irtration; development of fairer and sounder public 
thinking regarding the purposes and mechanism of local 
transportation franchises; a growing public apprecia­
tion of the unfairness of taxing car riders for the 
maintenance of paving to the profit,of property owners; 
rapid crumbling of the barrier to progress represented by 
the fixed fare; a growing enlightenment regarding the 
proper basis for bringing about co-ordination rJf trans­
portation service-these are among the more important 
underlying factors in the electric railway situation to 
which he calls attention. .Although expressed in con­
servative language, Mr. Nash's summary of the situation 
is most encouraging. His facts are weighed with the 
careful precision of the scientist rather than played up 
fo r effect with the skill of the advocate. Mr. Nash dug 
down to fundamentals-and there he found the founda­
tion solid. 

Three-Phase Electrification 
Gives a Good Account of Itself 

DISCUSSION of elect r ification in this country h~s 
sometimes indicated a tendency by some of those 

interested to become so absorbed in American condi­
t ions as to forget that progress has been made in other 
countries along lines qu ite similar to those here. While 
trainloads are considerably lighter in Europe, the use 
of the track is otherwise quite as intense as in America. 

Last week an article appeared in this paper on the 
extension of the Austrian State Railways' electrified 
system in the Alps. This week an article is published 
giving t he results of 25 years of electrification in Italy, 
a portion of which is just across the boundary from 
Austria. These are not minor installations. The Italian 
State Railways now operates or has under construction 
more than 1,000 miles of electrified trunk line railroad, 

and has in use or being built 686 electric locomotives 
totaling more than a million and a half horsepower. 

Not a few Americans will be surprised to learn that 
the entire Italian electrification, save for a few experi­
mental lines, has been. carried out with the three-phase 
system. In this country three-phase operation has been 
counted out of consideration for many years. The 
Italian electrification has a' mileage much greater than 
the longest American system. Continuous extension of 
the system indicates that it has given satisfaction under 
the conditions which are encountered in that country. 

It is not to be inferred from the success of the 
three-phase system in Italy that it is suitable for use 
everywhere. It has its drawbacks, which the proponents 
of direct-current and single-phase operation are not 
slow to point out. But it cannot be gainsaid that in 
the situations where it has been employed it has given 
an account of itself which merits the attention of 
engineers whenever railroad electrification is discussed. 

Wanted-A Railway 
at Its Best 

BUSINESS grows through improvement of the prod­
uct. Demand is built on desire. Saturation of the 

market for any product is overcome by tempting the 
customer through more attractive appearance, greater 
comfort and luxury, or, in the case of many products, 
improvement of the package in which the goods are 
sold. The automobile offers one of the most convincing 
illustrations of how effective is improvement of the 
product in stimulating buying demand. 

The electric railway industry has been faced during 
recent years with what in some respects may be con­
sidered as a saturated market. Particularly in the 
smaller cities there has been experienced a serious reces­
sion in the demand for the product-street car rides. 
But at the same time the total demand for rides-for 
transportation-has , increased at an astounding rate, 
largely due to the influence of the automobile. Under 
this same influence, also, the cost of transportation has 
been put on a new basis. Former standards have been 
entirely_ changed. There has come a widely expanded 
demand for quality in transportation. It remains for 
electric railways to improve their quality if they are 
to profit from the new market. 

How can electric railway service be improved to meet 
the new conditions? The answer lies in the future. 
Attractive equipment, improved roadbed, speed, com­
fort, attention to the passenger-these are all factors in 
making a railway ride more marketable. Once the 
bounds of precedent are broken and the industry starts 
out seriously to exhaust the possibilities of improving 

• service, then and only then will the limitations of the 
electric railway and the proper field for buses and other 
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forms of vehicles become clear. Curbstone transporta­
tion experts have been predicting the end of street cars 
and interurbans. They have judged electric railways 
as they found them, but they have judged not an in­
dustry which was functioning to the limit of its 
possibilities: Their conclusions have been based on per­
formance after a long period of strangulation and 
starvation, caused by restrictive political bickering on 
the one hand and arbitrarily limited revenue on the 
other. 

In the removal of franchise restrictions and in the 
growth of a more liberal attitude toward fares, under­
lying obstacles toward progress are being removed. 
This throws on railway management the responsibility 
for determining the limit of the improvements which 
can be made in equipment and performance. Under 
present conditions there are few examples which could 
be construed as electric railway service at its best. 

The Action of King Canute 
Was No More Futile than This 

STANDING beside the water and commanding the tide 
to recede, King Canute made a gesture no more futile 

than that of the trainmen of the Boston & Worcester 
Street Railway in their attempt to prevent the 
operation of buses by that company. They have brought 
a bill in equity to prevent the receiver from carrying 
cut his intention of operating buses between Boston and 
Worcester. They contend that such a move would de­
prive many so-called "blue uniform" men of employment. 
This action indicates a viewpoint quite• as distorted as 
that of the courtiers of the ancient monarch who were 
of the opinion that the sea could be controlled by royal 
edict. Apparently they lose sight of the fact that trans­
portation service is furnished to meet a public demand 
rather than to provide jobs for railway trainmen. In 
reality, however, it is only by doing their part in making 
railway service attractive and sufficiently profitable to 

"justify its existence that they exercise the slightest 
~ influence over fundamental economic laws. 

. .- ~ According to the contention of the employees, an 
agreement has been in existence with the company for 
many years regarding wages, hours of labor and work­
ing conditions. This agreement, it is said, provides 
also that any new form of transportation not covered 
therein shall be dealt with in conference between the 
representatives of the men and the company. The men 
say that this has not been done. To what extent they 
may be justified in criticising the carrying out of the 
agreement is open to argument, but to seek to restrain 
the substitution of buses for cars on the ground that 
it jeopardizes their employment is a move almost as 
ridiculous as the famous attempt to control the tide. 
Electric railway trainmen have in their hands a power 
which is a large factor in making the service profitable 
or otherwise. The extent to which they enter into the 
spirit of merchandising transportation will determine 
the future of many railway properties. Therein lies the 
protection of their jobs. The doctrine of no respon­
sibility by labor for the financial success of the enter­
prise in which it is engaged falls down when the 
enterprise is in danger of being wiped out. When the 
goose is dead, court action won't bring back the 
golden egg. 

Double Fares Needed 
by Buses in Berlin · 

EVIDENCE accumulates that under present condi­
tions of operating costs mass transportation in our· 

large cities can be conducted more economically by 
electric cars running on track than by buses. In ll 

communication in the issue of this paper for April 24 
Wilhelm Pforr of the Berlin street railway system took 
occasion to deny the report that there was to be a 
city-wide replacement of trolley cars by buses in Berlin, 
and gave among his reasons for this statement that, 
in addition to increasing ·street congestion, buses would' 
require double the fare to supply the same service. By 
a coincidence, Mr. Pforr's communication was received· 
for publication and printed in the same issue as Mr. 
Loree's unfounded declaration at Kansas City that the• 
$6,000,000,000 of investment in electric railways in this 
country could be wiped off the books because the electric 
car had become obsolete through the advent of the bus .. 

Mr. Pforr's statement that a city-wide bus system in, 
Berlin would have to charge double the present trolley 
fare in that city may have seemed a little exaggerated· 
to some people. Nevertheless, it has been strikingly 
confirmed by some analytical studies of the cost of" 
operation in Berlin by trolley cars and buses recently 
made by Dr. E. Giese, professor of transportation in 
the leading technical Hochschule in Berlin, and pub­
lished elsewhere in this issue. Under like conditions 
of taxation and loading, this expert finds that the cost 
per passenger-mile by buses, including interest and' 
depreciation on the investment, is practically twice that 
of the electric car, so that the fare would have to be· 
twice as much. 

It cannot be charged that Doctor Giese's analysis is 
unduly favorable to the electric car. For purposes of· 
comparison of cost per passenger-mile he took double­
deck buses and single-deck cars, though he made some· 
allowan~e for the non-use of the upper deck seats of 
the bus in winter, because of inclement weather. On. 
a passenger-mile basis such a comparison certainly 
favors the bus, although it is obvious that double-deck 
buses (or cars) cannot make as good time on the streets. 
as single-deck cars (or buses). In his operating cost 
figures also Doctor Giese assumes the use by the buses 
of solid tires instead of pneumatics. 

The final result of this study was that if buses were 
running in Berlin today instead of street cars, on the· 
same basis of passenger capacity, the public would have 
to pay some $26,000,000 more annually in fares. The­
author grimly adds that the Berlin public cannot afford 
any such "luxuries." 

Of course, it does not follow that the Berlin figures 
apply in their entirety to the United States. Some of 
the items of expense of both car and bus would be dif­
ferent. The cost of fuel for the bus would probably 
be lower here, but it might well be that transportation 
wage cost, because of the smaller capacity o.f the bus, 
would be higher here, where the wages for platform 
men are much larger. Corresponding figures for typic 
American cities prepared by experts on railway and bus 
operation and based on actual performance would be 
very much worth while. 

The need for such definite information is shown i 
the present discussion in New York City, where th 
municipal purchase of certain existing trolley lines i 
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b£:ing suggested so that these lines may be removed and 
the streets which they occupy "cleared for traffic." At 
the hearing on June 10 the Mayor was even quoted as 
s&ying, "I have heard of no one in public life or out 
of -it that did not admit that the greatest cause o.f traffic 
congestion was the street car Jines and that the greatest 
boon would be the elimination of these lines._" 

No one seems to consider that the buses which are 
b£:ing urged as a substitute for cars would themselves 
occupy a certain amount of street space. Whether the 
roadway area required per bus passenger actually would 
be greater or less than that per car passenger would 
depend on the types of vehicle under consideration. In 
actual practice such comparisons have always shown the 
street car to be a more economical user of street space 
than is the bus. Moreover, it is worth remembering 
that in London; where the buses are handling heavy 
traffic, their speed is much less than that of the tram­
ways. In New York City itself the slow speed made 
b~: buses on Fifth Avenue is an example of what may be 
expected when these vehicles are used to handle heavy 
traffic on congested streets. 

Unquestionably, ~here is a large field for the bus in 
this country, but it is a mistake to jeopardize its futu~e 
by unwise attempts to substitute buses for electric 
cars at low fare levels. Neither ·considerations of econ­
omy nor traffic efficiency justify such a change. 

Some People Deliberately Close Their Eyes 
to Economic Facts 

BACK in the happy days before the World War it 
was possible for the residents of a certain suburban 

community to reach the business district of the adjacent 
town by street car for 5 cents. Rising costs gradually 
forced the fare up to 6 cents, 7 cents, and finally 8 cents. 
l\lore recently the electric railway has revised its rates 
to permit a local ride in either community for 5 cents, 
while the cost of a through ride has become 10 cents. 

Great is the indignation of a group of the suburban­
ites. A majority of them use the street car only twice 
a day, morning and night, but they are objecting vocifer­
ously to the increased fare which they have to pay. 
They have appealed unsucc~ssfully to the state regu­
latory body asking that the fare limit be abolished and 
the through rate restored to the original 5 cents. They 
have tried to boycott the street cars by extensive use of 
private automobiles. That attempt was not a marked 
success. They wished to establish a competing bus 
service which they hoped could be operated at a 5-cent 
fare, but found that such duplication of facilities was 
contrary to law. 

Now they believe that a way out of the difficulty has 
been found. This group of people is considering the 

• organization of a club and the purchase of a bus to take 
the club members to and from their work every day. 
By this subterfuge they would avoid the legal objection 
to the operation of competitive bus service. Because 
they do not all wish to go and come at exactly the same 
hour it would be necessary for the bus to make two 
trips in the morning and two trips in the evening. 
Hence it would be necessary to hire some one to operate 
it. During the middle of the day there would be noth­
ing for the bus or its driver to do. Garage space would 
be required for its storage during those hours as well 
as for its protection at night. In other words, the club 

would have to organize a complete little transportation 
system of its own. 

How such a transportation system with limited traffic 
in the rush hours and none at all during the day could 
be operated cheaper than the established agency is dif­
ficult to see. When, and if, the plan ever is put Jnto 
effect, the members of the club are likely to have a 
rude awakening concerning the 5-cent fare. Just what 
will happen when their single bus must be overhauled 
or when it breaks down is a matter of conjecture. Prob­
ably they will be compelled to resort to the service of the 
old reliable street railway, which charges them 10 cents 
for a fast, safe, comfortable ride of several miles and 
provides service day and night, winter and summer, 
for all who .wish to avail themselves of it. 

No Longer Is a City 
a Single Focal Center 

GROWTH of our cities has brought many changes 
in recent years, not the least important of which is 

the process of decentralization that has created numer­
ous sub-centers instead of the former single focal 
center. Not so long ago the average city resembled a· 
series of concentric circles with commerce and industry 
occupying the central zone while urban, suburban and 
rural residential districts were grouped around it. 
Gradually the business area expanded and encroached 
on the urban residential district. The latter spread out­
ward into the suburbs and the net result was the 
creation of larger circles arra~ged in the same general 
way as before. 

Now it has become evident that this ~ethod of 
development has certain serious disadvantages. It 
lengthens the average distance between home and place 
of employment, and multiplies the number of rush-hour 
users of transportation facilities. Congestion is vastly 
increased on the transit lines and on the streets. Great 
economic waste results from the alteration in the 
character of neighborhoods and the destruction of one 
set of buildings to make room for a new set, different 
in type, but not necessarily better. Utility services to 
meet the changed conditions can be provided only at high 
cost, and usually they lag far . behind the demand. . . 

To offset these disadvantages it must be admitted that 
there is a certain gain in efficiency by geographical 
concentration of such business enterprises as require 
frequent contact with each other. If, for example, as 
the result of decentralization, every merchant had to 
travel 2 or 3 miles to see his banker, commerce and 
trade would soon be seriously hampered; 

The problem, therefore, is so to arrange the city that 
those businesses and industries which need to be close 
together can enjoy that advantage, while those which 
can function equally well in other localities are dis­
tributed throughout the city with residential areas in 
between. It is clear that two things are necessary to 
accomplish this. A comprehensive civic plan must be 
prepared after thorough investigation of all the com­
plicated details of the question. Municipal officials 
must have adequate legal authority to enforce the plan 
after it has been .made up. Definite establishment of 
the character of a neighborhood may be anathema to 
the real estate speculator, but it is a real boon to the 
ordinary property owner, and will greatly facilitate the 
utility companies in providing adequate and satisfactory 
service. 



Latest Developments 
in Three-Phase 

Locomotives 
for the 

Italian State 
Railways 

At top, a new type of 
freight and passenger locomo­
tive now under construction 
for mountain lines. A special 
type of side rods similar to 
those of the E-330 type is 
used. • 

Below, a new type of pas­
senger locomotive under con­
struction. Several improve­
ments have been made over 
the E-331 type. 
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25 Years of Electric Operation i~ Italy · 
Three-Phase System Has Given a Good Account of Itself and Has Greatly Increased Capacity 

of Italian State Railways-System Is Being Extended and 3,000-Volt 
Direct-Current Lines Are Being Built Also 

By Giuseppe Bianchi 
Chief :\[echanical Engineer Italian State Railways 

The Lower Glovl Line Handles Heavy Freight. The 400-Ton Train Shown Is Ascending a 3.G per Cent Grade at 31 )l.p.11, 

SINCE electric operation was first inaugurated on 
Italian steam railways in 1901, its use has been 
extended gradually but steadily until today 859.6 

km. (533 miles) of line are in operation by electricity. 
In addition there are 836 km. (518 miles) of line in 
course of electrification: It is planned to extend the 
list of projected electrifications so that some 2,000 kni. 
(1,250 miles) of main lines will be included. Conversion 
of these lines is a matter of great economic importance, 
since in addition to increasing the efficiency of operation 
it will make possible the use of large amounts of hydro­
electric energy, thus greatly reducing the purchase of 
coal abroad, on which Italy is entirely dependent. 

Installation of the first electric railway was sug­
gested by a government commission in 1898; soon after­
ward experiments were started to try out the various 
systems of electric traction then available. In 1899 be­
tween l\Iilan anti l\Ionza and between Bologna and San 
Felice self-propelled cars with accumulators wei·e placed 
in service and in 1901 a third-rail system, similar to 
the ones which appeared at that time in America, was 
placed in operation between Milan and Varese. 

On the Lecco-Colico-Sondrio and Colico-Chiavenna 

lines, however, it was decided to try an electric system 
which would permit heavy passenger and freight trains 
and would 1:1fford as regular service as the steam trac­
tion at a lower cost of operation. 

Although a heavy train service with a third-rail sys­
tem had already been built in America (the Baltimore 
tunnel was electrified in 1895) at that time it was not 
believed that this system would be suited for a line 
106 km. long with 2 per cent grades, so it was decided 
to use an alternating-current system of the type used 
on the Lugano street cars (1896) and the Burgdorf­
Thun Railway (1898) in Switzerland. Instead of the 
750 volts used on these lines, 3,000 volts was chosen, 
as results of experiments made at that time made it 
appear impossible to collect from a single trolley more 
than 300 amp., which would not have been enough for 
the 1,500 hp., 80 per cent power-factor locomotives 
which were necessary for hauling the trains planned for 
the Valtellina lines. 

On account of the reactive effect and because at that 
time direct drive between motors and drivers was in use, 
the a.c. 16-cycle system was believed to be more suitable 
and therefore was adopted. 
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With the adoption of this system, a number of diffi­
culties came up in connection with the speed regulation 
of the three~phase motors, the trolley and contact lines, 
the controllers, the mechanical transmission of power 
between the motors and drivers, the rheostats, etc. 
These all required a great deal of experimenting and 
study before they could be satisfactorily solved. The 
experiment, started in 1901, was, 
however, satisfactorily solved by the 
end of 1903. Up to that time the 
passenger service was handled by 
single motor car units. 
. .In the year 1904 the first electric 
locomotives were put in service. 
These were of the 1-C-1 type, weigh­
ing 64 tons, with Scotch yoke drive 
from two motors with series-parallel 
connections, giving 32-64 km. per 
hour with 3,500-6,000 kg. tractive 
effort. 

This type of locomotive gave such 
good results that the Swiss Govern­
ment decided to adopt the three-phase 
system for electrification of the Simplon tunnel (1904). 
The Italian ~tate Railway management, which suc­
ceeded the various private railway companies, decided 
to adopt the same system of electrification for the Giovi 
line and for the Savona-Ceva, Bussoleno-Modane and 
Bologna-Florence lines. As a consequence of this 
decision, an extensive us.e of the three-phase system on 

[.================== 
ITABLE I-LINES OF THE ITALIAN STATE RAILWAYS ELECTRI­

CALLY OPERATED AS OF JAN. I, 1926• 

Line 

~ Length In Km.-~ 
Single Double 
Track Track Tot.al 

Modaoe-Bardooeccbia-BUMOleoo-Turin ...••••• 27. I 77 .8 104. 9 
BUMolen<r-8113a ...................... ....... ., • 
Turin-Pinerolo-Bricherasio-Torre Pellice-Barge u ·5u· 6u 
TrT ofarello-Cbie1i: .•...• , : • , ..••. •..•.....•.••.. 

01mo-Alessandria-Novi-Ronco-Geoova (Via 
8.6 8.6 

Busalla) .............. .... ............. ..... .. 
Rpoco (Via Mignanego)-Quadrivio Torbella ..•..•. 

165. 12 165. I 
22.0 22.0 

~ easandria-Tortooa ........................... . 
ortona-Voghera ....•.••. .• ........ •..•••. ., ... 

21.9 21.9 
16.2 16.2 

Tortooa-N ovi .•........•. .•..••.•••.•.••.••..•• 18.3 18.3 
§orto!'a-Arquata Scrivia ... ,: . ......... , . • . . . • • • . •.... 
Sampierdarena-&vona ............ ............... 39.7 

25.0 25.0 
39. 7 

Ge~~~~:t.:.::: ::::::: ::::::::::::::::::::::: :tt 
Mo!"'a-Lccco-Colico-Soodrio-Chiavenna... . • . • 136. 0 

'49'.j' 45.6 
89.2 

6.9 142.9 
:w~lan-Rho-G~llarate-Porto Ceresio. ... . . . . • . • 14.2 

pl..,-Pozzuoli .............................. . 
58.2 72.4 
14. 5 14.5 

Total. ....................................... 326.2 533.2 859.5 

• All lines are three-phase, 16-cyclc, 3,600-volt a.o. except the last two, which 
are 650 volts d.c. 

TABLE Ill 

Elecuic locomotives in operation on the 
Itahao State Railways aa of Jan. I, 1926 

Three-fh..,.e, 16-cyclee, 3,600-volta 
Whee Arrangement Number 

O-E-0 384 
1-0-1 62 
2-C-2 24 
J-D-1 37 

Total............... 507 
.,.bree-phaae, 45-cyclea, 10,000-volta 

Wheel Arrangement Number 
0-E-O 4 
1-0-1 24 

Total............... 28 
Direct runent, 650-volts 

Wheel Arrangement Number 
B+B I c+c } 

1-C-I 10 

Total .. ............. 16 

Electrio locomotives under con1truotion 

Direct current, 3,000-volte 
Wheel Arrangement Number 

B+B+B 63 

Direct current, 650-volta 
Wheel Arrangement Nwnbe1 

1-0-1 20 
c+c 12 

Total................ 32 
Three-phase, 16-cyclee, 3,600-volta 
Wheel Arrangement Number 

0-~ 26 
1-D-I 14 

Total. ....... ,.,..... 40 

Grand total......... 551 Grand tot.al .......... IH 
Total hp. of electric locomotives in operation............. 1,220,000 
Total ·hp. of electric locomotivee under con1tr11ction........ 320,000 

Total... . • .. • • . • • . • . .. . • • • . • • . • . . • • . • .. • • . • • .. • • .. • 1,540,000 
*In service on 16-cycle llnee. 

the Italian Railw'ays began, which caused much dis­
cussion in the succeeding years. However, it must be 
remembered that at that time· (1904) comparative data 
abo~t the best system of electrification were not avail­
able as they are today. The single-phase system was 
then in its early development stages and the high-volt­
age d.c. system was not in existence. 

i.5ERTA, 

POZZUOLI ': 

LINES IN OPERATION NAPlES • 
JAN. I, 1926 

LINES IN COURSE 
OF ELECTRIFICATION 

ST[AM•OPtRATED LINES 

The success of the Giovi line 
electrification was so great that 
the three-phase system gained a 
great deal of support. We must 
remember that the Giovi line be­
tween Pontedecimo and Busalla. 

Up to lhe Preaaal 
t he Electrifica­
tions In I ta 1 J' 
Have Been In lhe 
lloanto.lnoa1 R•• 
r;lono In or Near 
the Alp1. Several 
Lloe1 Are Now 
Uoder Con1true­
tloo In lhe Cen­
tral and Souther• 
Portion• 

· has grades up to 3.5 per cent and the Giovi 
(3,258 m.) has a 2.9 per cent grade. 

These steep grades made steam operation extremely 
difficult; with the best mountain steam locomotives (se­
ries 470, ten coupled, 75 tons on drivers) the trains hauled 
were: 170 tons with one locomotive at 25 km. per hour, 
310 tons with two locomotives at 25 km. per hour, and 
450 tons with three locomotives at 25 km. per hour. 

TABLE II-LINES OF TIIE ITALIAN STATE RAILWAYS IN COURSB 
OF ELECTRIFICATION 

~ Leno;th In Km.-~ 
f':ingle Double ~Type of SupJ>b' 

Line Track Track Total Phase Cycle■ Vo 
Spezia-Pisa. ... • .. .. . .. . .. .. . • .. 75 75 3 16 3,6 
Pisa-Livorno................... . .. 19 t9 3 16 3, 
Florence-J'ietoia-Bologna....... 93 39 132 3 16 3, 
Rome-Avezzano-Sulmona.... ... 172 172 3 4S 10, 
Benevento-Foggia............... 102 102 D.C. 3, 
Benevento-CMerta-Naplce...... 97 97 D.C. 3, 
Floreoce-Faenza................ IOI .. • IOI 3 16 3, 
Faenza-Bologna.. .... • .. .. • .. • . • - 49 49 3 16 3, 
Rolzano-Brennero............... 89 89 3 16 3, 

Total ........................ . 565 271 836 
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The w e i g h t s of the 
trains hauled by the first 
Giovi electric locomotives 
(series E-550, ten coupled. 
60 tons on drivers, 2,000 
hp., of the type shown in 
Fig. 1, were: 260 tons 
with a single locomotive 
at 50 km. per hour, 470 
tons with two locomotives 
at 50 km. per hour, 600 
tons with three locomo­
tives at 50 km. per hour. 

By replacing the steam 

Typical Locomotives of 
· Italian State Railways 
All are three-phase, 3,500-

volt machines 
1. Type E-550 locomotive, 

,of which 185 were built be­
tween 1911 and 1917. They 
weigh 64 tons, all on drivers, 
and have a rating of 2,000 hp. 
at · speeds of · 25/ 50 km. 
per hour ( 15.5/31 m.p.h.). 

2. This locomotive is 
similar to the E-550 type 
but is more powerful, be­
ing rated at 2,000 kw., the 
weight being 74 tons. Be­
tween 1920 and 1925, 186 
of these were built. 

3. Type E-330 is a four­
speed passenger locomo­
tive rated at 2,000 kw. 
Sixteen of these are now 
operating. The speeds are 
37-50-75-100 km. per hour 
(23.3-31-46.5-62 m.p.h.). 
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with electric operation on 
the Giovi line the following 
advantages were obtained: 

1. The sp·eed was 
doubled. 

2. The distance between 
trains was shortened on 
account of more constant 
speed. . 

3. There was better 
utilization of the locomo­
tives and crews. 

4. Increased tonnage of 
trains was obtained. 

4. Detail of the articulated 
drive of the E-330 locomotive 
shown in No. 3. 

5. Passenger locomotive 
type E-431, rated 2,000 kw. • 
with four speeds similar to 
the E-330 type. Of this type 
.37 were built between 1920 
and 1924 and are in service 
between Genoa and Turin. 

6. Type E-331 locomo­
tive. This is a recent de­
sign with the same elec­
trical characteristics as 
the E-330 type. 

7. A passenger locomo­
tive designed for 45 cycles, 
10,000 volts. The appa­
ratus is nearly the same 
as on the 16-eycle ma­
chines, but there are in 
addition line transformers 
and a gear reduction is 
provided between the mo­
tors and the auxiliary 
axles. 
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On the U1>per Gio,·I Line. A 350-Ton l'ua senger Train ls Going UJ> a 2 per Cent Grude at 47 )l.p.ll. 

5. There was greater r egularity and safety for trains 
going down. the grades, as the regeneration of current 
allowed them to go down without brakes, with the re­
sult of reducing wear on wheels or rails. 

6. The coal consumption, -which in steam operation 
was about 86 grams per virtual ton-kilometer, was re­
duced to 50 grams at the electric generating plant. 

Electrificat ion of the Giovi line was regarded as the 
most satisfactory solution for mountainous railway 
operation with steep grades and heavy traffic. The 
Italian State Railways in 1911 decided to apply the same 
system of electrification to the follo't1ng lines: Busso­
leno - Modane, Savona - Ceva, Sampierdarena - Ronco, 
l\lonza-Lecco, Turin-Pinerolo, Sampierdarena-Savona. 

In 1915, on account of the war, all work for the new 
electrifications was suspended. The enormous difficul­
ties of steam railway operation in Italy during the war 
period, owing to the deficiency and bad quality of coal 
(the price of which reached 500 lire, or $20 per ton) 
were very serious and pointed out the advisability of a 
careful study. Coal saving on the 435 km. (272 miles) of 
electrified lines up to 1918 was about 170,000 tons per 
year, corresponding to 85,000,000 lire ($3,400,000). 

The question of which would be the best system for 
use on the new lines to be electrified was largely dis­
cussed and the advisability of using power from the 
existing plants and the great progress made by the 
d.c. 3,000-volt electrification system suggested a tryout 
with a 42 or 50-cycle, 10,000-volt, three-phase system 
and with a d.c. 3,000-volt system. 

Table I gives the lines electrically operated in Italy 
as of Jan. 1, 1926; Table II gives the ·Jines in course 

of electrification, and the map indicates the location 
of the above lines; Table III shows. the number and 
types of electric locomotives in service and under con­
struction as of Jan. 1, 1926. 

Operating expenses of the 15,62!:i km. (9,800 miles) of 
steam railway and of 631 km. (394 miles) (for the Pied­
mont and Liguria regions) electrically operated lines 
for the year 1924-1925 are shown in Table IV. 

The unit used in these tables is virtual ton-kilometer. 
This unit was obtained from the following formula:, 

h+~pl 
L,, = Lr+ - - --

5 
where 

L , = virtual length in kilometers. 
L , = real length in kilometers. 
h = difference of level in meters between two points 
l = length of curves in kilometers. 
p = coefficient of the radius of the curve. 

The p coefficient assumes t~e following values: 

Radius of curve in meters .. .......... 1,000 900 800 700 600 500 45~ 
Values of p .. . •.•.• • •.•..•.••..... 0.5 0.6 0.8 1.0 I. 2 , • 5 1.7 

Radius of curve in meters .•..•.....•. ◄ 00 350 300 250 200 180 
Values of p •• •••••••••••.••••••••• 2.0 2. ◄ 2.8 3. ◄ ◄ .2 ◄. 5 

These virtual ton-kilometer units which have been 
used by the Italian railway companies since 1880, while 
they provide a measure of work done on the steam oper­
ated railroads, do not take into consideration the energy 
returned to the system by electrically operated railway 
trains when regeneration is used on down grade runs. 

From the data of Table IV the economic possibilities 
of electric railway operation in Italy may easily be seen. 

TABLE IV-COST OF STEAM OPERATED ( 15,626 K?-1.) AND E LECTRIC OPERATED (630 KM.- PIED~IONT AND LIGURTA REGIONS ONLY) 
LINES DURING PERIOD J UNE, 1924, TO JUNE, 1925. 

Real run of locomotive switc.J.ing, hours .• ,.. 3,979,197 

{ 

Real run of locomotive, t rain kilometer.. .... 134,986,121 

STEAJ\I Real run of hauled axles, kilometer.. .... . ... 4,445,000,000 
Hauled ton-kilometer f virtu~I_. kilometer .. 45,180,632,300 

1 ,eal, .alometer .... • 35, I 05,386,400 

~-----Cost in Lir·e----- -~ 

Pe1sonnel .......... , ........... . 
Fuel .... ,. •• , ....... . t ......... . 
Oil.. .•..•...............•.....• 

Total 
4I8,01 6,459 
545,647,602 

15,722,296 
Maintenance ..••..••.••.••..•.. , 269,593,515 
Pumping plan ta and water .... . . . • 6, ◄ I ◄, 182 
Interest and depreciation chs rgeo.. 87,002,000 

Total....................... l,3 ◄ 2,396,05◄ 

Axle- Cost per Ton-Km. 
Kilometer Virtual Real 

0 . 07895 0.00777 0.01000 
0.1111 ◄ 0.01093 0.014 7 
0. 003 8 0. 00030 0. 00039 
0.05397 0.00531 0.00683 
0.00130 0.00013 0.00016 , 
0.01865 0.00183 0.00236 

0. 26709 0. 02627 0. 03381 

• { Real tun of engine, train kilometer.......... 11,175.193 
Real run of engine switching, hours.......... 37,976 

E LECTRIC Real run of hauled axlee, kilometer .......... •· ◄ 29,161,000 

H I d t k ·1 t { virtual, ki10metcr ... 5.044,5◄ 7,000 
au e on- 1 ome er real, kilometer...... 3,384,394,900 

Personnel ........ ............ . . 
Oil.. . ..... . .................. . 
!\I . J Locomotives 
· aintenance 1 Electric plants .... 
Interest and depreciation chn.rgee .. 
Electric energy •.••••.•• ; •...... 

Total ..................... . 

~ - - ---<.,,ost in Lire-----·~ 

T otal 
◄ 1,747,632 

1,269,432 
11.346, 147 
2,898,900 

61,580,578 
13, ◄ 82,590 

Axle- Cost per Ton-Km. 
Kilometer Virtual Real 
0.09272 0.00789 0.01175 
0. 00292 0. 00025 0. 00037 
0.02602 0.00221 0.00330 
o. 00656 0. 00056 0. 00083 
0.13982 0.01190 0.01773 
0.03057 0.00260 0.00388 

131,325,279 0.29861 0.02541 0.03786 
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The cost for a traffic unit, that is to say one virtual­
ton-kilometer, for the electrically operated lines is Jess 
than for the steam operated Jines. The. cost of coal in 
Italy is now between 180 and 200 lire ($7.20 to $8) 
per metric ton, while the average cost of electric energy 
for railway purpose last year was only 0.13 lire (0.52 
cent) per kilowatt-hour. 

The cost for transmission lines, substations and feed­
ers, is about 500,000 lire ($20,000) for each kilometer 
of a double-track line, and the cost of an electric loco­
motive for passenger traffic (2,000 kw., 90 tons ) is 
about 1,400,000 lire ($55,000). 

These conditions are most favorable for electric rail­
way operation, and a study for a more extensive elec­
trification is now under consideration. 

It is worth while to point out that the electrification 
of about 2,000 km. of main lines which are now steam 
operated will reduce by 40 per cent the present coal 
consumption for railway use which totals about 
2,500,000 tons per year. This reduction in coal con­
sumptioq will be of great importance due to the 
scarcity of coal in Italy. 

It is not possible to state at this time how many 
years it will take for the full realization of this program, 
as it mainly depends on how soon the new hydro-elec­
tric plants can be built. However, from the results so 
far obtained by the operation of electric lines and the 
improvements which are continually introduced it may 
confidently be said that the most efficient and economical 
way to solve the problem of transportation in Italy lies 
in this direction. 

Beaver Valley Enters the 
World of Art 

Louis Hake, Master Car Painter, Pictures the Spirit of 
Local Industries on the Sides of a Street Car, 

Which Is Now in Service 

EVER quick to seize upon a new idea in public rela­
tions work the Beaver Valley Traction Company, 

New Brighton, Pa., has made a clever tie-in with the 
industries, which form the backbone of Beaver Valley 
enterprise. Having a car painter who is a master crafts­
man with the soul of an artist, it was a comparatively 
easy task to work the plan out. 

One of the company's double-truck cars was subjected 
to an intensive process of exterior and interior decora­
tion, the purpose of which was to show the varied 

I 

The Jnn1luable Aid or the Xewspnpere \\'ns Not J<'orgotten 

nature of the industrial life of the several communities. 
served by the traction company. On each end appears a 
map of the trolley and bus lines; beside each of these 
is a pair of eyes within an outline map of the United 
States. These lend color to the inscription "The Eyes 
of the Nation Are on the Beaver Valley." And color 
plays an important part in the tout ensemble of the 
car. Each of the inscriptions on the sides and ends of 
the traveling good-will builder carries a distinct message 
regarding 'some line of industry which provides employ­
ment for Beaver Valley citizens. For the most part 
the actual names of particular companies are n'ot given, 

-as in many cases there are two or more concerns en­
gaged in the line of work depicted. 

While other sections of the country might be inclined 
to dispute some of the claims made for the charms of 
Beaver Valley, certainly no one within the valley itself 
may be expected to be other than highly pleased. The 

· slogan in the center of each side of the car provides 
an appeal to industry in general to locat.e in Beaver 
Valley. "Where the Sun of Prosperity Always Shines." 

J'robubly the 1\laat-erpleee or the :t:nllre Gnllery \\'RH Tln•t Appearing at the Extreme 
JUght l'lc.-turlag the Jlrawny Steel Jlandlera at \\'ork 
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Other units in the general scheme of design illustrate 
successfully the products of the steel and iron plants, 
glassware, chinaware, sanitary ware, art tile, mill work, 
<:ork products, bridgework, clay products, drilling ma­
chinery, wallpaper, nails and rivets, electric power and 
transportation and the local newspapers. 

A slogan at the top of one side blazons forth the 
words "Industry, Transportation, Citizenship," the 
three most important phases of community life in the 
€stimation of the Beaver Valley officials. At the top of 
the other side appears the phrase, "A County with 
Ninety Different Products." Naturally it was impos­
sible to feature all of these products at the first show­
ing of the car, so it is planned to withdraw it from 
service occasionally and replace some of the present de­
signs with new ones. 

The car went in service on May 5 and will be oper­
ated over the entire system of the company. Thus each 
of the ten communities served by the trolley lines will 
be given an opportunity to expand with local pride as 
the car appears wit:l)in its environs. And well may 
Louis Hake, creator of a new school of industrial art, 
the designer of the first multi-pictured street car, ex­
pand also with pride as he listens to the plaudits of 
the local papers and leading citizens. All of his designs 
were good, but the gem of the collection was the scene 
depicting the brawny steel workers following the ancient 
rites of Vulcan. Across the top in a scroll appeared the 
words "He Who Toils Here Hath Set His Mark." So 
accurately had the artist portrayed the scene that the 
heat could fairly be felt to emanate from the white hot 
steel in the ladle. To paint life-like human figures in 
natural colors on the exterior of a street car is no 
piddling task. 

Prior to placing the car in service the railway had 
placed a series of "Just Smile" cards in the cars, these 
being varied with more serious messages concerning the 
s ervice of industry and transportation. Details on 
t hese were published in the JOURNAL for April 24. 

Nothing has been asked from the local industries in 
r eturn for the unsolicited boosting which they receive 
from the use of the cards and the decorated car. Clinton 
D. Smith, general manager of the company, believes 
t hat what redounds to the credit of the valley as a 
whole will prove of just as great, albeit somewhat more 
indirect, value to the railway. And he is gaining friends 
among the local interests which may be inestimably 
helpful, should the day arrive when the company wishes 
to enlist the ·support of its friends and patrons for an 
increase in fare or a sweeping reorganization of trans-
portation service. · 

In Commemoration of Easton's Railway 

A BEAUTIFUL bronze tablet, 16 in. x 24 in., has 
been placed on one of the tiers near the south en-. 

t rance to the Bushkill :Bridge, Easton, Pa., commemo­
r ating the building by the Lafayette Traction Company 
of the third electric railway in the United States and 
t he first electric railway in the city of Easton. This 
line, now a part of the Easton Transit Company's sys­
t em, ran from Centre Square to College Hill, and its 
building, which was completed Jan. 14, 1888, was bitterly 
opposed by residents of North Third Street, who ob­
jected to the planting of poles. The marker was paid for 
a nd presented by former Mayor David W. Nevin, who 
was secretary and treasurer of the Lafayette Traction 
Company. .,. 

Subsidized Bus Lines in Houston Serve 
Recently Established Suburbs 

DUE to the ship channel making Houston, Tex., a 
deep water port, as well as other causes common 

to the great Southwest development, this city has 
experi~nced an unusual expansion. This growth has 
expressed itself in part by extensive real estate develop­
ments from 3 to 5 miles out from the center of the 
city and remote from any form of transportation except 
the automobile. Naturally enough the real estate devel­
opers have realized the importance of common carrier 
transportation. The Houston Electric Company, oper­
ator of the local transportation system, was naturally 
unwilling to add unprofitable lines in order to develop 
new territory. 

The compromise made was a contract between the 
real estate operators and the railway by which the com­
pany operates the bus service and the real estate oper­
ators agree to pay all costs, including the per car-mile 
operating charges and a proportion of depreciation, 
fixed charges, taxes and license fees each month. All 
revenue is credited, so that in reality the realtors pay 
only the deficit. The company, however, buys the bus 
equipment and hence contributes its full part by 
financing the project. 

The contract provides that the Houston Electric Com­
pany may take over the operation at any time that it 
so elects, and agrees to take it over whenever the gross 
receipts shall show a surplus over all expenses for a 
period of six months. Any surpluses made during indi­
vidual months are credited to the realtors subsidizing 
the project. As there is no state regulation in Texas, 
permits to operate must be obtained from the city. The 
company protects itself by getting permits only from 
year to year, each renewal being based on the mutual 
desire to continue the contract for another year. 

At present there are four of these subsidized lines 
running from outlying points to the center of the city. 
One feature of interest is that these lines are operated 
express from the outlying district to the city center so 
that a faster service to these communities is being fur­
nished. At the same time there is no conflict with 
existing car and bus lines that may be parall~Ied for a 
distance near the city center. A IO-cent fare is also 
charged on all such lines with transfer privilege to and 
from cars. The over-all costs of these express lines are 
from 26 to 28 cents per bus-mile. Gross business of 
the lines is gradually increasing and varies between 15 
to 18 cents per mile, so that the deficits are not large, 
because comparatively infrequent service is offered. 

All buses operated in this manner are clearly marked 
so that the patrons know that the line is not neces• 
sarily permanent and depends on the subsidy of the 
development company named in each case. This some­
what temporary feature is recognized and has a certain 
effect on land purchases. The general belief is that 
the line will eventually become a paying proposition 
and become permanent and that the subsidy will last 
until this point is reached. 

The Houston Electric operators are about to start six 
other bus lines in conjunction with their regular car 
service. Three of these lines serve new territory and 
two lines are feeders. Generally on the regular bus 
lines the fare charged is 7 cents cash and four tokens 
for 25 ' cents, except that when a line is operated to 
give express service the fare that is charged is 10 
cents cash . 



June 12, 1926 ELECTRIC RAILWAY JOURNAL 1009 

Electric Co.rs, Automobiles, Tea,ps and Pedestrians Need Every Inch of Room 
There Is on the Downtown Streets In Atlanta 

Maintaining the ·Morale in Atlanta 
Transportation Men Encouraged to Neatness by Free Shoe Shines and Clothes Pressing at Carhouse-­

Suggestion Box and Full-Length Mirrors in Trainmen's Headquarters-Social Clubs, Safety 
Work, Credit Union and Other Activities Among the Employees 

VERY, trim in appearance are the trainmen in 
Atlanta. A great deal of stress is laid on the need 
for neatness by the Georgia Railway & · Power 

• Company. The men are encouraged to maintain this 
standard of appearance by being able to have their 
clothes pressed and their shoes shined free of charge 
at any carhouse of the company. There is also a full­
length mirror in every division headquarters for the 
use of platform men. Above this mirror are the words: 
"Look at yourself and see if you properly represent 
your company." Besides his regulation uniform, every 
platform man is required to wear a white shirt, white 
linen collar and a four-in-hand tie while on duty. 

Adjoining the mirror in the transportation head­
quarters is a box in which the trainmen are invited to 
deposit suggestions for the improvement of the service. 
Many good ideas are obtained in this way, particularly 
on the arrangement of schedules. Every suggestion is 
considered and is answered, usually by the superin­
tendent of the division with which the man is connected. 

On the line of route are several boxes in which 
conductors deposit envelopes containing the transfers 
collected on each round trip. These envelopes, one of 
which is illustrated, are collected once an hour by the 
auditing department. The auditing work is continued 
all day. The purpose of the plan is to make conduc­
tors more careful in the collection of transfers. 

To help the men keep their cars on time a blue­
printed time-table of his particular run is posted in 
front of every motorman or one-man car operator. It 
is held in a frame carried under the hood. 

Within the organization there are several social or 
recreation clubs. One is the Power Club, to which all 
employees of the company are eligible. This club has 
the use of some very attractive camping grounds about 
60 miles from Atlanta, on which there are 25 or more 
housekeeping and other cottages. These recreation 
grounds are used extensively by the men and their 
families during the summer: · 

In aQdition, there is a social club, with women's 
auxiliary. This club is especially for the transportation 
men and has its headquarters in transportation head­
quarters on Piedmont Avenue. Dances are given twice 
a week, and the clubroom has other means of recrea­
tion like pool, basketball, radio and a stage for the 
presentation of any entertainment during these pro­
grams. The dues of this club are $1 initiation and 50 
cents a month. 

Adjoining the clubrooms in the main transportation 
building on Piedmont A venue are the offices of the 
company doctor and dentist. Medical attention by the 
doctor is free to any employee and his family, and the 
dentist's charges are much less than those of an outside 
dentist. 
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During the past eighteen months the company has 
devoted a great deal of attention to the reduction of 
accidents, and in March, 1925, a safety council to 
represent all departments of the company, light and 
power, as well as the railway, was appointed. The 
Safety Council is made up of the department head or 
other real representative of each department. In addi­
tion, each department has at least one safety committee. 

In the railway department there is a safety commit­
tee for each carhouse, track gang and line gang. The 
rule of rotation of membership is followed in each com­
mittee, each member serving three months, then being 
replaced by another, so that eventually all will serve. 
The number of the members in each committee varies 
according to the size of the gang or division. l\Iost 
committees have regular meetings. Usually the road 
gang committee meets on rainy days, the carhouse 
committees in the evening, and the linemen twice a 
month on Saturdays. 

In addition to the division committees mentioned, 
there is a large committee known as the first aid com-

Traffic at lllo•t Congest ed Crossings Is ~ow 
Controlletl by Light Signals 

mittee, whose duty it is to spread information about 
what to do in case of accidents. Through this commit­
tee a class of 27 employees from all departments was 
formed and received the standard Red Cross first aid 
instructions, so that all have now first aid committees. 
These men are now giving instructions to other 
employees, so that all will have a knowledge of first 
aid work. All those employees whose duties require 
them to work near high-voltage apparatus receive spe­
cial instructions in the prone pressure method of resus­
citation. 

Each department makes a report to the main safety 
committee each month, showing the number of man­
hours of work, the number of man-hours lost for any 
reason, the number of accidents for the department and 
the cause of each accident. Every accident is investi­
gated. 

Since this campaign was started the total number 
of accidents to employees has been reduced 25 per cent. 
This is considered proof that the campaign is effective. 

In the railway department every accident in which 
an employee is involved is discussed with him, whether 
he is responsible or not. There is also a talk to all 
the men on each division each month on the subject of 
safety. In these talks the accidents reported during 
the previous month are used as text. The accident 
records of the railway department show that this plan 

Neat Cnr Stop Sign on Ornntnentnl Lnmp J>ost, 
Used Generally In Atlanta. 

is effective. Thus all accidents for 1925 show a reduc­
tion as compared with the previous year from 6,778 to 
5,59?, or more than 17 per cent. 

CREDIT ORGANIZATION ENCOURAGES THRIFT 

The latest addition inaugurated by the company is 
a credit union based on the Filene system, which has 
been adopted by a number of steam railroads and other 
corporations. Other unions along the same lines have 
been organized at Louisville by the Louisville & Nash­
ville Railroad, at New Orleans by the Illinois Central 
Railroad, at Council Bluffs by the Union Pacific Rail­
road, at Boston by the New England Telephone & 
Telegraph Company, and in l\Ir. Filene's own store in 
Boston, where the membership is 1,636. A law author-

nox Nf'ar TPrmlnnl of Run, In \\"hkh Trainmen nepo•lt 
TransfPr f.llps at lho End of t:aeh Trip 

• 
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izing the establishment of a credit union of this kind 
was enacted in Georgia last summer, that state being 
the twenty-fourth to have such a statute. 

Briefly, the credit union is a co-operative savings 
and loan association, for whose stock any employee 
may subscribe and thereby become a member and from 
which any member can borrow limited sums at reason­
able rates of interest. It therefore helps to stimulate 
thrift through a system of savings, solves the short­
term credit problem of the employee and educates the 
members in the management of money. While sub­
scriptions to the stock may be paid· in cash, members 
are encouraged to pay for them by installments, so 
that if a member wishes to save a dollar a week, for 
example, he subscribes for four shares and deposits 
25 cents a week for each share. The par value of each 
share is $5 and a limit of $500 has been placed on the 
amount of stock which may be held by any one person. 

,_ ,..... 1MY )olWi-Rnfled 

GEORGIA RAILWAY AND POWER CO. 

Dote. ________ 19_ 

Route No. Block No. CarN 

TRIP TIME {:, __ 
{ Serial Number 

TRANSFERS ISSUED Beginning 
Serial Number 
Ending 

Conductors No. Key 

Front of .E1n·elo1>('11 U,u:•d by Conclurtors a.nd One-::\lnn Car Operators 
for Dr11osltlng Tr,!narers nt the End of Enrh Trill 

Members may also make deposits, but the maximum 
deposit permitted any member is $500. 

Loans up to $50 are made to any member whose name 
is approved by the credit committee. No security is 
required for loans up to this amount except the bor­
rower's note. Loans for more than that sum must be 
secured. The interest rate charged is 6 per cent and 
interest is deducted at the time the loan is made. A 
maximum of $150 is set for secured loans. 

The organization is managed by the employees, but 
in Atlanta one of the fiduciary officers of the company 
acts as its treasurer. Officers are chosen from and by 
the members at elections, in which each member has 
but a single vote, whatever his shareholdings. Besides 
the officers and directors the organization has a super­
visory committee and a credit committee. The latter 
body passes on all loans and the supervisory committee 
serves as a check on officers and directors. The over­
head expenses are very low, as no salaries are paid 
to any one, and the company charges the organization 
no rent for a room in one of its carhouses used as an 
office. Hence, the greater part of the interest received 
on loans can be used as income to pay dividends. It is 
expected that a dividend rate of 4 per cent can be 
maintained. 

Employees of the company who are not owners of 
stock are permitted to deposit their savings in the 
union and receive 4 per cent interest, but they are not 
eligible for loans. The maximum deposit for any non­
member is the same as for a member, namely, $500. 

At the time of the organization of the union, early 
this year, subscriptions for more than 380 shares of 
stock had been received. 

Why Electric Cars Will Remain 
in Berlin 

Transportation Expert Calculates that if Buses Were 
Substituted for Electric Cars in Local City 

Service Fares Would Have to Be Doubled 

COSTS of handling the surface car traffic in Berlin 
by buses instead of by electric cars have recently 

been estimated by Dr. E. Giese, professor of transpor­
tation at the Berlin Technical High School. The results 
appear in the issues for April 30 and May 7 of Verkehrs­
technik, and Doctor Giese finds that a fare twice that 
now charged on the surface lines would have to be 
charged if buses should replace the cars. The street 
railways in the city are operated by a stock company, 
but all of its shares are owned by the city, so that the 
system is essentially a municipal enterprise. 

Doctor Giese assumes at the beginning of his study 
that if the buses were substituted for the surface cars 
they would have to assume the same street paving 
charges. The cost of this paving charge to the Berlin 
tramway system last year was $1,200,000 (5,000,000 
marks) as the company was responsible for the paving 
of a strip 9.3 ft. (2.84 m.) wide for each track and 
also for the upkeep of all parked reservations through 
which the lineS- operate. Other special obligations of 
the street railway are a traffic tax, which is now 3.85 
per cent of gross (1.1 cents per car-mile or 2.9 pf. 
per car-kilometer) but will be 5.66 per cent of gross 
(1.6 cents per car-mile or 4.2 pf. per car-kilometer), 
and also an 8 per cent gross earnings tax paid to 
the treasury of the city. In contrast to these charges, 
the vehicle tax on motor buses is only $48 (200 marks) 
a year, and road maintenance charges are exacted only 
by some of the communities outside Berlin. 

Doctor Giese makes the following comparison of the 
principal items of expense after omitting gross earning 
and other taxes which have nothing to do with the 
economic&. of the case: 

COST OF CONDUCTING TRANSPORTATION 

Salaries and wages .•.•..•........••••..•• 
Power or fuel. ••••••••••.•.••••••..••••. 
Tires (solid) .....••..•....••.......••.•• 
l\laintenanre of way ........•..•......••. 
Street upkeep ...•..........••......•.••• 
Maintenance of 0\0erhead line ..•.....••••• 
Maintenance of.rolling atock •••.•..•..•••• 
Oepreriation . .......................... . 
Miscellaneous and taxes .................• 
Interest and amortization ...•..••.•....•• 

Cents per Cnr-
l\l ile• 

Car BUii 
6. I 8.1 
2.2 5.4 

0.2 
2.0 
2.5 
2.3 
3.8 

I. 9 

Pfennigs per 
Kilometer 

Car Bus 
15.8 21.0 
5. 8 14.0 

Ts 
5.2 
6.6 
6.0 

10.0 

5.0 

To 
is:o 
II. 5 
10.0 
5.5 

Total cost on vehicle-mile or kilometer basis 20. 4 34. 6 53. 2 90.0 
~Cents---. ~ Pfenni~ 

Total cost per mile, or kilometer, pet paa-
senger cspacity, seated and standing •••• 0.292 0.641 0.76 1.67 

•In this table and elsewhere in this article a mark is taken ~ equivalent to 
24 cents and a kilometer as 0. 625 mile. 

GREATER CAPACITY ACCENTUATES CAR SUPERIORITY 

It will be seen that on a vehicle-mile basis the bus 
costs about 1.75 times as much as the car. On a 
passenger-capacity mile basis the bus costs 2.2 times as 
much as the car. This capacity comparison is based 
on the assumption that the bus operator would use his 
largest double-deckers. One of these is rated as a 
59-passenger bus, made up of 24 seats and room for 
three standing passengers on the lower deck, room for 
six standing passengers on the platform and 26 seats 
on the upper deck. The other bus is like that just 
mentioned except that it has only 21 seats on the upper 
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deck. As the upper deck is not much used ip bad 
weather, Doctor Giese assumes the average capacity of 
all buses as 54. 

On the other hand, the trolley service would be made 
up of 55 per cent motor car and 45 per cent trail car 
mileage, each unit having a capacity of 70 passengers, 
estimated as follows: Twenty-four seats and room for 
fifteen standing passengers inside the car plus room for 
fifteen and sixteen standing spaces on the platforms. 
The personnel requirements would be one man for each 
47 car ·riders (three men for 140 passengers), as com­
pared with one man for each 27 bus riders (two men for 
54 passengers). 

BUSES WOULD REQUIRE DOUBLE FARE 

In 1925 the average cash fare on the cars was 
3.6 cents (15 pf.). From the comparison of costs given 
in the table it is apparent that the buses would have to 
charge a fare 2.2 times as much, or 7 .92 cents (33 pf.). 
Even if the buses had a somewhat better load factor 
their fare could not be less than 7.2 cents (30 pf.). 

As a matter of fact, the trolley fare was less than 
3.6 cents (15 pf.), due to the sale of reduced-rate 
monthly cards. This brought the average rate per 
through ride down to 3.21 cents (13.39 PP. The re­
routing of the Berlin system in accordance with the 
American transfer plan has produced a transfer ratio 
of 42 per cent, yielding a rate of only 2.33 cents (9.7 
pf.) per trip. The street railways, largely because they 
.include considerable mileage in thinly settled suburbs, 
averaged only 8.5 passengers per car-mile (5.18 pas­
sengers per car-kilometer), whereas the buses, which 
operate largely on city routes, averaged 8.99 passengers 
per car-mile (5.62 per car-kilometer). · 

The fare on cars for an average ride of 2.94 miles 
(4.7 km.) was 3.21 cents (13.39 pf.), or 1.09 cents per 
mile (2.85 pf. per kilometer). The fare on the buses 
for an average ride of 2.2 miles (3.5 km.) was 4.1 cents 
(17.2 pf.), or 1.86 cents per mile (4.9 pf. per kilometer), 
or 72 per cent more than the fare on cars.* 

On the basis of 800,000,000 passengers a year and 
an average ride of 2.94 miles (4.7 km.) per passenger, 
the street railways run 2,352,000,000 passenger-mile8 
(3,760,000,000 passenger-kilometers). If this figure 
is multiplied by •the _present actual difference in fare 
( 4.9 minus 2.85), the public of Berlin would have to 
pay 77,000,000 marks (or $18,480,000) a year more for 
surface transport if street railways were abolished. 
This estimate is on the assumption that a blanketing 
bus system would charge only 72 per cent more, but in 
reality the taking on of thin routes, street railway style 
taxes, etc., would call for a 100 per cent rise in fare. 

The net result would be that buses would charge 
214,000,000 marks ($51,360,000) a year instead of 
107,000,000 marks ($25,680,000). 

The Berlin public, says Doctor Giese, cannot afford 
any , 107,000,000 mark luxuries. It is proving hard 
enough to raise only 10,000,000 marks for the break­
through of dead-end streets in congested districts. 

In further explanation of the figures in the table, 
Doctor Giese says that the power item for the trolley 
is figured at 2.15 cents (8.98 pf.) per kilowatt-hour, 
which is only a little more than 5 per cent above the 
pre-war rate. Superpower developments are likely to 

•City bus fares are on the basis of 15 pt. for the first zone, 
20 pt. tor two zones a nd 25 p f. tor three zones. The zones 
average 2.2 miles (3.5 km.) each. 

tin March, 1926, the s treet railway percentage was 56. In 
t he meantime, the bus percentage had grown from 6.2 per cent 
In January t o 7.5 per cent In l\larch.-EDITOR. 

make for lower rather than higher power costs in the 
future. On the other hand, automotive fuel (gasoline 
and benzol) now costs 40 pf. per kilogram, as against 
pre-war costs of 22 to 28 pf., and it is of poorer quality. 
The tremendous expansion of the automotive field doe~ 
not tend toward lower fuel prices. 

One reason for the higher power costs of a trackless 
vehicle lies in the higher tractive resistance. This 
resistance is only 24 to 30 lb. per ton (12 to 15 kg. 
per metric ton) for motor cars and 10 lb. per ton 
(5 kg. per metric ton) for trailers, while buses on 
asphalt have a resistance of 40 lb. and on rougher 
paving of up to 70 lb. per ton (20 kg. to 35 kg. per 
metric ton). 

There is a possibility that taxes might be lowered 
once the government has rebuilt the high:ways to meet 
the heavier traffic, but this lies in the future. 

Tire cost is based on the use of solid tires, but 
pneumatics would cost four times the figure given. This 
increase is 1½ times the entire interest and amortization 
charge of the street railways. A possible later reduc­
tion in the cost of giant pneumatics is only a guess. 

A comparison of the cost of new equipment shows 
that a motor car of 70 passengers capacity costs $8,400 
(35,000 marks) and a trailer of like capacity $4,800 
(20,000 marks). On the basis of the present propor­
tion of motor cars and trailers in Berlin the average 
replacement cost per car for the present 3,153 cars in 
Berlin may be taken as $6,648 (27,700 marks) each, 
or $94.80 (395 marks) per passenger served. 

A 54-passenger capacity bus would cost $7,200 (30,000 
marks) or $133.44 (556 marks) per passenger-40 per 
cent more per passenger than the car. To do the 
same job as the cars 4,000 double-deck motor buses 
would be needed. 

The present interest and amortization charge is on 
an investment of approximately $60,000,000 (250,000,-
000 marks), of which 80 per cent represents the prin­
cipal property taken over, viz., the Grosse Berliner 
Strassenbahn. Interest and amortization are covere 
by a charge of 6 per cent. New capital for motor 
buses could not be obtained at this favorable rate. 

INCREASING IMPORTANCE OF STREET RAILWAY 

Finally, Doctor Giese shows that the street railways 
have more than recovered their pre-war importance in 
the Berlin transport scheme. In 1913 street railways 
carried 50.5 per cent of all traffic. In the unsettled 
rerouting year 1924 the average was only 39 per cent, 
but 46.3 per cent was attained in December, 1924. 
In January, 1926, the ratio was 53 per cent.t 

No responsible authorities, concludes the author, 
could put forward any such proposal as the replacement 
of the Berlin street railway system. Because of the 
higher cost of bus operation its field appears to be: 

1. Operation in streets where track is not feasible or 
permitted. 

2. To supply additional service where streets are wide 
enough. 

3. For feeders and cross-country runs. 
4. For non-stop special fare service anci for night operation 

at owl fares. 
If economic reasons· alone were to govern, there would 

be no further development of motor bus routes i 
Berlin. However, there is a place for them in a co-ordi­
nated system which would charge correct rates and 
make each type of transport carry its fair share. In 
the opinion of the author, such co-ordination should be 
under municipal control. 
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Transportation Service Continued 
During Flood 

Citizens of Oil City, Pa., Carried by Company's Buses and 
Emergency Equipment During the Recent Devastating Ice 
Jam on the Allegheny-Trolley Service Quickly Restored 

I 
. ~ \ .; 
~--~~~~ 

Temporary Set-up of TrBn8former E<1ulpment Made a,t Petroleum Center to Serve the Floodstrlcken Aree. About· Oil City . 

PICTURE an emergency substation constructed in 
perilous fashion on the top of a coal pile. Grinding, 
smashing blocks of ice were rising slowly but in­

evitably in the river alongside a power plant normally 
furnishing energy for three busy industrial centers. Its 
equipment was submerged and out of commission after 
a gallant but futile fight to withstand the icy invader; 
streets and basements were under water throughout the 
business districts and the grim prospect of still further 
rises of the ice-choked river before the frozen barrier 
would be swept away by sheer pressure of the water be­
hind it. That, in brief, was Oil City, Pa., during the 
course of the devastating flood which visited the Alle­
gheny River in February and March. Now the flood is 
history; but its consequences, as is the case with all 
cataclysms, are destined to make themselves felt for 
some time. 

Even today transformers and various other equip­
ment may be seen standing about in varying stages of 
disarray within the plant of the Citizens' Traction Com­
pany and the Citizens' Light & Power Company, while 
heating coils of many breeds are placed on, under and 

around them. The process of drying out is a slow one 
and the end is not yet. Scarcely a day passes in which 
a generator or motor failure does not occur, due to 
the ruinous soaking which practically all the company's 
equipment experienced. V. A. Redfield, vice-president 
and general manager of the two companies, believes 
that these unfortunate failures, which are a direct result 
of this devastating flood, will continue for at least a 
year. 

While nature was on the rampage, transportation 
facilities were naturally much· crippled. Were it not 
that the same conditions which forced the discontinu­
ance of trolley service caused also a marked temporary 
cessation of industrial activity throughout the stricken 
area, thus removing the usual peak-load conditions on 
the transportation facilities, the Citizens' Traction 
Company would have been forced to acknowledge defeat. 
Actually, the bus equipment possessed by the company 
was able to cope quite successfully with the situation 
during the period from March 22 to March 29, when 
the trolleys were out of commission. Every available 
bus was placed in service and kept there, by dint of 
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24-hour-per-day labor on the part of the mechanical 
department of the transportation company. 

The story of the fight to prevent a total paralysis 
of power and transportation service to the cities served 
by the Citizens' company, of the herculean efforts of 
employees of the company and of hosts of volunteers 
to save the high-tension power lines from destruction, 
of the growing fear that the plans to break the ice 
jam would go for naught and that the gorge would only 
be freed as the force of the vast body of water, rising 
several additional feet, finally broke out the ice barrier, 
perhaps taking large portions of the cities of Oil City 
and Franklin along with it-all of this is an epic to be 
written in words of fire. But to attempt to chronicle 
it here is out of the question. Let the fact of accom­
plishment stand for the telling! 

power, light and electric transportation in the event 
that the Oil City power house should be inundated. 
However, the unprecedented rise in the Allegheny 
nearly set these carefully laid plans at naught by flood­
ing the switches and the t_ransformers located in the 
yard adjacent to the power house. Hence, it was neces­
sary to· move this essential equipment to the highest 
point on the coal pile of the plant. Picture the work­
men laboring mightily over the rising waters on the 
uncertain footing provided by this coal pile, with swirl­
ing torrent~, laden with gnashing ice blocks at their 
feet and the deadly high-tension wires a few feet 
overhead, the general effect being enhanced by a liberal 
contribution from above by J. Pluvius ! 

Transportation facilities in the flood-visited area are 
now practically back to normal, and the power equip-

A Seene In the 011 City l'owPr Pinnt Showing the l\Iethod Employed to Dry Out Part of tho Rotary Equipment 

The first high water in the Allegheny occurred on 
Feb. 21, and at that time it was made evident that 
emergency steps would doubtless be required to combat 
the encroaching flood waters. Accordingly, the Citizens' 
company made arrangements with the Penn Public 
Service Company to interconnect systems and thus sup­
ply the Oil City district from the latter's Piney Dam 
hydro-electric plant. .To do this it was necessary to 
build 3½ miles of 25,000-volt line and secure three 
transformers to step down the voltage from the Penn 
company's 110,000-volt system to the Citizens' Light & 
Power Company's 25,000-volt line. The three trans­
formers were borrowed from the West Penn Power 
Company at Kittanning and given a temporary set-up 
adjacent to the Pennsylvania Railroad right-of-way 
and the Penn Public Service Company's high-tension 
lines at Petroleum Center. To plan and carry out this 
project was no small undertaking, but it was carried 
through successfu~ly, so that by l\1arch 12 the people 
of Oil City, Franklin and Titusville were assured of 

ment is being brought to that stage as rapidly as is 
possible.• It is estimated that the direct consequences 
of the flood will cost the Citizens' companies approxi­
mately $40,000 or $50,000, exclusive of losses of rev­
enue during the period of the flood. The loss of the 
Big Rock bridge will necessitate the abandonment of 
11 miles of track which formed the connecting link 
between Ausley and Franklin. This line may be per­
manently served hereafter with bus equipment. Aban­
donment proceedings are now before the Public Service 
Commission of the commonwealth of Pennsylvania. 

Electric power and trolley service was not dis­
turbed in Franklin, due to the emergency arrangements 
made by the company. Power service in Oil City was 
out only eighteen hours, a rotary converter being 
installed in the city on March 28 and service being 
resumed on l\Iarch 29. After that date the attention 
of the company was chiefly taken up with ascertaining 
the extent of the damage and overhauling equipment 
for normal service once more. 
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Police Officers Can Do Much 
to Improve Transportation 

Control of Traffic Should Be on the Basis of Service 
to the People and in Proportion to the Number 

Served and Not to Help the Company as Such 

BY STANLEY Goon 
Trame Capta in, Police Department, El Paso, Tex. 

EDlTOR's NOTE.-Stanley Good was the principal speaker 
at the session of the recent Galveston convention of the 
Southwestern Public Utilities Association, devoted to traffic. 
As reported in the April 17 issue of the ELECTRIC RAILWAY 
JOURNAL, this meeting was one of the first of its kind given 
over to the discussion of traffic by the police officers of cities. 
l\lr. Good expressed so many sound principles that he was 
asked to write the present article on this general subject. 
The broadminded views expressed show the author's intel­
ligent appreciation not only of traffic regulation but of 
public service per se. 

PERSONALITY in public service is of outstanding 
importance and today is being recognized as a 

greater factor in securing increased business and more 
satisfied customers than any other form of advertising. 
1n addition to being the most effective, this is also by 
far the most economical form of publicity. 

Officials of all public service companies are giving 
much serious thought to the training of employees in 
the art of salesmanship, realizing that in the person­
ality of their employees lies the secret of effecting more 
sales and creating greater customer satisfaction. Even 
an imperfection in service is apt to be overlooked where 
the employee is courteous and solicitous and succeeds 
in selling himself to the public. 

~ow the policeman is just as much a public servant 
a11 the street railway operator. The public pays for the 
services of both. If the street railway operator, through 
his personality, is able to make friends of the public, he 
gets their support, resulting in increased efficiency and 
better service. The policeman can do the same thing 
to an even greater extent. In the case of the police 
officer. he is able to overcome the feeling of antipathy 
that the public has borne toward him which it has 
never felt toward the street car operator. 

The purpose of all public utility companies is to 
render a needed public service at nominal cost. Since, 
after all, only a small proportion of our population can 
afford the luxury of individual transportation, a vast 
majority must depend upon a public service which is 
able to transport them cheaply and in a mass during 
rush hours or unusual periods. 

The duty of the policeman in charge of the streets is · 
to superintend all traffic and co-ordinate its movements. 
Being a public servant, he is employed by all of the 
people, not just a small portion of them. His services 
must not be to a select few only but to the masses. 

It would not be consistent with justice to permit a 
1iedestrian, or an automobile occupied by only one or 
two passengers, to monopolize that portion of the street 
Hotted to the street car to such an extent that the 40 
r 50 passengers in the street car might arrive late at 
heir destination. The rights of the public carrier, as 
uch, does not enter into consideration. It is solely a 
uestion of the rights of those being transported, who 
epresent the majority. They have paid for a service 
·hich the operator does his best to give and it is the 
uty of the policeman to see that they get it. If the 

traffic officer has been properly trained and capitalizes 
his personality this should be possible without the 
necessity for antagonizing any one. If a policeman 
lacks personality, change policemen. 

Men of intelligence, fairness, tact and courtesy in 
dealing with the public are as necessary at busy street 
intersections as on the platforms of the street cars. 
Street car operators have demonstrated to their own 
satisfaction that a car may be crammed with passengers, 
but by using politeness, no one complains. By using 
the same tactics a policeman can unravel any traffic jam. 
In an emergency, a hard-boiled traffic cop is as useless 
as a careless street car operator. Neither of them is 
efficient, nor can they get the necessary co-operation of 
the public. 

Any city where results in handling the traffic prob­
lem are measured by the number of arrests made for 
violations of the law has little efficiency. The most suc­
cessful police officers are those who recognize that their 
chief mission is to preserve the peace rather than to 
prosecute its violations. 

In El Paso, Tex., the policemen are taught that it is 
their duty to prevent violations of the law in a way 
that will meet with the satisfaction of all concerned. 
These policemen remain in the open in conspicuous uni­
forms and make it a point to get acquainted with the 
people living on their beats, calling them by name when­
ever they meet. The policemen vie with one another in 
their efforts to make friends, and when it becomes 
necessary to make an arrest, they refuse to argue with 
the person arrested and never assume the right to 
reprimand a citizen, since that is the power of a judge 
alone. Needless to say, the policemen in that city are 
popular, and crime and accidents are steadily deci:eas­
ing, which goes to prove that personality in police work 
is no longer merely an untried theory. 

Milwaukee Cars Carry Heaviest Traffic 

RECENT checks of traffic on Grand Avenue, Mil­
waukee's busiest street, by the transportation 

department of the Milwaukee Electric Railway & Light 
Company, show that while eighteen automobiles passed 
given spots for every one street car, the street cars 
carried four times as many persons and occupied only 
one-third as much street space. 

Street cars on the average carried 42 passengers per 
car between the hours of 6 a.m. and 6 p.m., buses carried 
10.4 and private automobiles 1.34. 

The study shows that the street car passenger oc­
cupied only 9.5 sq.ft. of street space, the bus rider 
17.3 sq.ft. and the private auto rider 45.7 sq.ft. 

Parked vehicles, between the hours of 6 a.m. and 
midnight, occupied 38 per cent of the street space be­
tween the Northwestern depot and Eighth Street; mov­
ing autos and trucks, 44 per cent; street cars and buses, 
18 per cent. 

7. 9 per Cent Were Walkers 

IN THE article "Better Car Routing and Traffic Con­
trol Proposed for Baltimore" in the May 22 issue of 

ELECTRIC RAILWAY JOURNAL, the figure is given in the 
table at the bottom of page 888 that 79.9 per cent of 
the persons working in the central business districts 
were walkers. This figure should have been 7.9 per cent 
instead. 
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Maintenance Notes 

Press Can Supplies 
Thick Paint 

THE silk-screen process for sign 
painting as used by the Depart­

ment of Street Railways, Detroit, 
Mich., was described in issues of the 
ELECTRIC RAILWAY JOURNAL for 

• Feb. 14, 1925, page 261, and March 
13, 1926. A press can, which is used 
to supply the thick paint to the 

plunger inside the can is made to 
move up or down by means of a rack 
and pinion attachment, the plunger 
itself being directly connected to the 
rack. The pinion is mounted on a 
short cross-shaft, the end of which 
is provided with a four-spoked wheel. 
The operator can thus move the 
plunger up or down by turning the 
~poked wheel by hand. 

The bottom of the can is conical 

Thick Po.lot for the Silk-Screen Proce•• Ia Supplied to the Screen by a Pre88 Can and 
Flexlble J101e Attachment In tJie Department of Street Ro.lhvaya, Detroit, l\llch, 

screen as required and which adds and a ½-in. pipe attachment is pro­
materially to the efficiency of the vided. Over this a 1-in. hose serves 
process, is illustrated herewith. The as the flexible connection for deliver­
thick paint as needed for the sign ing the paint to the screen. The 
is supplied from a can of 8-in. illustration shows the operator in the 
diameter and 18 in .. high, which is act of placing some of the thick paint 
mounted above the center of the at the top of the screen for squee­
bench used for the sign-painting geeing it onto the sign. By turning 
process. . This can is placed on a the hand screw the paint is forced 
support made of steel bars. It is · out of the end of the hose and can 
provided with a plunger and operat- then be spread over the surface as 
ing mechanism at the top. The · may be desired. 

Gas Furnaces for Soft 
Metal Melting 

GAS-FIRED soft metal melting 
furnaces in which the tempera­

ture of the pots is automatically 
maintained at all times are part of 
the equipment of the Atlanta shops 
of the Georgia Railway & Power 
Company. These furnaces are de­
signed to melt lead, tin, zinc, babbitt 
and other metals of about the same 
melting point. The burners are ar­
ranged to heat the pot and its con­
tents up to a temperature of 1,200 
deg. F., and higher, if desired, and 
the design and construction are such 
as to permit of quick heating which 
assures maximum production. 

In the shops are three furnaces, 
two of 600 lb. capacity each, to melt 
babbitt, and the third of 175 lb. for 
solder. The outer shell of each of 
the babbitt furnaces is of heavy 
sheet steel, held in place by the top 
and bottom castings, which are con­
nected by long, heavy bolts. The re­
fractories used are of special forms, 
of selected grade backed up by proper 
insulation, while the pots are of cast 
iron. 

These furnaces were designed and 
manufactured by the Surface Com­
bustion Company of New York and 
are fired with gas, using burners 
which are so applied as to discharge 
tangentially into the combustion 
chamber. The hot gases pass around 
the entire surface of the furnace 
with a swirling, circular motion so 
that all parts of the pots are evenly 
heated. The vent is located close to 
the top of the casing, forcing the 
burned gases up around the pot, thus 
utilizing their heat to the fullest de-j 
gree. The drain hole, also used forl 
lighting, is conveniently located to! 
permit the easy and safe flow of th 
contents in case of the breakage o 
the pot. Soft metals ~emand qui~ 
but even heats. Operators get to! 
know the exact amount of heat ~ 
quired for certain metals and wi 
this furnace this degree of heat 
be obtained day after day simply 
setting the rate of combustion 
the gage. Furthermore, this t 
perature is automatically main• 
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Aflanta Company's Gas Jturnaces 

tained and recorded regardless of the 
operation of dipping out hot metal 
and throwing in cold, by a recording 
and regulating thermostat manufac­
tured by the Brown Instrument Com­
pany. 

The smaller size solder-melting 
furnace has a cast-iron body closely 
conforming in shape to the cast-iron 
pot, which assures a rapid transfer 
of heat through the pots. The bot­
tom outlet valves of the improved 
type make it easy to cast molds .. A 
bottom drain valve is opened by a 
wheel or lever and the metal drains 
from it into the mold. 

The method of firing utilizes city 
gas, and was develpoed by the Sur­
face Combustion Company. Com­
bustion is maintained in a back pres­
sure atmosphere so as to exclude all 
secondary air, and the flames ~re 
directed upon a refractory bed so as 
to develop the maximum possible 
amount of radiant heat. The flues 
are restricted and arranged so as to 
distribute the hot gases uniformly 
and to release them at the lowest 
possible temperature. The preven­
tion of cold air leakage into the 
combustion cqamber is a desirable 
feature because it prevents oxidizing 
effects; also by its cooling action the 
cold air would lower the furnace 
efficiency. . 

The installations are so designed 
that the furnace atmosphere can be 
varied at will, either by changing 

the gas orifice sizes in the inspirators 
in the high-pressure gas system, or 
by changing the insert in inspirators 
in the low-pressure air-gas system. 
This is an advantage because in cer­
tain classes of manufacture, such as 
vitreous enamel baking, an oxidiz­
ing atmosphere must be maintained 
in the furnace to insure against the 
reduction of the metallic oxide bases 
in the enamel. In certain other 
uses, such as metal treating, an 
oxidizing atmosphere would be in­
jurious to the metal, causing it to 
oxidize with the formation of scale. 
To minimize this production of oxide 
or scale, a reducing furnace atmos­
phere is maintained. 

The burners are made or molded 
of alundum or fire clay material to 
form burner tunnels, which are in­
clined in such a way as to direct the 
flames in the most effective manner 
upon the highly refractory carborun­
dum-faced bed. 

In t°he high-pressure gas system 
small compressors are utilized to 
boost the city gas from line pressure 
to about 10 lb. per square inch ' be­
fore it enters the patented mixing 
tubes. These venturi mixers main­
tain fixed air-gas ratios over a wide 
range of consumptions, irrespective 
of the quantity of gas used. 

Temperatures are controlled by 
the regulation of needle gas valves, 
which govern the gas flow. By rais­
ing or lowering the pressure indi-
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cated on small pressure ·gages before 
each inspirator, the amount of gas 
supplied is increased or decreased, 
thereby raising or lowering the tem­
perature. That is, the pressure is 
an indication of the quantity of gas 
being consumed. These gages have 
a range of O to 15 lb. per square inch. 

In the low-pressure air-gas system 
the air instead of the gas is con­
trolled by needle valves. In this sys­
tem pressure or turbo blowers are 
utilized to supply air to the in­
spirators at pressures varying from 
1 to 2 lb. per square inch. A dia­
phragm gas-pressure regulator re­
duces the gas pressure to atmospheric 
before it enters the inspirator, where 
it is proportioned with air in the 
correct amount for complete com­
bustion. Otherwise these two sys­
tems are identical as far as method 
of firing is concerned. 

Battery Charger Used 
for Economy 

SO THAT the inconvenience and ex­
pense of sending storage batteries 

to an outside firm for charging might 
be eliminated the Beaver Valley Mo­
tor Coach Company, a subsidiary of 
the Beaver Valley Traction Company, 
New Brighton, Pa., has just installed 
a battery charger. It is of the '115-
volt, 60-cycle, alternating-current 
type and is capable of charging ten 

"'all Location of Battery Charcer 
l<:<,onomlze,, Shop Space 
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batteries simultaneously at the maxi­
mum charging rate of 10 amp., 
or twenty batteries simultaneously 
where the 6-amp. rate is used. 

Batteries are first charged at the 
maximum rate for several hours and 
are then reduced to a 6-amp. charge, 
the entire process requiring from ten 
to twelve hours. It is estimated that 
the charger will save its own cost in 
less than a year, entirely aside from 
the greater convenience of charging 
batteries right in the company's 
garage. A Westinghouse Rectigon 
charger is used. 

Waste Cans Insure Uniform 
Saturation 

GALVANIZED sheet-steel, jour­
nal packing waste cans, 22 in. in 

diameter by 30 in. high, are sup­
plied to each of the maintenance 
shops of the Grand Rapids Railway, 
Grand Rapids, Mich. All waste is 
saturated at the principal repair 

1':ud1 Sho11 of th-, Grund U111,lds Railway 
JlaH 118 Own lndhldual \\'nsle Cuna 

shop of the company and is delivered 
by shop trucks in these cans to the 
particular shops where the packing 
is to be done. This insures uniform 
saturation of the waste, since it is all 
done by one man. The cans are pro­
vided with covers which fit tightly 
and thus prevent dust and dirt from 
entering the waste after it is sat­
urated. 

a crank on top of the middle insula­
tor which rotates through an angle 
of 90 deg. A feature of the design 
is that this crank passes dead center 
in closing the switch, thus locking 
each phase in the closed position in­
dependently of the operating handle 
or connecting rods between phases. 
Each phase is adjusted independ­
ently. The operating handle moves 
through a vertical arc of 180 deg. 
and communicates a reciprocating 
motion to the vertical operating rod. 

111111 

New Equipment Available 
111111 

Particular attention has been de­
voted to the contact clips. Inde­
pendent floating contact fingers are 
pressed against the flat copper 
switch blade by phosphor-bronze leaf 
springs. The clip is thus perfectly 
self-aligning. Very liberal contact 
area is provided. A full housing 
open only at one end protects the clip 
from the weather. Provision is 
made for drainage of any water 
which may work into the housing. 
All bearings are b~ass or bronze on 
one side. Grease cups are provided 
at important points. In the larger 
switches, ball bearings are used at 
top and bottom of the rotating insu­
lator. 

Pantograph Air-Break 
Switch 

QUICK, positive and powerful 
movement of the switch blade is 

pwvided in a new pantograph air­
break switch being marketed by 
Schweitzer & Conrad, Inc., Chicago, 
Ill. The straight-line action of the 
pantograph permits the blade to 
enter a fully-housed and protected 
co~tact clip. As the blade ·withdraws 
from the clip it rises into the arc-

ing position. This, with the fixed 
horn, forms a pair of arcing horns S 
on which the arc rises and breaks. Back Gearing for hop 
The contact end of the blade is ef- Motors 
fectively protected from burning by ABACK-GEARED attachment de-
the arcing fingers which it carries. signed to operate under th 

Current is carried by flat, flexible most unfavorable conditions is an­
copper braids fastened securely to nounced by the General Electric 
the ~witch blade a~d to the hinged Company, Schenectady, N. Y., for 
termmal of the switch. The panto- ith its .. 500 series" induction 
graph motion links are thus not re-. uset ~ Th' attachment is of un-. M t· . mo 01s. 1s 
quired t? carry current. o 10n 1s usually strong construction and is 
commumcated to the pantograph by easily installed and adjusted. 

The base, to which the motor and 
back shaft pedestals are bolted and 
doweled, is a single large casting. A 
special unit-type pedestal is used, 
one casting forming the housings for 
the large back shaft bearings. ThuR 
maximum rigidity and permanen 
correct alignment of shafts an 
meshing of gear and pinion are as 
sured. The back shaft is provid 
with shoulders to limit end play an 
is made of special steel. It is sup 
ported by two extra large, double 
seated, split bearings in dustproo 
housings, holding oil sufficient for 
number of months operation. 

Pantograph Swltrh on !,!lnr;h.• \\'ood Pol" Gttht>nlz-,d Sl<,t•I )Jountlng• 

A split gear case, fabricated f 
steel plates, protects the gear a 
pinion from dust and retains 
.grease or oil in which the gear r 
Two standard gear ratios a 
available. Steel or fabroil pini 
with cast-iron gears may be used 
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I Association News & Discussions 
i 

Operating Problems Hold Attention 
at Canadian Convention 

Bus Operation, Budgetary Control and Maintenance Practice Are 
Principal Topics at Quebec Meeting-Attractive 

Exhibits Are Shown 

BEAUTIFUL Quebec gave a cold 
reception to 275 members and 

gue,;ts at the 22d annual convention 
of the Canadian Electric Railway As­
sociation, held there June 2-4. The low 
temperature, however, merely served 
to increase the attendance and the 
enthusiasm manifested at the meetings. 

The theme of the convention was 
given in the annual address of the 
president, W. S. Hart, treasurer 
Shawinigan Water & Power Company 
and Quebec Light, Heat & Power Com­
pany, Ltd. He emphasized the point 
that operators must improve their 
~ervice with cars and must realize the 
value of the bus. Better publicity is 
r.eeded. In this, he said, there always 
is room for improvement. 

Following the presentation of re­
ports of the treasurer and the secre­
tary, committee reports were reviewed. 
That on accident prevention was read 
in brief by Chairman W. R. Robertson, 
general superintendent Hydro-Electric 
Railways, Toronto. Of all electric 
1·ailway accidents in Canada, 65 per 
cent are collisions with automobiles, 
the largest portion of which are caused 
by autos turning out from the curb. 
Investigation shows that the one-man 
car is not a source of accidents. So 
far no case of accident on the Hydro­
Electric Railways has been caused by 
the treadle door. 

In the report of the motor bus and 
truck committee, read by Chairman F. 
D. Burpee, vice-president and manager 
Ottawa Electric Railway, results of a 
questionnaire were analyzed. Out of 
25 member companies, 23 believe in 
having bus transportation furnished by 
the electric railways. In the opinion 
of the committee the best method which 
the railway members can adopt to 
eliminate motor bus competition is to 
go into the bus business themselves. 
This procedure may open up new and 
profitable channels of business. 

In the discussion which followed, 
Gordon Lee, American Car & Foundry 
Motors Company, urged that officials 
of the various properties refrain from 
incorporating original ideas into the 
design. 

G. H. Scragg, International Motor 
Company, said that some of the laws 
that have been passed in the United 
States are such that buses cannot run 
in adjacent states. Most of the restric­
tions are on bodies, so that the cus­
tomer gets lower value in bodies than 
in chassis. 

L. Tait, manager London Street Rail-

way, London, Ont., outlined •some of 
the methods of bus competition prac­
ticed in his city. One line started by 
the railway itself parallels a car route. 
It has built up a new business without 
hurting the car line. 

Bus OPERATION CONSIDERED 

The principal paper presented at 
the second day's session was that on 
bus operation, by D. J. Locke, staff 
engineer Public Service Railway, 
Newark, N. J., on "The Motor Bus in 
Urban Transportation." Mr. Locke's 
paper is abstracted elsewhere in this 
issue. A lively discussion followed , 
and Mr. Locke answered many ques­
tions regarding the practices of his 
company. C. M. Shaw, Montreal, felt 
that by adding bus service it would be 
possible to make more money on the 
investment and give the public more 
service. 

A. T. Spencer, Toronto, stated that 
in Toronto a differentiation is made 
between motor buses and coaches. The 
bus is used as an adjunct to the street 
railway, while the coach is used in­
dependently for sightseeing, chartered 
service and at present on one regular 
route. 

Mr. Locke outlined the history of 
bus operation in New Jersey. By 1923 
the railway was so seriously affected 
by bus competition that it had to get 
control of the buses or abandon its 
r-ail operations. It was decided to get 
the buses. The company believes that 
the duplicate service which now exists 
in many sections is wasteful and that 
much better service will be given when 
co-ordination of the two vehicles is 
completed. He pointed out that at 
present the company is largely render­
ing a mass transportation service with 
its buses, a large part of which is 
uneconomic because it offers duplicate 
service. 

Major Burpee pointed out that in 
Ontario one-man permits are allowed. 
An operator of a single bus can fre­
quently make a profit for himself. The 
company may have to take a loss to 
operate the one vehicle, although the 
operation of the single bus in com­
petition may mean an equal loss. Mr. 
Locke stated that most of the buses 
bought out by the Public Service Rail­
way were operated by individuals. 
Whether or not a particular bus should 
be purchased is a local and individual 
problem involving many factors. 

D. E. Blair, Montreal, agreed with 
Mr. Locke that the advantages of the 

combined rail and bus organization are 
that it saves duplication in supervision 
and maintenance. Replying to his 
question, Mr. Locke said that the geog­
raphy of a system enters largely into 
the problem of housing and mainte­
nance of buses. It has not been found 
desirab'e to group buses in numbers of 
more than 100 to 125 at any one point. 
On the Public Service system the units 
average less than this, in the smaller 
centers being not more than 20 or 30 
buses. The availability of railway 
owned property is an element in this, 
and another is the dead mileage. In 
general a company must plan for ex­
pansion of its bus business. Another 
factor is the availability of the existing 
railway organization and its facilities. 
In most places on the Public Service 
system it has been unnecessary to sci 
up a new operating organization. 

The Irvington shops are used both 
for rehabilitating purchased buses and 
for regular operating overhaul. Mr. 
Locke believes that eventually many 
of the repairs will be made in the gar­
ages with overhauled units and the 
overhaul shop will be reserved for com­
plete overhauling of large units of the 
equipment and for new construction, 
Body work can be handled to advantage 
by the railway organization on account 
of the similarity of the operations, 
while engine and chassis repairs may 
better be handled separately. 

A. H. Foster, Brantford, is of the 
opinion that buses are here to stay. 
The railways are going to their use 
rather unwillingly, partly since they 
lack data on operating costs and fares 
that should be charged. He questions 
whether the rates charged in many 
cases will be found adequate. 

Replying to a question by Mr. Shaw, 
Mr. Locke said that members of the 
Public Service street car and bus oper­
ating organizations are largely inter­
changeable. The operators of trolleys 
and buses are in one organization with 
one seniority list. On the semi-annual 
pick an operator may elect to change 
from trolley to bus or vice versa. Cer­
tain parts of the training are common, 
but special training is given fo1' the two 
kinds of work. Road supervisors are 
the same to a certain extent, but some 
of these men ar-e separate. The ear- • 
house men are largely the same. Above 
these ranks the duties are mainly 
handled in common. The chassis main­
tenance is, however, separate. 

The life of the earlier types of bu ses 
with truck chassis is comparatively 
short, being about four or five years. 
It is hoped that the gas-electrics will 
last at least ten years. The company is 
setting up 3 cents per mile for depre­
ciation for a fleet of more than 800 
buses of many types. 

E. J. Murphy, statistician America n 
Electric Railway Association, referred 
briefly to the work of that organiza­
tion, particularly with regard to motor-
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buses. He pointed out that the As­
countants' Association has drafted a 
uniform system of bus accounting. 

BUDGETARY CONTROL DISCUSSED 

COMING MEETINGS 
OF 

Presentatiorr and discussion of the , 
paper on "Budgetary Co.ntrol," by ll. 
C. Patten, was the principal business 
at the Friday session. An abstract of 
this paper will appear in a future issue. 
Mr. Hart pointed out the value of the 
budget in guiding the activities of a 
company. W. R. Robertson believes 
that it is of inestimable value, as it 
makes a comparison between divisions 
and departments. 

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

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

J11ne 21-2S _:_ Am~rican · Institut~ 
Electrical Engineers, annual conven­
tion, The Greenbrier, White Sulphur 
Springs, W. Va. 

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

H. E. Weyman, Levis, stated that 
even a small company can utilize a 
budget system. He finds it best to 
figure on the minimum revenues and 
maximum expenses. Then if the cost 
estimates are to be exceeded careful 
consideration· should be given. The 
monthly figures are not of much value 
on the small property. If too much 
attention is paid to them the budget 
becomes unstabilized. Special expend­
itures are shown as extraordinary 
items. On the Levis property some 
7-0 per cent of the costs are fixed, so 
that it is not always wise to hold to 
a car-mile basis. 

Mr. Foster stated that he puts large 
expenditures into a special account and 
allocates them over a certain length 
of time. 

Mr. Spencer in his estimates divides 
trackwork into ordinary and extraor­
dinary expenses. The first covers 
the current work, while the second con­
sists .of work of large character, but 
which does not go into the renewal ac­
count. Postponing or advancing the 
work in any department will distort 
the budget but can be explained readily 
by the department concerned. 

Mr. Tait is of the opinion that all 
companies practice some degree of bud­
getary control, although perhaps un­
consciously. There always is an 
endeavor made to forecast what will 
take place. 

OPERATING PRACTICES CONSIDERED 

In past years a list of "Timely 
Topics" has been prepared for discus­
sion, but the program has been so full 
that this year they have not been con­
sidered. In this convention the inno­
vation was made of placing two such 
topics on the program each day, with 
two leader! assigned to head up each 
discussion. On the first day transfers 
and sweepers were considered. The 
discussion on transfers was led by 
J. McCulloch, traffic superintendent 
Toronto Transportation Commission, 

· and C. M. Shaw, superintendent of 
transportation Montreal Tramways, 

There was some controversy as to 
the relative value of single-truck and 
double-truck sweepers. Major Burpee 
stated that for conditions such as those 
obtaining in Ottawa with heayy snow 
the double-truck type are much better. 
The single-truck sweepers are satisfac­
tory with light snow. In Ottawa 
sweepers have cleared as much as 3 ft. 
of snow. There the snow-fighting or­
ganization is lined up before winter 
begins. Volunteers are called for to 
ta'l<:e sweeper runs for the season. 
These men are relieved from their 
regular duties and report for snow 

Jr111e. 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. 

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

Oct. 4-8-American Electric Rail­
way Association, annual convention 
and exhibits, Public Auditorium, 
Cleveland, Ohio. 

work as soon as the snowfall begins. 
The pay for this is 5 cents per hour 
more than the regular rate. A. M. 
Lindsay, superintendent of rolling 
stock Montreal Tramways, believes the 
single-truck sweeper is better for all­
around work. Given sufficient weight 
and power there are relatively' few 
situations it will not handle. 

Schedule speeds were also consid­
ered. G. E. Waller, Hamilton, believes 
that causes of low speed and delay 
should be avoided as much as. possible 
and existing causes should be removed 
wherever they can. In addition to de­
lays which can be charged against 
railway operation some are entirely be­
yond its control, while there are others 
over which the railway has only partial 
control. A. J. Tobin, superintendent 
Ottawa Electric Railway, told of 
methods used for maintaining head­
ways on his property. His talk was 
illustrated with charts and time-tables 
from actual records. 

Dipping and baking armatures was 
the second topic for the day. A. M. 
Lindsay, Montreal, holds that a good 
baking varnish tends to increase the 
life of armatures. On old armatures 
the penetration is small, seldom more 
than half the depth of the slots. Arma­
ture breakdowns are due to (1) insu­
lation failure, caused by drying out of 
the insulation, (2) injury caused by 
vibration, (3) accumulation of moisture. 
Dipping and baking tightens up the 
coils in the slots, seals up the cracks 
in the insulation and dries out the 
moisture. All baked armatures have 
shown an increase in the number of 
miles operated per failure. Similar re­
sults are shown on other properties. 

D. Chenard, master mechanic Levis 
Tramways, began dipping armatures in 
1923, but it took a year to show the 
value of the practice. In 1924 there 
was a 5 per cent decrease in pull-ins. 

A. T. Spencer, Toronto, opened the 
discussion on patching of concrete pav­
ing. Unless a quick-setting cement can 
be used the various asphalt or coal-tar 
products must be used for patching. 
Repairs to -all classes of' paving can be 
a·voided by care in maintenance. T. U. 
Fairlie, Hydro-Electric Railways, To­

ronto, does not believe in making repairs 
with concrete under traffic, hence ·some 
form of mastic filler is essential. 
Numerous steam railroads have· used 
this method. 

Car painting was discussed under the 
leadership of F. S. Beattie, superin­
tendent car department Ottawa Car 
Manufacturing Company, and F. E. 
Holland, manager railway sales the 
Sherwin-Williams Company of Canada. 
Mr. Beattie stated that spray painting 
can be done at lower cost and gives a 
better appearance, both interior and ex­
terior, than the brush method. When 
colo!'s are changed, there is no practical 

, difference in method from that needed 
with the brush. 

Mr. Holland feels that the pleasing 
effect on the passengers of paint is 
worth more than the protection afforded 
the material of which the car is con­
structed. Many companies have adopted 
the spray method to advantage. With 
the brush three-fourths the cost is for 
labor, and with the spray there is a 
saving of 35 to 45 per cent in the total 
cost of painting. The correct material 
must be used and the method must be 
followed rightly. If done properly bet­
ter results will be obtained with the 
spray than with the hand brush. 

As in past years the convention was 
held in conjunction with that of the 
Canadian Electrical Association. The 
sessions were entirely independent, 
however, except for the luncheons the 
first two days and the banquet Thurs­
day evening. 

At the Wednesday luncheon, Dr. C. A. 
Eaton of the Nela Lamp Works of the 
General Electric Company, gave an in­
spiring address on the possibilities of 
Canada. 

The luncheons on Friday were held 
independently for the two associations. 
The electric railway men were addressed 
by Morris Buck, managing editor 
ELECTRIC RAILWAY JOURNAL, who re­
viewed the progress that has been 
made during the past few years along 
the lines of co-ordination, and the new 
viewpoint of railway operators toward 
better merchandising and a better con­
ception of their place in the community 
as purveyors of transportation. 

Many excellent exhibits of railway 
material and buses were shown. 

At the close of the convention the 
following• officers were elected for the 
ensuing year: 

Honorary president, P. W. Ellis, 
chairman Toronto Transportation Com­
mission and Toronto Hydro-Electric 
Systems. 

Honorary vice-president, Acton Bur­
rows, president Acton Burrows, Ltd., 
and proprietor Canadian Railway and 
Marine World. 

Honorary advisory council: T. Ahearn, 
Ottawa; E. A. Evans, Quebec; D. E. 
Galloway, Montreal; George Kidd, Van­
couver; A. W. McLimont, Winnipeg, 

President, W. R. Robertson, general 
superintendent of railway, Hydro­
Electric Power Commission of Ontario. 
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Vice-president, H. E. Weyman, man­
ager Levis Tramways. 

Treasurer, H. E. Patten, comptroller 
Toronto Transportation Commission. 

Executive committee: The president, 
vice-president, treasurer, immediate 
past-president (W. S. Hart) and T. W. 
Brackenreid, Port Arthur; D. E. Blair, 
Montreal; F. D. Burpee, Ottawa; A. 
H. Foster, Brantford; G. Gordon Gale, 
Hull; D. W. Houston, Regina; H. K. 
McLean, St. John, N. B.; D. W. H ar­
vey, Toronto; J. E. Watkins, Winni­
peg; C. L. Wilson, Toronto. 

C.E.R.A. Program Announced 

N OT a moment will be idle on the 
boat trip of the Central Electric 

Railway Association, which constitutes 
the summer meeting of that body. The 
formal program of the sessions, which 
has just been announced, covers Tues­
day and Wednesday mornings and 
Thursday afternoon. It is given below: · 

I' It O G It A 111 

Tut•fllda.y, June 29, 0: 30 n..m. 
"l>e,·eloplng Ofl'-Peak R e gula r-Sche dule 

nu11lnesl'!," by ,va lte r Draper, president Cln ­
clnmtti Rtreet R a ilway, Cinc inna ti, a nd 
Ralph Emf'rson, genera l m a n a ge r Clevel'lnd 
Railway, Clevelitn<l. Dfac11ssion . 

"The Unequa l Utility Tax Burden," by 
Lesley Vickers, economist for m a naging 
dlreetor, American Electric Railwa y Asso­
rlation, N ew York. Discussion, by A. C. 
Rllnn, vice-president and general m a nager 
Northern Ohio P ower & Light Company, 
Akron. 

"\Vhy Associations?" by D. L. Gaskill, 
IICCrl'tary-treasurer Ea.st Central Division 
National Electric Light Association, Green­
vllle, Oh to: 

\\'edn<'s<lay, June SO, 9: 30 a.m. 
"El<>ctrlc .Railway Fires: Their Cause and 

Prevention." by J. S. Mahan, ,vestern Actu­
arial Bureau, Chica go, 111.. president Wes t­
em Section International Association of 
Elecb·kal Inspectors. 

"The Electric Car of Tomorrow," by John 
A. Dewhurst, associate editor ELECTRIC 
RAILWAY JOURNAL. 

"lllalntenance as Related to Selling the 
~rvtce1

': 

From car eq11ipmcnt standpoint, by J. F. 
Uttert, ~uperintendent of egnlpment N ew 
York State Railways, Rochester. 

F,·om maintenance-of-way standpoint, by 
Jono.than ,volte, Chicago Surface Lines, 
Chicago. 

From o~•erhead standpoint, by :M. W . 
C"ookP, ~11perintendent of current control 
Pltt~burgh Railwa ys, Pitts burgh. 

Thuradoy, July J, S p.rn. 
"Advertising fnr Traffic," by Labert St. 

Clnlr, director of publicity American Elec0 

trlc Railway Association, New York. 
"How Employees Can Sell Transporta­

tion," by H. 11[. Lytle, vice-president Chl­
c:ago. North Shore & :Milwaukee Railroa d, 
Chicago. 

"Developing Excursion Bus Business," by 
I.. H. Palmer. vice -president and gen er a l 
manager Fifth Avenue Coach Company , 
New York. and G. B. Powell, general man­
ager Kentucky Carriers, Inc., Louisville. 

While the entertainment schedule is 
not yet rounded out a tentative outline 
follows: 

Monday, June 28 
Rufl'alo to Cleveland. Preliminary con­

tests with various ship deck games. Equip­
ment will be available during the entire 
cruise for those desiring to play cards. 

Dancing every evening, beginning at 9 
o'clnck. 

Tueo,lny, June 29 
• _Toledo to Detroit, and Detroit River t o 
.... ke Huron. 

Cards and deck games for those not at, 
tending meetings. 

Afternoon set aside to give nil an oppor­
~-nlty to view the beautiful scenery of 
~,trolt River, Lake St. Clair and St. Clair 
.-,Ill~. 

I 
Evening, after dinner, community singing 

t
ed
1 

by Tudor \V. Jones of the Union Trac­
on Company of Indiana. 

bo
>.:ntertlllnment to be given by t he chil<ire n 

•
11

,_ II.rd the boat, under the supern~ion of 
.... Rowell. 

"'edneo<la)·, June SO 
Afternoon, golf at llfacklnac I s la nd. Sight­

seeing trip for non-golfe r s. 
Immediately after dinne r, mixed South 

America,~ bridge p a rty, one h our. 

Thursday, July 1 
Golf In morning at H a rbor Springs . 
For non-golfers, Sou ti< A merican w lll 

cruise down Tra verse Bay, r eturning to 
H a rbor Springs a bout 3 p .m . t o pick up 
go lfer s . , 

Car ds a nd deck gam es fo r those n ot at­
tend ing m eet ings. 

The Ca rpente r-He nry birthday dinne r. 
D inner communi ty s ing ing led by .Mr. 

J ones. 
Immediately a fter dinner, "C.E.R.A . 

Derby" ; E. 111. lllac l n tosh, official judge. 
Awa rding of p rizes for a ll ev ents during 

cruise. 
Dancing . 

Friday, July 2 
Ship d ock ed a t Benton H a rbor 7 a.m. to 

11 :30 a .m. S ightseeing Bent on Harbor and 
vici nity. 

11 :30 a .m. to 3 :30 p.m., Benton H a rbor 
to Ch icago. 

The Motor Bus in Urban Transportation* 
Co-ordination an Essential-Rail Service Should Not Be 

Duplicated-Extent to Which Facilities May Be 
Used in Common Is Discussed 

BY DEAN J. LOCKE 
Staff Engineer P ublic Service R a ilway, 

N ewark, N. J. 

W HY, where, when and how should 
motor buses be used by street 

rai :ways? It is safe to say that nearly , 
all street railway men on this continent 
have had these questions to consider 
during the past two or three years. It 
has been a most serious problem with 
most of them. There are, however, 
many who now believe that they have 
taken the problem too seriously and by 
so doing have postponed or lost an op­
portunity to serve the public and have 
permitted· others to poach upon a well­
established business. 

One of the principal reasons why 
street railways should use buses is that 
they may protect their investments. If 
they fail to utilize this newer form of 
transportation, competitors may be­
come established. That the long-estab­
lished system of transportation in a 
community should be the one to furnish 
all forms of public transportation is 
rapidly becoming accepted as a creed of 
the industry. We should consider our­
selves transportation men rather than 
street railway men, and we should wel­
come the opportunity and assume the 
obligation, where possible, to serve our 
public in whatever way transportation 
service is needed. The public buys its 
transportation much as it buys its other 
commodities, and in so doing is nearly 
as fickle. We are learning what the 
merchant has always known, therefore 
we must offer what the public wants or 
a competitor will sooner or later find 
the way. . 

Where can motor buses best be used 
in urban transportation? The answer 
is-as integral parts of co-ordinated 
transportation systems. There are 
several places where their use has been 
found to be of benefit to the community 
and of profit to the operator, as fol­
lows: Feeder, extension and crosstown 
connecting service; non-competing or 
complementary service; de luxe service; 
tourist and charter service. 

In each of these services volume of 
traffic largely determines the most 
economical form of transportation. 
Where the volume is small buses may 
be a valuable means of handling a 
business which would not justify rail 
construction. Where the volume of 
business is heavy the railway remains, 
and probably always will remain, the 
most reliable, practical and economical 

• Abs tra ct of a paper presented b e fore the 
C:w Mlia n Electric R a ilway Assoc ia tion, 
Qu ebec, June 2-4, 1926 . 

form of transportation. The dividing 
line between the economic fields of 
utility of the two types of vehicle may 
vary widely as between different prop­
erties, depending on local conditions. 

P ARALLELINC EXISTING SERVICE 
UNECONOMIC 

While one large railway is today 
operating in parallel with its trolley 
lines, bus lines which were originally 
established by competitors and which 
long established public demand requires 
should be continued, such a system is 
basically uneconomic. The problem 
there is to fit each type of vehicle into 
its most economical sphere as soon as 
practicable and to render satisfactory 
services without duplication of service 
and expense; in other words, to co-ordi­
nate the services. 

In many cities there are areas which 
receive what little transportation serv­
ice they have by way of circuitous 
trolley lines. To such places the bus 
offers relief by means of an operation 
which is complementary to th.e railway 
service. 

In the field of de luxe bus transpor­
tation there are great opportunities for 
street · railways to develop a new and 
distinctive class of transportation. 
With routes properly chosen, with the 
right kind of equipment and with 
proper service a new patronage can be 
built up which will in no way poach 
upon the preserves of the older estab­
lished business or compete with trolleys 
used for mass transportation of pas­
sengers. 

When shall street railways employ 
buses to round out their transportation 
systems? Many of us are still seeking 
the answer. Others of us are convinced 
that in our search for the answer we 
have waited too long and have brought 
upon ourselves the plague of competi­
tion. However, the best answer is that 
we should anticipate demands and op­
portunities for bus service and be the 
first to render such service. This does 
not mean that we should rush in the 
moment a competitor appears on the 
horizon, but rather that we should so 
cultivate public opinion that we will be 
sought out when legitimate needs for 
transportation service arise and fly-by­
night operators will receive no encour­
agement. 

The operation of buses by railways 
can often b~ undertaken to advantage 
when costly r ail extensions of uncer-
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tain or low earning power are de­
manded or when the rehabilitation of 
branch or feeder lines becomes neces­
sary because of physical depreciation 
or the improvement of adjacent high­
ways. Another opportunity for the 
use of the bus arises when the opera­
tion of a trolley line becomes burden­
some because of diminishing business. 
The substituted bus may, because of its 
popularity and its flexibility, build up 
and ho'.d a new business of its own 
which the trolley never could secure. 

We hesitate to abandon unprofitable 
rail operations because of the capital 
invested in the fixed rights-of-way, 
tracks and power generation and dis­
tribution facilities. An investment in 
bus equipment is not fixed in the same 
sense, and if a bus operation proves to 
be unprofitable we can abandon it and 
use the equipment elsewhere without 
loss of capital. It may be better to 
suffer a small loss from a bus operation 
installed in advance of a threatened 
competitive operation than to suffer a 
large loss by reason of the existence 
of the competitor. 

FIELDS FOR Bus SERVICE 

How shall motor buses be used by 
street railways? First, careful con­
sideration should be given to the selec­
tion of the buses themselves. They 
should fill service requirements and at 
the same time operate economically. 
Only the best equipment should be em­
ployed, of designs which will provide 
attractive accommodations for patrons, 
which will give uninterrupted service 
and which will not be expensive to 
operate and maintain. Buses are now 
being built which can handle the peak 
loads imposed upon them during rush 
hours to the extent of 125 per cent of· 
their seating capacity, but their use is 
generally not justified except where the 
rate of fare is low and the ride is 
short. 

Character of service largely deter­
mines the design. When buses are to 
be used as an adjunct to and co-ordi­
nated with street railway service, such 
as in feeder, crosstown and comple­
mentary service, they should be painted 
the car colors and everything else pos­
sible should be done to identify them 
with the railway system. Bus opera­
tors should wear the same kind of uni­
form as the trolley operators. The 
railway transportation departments 
should control the operation of such 
buses. 

On the other hand, where the bus 
service is non-competitive and is not 
complementary to the railway-that is, 
where a preferred service is offered­
the buses should be distinctive in color 
and appearance and should be operated 
separately. The passenger should be 
made to feel that he is getting a higher 
class of service than is available to him 
on the railway bus. However, the bus 
chassis and body may be the same for 
both types of service. In fact, inter­
changeability and standardization of 
units for maintenance make this 
highly desirable. 

Volume of traffic and frequency of 
service have great weight in determin­
ing the size of bus to use. On lines 
which hnve heavy peak loads with 
standees. the most economical size to 
use during the peaks is the largest ca-

pacity bus which can be maneuvered in 
traffic, but for many hours of the day 
smaller buses would be amply large. 
Because the carrying charges on the in­
vestment generally constitute a smaller 
part of the cost of bus service than 
of trolley service, it may pay to pro­
vide large capacity buses for use dur­
ing rush hours and additional smaller 
buses for use during non-rush hours. 
Many operators find it desirab'.e to 
standardize on one size of vehicle. In 
such cases the relative duration of the 
rush and non-rush periods may deter­
mine the most economical size to use. 
There is a definite field for the smaller 
bus with its lower operating costs, such 
as on lines where comparatively fre­
quent headways are desirable but 
where the traffic is light. If the smaller 
vehicle is continual!y overloaded (a 
common danger) the cost of repairs, 
depreciation, tires, gas and oil may 
nearly equal that of the larger bus. 

Never was the application of the old 
adage "a stitch in time saves nine" 
more justified than in connection with 
the maintenance of buses. Unquestion­
ably the "stitch" is regular, frequent 
and adequate inspection, incorporating 
generous lubrication and a high stand­
ard of cleanliness. This is the every­
day preventive medicine which we must 
give the bus if we are to keep it on the 
road and out of the repair shop. 

But if we are to operate effectively 
we must organize for efficient and eco­
nomical maintenance beyond inspection. 
On a large system it is highly desirable 
to have: Standardized equipment; an 
experienced superintendent of bus 
maintenance; a centrally located repair 
shop well equipped with machinery for 
the overhaul and repair of buses; a 
system for the rapid and careful pur­
chase and distribution of materials and 
supplies; a uniform and complete sys­
tem of cost accounting. 

METHODS FOR CO-ORDINATING 
SERVICES 

On almost every property, regardless 
of size, there are opportunities to effect 
economies in operating costs of both the 
railway and the bus branches of the 
business by co-ordinating the mana­
gerial, operating, maintenance, purchas­
ing and accounting departments of the 
two, which would necessarily have to be 
self-sustaining in each company if the 
services were independent. 

Beginning with the managerial or­
ganization, we find that the general 
manager of the railway, the general 
office staff and the various railway de­
partment heads and their staff usually 
absorb the direction of the bus opera­
tions, and that the total cost of these 
services for the two operations is but 
little greater than that of the railway 
a lone. In the transportation department 
the degree to which bus operations may 
be absorbed depends largeJy on whether 
or not both trolleys and buses are oper­
ated from the same house or houses. 
Where buses can be operated from car­
houses or near-by garages the station­
master's or supervisor's organization 
can often absorb the direction of bus 
operators and the bus clerical work 
with but little increase in staff. Where 
the garage is distant from a carhouse 
additional supervisors and receiving 
clerks may have to be provided. 

Street railways, when adopting buses, 
are frequently able to utilize for hous­
ing facilities railway property which 
has long been idle or not fully utilized. 
A bay or two of a four-bay carhouse 
or an old power house can frequently 
be adapted to bus uses at comparatively 
small expense. 

The extent to which the maintenance 
facilities for railway cars and buses 
can be co-ordinated depends largely on 
local conditions. Certain kinds of in­
spection and maintenance work employ­
ing carpenters, painters, upholsterers, 
farebox and register repairmen, black­
smiths, machinists, etc., are practically 
the same for both types of vehicle, while 
the electric motors, controllers, brakes, 
trucks and wheels of trolley cars and 
the engines, transmissions, axles and 
chassis appurtenances of buses each 
require a separate corps of specialists. 
On small properties it usually is not 
economical to have separate facilities 
and organizations for the two kinds of 
work, but on large properties, where 
hundreds of trolleys and buses are oper­
ated, it is possible and often advisable 
to specialize to a large extent. 

Inspection work usually merits a 
separate personnel, even on small prop­
erties, because of the highly specialized 
and exacting nature of the work. Car 
and bus cleaning crews may be com­
bined or not, as local conditionll may 
demand. 

The cost accounting and auditing of 
bus operations by street railways pre­
sent few new problems, and the work 
is usually absorbed by enlargement of 
the railway clerical force. 

The use of the motor bus in co-ordi­
nated transportation is in its infancy, 
and much still remains to be done in 
perfecting its design and its operation. 
If properly used, it will help solve our 
traffic problems and some of our finan­
cial ones, and will be of distinct benefit 
to the public. Improoerly used, it will 
only increase the public's and the oper­
ators' burdens. 

American 
Association News 

Merchandising Transportation 

0 N MAY 21 the merchandising 
transportation committee held an 

all-day session at the association head• 
quarters in New York, editing and dis­
cussing the work of the eight sub-com­
mittees delegated to write the various 
chapters of the committee report. Cer­
tain sections were revised by action of 
those members of the committee pres• 
ent and it is planned to get the section 
into final shape immediately so that the 
report can .be completed at the next 
meeting to be held in the middle of 
June. 

Those members present were R. 
N. Graham, chairman; 0. A. Broten, 
J. B. Donley, John A. Dewhurst, Ralph 
W. Emerson, S. E. Emmons, E. A. 
Palmer, Clinton D. Smith, A. C. Spurr, 
J. C. Thirlwall, W. H. Boyce and G. C. 
Hecker, special engineer of the associa­
tion. 
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The News of the Industry 
More Trackage for Key System 
Application has been made to the 

California Railroad Commission by the 
Key System Transit Company, Oak­
land, for permission to construct a via­
duct as an approach to the Key Mole 
in order to afford more trackage and 
to speed up traffic to and from San 
Francisco. The cost of the new project 
has been. estimated at $1,246,450. It 
is further estimated that the new plan 
will adequately care for 40 per cent 
more traffic than is accommodated un­
der the present plan. The engineers 
propose to make the new viaduct 4,840 
ft. long, with 10 per cent grades. 

Two new main line tracks will be 
built, if the application is approved, to 
connect with the present main line 
tracks at a point just east of Hollis 
Street in Oakland and to cross over 
seven Southern Pacific tracks and one 
set of Santa Fe tracks. All four main 
line tracks are to be connected by right 
and left hand ladders at the west end 
of the viaduct for emergency use. 

A significant feature of the proposi­
tion is that it would be useful in any 
new plan for a new terminal layout to 
Goat Island shoal or for a bridge on 
the Goat Island-Telegraph Hill location. 

The installation of two additional 
main line tracks will bring about re­
duction in time. Under the present 
schedule the interval of time between 
the arrival or departure of the last 
train that connects with the same boat 
is seven minutes during rush-hour 
periods. It is estimated that with four 
main line tracks this interval can be 
lessened by at least half. This con­
gestion of trains under the existing 
two-track outlet plan has long been a 
problem for Key system engineers. 
They have made an intemdve study of 
the problem and now declare that the 
viaduct proposal is a long step toward 
the solution of it. 

A normal daily movement on the six 
lines of the Key division and the San 
Francisco-Sacramento · Railroad is 
about 400 trains to and from the mole. 
This number is reduced by about 100 
trains by the consolidation of trains of 
four divisions. 

Another proposal that is being 
studied is the proposition to "stagger'' 
the Southern Pacific and Key ferry 
schedules. At the present time the 
schedules which are in effect are prac­
tically identical. 

Richmond Common Council Over­
rides l\tayor•s Franchise Veto 
Mayor J. Fulmer Bright's veto of the 

Virginia Electric & Power Company's 
blanket traction franchise was over­
ridden by the Common Council of 
Richmond, Va., on June 7 by a vote of 
sixteen to two. The vote was taken 
after a fifteen-minute talk by the 
Mayor, which he termed a supple-

mentary statement, and which, he said, 
was iarge,y a repetition of the lan­
guage used in his veto message. Dur­
ing his argument, he said that he was 
persuaded that the traction company 
could pay the present rate of tax and 
prosper without increasing its carfare. 
It had been done in the past, was being 
done now and could be done as long as 

present conditions obtained. He be­
lieved that if the tax rate were reduced 
to the extent proposed in the blanket 
franchise "you will face a condition 
which may necessarily result in making 
up the loss the city will sustain from 
other sources and other taxpayers." 
The issue now goes to the Board of 
Aldermen for concurrence. 

St. Louis Files Answer to Fare Request 
City Counselor Suggests Deferment of Increased Fares Until Completion 

of Present Transfer Negotiations-Receiver Wells 
Explains Decrease in Traffic 

T HE 8 per cent return on the fare 
basis valuation of United Railways, 

St. Louis, Mo., is an excessive demand, 
higher than the return allowed e'ectric 
railways in other cities and quite un­
warranted by the present condition of 
the money market, City Counselor 
Muench of St. Louis informed the Mis­
souri Public Service Commission in an 
answer of the city protesting the grant­
ing of an application made by Receiver 
Rolla Wells for an increase in fare to 
8 cents, two tokens for 15 cents. The 
present fare for adults is 7 cents 
straight. The protest was sent to 
Jefferson City on June 5. Receiver 
Wells filed his application on June 3. 

Counselor Muench said that the in­
jury and damage reserve of 9 per cent 
of gross receipts was much beyond the 
reasonable amount that should be set 
aside for that purpose, and before al­
lowing such a percentage the commis­
sion should make a careful investigation 
to determine to what extent such heavy 
damage claims are the result of bias or 
lack of sense of civic obligation. The 
unfavorable showing in the company's 
financial status for 1925 co'mpared with 
other years and with the first four 
months of 1926 indicates that the maxi­
mum inroads on the business of the 
company have passed and the present 
business has taken a favorable turn, 
according to the city. 

Mr. Muench further points out that 
in the very J'lear future the United 
Railways property will be transferred 
to the reorganization committee's St. 
Louis Public Service Company and that 
this change will strip the company of 
various legal hamperings and make for 
an elimination or reduction of certain 
fixed charges and for greater economy. 
In view of this fact he terms the grant 
of an order for a fare raise "inoppor­
tune and illegal." If a fare raise is 
found to be absolutely essential it 
should only be granted after the reor­
ganization of the company and the 
transfer of the railway property have 
been completed and the financial affairs 
of the St. Louis Public Service Com­
pany adjusted and stabilized. 

Continuing, Counselor Muench as­
serts that the reason for the deficit of 

S207,000 experienced by the company 
last year does not lie with the lines in 
the city, but was caused by the non­
paying offshoots of the city lines, and 
that it would be manifestly unfair to 
place upon the city car riders the 
burden of carrying the expense of arte­
ries that stretch into the county and 
cause red ink entries on the company 
books. Attention is called by him to 
an item of $4,891,032 which is said to 
represent the net amount of the com­
pany's investment alleged to have been 
made for betterments and additions of 
the property between Jan. 1, 1919, and 
April 30, 1926. He contends that this 
is in excess of the amount. 

In concluding his reply Mr. Muench 
again asks for an audit, even though 
the commission should decide that the 
ccmpany is entitled to an immediate in­
crease in fare; he urges this so that a 
-true value of the company's property 
may be established to form the basis 
of the finding the commission will be 
required to make in connection with 
the service-at-cost franchise now being 
negotiated by the city and the reorgan­
iz:ttion committee. 

In his application for the increase 
Receiver Wells asked for immediate ac­
tion by the commission and that the 
fare of 8 cents, two tokens for 15 cents 
be effective not only in the city but in 
each of the St. Louis County fare zones. 
Receiver Wells made his application 
with full authority from United States 
District Judge Faris, who has jurisdic­
tion over the receivership. 

United Railways officials have esti­
mated that the increase if granted will 
net the company upward of $1,200,000 
adtlitional revenue annually. For the 
year ended April 30, last, the net in­
come was $2,748,000, or about $1,200,-
000 of the amount required to pay a • 
, per cent return on the $56,600,000 
valuation fixed on the company's prop­
erty by the Public Service Commission. 
However, no rate of return on this 
valuation has ever been fixed by the 
cc,romission, and in his application Re­
ceiver Wells asked for an 8 per cent 
return, which would require upward of 
$2,000,000 a year more revenue. 

Receiver Wells issued a statement to 
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explain t o the public his request for a 
higher fare. He cited a large decrease 
in the number of revenue passengers 
due to the increased use of private 
automobiles and competition of , buses 
and service cars. He ."said ' the number , 
of passengers in 1924 was approxi­
mately 13,500,000 less than in 1923 and 
in 1925 9,100,000 less than in 1924. 

Ordinance Introduced Before City Council 

This combination of decreased in­
come and increased expenses "makes it 
impossible to maintain the high char­
acter of service desired, make further 
improvements in service and pay a rea­
sonable return on the valuation of the 
property allowed by the Public Service 
Commission and agreed to by the city 
and the receiver." · 

"In view of this situation the re­
ceiver has felt it necessary, in connec-· 
tion with the property maintenance of 
the service and in protection of the 
equities in the property, to apply to the 
Public Service Commission, and he has 
been instructed by the United States 
court to apply to ·the Public Service 
Commission for increase in fares to a 
basis of tickets at the rate of 711 cents 
and single cash fares of 8 cents. How­
ever, he is not now asking for an in­
crease in the present children's fare of 
3 cents," Receiver Wells' statement con­
cludes. In view of the action of Re­
ceiver Wells it is considered probable 
that Mayor Victor J. Miller will imme­
diately give out for public consideratioll 
and discussion the new service-at-cost 
franchise under which the St. Louis 
Public Service Company will operate 
when it takes over the street car prop­
erty, in the hope that the public may 
help to decide on points now in con­
troversy. Briefly, these are: Whether 
franchise shall regulate terms and con­
ditions under which the company will 
employ its workers, especially carmen; 
whether the use of one-man cars shall 
be prohibited on lines entering the con­
gested districts of the city; whether the 
mill tax and present franchise taxes 
shall be continued, and what rate of 
return the company shall be permitted 
to earn on both its present investment 
and further investments for extension 
of service. 

Appropriation for Loading 
Platforms in Chicago 

Substantial appropriations for the es­
tablishment of street car loading zones 
in every section of Chicago have been 
recommended to the city finance com­
mittee by the local transportation com­
mittee of the City Council. The action 
came after traffic experts had reported 
that present facilities for loading trol­
ley riders safely were inadequate. A 
representative of the Chicago Surface· 
Lines offered similar testimony and 
strongly urged the establishment of 
safety islands. He opposed the con­
struction of elevated zones, especially 
in the Loop district, as a hindrance to 
heavy vehicle traffic. 

The tentative plan of the committee's 
engineers for making zones is to install 
strips of 1-in. yellow rubber vulcanized 
under enormous pressure upon steel 
plates ¼ in. thick and imbedded in the 
road flush with the level of the pave­
ment. It was declared that the rubber 
will withstand wear much better than 
enamel or other materials. 

Proposed Franchise for Kansas City Incites Kansas City, Kan., Mayor to 
Express Views ,on Equal Consideration-Public Will 

Be Invited to Hearings 

I N ORDER to bring the matter of a 
new street railway franchise to the 

point of public discussion, the applica­
tion for a new 30-year franchise, as 
submitted to the city manager recently 
by William G. Woolfolk, president of 
the Kansas City Public Service Com­
pany, Kansas City, Mo., was introduced 
into the City Council in the form of an 
ordinance on June 7 in the name of 
Councilman A. N. Gossett. Mr. Gos­
sett said the franchise is one of the 
most important questions confronting 
the city government and thought the in­
troduction pf the bill at this time 
proper in order to allow its discussion 
by a_ Cquncil committee and in public 
hearings. He said: 

Public hearings on this matter_ are a 
necessity, so that some plan resulting In 
the Introduction of an agreeable ordinance 
may be reached. H the Council finds that 
the ordinance Is not right, or that the fran­
chise should be granted by the people, then 
I would not be for this ordinance. 

However, I believe the matter Is one 
that should receive the serious considera­
tion of this Council. 

The public will be invited to attend 
the informal hearings by the Council. 

It is rumored that the Kansas City 
Public Service Company, the successor 
under reorganization to the Kansas 
City Railways, will meet with quite a 
little opposition in the matter of the 
ordinance as introduced. Several Dem­
ocratic Councilmen were on hand at the 
introductory meeting for the purpose, 
it is said, of killing the bill without 
public hearings. This plan was side­
tracked, however, in favor of public 
hearings. 

COMPANY HAS COMPLIED WITH 
NEW TERMS 

Mr. Woolfolk said that several times 
recently the statement has been made 
that the Kansas City Public Service 
Company, the successor to the Kansas 
City Railways, should not ask for a 
new franchise until the company has 
complied with the provisions of the 
present grant. "I have made a close 
study of what the old company has 
done," he said, "in the way of com­
plying with its franchise requirements 
and I believe in all fairness it should 
be made public. Our books are open 
to prove all I state." 

Mr. Woolfolk, in this connection, re­
cently issued a statement wherein was 
set forth a number of figures showing 
the manner in which the old company 
has more than complied with the terms 
of the present franchise, especially in 
the matter of extensions to the Mis­
souri property of the company, the pur­
chase of new cars within the stipulated 
periods and the full provision of $250,-
000 which should be available for fur­
ther extensions deemed necessary by 
the city. The text of the statement 
admits the failure of the old company 
to comply fully with the provision re­
quiring full maintenance of the paving 
between the car tracks. Mr. Woolfolk 
said that his company stands ready to 
remedy that condition, which he justi­
fies in the face of the financial difficul­
ties into which the old company found 

itself within a few years after the 
present franchise was granted. 

According to the statement, the or­
dinance further provided that if the 
net earnings of the company in the 
aggregate exceeded, or were less than 
35 per cent of the gross receipts of 
the company in any year, then the 
amount to be expended in extensions 
and additions to the property should be 
increased or diminished correspond­
ingly, and that an analysis of the com­
pany's earnings and expenditures ln 
extensions up to Dec. 31, 1925, shows 
the capital additions to the company's 
property in the period amounted to 
approximately twice the franchise re­
quirement. 

OLD OBJECTIONS REVIVED 

H. F. Schaible, acting Mayor of Kan­
sas City, Kan., said that this city must 
receive equal consideration with Kan­
sas City, Mo., in franchise negotiations 
with the new operators of the railways. 
He announced that he will ask the com­
missioners to call a conference with 
officials of the Kansas City Public Serv­
ice Company and of the Kansas City 
Railways for consideration of the pro­
posed franchise. 

Mr. Schl;lible is quoted as saying that 
not a line of track had been extended 
in Kansas City, Kan., for more than 
ten years, and virtually every request 
for adequate service and routings that 
would benefit Kansas City, Kan., had 
been ignored. He said thousands of. 
laborers working in the central indus­
trial district were forced to walk blocks 
to and from work as a result of the 
abandonment of the "L" road. 

Several of the objections voiced by 
Mr. Schaible have for several years 
formed the chief bones of contention 
between the Kansas City Railways and 
the officials of Kansas City, Kan., the 
latter having fought the granting of 
articles of incorporation to the Kan­
sas City Public Service Company by 
the Kansas board at the time such ap­
proval was requested. The objections 
at that time, however, were over-ruled 
by the board after company officials 
promised to do everything possible in 
coming to a satisfactory agreement 
with the city officials and public in the 
matter of service, fares and equipment. 

Sandston Electric to Operate 
in Virginia 

The Sandston Electric Railway, 
Richmond, Va., with a capital stock of 
from ten shares to 50 shares without 
par value, has been granted a charter 
by the Virginia Corporation Commis­
sion to operate a street railway at 
Sandston, Va., about 5 miles northeast 
of Richmond. The incorporators are 
Oliver J. Sands, president of the Amer­
ican National Bank & Trust Company, 
president; J. B. Bourne, secretary. 
Other officers are J. A. Baird, Samuel 
W. Zimmer, Petersburg, Va.; Oscar E. 
Parrish and Robert M. Sharp, Rich­
mond, Va. 
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Litigation Ends in 
Shreveport 

Court Rules Company May Charge 
Straight Seven-Cent Fare-Details 

in the Long Battle Reviewed 

The United States District Court, 
Eastern District of Louisiana, handed 
down a decision recently declaring null 
and void and confiscatory the order of 
the Louisiana Public Service Commis­
sion, rendered on March 16, 1925, 
ordering the Shreveport Railways, 
Shreveport, La., to offer seventeen 
tickets for $1 and four tickets for 25 
cents. The new order -authorizes the 
company to discontinue the sale of four 
tickets for 25 cents and seventeen for 
$1, and to charge 31 cents a ride for 
school children during school terms and 
school hours. The court also ordered 
an injunction restraining the Louisiana 
Public Service Commission, Huey P. 
Long, chairman of the commission, and 
other members from attempting to en­
force the said order of March 16, 1925, 
or from interfering in any way with 
the plaintiff in charging and collecting 
a 7-cent fare on the street railway sys­
tems and a 3½-cent fare for school chil­
dren who are under the age of eighteen 
years. 

This decision ends litigation which 
has been carried on for some three 
years between the Shreveport Railways 
and the courts. A review of the pre­
ceding events is necessary for a proper 
understanding of the situation in that 
city. The Shreveport Railways has 
been fighting for the principle of 
operation with a profit instead of 
a loss, and has from time to time 
applied to the Public Service Com­
mission for relief. In January of this 
year the company asked to be relieved 
of the sale of tickets and to be allowed 
to charge a flat 7-cent adult fare and 
3i-cent, or 35 cents for ten tickets, 
school children rate. The application 
included a statement of the company 
showing a deficit of $2,987 for the year, 
allowing nothing for a return on the 
value of the property. The commission 
did not grant a hearing until April 26. 
After the hearing .the chairman stated 
the case would be continued indefinitely. 

A delay of three months with losses 
continuing monthly compelled the 
Shreveport Railways to apply to the 
United States District Court for an 
order restraining the Public Service 
Commission from interfering with the 
railway in discontinuing the sale of 
adults tickets seventeen for $1 and four 
for 25 cents and granting the railway 
the right to charge all adult passengers 
a 7-ccnt fare and ten school tickets for 
35 cents. 

Trouble began in Shreveport in July, 
1923, when the United States District 
Court for the western district of Louisi­
ana granted the Shreveport Railways an 
injunction against the Louisiana Public 
Service Commission restraining it from 
interferring with the company in the 
collection of a 7-r.ent cash fare. In 
November of the same year a committee 
of Shreveport citizens prevailed upon 
the Shreveport Railways to withdraw 
its suit in the United States District 
Court and accept an order of the 
Louisiana Public Service Commission 

fixing the fare of 6 cents for adults and 
2~ cents or ten tickets for 25 cents for 
the school children. This was done 
with the understanding that if this rate 
of fare did not yield a fair return on 
the property the commission would in­
crease the rates. After one year's test 
of this rate of fare it was found that 
the earnings did not yield a fair re­
turn. The Shreveport Railways, there­
fore, made application to the Public 
Service Commission for an increase in 
fare to 7 cents for adults and- 2~ cents, 
or ten tickets for 25 cents, for school 
children. · 

In March, 1925, the Public Service 
Commission issued an order fixing the 
cash fare at 7 cents, but required the 
company to sell tickets seventeen for 
$1 and 4 for 25 cents. The price of 
school tickets remained unchanged. The 
Shreveport Railways did not feel that 
this rate would yield a fair return, 
but it agreed to try the arrangement 
and see what the results would be. The 
earnings under, this arrangement 
dropped off immediately and it found 
it was operating at a loss each month. 

Another angle to the dispute is the 
1907 ordinance requiring a motorman 
and a conductor on each car operated in 
Shreveport. Some ten years later, after 
the one-man safety cars had passed the 
experimental stage, the railway con­
tested the right of the city to enforce 
this ordinance. The case went to the 
Supreme Court of the State and to the 
Supreme Court of the United States, 
where it was held that the ordinance 
was a police regulation and the courts 
did not at that time feel justified in 
interfering with it. Since that time 
the railway has secured a modification 
of the ordinance so as to permit one­
man safety cars on two of its lines. 

64 per Cent of- Cleveland Shoppers 
Use Street Car 

Utica Fare Hearings Concluded 
- Hearings were completed by the 
Public Service Commission on June 10 
upon the petition of the New York State 
Railways for permission to increase 
fares in its Utica zone. The city of 
Utica was given until June 21 to file a 
brief. Counsel for the company stated 
that no brief would be filed by it. 

After cross-examining engineers of 
the company concerning their appraisal 
of the Utica zone property, the city of 
Utica opened its case by presenting Dr. 
Milo R. Maltbie, consulting expert, and 
two members of his staff. The city 
claimed a reproduction cost of the 
property in the Utica zone as of Sept. 
30, 1925, of $3,854,255, from which there 
was deducted for depreciation $1,462,-
823, giving a net reproduction cost less 
depreciation of $2,391,431. This figure 
is exclusive of overhead costs. 

At the last hearing the engineers of 
the Public Service Commission esti­
mated the reproduction cost as of Sept. 
30, 1925, at $5,325,517 without depre­
ciation and at $3,359,384 after deprecia­
tion had been deducted. 

Surface Lines Head Attacks 
Proposed Traction Ordinance 

Taking exception to the opinion ex­
pressed by Francis X. Busch, corpora­
tion counsel of the city of Chicago, in 
an address before the Chicago Associa­
tion of Commerce (referred to in the 
ELECTRIC RAILWAY JOURNAL, issue of 
June 5, page 988), Henry A. Blair, 
president of the Chicago Surface Lines, 
in a letter to the chairman of the City 
Council committee on local transporta­
tion on June 9, declared that the ques­
tion of subway construction should be 
settled before any attempt is made to 
draft new traction ordinances. Mere 
unified operation of the surface and 
elevated lines could not materially im­
prove service until congestion in the 
Loop district had been relieved by sub-

Three-fourths of the shoppers in ways. Mr. Busch had previously stated 
Cleveland's downtown Euclid A venue that subway construction could not be 
stores make the trip from their homes undertaken until other phases of the 
in street cars or buses operated by the traction problem had been thoroughly 
Cleveland Railway. This is shown by investigated and acceptable ordinances 
a traffic survey conducted by the Cleve- drafted. 
land Railway and the retail merchants' As to the proper method of financing 
board of the Chamber of Commerce. subway construction, ·Mr. Blair said 

Less than 4 per cent walk \o the that subways should be built by the 
stores, a little more than 21 per cent city because the cost of construction 
come in their own automobiles, more was too great to be met out of earn­
than 64 per cent come by street cars ings of the transportation company 
and a little more than 10 per cent by without considerably increasing the 
buses. rate of fare. Earnest consideration 

According to· Ralph W. Emerson, should be given the question of whether 
general manager of the railway, the the present law with reference to 
poll was perhaps the largest of its kind special assessments needs clarification 
ever taken in this country. It was con- or enlargement. Consideration should 
ducted in the downtown Euclid Avenue also be given to the restriction in the 
stores. present law which prohibits the city 

Mr. Emerson is inclined to believe from leasing subways for a longer 
that thousands from the poorer neigh- period than twenty years. 
borhoods failed to vote or refused to do Mr. Blair asserted that before the 
so, and that they would show an even ordinances be made effective they 
higher percentage of car riders. He must be submitted to a referendum vote 
also believes that shopping districts of the people. But even if the people 
away from Euclid A venue probably should give their approval, legislation 
would show more car riders. A total must be then obtained which will com­
of 93,355 persons voted in the poll. pel the state to surrender to City 

William H. Gray, secretary of the Councils all regulatory power, which 
retail merchants' board, declared the will validate the removal of the present 
survey showed the buying public de- twenty-year limitation of the right of 
pends principally on the Cleveland Rail- · cities to issue grants to street rail-
way for transportation. ways. 



1026 ELECTRIC RAILWAY JOURNAL Vol. 67, No. 24 

District Commission Wants 
Information on Suggested Merger 

Another request from the Public 
Utilities Commission as to what 
progress, if any, has been made_ toward 
a merger of the two transportation sys­
tems of the District of Columbia has been 
sent to the Capital Traction Company 
and the Washington Railway & Elec­
tric Company. Indicating that further 
delays might result in indefinite post­
ponement of negotiations, the com­
misi-ion in a letter to both companies 
said : 

In \"few of the short time inten·enlng be­
tween the adjournment of Congress and 
the present time, the Public Uti lities Com­
mission desires to know what progress, if 
a ny, has been made toward the proposed 
merger of the two railways since the last 
congressional hearings on this matter. 

This information Is asked because the 
commission believes not only that it ls 
necessarv because of its possible Influence 
on future actions of the. commission, but 
also because it Is felt that the Senate and 
House district committees should recel\"e 
this Information before the present session 
of Congress adjourns. 

John H. Hanna, president of the Capi­
tal Traction Company, said that offi­
cials of his company had conferred 
with the North American Company, 
large stockholders in the railway. 

William H. Ham, president of the 
Washington Railway & Electric Com­
pany, declined to comment on the letter. 

Council Refuses Ten-Cent Fare 
in Atlanta 

The request of the Georgia Railway 
& Power Company for a 10-cent cash 
fare, relief from the gross receipts tax 
levied by the city and permission to 
charge 2 cents for transfers was denied 
on June 7 when the City Council, by a 
vote of 22 to 2, adopted the report of 
the special committee appointed to 
study the "special relief petition" filed 
by the company two years ago. The 
Council recommended, however, that 
the charter of the city of Atlanta be 
amended by the state Legislature at 
its next session so that paving costs 
chargeable to the street railway may 
be fixed upon a basis of 12 ft. instead of 
16 ft. for double-track and 8 ft. instead 
of 12 ft. for single-track lines, which 
the company is now paying. It was 
further recommended that t he maxi­
mum paving costs chargeable to the 
company for the year 1927 be fixed at 
an amount not to exceed $75,000 and 
that at the beginning of each year 
hereafter a maximum amount be fixed 
by the proper authorities so · that the 
railway may know the amount it will 
be required to pay. 

The refusal of the City Council to 
allow a 10-cent cash fare with a 2-cent 
charge for transfer does not, however, 
mean that this relief cannot be ob­
tained. The Council simply considered 
that chang-es in fare should be made 
by the Public Service Commission, and 
left it up to the company so to petition 
before the proper authorities . 

Out of the seven requests contained 
in the original petition, made by the 
Georgia Railway & Power Company two 
years ago, three have been granted, 
three may possibly be granted in the 
near future and only one has been de­
nied. Requests granted have been the 
elimination of unfair jitney competi­
tion, permission to reroute many cars 

and eliminate many stops in the inter­
est of speeding up service, and more 
rigid enforcement of the city's traffic 
regulations. The three requests which 
have not yet been granted, but on 
which the way has been left open, are 
those for reduced paving costs, a 10-
cent cash fare and a 2-cent charge for 
transfers. The only request thus far 
specifically denied is t hat for relief 
from the gross receipts tax levied by 
the city. 

Baltimore Hearings Concluded 
The Maryland Public Service Com­

mission has completed its public hear­
ings on the proposed rerouting of a 
number of the street car lines in Balti­
more operated by the United Railways 
& Electric Company. The commission 
gave three days to hearing both sides 
of the subject and has taken the case 
under consideration. 

Changes in the car routes were rec­
ommended by Kelker, DeLeuw & Com­
pany, Chicago engineers, who made a 
survey of the city. These recommenda­
tions were approved by the Baltimore 
Traffic Survey Commission, which, in 
turn, · submitted them to the Public 
Service Commission with the request 
that the United be ordered to make the 
proposed changes. It was on this re­
quest that the Public Service Commis­
sion held open hearings . These were 
attended by representatives of numerous 
merchants' associations which opposed 
the removal of street cars from some 
of the business streets. The merchants 
also submitted an alternative plan, 
which proposes that certain changes be 
made in routing. 

H. D. Potter, general manager of the 
United, testified at the hearing on the 
closing day. He pointed out that the 
company is in accord with the Traffic 
Survey recommendations with the ex­
ception of some details. A statement 
also was made by Charles D. Emmons, 
president of the company. He pointed 
out that the company said last year 
when the valuation case was under 
consideration that it would try to work 
out its financial problems under the 
existing 7!-cent fare, and although it 
has prospered there has not been suffi­
cient leeway to permit large expendi­
tures for rerouting unless there is as­
surance that the changes will be advan­
tageous to both the company and the 
riding public. 

When the hearings were opened on 
June 1 representatives of several mer­
chants' organizations were present and 
protested the proposed changes in sev­
eral of the routes that had been recom­
mended by the report. C. D. Emmons, 
president of the United, pointed out 
that the rerouting would not result in 
any great savings in operating costs. 

Explanation of the good to result 
from adopting the proposed changes 
was presented by Major R. F. Kelker, 
Jr., of the Chicago engineering com­
pany. He also cited the advantages of 
the removal of car lines from certain 
downtown streets. 

The Baltimore Traffic Survey Com­
mission adopted the vehicular traffic 
survey report as a tentative plan. 

Under the plan as adopted by the 
commission all parking in the down­
town business section of the city would 

be eliminated between 7: 30 and 9: 30 
a.m. and 4: 15 and 6 p.m. daily 
except Saturdays and holidays. It i.; 
recommended that parking be pro­
hibited between 12 :30 and 2 :30 p.m. 
on Saturdays. Recommendation also 
is made that parking be prohibited 
during the rush hours on some of the 
streets leading into the business section, 
only the side of those streets affected 
by the greater flow of traffic being 
involved. 

Angular and perpendicular parking 
during the day on streets less than 60 
ft. wide in a large part of the down­
town section is opposed. 

It is said that the territory exempted 
in the business section will provide 
parking space for the parking of 2,000 
cars during the rush hour and 5,000 
at other times. 

The report of the experts making 
the survey also recommends that a 
number of streets or portions of streets 
be made through streets, before enter­
ing ,or crossing which automobiles 
would be required to come to a full 
stop. 

P.R.T. Now Aids Its Stricken 
Foe-the Private Automobile 

Under the guerdon of the Philadelphia 
Rapid Transit Company, the Yellow Cab 
Company, Philadelphia, is entering the 
towing business. Killing two birds with 
one stone, the company is making use 
of a number of old taxi bodies re• 
modeled for this purpose and is at the 
same time establishing a new criterion 
for comprehensive transportation serv­
ice in the city which it serves. So far 
as is known, there has been no example 
in this country prior to this new de­
parture on the part of the Philadelphia 
company of towing service in which 
standard meter rates have been affixed. 
It is hoped to drive the towing "pirate" 
off the street with the Yellow service 
provided by the P.R.T. 

Six of these towing trucks have been 
placed in service. They are stationed in 
various parts of the city so that rapid 
response to calls may be made at any 
hour of the day or night. Crippled 
cars will be towed to any point desig­
nated by the owners or drivers. The 
meter flags are thrown as soon as the 
towing truck reaches the car. It re­
mains down in a recording position until 
the car has been landed at its destina­
tion and the towing truck dismissed. 
The charge for the first mile or fraction 
thereof is $2, each additional mile or 
fraction thereof is charged for at the 
rate of 50 cents, while waiting time, 
each ten minutes or fraction thereof, 
i~presses another charge of 50 cents. 

It is of course necessary for the Yel• 
low Cab division of P.R.T. to keep tow­
ing trucks on hand for servicing dis­
abled cabs and the public towing service 
started recently makes it possible 
greatly to reduce overhead charges by 
providing for the trucks a service more 
or less continuous. In a leaflet issued 
by the Yellow Cab Company, dealing 
with the new towing service, it is stated 
that as the volume of towing business 
increases rates for the service will be 
reduced. Even at the present time, 
however, it is claimed that the rates 
are lower than those of any other tow­
ing medium in Philadelphia. 
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Survey Shows Bus Is Not 
Replacing Electric Railway 

Lucius S. Storrs, managing director 
of the American Electric Railway Asso­
ciation, states that buses are increasing 
the local transportation service through­
out the United States, but not supplant­
ing electric railway cars in any marked 
degree. The traction companies are 
rendering 15,000 miles more service to­
day than six years ago and adding 5,500 
buses and 2,658 cars. Since 1915 buses 
have supplanted only about 2,000 miles 
of track, mostly in sparsely settled sec­
tions. More than 300 electric railway 
companies are utilizing the bus in th~ 
place where it belongs-that of giving 
supplementary service. Routes oper­
ated embrace more than 12,250 miles 
with some 6,000 buses. Most of this 
service is over new routes. Electric 
railways during the last year carried 
approximately 16,000,000,000 passen­
gers, or about 43,000,000 a day. 

At best all of the buses, including the 
6,000 run by electric railway com­
panies, probably carried one-eighth as 
many riders as the electric lines. There 
i:,; no indication that the electric lines 
are going to be seriously affected in 
urban centers by the bus, but there i'> 
every indication that the electric rail­
ways will continue to use the bus as a 
helpful supplemental agency. The fact 
that no city of more than 50,000 is being 
,;erved exclusively by buses proves the 
necessity for the street car. 

Demands of Indianapolis Men 
Announced 

Harry B. Dynes of Indianapolis, a 
commissioner of conciliation of the 
United States Department of Labor, 
has been assigned by the department 
to observe the street car situation in 
Indianapolis, Ind., following reports 
that some employees were considering 
a call for a strike. 

Word of the appointment was re­
ceived following a meeting of approxi­
mately 500 employees of the Indian­
apolis Street Railway. 

John M. Parker and Robert Arm­
strong, the association organizers, at­
tended the meeting, but did not address 
the employees. They had been enjoined 
by Judge Robert ,C. Baltzell of the 
United States District Court from con­
tinuing their organization work which 
in any way interfered with employees. 

Demands of the association have been 
placed before company officials, it was 
said by Mr. Barker. Their demands 
call for an increase in wages, rein­
,;tatement of several men said to havt' 
been discharged by the company bP.­
cause of their allegiance to the labor 
organization and settlement of all dis­
putes between employers and employees 
by arbitration. 

The wage scale sought is as follows: 
For the first three months, 55 cents an 
hour; next nine months, 60 cents an 
hour; after first year, 65 cents an hour. 
An additional 5 cents an hour to the 
regular scale is asked for men em­
ployed on one-man cars and buses. The 
Present scale of wages is 37 cents an 
hour for the first year, with an increase 
of 1 cent a year for five years, after 
which there is no chang2. 

The demands would have all labor 
disputes first discussed in conferences; 
this method failing, arbitration by a 
board selected by both parties would be 
called into play. 

James P. Tretton, superintendent of 
the car company, said that the scale 
demanded by the union would mean 
approximately $2,000,000 a year in­
crease in wages for the company. 
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News Notes 

Will Run Mozart Line Another 30 
Days.-The City Council of the city of 
Wheeling on May 25 voted to permit 
the Wheeling Traction Company to 
operate the Mozart Park traction sys­
tem for an additional 30 days pending 
a report of the franchise committee. 
The time extension becomes effective 
on June 15. The Wheeling Traction 
Company assumed operation of the 
line when it was abandoned by the 
Wheeling Public Service Company, at 
which time it was suggested that the 
line be taken over for a test. 

Seeks Fare Increase. - The Denver 
Tramway, Denv~r, Col., is seeking per­
mission of the Public Utilities Commis­
sion to increase its rates between Den­
ver and Arvada to 50 rides for $2.25 
because an improvement in service has 
been sought by the patrons. Some time 
ago, in an effort to stimulate riding 
between Denver and Arvada, the com­
pany reduced the rate from Lakeside, 
the city limit of Denver, to Arvada, 
making the fare 50 rides for $1.66 .• 
The line was not used enough to justify 
the running of one car every hour. 

Injunction in FaYor of Railway 
Continued.- United States Judge 
W. C. Lindley at Danville, Ill., on 
June 5 continued the temporary injunc­
tion granted the East St. Louis Railway 
against the city of East St. Louis, Ill., 
and city officials restraining them from 
tearing up the company's tracks on 
Third Street between Broadway and 
Missouri Avenue. Judge Lindley set 
the final hearing for June 25, at which 
time the court shall determine whether 
the city of East St. Louis or the 
Illinois Commerce Commission has the 
authority to renew the franchise for the 
tracks in question. The old franchise 
expired at midnight May 31. 

Wage Agreement Renewed. -The 
Toronto Transportation Commission, 
Toronto, Canada, concluded an agree­
ment on April 17 with its platform 
employees for two years from April 1, 
similar in all important respects to that 
in force during the two preceding years. 
The request of the employees for two 
weeks holidays was refused on the 
ground that employees paid at an 
hourly rate and in receipt of additional 
pay for overtime were not, as a rule, 
granted holidays with pay. 

Contract Renewal Prevents Wage 
Cut.-An amicable settlement was ar­
ranged recently between the Amalga­
mated employees and officials of the 
Michigan Electric Railway, Jackson, 
Mich., by which the men have agreed 
to work for the next two years under 
the same contract that has been in 

force the past two years. The rate of 
pay that they will continue to receive 
is 49! cents an hour for interurban 
motormen and conductors for the first 
six months and 50 cents an hour there­
after; 40 cents an hour for the motor­
men and conductors of the two-man 
city cars for the first year and 47½ 
cents thereafter; 49½ cents an hour for 
the one-man city car operators and bus 
drivers for the first year and 52½ cents 
an hour thereafter. The union had de­
manded 5 cents an hour increase in pay­
ment, time and a half for overtime and 
the inclusion of the bus operators of 
the Southern Michigan Transportation 
Company under its charter. The status 
of the bus operators, decided by arbi­
tration, was discussed in the ELECTRIC 
RAILWAY JOURNAL, issue of May 22, 
page 902. 

Ordinance Provides for Experts in 
Fare Case.-The Albany, N. Y., Com­
mon Council has passed an ordinance 
authorizing the employment of experts, 
engineers and accountants to assist in 
the preparation and presentation of the 
city's case in the matter of the applica­
tion of the United Traction Company 
for an increased rate of fare. The sum 
of $35,000 was appropriated. 

Detroit Wage Conferences Not Sched­
uled.-No definite date has been set 
for the conference between officials of 
the Department of Street Railways, 
Detroit, Mich., and officers of the street 
railway men's union on the proposed 
new wage scale and changes in work­
ing conditions submitted by the men 
recently. It is understood that the 
matter is being held in abeyance pend­
ing investigations being made by ac­
countants for the Detroit Street Rail­
ways to determine just what the 
demands made by the men mean in 
increased costs. 

Commission Hears Higher Fare 
Petition.-The Missouri Public Serv­
ice Commission at ·Jefferson City, Mo., 
on June 3 heard testimony for and 
against the granting of the application 
of the Hannibal Railway & Electric 
Company, Hannibal, Mo., for authority 
to increase its fare from 6 cents to 
8 cents with two tokens for 15 cents. 
The commission was told that the com­
pany is operating at a loss under the 
present 6-cent fare, that buses have 
made considerable inroads into • com­
pany revenue and the increase sought 
is absolutely necessary if the company 
is to continue operations and obtain a 
fair return on its investments. The 
petition of the company was referred 
to in the ELECTRIC RAILWAY JOURNAL, 
issue of May 29, page 945. 

Men Seek Increase in Wages.-The 
carmen in the employ of the Eastern 
Massachusetts Street Railway, Boston, 
Mass., have asked for an increase in 
wages of 16 cents an hour, a wider 
spread in the differential for the one­
man car operators and a reduction of 
the working day to eight hours. The 
present rate is 61 cents an hour for 
motormen and conductors on two-man 
cars and 66 cents an hour for operators 
of one-man cars. There have been 
several conferences over these demands, 
and the matter is to be submitted to a 
special arbitration board within a few 
days. A year ago the men received ~n 
increase of about 3 cents an hour. 



1028 ELECTRIC RAILWAY JOURNAL Vol. 67, No. 24 

111111 

Foreign News 
111111 

British Service Normal 
General Working Agreement in Effect 

Prior to Strike Succeeded by Variety 
of Local Settlements 

as soon as circumstances permit; an 
understanding that the volunteers re­
maining in the service will not be in­
terfered with; no general alteration in 
wages and conditions of service; the 
Council not to undertake to re-engage 

All over Great Britain tramway and men convicted of creating disturbances, 
bus services were restored to normal but each case to be considered on its 
within three or four days after the merits by the general manager. The 
end of the general strike. Here and Council decided to grant three addi­
there delays were caused by settling tional days holiday with pay to each 
the terms of reinstatement. In many member of the staff who remained at 
towns the tramway and bus authori- · the disposal of the Council during the 
ties, with the aid of volunteers, were emergency. 
able to maintain skeleton services dur- Lord Ashfield, chairman of the com­
ing the strike, although in certain panies and of the London General 
places there was practically complete Omnibus Company, has since addressed 
stoppage. In the case of some of the a letter to all volunteers who helped 
smaller undertakings the employees did the companies, thanking them for their 
not belong to a trade union and the able and diligent service. The com­
services were uninterrupted. panies also thanked the general public 

When the strike was called off munic- for the good will and encouragement 
ipalities and tramway companies were which it extended to the 10,000 men 
of course anxious to restore their serv- and women who were engaged in re­
ices as soon as possible and the employ- establishing the London transport serv­
ees were just as keen on getting back ices. During the emergency the trains, 
to work. Hence with the least possible buses and tramcars in the group ran 
delay agreements for re-engagements 750,000 miles and carried more than 
of men were entered into, differing, of 4,000,000 passengers. 
course, somewhat in different places. 
The general scheme hitherto in opera-
tion as fixed by the National Industrial 
Joint Council for the tramway industry 
thus came to an end. 

No meeting of this joint council was 
held to consider the new situation, how­
ever, until most of the local arrange:. 
ments had been completed. When the 
meeting did take place the representa­
tives of the employees admitted that in 
striking, the men had ignored the na­
tional council and had broken the 
national agreement. The employers' 
representatives announced that the 
council could continue in action if the 
employees' representatives would agree 
(1) that they would not give instruc­
tions to their members to strike with­
out previous negotiations and without 
giving three months notice; (2) that 
they would give no support to their mem­
bers who acted without authorization; 
(3) that they would not allow super­
visory and clerical s taffs to be members 
of their union; ( 4) that the reinstate­
ment of employees should be left to 
each local authority for settlement;. (5) 
that neither the employers' representa­
tives nor the employees' representatives 
on the council should he subject to any 
interference by any other organization. 

After much discussion the employees' 
side would not agree to item 3 and 
there was also a difference of opinion 
on item 4. The meeting broke up with 
a declaration from the employers that 
for the present the council had ceased 
to function. 

A report submitted to a meeting of 
the London County Council on May 18 
revealed the exact terms of settlement 
with the Council's tramway employees. 
As this is the largest tramway under­
taking in the country, a summary of 
terms is of interest. They include the 
re~employment of all men, but not 
necessarily reinstatement in their for­
mer positions; the men to be re-engaged 

Australian Roads Face 
Serious Problems 

,Absorption of Private Buses by Munic­
ipal Tramways Debated-Forty­

four-Hour Week Legalized 

Transit conditions in the larger Aus­
tralian cities are unsettled. The diffi­
culties which the electric railways face 
are much the same as those which have 
prevailed in the United States in recent 
years. Bus competition and hours of 
labor loom as big problems at the pres­
e,,t time. 

A brief historical sketch of the situa­
tion is necessary for full understanding. 
Electric service was first established in 
New South Wales in Sydney in 1899. 
U1,til 1914 the tramway traffic steadily 
increased. Since that time, however, 
no funds have been allotted for exten­
sion of lines. In May, 1924, there were 
in this state 251 miles of track, over 
which 1,417 cars were operated. Because 
no money was available for extensions, 
h was proposed some time ago that bus 
service be started. So far nothing has 
been done by the municipality along 
these lines. More than 200 private 
hu~es now compete with the rail service 
and have caused heavy loss to the tram­
ways. A law recently was passed to 
limit work to 44 hours a week and a 
,.eduction of fares 1s now being dis­
cus.sed. Thus it appears that some 
definite action must be taken in the 
nP.:>r future tc, JJUt the trans;iortaLion 
service on a more stable basis. 

Sydney has a difficult traffic problem, 
particularly during two weeks at 
Easter time each year, with an agri­
cultural fair and races, and during the 
Christmas and New Year holidays. In­
termittently there are other rush sea­
sons as when the Royal British Naval 

Squadron or the American fleet is in 
port. During these periods provision 
must be made for special power supply, 
an increase in traffic men, superintend­
ents, etc. A particularly difficult prob­
lem has arisen lately in connection with 
the Speedway, which accommodates 
about 50,000 people and which is inade­
quately provided with transportation 
facilities. 

Brisbane, the capital of Queensland, 
has a zone system of fare collection, 
each section averaging 1 mile in length 
and the fare ld. The system originally 
was operated by an American company, 
but was later taken over by the govern­
ment, and about the middle of last De­
cember control passed to the Greater 
Brisbane Municipal scheme. A 44-hour 
week has been in effect in Brisbane for 
some time past and the tramways are 
now seeking increased fares. From the 
failure of this system to operate suc­
cessfully with a 44-hour week and ld. 
fares, it may be presumed that a simi­
lar scheme would be unsuccessful in 
Sydney. 

In Melbourne, in the state of Victoria, 
the transit problem has been somewhat 
relieved by the extension of electric 
lines, including the electrification of a 
number of suburban steam railways. 
On Feb. 1, 1925, the motor omnibus act 
came into effect there, putting the con­
trol and regulation of bus traffic under 
the supervision of a committee ap­
pointed by the government. This com­
mittee consists of a chairman and four 
other members including representa­
tives of the municipalities, the railways 
department and private motor bus 
owners. The board applied for permis­
sion to operate buses on five routes, but 
only one was granted, the Minister be­
ing of the opinion that the other routes 
should be reserved for private oper­
ators. Prior to this, in January, 1925, 
bus service had been started by the 
municipality on one suburban route. 
A short time ago, at the request of the 
Minister of Public Works, the loading 
of the buses was limited to the seating 
accommodations and measures were 
taken to prevent overcrowding at rush 
hours. This reduced the earnings, and 
the revenue fell to about 15d. (30 cents) 
per bus-mile. Considerable opposition 
has developed to the plan of municipal 
bus operation. This appears, however, 
to be based largely on a misconception 
concerning the place of the bus in the 
transportation field. 

Added to this is a somewhat discon­
certing bill recently passed establishing­
a 44-hour week to be worked as far as 
possible on five days. This, of course, 
cannot be applied to the transportation 
services, but all other industries will be 
obliged to conform. The 44-hour week 
is made compulsory, and there are 
severe penalties in the shape of over­
time rates. _ In the transportation de­
partment alone at least 300 additional 
men will be needed by the tramways. 
The effect of the five days operation is 
expected to decrease the passenger 
revenue seriously because department 
stores and factories formerly were open 
for half a day on Saturday. All this 
travel will be lost and the only traffle 
available will be the pleasure seeker, 
during the week end. The additionat 
._.xpenses to the tramways are estimatec. 
at .£180,000 a year without any com­
pensating revenue. 
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Iii Recent Bus Developments 
lllil 

California Registration Act 
Unconstitutional 

The California motor vehicle regis­
tration law was held unconstitutional 
by the Supreme Court of the United 
States as it was applied to the Frost & 
Frost Trucking Company by the Su­
preme Court of California. The truck­
ing company was a private carrier 
operating over California highways. It 
was forbidden by state authority to 
continue operations unless it obtained 
a certificate of public convenience and 
necessity and became a common carrier 
subject to the regulation imposed on 
that class of carriers. The Supreme 
Court of California held that the state 
had the power to require as a condition 
precedent to operation over its high­
ways that private carriers obtain cer­
tificates as common carriers. 

Justice Sutherland, delivering the 
opinion of the court, said it was not 
controverted that a private carrier 
could not be converted against his will 
into a common carrier by mere legis­
lative command. As applied by the 
California court, Justice Sutherland 
held, the law violated the rights of the 
trucking company as guaranteed by the 
process clause of the fourteenth amend­
ment, and "that the privilege· of using 
the public highways of California in 
the performance of their contract is not 
and cannot be affected by the uncon­
stitutional condition imposed." 

The significance of this decision as 
applied to New York State is that a 
new transportation corporation law was 
enacted by the last legislature which 
declares that a corporation organized 
to establish, maintain and operate for 
the public use any stage, omnibus or 
motor vehicle route or routes for the 
conveyance wholly · within or partly 
without this state of persons or prop­
erty is a common carrier as defined in 
the public service commission law. 

Stage Line Between Logan and 
Utah-Idaho State Line 

The Utah-Idaho Central Railroad, 
which operates an interurban line 
between Ogden, Utah, and Preston, 
Idaho, has been granted a certificate 
of convenience and necessity by the 
Public Utilities Commission of Utah 
to operate an automobile stage line 
for the transportation of passengers 
and express between Logan, Utah, and 
the Utah-Idaho state line and inter­
mediate points. 

In its application for a permit the 
Utah-Idaho Central Railroad pointed 
out that it had invested more than 
$5,500,000 in its railroad system, and 
during the winter months it would dis­
continue its bus service. The decision 
of the commission pointed out that 
the commission, whenever practicable, 
favors co-ordination between railroad 
service and automobile bus service over 
the public highways, with respect to 
both passenger and express. 

The application of Gust Chopp for a 

permit to operate an auto stage line 
between the same points was denied 
on the ground that this applicant had 
not complied with the laws of the state, 
due to his failure to pay the tax on the 
line which he has been operating be­
tween Pocatello, Idaho, and Logan •. 

Electric and Steam Roads Aligned 
in Massachusetts Case 

There is a "key" case before the 
Massachusetts Department of Public 
Utilities, affording the commission an 
opportunity judicially to define to what 
extent buses may be permitted to com­
pete with street railways and railroads. 

This case is based on the petition of 
the Service Bus Line, Inc., for a certifi­
cate of public convenience and necessity 
to operate its ,bus lines from Orient 
Heights in Boston, through the Point of 
Pines and out to Revere Beach. This 
line started three years ago, under a 
license from the City Council of Boston, 
and its license was made self~perpetu­
ating so that it could not be revoked 
except for cause. It did not have to 
come up for renewal, like other licenses. 
The new bus law says it shall be prima 
facie evidence of public convenience and 
necessity if a line had beeri running a 
year when the new law became opera­
tive. The Service Bus Line, Inc., it 
appears, qualified under this provision. 

Now it is attacked by the Boston, 
Revere Beach &: Lynn Railroad, which 
is a narrow gage railroad from Boston 
to Revere. The bus line and the rail­
road parallel each other. Karl Adams, 
president of the Boston, Revere Beach 
& Lynn, addressing the Public Utilities 
Department on the situation, declared 
that the Boston city government 
"slipped it over" on the railroads when 
it iss'1ed this license three years ago, 
because no public hearings were held 
and the railroad and street railways 
never had an opportunity to oppose the 
operation of the line. As the license 
was self-perpetuating there has been no 
opportunity since the original issue to 
oppose the line and as it was in opera­
tion a year before the new law the bus 
company has the prima f acie evidence 
in its behalf. Moreover, Mr. Adams 
questions the legality of a corporation 
operating under• a license issued to an 
individual, and he declares that in the 
case of the Service Bus Line, Inc., the 
original license was issued to an indi­
vidual before there was a corporation. 
That point is to be investigated. 

Fred A. Cummings, vice-president of 
the Eastern Massachusetts Street Rail­
way, says that he subscribes to the 
statements of President Adams and 
adopts them as applicable to his own 
road. He says that the competition of 
the bus line is savage, unjust, unwar­
ranted; that it is nothing but scalping. 

The question before the Public Utili­
ties Department is whether the license 
held by the Service Bus Line, Inc., 
should be made permanent. In vfow of 
the pointi- at ii-sue the court ruling may 
become the "key" for a basic decision. 

Bus Permits Stir Ire of 
Holyoke Company 

The Holyoke Street Railway, Holyoke, 
Mass., which has been in touch with the 
Boston & Maine Railroad relative to 
operating the electric line between 
Mount Tom Junction and Easthampton, 
Mass., has announced that the recent 
granting of bus permits to the railroad 
to operate buses between Mount Tom 
Junction and Easthampton practically 
puts an end to the other plan. The 
latter idea also included the operation 
of the- Williamsburg and Northampton 
line electrically. It was reported some 
time ago that the hitch in the negoti­
ations had grown to such proportions 
that the Boston & Maine was losing 
interest. It is probable the new method 
of transportation will also mean that 
the East Street trolley line between the 
junction and Easthampton will have to 
be abandoned. The line at present is 
said to be a losing proposition. 

The matter is to be placed before the 
Selectmen of Easthampton to decide 
whether they wish the trolley or bus. 
The bus move is considered to mean 
that the railroad is planning to take 
steps eventually leading to the estab­
lishing of Northampton as its bus ter­
minal. The Holyoke Chamber of Com­
merce desires the railroad to make 
Holyoke the terminal. 

No Legislation on 
Interstate Buses 

Both• the Senate and House commit­
tees on interstate commerce have agreed 
to pigeonhole until the next session, 
and perhaps until the next Congress, 
the bill to bring interstate bus and truck 
traffic under the jurisdiction of the 
Interstate Commerce Commission. 

The Senate committee concluded the 
time was not ripe for such legislation 
and that it should not be hastily passed. 
Extensive hearings were held on the 
bill and though it had the backing of 
state commissioners and the bus di­
vision of the American Automobile 
Association considerable opposition de­
veloped. Much of this opposition was 
predicated on the belief that the bill 
would stifle competition. Several sug­
gestions were offered, but the committee 
has given little consideration to them. 

Commission Over-rules Cityts 
Bus Ordinance 

An attempt to interfere with the 
state regulation of public utilities by 
the city of Zion, Ill., when it issued an 
order on March 29 prohibiting buses of 
the Chicago, North Shore & Milwaukee 
Railroad from stopping for passengers 
within its corporate limits on Sundays, 
was recently over-ruled by the Illinois 
Commerce Commission. That body de­
cided that the charter granted to the 
utility by the state denies the right of 
a municipality to pass ordinances or 
take other measures to alter features 
of service as set forth therein. In 
response to the protests of more than 
400 inconvenienced Zionites, the North 
Shore line appealed to the commission 
on May 18 for authority to renew the 
Sunday service. It was then that the 
commission issued its over-ruling order. 
Accordingly, an attempt was made by 
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the company to restore bus service on 
the original schedule. The driver of 
the first bus to stop within the city 
limits was arrested, however. Pending 
a promised action against the company 
by city officials, Sunday service in Zion 
has again been suspended. 

Lines to Beaches Opened.-The New 
York State Railways, Rochester, N. Y., 
opened its bus lines on May 31 to 
Manitou and Grand View Beaches, cot­
tagers' colonies on the shore of Lake 
Ontario near the city. The lines will 
remain in operation until the fall. 

Competition Between Railway and 
Independent. - Competition with the 
Schenectady Railway, Schenectady, N. 
Y., is threatened by an ordinance passed 
by the Albany Common Council author­
izing William G. Shultz to enter the 
city of Albany and to operate motor 
vehicles for hire over certain highways 
and streets for the purpose of carrying 
passengers and baggage between the 
city of Albany and the city of Schenec­
tady. Mr. Shultz is restricted from 
carrying local passengers within the 
city of Albany. 

Passage of Bus Ordinance Finally 
Recommended.-The city utilities com­
mittee of Seattle, Wash., has finally 
recommended the passage of an ordi­
nance directing the Board of Public 
Works to call for bids on the purchase 
of fourteen new buses. The only string 
the committee tied to the recommenda­
tion is that the bodies be built in Seat­
tle. An appropriation of $80,000 is 
available for the purchase of tha,buses, 
which will be used to augment present 
motor transportation lines operated by 
the city and to replace lines in the 
North End now privately operated. 

Buses for Tourists' Season.- The De­
partment of Street Railways, Detroit, 
Mich., through H. U. Wallace, general 
manager, has announced plans for ex­
tended bus service in the city during 
the coming tourists' season to run be­
tween the Michigan Central station and 
the business district. The schedule pro­
vides for coaches leaving the station 
and downtown every fifteen minutes 
between 9 a.m. and 4 p.m. and the fare 
will be 10 cents. The station street 
cars will continue to operate over their 
present routes. The service was re­
quested by the Retail Merchants' Asso­
ciation, Detroit Hotel Association 
and Detroit Convention and Tourists' 
Bureau. 

Richmond Bus Franchise Up for Con­
sideration.-The streets committee of 
the City Council of Richmond, Va., is 
scheduled to meet June 16 to consider 
the proposed bus franchise. The bus 
situation has been considered from 
many angles. Phases of that unit of 
the transportation service cropped out 
during the prolonged consideration of 
the blanket traction franchise of the 
Virginia Electric & Power Company. 
Members of the committee believe that 
little time may be consumed in dispos­
ing of this auxiliary franchise. It will 
mean, they say, that the proponent 
parts will be discussed and that the 
public will be invited to appear before 
the committee at the proper time to 
enter protest or consent to the proposed 
routes. The Virginia Electric & Power 
Comoany will be represented at the 
meetings. 

Financial and Corporate 

Reorganization Plan 
Approved 

Protective Committee of Fort Wayne, 
Van Wert & Lima Bondholders to 

Organize New Company 

A plan of reorganization dated June 
1 has been approved and adopted by the 
protective committee for the holders of 
first mortgage 5 per cent 25-year gold 
bonds of the Fort Wayne, Van Wert 
& Lima Traction Company, Fort 
Wayne, Ind. The bonds were due April 
1, 1925. 

Holders of such bonds not now de­
posited under the protective agreement 
may become parties to and participate 
in the benefits of the plan by depositing 
their bonds with all coupons due Jan. 1, 
1920, and thereafter attached on or be­
fore June 23. 

The property is covered by a mort­
gage dated April 1, 1905, of which 
$1,470,000 is now outstanding. All but 
$62,000 of said bonds are now deposited 
with the committee. The property has 
been in the possession of Henry C. Paul, 
receiver, since Feb. 1, 1921, appointed 
by the United States District Court for 
the District of Indiana and by the 
United States District Court for the 
Northern District of Ohio. As soon as 
in the judgment of the committee a 
sufficient number of bondholders have 
assented to this plan, the committee 
proposes to request the trustee to apply 
to the court for the entry of a decree 
foreclosing the mortgage and directing 
a sale of the property. The committee 
will bid for all or any part of the prop­
erties to be sold, whichever it deems 
advisable. 

The committee proposes to organize 
a new corporation which will acquire 
all or such part as the committee may 
determine of the property which may 
have been purchased at the foreclosure 
sale, giving and paying therefore to the 
committee $441,000 of its general mort­
gage bonds and all its common stock. 
The new company will also assume all 
liability incurred by the committee and 
will reimburse the committee for all ad­
vances, expenses or disbursements. 
Capitalization of t):ie new company will 
consist of $100,000 first mortgage 
bonds, $441,000 general mortgage bonds 
and 10,290 shares of common stock with 
or without par value. First mortgage 
bonds will be secured by a first mort­
gage upon all its properties including 
after-acquired property, will mature 
fifteen years from date thereof, will 
bear interest of 6 per cent and will be 
redeemable at such prices as approved 
by the committee and will contain 
other provisions including a sinking 
fund. 

General mortgage bonds will be se­
cured by a mortgage upon all proper­
ties, including after-acquired property, 
subject only to the $100,000 of bonds 
secured by the first mortgage. General 
mortgage bonds will mature thirty 
years from the date thereof, will bear 
interest of 5 per cent, payable semi-

annually, and will be redeemable upon 
any interest date at $105. 

Upon consummation of the plan and 
acquisition by the new company of the 
properties, and the issue by the new 
company of the stock and ge!leral mort­
gage bonds, the stock will be placed 
under a voting trust for a term of five 
years. The voting trust certificates and 
general mortgage bonds will be distri­
buted by the committee to depositor.;; 
as follows: Each holder of a certificate 
of deposit for $1,000 first mortgage 
bond of the present company will re­
ceive $300 of general mortgage bonds 
of the new company and voting trust 
certificates representative of seven 
shares of common stock of the new 
company. 

Surplus of $11,241 in Quebec 
After deducting operating expenses, 

bond interest and other fixed charges 
and depreciation a surplus of $11,240 
was realized by the Quebec Railway, 
Light, Heat & Power Company, Quebec, 
Canada, for the year ende.d Dec. 31, 
1925. This fact was disclosed in the 
sixteenth annual report of the company. 

STATEMENT OF EARNINGS OF TIIE QUEBEC 
RA[LWAY, LfGHT, HEAT & POWEH 

COl\lPANY, LTD. 

1925 192 ◄ 

Grossincomefromallsources $3,2◄ 3,123 $3,133,806 
Operating expenses. . . . • . . . . 2, 19◄, 987 2,156,492 

Net operating income ..... $1,048,135 $977,314 
Fixed charges ....... ,...... *816,895 712,6 ◄ 2 

$231,240 $26◄,67 I 
Depreciation reserve........ 220.000 250,000 

Surplus (oubiect to deduc-
t.ion for income tax).... $11,2◄ 0 $ I ◄,671 

• Thi• figure includes $ ◄4,66◄, perccntao:e of eity 
division earnings payable to the city of QuehE>r; 
$756,362, interest on bonds, and $15,867, interest 
general. 

In his statement to the stockholders 
Julian C. Smith, president of the com­
pany, explains that during the year 
$518,000 of the company's 7 per cent 
general mortgage bonds were sold and 
the proceeds applied to the necessary 
construction and betterments. In ac­
cordance with plans prepared in 1923, 
additional extraordinary repairs and 
improvements to the property in gen­
eral were made and further betterments 
to the system are contemplated. In 
addition, the building of new workshops 
is under consideration. As the present 
shops are small, old and inefficient, it 
is felt that by putting this project into 
execution economies and better opera­
tion will result. Mr. Smith said the 
directors were pleased to report the 
renewal of the street railway franchise 
for a period of 30 years. Substantial 
adjustments of the capitalization of the 
company, under consideration at the 
time of the lam; annual meeting, were 
made. The capital stock was reduced 
from $10,000,000 to $2,500.000 and the 
assets were correspondingly adjusted. 
The accompanying statement shows the 
results of operation in 1925 compared 
with 1924. , 
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Interstate Public Service Reports 
Improvement in 1925 

The Interstate Public Service Com­
pany, Indianapolis, Ind., has acquired 
by purchase all of the competing bus 
lines operating in the territory served, 
which has placed it in exclusive control 
of the interurban and bus transporta­
tion facilities between Indianapolis and 
Louisville. Forty-one buses are in reg­
ular daily operation. This statement 
was contained in the annual report of 
the Interstate Public Service Company 
for the year ended Dec. 31, 1925. The 
balance carried to surplus was $310,723. 
In his statement to the stockholders 
Harry Reid, president of the company, 
stated that the annual report reflected 
most gratifying growth and improve­
ment over the preceding year. The 
gross operating income exceeded that 
of 1924 by $2,116,415, and the net earn­
ings indicated an increase of $853,072. 

INCOME ACCOUNT OF THE INTERSTATE 
PUBLIC SERVICE COJ\IPANY FOR THE 

YEAR ENDED DEC. 31, 1925 

Operating revenues .... ,. , . , , ........ , $8, 9 I 6,453 
Operating expenses (including retirement 

reserve, $248,466)..... . . . • . . • . . . . . 5,640,094 

Uoeollectible bills •.•••••••• 
Taxes .................... . 

$27,699 
546,255 

Operating income ...... ,,,. , , .. , .. .. . , 
Rent for leW!ed lines ........ , •. , ..• , .• 

Net operating income ................ . 
Non-operating income ................ . 

Groas iocome .. , .................... . 
Deductions from gross income: 

Interest on funded debt ... $1,264,582 
.Miacellaoeous interest de-

ductions...... . . . • . . . . . 54,433 
Amortization of debt dis-

count sod expense... . . . 95,816 
Dividends paid on preferred 

stock of Indiana Power 
Compsny to date of pur-
chase of property.... . . . 36,933 

Net income for the year .... , .... .... .. . 

SURPLUS ACCO UNT 
8urplus, Jnn. I, 1925 .... .. ...... .. .. .. 
Net income for the year, as above ...... . 

Dividends paid and accrued: 
Prior lien atock, ........ ,, 
!'referred atock ... , , , , , • , , 

$584,935 
222,185 

$3,276,359 

573,955 

$2,702,404 
171,296 

$2,531,107 
38,502 

$2,569,609 

1,451,765 

$1,117,844 

$803,544 
1,117,844 

$1,921,388 

Common atock ... ....... . 385,416 I, 192,537 

$728,850 
J\Iisccllaneous credits and debits (net) .. , 61,711 

Surplus, Dec. 31, 1925 ... , .. .. .. .. .. .. $790,562 

Mr. Reid refers to the increasing 
utilization of the parlor-buffet cars on 
the company's Indianapolis-Louisville 
interurban railway and states that the 
sleeping car service nightly in both di­
rections between Indianapolis and 
Louisville has proved very popular and 
is being well supported by the public. 
This service is an important factor in 
creating through passenger revenue be­
tween the terminals that would not 
otherwise be secured. Several leading 
trunk line steam railroads have joined 
with the company in establishing a 
joint interline tariff which makes the 
company a participating carrier on in­
terchange freight movements, receiving 
its proportionals on all published rates. 
This arrangement will materially in­
crease the company's freight revenue. 

In addition to other activities of the 
company, Mr. Reid refers to the em­
ployees' circulating library which bas 
been created and maintained in the gen-

era) offices for the availability of 
employees, also to the good public rela­
tions department, the women's commit­
tee and the safety work which has been 
continued, resulting in a low ratio of 
accidents. The accompanying' state­
ment shows the income account of the 
Interstate Public Service for the year 
ended Dec.31, 1925. 

Higher Fare in Richmond 
Benefits Property 

For the year ended Dec. 31 '1925, 
earnings from the transportation de­
partment of the Virginia Electric & 
rower Company, Richmond, Va., were 
$4,821,493. This compares with $4,749,-
044 for the previous year. It is the 
amount received from the 72,120,802 
revenue passengers carried on the .rail­
ways in Richmond, Norfolk, Portsmouth, 
Petersburg and on the interurban line 
between Richmond and Petersburg. In­
cluded in the a.mount are earnings from 
bus operation in Norfolk by this com­
pany and in Richmond by the Richmond 
Rapid Transit Company, acquired on 
Sept. 11. Miscellaneous revenue from 
advertising in cars and buses, and from 
other minor sources, is also included. 
Increased interurban fares and a change 
from 6 to a 7-cent railway fare in the 
city of Richmond have had a beneficial 
effect on the earnings of the trans­
portation department. This was part 
of the explanatory statement made in 
the report of the directors of the com­
pany for the year 1925. 

The report states that the acquisi­
tion of the Richmond Rapid Transit 
Corporation eliminated bus competition 
in Richmond. The operating deficit that 
was assumed when it was taken over 
was rapidly being reduced at that time, 
and the results of operation have since 
then been satisfactory. A unified street 
railway and bus transportation system 
operated exclusively by the Virginia 
Electric & Power Company became 
effective in Norfolk early in 1926. 

Al\'NUAL REPORT OF THE VIRGINIA ELEC­
TRIC & POWER COMPANY FOR 1925 

1925 1924 
Total earmog,, .... , .. , .. .. 

Expenses: 
Operation ............... . 
l\laintenance ..... ........ . 
Taxes ................... . 

$12,143,975 $11,539,195 

$4,627,441 $4,477,522 
1,402,467 1,430,367 

981,627 897,669 

Tot.al operating expen.ses 
and taxes ..... , •..•. .. $7,011,536 $6,805,559 

Net earnings: 

Interest. amortization charge 
$5,132,439 $4,733,636 

and lease rentals •..•.••.• 1,512,202 1,427,307 

Dividends on preferred stock 
$3,620,237 $3,306,328 

718,878 581,543 
Dividends on common atock 717,.018 

$2,184,340 $2,724,784 
Special credit to surplus ... , 2,798,191 

$4,982,532 $2,724,784 

Net direct charges to reserves 
and surplus ... , .... .. .. . $129,688 $322,487 

Retirement reserve ........ 1,756,633 1,659,413 
Sinking fuod charges .• ,., .. 322,184 304,080 

Total deductions . ••..•.. $2,208,506 $2,285,980 

Deficit, Richmond 
$2,774,025 $438,804 

Rapid 
Transit Corporation ..• , . 87,517 

Balance to surplus ... , .•..• $2,686,508 $438,804 

Ratio operating expensP.s to 
grOM earnings, per cent ... 50.5 51. S 

Financial Progress in Terre Haute 
Merger Awaited 

Further steps in the proposed merger 
of the Terre Haute, Indianapolis & 
Eastern Traction Company, Terre 
Haute, Ind., and its subsidiaries with 
the Central Indiana Power Company, 
an Insull holding company, are expected 
shortly. On June 5 letters had been 
received from the holders of the 5 per 
cent cumulative preferred stock of the 
Terre Haute, Indianapolis & Eastern 
from a committee representing the 
stockholders suggesting that the stock 
be exchanged share for share for pre­
ferred stock of the merged company, 
which is to be known as the Indiana 
Electric Corporation. The basis of the 
merger agreement 'was entered into 
several months ago by Samuel Insull 
and the late Randall Morgan, who was 
one of the chief stockholders of the 
Terre Haute, Indianapolis & Eastern. 
Although no announcement was made, 
it is understood the merger plans were 
delayed by the death of Mr. Morgan 
shortly after the agreement was made. 

The committee proposes to the 
holders of the 5 per cent cumulative 
preferred stock of the Terre Haute, 
Indianapolis & Eastern to exchange 
the stock par for par for shares of the 
Indiana Electric Corporation partici­
pating adjustment preferred stock of 
a par value of $100 a share. 

The new stock is to receive from the 
company's surplus and net earnings 
non-cumulative preferred dividends for 
1927 and 1928 of 2 per cent per an­
num; 1929 and 1930, 3 per cent per 
annum; 1931 and 1932, 4 per cent per 
annum; 1933 and 1934, 5 per cent per 
annum, and 1935 and thereafter, 6 
per cent per annum. In addition it is 
proposed that this stock shall be en­
titled in 1925 and thereafter to an ex­
tra dividend of 1 per cent before more 
than a total of $600,600 shall be paid 
in total dividends to the common stock 
in any year. 

Cincinnati Street Railway Will 
Purchase Milford Line 

Purchase of the Cincinnati, Milford 
& Blanchester Traction Company by 
the Cincinnati Street Railway, Cincin­
nati, Ohio, has been approved by 
Edgar Dow Gilman, Director of Public 
Utilities, Cincinnati. The purchase 
price is approximately $49,000. Walter 
A. Draper, president of the Cincinnati 
Street Railway, said that operation of 
the line would undoubtedly begin within 
30 days, that there would be improve­
ment in equipment and service and 
operation of through cars from Marie­
mont to the heart of the city. The 
rate of fare will be fixed at 15 cents 
from Mariemont to the city. 

While the Cincinnati, Milford & 
Blanchester Traction Company has 
made application to the Ohio State 
Public Utilities Commission to aban­
don that portion of the line from 
Milford to Blanchester, it is likely 
that the street railway will continue 
the operation of the system from Mil­
ford to Cincinnati, operating cars on 
a half hour schedule from Mariemont 
to Milford. 

The Cincinnati, Milford & Blanches-
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ter Traction Company, which is a 
standard gage railroad, is owned by a 
Toledo syndicate, headed by L. G. Van 
Ness president of the Cincinnati, 
Georgetown & Portsmouth Street Rail­
road. The sellers will retain the power 
plant and go into the business of sup­
plying towns along the route with 
electricity. 

Revenue Lower on San Francisco­
Sacramento Line 

The operating revenue of the San 
Francisco-Sacramento Railroad, San 
Francisco, Cal., for the year ended Dec. 
31, 1925, was $975,388, a decrease of 
$15,162 over the preceding year. Oper­
ating expenses were $868,966, an in­
crease of $25,314 over the preceding 
year. The company had $57,194 avail­
able as net income for the twelve 
months' operation with which to pay 
bond interest and other deductions. Of 
this net income the company paid $50,-
489 for bond interest and $6,521 in 
interest on unfunded debt and mi~cella­
neous deductions, leaving . $183 trans­
ferred to surplus. These figures were 
contained in the sixth annual report of 
the company to the stockholders. 

Because of the increased automobile 
competition the passenger earnings of 
the railroad have been steadily declin­
ing, and as the company sees it, 
the railway must, if it is to increase its 
earnings, increase its freight revenue. 
Owing to the stringency of the terms 
of the present deed of trust, it has been 

COMPAR ATI VE STATEMENT OF EARNINGS 
OF T HE SAN FRANCISCO-SACRAMENTO 

RAI LROAD F OR YEA R 1925 

Revenue fro~ t ransportation : 
P assenger . ... ... . . .. .... . .. . . ..... . . 
Baggage ..... ...... .. .... . .. . .. . ... ,. 
Parlor and chair car .. .. . ............ . 

~t •. ~~\: :::::::::::::: ::: ::::::: 
Express ..... . .. . ....... .. . .. .. . .... . 

, Milk . · .......... . ...... . . .... .. . ... . . 

lii~~H~·~~~.;,; :.:: :: ::: :::::: :::::::: : 

$657,851 
550 

9,894 
25 

1,500 
21,962 

1,666 
264,214 

269 

Tot al. .. .. ..... ........ ..... ....... . $957,935 
Revenue from other railway operation: 

Station and car privileges ... . . .... . .. . . 
P arcel room receipt• .. .... • .. .. . ... •.. 
Storage .. . . ........ . ....... . ... . ... . 
Demurrage . ....•... . .....•..... . .... 
Rent of equi pmeot. . .. .. .• , .•.. . .. ... 
Rent of buildinp;a and other property .. . 
Miscellaneous ... ... ...... . .... .. ... . . 

Total ..... ....... •.•• ... •. . .... .. . .. 

$4,611 
511 
341 

1,978 
5,983 
3,087 

938 

$17,451 

Total railway operating revenue .... . . . • $975,387 
Operating expenses: 

Way and struct ures .... . .. .. ... .... . . . 
Equipment .. ... . .. .... . . . ...... , . .. . 
Power .•..• ..... • . .•. .• .. .•. .. . .. .... 
Conducting tranaportat ion ...... .... .. . 
Traffic ...... . ...... .. .. . . . . . . . ..... . 
General and mi•cellaneous .... . . ... ... . 
TraMportation for investment credit .. .. 

$228,690 
98,979 

105,890 
249,427 

52.823 
141,560 

8,405 

Total railway operating expensr,i . .... .. $868,966 

N et operating reveaue ...... . . . ...... . 

T axes assigned to railway operation ...... . 

Operating income .. .. ................ . 

Non-operating income .................. . 

Gross i ncorne . . .• . .............. , ... . 
Deductions fr om gross income: 

Interest on funded debt .............. . 
l ntereat on unfunded debt ... . , ., .•.... 
Miscellaneous debits ........... . ..... . 

Total deductions from gross iocome .. .. 

Surpl ua .. . .....•.... ••.• ..... • .... .. .. 

$106 ,421 

$52,376 

$5 4, 045 

$3,148 

$5 7, 193 

$50,489 
3,581 
2,939 

$57,010 

$183 

impossible to finance the necessary 
freight feeders. To meet this condi­
tion the company arranged with the 
Wes tern Pacific and the Sacramento 
Northern, the latter company a sub­
sidiary of the Western Pacific, to have 
the Sacramento Northern build a branch 
line of some 13 miles into the Holland 
Land District. The value of the West­
ern Pacific and Sacramento Northern 
contract lies in the fact that it provides 
for the building of a valuable freight 
feeder immediately and in the future 
possibilities accruing from the track­
age agreement. The accompanying 
table shows earnings and expenses for 
the year ended Dec. 31, 1925. 

Reorganization Proposed for 
Illinois Interurban 

Holders of the first mortgage 5 
per cent gold bonds of the Rockford, 
Beloit & Janesville Railroad, Rockford, 
III., were notified recently that under a 
projected plan of reorganization they 
will be enabled to exchange their bonds 
for preferred stock of the company, 
which will be issued as soon as neces­
sary legal steps are taken to foreclose 
the mortgage securing the bonds. The 
foreclosure proceeding follows an an­
nouncement that the receiver of the 
Rockford & Interurban Railway had 
agreed to surrender the property of 
the Rockford, Beloit & Janesville, which 
was a subsidiary of the former line, on 
the ground that it is now being oper­
ated at a loss and will endanger the 
security of bondholders of the Rockford 
& Interurban, if continued in operation 
by the receiver. A committee has ar­
ranged that the bondholders may ex­
change their bonds at a rate of three 
shares of new cumulative preferred 
stock, par value $50, and one share of 
no par common stock out of a total 
issue of 7,000 shares of such stock for 
each $1,000 in principal amount of 
bonds surrendered. 

It has since been announced that T. 
Milton Ellis, president of the Beloit 
Traction Company, Beloit, Wis., has 
arranged to take over the Rockford, 
Beloit & J anesville Railroad and oper­
ate the line for the bondholders until 
g iven legal title to the line by the 
court. 

Cessation of Service Sanctioned.­
Discontinuance of trolley service by the 
Burlington County Traction Company 
between Burlington and Moorestown, 
N. J., was approved on May 27 by the 
New Jersey Board of Public Utility 
Commissioners. In another decision the 
board sanctioned the transfer to the 
Public Service Transportation Company 
of permits held by the Burlington 
County Transit Company for the opera­
tion of buses over t he same route. 

Surplus for Ten l\lonths.-For the 
t en months ended April 30, 1926, the 
total revenue of t he Interborough Rapid 
Transit Company, New York, N. Y., 
from all sources was $51,405,431, an 
increase of $2,451 ,949 over the corre­
sponding period of last year. This in­
crease is partly accounted for by the 
receipt in July, 1925, of a cash pay­
ment of $770,000 as par t consideration 
f or the new adverti sing contract, which 
became effective on Nov. 1, 1925. There 
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was no similar payment in the previous 
year. Operating expenses, taxes and 
rentals paid to the city for the old sub­
way increased $187,496. Income deduc­
tions inc.reased $381,137. The net re­
sult for the ten months was a surplus 
of $1,849,467. This represents an im­
provement of $1,883,315, compared with 
the corresponding period of 1925, due 
largely to the new advertising contract. 

Recommends That Claims Be AJ­
lowed.-Unsecured claims against the 
United Railways, St. Louis, Mo., re­
ported to United States District Judge 
Faris by Special Master Fred L. Wil­
liams amount to $448,000. He recom­
mended to the court that these claims 
be allowed. Most are damage suit 
judgments obtained prior to the re­
ceivership. Approximately $400,000 of 
the claims have been assigned to Stan­
ley Clarke, attorney for the reorganiza­
tion committee, having been settled by 
the committee. 

$11,299 Available for Surplus.-The 
Santa Barbara & Suburban Railway, 
operating in Santa Barbara, reports to 
the California Railroad Commission its 
1925 operating revenue at $123,531, 
compared with $137,053 for 1924. The 
operating expense.~, excluding taxes, 
for 1925 are reported at $102,989 and 
at $103,755 for 1924, leaving net oper­
ating revenue of $20,542 for 1925 and 
$33,298 for 1924. During 1925 taxes 
charged to operation amounted to 
$9,242 and for 1924 to $10,769. Deduct­
ing the taxes leaves operating income 
of $11,299 for 1925 and $22,528 for 
HJ24. 

Bonds Not Paid.-The $300,000 of 
first mortgage 5 per cent bonds of the 
Shawnee-Tecumseh Traction Company, 
Shawnee, Okla., due June 1, were not 
paid off on that date nor has any provi­
sion been made for their extension. 
These bonds are all owned by the small 
syndicate which built the road and stil 
owns the stock. It is said there is n 
likelihood of foreclosure proceedings b 
ing instituted. 

Directors Favor Burlington Purcha 
-An offer has been received for th 
purchase of the Burlington Tracti 
Company, Burlington, Vt., and is f 
vored hy the directors. The tracti 
company owns the trolley system i 
Burlington and the Military Post Str 
Railway, which operates lines betwe 
Burlington and Essex Junction 
Winooski. The name of the pure 
ing company is at present withh 
Letters to stockholders state the 
rectors have voted to purchase the sto 
of the Burlington Traction Company 
par. The purchaser will pay in cash 
7 per cent stock of the new compan 
or part cash and part stock, as ea 
stockholder may choose. 

Line in Connecticut l\lay Discontin 
-Court action which may result in 
abandoning of railway operation 
the Hartford & Springfield Street 
way between those cities was set 
June 11. On that day Judge Is 
Wolfe was to hear the application 
the company for permission to 
service after June 25. The road 
sold April 27 under a foreclosure 
its bonded mortgage for $860,000, 
Francis R. Cooley, who bid in the 
as an individual bidder, did not 
possession. 
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Book Reviews 

Report of the Third Annual Convention 
of the Internationaler Strassenbahn­

und Kleinbahnverein 
Published by the association. 332 pages. 
This is a report of the meeting held 

in Budapest June 21-25, 1925. In addi­
tion to the proceedings, there are 
several articles on electric railway 
developments in Budapest, a list of the 
attendants at the convention and a list 
of the members of the association. A 
table of the membership shows there 
are now 324 railway members and 101 
manufacturer members, making a total 
of 425. This is an increase of 35 over 
the previous year. Abstracts of a num­
ber of papers presented at this meeting 
were published in the ELECTRIC RAIL­
WAY JOURNAL during the latter part of 
last year. 
Railway Engineering and Maintenance 

Cyclopedia 
Simmons-Boardman Publishing Company,. 

New York. 1,072 pages. 2.500 lllnstrat!ons. 
Price, leather, $10; cloth, $8. 

This is one of the comprehensive rail­
road encyclopedias issued by the pub­
lishers, companion books being the Car 
Builders' Cyclopedia and the Locomotive 
Cyclopedia. The volume just issued is a 
second edition of the Maintenance of 
Way Cyclopedia, which was published 
in 1921, but it has been changed in 
name to indicate its scope more accu­
rately. It now includes a definitions 
section of 71 pages, a track section of 
278 pages, a bridge section of 141 pages, 
a building section of 141 pages, a water 
service section of 84 pages, a signal 
section of 187 pages and a general sec­
tion of 82 pages. The information in 
these sections has been compiled and 
edited in co--0peration with the Amer­
ican Railway Engineering Association 
and the signal section of the American 
Railway Association. 

The volume is an important contribu­
tion to the literature of railroad engi­
neering and represents an amount of 
painstaking work which can hardly be 
realized by any one who has not en­
gaged in a somewhat similar undertak­
ing. The typographical appearance of 
the book is also good, the sizes of the 
type and illustrations being well chosen. 
Elmer T. Howson, Western editor of 
Railway Age and editor of Railway En­
ineering and Maintenance, bad general 

charge of the publication of this cyclo­
pedia. 

Handbook of Automotive Standards 
Issued by the Society ot Automotive En­

lneers, 29 West 39th Street, New York, 
•. Y. 600 pages. Price $2.50 to members; 
5 to non-members. 
For the first time, all of the stand­

rds of this huge industry have been 
ublished in a bound handbook of 
ocket size, 7lx4½ in. and only i in. 
hick. The book contains all of the 500 

d standards and recommended prac­
lces approved by the society and 
vised to date. These include many 

rawings, tables, charts and forms and 
uch elucidating text. 
The contents are divided into sections 

elating to power plant, lighting, elec­
trical equipment, parts and fittings, 

iron and steel, non-ferrous metals, non­
metallic minerals, transmission, axles 
and wheels, tires and rims, frames and 
springs, controls, bodies, tests, nomen­
clature, general, and standards commit­
tee regulations. 

Hereafter revised editions are to be 
issued semi-annually, as the society 
approves new or revised standards and 
recommended practices only twice a 
year. 
Pegasus or Problems of Transportation 

By Col. J. F. C. Fuller. E. P. Dutton & 
Company, New York, N. Y. 1926. 88 
pages. $1. 

A story of future movement is told by 
a British war veteran, Col. if. F. C. Ful­
ler, in "Pegasus or Problems of Trans­
portation." His accounts of the "Battle 
of the Iron Horse," fought by George 
Stephenson, the father of the locomo­
tive, and his suggestions for "The Con­
quest of the Elysian Fields" are so 
sympathetic and realistic that a reader 
is easily won over to the doctrine of 
the caterpillar or semi-caterpillar type 
of vehicle as a practical solution for 
many present transportation problems. 

The ~ccomplishment of the tank in 
France in the World War inspired Mr. 
Fuller with its potentialities in England 
in a time of peace, confronted with the 
difficulties of surplus population and 
unemployment. He sees three solutions 
to the problem-"we must stop breed­
ing, we must create new home indus­
tries and so absorb our surplus popula­
tion, or we must transport the surplus 
to less thickly populated areas over­
seas." Birth control he summarily dis­
misses, for the government does not 
believe in it. The second solution joins 
the first because of the existing sub­
sidy for the coal mining industry and 
the subsequent lack of protection for 
new industries. As regards the third, 
he believes very little has been done 
outside of private effort. He says the 
problem has been tackled from the 
wrong end. Instead of persistent ef­
forts to shift the unemployed, attempts 
should be made to shift the men al­
ready employed. 

It is his belief that the empty spaces 
of the world will be settled only as 
transportation is quickened. The 
steamship and the railway must be used 
first and then the. motor vehicle. He 
sees the roadless vehicle as most use­
ful because it can go anywhere and take 
the man to his work and his products to 
market in• less time than the motor 
truck rolling along a prescribed area. 

The technicalities of the roadless 
vehicle are not discussed, but he men­
tions two main types: An all-tracked 
machine of the tank type and a half­
tracked machine which has wheels in 
front and tracks in the rear. In the 
manufacture of these vehicles three 
main problems must be solved-the 
vehicle must he able to use roads with­
out damaging them and it must not 
damage the surface of the ground over · 
which it travels, it must be able to move 
across country without damaging itself, 
and the cost per ton-mile must be equal 
or lower than that of existing vehicles. 

Although Colonel Fuller believes that 
the roadless vehicle can replace the 
motor car, he states it cannot replace 
the railway if the railway is an efficient 
one. But the problem, according to 
him, is, first, to bridge the gap between 
the producer and the railway, and, sec­
ond, to create in undeveloped countries 
sufficient wealth to enable more rail­
ways to be built. Co-operation with 
existing railways must be the aim. 

He compares his dream of the great 
future of the roadless vehicle to the 
prediction of Mr. Balfour, who on May 
17, 1900, in the House of Commons 
said: "In addition to railways and 
tramways we might see great high­
ways constructed for rapid motor 
traffic." But as Stephenson won the 
battle for the Iron Horse by imagina­
tion, perseverance and an indifference 
to the jibes of the ordinary mortals, so 
will the transport difficulties of today 
be solved when Pegasus with wings 
"conjures up images of things to be." 

Safety Rules for the Installation 
and Maintenance of Electric 

Utilization Equipment 
Prepared by the Bureau o! Standards. 

Government Printing Office, Washington, 
D. C. 72 pages. 15 cents. 

Handbooks Nos. 6 and 7 of the 
Bureau of Standards, safety rules for 
the installation and maintenance of 
electric supply stations and for electric 
utilization equipment are printed in 
small handbooks containing a single 
part of the code by the Department of 
Commerce, Bureau of Standards, 
George K. Burgess, director. 

In response to a demand that the 
fourth edition of the National Electri­
cal Safety Code be issued in separate 
publications dealing with the several 
subjects covered, the Department of 
Commerce, Bureau of Standards, has 
issued Nos. 6 and 7. No. 6 gives the 
safety rules for the installation and 
maintenance of electric supply stations 
and contains sections No. 9 to 18 in­
clusive of the National Electrical 
Safety Code. Handbook No. 7 gives 
the safety rules for the installation and 
maintenance of electric utilization 
equipment and contains sections 9 and 
30 to 39 inclusive of the safety code. 

The first editions of these rules is 
the result of a revision which was 
carried out according to the procedure 
of the American Engineering Stand­
ards Committee and the revised rules 
have had the approval of the sectional 
committee organized according to those 
rules of procedure. Two sizes of type 
have been used in the text of the hand­
book, the larger contains the rules 
proper, whereas the explanatory notes, 
etc., are in smaller type. 

The Electrician-Annual Tables of 
Electricity Undertakings 

Benn Brothers, Ltd., 8, Bouverle Street, 
London, E.C. 4. Price. 10/9. 

This is the 39th edition of the 
Annual Tables of Electricity Undertak­
ings, published annually since 1888. 
The tables have been thoroughly re­
vised and further useful details have 
been added. Particulars of many addi­
tional undertakings in Great Britain, 
Europe and the colonies and countries 
overseas h!\ve been included, the total 
number now dealt with being more 
than 2,000. 
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W.R. Robertson New Canadian 
President 

\V. R. Robertson, since 1920 general 
superintendent of railways Hydro-Elec­
tric Power Commission of Ontario, 
was elected president of' the Canadian 
Electric Railway Association at its 
22d annual convention held in Quebec 
on June 2-4. Many years of experi­
ence in electric railroading have made 
Mr. Robertson an.expert with statistics. 
Ask him any question pertaining to 
the subject and he will reach into his 
brief case. and bring out the most con­
vincing figures. This has become such 
a habit with· him that a taxicab is 
needed to carry his well~filled cases. 

Mr. Robertson became identified 

W. R. Robertson 

with the utility business at the age of 
twelve, ":'hen he started work for the 
Bell Telephone Company. After hold­
ing various positions in the steam 
railroad field, in the latter part of 1897 
he accepted a position with the Port 
Dalhousie, St. Catharines & Thorold 
Railway, one of the first electric lines 
in Canada. The next year he left to 
enter the foundry business. The trans­
portation urge was too strong, and in 
1899 he went with the Niagara Central 
Railway just prior to its electrification. 
Promotion followed, and he advanced 
through the grades of inspector, assist­
ant superintendent and transportation 
manager until he was made superin­
tendent in 1903. 

Meanwhile the company was expand­
ing, and in 1909 Mr. Robertson was 
made general superintendent, the name 
having been changed to Niagara, St. 
Catharines & Toronto Railway & Navi­
gation Company. He remain.ed in that 
position until the road was taken over 
by the government as part of the 
Canadian National Railways. At 
present he is general superintendent of 
the entire system of Hydro-Electric 
Railways, which operates transporta­
tion services in Peterboro, Guelph and 
Windsor, and also the Toronto and 
York "radials," or interurbans, the 

w110,e comp,·1smg more than 200 miles. 
Mr. Rcbertson was born in Hamilton, 
Ont., on June 28, 1875. 

Changes in Milwaukee 
Bus Personnel 

Alvin McEvoy, who has been con­
nected with the Wisconsin Motor Bus 
Lines of the Milwaukee Electric Rail­
way & Light Company, Milwaukee, 
Wis., since their inception, has been 
promoted from · supervisor of person­
nel · to assistant superintendent of 
operation. 

Andrew H. Johnson, who has been 
chief clerk for four years of the Wis­
consin Motor Bus Lines, Kinnickinnic 
station, and prior to which he was 
associated with the electric railway 
division since 1913, has been promoted 
to inspector of service in the bus traffic 
department. 

Norman Mangert, city line super­
visor, has been selected to fill Mr. 
Johnston's post. 

Eugene S. Gregg, for five years chief 
of the transportation division of the 
Department of Commerce, resigned re­
cently to accept. a position in the exec­
utive offices of the Western Electric 
Company, 195 Broadway, New York 
City. After graduation from Austin 
College and the University of Chicago, 
Mr. Gregg had extensive experience in 
transportation work as first lieutenant 
and captain, in the shipping section of 
the General Staff, U. S. A., War Indus­
tries Board, Shipping Board and later 
as chief of the shipping section of the 
American International Corporation. 
Mr. Gregg was appointed from Texas 
to the service of the Department of 
Commerce in August, 1921, as chief of 
the transportation division. 

J. A. Federhen has recently become 
associated with the Fort Smith Light 
& Traction Company, Fort Smith, Ark., 
as assistant to Robert C. Coffy, in 
charge of public relation. Mr. Feder­
hen is an example of an outsider who 
has made a success in other lines of 
endeavor and hopes to find in the public 
utility industry the opportunity to do 
bigger things. In June, 1913, he be­
came associated with the Springfield 
Post Office, serving in all departments, 
including the civil service bureau. He 
was promoted to superintendent of 
mails in the Fort Smith, Ark., post 
office in August, 1922. The desire to 
enter a broader field led him into pub­
lic utility work. Mr. Federhen was 
born in Milwaukee, Wis., and moved to 
Springfield, Ill., at an early age. 

E. L. Fariss, general stores keeper 
for the Georgia Railway & Power Com­
pany, Atlanta, Ga., has resigned to join 
his brother in operating a Ford agency 
at Tampa, Fla. Mr. Fariss joined the 
Georgia Railway & Power Company in 
1908 as a meter reader. Shortly after­
ward he was transferred to the stores 
department, and in 1925 he was made 
general stores keeper for the company. 
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H. E. Borton Heads Southwestern 
Public Service Association 

As a tribute to his untiring efforts 
in promoting Southern enterprise and 
in recognition of his accomplishments 
in that section of the country Harold 
E. Borton was elected president of the 
Southwestern Public Service Associa­
tion at the recent convention in Gal­
veston, Tex. 

Mr. Borton has had a long and 
varied experience with public utilities. 
His early history is interwoven with 
the activities of the Fred A. Jones 
Construction Company, engaged in 
building the Texas Traction Company 
and the Southern Traction Company, 
operating lines to Denison and Waco. 
These two roads are now included as 
part of the extensive interurban system 
of the Texas Electric Railway. This 
was one of the great developments in 
the utility field in the South, the com­
pany now owning 272 miles of line. Mr. 
Borton later turned his attention to 

If. E. Borton 

the Corsicana Gas & Electric Com­
pany, which he served as operatin!l 
superintendent from 1911 to 1916. This 
served to round out his other engineer­
ing and management experience. Re­
linquishing his affiliations with this 
company, he assumed the general man­
agership of the Calvert Water, Ice & 
Electric Light Company, and remained 
in this capacity for seven years. Then 
it was that he became associated with 
the Texas Power & Light Company 
and affiliated companies, among which 
he holds the office of vice-president of 
the Mineral Wells Electric Company. 

Mr. Borton has a great capacity for 
work, for although he was at times 
practically overwhelmed with the im­
mediate duties of the offices of the com­
pany with which he was identified he 
always kept up his association activity, 
giving more than his passive presence 
at the meetings. During two different 
terms he served as vice-president and 
chairman of the electric section. 

Other officers of the Southweste 
Public Service Association elected a 
the meeting in Galveston are E. H 
Kifer, first vice-president and chairma 
of the electric section; W. H. Burke 
second vice-president and chairman o 
the railway section, and C. K. Fletcher 
third vice-president and chairman o 
the gas section. 
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Obituary Polytechnic School at Hanover, Ger­
many, and at Oakland College, Cal. 

Samuel ij .. Dannatt, manager pf theA 
New York office of the Electric Service 
Supplies Company; died May 30 at his 
home in Mount Vernon, N. Y. Mr.· 
Dannatt was associated with this com­
pany for five years. Prior to his con­
nection with the Electric Service Sup­
plies Company he was associated with 
the Westinghouse Electric & Manufac­
turing Company, the Electric Power 
Equipment Corporation and the Una 
Welding & Bonding Company. · 

J. D. Spreckels 
A railway magnate, sugar promoter, 

shipping owner, banker, capitalist and 
philanthropist died in Coronado on 
June 9. This man was John Diedrich 
Spreckels, a romantic figure of the West 
and a practical idealist of the twentieth 
century. His death marks another mile­
stone in the tradition of the famous 
Spreckels family, all of whom were 
imbued with a spirit of adventure and 
pioneering and in the history of San 
Diego, which has become of late years 
synonymous with the name of Spreckels. 
At the time of his death Mr. Spreckels 
was president of the San Diego Elec­
tric Railway and the San Diego & 
Arizona Railway. 

One of his early connections with the 
street railway business was the pur­
chase, with his brother, Adolph B. 
Spreckels, who died a few years ago, of 
the San Francisco & San Mateo Elec­
tric Railway, which after reconstruc­
tion was sold to Eastern capitalists who 
acquired other lines in the city, and all 
were finally consolidated into the United 
Railroads of San Francisco. He first 
visited San Diego in 1887. To this 
accidental acquaintance with that city 
can be traced not only the development 
of one of the most progressive electric 
railway systems in the country but also 
the success of many large industrial 
enterprises. He and his brother bought 
the horse car line in 1890. They recon­
structed and electrified it and began 
operation with twelve 24-passenger 
cars. Today the system operates 105 
miles of line and owns 178 motor pas­
senger cars. Not in terms of equipment 
or mileage is its good will measured, 
but rather in its never-ending campaign 
to satisfy its customers. In this phase 
of the work he was fortunate in having 
at the helm a son, Claus Spreckels, a 
man with a capacity for clear thinking 
and a willingness to do right by 
his superiors and subordinates, and with 
him as g-eneral manager of the prop­
erty is shared the laurels for the suc­
cessful management of this system. 
What Claus Speckels and Ed Burns, his 
assistant for a time, accomplished 
throuirh human relations activities in 
San Diego is a matter of record. 

Limning John D.'s railway career 
alone presents an unfinished picture. 
A son of a "sugar king," he too found 
a pince for himself in the sugar trade, 
which had made his father, the late 
Claus Spreckels, a prominent figure on 
the West coast and on the Hawaiian 
hlancls. He needed ships to advance 
his interests, so with characteristic 
temerity and tenacity he launched a 
commercial fleet which later was to 
plow its way to the Fiji Islands and 
~ustralia. His shipoing interests grew 
mto the present Oceanic Steamship 
Company. 

In the midst of his busy career he 
fo~nd time to devote himself to many 
philanthropic projects and public serv­
ice requirements. 

John D. Spreckels was not a product 
of California soil. He was born in 
Charleston, S. C., 72 years ago. When 
a very young boy his parents moved to 
California. He was educated at the 

A. C. Baker, who retired recently as 
director in chief of the Sesqui-Centen­
nial Exposition of Philadelphia, died on 
June 5. Upon mentioning his retirement 
in the ELECTRIC RAILWAY JOURNAL of 
May 29, page 951, it was stated that 
E. L. Austin, business manager and 
comptroller, would succeed Mr. Baker. 

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 

Graham Brothers' Sales Gain 
Total factory shipments of Graham 

Brothers' trucks and motor coaches 
from Jan. 1 to May 15, 1926, amounted 
to 13,022, a gain of 5,027, or 63 per 
cent over the corresponding period one 
year ago. 

Shipments of Graham Brothers' 
trucks and motor coaches in several 
days less than four months of 1926 ex­
ceeded the entire factory production of 
10,728 units shipped in the twelve 
months of 1924. 

In 1922 factory sales showed a gain 

of 181 per cent over the previous year, 
while in 1923 the gain was 105 per 
cent over 1922. Sales for 1925 showed 
a gain of 123 per cent over 1924. 

Gas-Electric Rail Cars 
Delivery of two combination pas­

senger and baggage gas-electric rail 
cars, one combination mail and baggage 
trailer, and one passenger and baggage 
trailer has :been made to the Central 
Vermont Railroad by the J. G. Brill 
Company, Philadelphia, Pa. One com­
bination passenger and baggage gas-

East Taunton Gets New Cars 

Delivery has just been made to the 
East Taunton Street Railway, Taunton, 
Mass., of two double-truck light-weight 
one-man two-man cars by the Wason 
Manufacturing . Company, Springfield, 
Mass. The seating capacity of these 
cars, which have an over-all length of 
36 ft. 10 in., is 44. They are of semi­
steel construction. Principal specifica­
tions follow: 
·weight: 

Car body .................... 12,934 lb. 
Trucks ...................... 9,400 lb. 
Equipment .......... , ........ · 5,600 lb. 

Total ...... _ .................. 27,934 lb. 
Bolster centers, length ....... 17 ft. 8 In. 
Length over all ............. 36 ft. 10 In. 
Truck wheelbase.. . . . . . . . . . . 5 ft. 6 In. 
,vldth over all ........ : ...... 8 ft. I in. 
Height, rail to trollc>y base ... 10 ft. 11 !I in. 
Body ......................... Semi-steel 
Interior trim ................... Mahogany 
Headlining ................. Agasote ¼ In. 
Roof ............... ............... Arch 
Afr brakes ............... General Electric 
Armature bearings ................. Plain 
Axles ....... 4 In. diameter, H In. gear seat 
Bumpers .... , ........ .... Channels, 6 In. 

. 
Car signal system ........ Faraday buzzer 
Car trimmings ............ Statuary bronze 
Center and side bearings .......•..... Brill 
Compressors ..................... CP-27B 
Conduits and junction boxes ..... Standard 
Control ......................... K-35-JJ 
Couplers ........................ , ... Bar 
Curtain fixtures ............ Pinch handle 
Curtain material ... Fabrlkoid double faced 
Destination signs ....... Hunter Illuminated 
Door operating mechanism ........ Manual 
Fenders . _ ...... , .............. Llfcguarda 
Finish ...................... ;,_. ,Enamel 
Gears and pinions -· ...... , ... G. E. ·solid 
Hand brakes .... , .... Peacock type G-14.3t-
Heater equipment. ..... . . . . Gold ·A05-E .. Il. 
Headlights .................. Golden Glow 
Journal bearings ................ Friction 
Journal boxes ................ ·; · .... Brill 
Lightning arresters ............. G. E. MD. 
Motors ... -... Four G. E. 25-hp., Inside hung 
Sanders ..................... Ohio Braes 
Sash fixtures .......... J. L. Howard rack 
Seats ...................... Brill .. Waylo" 
Seating material.· .......... Rattan, spring 

upholstered 
Springs ............................ BrIII 
Step treads ............... '. Mason safety 
Trolley catchers .. · ..... : .. ,vu son type '"T" 
Trolley base .............. U. S. automatlo 
Trolley wheels ...................... G. E. 
Trucks ... , ........... ; ..... Brill 177-EX 
Ventilators ....... Eight Brill exhaust type 
Wheels ..... : : . : ... ; . ; .. ·. 26 In. diameter 
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electr ic car is also being built for t he 
East Broad Top Railroad & Coal Com­
pany. 

Armco Culvert Industry 
Celebrates Anniversary 

This year the thirtieth anniversary 
of the invention of the corrugated cul­
vert is being celebrated by the Armco 
Culvert & Flume Manufacturers' Asso­
ciation, Middletown, Ohio. A feature 
of the celebration is the display in the 
association's research laboratory at 
Middletown of the first corrugated cul­
vert ever made. This culvert was 
manufactured by the inventor, James 
H. Watson, and placed early in 1896 
under a public highway near Craw­
fordsville, Ind., from which location it 
was recently removed for exhibition 
purposes. It is one of many similar 
culverts still in service near Craw­
fordsville. 

Thirty years ago James H. Watson 
and his immediate successor, W. Q. 
O'Neall, conducted a small hand­
operated factory at Crawfordsville and 
succeeded in getting a number of cul­
verts placed, with many misgivings, 
under nearby roads. Today the Armco 
culvert industry operates more than 30 
thoroughly modern and efficient plants. 

Yellow Truck Earnings 
Yellow Truck & Coach Manufactur­

ing Company, Chicago, Ill., reports a 
net income of $2,330,743 in 1925, after 
depreciation, taxes and other charges. 
This compares with $2,742,408 for the 
Yellow Cab Manufacturing Company, 
the predecessor company, in, 1924. Al­
lowing for the year's dividends on the 
$15,000,000 7 per cent preferred stock, 
the balance would be equal to 91 cents 
a share of $10 par value earned on the 
combined 600,000 shares of class B 
stock, and 800,000 shares of common 
stock, comparing with $1.20 a share on 
the same basis in 1924. 

World's Largest Office Building 
to Take Graybar Name 

Announcement was made recently by 
Frank A. Ketcham, executive vice­
president of the Graybar Electric Com­
pany, following signing by h is com­
pany of a contract leasing the entire 
fifteenth floor of the proposed largest 
office building in the world, that the 
new structure will be known as the 

Metal, Coal and Material Prices 
Metals-New Yor k June 8, 1926 
Copper, eleetrolytic, cents per lb.......... 13. 90 
Copperwire,centsperlb..... ••••••.• ••• • 16.00 
Lead, cents per lb....................... 7. 675 
Zinc, cents per lb.... . • • • • . • • . • . • • • • • • • • 7. 40 
'lin, Straits, cents per lb................. 58. 75 
BI tum Inoue Coal r.o.b. Mlnee 
Smokele,,a mine run, f.o.b. v...,l, Hampton 

Roads, grOl!S tone .•......••..•..•••••• 
Somenet mine run, Be.ten, net tone ••••••• 
Pittsburgh mine run, Pitt.burgh, net tone 
Franklin Ill., ecreenings Chicago, net tone 
Central, in., ecreeninge, Chicago, net tone .• 
Kanaaa acreeninge, Kaneaa City, net tone 
Material• 

$4. so 
1.925 
1.825 
1.675 
I. 75 
2.50 

Rubber-<lovered wire, N. Y., No. 14, per 
1,000 ft.............................. S6. 25 

Weatherproof wire baae, N. Y., cents per lb 18. 00 
Cement, Chicago net prices without b11111 2. IO 
Lineeed oil (5-bbl. Iota), N. Y., cents per lb. 11. 20 
White lead In oil (100-lb. keg), N. Y., centa 

perlb........ •• •••••••• ••• •••••••••• 15.00 
Tu rpentlne(bbl.lota), N. Y., per cal....... $0. 88 

· Graybar Building, taking its name from 
the Graybar Electric Company. The 
new building will be located adjacent to 
the Grand Central Terminal, facin g 
Lexington Avenue and situated between 
43d and 44th Streets. The building 
will occupy more than H acres of 
ground and will be ready for occupancy 
May 1, 1927. 

The Graybar Electric Company was 
incorporated Jan. 1 of this year as the 
successor to the supply department of 
the Western Electric Company. 

Rolling Stock 

Nor t hern Ohio Traction & Light 
Company, Akron, Ohio, has just ordered 
a Differential car wheel truck and 
tractor :from the Differential Steel Car 
Company, to be fitted to its Thew elec­
tric shovel. 

Niagara, St. Catharines & Toronto 
Railway, St. Catharines, Ont., plans to 
turn out soon twelve new one-man cars 
made in their entirety in the St. Cath­
arines shops of the Canadian National 
Railways. The cars are bright yellow 
in c;olor, of steel construction and are 
in every way complete as to modern 
running gear and safety devices. The 
cars weigh 29,000 lb. and seat 44 pas­
sengers. They will be used on the city 
and local lines in St. Catharines and 
Niagara Falls. 

Utah Light & Traction C1)mpany, 
Salt Lake City, Utah, is making a num­
ber of improvements in its one-man 
street cars. Installation o:f automatic 
rear exits will constitute one of the 
principal changes. A treadle on t he 
back platform, which may be operated 
,by passengers when they wish to leave 
the car at the rear door, is expected t o 
facilitate loading and unloading in the 
rush hours. Larger carrying capacit y 
will be provided in the remodeled cars 
by removing the side seats from the 
:front to the back, thereby making a 
larger and more comfortable bench at 
the rear of the car. Better lighting and 
ventilating facilities have been pro­
vided and arrangement s have been 
made to keep the cars more sanitary 
by improved sweeping and mopping 
conditions. New fenders and lifeguards 
have been added to the cars. The life­
guard is operated automatically and the 
least touch on the fender in front will 
cause the scoop under the car to drop. 
Two of the new type are completed. 

Track and Line 

Los Angeles Railway, Los Angeles, 
Cal., has started t he extension of the 
E ighth Street line to Western Avenue. 

Springfield Street Railway, Spring­
fi eld, l\lass., will start construction early 
in July on the relaying of trolley rails 
and paving the roadway on Main Street 
between Vernon Street and Sharon 
Street. The company will also lay a 
concrete base under both tracks on Fort 
Pleasant A venue. 

Pacifi c N orthwest Traction Company, 
Everett, Wash., will receive bids until 
June 21 :for t he construction of a steel 
or wood overhead crossing 100 f t. long 
spanning the North Trunk Highway 5 
miles north of Seattle. Bids will be re­
ceived at the office in Everett. 

Power Houses, Shops and 
Buildings 

Nashville Railway & Light Company, 
Nashville, Tenn., has completed the new 
$45,000 railway substation on Wedge­
wood Avenue near the Tennessee Cen­
tral Railway cr ossing . As t he new sta­
tion was completed, a 500-volt syn­
chronous condenser was also placed in 
operation. 

l\lobile Light & Railroad Company, 
Mobile, Ala., will occupy its new $40,-
000 brick office building at its yards on 
Springhill A venue by Sept . 1. The 
structure will be two stories high; all 
the second floor and part of the firs t 
will house the business offices. On the 
first floor will be shops for minor r epair 
work. A. H. Downey is the architect 
of the structure. 

Trade Notes 

Robert June Engineering Manage­
ment Organization, Detroit, Mich., has 
moved to larger quarters at 2208 West 
Graham Boulevard, where it now oc­
cupies the entire building. This is the 
organization's fourth move in four 
years to larger quarters. The new 
building will provide greater :facilities 
for giving service to clients. 

Industrial-Utilities Service Bureau, 
Louisville, Ky., A. R. McLean, principal, 
announces t hat to keep pace wit h Louis­
ville, and the bureau's constantly in­
creasing business, it has been found 
necessary to formulate a program of 
expansion. The first move in this direc­
tion will be larger quarters at Suite 303 
and 304 the Lincoln Bank & Trust Com­
pany, Louisville. The bureau special­
izes in t he handling of matters con­
nected with personnel. 

Johnson Fare Box Company, Chicago, 
Ill., announces that its New York offices 
and service station have been moved to 
2 West 61st Street, near Columbus 
Circle. The new telephone number is 
Columbus 8859. 

New Advertising Literature 

Crouse-Hinds Company, Syracuse, 
N. Y., has issued a booklet, "Traffic Sig­
nal Systems." It is designated as bul­
letin No. 217 and deals not only with 
the traffic signals but with the necessary 
central apparatus which accompanies 
them. Signals for overhead suspension 
or for street mounting and of various 
colored light systems are listings. 

Westinghouse Electric & Manufactur­
ing Company has released special pub­
lication 1643-A describing the applica­
tion of oil circuit breakers. It describes 
:fully the general application of oil cir­
cuit breakers, the determination of 
short-circuit current and the precau­
tions necessary, and devotes a number 
of pages to tables and charts. Several 
interesting halftone illustrations are 
also included. This publication may be 
obtained from any of the district offices 
of the Westinghouse company or from 
t he department o:f publicity at East 
Pittsburgh, Pa. 
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Light-weight cars call for 
light-weight equipment-

Modernization in car design and operation leads to light-weight cars, 
which in turn require light-weight but rugged and dependable hand 
brakes. 

Peacock Staffiess Brakes more than meet these requirements. 

They occupy minimum floor space. They have a demonstrated 
capacity for winding in 144 inches of chain--so that neither slack 
chain nor worn brake shoes can prevent effective braking. Their 
power is at least three times as great as any ordinary type of hand 
brake. 

It is such qualifications that make Peacock Staffiess Brake especially 
adapted for the modern, light-weight safety car, both single-and­
double-truck. 

Send for further information about Peacock Staff/ess Brakes 

National Brake Co., Inc. 
890 Ellicott· Sq., Buffalo, N. Y. 

Canadian Representative: 
Lyman Tube & Supply Co., Limited, Mon treal, C anada 

The 
Peacock 
Sta ffiess 

PEACOCK 
Staffless Brakes 

23 
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JAMES E. ALLISON & CO. 
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- Smooth Forged or Rough Turned-Carbon or Alloy Steel-Plain or -
; lleat Tttated, Forged s~!~ts~:~l;f!~: ~~~s, Crank Pins, Large ; 

5111111111111111111111111111111111111111111111111•11111111111111111111111111111111111111111111111111111111111111111111111111,mm,1111111111111111111111111111111E 
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I• turned out with equal c&re In our ebopo. The order• we Ill 
dl•er on)J' in maPl!tude; 1mall ordere command out utmoet cue 
and •kill Just a• do Jarc• order■. CAMERON quality applle1 to 
every coll or eegmem tbu we can malte, a■ well as to eTe17 
commutator we built. That'■ why 10 maJlJ' electric r&llway men 
NI:, ab1olute1J' on om S'UDe. 

Cameron Electrical Mfg, Co., An■ onia, Connecticut 
~11u11111111111111111111111111111111111111111111111111111111n1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 
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i ~ ail ·Bond 
~ _,,JI . I • 

i== e Arc Welding u 1 

c Railway Improve I __ IL...,, c' reveiand, O;;-io, 
"4ffflllllllllllllllllllllllllllllllllllllll1111111l1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r'i 
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I Northern CE~~!r!~LES Western 
li all sradea of pol~a; alao any butt-treatin&' 1pecification1 

I BELL LUMBER COMP ANY 
1 M' 1· M' I mneapo 1s, inn. 
:111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 r. 

FOR SAFETY 
FROM FIRE 

INSTALL. THE 

Safety demands that every car or bus 
be equipped with Pyrene. ·The riding 
public expect and are entitled to the 
protection from fire which this extin­
guisher assures. 

Aside from the protection from fire 
afforded by such installation, to both 
rolling stock, operator and passengers, 
the schedule of the Central Traction 
and Lighting Bureau specifies a charge 
of 5 ¢ on motor buses, 3 ¢ on interurban 

and 1 ¢ on urban cars, for the 
absence of fire extinguishers. 

The slight outlay involved by 
having rolling stock equipped 
with an improved Pyrene one 
quart extinguisher should be re­
garded as an investment-a de­
vice that helps make safety from 
fire certain should be popular. 

Safety adds to the revenue 6f 
the operating company by in­
spiring confidence in the riding 
public toward modem transpor­
tation. 

Many of the leading Public 
Service Corporations recognize 
this and have equipped their cars 

and buses with Pyrene extinguishers - they 
know a burning car or bus need not be aban­
doned if PYRENE is at hand. 

For the protection of electrical equipment, 
power houses, car barns, shops and storerooms 
PYRENE 1½ quart extinguishers are depend­
able in every emergency. 

THE PYRENE MANUFACTURING CO. 
NEWARK, N. J. 

"Fortify for Fire Fighting" 

25 
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R EO conceived the Law of the 
Average Load applied to Bus 

Transportation-

Created the Bus priced in prudent 
ratio to the investment dollar-

Standardized the production, and 

Popularized the type. 

June 12, 1926 

Reo 
Pay-Enter 

Bus 

No Other Bus Com­
bines these Features of 

the Reo Model "W" 
Six-Cylinder Engine 
Balanced Crankshaft 
Sub-Frame 
Standard Tread 
163 Drop Forgings 
Four-Wheel Brakes 
Standardized Bodies 
Service in Nearly 2,000 

Cities . 
Low-priced Repair Parts 
Accessibility of all Units 

Reo Motor Car Company - Lansing, Michigan 

-
Reo Pay-Enter Grand 
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CONVENTION WEEK 

Jan. 1st to Dec. 31st 

---..: ==----777 ;=--:-

Five short days-October 4th to 
8th-have been set aside for the 

A:E.R.A. Annual Convention and 
Exhibit in the Public Auditorium 
at Cleveland. 

Since January 1st, however,· the 
manufacturers .that you will meet 
in Cleveland have been holding a 
continuous exhibit and convention 
in Bangor and San Diego, Chicago, 
and New Orleans and every other 
railway operating center. 

The auditorium, in this case, is the 
magazine that you are reading and 
all other railway journals, together 
with the letters, catalogs and pam­
phlets you receive by mail. 

You find, in these announcements, 
illustrations and descriptions of 
equipment, news of installations, 

· operating data and much else that 
you will not have time to study 
during your five days in Cleveland. 
They form a permanent exhibit Of} 

your desk or in your files-a con­
vention that is open to you at all 
hours daily from the first of J anu-

ary to the last day of December 
every year. 

As you turn from page to page, 
passing from one advertisement to 
the next, you will, of course, ob­
serve that one page is more at­
tractively presented and more in­
teresting than another. These 
pages are sure to attract more 
readers just as some of your regu­
lar convention booths attract the 
largest crowds. 

If you go behind the scenes, you 
will usually find that the most at­
tractive booths have been designed 
by experts. So have the most at­
tractive advertisements. It is just 
as important to be well represented 
in the a!l-year advertising conven­
tion as in any five-day or one-week 
exhibit. An ever-growing number 
of equipment manufacturers, 
therefore, are placing their adver­
tising in our hands and an ever­
growing number of railway oper­
ators are looking for our light­
house trade-mark to identify the 
advertisements we have wr'itten. 

Doyle. Kitchen & McCorn1ick.rnc. 
2 WEST 450a STREET, NEW YOR.1<, 

An Advertising Agency 

27 
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Goodyear Balloon Bus Tire 
Made with Supertwist 

ELECTRIC RAILWAY JOURNAL June 12, 1926 
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Goodyear Balloon Tires 
for Motor buses 

These nine successful and well-known 
operators are among the bus owners 
now using Goodyear Balloon Tires. 

Their common experience is that these 
tires not only provide the last word 
in smooth and easy riding qualities, 
but also result in 

every progressive move of motorbus 
transportation since. 

Made with SUPERTWIST, the extra­
durable, extra-elastic fabric which 
Goodyear developed especially for the 
low-pressure tire, Goodyear Balloon 

Tires demonstrate 
very definite econ­
omies. LARGE OPERATORS USING 

GOODYEAR BALLOON BUS TIRES 

ir.. motorbus service 
the superior stamina 
and finer riding 
qualities which 
SUPERT\VIST alone 

They save money 
on upkeep and 
breakage, effecting 
material reductions 
especially in spring 
breakage. 

They develop maxi­
mum tractive power 
in any going, steer 
easily, and yield un-

Boston Elevated Ry. • Boston, Mass. 
Capitol Traction Co. • Washington, D. C. 
Colonial Motor Coach, Watertown, N. Y. 
Detroit Motorbus Co., Detroit, Mich: 
Kansas City Railway 

Co.. • • . • • • Kansas City, Mo. 
Motor Transit Co. • • Los Angeles, Cal. 
Northern Ohio Power 

& Light Co. • • • Akron, Ohio 
Northland Transpor-

tation Co. • • • • Minneapolis, Minn. 
T. M. E. R. & L. Co. • Milwaukee, Wis. 

provides. 

If you want to give 
your patrons not 
only a very con­
venient and eco­
no~ical service, but 

usually long, trouble-free mileage at low 
tire cost per mile. 

one that also is 
superlative from every standpoint of 
luxurious comfort, equip with Good­
year Balloon Bus Tires •. Goodyear Balloon Tires for Motor­

buses are the final development of 
Goodyear Pneumatic Bus Tires. In 
their rugged, active cushioning quali­
ties, they represent the peak achieve­
ment of that development which began 
twenty years ago and has accompanied 

If you want balloon tires that give you 
the utmost in trouble-free mileage at 
low per-mile cost, get Goodyear Bal­
loon Tires, made with SUPERTWIST. 
They are better balloons, yet 'they cost 
you no more. 

For every Goodyear Cord Bus Tire there is an equally fine 
Goodyear Tube, built especially to the needs of bus service 

✓BALLOONS 
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Bus body by E. J. Thompson Co ., Pittsburgh, 
on " Six-Wheel" Chassis 

ruing Edwards Metal Sash. 

Edwards Screen Sash 
adds to the summer 
comfort of passengers. 
Edwards Storm Sash 
helps 10 heating 10 

winter. 

ELECTRIC RAILWAY JOURNAL June 12, 1926 

Edwards 
Metal Sash 

has made 
Bus Windows 

important 

One bus body corporation says in its advertising: "Snug protection 
or ample ventilation is provided by clear vision windows that close 
tight or can be raised to let cooling breezes in." 

The men in this company know the importance of windows. That 
is why they use Edwards Metal Sash. 

"Clear vision windows." Edwards Metal Sash gives the maximum 
of glass area, with not even a dirt pocket in the corner. 

"Close tight." Edwards Metal Sash fits so snugly that cold air, 
rain, and dust cannot penetrate. 

"Can be raised." Edwards Metal Sash operates with utmost ease, 
in the manner with which all passengers are familiar. They can 
use it, but they can't get it out of order. 

Edwards Metal Sash has made bus windows important because it 
has made them perfect-in appearance, in operation, and in 
economy. 

Whether you are body builder, chassis builder, or 
bus operator, you ought to know all about Edwards 
Metal Sash. You can, without obligating yourself, 
and without expense, by sending for our complete 
booklet. 

O+M+EDWARDS CO. 
SYRACUSE, N.Y. 

Canadian Representatives: LYMAN TUBE AND SUPPLY Co., Montreal and Toronto 
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Schedule - I :00 
A,ll. to 12:00 
P.M. clall7, 7 :30 
A.M. to 12:00 
P.M. Sunda,1. 
IS mtoote sen• 
.... (IO minute IOIT­
lce durlna: r111h 
hourt. J Dl1t1nce or 
rout.-2 mU11 each 

wey, Fare• - 5e., 
tr•naten-lc. Route 
pa11e1 )foKlnley Jllrh 
School, United Elec­
trtc Comp,ny. C:1r1on 
Provldon CompRnY. 
Canton Bridie Com­
pany, United Alloy 
Comp1ny. Berser Mr,. 
CompanJ'. 

ROUTE NO. 1-0REEN LINE TRANSIT COMPANY, 
CANTON, OHIO. 

Traffic Control 
The increasing traffic on both City Streets and the 
Open Road demands the best attention of bus 
operators everywhere. Public opinion frowns on 
large cumbersome vehicles that require excessive 
space on thorofares. Bus Operators need the good 
will of the public. They need to cater to public 
opinion on this issue. They need to maintain 
schedules for their patrons, which becomes more 
of a problem with larger type buses as traffic in­
creases. 

A bus with a powerful six-cylinder motor, with a 
low center of gravity, with a pick-up and get-away, 
with attractive and harmonious bodies, light in 
weight and appealing in sight, with quick-acting 
brakes (particularly the four-wheel hydraulic 
brakes), can do much for the operator to help in 
"Traffic Control." 

The Garford Greyhound has these qualities. They 
have set a higher standard for revenue producing. 

GARFORD PIONEERED 4-WHEEL BRAKES ON 
MOTOR BUSES 

The Garf ord Motor Truck Co. 
637 Wapak Road, Lima, Ohio 

Garford "Quality Built" Buus are 
described in tlie booklet liere illus­
trated. You may liave a copy for 
tlze asking. 
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• Why owning pumps 
is right! 

When you own your pumps, and have adequate under­
ground tanks, you buy gas when the market dips. Your 
fuel will thus cost anywhere from 4c. to 6c. under the 
ordinary day-to-day price. 

By owning your own equipment, you're master of the 
situation-you can buy as your judgment dictates, and 
where you please. 

Our engineers know which gas and oil equipment will best 
serve you, as we have made a special study of bus-fueling 
requirements. This, together with our long experience in 
the railway and filling station fields, gives our engineers an 
unusually broad viewpoint. 

For complete booklets, address Dept. 51. 

S.F. BowsER & COMPANY. Inc. 
Pu1J1p and Tonk Jleadquarters 

F O R T W A Y N E , I N D I A N A. 



~ are a few people 
who musl ride in buses ,.--

/,ul, 
there are thoUJandr / 
~o mart be coaxed_ , -

\r 

The attractive body draws everybody. To the 
thousands who must be coaxed to ride, Lang 
Bodies make an irresistible appeal. Every curve of 
line and every feature of comfort is an invitation. 



G BODIE5 
create new-

, 

~~~ 
~,£.example-M The staggered seats give an atmosphere 
/ ~)' of semi-privacy with ample room and 
~ clear vision. The rider who needs coax­

ing yields easily to the suggestion that 
every luxurious detail has been planned 
for his or her individual comfort, an 
impression which Lang Body builders 
have been developing since the days 

of fine carriage building. 

THE LANG BODY COMP ANY 
CLEVELAND, OHIO 
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Vaccinated 
telephone poles 

Tluie poln will laJt 
twict aJ long aJ if 
they <tJ.:ere untreated. 
That'J what preur­
vative treatment doer. 

-an idea that is paying 
profits to pole users 

VACCINATION prolongs human life and pole 
life. The injection of a special preservative 

applied at the ground line adds years to the 
usefulness of a pole from Graybar Electric. 

Treated poles are permanent poles and profit­
able poles. Once they are in the ground they 
stay in. This helps not alone in saving forests 
but also in saving money for pole buyers. 

In encouraging pole preservation, Graybar 
Electric continues the work of the Western 
Electdc Supply Department, to which Graybar 
is the successor in name and in 56 years of 
electrical experience. 

Wr//a//y/o//a R 
ELECTRICAL SUPPLIES 

Successor to Wesrern Electric Supply Dept. 
O ffices in 55 P rincipal Cit ies. Executive Offices: 100 East 42nd Street, New York 

35 



36 ELECTRIC RAILWAY JOURNAL 

Fort Snelling - Mendota Bridge aero•• 
Minnesota River near Minneapolis will 
contain 76tOOO cubic yards oi concrete. 
Length 4119 feet. Height, from normal 
low water to bridge floor, 120 feet. 

Walter H, Wheeler, Designing and 
Consulting Engineer with the C. A. P. 
Turner Company Aoaociated, prepared 
th• plana snd opecificationo lor this job, 
and is also supervising lhe construction. 

These Engineers Get 
Quality Concrete Using 

Econonlical Mix 

QUALITY control jobs now attract attention not because there 
are few of them, but because there are so many. _The Fort 

Snelling-Mendota Bridge now being built across the Minnesota 
River near Minneapolis is one of the outstanding examples. 

Those in charge of this job are following this basic principle: 
Assuming a workable mix, the stre_ngth of the concrete is deter­
mined by the relation which the volume of mixing water bears to 
the volume of cement. · · 

Field tests, made regularly during the progress of the work, show 
that predetermined strengths are being consistently obtained. 

In addition, grading and proportioning of aggregates within the 
range of workability are giving the most economical mix and a fine, 
uniform texture. 

Further information ·about field control will be gladly sent on re­
quest, if you will write the nearest office listed below. Ask for a copy 
of "Design and C.ontrol of C.oncrete Mixtures." There is no obligation. 

PORTLAND CEMENT ASSOCIATION 
A National Organization to Improve and Extend the Uses of Concrete 

Atlanta 
Birmingham 
Boston 
Chicago 
Columbus 
Dallas 

Denver 
Des Moines 
Detroit 
I ndianapolia 
Jacksonville 
Kansas City 

Lincoln, Nebr. 
Los Angeles 
Milwaukee 

~1~h~ilFc0 lis 
New Orleano 
New York 

Oklahoma City 
Parkersburg 
Philadelphia 
Pittsburgh 
Portland, Or('g. 
Richmond, Va. 

Salt Lake City 
San Francisco 
Seattle 
St. Louis 
Vancouver, B. C. 
Washington, D. C. 

June 12, 1926 
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Follow the "ABC" 
of Good Paving 
and You'll get 

...----o '---7 

poipt 
service 

The vitrified brick pavement, asphalt filled, 

I 
absorbs impact at rail joints 

II 
water-seals road-bed and ties 

Ill 
allows for contraction and expansion 

IV 
resists heaviest traffic 

V 
is easily removable 

VI 
has practically 100% salvage value 

NATION AL PAVI NG BRICK MAN UFA CTURERS ASSOCIATION 
E NGIN EERS BUILDING CLEVELAND, OHIO 

V1I'll'MR1ED ............ C5;9 

PAVEMENTS 

37 

The ~~BC" of 
Good Paving 

alt for Eller 
kiorSurface 
hed rock, gravel. 
hed slag or 

oncrete for Base 

-and the ttD" is drainage 
adequate and well-planned 

J NSIST on A, B, C and 
D and you have the 

ideal pavement for track 
areas. Let's start "from 
the ground up" and dis­
cuss the reasons why. 

Drainage, adequate and 
well-planned, comes first be­
cause no material or design 
can resist the havoc played by 
faulty drainage with its result­
ant shifting of sub-soil in 
spring, summer and autumn 
and the upward thrust of 
freezing in the winter. 

Next, an adequate founda­
tion-many times a well com­
pacted, sandy soil, but more 
often a sturdy base of concrete, 
crushed rock, crushed slag or 
gravel, according to relative 
costs and convenience of local 
sources of supply-overlaid 
with a uniform bedding course 
of sand of even density, the 
whole forming an adequate 
road- bed when protected from 
direct impact and abrasion by 
a top armor of brick. 

Third, a vitrified brick sur­
face, because it affords the best 
traffic surface, smooth, yet 
anti-skid, and because its fire­
hardened toughness sturdily 
resists wear and tear and holds 
upkeep expense to a minimum. 

Fourth; asphalt for filler, 
because asphalt between the 
brick seals the surface against 
water from above, protecting 
road-bed and ties, provides 
the elasticity required to fore­
stall cracking and subsequent 
deterioration, due to temper­
ature and moisture stresses, 
and makes any section of the 
pavement, large or small, 
easily removable for track re­
pairs or maintenance with 
practically 100% salvage value. 

The sum of these four items 
is the pavement that gives the 
famous six-point service in 
electric railway use. 

Further data and specific 
figures on cost and perform­
ance on request. 
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·' <:J/I..e creation and main­

tenance of car adver­
tising space values re­
quires the same · degree 
of highly · specialized 
knowledge as the con­
struction and .m.ainte-. 
nance of railroads. ·Such 
tasks should be delegated 
o·nly to those of widest 
experience and lorigest 
record of success. 

' June 12, 1926 

"\.--.. . ..___, '--.../ INCOAPOAATED 
- ...__,, '-- \....../ J 

--.,/ ~ CANDLER BLDG.~EW YOR~ 
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What Phoenix Electric 
Refrigeration Will Do ~ 

This is the first Phoenix Electric Refrigerator 
Car, converted from a standard freight car 
by The Northern Ohio Traction Co. It carries 
over 1,000,000 lbs. of perishable products in 
a year. 

Five PhPenix Electric Refrigerator Cars, 
built by The Cincinnati Car Co., were put 
into operation by The ChicRgo, North Shore 
& Milwaukee Railro>1d Rt the beginning of 
this se::son. 

Phoenix Transportation 
Refrigerating Unit 

A BIG field for profit is being developed by electric 
railways through the use of Phoenix Electric Refrigera­

tor Cars. So successful are these cars proving that their 
adoption by all forward looking electric interurban lines is 
inevitable. 

Phoenix Electric Refrigerator Cars are superior to ice 
refrigerator cars in every way. The disadvantages of ice 
refrigerator cars that have stood in the way of electric 
railways' putting on refrigerator car service have been 
entirely eliminated. 

The cost of operation is negligible as the refrigerating 
machinery takes its power from the line. 

There is no overhead expense because it is not necessary 
to build icing stations and provide a cumbersome organiza­
tion to care for them. --

The machinery is fully automatic in operation, requires 
no special skill to care for it and does not easily get out of 
order. 

Indoor SpraTower 

Phoenix Equipments Easy to Install. 

There is nothing difficult or complicated in Phoenix in­
stallations. Any standard car can be readily converted into 
a highly efficient, profit-making electric refrigerator car in 
your own shops. Our Service Department will co-operate 
with your mechanical department Qr with any car builder 
you may specify in working out the installation. 

We shall be glad to giYe you 
the fullest particulars. 

THE PHOENIX ICE MACHINE CO. 
CLEVELAND, OHIO 
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§ The quality of Electric Traction Service § I :i,!•,;:.\~%.;,';':;;\~;,'.f. the quaI;ty of I 
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If you are not using Nuttall BP Helical 
Gears and Pinions, you have a way to a 
vast improvement in your equipment, 
and an inevitable improvement in your 
service. 

If you are not usmg the New Nuttall 
20-A trolley base you cannot only 
improve but can perfect that part of 
your equipment. 

Every improvement in equipment brings 
a corresponding improvement in service, 
and every improvement in service shows 
instantly in more dollars and cents. 

Let us send you our literature 
on the two sure money makers. 

R.QNUTTALL COMPANY 
PITTSBURGH 8 PENNSYLVANIA 

All Westinghouse Electric & Mfg. Co. 
Diatrict Offices• are Sales Representatives 
in the United States for the Nuttall Elec­
tric Railways and Mine Haulage Products. 
In Canada: Lyman Tube & Supply Co., 
Ltd., Montreal a nd Toronto. 

i 
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Each of your salesmen 
should have 
the 1926 Edition -

Electric Railway 
DIRECTORY 

/ 

Because:-

All purchases are passed upon by two and often 
three officials before the order is placed. If your 
salesmen are not procuring orders they are not 
interviewing the proper officials. 

With 65% changes in this directory over 1925, 
it is very important your salesmen are directed 
right to save time and possibly embarrassment. 

$296,000,000 will be spent this year for new 
equipment, material and supplies - can your 
salesmen afford to make one false step on his 
introduction? 

The above holds true respecting your mailing 
lists. With six changes for each property listed 
makes your old mailing list practically worthless. 

It is too expensive to have your literature go 
wrong. In fact the directory pays for itself 
many times over the first campaign. 

Price $7 .50 for one copy-

10 % off for five or mGre. 

Leading Features 

I-Complete list of every recorded electric railway 
company in the United States, Canada, Mexico, 
and the West Indies. 

2-List and addresses of officials, superintendents, 
department beads and purchasing agents, corrected 
to date of issue. 

3-Addresses of co~panies 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. 

5-1-26 

Directory l><'partment, El•ctrlc Railway .Journal, 
Tenth A,·enue aud 36th St.., New York, N. Y. 

Gentlemen :-WIii you please send me: 

. ..... copies of 1926 McGraw Electric Railway Directory, check 
for $ •••. , • enclosed. 

. ..•.• More complete Information concerning content•. 

Name ••......•.....• , .... • • • • • • • • • • · · · · · · · · · · • · •··· · · • · · · 

Company ...........••............•......... ........•...•. 

Street . • . . . . • • . . . . • . . . .•.....••.....•.•.. ....•..... . .••• 

City ••......•.....•.........•• State ..................... . 
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Seat and Curtain Materials 
There is no substitute for Pantasote 

AGASOTE 
Trade Mark 

r-•n1t1111m11111111111111111111111111111111111111111111111mnnu111111mm1111111111111111111111mnn111111111111mnu11111111111111nn1111n1m1~ 

I . ~t~i 
l~~CTIT ! 
i USE LE CARBONE CARBON BRUSHE~ ~ 
I ~ 
I § 
I = i § 

COST MORB PBR BRUSH 
COST LESS PBR CAR MILB 

Hobo:~ ~-~,";;~~::.Una!, i 
Building F, Fifteenth Street, Hoboken, N. J. j 

~it::::r::ffi~~c:~51
6~0::::::k B~~!:k i 

San Fraociaco Olli.cc: 525 Market Street 
Caf,a<llan Dlotrlbatou: L:nnaa Tube a 8appl7 Oo., LU •. 

llootrHI and Toronto 

~ 

~ 

i 
~ 
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What can this book 
tell you about 

• • w1nn1ng 
your public? 

1f Try it yourself for 
10 days free and see-

Long's 

Public Relations 
A Handbook of Publicity 

By JOIIN C. LONG 

Manager ot Educational Department. National Automoblle Chamber 
or Commerce: previously on edltorlal atafT of Clan Joumar com­
Par1y and ot Sprlngfteld (Man.) Union: correspondent Brooklyn 

Da1J.y Esale, Christlen Science Monitor. etc. 

218 pages, 5½ x 8, 92 llluslmtlons, $3.00 net, piO&tpald 

You can get dollars and cents out of this 
book. It's in line with one of your · greatest 
opportunities for profit. 

It's a very useful key to your great customer 
-the public-the phantom public, the con­
trary public, the uninformed, and, more often 
the misinformed public. ' 

How to inform people-how to pass on the news­
that 's this book. Newspapers, magazines, house 
organs, public banquets, conventions, lectures, radio 
-every modern method-yours to use for resu lts. 

A hint, perhaps, in 
the nick of time 

See it now 

Maybe you're grappling with 
some phase of i:mblic relations 
right now. Fares. jay-walking. 
automobile traffic. excursion 
trains, or any of the many 
other possibilities. Want some 
useful hints? Cllp and mall 
the coupon! 

Mail the 
coupon 011/y 

- , McGRAW= HILL 
FREE EXAMINATIO.N COUPON 

.,lr(irn w-lllll Book Co., Inc., 3-:'0 Se,·entb A,·enue, New York. 
You may send me on 10 days' approval Long-l'ubllc Relatlons, 
$:I.OD net, post1,ald. I agree to remit for tho book or to return ft 
postpaid within 10 days of receipt. 

S'igncd ...............• , , , •., • •...••• • ••••••••• •, • •. • • •,, • 

Address .......•.............•.....•••...••••.......•... , . 

Official Position ....•.•...••......•............ , ••••..••••• 

Name of Company ............................. , ............. . 

(Books sent on approval to retall purchasers in U. S. and Canada 
only.) E 6-12-20 ····· ······ ········ ....................................... ·····················•~ 
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D ON'T confu . · 
step with se ~his all-ste I . 

or tread I any idea of a e umt safety 

P 

. n the "S non-sl" . 
ermanent i b . AFKAR" S tppmg mat 

as long a ' n- mlt slip tep you out! s the step- :proof-ness th get 
. ast the ca, wh>ch mean at lasts 

higher than th . The cost? L"s that it will 
steps- and th at of less serv" ittle, if any 
Ask for Cata! e first cost i~c~ahble, less safe' 

og 4A28. e only cost'. 
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AMERICAN BRIDGE COMPANY 
EMPIRE Bu1Lo1Nc-11 BROADWAY NE,v YoRK, N. Y. 

Manufacturers of Steel Structures of all classes 
particularly BRIDGES AND BUILDINGS 

ALSO STEEL BARGES FOR HARBORS AND RIVERS, STEEL TOWERS 
FOR ELECTRIC TRANSMISSION, HEROULT ELECTRIC FURNACES, ETC. 

SALES OFFICES: 

1':E\\' \•ORK. N. Y. 
Philadelphia. Pa. 
Bo"ton, Aiau. 
Baltimore. Md. 

PITTSBURGH. PA. 
Clncinneti, Ohio 
Clevdand. Ohio 
Detroil, Mich. 

CHlCAGO, ILL. Pacific Coast Represcntativ~: 
U.S. S1eel Products Cn., 

Pacific Coasr Dept. St. Louis. Mo. 
Denv.:-r. Col<'I. 

Dulu1h, Minn. 
Minnearolis, ~-{inn. 

Salt Lake City, Utah 
San Francisco, Cal. Portland, On,. 
Lo• An~ele•, Cul. Seattle, \\lash. 

Expon Represcntath·e: United States Steel Products Co •• JO Church Street, New York. 

Bethlehem Products for 
Electric Railways 

Tee and Girder Rails; Machine Fitted Joints; 
Splice Bars; Hard Center Frogs; Hard Center 
!\fates; Rolled Alloy Steel Crossings; Abbott and 
Center Rib Base Plates; Rolled Steel Wheels and 
Forged Axles; Tie Rods; Bolts; Tie Plates and 
Pole Line Material. 

Catalog Sent an Request 

BETHLEHEM STEEL COMPANY, Bethlehem, Pa. 

BETHLEHEM 

~111111111111111111111111111111111111111111111111111111!~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111'11111111:: 

; ,~~~=~,~, I 
WM. 

JR. 
• INC. 

co. 

Wharton trackwork, in which the 
famous Tisco Manganese Steel has 
been used, will be found on the lead­
ing railways of the country. 

Plant: Easton, Pa. 

:, 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

01111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

i..11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

unm111111111111111111mm1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111c.: 

I · I 

i 
= 
i 

Special Track Work of every 
description 

THE BUDA COMPANY 
I Harvey (~~~~~) Illinois _ 
ff1111111111111111111111111111n111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111F. 

i.:tm11111111111111111111111111111111111111111UIHIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIHUnJlllll1~ 

i 
! 
I 
i 

I 
§ 

" ;; 

§ t i 

i I 
I Tool stee i 
i HURO I 
!E THESIJPEREHDURIMG TOOL~T£ !E 
~===~ FORIJLAMl(IHGS/LIC0IYTRAMSF{)R 1= 

HEETSAl'll).ARMATURE DISCS 

- ~UHSTEE -I ;};[;~z I 
_ ~y SPECIFIC PIIR 

l..1111•1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m11111111111111111m11111111111111111111! 

:!llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllj 

i Lorain Special Trackwork I 
i Girder Rails i 

Atlenta 

Electrically Welded Joint• 

THE LORAIN STEEL COMPANY 
Jobnatown, Pa. 

Salea 0/fku: 
Chicago Cleveland 

Philadelphia Plttohurgh 
Parifir Coast Re,,,-uentatiae: 

New York 
Dallu 

United Statea Steel Producto Campan:, 
Lo• Angelea Portland San Franclaco Seattle 

E £,cpart Repreaentatia•: = 
§ United Stet.a Steel Product• Compan:,, New York, N. Y. § 
~11111111111111n111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r1111111F. 
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THE BABCOCK & WILCOX COMP ANY 
Builders since 
Water Tube 

1868 of 
Boilers 

of continuing reliability 
BRANCH OFFICES 

85 LIBERTY STREET, NEW Y ORK 

Makers of Steam Superheaters 
since 1898 and of Chain Grate 
S t ok er s since 1893 

BRANCH OFFICES 
BOSTON, 49 F ederal Street DETROIT, Ford Building 
PHILADELPHIA, Packa rd Building NEW ORLE..lNB, 344 Camp Street 
PITTSBURGH, Farmers Deposit Bank Bulldlng HOUSTON, TBXAS, 1011-13 Electric Building 
CLEYELAND, Guardia n Building DENYER, 435 Seventeenth Street 
CHICAGO, lllarquette Building SALT LA.KE CITY, 405-6 Kearns Building 
CINCINNATI, Traction Building WORKS SAN FRANCISCO, Sheldon Building 
ATLANTA, Ca ndler Building Los ANGELES, 404-6 Central Building 

E PHOENIX, ARIZ .. H eard Building Bayonne, N, J, SEATTLE, L. C. Smith Bulldini;-
:: DALI.As, TEX., 2001 lllagnolla Building Barberton, Ohio liAYANA, CU13A, Calle de Aguiar 104 
!_E HONOLULU, H. T. , Castle & Cooke Building SAN JUAN, Porto Rico, Royal Bank Building 
,. PORTLAND, ORE., 805 Gasco Building 
;;°1111111111111nnnmn1111111111111tt111111m11nn11n11111111mmn11m1111111n111m111m11111111111111111111111111111111111nn111111111111111111111111111111111111111111111m1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n11t 

~1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

I IrutantaneousRe'listration by the Pdssen&er 
I ROOKE of fare collection-

-==!_ SYMee•·STEM .. every condition for a ll 
= types of can and b uses, T he 

stand device, as shown, adapta l._ 
it lo one-man uses-makin11: resis- r Jf 
ler portable or .tationary, at , ;!::_. 
option. Handles nickels, dimes, ,,,. . 
quarters, or metal 
• k • ~-~.,. ~ . o.·""' •. ..,n•• B■, tic eh, JD any com- ,--- "" 

bination, FLEXI-
BILITY with CER-
TAINTY. 

Rooke Automatic Register Company Providence, R. I. 
5111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r: r-... -........................... _ .. _._ ....... _._ ...... _._ ......... -.. -·-.. ·~ 
i 

_ U a, andC.OMPANY 
i PITTSBURGH' OAKLAND, CAL" . ..o'CHICAG O 

;;'11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111uu111111F. 

~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 11111111111111111111111111e 

I I • I 

I 

We make a specialty of 

ELECTRIC RAILWAY 
LUBRICATION 

==_!==- ChJThe-~ :n~:~;1:r~::i:eomCot>-~•. -v R@t>retlelltatlne: Jame1on-Ro11 ~ 
Straw, Bldg. 

~ 111111111111111111111111111111111111111111111 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111, 

tt1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 11 111u~ 

Kalamazoo Trolley Wheels 
The value of Kalamazoo Trolley 
\\neels and Harps has been 
demonstrated by large and small 
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 
patronage we now enjoy. With 
the assurance that you pay no 
premium for quality we will 
appreciate your inquiries. 

THE STAR BRASS WORKS 
KALAMAZOO, MICH., U. S. A. 

ij,u111111111111111111111111111111111u111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1111111111111111111111m1o 
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Arc Weld 
Rail Bonds 

AND ALL OTHER TYPES 
= 

Deacripti,.e Catalollue Furniahed 

~n;_erican Stee~:.~ Wire Com~;.;. I 
San Jl'n.ncbco .! ~'::::1 

Product, Co.PorUand IINU!o ~ 
s'1111111111111111JT11IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIUllllllllllllllllllllllllllllllllllllllllllll!"IIIIIIIIIIJUllllllllllllllllllllllllllll•~ 

I""'"'""'""'""""""''"'"'"'"""'"""""'"'"''"'"'"''"''"'"""'"'"'""'"'"''"'"""'""'"'"'""'"""""""""""'""'! 

I ln:::;i::~::al ~ 

Type R-11 
Doa•le llesfal• 

Made in single and double 

types to meet requiremenu 

of service. Fc>r hand or foot. 

mechanical or electric opera­

tion. Counters, car fitting•. 

conductors' punches. 

The International Register Co. 
15 South Throop Street, Chica11:o, Ill inois 

r.'111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111F. 
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i § 
I § 

I 60 Miles of 1:~:::ban Railroad l 
I between Cleveland and Ashtabula, Ohio I 
; 70 lb. Standard 6-in. T Rail. geared crank Shaper with Table Support, ; 
~ 92 mi. "000" Fig. 8 Trolley ,Vire. Vise and Counter Shaft. ; 

150 mi. 250 M Circular Mill Feeder Copper. 1-24-in. x 14-ft. Boye & Emmes Instantaneous ~==========·=· 

l 
I 

I 
I 

I 
I 

40-lnterurban Cars-40 and 50 Se_ating Ca- Change Geared Engine Lathe with all regu-
pacity. lar equipment. 

4--Freight Motor Cars Equipped with Auto- I-Bolt Threading Machine. 
matic Couplers. 3-Drill Presses. = 

3-\Vork Cars. I-Belt Driven Hammer. 
1-2-Ton General Motors Co. Trolley Tower Miscellaneous Tools and Other Equipment 

Truck. such as Air Pit Jacks, Carpenter Shop Ma-
1-vVheel Lathe. chinery, Etc. 
1-400 Ton Hydraulic Wheel Press. 5-500 K.W. Westinghouse Rotaries-600 
I-Type E4 Motor Driven Air Compressor- Volts D.C., 6 Phase, 60 Cycles, 1200 R.P.M. 

110 cubic feet of air per minute with 20 H.P. - A.C., Self Starting (in service 3 years). 
,vestinghouse 3 Phase, 60 Cycle, 220 Volt Transfor1'1ers, Meters, Etc. 
A.C. Motor, Type ORC Automatic Control. 100-28-ft. Steel Poles. 

1-25-in. (Stroke 26-in.) Smith & Mills back and all other property used m daily operation. 

We in-vite inspection and inquiries 

The Cleveland, Painesville & Eastern Railroad Co. 
WILLOUGHBY, OHIO 

I = 
iefmUIIIIIIIHIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIUllllllllllllllllllllllllllllllllllllllllllllllllllllllllllfllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIH°t 
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I,,,_ !;"~:::~~:;;::~;~~-,:; l,,,,,_-

can probably be sold at a 11:ood 
price now. Later it may not be 
worth as much. 

Weed out equipment and let • 

"Searchlight" Ad 
help you sell it promptly 

G-9 

:.111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n111111~ 

POSITIONS WANTED 

EDIT OR - EXG I N E ER - w lll edit house 
organ for tra nsporta tion company, public 
u ti lity compa n y, m a nufac turing company 
or get up ca talogu e, a dvertisem ents or 
h ostor lcal bookle t or descrip tive matter. 
3! yea rs' experie nce as department editor 
of m agazine a nd electrical eng ineer ot a 
number of year s standing. A . B a rnet t 
Green, Hotel \Velllng ton, Seventh Ave. & 
55th S t., New York. 

illlllllllllllltllllllllllllllllllllllllll;~;ll;l~;llllllllllllllllllllllllllllllllllllfl,C , 

:,=,_:===,,,, 30 Birn:rin S8~~:ty Cars West. 508 or 0. E. 264 Motors. Care Com-
olete--Low Prlce--Flne Condition. 

ELECTRIC EQUIP~IENT CO, 
Commonwealth Bid&: .• Philadelphia. Pa. 

,11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111. 

WE OWN AND OFFER­

FOR SALE 
ALL EQUIPMENT OF FORMER 

~11111111111111111111111u1111111111111111111u11111111111111111111111111111111111111111111111111111111111 ~ 

l,,,_ •~~~~:~.~n::•~~::m. I 
6-ph., compound wound Westinghouse 
Rotary Converter. with 3-165 kva 
60-cy.. single pb., 13200 v. primary 
transtormers with A.C. and D.C. panels. 

1-300 kw., 600-v., 500 amp., 1200 r.p.m., 
6-ph., compound wound interpole West• 
lnghouse Rotary Converter, with 3-
110 kva., 60-ey,, elngle pb., 13200-v. 
primary transformers wtth A.C. and 
D.C. panels. 

GEO. SACHSENMAIER CO. 
926 N. Third St., Philadelphia. Pa. 

;-,1111111111111111111n11111111111111111111111111111111n1111111111111111111111111111111111111111111111111l-· 

NEW YORK & LONG ISLAND TRACTION CO. 
Birney Cars 307 Westinghouse and other railway motors 
Light Double Truck Cars . K-35-G Westinghouse Controllers 
Single and Double Truck Sweepers Johnson Fare Boxes 

Brill Trucks 
FOR INFORMATION REGARDING THE ABOVE, WRITE OR WIRE 

! H. E. SA~~,~~!~n CO., INC. 
; 50 CHURCH ST. NEW YORK CITY 

Electric Welder 
Electric Grinder 
Concrete Mixer 

"'n1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 11 u11111111
111111111111111111111111111111111111111111011111111111111111111111111111111111111 111 11111 
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A<IT~~ 
Done ~ .. )f~ 

AA•w!Wac.~Car 
~- 1ae.. BL~ G. 

~.:=:.:- All' Brua Co. 

~Set~ ~wr:,obts Co. 

~~Co. 
1f ~ J!. A lL Co­
~ s.. T..a. 
Eiee. ~ !! . Cla. 

A-.c-& _..,.. Swild 
~ 

E LECTRIC RAIL AY JOli E ~ AL 

WHAT AND WHERE TO B ~y 
Ec.m;,me:ii, Ap;,uatus a.Jd Supplie1 Used by the Electric lwhray lndu.ruy 
with ~amn ef ~bnufacturen and Distributon A dnrti!ing m thi1 Iuue 

Brirk.Pa~ 
s .. -1 Panac-~ 
~- A.em. 

Bri<sTitriAN 
Sal-1 Pa~ Bridi: 
lr!r!. A.-. 

~:,c.,d 
~ ~ Co. 
.,--.,.~ 
----~Co. 
~--- "'· J. 
Le ea.-°"· ll"~ E..a.X.Oo. 
--.. ,,.u ... 

A.-neaaai,ir-Co. 
--,t;t:en+ 

1:1.Mki&c JU&-. <lcr.l. 
a-bn,,o-1 
A..-ncuBndn Oo. --ta -~ Oo. --- 11., ... 
Br.JI Co_ TIie J . G. 
~CvACo.aOo. 
&r.-.t x _. 'I"nld: Co. 
Ill~ lCoc.or Clo. 
lladt~JJ,,c.. 
E,eo ](- Ca: Co. 
YdloT Trials a. C-.cil ll!c-. 

Oo. 
hMlllin. c.. e.ri,p:... -~ E,-in Oo- 'tlae J. G. c.-..... t~ ,.-....... ~, 
~ Ta- Tdlew ... _,_. 
~ t'a..""lliall .. Im. 

Co. 
ea,- ....... (.."tt 
.,_-. ~I 

Car Uc.ltd-"& nxtane 
.c.et. Serna S-=;,pllei Co. 

Car J'a-,1 5a(ft7 !!wkdoeo 
c-.aa~ear ReaLCo. 
W~ E. A.lf.Co. 

Car St ..... S&!rt-, 
~uoe woru eo. 

C.,111-,la,. ....... koel 
~ .S:.el Co. 

Can. 0..-. 
&..11 Co- Tb!.. J. G. 
&)14.rm&lllJ 5,-i Car Co. 

Can. Gu. Sall 
Bri!J Co_ '?be. J. G. 

Can. .--.:er, f"ntcltl. 
t:i- rce.. 

AanicaaCarOo. 
l,r1l1 u,_ n.. J. G. 
c-l:DnCvACoad>Co. 
~ Car Co_ &. C. 
Sar..ioc&l 87. APPi.&Dce Oo. v;._..,_ X4. Co. 

Can. SeN"" Ba• 
~ Eq-:,:1_,c Co. 

Can.~ .... _... 
Br-fll Co_ "n>oe. J. G. 
6--..1 ~ Oo. 

C--Ca. firaJ tr•• ... 
s"°" 

A.II-.. &u.e Sboe a. Fd:'7. 
Co. 

~Bt-idr-Co. 
~ S~ Foa:at!rt.ea 
W'm.. Wk-.Jr. A Oo. 

Oudap. -- ... g,_ 
Aml!r. Bnk.e Slioe a. Fd:'7. 

Co. 
~ __. a...trwun. 

~~ SttPPlift Co. 
Olllo I! ....... Co 
Wood Co_ Chu. ?i. 

C'et-,y C-.-.etS.. 
.Arfflb,)ld-J'lr-am' c,. 
Gra~ ~ril.!Co. 

c.m..: ear 
HaauH~ )14. c.n,. 
Pu,t-. Co_ be. 

r..mars. ",.......· ,.__.. 
Huu:I~ J(k. Cor.>. 

Crm,,rt ~ 
P<>rtbnd o--& AmL 
~~ Canifft 
a...-, I Uld Jl'att Box Co. 
E'....-tri, ~ !i,JppSa Co. 

Ornilt .fl,- ltrn 
r-o,enJ ~ Co. 
..-~ E Alf . Co. 

Cb- ... c-_.an f• 
WlrN aa4 CabJN 

Ell!C.81. ~,Co. 
Ei..c. ltJ'. Im-t Co. 
~ -~ !!urmllff Co. 
r.-....n.1 r.~nr. Co. 
Habba1'd A Co. 
t'IM-,B,-u.Co. 
..--.tin~ E A K C... 

a ............. ~ Trad< 
'"- ..,_ !<---Ple,n, ,. ___ .... ·-, 

p.,,,,n eo_ ne J. G. 
Ohl4l!r-.Co. 

1,~ ... s.u..c. 
bc-n.J~Co. 

<:.iaa..iiac ... ~ 

.... -Elec. SerT1tt ! ':~ Co. 
ll"es::::.-!>ocae E. .,_ lL Co. 

C.U...A.r-a&tare ... neu 
~~ .... . 
lf~.E.. A X. Co. 

C~ ~b ... ~ 
~ S<,rr..., :,~ Co. 
~~OD. 
tr-.t, me E. A lL Co. 

c-o c-.. <ac -­
ClrTe!.a.:ld Pa...,. Box o, 
lzl~~Co­

c-- s-tlac lhdaMa 
~ .ran Bea Oo. 

Cela W..._n 
Ckn.laDOPa:-e BcaOo. 

C.-.Uter z!lett,n 
E!ec. ~ SG;,pliea Co. ~~·eo. 
...-..:,~ .£.. .. lf. Co. 
W~Oo-Ou.:5'. 

Ce.....uur ~ Dn1ttw 
~ Zlttu'ic Co. 

c-•rasen • Paru 
c_.,,., El'eeUieal lCc-. Co. 
~ Elertnt Co. 
lf~ E.. A lL Co. 

C•a..-- Air 
~ ~ Co. 
Gr&Jbu E:«tri;: Co. 
w~ Ti-. Br. Co. c.___.. 
GeDtta!Eloed.rieCo. 
w~ ... E. A x. Co. 

c:. ... - Pa-. 
lrTlLnaa t'ar:bll .. I-. 

Co . 
C:.-lllftt.WI. !eW«s­
lf~ E. A: X . Co. 
C_ T.....,.. 0.,­
c-Jidai,,d Car Beai. Co. 
E:ec.. .!eTitt ! v;,;,ba Co. 
Ohio B,-.,.. Co. 

c-tn&nwPuta 
~ElodrieCo. 
w~ E. " x. Oo. c_....,. ~ 
Elec. 5"ffltt !~ Co. 

Ceauellle,r !;~ 
,;-..-a} Eleet.-ie Co. 
W~E.A: X .Co. 

C-nrttt1. S-,.,. 
<;........aJ~Co. ...--J .. ~oe -: • l<. r..._ 
C~&U.~l(..,. 
~ 
~~Co. 

c._..Wlff 
.Al:::tt'.ean B.-.,. Co. 
Amtt. Si-1 .,_ W-= Oo. 
A~ Copper MlmllC' 

Co. 
C_. lnrP ,_,,__._ 

M-.rill&'.. T..U.C .... ---Ameriean Bran Co. 
AJDtticaJI !-I .. Win Co 
A~aeonda""-lCh,bq-Co. 

Ceri. Bell. Trelln a-1-
Amtt. Swl A 1flr'e Oo. 
Brill eo_ nae J. G . 
Elee.. ~ !!,n,olS... Co. 
Il:~1 ~ Co. 
~- Som Co-John A. 
5am.ooa ~ Worb 

("en! c.--. ·-'"-Ill"" Eltt. SerTb !!U1>1>lle9 Co. 
S•IIU'XI ~~ W ork1 
Wood Co_ C!:l.u. !'i'. 

c....a,n. C'ff 
Am<!n'2ll Steel Foa.ad.'1oes 
Bl'iD Co_ ~ J. G. 
Ohio Bra .. Co 
W~Tr ~.Co. 

0-.-. Ref.ti & Litt. 
ElectrleSttTte8=!wOo. 

c-r- A,- I~ llrad:- 1 ~htr p_ ... , __ 

lntim>atlo<lal !-I ne Co. 
C.-Jttr. 

Ramn,,, Alu Corp • 
Wr:i. Wbanon. Jr. 6 Co. 

Cre .. l•C't, Pror:w & !!wtt,hn 
P..unai,,, Alax C:O.,,. 
Wm_ WharioD.. Jr. A Co. 
Cra~ llanc:aa,.... 

Eeth~b.em 111-.oel Co. 
p_..,,. • .,., Alar~-
lfm. '"1wtft.. Jr. A Co . 

Creo""1r'o. Tra~lc CStt Trad< 
81>Pffll W '°"" I 

er-•n. TreD~ 
Ohio Bna Co. 
Weatm~ E. A lf. Co. 

c:.nam.ac.namnsr.r.. 
""11 .,;o_ TJlc J . " 
Ed-ra."'C! Co_ Inc... Tile 
0. X. 

llanua :!(4. Co. 
Pam-.e C.-lae. 

.,_..,....»-h!Mr7&~ 
u. .. !:4-• 
Oe~ ~ .. 

.E.Mien a. B. eo. 
EJec. ~-, Co 
Sad::ee:-1'" Co .. Georre 
~?,eq Co- be.. R. .E.. 

o.sJ« ~ Buol Jt&l1a 
.E::et,t:-,.e~LCo. 

~ ~ \ !!ft a1N 
TrMk Wwt<l 

Dua.ilia: :,wtt-
Ju..:::,.a;,o A.JU CoQ. 

Dnrt-• ~ 
~ Sernee Sa:,:,!!a Co. 

I>o!tffdTe s«TiaP 
w~ P • .Edward 

Deer ~ ~ 
Br.D c.;o_ ne J. G. 
caa_,,.,.,IA'd ev ~ eo. 
.Sa:1 hle.,...._u,e Co- Uc. 

-- ~~.nxtv•· 
Er.D Co_ ~ J . G. 
Ed.-a.-ds co_ I.oc.. nae 

O. lL 
c-r-aJE:«trlcCo. 
!u!e-JWbanl Co. 
llonoc XU. Co. 

oa.n. r .ui.c t'- fltu .san Paemaatir eo_ lJle.. 
DrUI.., Tnu 
Al:1ff. Steel A W-itt Co. 
E:ecsric SaT1ce S=Ua Co. 
Omo Bra» Co. 

Dr,-,n. SaM 
E:ec,uie 5ttTice S11~:,Ua Co. 
Ohio BraM Co. 
Wes"~hame E. A lL Co • 

Ean 
Electric 3enitt Sslppliet Co 
Oluo Bram Co. 
W~E. a.X.Co . 

D«crv GrilMkn 
Gn.Jb..-E:ledrteCo. 
Raflw&7 Trad<wark Co. 
~ Tnmah.i.. T-«. 
~Bo!nCo. 

EINniea.l I\ lft» • N Cabin 
A.Iller. Ell!ftrical Wark,o 
Amer. Su-I A W'ln, Co. 
G:-a:,bar EJectrle Co. 
John A. E.oeb~• So::.a Co • 

12.ttuNft. c:a..-
Raflyay Trad<..-orlt Co. 
Una lfel<:i!:z A Bo~ Co. 
EJ~ ,,.tttl 

Railway Tnd:...-orlt Co. 
Una w~ A Bo~ Co • 

E.ac:mttn. ..... ll)llaL Ce• 
~ ... <>Peratla,: 

Allilon .. Co- J. s. 
Arch'bold-Bnd:1 Co. 
Ilel!l~. Jobo A. 
Budl.anan A LaJnc eon,. 
B,-n.e.bT 6 Co_ R. X. 
Da7 .. Zim!llff!ll.&llll. lac. 
Ford. Bacoa A Du11 
Hmiphlll A w,n. 
Holn.. EDT-,lh&rdl W. 
Jad<MC. W altft' 
Jr.elk~ 6 I>eLnaw 
McClellan A Jmiun!eld 
&Jeb,7_ ~ ! . 
!&Ddl!non A POf1.ff 
! teTftlll AW~ 
! tooe a. W tbntt 
Whlt.e Ell&'. ~ . ~ 
J. G. 

l:n~ Gu. na er 111-­
w ~ncboa.., E. A lt . Co. 

f:-rurlor l!W• P■Mia 
Hutr• llt,, ~- Cori>. 

Fatt Box,. 
ci.,,y'"1and Pa,,e :Box Co. 
~ E;/{,:_Afg_lwlee Co. 

r.r,, ~"'1'9 

~ kTtce !!uppllu Co 
F--. W a•~• Wl,t .... ""'"' .... ,. .\..-r si-1 .1, w 1..,. c.. 
P'--■ ani Whffl G_,.._ 

Rrlfl c,,_ °"'' J. G. 
rnn-,,Jt,h""1 r.o• P~ Co. 
!'t U>'lu Car Co. 
!;tar 11,.,..,. WMlt1 
W-1 Co .• Chu. ,:_ 

Fnw• • n,1 Flhr- Tnliifnr 
W-inrboo~ £. A X. Co. "'"" '"•"• ,_ r.11., 

t,rp J:xtfn1'11l•h...-. 
~ X!r C... 

Flaffl<'mJ G11anh. !'IHI 
w. s. Ooo1rin eo_ l!>C. 

f"l•,rllnam ,,,.,,1aton 
lhllona.l B.a1lwa7 Appllanee 

Co. 
.,_lrhte 
Eleetrte 5ffT1oe !!uwtln Co. 
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,,_.._ ~ .. 
ti.Mil~ lf4. eon. 

~ nn-r 
Irri■c' Ina Worb Co. 
~ ... :s ..... ~ 

lrTilu lraa Worb Co. 
~- ~ :,tttl 
~ Ina Worb Oo. 
~- ~,,. ....... 1 
~ Iraa Warb Co. 

n.wta:. y .. ~ 
~ 1nm Woru Co. 1:--. 
.11.&ael1'1c ll!c. Or,,rp. 
1'-p 

Bnll Co- The J. G • 
Can>e:>eSt.ee!Co. 

l:"n,p~~T•&ell 
&Ul!ehem Si.ea Co. 
1'&:zu,"" AJ&X \AC;>. 
We. 'i'na.-WC. Jr. A Co. 
~ Trau &.!>ft T1'M& 

"- ' Erwu. l r.U<'l' 
.EJecsne ~ S,,ppll.ea Co 
u:uu =- ...... 
" ""~ E. & ll Co. 

FlUIDtt'i. D«ttie,. Steel 
l(~lcla; 

AmencaaB:idnCo. 
I'll-a L&nla&'• 

Wm. w i.a.n... Jr. A Co-
F'a.a.N - !"aM 11-esa 
C-,lidaled Car~ Co. 
General Elec:ldc Co. 
bn,bar EJoicu,e Co. 
WeeWIC'l>Owe ~ • JL Co. 
,._ KdW■Me 

W"'"--a.l ~ Co. 
Gaak.U 
11"~ Tr. Br. C.. 

0--t:lttttie Can 
G=er&IE!eetde Co. 
11'ntmc-houae E.. • 1'. Co. 

Ga.a Pr-. 
Wor.ml'bowe E. A ll. Co. 

Gat- cu 
Brill Co_ ~ J G 

Ga• ~ OU ... ll"attt 
Omo Brus Co. c .... ll1aJilu 
&t~ !!\eel Co. 
Brill Co- 'nle.. J . G . 
Can>e&'ie Si.eel Co. 

"-r l'.MN 
CbiJlinC'Wor\h lUC' • Co. 
!:'.eerie Sen1oe St1ppllee Co. 
W..unchoUR Z.. A JL Co. 

c;..,.. ... Pl■S.■-
&Uilehem Si.J Oo. 
.Eleclnc s..r-noe 9app,Jj.u Ce. 
~ I E!edneCo. 
~aL1 R7. A ppllance Co. 
!''Quan eo_ a. D . 
Tool Steel ~ A Pl.alu 

Co. 
6-aUalt'~Gu-Elo,rtrl, 
~ ~Co. 

c:-atan 
=en! E:eetr!e Oo. 
v;,...in rbou_, E.. A ll Ce 

G ~ ftallt 
Bethlehftn !U-.1 Co. 
'Lorain l' ~ r..,_ 
0-. (~ ~Il• ad GollS'I) 
Gratl.-. Stttl Sah,....7 
Inmc-ll'OD Work§ 

r.,-- - t.ahrl,.ate) 
'"""""""' a r.r1 ,,.,11,.~ "lll>Pfl.,. 

X et.ol A Thermft Coro. 
Rall•u Trad<• ork Co. r.rt,.._..... Pnrt •ht ,. 
Ra!l•u Trad<work Co. 

Grhohn. r-r • hi~ PlH't?k 
Rallway 'I'radcworlc Co. 

Grl .. lar Jlrlrlto an4 Wl,..., 
RafJyay Trv.!<work Co. 

r.•ar• Rall Qampa 
Jt.unapo Alax Cori,. 
lfm. Wharton. Jr. A C.. G-•• Kalla. T.-. 11&11 a 
)ua~ 

R&ma r,o, Alu: Cot-11. 
Wm. Wharton. Jr. A 0. 

C.••nla. TreU'7' 
Y.J,,e. ~ Supplies Co 
m,i-, Br.a.. Co. 

ff•,_ Tren'7' 
~ s-mtt !!~ Co ...-,,u .. n eo_ 'IL. D. 
•t•• lmaM Warlu 

"-ffl,:hh 
~ - !lffT!"" !Ul"llliN 0o 
r_,,1 El-rte Co. 
,.,,,,,. - .. Co. 

ff....tll -'"" 
'R'1••HU- )l'fr. r,.,.... 
P•n~ Co- Tne. 

n ... t..,... r.r t?:1.....,.•' 
C"-<mo0ll~IHI Car H•ttac- Co 
r,old Cu Beat. A Lt, Co 
--:,.,., R• A rrptf iinc- C""..o 
ct..,.fth ff.,•_,.. r..n _ ~, 

R,..._.... _ r.r. ffat Atr .-, 
W e t .-r 

. ...... .,, p.,., _.. rn 'P•t# 
n~•_,... · r., ,z:,,,,.~ 
"mltb H..-.t- c-,_ P•ttt 

" •'-..t•. W • ldJnr 
ir-.flw•• Tr,irkwn,-tr; r,0. 
T:'na W•Mln r A lloM!IIC' Co 

n..-. l'lrldr,.. 
Oh1n ~04 Co • 

rCoaUou.od oa p~e 491 
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ii "The Standard for Rubber Insulation" § 

- INS~~t" li~L1rJRES I 
- ... ~., ... __ 

0 

"OkonUe,""::::~1!;;~•i!~{::•"B" Tope, I== 

COMBINE The Okonite-Callender Cable Company, Inc. 
Lowest Cost Lightest Weight Factories, PASSAIC. N. J. PATER!ON, N. J. § 

Least Maintenance Greatest Adaptability Salu Of!lcu: New York Chl-o P1tubur1rh St.Loma Atlanta § 

= = • !=======-: Blrminir~ni!':::-~:...~ .. ~=i!:. Seattle ; 
:;;1_- Ca:o;~;;;~e it72ii~ti~~~;;; ;~:st. '==- r. ~;.~;•::!t.~~-~~~ O. :::: .. ~~"~~:"' ,_-
= New York CU7, 30 Church Street C•11. liq,: Enslneerln1 lla!Alrla!J Ura!IA!d. MontrHL 
- - C■b• liq.: Vietor G, Mcndoza C.., Ranna. § 
.f111111uH111111 .... ,..-.u ... 1111aa11HU11111111HHIHIIUIIIIIIIIIIIIUalDrlllfllllMlllllallllllllUHlfflmffl11Jfflllllllltlllllalllli :itmlWllllllffllllllfflllllffllllffllllllAIHIU_lllllllllltNHII_IIIIIHlllllllll_lltlllllmllllllffllG 

:!,lffll11ffllflllDWIIIUIIIIUUWIIUJJUll111lllll .. llNIIIUIIUUIUIIUIIUIIIIIIIIUOJllllffUIIIIUfllllffllllllUtlllllllUIIMI ..... UUallllU,S: 

I "Tt~ ~~~~:;~;;,, I 
Black and 

Varnished Silk, Varnished Cambric, Varnished Paper 

lrr•O-Slot Insulation Flexible Varnished Tubing 
lnnulating Varnishes and Compounda 

Irvington Varnish & Insulator Co. 

! Sales Repm

1
e:::~::

0

i:•t=·P~

0

1rcipa/ Cities _ 
&:wwwmw11:AdWfki1Aihbh■Mlilid&.JIUIIIWl1iilSM!&a:a&..iullllllllaUl---11111111m111811~ 

Chapman 
Automatic Signals 
Charles N. Wood Co., Boston 

~ 

I 
F' 

Gets Every Fare § 

:~!JJ~~~~ i 
Perey Manufacturing Co,. Inc. ii 

101 Park Anaae. New York Cft7 ~ 

~r~~~:i~~;t~ . : , ,I o;:::, ~~~a:~~:;:::it ==i=====i_= 

ELECTRIC RAILWAYS r ::- " ~ ~==---~ advertised 
~ ~-=, HIGHWAY CROSSING SIGNALS ..,._ i~ 
:!;MIIWlmHUllllllffl'lllllllllllWllftRJIIHmu,HHNlhlWIIHHWllhuallllUIIIUIIII ....... - &:IINMU1dt•11•11~ s--------------------------._.; 

HZ HMI -· ■HI CMll11ftS'MW I tl■R 

~ WWW.WWW ---11-'IIIII_Hl.,,,......U ■WW UIIIM■litWili§ 

I=== Tnlt lfart Rts. u. s. Pat. oa. 
llade of extra quallt7 •IO<ek tlrm17 braided and rniootbly flnlahed. 

Careflllly innvected and ~tee<! free from flaws. 
= Samplen and lcformation 1rladl7 oent. 

~ SAMSON CORDAGE WORKS, BOSTON, MASS. 
=Aaillffln~IIIIIUIUllllll ..... -~IUMC 



48 
Boae, Pnaumatlo 

Westing-house Traction 
Brake Co. 

l01trnmente Mraeurln«, TNlt 
Ina: and Rfl<lordlna: 

Amer. Steel &: Wire Co. 
General Electric Co. 
Graybar Electric Co. 
Wsotma:houoe E. & M. Co 

lomlatlo,: Cloth, Paper aod 
Tape 

General Electric Co. 
Irvlor;ton V arnl ■h &: Io■ 

Co. 
Okonlte-Calleoder Csble Co. 
United States Rubber Co. 
Weotlnr;houae E. & .M. Co. 

lnoulat In,:, 8Uk 
Irvlnr;too Varoieb & Ina 

Co . 
lnonlatln,: Varnlshea 
Imnnon Varnlab and Inau­

lator Co. 
lo1olatlo• (!!ff al90 Palnta) 
Electric Ry. Equipment 

Co. 
Elec. Semce Suppllee Co. 
General Electric Co. 
Irnnr;ton Varoiob & Ino 

Co. 
Okonlte Co. 
Okonlte-Callender Csble Co . 
Weatlnirbouoe E. &: M.. Co. 

loaulatlon Slota 
Imnnon Varnleh I: In1. 

Co. 
ln1ulator Pina 
~~iba~"1.cec

0
~uppllea Co. 

lomlatore (Se,, alao Line 
Materlalo) 

Elec. Ry. Equipment Co. 
Elec. Semce Supplieo Co 
General Electric Co. 
Graybar Electric Co 
1'c:!~r:-ton Varnlah & Ina. 

Ohio Brau Co. 
Weatlng-house E. ~ M. Co, 

Interior Sid" Llnlnn 
HB&kellte Mfr. Col'J). 

Interurban Caro (See Caro) 
l8"ko (See Rion Cmne,, 

Rnl•h 11ml T.Jfts) ' 
Buda Company 
ElPl' . ~Pnrirf' Rnnnlle11 nn 
Nationa l Ry, Appliance co: 

-l&lnte, Rall 

lnarnRI Ro~:: Rall Joint.) 
Brill Co., The J . Q. 

Lamp Gnards & Ftxtnree 
Electric Service Supplies Co 
General Electric co · 
Weatlnirhouee E. & 'M:. Co. 

I.Ampe, Are & lncande1eent 
(See aloo Headll,:hta) 

~neral Electrlo Co 
Weetln1:houl!f' E. & id. Co. 

lampa, Slimal and lllarkM 
Electric Semce Suppllee Co 
Nlcbol••Llntern Co · 
Ohio Braos Co. · 

Lantrrna, CIRHllleatloa 
• Nichole-Lin tern Co 
Lf'tter Roarda • 

Haakellte Mt,:, Col'J). 
Llrhtnln" Prol...,tlnn 
Elcc. Service Sup. Co 
General El.,.,tric Co · 
Ohio Br&as Co. · 
Weatlnrhouse E. a, M. Co. 

lJne Material (SN> aloo 
Rraeketa, Inaulaton w1r... .,te. \ • 

Archbold-Brady Co 
E6';;trlc Ry. Eoulpment 

Electric S'el'Vlce Snpplfea Co 
~eneral F:IPctrlc Cn • 
Graybar Electric c; 
Hubbard & Co, · 
Ohio Braso Co. 
Westinghouse E. & M. Co. 

Lot.kin" Flprln,: noxee 
Wm. Wharton, Jr. & Co., 

Loeomotlwe,i, Eledrl• 
Cummtn,-e Car & Coach Co 
General Electric Cn · · 
Weatlni:hoooe E. & M. co. 

Luhrl,atln" En,:lorere 
Unlveraal Lubricating- Co • . 

Luhrlt.Rnto, Oil and GrP, .. e 
Unlvereal Lobrlcatln,: Co. 

Man,:an~•• l'!terl CR1tln,:1 
Wm. Wharton, Jr. & Co .. 

Man,:llneoe SIMI Guard Rallo 
Ram.,po Ajax Corp. 
Wm. Wharton, Jr. & Co. 

M~a .. ke•wtrt"'· Speelal 
Bethlehem Steel Co. 
Wm. Wharton. Jr. &: Co., 

HRn"aneee l!teel Swltehe1, 
F'l'D&'O & Cro••ln,:1 

Bethlehem Steel Co. 
Ra mapo Ajax Corp, 
Wm. Wharton, Jr. A Co. 

M,tero (Ser lna1romentlll 
l\Jotnr and Generator Seta 

General Eleetrlc Co , 

ELECTRIC RAILWAY JOURNAL 

Motor lhHH (See Roaee, 
~lutur) 

)lotors and Con1rol 
Graybar Electric Co. 

\-lotura. EJ~etrle 
General Electric Co. 
Westing-house E. &: M. Co. 

1\lotorman'a Seate 
Brill Co .. Tile J. G. 
Electric Service Supplies Co. 
Wood Co .. Chas. N. 

Nn1e ,.nd Bolt■ 
Bethlehem Steel Co. 
Hubbard &: Co. 

Olla (Se• Lubrleant1) 
OmnlhuaH (See Bnae1, 

Motor) 
Oxy-Aeetylene (l!M C'llttln,: 

Appor.atn1, Oxy-Aeetylene) 
P8"klu,: 

Westinr;houae Traction 
Brake Co. 

Palnle RDd Varnlahe1 (ln1u­
latlng) 

Electric Service Suppllee Co. 
lrvln,:ton Vsrnlsb &: Ina. Co. 

Paln11 and Varnlsbe1 for 
Woodwork 

National Ry. App!Jance Co, 
Panela, Outelde, ln•lde 

Haok~llte Mfr. COl'Jl, 
P1n·ing Goards, Steel 

W. S. Godwin Co., Inc. 
l'a-·lng l\loterial 

Amer . Br ake Shoe & Fdry. 
Co. 

Nation a l P av in g- Brick 
Mfrs. Ass n. 

Pickup. Trolley Wire 
Elec. Service Supplieo Co. 
Ohio Braaa Co. 

Pinion Poller• 
Elec. Scmce Supplies Co. 
General Electric Co. 
Wood Co., Chae. N. 

Plnloll8 (See Geo.re) 
Ploa, Caae Hardened, Wood 

and Iron 
Ohio Braas Co. 
Westing-house Tr. Brake 

Co. 
Pipe Flttloga 

Westinghouse Tr. Brake Co. 
Planers (See Maehloe Toole) 
Platea for Tee Rall Swltebe,, 

Ramapo AJax Col'Jl. 
Pllera, Robber loaulated 

El~.-- 5Arvice Sup. Co. 
Nat'l RY. Appliance eo. 

Plywood, Rooh, He11dllolo1:a, 
Flonra, Interior Panell, 
Bulkhead•, Trn11 Plao.lu 

Haskellte Mfr;. Corp, 
Pole l,lne H,trdware 

Bethlehem Steel Co. 
Electric Service Supp!leo Qo. 
Ohio Brasa Co. 

Pole Rel nforelng­
Hubhsrd &: Co. 

Pnh••• ~Idol Street 
Elec. Ry Equipment Co. 
Graybar Electric Co, 
Hubbard &: Co. 

Pole• and Tlea Treated 
Bell Lumber Co. 
International Creosoting & 

Conatl"Uetlon Co. 
Pole•, Tlee, Poah, Pillo,: a 

J.umher 
Bell Lumber Co. 
Intemallonal Creosoting & 

Constl"Uetlon Co. 
Na.u,:le Pole & Tie Co. 

Polea, TrollPY 
Bell Lumber Co. 
Electric Service Supp!lea Cu 
Nuttsll Co.. R. D. ' 

Pnleo, Tabular Steel 
Elec. Ry. Equipment Co. 

P!;:~t1ec ~;fj'::,.Supp!lee Co, 
Buda Co. 

PnthrRd• 
Okonlte Co. 
Okonlte-Callender Cable Co .. 

Inc. Power Houses 
American Bridge Co. 

rnwrr Sa,•lng Devices 
National Ry, Appliance Co. 

PrP88ure Rt,:-nh1tora 
General Electric Co. 
Ohio Brsas Co. 
Westln.-house K &: M. Co. 
Westln&"houae Traction 

Brake Co. 
Pnmps, Fuel and Oil 

Bowser Co .. S, F. 
J>unrhf'8. Tlt'kt"t 
International Re,:iater Co. 
Woon Co., Chao. N. 

RRII nraeeo & Fastenln,:o 
Ramapo Ajax Corp. 

Rall FIiier 
Ph!Up Carey Co., The 

Rall Orlnder• (See Orlndere) 
Rnll Jnln1a 
f:Rrnerte Steel Co. 
llllnols Steel Co, 
Ludlum Steel Co. 

Rall ,Jolnt.._Weldrd 
t,,orain Steel Co . 
Metal & Therm!& Corp, 

Rall W•ldln,: 
Metal &: Thermlt Corn. 
Railway Trackwork Co. 
Una Weldiol: & Boodinr Co. 

Ralls. Relo1ln11 
Hyman-Michaela Co. 

RB!l~1e~~:
1 

Ste'el Co, 
Carne~1e Steel Co. 
Illinois Steel Co. 
Ludlum Steel Co. 

Rall Welding 
llletal & Tbermlt Corp, 
R ailway Trackwork Co. 
Una Welding & Bonding Co. 

Railway Safely Swltebe• 
Consolidated Car Heating- Co. 
West!oirhouse E. &: Ill. Co. 

Rattao • 
Brill Co .• The J. G. 
Cumnunira car & Coach Co. 
Elec. Sen·lce Supplies Co. 
Hale-Kllbnrn Co. 

~rls1ers and Flttlni:• 
Brtll Co .. The J. G. 
Electric Service Supplies Co. 
International Register Co. 
Rooke Automatic Register 

Co. 
Reinforcement. Concrete 

Americ"an Steel & Wire Co. 
Bethlehem Steel Co. 
Carnerie Steel Co. 

Repair !Shop Appllaneea (See 
a lso Coll Banding and 
Winding !llacblnee) 

Elec. Service Supplleo Co. 
Repair Work (See al90 

Colle) 
General Electric Co. 
West!n,:bouse E. &: M. Co. 

R~plaeer1. Car 
Electric Service Supplies Co. 

RfLBIBtanree 
Consolidated Car Heating Co. 

Reolotanee, Wire aod Tobe 
American Steel &, Wire Co. 
General Electric Co. 
Westlnrbouae E. &: M. Co. 

Retrlevrro, Trolley (See 
Catehera and Retrlever11, 
Trolle1) 

Rht"OBtata 
General E'lectrlc Co . 
Westlnirhouae E. & M. Co. 

Rooflnc. Car 
Haskelite Mfg, Col'Jl. 
Panta10te Co., Inc. 

Roofs. Car aod Boe 
Haskellte Mfr:. Corv. 

Sanden. Track 
Brlll Co .. ThA J . G 
Electric Semce Supplies Co. 
Nlcbola-Llotern Co. 
Ohio Brsss Co. 

Sash Flxturea 
St. Louis Car Co. 

SRsh Flxturee, Car 
Brill Co .. The J. G. 
Edwards Co.. Inc., The 

0. M. 
Saab !lletal Car Window 

Edwards Co., Inc., The 
0. M. 

Hale-Kilburn Co. 
Serapero, Track (See Clesn­

era aod Scrspero, Tr8"k) 
Serew Drlvera, Rubber · 

Joonlated 
Electric Service Supplies Co. 

Seatlo,: lllater!alo 
Brlll Co., The J. G. 
Haskellte Mfr:. Corp, 
Pantaaote Co .. Inc. 

Seats. Bn■ 
Brlll Co., The J. G. 
Hale-Kilburn Co. 

Seats, Cor (See aloo Rattan) 
Brill Co. The J. G. 
Hale-KIiburn Co. 

Sttood Band Eqnlpment -
Cleveland, Palneavllle & 

E a stern R. R. Co, 
Electric Equipment Co. 
Sachsenmaler Co.. Georre 
Salzberg Co .. Inc., H. E. 

Shades, \'estlbule 
Brill Co.. The J. G. 

Shovels 
Brill Co., The J. G. 
Hubbard &: Co. 

Shovels, Po,ver 
Brill Co., The J. G. 

l'!lde Beorlui:• (8ee Burln,:o, 
. Center and Side) 

Sh,:na ls. Car !'-tartln,: 
Consolidated Car Heating- Co. 
Electric Service Supplies Co. 
Nat'I Pne11matic Co .. Inc. 

Shmah, Jndleatln,: 
Nicbol1-Llotern Co. 

Shmal Syst"""•• Blot.I, 
Electric Service Supplies Co. 
Nachod snd United State& 

Electrfc Slr:-nal Co. 
Wo'Jd Co .• Chai. N. 

Signal S11lemo, 01,chway 
Crossing 

Nacbod and United States 
Electric Signal Co. 

Wood Co .. Chu. N. 
S18"k AdJnsten (See Brake 

Adjuster»J 
Slni; 

Carnegie Steel Co. 
!Sleet Wheels and Cuttere 

Elec. Ry. Eqllipment Co. 
Elec. Ry, Improvement Co. 
Elec. Service Suppllea Co. 
Nuttall Co .. R. D. 

Smokestaektl, Car 
Nlcbola-Llntern Co. 

Snnw-Plowe. Sweepers and 
Brooms 

Brill Co., The J. G. 
Consolidated Car Fender Co. 
Cummlnirs Car & Coach Co. 

Solderln,: aod Bra:iln,c AP­
paratue (See Weldlo,: 
Proce .. ea and Apparatus) 

si~:~t:ndhr!;~ls~ap:ra Ins. 
Co. 

Rp,elal Traekwork 
Bethlehem Steel Co. 
Lorain Steel Co. 
Wm. Wharton, Jr. &: Co. 

Spikes 
Amer. Steel & Wire Co. 
Illinois Steel Co. 

Splleln,: Compannda 
Westing-house E . & M. Co. 

Splleln,: Sleevee (See Ciampa 
and Connttloro) 

Sprlni;s, Car and Truek 
American Steel Foundries 
American Steel & Wire Co. 
llrill Co .. 'l'be J. G, 

Sprinklers, Traek and Roiul 
Brill Co .. The J. G. 
CUmmlnr:-a Car & Coach Co. 

Stair f'teps, Safety 
Irving Iron Works Co. 

Steel a od Steel Prodneta 
Carnerie Steel Co. 
Illinois Steel Co. 
Morton Manufacturlnr Co. 

Steel Car Door9 
M'orton Mfg. Co. 

Steel Floorln,c 
Morton Mfr;. Co. 
Steel and S'teel Producta 
Illinois Steel Co. 

Steps, car 
Brill Cn .. Th" J . r. 
Irving- Iron Worka Co. 
Morton .Mfr;. Co. 

Stokera, I\Jechanleal 
Babcock &: WllcoJ: Co. 
Weotlni:-houae E. &: M. Co. 

Stop Sl,cnal■ 
Nichols Llntern Co. 

Storare Datterlea (8ee Bat-
terlee, Storare) 

Storage Tanks 
· Bowser /1,; Co .• S. F. 
Strain Insulators 
Elec&r!c SerTice Supplies Co. 
Ohio Brsaa Co. 
Weatlo,:bouse E. & M. Co. 

Strand 
Amerlcsn Steel & Wire Co. 
Boeblinr;'e Sona Co •• J. A. 

Street Oara ($ee Can, Paa­
oeoe:er, Freight, Expre•) 

Soprrheatere 
Babcock & WJlcoJ: Co. 

Sweeper■, Snow (See Snow 
Plowe, Sweeper, aod 
Rroom1) 

Switch Standa and FIJ:tnree 
Ramapo-Ajax Corp. 

Swltehea, Selector 
Nicholo•Llntern Co. 

Swltehea and Swltehboard• 
Consolidated Car Heatlnr. Co 
Electric Service Supplies Co. 
Genersl Electric Co. 
Weatln&"houoe E . & M. Co. 

Swltebea, Tee Roll 
Ramapo Ajax Col'J). 

Swltehee, Traek (See Tnek 
Speelal Work) 

Tampt're, Tie 
Railway Trackwork Co. 

Tapes and Clotha (See loan­
latln,: Cloth, Paper aod 
Tape) 

T•e Rall Speelsl Track Work 
Bethlehem Steel Co. 
Ramapn Ajax Corp, 
Wm. Wharton. Jr. I: Co. 

Telephonea and P,u·ts 
Elec. Service Supplies Co. 
Graybar Electric Co. 

Tesllnr lnstrnmen1• tS•• In• 
otromenta, Eleetrlcal AIN1a-
11rlnr, Testlnr, ete.) 

Thermn111t11t11 
Consolidated Car Heating- Co. 
Gold Car Heating & Ll,:bt­

inr Co. 
Railwa;v Utlllt;v Co. 
Rmith Healer Co .. Pet,., 

Tleket Chopper, aod De­
•tro:,Pr11 

Electric Service Supplies Co. 

June 12, 1926 

Tie Plates 
Illinois Steel Co. 

Tie,, and Tlr Rod•- Rt~•I 
American Bridge Co. 
Carnegie Steel Co. 
W. S. Godwin Co., loc. 
International Steel Tle Co. 
Ludlum Steel Co. 

Tleo, Wood Cron (See Polt1, 
Ties. l'nsts, rte.) 

Tires, Rubber 
Goodyear Tire &: Rubber 

Co. 

Ton~• Switches 
Wm. Wharton, Jr. a, Co .. 

Tool Steel 
Bethlehem Steel Co. 
Carnegie Steel Co. 

Toole, Traek & Mlar.ella• 
nt>ooa 

American Steel & Wire Co. 
Electric Service Supplieo Co , 
Hubbard & Co. 
Railway Trackwork Co. 

Torch••• Aeetyleoe (See 
Caltlor Apparatus) 

Towera and Traosmlsalon 
StructarN 

Archbold-Brady Co. 
Westinirhouae E. &: M. Co. 

Track Expansion Jolnta 
Wm. Wharton, Jr. & Co .. 

Traek Grinders 
Metal &: Thermlt Corp, 
Railway Trackwork Co. 
Ramapo Ajax Corp. 

Traek. SpeelRI Wor&. 
Bethlehem Steel Co. 
Buda Co. , 
Ramapo Ajax Col'Jl. 
Wm. Wharton, Jr. A Co., 

Trackleae Trolley Car• 
Brill Co .. The J. G. 

Transfer Tahlea 
American Bridge Co. 

Tranaformera 
General Electric Co. 

W'e~~~a;b:~:;t11,;~ f• M. Co, 
Transmiosl!On Towera & 

Struclures 
American Bridge Co. 

Treads, Safety, Stair, Car 

J~:;:'g Iron Works Co. 
Morton MI,:. Co. 

Trolley B11••• 
Genersl E'lectrlc Co. 
National Railway A1>Pll&noe 

N~~ian Co.. R. D. 
Ohio Braao Co. 

Trolley Daaea, RetrlevlD,c 
General Electric Co. 
National RallwaY Appliance 

N~~iall Co .. R. D. 
Ohio Bran Co. 

TfJlfY c!.~•~e J. G. 
General Electric Co, 
Westlnchouse E. ol. JI(. CP 

Trolley Msterlal, Overh..,. 
Electric Service Supplies Co. 
Oh!:i Brass Co. 
Weotln,:house E. A M. Co. 

Trolley Wheel u,ublop 
Star Bras• Worka 

Trolley Wbttla & Harne 
Electric Service S'uppllea Co. 
Star Brass Work• 

Trolley Wbeell (See WbMla, 
Trolley) 

T:;._~::_ ;;~~~rical Work• 
Amer. Ste<'I ·& Wire Co . 

1::'ae~~~~ ,~~~0
Mln. Co. 

~~!tt~r,,.~1i<;:~c ~i.: l. A 
Trueka, Car 

Rrlll Co .. The J. G. 
CUmmlnga Car & Coach Co, 

Trueke, Mntor 
Grabsm Bro■. 
International Motor Co. 
Msck Trucka. Inc. 

Trn•• Plank• 
Baakellte Mfr. Com. 

Tuhln,:. \'ellnw & Blac,lr 
Fl,xlble VRml■h 

lrvlnirton Varnish I: 1111 
Cn. 

T11rhlnH, Flteam 
r.eneral Electric Co. 
WAstlnl'houae E. & M. Co. 

Tnrn11tl1u 
Electric Service Supplies Co. 
Ohio Brass Co. 
-., .. ,,., >,ff,:. Co .• Inc. 

Tnmtabll'I 
American Bridge Co. 
E'lectrlc Sel'Vlce Supplice Co, 

VRlveo 
Ohln BrllB• Co. 
We•tln~hou.., Tr. Br. f1n . 

Vunl•h•d PAP- & l'lllk■ 
Jrvlng:loo Varnl1b I: '"" 

f1n 
(Cnnfinued on woe 5n I 
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~ Tim BMT TaU!IS PL.Uo"Jt •Ll:OT&JO BAATJI:• ICVE• P•0DUO.D 

I 4;8E 
I GOLD CAJt HEATING "' LIGHTING co .. BROOKLYN, N. Y. 
fa111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r. 

~1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111: 

I CHILLING WORTH I 
~ One-Piece Gear Cases § I Seamles!l-Rhetless--Llght Weight I 
= Rest for Senlee--Durablllty and = I Economy. Write Us. ; 

; Chilli~!:;~~t. ~~~- Co. I 
:V1m11111n11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n11111111111111111i 

HtHfllllllllllllllllllllllllllllllllllOIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIUlllllll1llllllllllllllllllllllllllllllllllllllllllllllllllllt_';. 

lill 
~//II II 111111111 ,, 

Car Heating and Ventilation 
are two of the winter problems that you must 
settle without delay, We can show you bow 
to tske care of both, with one equipment. 
Now is the time to get your cars ready for 
next winter. Write for details. 

The Peter Smith Heater Company 
6209 Hamilton Ave., Detroit, Mich. 

~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u1111111111111111111111111111111111111111n. 

ri••111111111111111111111111111111111111111111111111111111111111,1111,1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

! I 
i ~ i Better Quality Seats Hale-Kilburn Co. ~-
s For Cars and Buses 1800 Lehigh Ave.,Pblladelphla, Pa. j § 
.1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111?. 

rltllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllli 

i~~~~;;;;;;;;;;;;;;?r:::::t=~~·~~~~~!!!!!~~~~~;;;;;;;~;;::;;;;;;;;;;;;,;;;;;i~! 
~1111u11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r.: 

fHNtH111111111111111111111111111111111111111111llllnmllllllllllllllllllllllll"im111111111111111111111111111111111111111111111111111111111111111111111111111• 

I Ad-,t■d to -'' GQDWJN I~..:::·· Steel Paving Guards 
Pro .. ..., by service lo economlcallJ' preTeDI 
-an and dialnte&T&Uon of atreel rallw•J' 
PaVUl&', 

Writ, for /llu,trated Catalog No. to 

1 
W. S. GODWIN CO., Inc. 

I R■ce and McComu St., Baltimore. Mol. 
illlmm1111111111111111111111111111111111111111111111111111111111111111111111111111m11111111111111111111111111111111111111111111111111111111111111111111111111~ 

:n111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111!1t 

H B LIFE GUARDS 
PROVIDENCE FENDERS 

Manufactured b11 
CoNSOLIDATEO CAR FENDER Co., PROVIDENCE, R, I. 

General Sales Agents 
\\'EXDELL &: lllaeDUFFIE CO., 110 E. 42nd St., N. Y. C. _ 

~lllltllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllltllllllllllllllllllllllltlllllllllllllllllllllllllllltllllllllllllllllllllllllllllti 

-llllllllllll•llllllllllllllllllllllllllllllllllllllllllllltllllllllll',dlllllllllllllll,1111lllhllllllllllllllllllllllllllllllllllllllllllllllt1IIIIIIIIIIIH .. 

The Most Successful Men in the Electric Railway 

Ind us try read the 

ELECTRIC RAILWAY JOURNAL 
Every Week = 

;; 
HlffltlllllfllltN IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUllllllllllllllllllllllllllllllllllllllllllll111111111111111111111111111111111111~ 

Enm,111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i 

~ Coin Counting and Sorting Machines § 

I FARE BOXES I 
= Lever-Operated and Slip Change Carrier~ = 

!_= Theel Cle;l~F~~::dBnlacd'h~oLBdox Co. o !_~ 
Cana..:!ien eveland are ox o., t ., Preston. nt. 

fa11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111t111~ 

:111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 ,._ 

RAIL GRINDERS AND 
WELDERS 

· Railway Track-work Co., Philadelphia 
682 

1111111111111111111111111111111111111111111111WIIUllllllllllllllllll11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111?. 

"""ff Aii:WA~'ij:W:~l'i:i!'{"COM';.;~·:=1 
CAR COMFORT WITH HEATERS 

UTILITY REGULATORS I 
VENTILATORS ~ 

141-~ie!:~~ fil.d l!t. fa~~z~!~ J:;\.!~:1. I 
11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111?. 

:,111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

ACME Window Curtain Fixtures I 
Noiseless - direct acting - enlarged friction 
surface- less parts- stronger-more easily 
and finely adjusted. 

MORTON MANUFACTURING COMPANY = 
Chicago ~ 

•o1111111111111111111111,11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111f111111m-.11111111111111111111111111~ 

5!llllllllllllllllllllllllllllllllllllllllllllllllllllflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll~ 

I ~;;¥.i~~~ti g;l~I~r~~~t :~ I 
~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

g11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111.:11111111111111111111111111111111111111111111111111111111111111g 

i N-L Ventilators i 
I ~-=- for Cars and Buses I I .,___, ~ I 
;; The Nlchola-Llntem Co, = 
= 'J■■li:l■■-■- Cleveland, Ohio = 
~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111.! 
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ALPHABETICAL INDEX TO ADVERTISEMENTS 

A 
P age I 

Allieon Co., J . E . ... . • •. . . ••• . 25 
American Brake Shoe & Fdry • •• 18 
American Braee Co., The . • • • • • 47 
American Bridge Co ...•...••.. 43 
American Car Co. . . . • • . . . . • • . 61 
American Electrical Worke .... 47 
American Steel Foundriea .•••• 10 
American Steel & Wire Co ..••. 44 
Anaconda Copper llllning Co .•.. 47 
Archbold-Brady Co ..•.•...••. 24 

II 

Babcock & Wilcox Co ..••...•• 44 
Beeler Organiza t!on . . . . . . . . • • 24 
Bell Lumber Co. . • • . • • • • . . . . . 26 
Beth lehem Steel Co .....•..... 43 
Bowser & Co., Inc., S. F ..•.... 32 
Brffi Co., The J . 0 ........... 6 1 
Buchanan & Layng Corp ... , ... 24 
Buda Co., The ... , , ... , , , . . . 43 
Bylleeby Engineering & lllanage-
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C 

Cameron Electrical Mfg. Co .•.. 25 
Carey Company, The Philip , 
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Chillingworth lll!g. Co ..•.•... 40 
Cleveland Fare Box Co. . . . . . . . 49 
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R. R. Co., The • • • • . . . . . • . . 4(i 

Collier, Inc., Barron G ..•••••• 38 
Conaolidated Car Fender Co. . . . 49 
Coneolidated Car Heating Co ..• 47 
Cummings Car & Coach Co. . . . 21 

D 

Day & Zimmermann, Inc. . . . . . 24 
Differential Steel Car Co., The. . 4:! 
Doyle, Kitchen & McCormick, 

Joe. . ................ . ... 27 

E 

Edwarde Co., 0. JI[. ••••••.••• 30 
Electric Equipment Co ........ 45 
Electric Ry, Equipment Co ..... 47 

Page 

Electric R ailway I mpr ovemen t 
Co., Tb!> ........•........ 25 

Electric Service Supplies Co. • . . ti 

F 

Ford, Bacon & Davia . . . . . • . . . 21 
"For Sale" Ade . . . . . . . . . . . . • 46 

0 

Gartord Motor T r uck Co., T he . 31 
Gl!neral E lectric Co .• 22, Back Co\'er 
Godwin Co. Inc., W. S.. . . . . . . • 4 0 
Gold Car Heating & Ltg. Co •••• 49 
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The .•........ .. .•....•• 2 8 , 20 
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II 

Hale-Kilburn Co . •........... 40 
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International lll otor Co •• . ..• 10, 17 
International Register Co. . . . • . 44 
International Steel Tie Co., The. 7 
Irving Iron Work• Co .•.... . .. 42 
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Co ........ . •..... . .•..... 47 

Jaclrnon, Walter . . . . . • . . . . . . . 24 
Joandron. W. J .•• •• ••••••• , •• 41 
Johnson & Co., Inc., J. 'R .. . . :. 26 

K 

Kelker, DcLeuw & Co. . . • . . . . • 2 4 
Kuh lman Car Co . .... ...... .. 51 

L 

Lang Body Co., T he ... Insert , 33, 3 4 
LeCarbone Co ....•.. . ........ 41 
Lorain Steel Co . . • • . . . . • . . . . . 43 
Ludlu m Steel Co. • • . . . . • • . . . • 43 
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.Mack Trucks. Inc . ....••... 16. 1 7 
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McGraw- Hill Book Co., In ~ .... 41 
Me ta l & Tbermlt Corp .. . ....• 41) 

Morton Jl!!g. Co . . . . . . . . . . • . . . 4 0 

Nach od and U. S. Signa l Co . ... 4 7 
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Assn . .... . ..... . ... . .... . :;7 
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~augle Po le & Tie Co ......... 2 3 
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0 

Ohio B rass Co .... ........... 4. 5 
Okonite-Callender Cable Com -

pany, Inc ., The . . . . . . . . . . . 4 7 
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Pantasotc Co., Inc . ........... • 4 I 
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Pyrene Mfg. Co., The 25 
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Ra ilway Utility Co., . .. ..•..• 49 
RamaPo Ajax Corp .. .. ... , • . • 47 
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Stucki Co., A • • ......... . .... 49 

T 
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Wood Co., Chae. N .•. ... . . • ; , 4 

y 

Yellow Truck Coac11 l\Hg-. Co., 
lnacrt. I I, 12, 13, l 

\ '~ntlls tor11. Car 
Brill Co., The J. 0. 
Consolidated Car Heating 

\\'t'ldt"rA, Portahlf' Eledrlf'l 
Electr ic Railway Improve-

R ailway Tra ckwork Co. 
Una Weldin&' & Bondlna: Co. 
WestiuglluUll(J .E. & .Id . {;o 

Wh..elo. Car, Steel a st ... 1 Window Sash, Loeb 
Backe 

Co. 
Nat'I Ry. Appliance Co . 
Nicbola-Lintern Co. 
Hallway Utihty Co. 

Veotlbnle Llnina:1 
Haakellte Mfg, Corp. 

Yltrlflpd Rrlck 
National Paving Brick 

M!irre. Aesn. 
Wf'atherprooftog 
Morton lllf&'. Co. 

\\ ~lrl~d ltu ll ~ulnU 
Electric Railw ay lmpro-ra-

ment Co. 
Metal & Thermit Corp, 
Ohio Jira,.,. Co. 
Railway Trackwork Co. 
Una Weldlna: & Bondloa: Co. 

ment Co. 
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Railway Trackwork Co. 
Una Welding & Bondlna: Co. 
Westi ngbouee E. a. M. Co. 

Welder• . Rall .lolnt 
Ohio '.Brase Co . 
Railway Trackwor k Co . 

Weldin,: l'ro ceooea a od 
APParotuo 

Electric Rall way Improve-
ment Co . 

Genera l E lectric Co . 
M'etal & Thermlt Corn. 
N at'l R y , Appliance Co . 
Ohio Draas Co. 

\l'•ldlni: Steel 
ElE>ctric Railway lmprovE>­

ment Co. 
Railway Trackwork Co. 
Una Weldin&' & Bondina: Co. 

\\'eldlni: '\\ 'Ire 
American Stee l & Wire Co 
Gener a l E lect r ic Co. 
R ailway Trackwork Co. 
Roebllnir'a Son~ Co .. J. A. 

W•ldln,: Wire and Rode 
Railway Trackwork Co. 

Wh«I Guard., (Set! Fender, 
and Wheel Guanio) 

Wheel Preeoee (Bet! l\lac,bln, 
Toolo) 

Tire 
American Steel Founrlriea 
Carnegia Steel Co. 
llliuois Steel Co. 

\\'heelo, Trolley 
Elec. Ry. Equ ipment Co. 
Elec. Service Supplteo Co 
General Electric Co. 
Nuttall Co .. R. D. 
Star Bras• Wnrk• 

\\'heel&, Wronirht BtHI 
Carne.-i• Steel Cu. 
lllinois Steel Co . 
Ludlum Steel Co. 

\\"hl•t lc~, Air 
General Electric Co. 
Ohio Bra•• Co . 
W°Pfltine-hou~e F & N . 0.. 
WeetlnghOU!e Traction 

Bra ke Co . 

Morton M!&'. Co. 

Wire Rope 
Amer1cuu Steel & Ware 
Roebltnr's Son a Co .. J. 

\Vireo and Cah!PO 
American Bra ss Co. 
American Electrical 
American Steel & Wire 
Anaconda Copper Jilin. 
General Electric Co. 
Graybar Electrlc Co. 

-Okon ite Co. 
Okonite-C&llender Cable 

Inc. 
Roehling'• Sona Co .. :,, 
Westlna:hc.u111 J:. I: K, 
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Youngstown's "Electric Coaches" 
vVhen the Youngstown ;.\I uni ci pal 
R ai lway recently introduced 13 
.Modern Cars, handsomely de­
signed and equi ppcd, it recognized 
the possibili ties for increasing the 
publ ic's riding habit by the use of 
att ractive cars. 

In addition to the use of mahogany 
fi nish, ru bber floor covering, dome 

lighting, deep spring cushioned 
seats, and panelling below the vesti­
bule windows to conceal the air 
piping, these cars are mounted on 
Brill No. l 77-El Trucks which 
guarantees smooth and comfort­
able riding. Equipped with four 
25 Hp. motors, the weight is 
33,000 lb. 

Arra nged for one-man two-man operation the ne w 
YountrE1-town cars seat 44 passengers. 

f:'ifflil THE J. G. BRILL COMPANY :, 
ll!!!!§j PHILAOE:LPH I A,PA. 
AMCAICAN CAA Co. 

ST. 1..ou,■ MO. 
O.C. KuH LMAN CAA Co. 

CI..CV CI..ANO. O HIO , 
WASO N MANr·o Co. 

S PFII INOF"ICl..0,MASS. 



• G('ner81 Electric: tcrvicc and 
warchOU\C facil1t1csar(' 
established in every part o( 
the country, making repair 
partc. and c:xpcrt assistance 
ava1leblc to you on short 
notict- Thi~ auct. which 
electric ra,lways havt Ion& 
apprt'ciatcd, should not be 
nvcrlook('d by the othrr bus 
opcraton• 

Kansas City hills are "easy" for Gas-Electrics 

Profile of 3911> St Bus Route 

RAL 
w 

Kansas City has six Gas-Electric 
Buses with General Electricequip­
ment in regular service on a route 
which encounters the most severe 
grades in the city. 

Up hill and down, these grades are 
negotiated with smoothness and 
absolute safety. No gears to shift; 
no clutch engagement or release. 
Electric motors do the work quietly 
and efficiently; electric braking, on 
the long downhill runs, relieves 
brake bands of heating and wear. 

One of K•nu• C,ty'a Gas-Ekclrrc 
B,nea mal,111 • 1'½i% i,ede on rh 
n,fu/a, rvn. The bu-• de~nd 
under the ,,.,feet control of e/ectrrr: 
bra.tea, with no wear on brake drunu 
or hn,naa 

Drive an ordinary bus up one of 
these steep hills in second gear 
with the inevitable accompanying 
vibration and noise. Then drive a 
Gas-Electric Bus over the same 
route, and its velvet smoothness 
will be a revelation. 

No consideration of bus equipment 
is complete until you have inves­
tigated the operating advantages 
and the maintenance economies of 
General Electric gas-electric drive. 
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