
McGraw-Hill Company, Inc. January 24, 1925 

Better Tracks and Streets 
for Augusta, Ga. 

Au)!usta's ~trcet railway compnnr. car-ridin_: puhlic. motorists and taxpayers 
are all to profit hr the use of the Carer System of Track Insulation. 

I 11 the re-pa,·ing of Thirteenth St .. between Green and Ellis, Carey Elastite 
R:4il Filler is used in the rail and Cam· Elastite Rail Cushion hetween ties, 
ah~orhing the ohjectionahle noisc of r~il vibration, the dcstructive traffic­
impact, and making the track water-tight. 

Thi, cushioning of the rails means quiet, smooth travel for car-passengers, 
reduced expenditure for pa\·ement repairs and less wear and tear on street 
cars and automohiles. 

Send for complete information and samples. 

T H E PHILIP CAREY CO:\ lPANY 
53 Wayne Ave., Lncklond, Cincionali, Ohio 

Twenty Ce nta Po:r Copy 

Thlr1<-r1uh h.. J..al!W • •• 'J 
An t n■taU.Uon of the CartJ Hr1tr-m o 
Tral'lr ln,ufalJon br Au1uata .. AS~n n,-. 
and >:I. t •orp, 
w. 11. Wise, cu, F..n1lnen. 
u. "· 11,11, •:rir. 
) l- \Y Au1u1ta•.\f llf'n ll.J. le }:t. Corr,. 

EI. stite Rail Finer 

/ 

Is Easv to Install 
n tnp c,; n mnlll't l10lrlr ,t 

in t he wl'b o.f the rnil 
CftrC'V F.laslll<• Rall Flll<.'r I~ R com­
~sltlon or s1H•clnlly•L<>mpcrcd n~phrtlt 
i nd fi bre "''hlch ls used R8 " r<>sllleol 

f:.ushlon belWC'C'O the rnll and tho 
.pavemC"nt abkorblog trafllc-lmpnct, rail 
'vibration anrt tm!TI<."-nol8<', I t Is pre­
'ronned 10 Ill nn)" rnll-secllon and Is 
h adll y ~hRpC'd on th,, Job lo Ill nny 
~ra ck-cur,e. It I• unRtrC'clert by mols­
/lllrc or lem1wrntur<' change~ and Is 
1> nrt urln,: und,·r all s,•rvfcc cnn1llllon,. 

SYSTJ M OF 
TRACK IN U LATION 

BLOCK PAVEMENT. 
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This is a performance 
diagram of the 850 ton, 
eleven-car excursion train 
of the Milwaukee Associa­
tion of Commerce between 
Cedar Rapids and Water­
loo, Iowa. on May 21, 1924, 
hauled by two standard 
60 ton Baldwin-Westing­
house locomotives over 
the Waterloo, Cedar Falls 
and Northern Railway. 
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Ten interurban rail­
ways. operating a total of 
56 locomotives, report an 
average figure of locomo­
tive maintenance of 6.25 
cents per locomotive mile. 
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PERFORMANCE DIAGRAM 
11 CAR STEEL PASSENGER TRAIN 

CEOAAI RAPIDS T,:> WATCIH.0O 

The Baldwin Loconotive Works 
PhilaJe phia Pa. 

Westinghouse El~c1ri C & Manufacturing Co. 
East Pim bur••h, Pa. 

If these figures applied 
to freight interchange serv­
ice with connecting steam 
roads, would it be profit­
able? 

FIGURE IT OUT! 

-Baldwi1 -Westinl!house 
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"Journal" Articles 
Good Publicity Copy 

RECENTLY, the JOURNAL contained 
an illustrated, descriptive article 

about new developments on an enter­
prising, small railway property. The 
publicity department of this railway 
appreciated the significance of the 
article and the nation-wide publicity 
given to it through the JOURNAL'S circula­
tion. A number of reprints were requested 
for use in conjunction with the railway's 
local advertising campa~gn. 

Representatives of local newspapers 
were given photographs of the develop­
ment and copies of the article as it ap­
peared in the JOURNAL. Within a few 
days, all dailies carried stories about the 
new car house and storage yard and the 
attractive surroundings. · 

Each newspaper story contained some 
mention of the JOURNAL'S story, as though 
the mere fact that the development haq, 
been given recognition in the JOURNAL 
was special reason for the story to appear 
in the local daily. A typical paragraph 
from one of the newspaper accounts reads 
as follows: 

The new building and its trackage area have 
been the subject of nationwide attention. An 
illustrated article appearing in a recent issue 
of the ELECTRIC RAILWAY JouRN'AL gives 
local enterprise credit for the creation of con­
ditions which are far in advance of the 
time. Incidentally, it unfolds the informa­
tion that additional expenditures will involve # 

the sum of half a million dollars, as the ulti­
mate value of the construction work. 

Many articles appearing m 
JOURNAL cari similarly be used to 
advantage in the local publicity 
paigns. 

the 
good 
cam-

!'.umber of Copies Printed, 6,300. AdYertising Index-Alphabetical. 3-1; Classified, 30, 32; Searchlig Gi': •uon.>.JS 1'1 
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Flat BeadedAir Brake 
Gaskets of ''WABCO" 

The remar.kable success of "' ABCO Brake 
Cylinder Packing Cups has led logically to this 
development. 

WABCO material can now be obtained in a 
complete assortment of flat beaded gaskets for 
all parts of the Air Brake apparatus. 

Since the entire manufacturing process is under 
our control, we are able to vary the material and 
its treatment to give any particular type of gasket 
the specific characteristics it needs. 

By using WABCO Gaskets exclusively, you are 
assured of uniformly satisfactory service over 
long periods from this, a distinctive Westing­
house product. 

WESTINGHOUSE TRACTION BRAKE CO. 
General Office and Works: WILMERDING, PA. 

Wrs11NGuousrTRAc110N BRAKts 
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He'll Get Across! 
This motorman has to meet a close­

quarters situation and keep moving. And 
his chances are far better because he has no 
fear of losing his power. The trolley wire is 
protected with energized National Trolley 
Guard, which will carry him on even if his 
trolley w!1eel slips off the wire into the 
Trolley Guard mesh. He'll get across. 

A!National Trolley Guard installation ~is: 
charge( one of your safety obligations. 

The Ohio Brass Co. 
Mansfield, Ohio 

6 
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BETHLEHEM Frogs, Switches, and Special Trackwork are pro­
duced in a separate department specially equipped for the 

manufacture of this product. This special department is backed by 
all the steel-producing, metallurgical, and engineering facilities of the 
Bethlehem Steel Company, assuring correct design and high quality 
in materials. 

The carhouse layout shown above completely assembled under cover 
is a graphic illustration of quality in workmanship. Men working 
under cover are comfortable, and can produce better work and more 
of it. Layouts completely assembled and fitted under cover before 
shipment mean less labor in installation. 

A partial list of Bethlehem products for the electric railway field 
includes rails, splice bars, bolts, spikes, tie plates, tie rods, pole line 
material, and rolled steel car wheels and axles. 

BETHLEHEM STEEL COMPANY, General Offices: BETHLEHEM, PA. 
Salu OHicea: 

New York Boston Philadelphia Baltimore Washington Atlanta Pittahurgh 
Buffalo Cleveland Detroit Cincinnati Chlcaco St. Louia San Franciaco 

Bethlehem Sted Export Corportztion, 25 BroadUXJy, Nft/1 York City, Sole Exporter ol onr Commncial Products 

ETHLE 



January 24, 1925 ELECTRIC RAILWAY JOURNAL 

If your general manager says: 

''What Aboilt Steel Ties'' 
The 

first cost 
is low 

The 
construction 
is renewable 

Steel Twin Ties cost aborit One Dollar per track foot 
at Cleveland. · 

Economy of concrete and grading make the complete 
track cost less than any other concrete design. 

Steel Twin Tie Construction provides a permanent 
foundation on which a complete and approved method 
of rail rene,val .has been worked out.on over five miles 
of track. 

The A combination of track foundation and paving, uni­
form in its action under both car and vehicle traffic. structure 

is uniform The coefficient of expansion of steel and concrete are 
nearly identical. 

1Vew methods l New methods of initial installation, designed to insure 
of complete bearing, eliminate shrinkage and make rail 

installation renewal easy. • 

Experie11ce of \ • · J Fourteen years of experience as to service, together 
ttsersbCl11f bde ·, with initial and maintenance cost is now available. 

o tame 

Your quotation, accompanying tlze complete folder on Steel Ties, 
is based on a stock of steel 1vlziclz guarantees you 

a firm price on Steel Ties for the 
first lzalf of tlze year 

THE INTERNATIONAL STEEL TIE COMPANY, CLEVELAND 

Steel Twin Re Track 
·Renewable Track • • Permanent Foundation 

1 
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CHECK off the fuses you need 

T1A.DEMA&K 

aJO,U,1,PAT,OP?, 

NOARK Fuses are particu-
larly intended for indus­

trial service-where N OARK cir­
cuit protection without unnec­
essary interruption saves most. 

Whether you need fuses for 
low voltage or high voltage, 
low amperage or high 
amperage, indicating 
or non-indicating, re­
newable or non-renew-

, 

• 

light and power circuit in 
your factory, office or power 
plant, there is a NoARK Fuse 
exactly adapted to perfect pro­
tective service. At the same 
time NoARK Fuses conserve 
the large economies resulting 

from elimination of ser-

a b le, the NoARK line ~,.t-:,1,1,w 
can supply it. For every -------

vice interruptions arising 
from needless blowing of 
fuses. NoARK Fuses never 
blow too soon or too late. 
They "blow on the dot." 

THE JOHNS-PRATT COMPANY, Hartford, Conn. 
Division of Colt's Patent J;ire Arms Mfg. Company 

BOSTON NEW YORK CHICAGO SAN FRANCISCO 

•~io-s Export Department: 30 Church Street, New York, N, Y .. U.S. A. 
RlO.U.t.PAT.Off• 

January 2-!, 1925 

J-P 
has the ability 
and capacity 
to serve you 
in NINE ways 

■1 
NOAIIKfUIH 

NOAIIK Fu,. Clip,·""' 
Bu,, 

113 
NOAIIK S.nict and Sul,. 
wayBoxn 

AU,SAFE Swlt<hn 

115 
NOARKUnlv•nalStt.lc. 
Enrunce SwitchN 

Railw•vandmiMIIWM" 
b~honc•n,iruularon,-

J,Pmoldinsocmu-­
,rac, buil 

VULCABESTON Packlaf 
-,hod, rope, braided. 

■9 
J·P molJ<d radio -
from""'"-
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Members of 
the Keystone family 

:So. 191fl:I 
Ruz:r.rr 

Type A 
t•u .. h Hutt on 

TypeD 
t•u 111h IJuUon 

FARADAY 
The popular and efficient car signals 

FARADAY means more than a buzzer or a bell, or a 
commonplace push button! 

It means a complete and reliable system, comprising all 
parts essential to unfailing operation. It includes a wide 
latitude of choice to meet particular requirement- high or 
low voltage systems, buzzers, vibrating bells or single stroke 
bells, resistance panels, flush or surface type push buttons. 

\Vhen Faraday Systems are installed, more satisfactory 
service is secured with almost negligible maintenance cost. 

ELECTRIC SERVICE SUPPLIES Co. 
PHILADELPHIA 

17th and Cambria SIi. 
PITTSBURGH 

829 Oliver Bulldlnr 

NEW YORK 
50 Church St. 
SCRANTON 

316 N. Waohlnrton Ave. 
Lyman Tube & Supply Co., Ltd., Montrea l, Toronto, V ancouv er 

CHICAGO 
Monednock Bldr. 

BOSTON 
811 Broad S t. 

9 
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Bank of four Monitor Edgewound Resistor 
Units connected in series and mounted ver­
tically to show details of construction. 

Edgewound resistor unit 

Bridging clamp-resistor 
may be tapped here 

Terminal clamp used 
for taking off tap 

Steel-reinforced toothed 
porcelain support 

The usual •rnngemcnt la to mount the uniu In each 
acctlon horhont■ lly. with the feet turned In. accrlona 
of four to ■Ix unit■ being mounted above etch other, 
11 ■hown to the left, to &Ive the deaJred c:ai;,eclty. 

A new heavy-current resistor 
Unbreakable....- Compact....- Light in Weight 

THE insistent need for something better than 
cast,iron grids and equivalent forms of ribbon 
resistors led to the development of the 

Monitor Edgewound Resistor, which combines 
the best of each. Monitor Edgewound Resistors 
have the mechanical simplicity of the grid, the elec, 
trical characteristics of the ribbon and heat dissi, 
pating properties far greater than either. 

Special alloy ribbon which is of uniform composi, 
tion, moisture,proof, acid,resisting and of negligible 
temperature co,efficient of resistivity is wound on 
edge in helical form. Each unit is mounted on a 
steel re,inforced porcelain support which supports 
and separates every convolution at two diametrical, 
ly opposite points. This meth, 
od of construction permits 
free radiation and convection 
of heat and relieves the units 
from mechanical strain, ena, 

bling the resistor to be operated at any temperature 
up to red heat without sagging or injury. 

Two simple forms of clamps provide facilities for 
connecting units in series or in parallel or for taking 
off taps at any desired points along the units. 

The only joints are at the terminals of the sec, 
tions whereas a cast,iron grid section has approxi, 
mately 50 in addition to its terminals. 

When rating the Monitor Edgewound Resistor 
at half the air temperatures permitted by the fire 
underwriters, the ratio of volume for a 4500,watt 
rheostat is r to 1.5 and the ratio of weight r to 1.65 
when compared to an equivalent cast,iron grid 
resistor. 

Complete information about 
this new resistor is given in 
Bulletin 107, which will be 
sent to you on request. 

Monitor Controller Company, 500 E. Lombard St., Baltimore, Md. 
Birmingham 
Boston 

Buffalo 
Chicago 

Cincinnati 
Cleveland 

Detroit 
New Orleans 

NewYork 
Philadelphia 

Pittsburgh 
St. Louis 

Monitor Edgewound Resistor 
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The solution of traffic-handling 
prob 1 ems, through efficient 
door and step arrangement and 
systems of control, was in­
augurated in this building-a 
small plant in Chicago-many 
years ago. The national de­
mand, and then the world de­
mand, for N. P. Door and Step 

Controlling Mechanisms grew 
so rapidly, however, that we 
were obliged to erect and equip 
a plant of many times this ca­
pacity. 
The modern N. P. plant at 
Rahway, N. J., will be illus­
trated and described in our 
next advertisement. 

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

General Works, Rahway, New Jersey 
CHICAGO 

McCormick Buildin~ 
MANUFACTUUll IN 
TORONTO, CANADA 

Dominion \\'heel & Foundrit!, Ltd. 

PIIILADELPIIIA 
Colonial Tru•t Building 

11 
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A MPLE evidence exists, in many American and 
.L"'l.. Canadian cities, that the public demands fast 
deluxe bus service operating on Boulevards and the 
more exclusive streets paralleling existing car lines, 
even though the buses be operated at a higher rate 
of fare than the cars. 

Such a condition arises from the fact that a large 
class of people, who ordinarily make their way 
about town in private automobiles, will readily use 
the buses when they are available and where the 
accommodation offered is comparable with their 
standards of comfort. 

There is no reason why such additional transporta­
tion service should pass into the hands of inde­
pendent operators when it might well help to swell 
receipts of the established electric railway company. 

In the Mack Bus, electric railway operators find a 

Thv 

vehicle particularly well adapted to such service- a 
luxurious, smooth riding bus in which beauty and 
sound practical utility have been efficiently 
combined. 

The Mack Bus is all bus from bumper to tail light. 

It shows in the good Mack Engine. 

It shows in Mack Shock Insulator Suspension. 

It shows in the long wheelbase and wide front axle ; 
in the dual reduction "all bus" rear axle designed to 
give "straight-line" transmission with ample under­
body and ground clearance. 

MACK TRUCKS, INC. 

INTERNATIO::--lAL MOTOR Co~IPANY 
25 BROADWAY NEW YORK CTY 

El,;ht)'•lhr~e dlrttt '.\I.\Cli: fador,' bran,hN 
op,rat~ 1111d,r u,., 1111~• of: ••,iAcK JIIOTOK 
Tltl!CK COlll'A!liY" und "llACK-IST,-:R­
:-,·,\TIOS,\I, llOTOR TRITK C'Oltl'OH.\TIO!li." 

·R>rlormance countJ • 



E L E C TRIC RAILWAY JOURNAL January 24, 1925 

.. 

· ··o1ti~ $~C'~ 
A nation-vvide 
organization 
building and 
sustaining car 
catdadvertising 
space values 

~ ~.,. 
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~ .. ~. · -. 

; ,r_- ·-' 
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(t : tll!'' 
nn,' 
1/r 
~ 

, .. \, . 

~~~= .• 
Barron G. Collier, Inc. 

Candler Bldg. 

New York 
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U.S. Truck-Bus Tires Used on Trucks 
of Third Asiatic Expedition 

THE above photograph shows two 
Fulton Trucks ordered and used by 

Roy Chapman Andrews on the Third 
Asiatic Expedition which over a period 
of three years conducted explorations in 
the Gobi Desert of Mongolia. 

It was the first time, according to Mr. 
Andrews, that motor cars had been used 
successfully in extended explorations and 
the important results of the expedition 
were largely due to this method of trans­
portation. 

One of the most important features in 
the successful use of motor transport in 
this expedition, was the splendid service 
given by the U.S. Tire equipment. 

The motors of the expedition traveled 
about 10,000 miles, largely over country 
where there were no roads. 

The tires were subjected to the most 

severe treatment. Sand, ruts, rock and 
mud were their portion. 

Because of their demonstrated ability 
to stand up under the worst conditions, 
U.S. Truck-Bus Tires were chosen and 
rendered splendid service. 

The U. S. Truck-Bus Tire is scientifi­
cally designed for commercial service. It 
is built of Latex-treated Web Cord and 
Sprayed Rubber; is of extra heavy con­
struction with a scientifically developed 
tread design that gives positive traction 
and non-skid protection. 

The same splendid results secured by 
the Third Asiatic Expedition from their 
U.S. Truck-Bus Tires is being secured 
every day by owners of commercial vehi­
cles who have adopted this tire as stand­
ard equipment. 

Built in sizes from 32 x 4½ up to and 
including 40 x 8 inches. 

United States Rubber Company 

Trade Mark 

UNITED STATES TRUCK TIRES ARE GOOD TIRES 

16 
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- Simplicity-
That's the outstanding feature of 
this new type MR Circuit Breaker. 
And the way this breaker has 
won favor among railway men is 
conclu£ive evidence that its design 
is sound. 

The new type MR Breaker is very 
light in weight, enclosed in a sheet 
steel box. Its contacts are of the 
so-ca11~d contactor type, and many 
of its features represent radical 
improvements in design. 

General Electric Company 
Schenectady, N. Y. 

If you are not familiar with this 
new breaker, let the nearest G-E 
Office arrange with you for a 
demonstration. It will be worth 
your while. 

Sales Offices in all Large Cities 
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You Do?" 

OUT of the welter of editorials printed every day in 
the newspapers throughout the country there 

t'merges every so often a message so poignant, so force­
ful, that it deserves wide circulation. A writer in the 
Philadelphia Public Ledger has risen to the occasion 
in an editorial about the fellow prone to kick about 
street railway ~ervice even in the face of those trying 
l"Onditions that often beset the street railway manage­
ment. The excuse for his comment was the recent 
severe storm in the East that played havoc with trans­
portation everywhere and resulted in delays, disorder 
and general disruption of service. His plea is for 
fair play, the boast of the average American. He 
docs not wonder that patience sometimes breaks under 
the strain of transportation delays, but he points out 
that the time is one "for philosophical endurance and 
for that give-and-take without which intercourse with 
our kind would often be intolerable." 

The question that is asked is "What would you do?" 
The editorial is significant because its every line reflects 
the attitude which the writer asks his readers to 
observe. The United Railways & Electric Company, 
Baltimore, has reprinted it for distribution among its 
patrons, asking for their suggestion. The editorial, 
reproduced in full elsewhere in this issue, lends itself 
to a purpose of this kind. 

Constantly increased use is being made by electric 
railways of similar expressions of editorial opinion. 
The particular editorial, less than 400 words in length, 
not only is fair in its presentation, but in it the writing 
virtues of clearness, force and simplicity are so com­
pounded as to commend it to the thoughtful considera­
tion of car riders everywhere. 

;\lust the Railway Remove S now 
from the Whole Street? 

IN ONE of the large cities a very severe snowstorm 
recently brought all traffic virtually to a standstill. 

The manner in which the local railways suffered was 
particul'1rly trying. The companies spent large sutns 
of money to keep the tracks open. While their plows 
were effective, they piled the snow up outside the tracks 
and, of course, all vehicles traveled on the track area. 

This unfortunately is the usual course of events, 
but in the case referred to the storm was so heavy that 
ns this issue of the paper goes to press, three weeks 
after the storm, the snow at the sides of the streets on 
many of the car lines has not yet been cleared away 
by the city. Thus vehicular traffic has continued to 
O:!cupy the trackway and has had the effect on railway 
:<chedulcs instanced by the following typical line. 

Under normal conditions a car on this line makes 14 
round trips of 40 minutes elapsed time each within the 

working day of a crew. Now, three weeks after 
the storm, a crew is making six round trips a day 
and the elapsed time per round trip is from 2 to 2¼ 
hours. 

In a way it seems out of place to suggest adding 
fu1·ther to the burdens already heaped upon the railway 
for its use of the streets. Yet such a serious slowing 
up of the service with its consequent large loss of 
revenue, gives rise to the question of whether it would 
not pay the railway to have special equipment to assist 
the city in removing the accumulation of snow at the 
sides of the streets along car lines. Some companies 
are already doing this through the rise of specially 
equipped motor truck plows and snow loaders, but most 
of them have hesitated to engage in such extra work. 

In the absence of such snow removal equipment, the 
tracks might almost as well not be cleaned either, 
because the cars are of no value to the public if their 
movement is reduced to a speed considerably below that 
of walking. In the case in point, the cars have been 
virtually empty much of the time, though ordinarily 
they are well patronized with a headway of about 2 
minutes. 

Making Transportation Extensions 
Pay Their Own Way 

J\ Ll\IOST everybody realizes today what a heavy price 
£\. American electric railways . have paid and arc still 
paying for the old policy of building extensions almost 
as fast as residents and real estate interests demanded 
them. The price was made all the heavier through the 
policy of granting the same flat fare for the longer 
ride into thinner territory. 

A few years ago, Cleveland, as the leader in service­
at-cost, called the turn on this way of adding to the 
landowner's unearned increment at the expense of the 
general car-riding public by insisting that the persons 
benefited by an extension must be willing to help find 
the money for it through purchase of securities. More 
recently, Baltimore has gone still further with realt)" 
developers by asking not for assistance in finding capi­
tal but for a guarantee against operating losses over a 
period of years. In Madison, Wis., a similar guarantee 
against loss to the railway was prO\·idcd in 1919 by a 
manufacturer who had built a new plant beyond the 
end of the car line. 

Now the Department of Street Railways. cit:,· of De­
troit, gives acceleration to this tendency with the an­
nouncement of the B:iltimore principle as a definite 
policy for all demands for extensions. This may sur­
prise those who believe that a municipally-owned trans­
portation system is necessarilr obligated to extend and 
extend without regard to the effect on its finances. 
Unlike a prh·ate company, the city gains an increase 
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in tax values as a partial or complete offset to operating 
losses on the transport facilities that produce the in­
crease in such values, but that is not a sufficiently good 
reason to throw financial caution to the winds and give 
the land speculator something for nothing. From a 
city planning standpoint, also, the idea suggests itself 
that through control of the transport body and the 
latter's surplus revenues, etc., the municipality can ex­
ercise praiseworthy pressure as to the character of new 
housing developments. 

While the Detroit traffic survey article in this issue 
gives many further particulars, one thought should be 
put forward here in connection with these surveys: 
The Department is actually putting it up to the people 
who will do the paying to decide for what they 
will pay! 

· Not What Is Heard, 
but What Is Used, Is Important 

ONE of the speakers at the New York Electric Rail­
way Association meeting this week, W. W. Paige, 

,emphasized effectively a point that might be taken to 
heart by all railway men. The value of the meetings 
to the individual is not in listening to the speakers, 
not in taking part in the discussions, nor even in pre­
.senting a paper. Neither is it in what is retained 
after the delegate gets back home. All of this is merely 
for the edification of the individual. But what' really 
-counts is what portion of what is learned is actually 
-put into use. 

The papers at this meeting were well chosen and 
well presented. The discussion was above the average. 
Moreover, practical topics were taken up that should 
prove an inspiration to those who attended, and also to 
those who read the report of the sessions in this issue. 
Let each person see to it that he digests the matter 
he has heard or read-and sees how much he can use 
effectively on his own property. 

Light-Weight Cars · 
Solve Difficult Interurban Problems 

·MODERNIZATION of interurban railway rolling 
· stock was a topic of more than passing value 
·taken up at the midwinter meeting of the New York 
Electric Railway Association held Jan. 22. The papers 
on recent types of light-weight interurban cars and 
the discussion which followed showed that there are 
great possibilities from their use in building new pas­
senger business and reducing operating costs. 

An important point is that the old idea that a mini­
mum weight of 1,000 lb. was necessary for each mile 
per hour of maximum speed perhaps does not apply 
any more. Cars with not more than 75 to 80 per cent 
of the weight dictated by this rule are now operating 
with complete success at speeds of 50 to 60 m.p.h., 
according to one of the speakers. 

The use of safety devices similar to those developed 
for city service have made it possible on some lines to 

.operate these light-weight cars with one man. Com­
bining a reduction in labor costs with lowering of other 
operating and maintenance costs, it has been found 
feasible to give much more frequent service, and so to 
attract riders who would not consider the long waits 
necessary with the heavier cars. 

This is a development that merits attention on many 
. other interurban systems, as in numerous cases seem-

ingly hopeless operating situations may be retrieved 
and service retained where otherwise the property 
would have to be abandoned. 

Divided Opinion Over 
Future of Boston Elevated 

J\PP ARENTLY a fight impends in the Legislature 
fl as to the future course of the state with respect to 
the operation of the Boston Elevated Railway. The 
period of public control expires in 1928. With this in 
mind a recess committee of the Legislature has been 
considering the future of that property and it has just 
reported in a divided opinion with a 5 to 4 vote. 

The majority report recommends that no action be 
taken by the Legislature this year on the matter, 
pending further recess study of the whole problem; 
that no authority be extended the public trustees to 
obtain further capital and that the question of further 
additions and improvements be held in abeyance for 
another year as well as the matter of the continuance 
of public control. The salient feature of the minority 
report is that it recommends the immediate enactment 
of legislation to extend the period of public control 
twenty years. The majority says little can be done in 
the way of increased facilities or extensions without 
a further increase in local fares, if not also in the 
basic fare now fixed at 10 cents. For these reasons the 
majority believes that any increased capital expendi­
tures should be made only with the utmost caution. 
The minority says it sees no reason for drawing such a 
conclusion from the present condition of the finances of 
the Elevated. With it all there is involved the question 
of providing a comprehensive metropolitan transit plan. 

The reports and everything pertaining to the subject 
will be referred by the Legislature to the committees 
on metropolitan affairs and street railways, sitting 
jointly. Senator Warren, who signed the minority report, 
is chairman of the metropolitan affairs committee, and 
Representative Richards, also a signer of the minority 
report, is chairman of the street railways committee for 
the House. It is argued that this situation will likely 
result in a favorable report on the present minority re­
port. The report would then go to the House Ways and 
Means committee of which Senator Shattuck, who wrote 
most of the present majority report, is chairman. It is 
believed he would fight to have that committee substi­
tute the recommendations of the majority report. 

This Boston situation is of wide general interest 
because in effect the merit of the state trustee plan of 
operating local railway systems is the issue. The out­
come will be to determine whether the present plan will 
continue, give way to complete public ownership and 
operation, or revert back to complete private operation. . 
Not a Straphanger System 

T HE Denver Tramway Company has removed all 
straps from its car bodies on both city and inter­

urban lines. This has been done in connection with 
increased service to impress upon the public that this 
was not a straphanger service but that the aim of the 
company was to provide a seat for everyone. Of course 
it is impossible to do this in the rush hours, and 
standees then can take hold of the handles on the car 
seats, all longitudinal seats having also been done away 
with. But there is something to the public psychology 
obtained from this removal of the straps. 
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Surveying Suburban Traffic Wants 
Detroit Department of Street Railways Now Determining l\farket for Trackless Trolley or 

l\fotor-Bus Extensions in Outer Areas--Choice of Transit !\leans and Guarantee 
Against Loss Put Up to Parties Interested-Careful Sun·ey Methods 

Used to Estimate Revenues and Expenses 

XCORDING to the charter of the city of Detroit, 
its Department of Street Railways may, upon 
the consent of the local suburbs involved, extend 

its transportation service to points 10 miles beyond the 
municipal limits. During the first year or two, the 
department was too much occupied with the rehabilita­
tion of the acquired system to meet requests for service 
from the outer districts, but with the worst of this 
work behind it the management is now able to give 
attention to the expansion foreseen in the charter 
provision. 

If the department were to believe the enthusiastic 
forecasts of the realtors, the mileage of the system 
would increase by leaps and bounds. However, so long 
as the municipal street railway is conducted on a self­
sustaining basis, progress must be made somewhat 
more cautiously. For this reason and because of the 
possibilities of using trolley, motor bus or trackless 

trolley for different situations, the Department of 
Street Railways has undertaken to solve the problem 
of extensions in a more thorough manner than has 
been customary in the past. 

The plan is simple. Without drawing upon outside 
aid or adding largely to its operating expenses, the 
department is conducting surveys of district after dis­
trict to determine three things: First, the market for 
transportation; second, the kind of transportation de­
sired; third, the willingness of the local public to meet 
the cost of such transportation. The procedure is out­
lined in the following paragraphs. 

SURVEY STAFF Is ORGANIZED 

On the map of Detroit and environs published here­
with have been drawn the outlines of th~ different 
districts "A" to "Q" surveyed to date. It will be noted 
that they are of all shapes and sizes, aside from 
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political overlaps. Each survey was undertaken at the 
request of interested individuals or associations 
in the territory with a D. S. R. traffic survey crew 
selected to make a house-to-house canvass. These 
crews have been drawn from the staff of the supervisor 
of traffic, from the electrical engineering division, from 
chauffeur forces-'in fact, from any department where 
men of the right class were available. All of these 
investigators were placed under the direction of Frank 
Peppler, who acted as chief of the survey and as the 
usual speaking representative of the department at 
meetings and discussions with those who had urged 
extension of service to their territory. 

xx 

X 

X 
:,t. 

One of the most detailed canvasses was that made 
in area E on the map, which is bounded by Seven 
l\lile Road, Livernois A venue, Fenkell Avenue and 
Grand River Avenue, an area of approximately 21 
square miles. Through the economical methods em­
ployed by the department and the co-operation of the 
College Park and Grand River Associations, which are 
in the eastern and western parts of this district, the sur­
vey cost only $50 per square mile. As the methods fol­
lowed were typical, an account of them will be given: 

In the spring of 1924 these associations };>roached 
the matter of a conference on service. The suggestion 
was then made that the businesslike way to look into 

Section No. & ll II 11 
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the matter would be to make a detai.led survey. There­
upon, the department placed in the field a crew of six 
to eight men with three or four automobiles. These 
men made a house-to-house canvass, carrying with 
them a letter from Ross Schram, secretary (now gen­
eral manager), and a short questionnaire, which are 
reproduced elsewhere. The questionnaire asks for the 
number of adults and children in the residence; the 
number of daily riders and the times they ride; the 
lines then used; the particular boarding places that 
would be used if routes were installed on certain 
streets; whether use is made generally of the personal 
automobile, motor bus, Detroit United Railway or the 
Detroit Municipal service. 

In this particular case, trackless trolleys had been 
discussed. This accounts for the specific mention of 
trackless trolley buses in l\fr. Schram's covering letter. 
As n matter of fact, the renlty interests had expressed 
n preference for trackless over gasoline buses in the 
belief that the presence of a "dug-in" transport route 
would be more helpful in selling lots and .houses than a 
mobile motor-bus route. While the department had no 
special choice in the matter, it was considered good 
policy to have every canvasser carry with him a photo­
graph of a trackless trolley so that the householders 
would know just what they were voting for. This area, 
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by half-hour periods on Fenkell just west of Livernois 
Avenue, as summarized in one of the charts. A similar 
summary was made for Seven Mile Road just west of 
Livernois A venue. The automobile graph covers pas­
sengers. 

When the foregoing data were submitted to the asso­
ciations interested, the latter suggested study of the 
possibilities of a third route, viz., a line tying in with 
the Livernois route at Puritan, extending along Puritan 
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by the way, has one gasoline bus 
which gives rather sporadic service 
and so inclines the public toward 
something that is more tangible. Passengers,Easf Bwnd ---
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The field check covering the number 
of houses built or under construction 
in this area E was completed in about 
10 days. One of the maps covers part 
of the area E, showing how the settle­
ment data were tnbulated under the 
headings of "private homes," "stores," 
''schools" and "churches." In cases 
where the houses were too numerous 
to spot separately, a number was used. 
From this information and from the 
answers to the questionnaire, there 
was prepared a corresponding locality 
map on which are shown by square 
miles, in relation to the proposed and 
existing routes, the number of homes 
in service, of houses under construc­
tion, present population, prospective 
daily bus riders, prospective semi­
weekJy bus riders, present Detroit 
United riders, present Detroit Munic­
ipal riders and present private auto­
mobile users. 

In addition to these data. further 
graphs were prepared to show the 
expected densities of traffic along the 
streets corresponding to the proposed 
routes. One of these graphs is repro­
duced herewith. Incidentally, these 
graphs show how far most of the 'o 
residents now have to travel to the 
existing trolley facilities of the 
Detroit United and Department of 
Street Railways. 
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As a check on the house-to-house 
canvass, the department tallied the 
actual car, auto and pedestrian traffic 
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CITY OF DETROIT 
Department of Street Railways 

TRAFFIC SURVEY-NORTHWESTERN DISTRICT 

The Street Railway Commission bas been asked to 
make a complete survey of the residences in this vicin­
ity for the purpose of laying out routes for the opera­
tion of trackless trolley buses. 

Iri order 10 have complete and accurate data, the 
commission will appreciate your answering the ques­
tions asked by its representative. 

BOARD OF STREET RAILWAY COMMISSIONERS, 

Ross SCHRAM, Suretary. 
May 21, 1924. 

l,ctter from Str.,.,t Itallwa.r Maaar;emeot Tranomlttln&' 
Qoeatloanalre 

and down Second Avenue to LaBelle, to terminate at the 
Highland Park plant of the Ford Motor Company. This 
is designated as Route No. 3 in the map. 

The next step was to make an approximation of the 
relative costs of gasoline and electric bus service for 
Routes 1, 2 and 3 in area E. The figures are presented 
in an accompanying table. They are based on general 
experience in a variety of places and include the follow­
ing assumptions: 19½-hour service; 50 per cent standees 
in rush hours; power cost either 2.6 cents per kilowatt­
hour or 2.6 cents per mile (6 miles per gallon) for gaso­
line. The annual gross expenses. are higher for the 
gasoline bus, but not enough to suggest any noteworthy 
suJ)€riority of the trackless trolley on this account. The 
figures do not attempt to cover a possibly greater earn­
ing power of the more flexible gasoline bus that might 
offset the higher over-all cost. As part of this study, 
the department has conducted power demand tests of 

TRAFFIC SURVEY-NORTHWESTERN DISTIUCT 
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one and two-motor trackless trolleys. These will be 
described in a future article in this paper. 

It is of interest to add here that later the Grand 
River Association asked that like studies be made in 
area Q, as already done for C, D and E, but in this 
instance a motor-bus catalog was added to the equip­
ment carried by the interviewers to permit the public 
to see just what they would get with either trackless 
trolley or motor-bus operation. 

Tentative service charts were prepared for Fenkell 
Avenue east and west bound and on Seven Mile Road 
east and west bound on the assumption that the service 

DETROIT SURVEY, SHOWING INVESTMENT AND OPER­
ATING COSTS FOR TRACKLESS TROLLEY AND 

GASOLINE BUSES O:N' SAME ROUTES 

Investment......... . •.. , . 
Fixed charcea .................. . 
Operating e:rpenaes . •....••....•. 
Annual groes cxpe1111e ..•. , .. , .... 
Annual groe,, e:rpe1111c to provide 

oinking fund to retire bonda in 
2S ycan, at S per eent compound 
int.f'rNt .... ................. . 

lnjuri"" and dama,:f'8 tta<'rve 
(bMed on Detroit lllotor Bua, 
1923) $S. 20 per 1,000 pllMen-
gers ........ ... ..... ....... .. . 

Roae~ requi.....t.. . .. . .. . .. . .... . 
Annual pMSengers..... . . . . . . . . 
Haoe headway, minut..., ........•. 
Peak headway, minut""··· .•..... 

-Route I---.. 
Trackl"88 GMOlinc 
Trolley Bue 
SH9,439 $211,000 

S0,979 40,343 
I S9,279 178,240 
210,2S8 218,S83 

217,S89 223,004 

9,708 9,708 

20 20 
1,866,990 l,86~~i8 IS--20 
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-Route 2~ 
Trackl"88 GMoline 
Trolley Bwi 
$25S,8S7 $173,000 

37,6S7 33,5S3 
112,062 I 2S,413 
149,719 IS8,966 

I SS,080 162,S91 

7,394 7,394 

16 16 
l, ◄21,980 1,421,980 
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TR,\CKLESS TROLLEY ON PURITAN, LIVERNOIS TO SECOND, 
AND SECO!'.D TO I.A BELLE 

~Route 3--. 

loveotmcnt...... . .. .. . . .. .. . .. .. .. . .. .. .. . . . .... 
Fixed charges .. ..............•...................... 
Operatiog expcnoe,, .•••.•..•..•.. , ..•. . , ........•.•.. 
Annual IUOOII expe1111ea ............................... . 
Annual groe,, expc1111co to provide oinking rund to retire 

booda In 2S ycan, at S per cent compound intereat .... . 
Number bu,..... required .............................. . 
Annual PIIMCDgen,.. • . . • . • • • • • . . • . . . . . . . . .•..•...... 

Tracklesa Gaooline 
Trolley Bua 
$43,246 Sl9,7S0 

6,229 4,017 
14,336 16.040 
20,56S 20,0S7 

21,471 20,163 
2 2 

Not ratimatcd 

would be conducted with trackless trolley buses. The 
chart for Fenkell Avenue is· reproduced. However, the 
interested associations named have not yet come to a 
decision as to trackless or gasoline bus as that is 
partially dependent on the ultimate routes and these in 
turn are dependent to some degree on the character 
of paving. 

EXTENSIONS TO BE FINANCED ON SERVICE-AT-COST BASIS 

It is obvious that the Department of Street Railways 
cannot undertake to finance and build immediately the 
large numbei_ of extensions desired, more particularly 
those developments which are being pushed by real 
estate interests in advance of normal, contiguous 
growth. For this reason the management has gone on 
record to the effect that a portion of the pioneering 
losses should be borne by those who will benefit from 
the enhancement of property values. The College Park 
and Grand River Associations havg shown a disposition 
to agree with this idea. 

The policy of the D. S. R. in having those most 
interested in extensions into new territory help pioneer 
the cost both of construction and operation is very ably 
seconded in the· speeches made by Ezra B. Whitman, 
chairman of the Public Utilities Commission of Mary­
land, and L. F. Eppich, past-president National Associa­
tion of Real Estate Boards, respectively, at the last 
A. E. R. A. convention. (Pages 596 and 628 of ELEC­
TRIC RAILWAY JOURNAL for Oct. 11, 1924.) 
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This Philadelphia &: ,veatera Car Is Divided Jato Two CompartmrntA, Crntrr l>oou "'lthoot Rl"P" Arf! Provided 

Light-Weight Interurban Car Has 
Cabinet Control 

A Sample Car Being Tried Out on the Philadelphia & Western 
Weighs 57,000 Lb. and Seats 56 Passengers-Center Doors 
Without Steps Are Used at Flush Platforms-Automatic Control 
Equipment Is Designed to Operate in Trains with Other Control 

LIGHT-WEIGHT car with all-steel body has re­
cently been placed in interurban service by the 
Philadelphia & Western Railway between Philadel­

phia and Norristown, Pa. The car is 60 ft. 6 in. over the 
bumpers and 40 ft. 8 in. over corner posts. The interior 
is divided into two compartments at a small vestibule 
with side doors for entrance and exit, in addition to 
the end doors. These side doors are used at stations 
provided with flush platforms, which are installed at 
most of the stations on the ·road. Cross seats 36 in. 
wide are used throughout-except for four longitudinal 
two-passenger seats at the ends of the car. A width 
over posts of 9 ft. gives an aisle width of 26 in. The 
main passenger section seats 38 and the smoking com­
partment 18, making a total of 56, The seats are 
upholstered in cane. The car was built by the J. G. 
Brill Company, Philadelphia, and Brill light-weight 
trucks are used. The car is propelled by four Westing­
house 535-B 60-hp. field-control motors. 

All doors are of the folding type, opening outward 
and operated by National Pneumatic door engines, con­
trolled by individual air valves located adjacent to the 
door. The car is heated by Consolidated Car Heating 
Company cross-seat heaters with thermostatic control. 
The interior is lighted by a single row of lamps down 
the center of the car, with two lamps at the side doors, 
one on either side of the aisle. The center lamps are 
of 72-watt size, while the two door lamps are 36 watts. 
The lighting fixtures are Electric Service Supplies com­
pensated type, with shades. Details of the equipment 
and construction of the cars are given in the table on 
page 134. 

CABINET TYPE CONTROL HAS NEW FEATURES 

The importance of having the control equipment 
readily accessible, dry, clean, warm and relatively safe 
at all times led to the choice of Westinghouse double­
end, electro-pneumatic, cabinet-type equipment. All but 

A llhrh Floor Car with Hoth Encl Platform ond C,.nlrr Door• 
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four pieces of the control equipment are mounted on a 
panelboard in a fireproof cabinet at the end of the car, 
with doors opening from the platform. These four 
parts, which are hung from the car underframe, are the 
fuse box, main grid resistor, controller resistor,• and 
line switch. The parts of the equipment mounted on 
the panelboard include the electro-pneumatic unit 
switches, main and auxiliary knife switches, overload 
trip r~lay, reverser, motor cut-out switch and control 
cut-out switch. The panelboard equipment is mounted 
on a steel framework inclosed in an asbestos-lined metal 
cabinet, which extends from the floor to the canopy. 

E QUlPl\lENT AND D il\l ENSIO NS OF PHILADELPHIA 
& W E STERN INTER URBAN CAR 

Num ber of cars ordered .. ... . . •.........••.•..• .. One (sample) 
Date of delivery .. ........ ... .....•.. .. .• . ...•... Oct. 27, 19 24 
Builder of car body ............•............. . ....•..• • . • Brlll 
T ype of car .. .. .....•...... . ...... . Closed Inte ru rban passenger 
Sealing capacity .. · .............•........•. . ... . . ••. ...•. .• 56 
Total weight . . ........... . ....... .. .....•.... .. .. .. . 57.000 lb. 
Bolste r centers. length ..... . ....... . .....••. ..• . .. . 30 f L 6 In. 
Leng th over a ll .. . .•........... . .............• .. .. 60 fl. 6 In . 
Truck wheelbase ................. .. ....... . ... . .•....••. 6 ft. 
'\Vldl h over a ll .•..............•....•...•.........•. 9 fl. 1 In. 
H e ight , rail to trolley base ......... . .........•..... 14 f t. 6 In. 
Body . .• ..•• ..... . .........•.............••....• . .. .. All s teel 
Interior t rim ............... . ................... . •. . Ma hogany 
Roof .. • . ... ......•.. . .............. . .............. •. .. • Arch 
Ai r bra kes • ... . · •..... . ................ .. .. . .••. W estinghouse 
Axles . . ... . ............................ Standard, hea t- treated 
Car s ignal system ................ , , . , ... , .... F a rada y buzzer 
Control ... , ............................•.... W estinghouse AL 
Couplers .......... , . , ............ , . .. . . , .. Tomlinson, Form 8 
Curtain fixtures .............. _. ............. . ... curtain Suppl)" 
Destlna llon signs ........... "ood blocks, P. & W. Ry. Sta nda rd 
Door-operating mechanism .... . ............. Nat ional Pneuma tic 
Energy-sa v ing de\"lce ............... Econom y wa tt-hour meter 
Gears a nd pinions ........•... . ....•••...••...... . .••. Nuttall 
Hand bra kes .. . . ...........................•.....•... Nallona l 
H eale r equ ipment ............... , , .. , . . •........ Consolidated 
H eadligh ts . . . . . . . . . . . . . . . . . . . • . • . . . • • • . . . • . . . . • . . • • I m perial 
Journal bearings ............................. Brass, 4 l x 8 In . 
Lightning arresters ... , ...........••...• Westinghouse type llf-F 
llfol ors ......... . ........ Four \ Vesll ng house 635-B, Inside hunir: 
Paint a nd enamel ....•... , , . , .. , ....•....•......... .. . . Murphy 
R egisters . . . . . . . . . . . . . . . . . • . . . . • . . . • • . . . . • . . . . . . . . . . . Ohmer 
Seats . • . . . • • . . . . . . . . . . . . .................. Brill \Vlnner. cane 
Slack a djuster .. . .....................•.....•... \Vestlnghouse 
Trolley base .. ... . .......•. . ..•...••...•........ . •... . Nuttall 
Trucks . .......•.........•....................... _.... . . Brill 
Vent Ila tors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . Brill 
\Vheels .......................•..••...........•• Davis, 30 In. 

AdditionaJ control details required for automatic accel­
eration are separately mounted in a box on the bulkhead 
over the door, including the limit relay, sequence drum, 
and operating relays. 

The circuit arrangement for the control embodies 
the usual Westinghouse type AL control scheme as 
illustrated in the accompanying diagram. The control 
is so arranged that this car can be operated in trains 
with cars equipped with two other types of control used 
by this company. The master controller has one switch­
ing and two running positions. The first position of 
the controller serves to bring in the LS, Rl and S 
switches, connecting the pairs of motors in series with 
the main resistor directly across the trolley. This posi­
tion is used for coupling and slow operation of cars. 
The second position of the controller permits the 
sequence drum to advance to the full series position 
under control of the limit relay, while the fourth and 
last position allows the sequence drum to advance 
to full parallel with short field connection of the motors. 
The operator may choose at will the position of the 
master controller, and the sequence drum will advance 
to the corresponding position. Notch by notch accel­
eration may also be obtained by oscillating the master 
controller drum between the fi'rst and second positions 
or the third and fourth positions, each oscillation serv­
ing to advance the sequence drum one notch. 

A protective feature has been added through the in­
terlocking scheme in the circuit to the LS switch coil. 
Loss of power such as is caused by gaps in the third 

Thi' lntrrlor h Dh·hl~d to l'ro,·ld~ 11 Smoktnir Compartm~nt 

rail or the tripping of the overload trip relay causes 
the switches to open. Power cannot again be applied 
to the motors excepting by repeating the regular 
notching-up process. This circuit contains two inter­
lock contacts. One contact is carried on the sequence 
drum and closes the circuit to the LS switch coil on 
the first position only. The second contact is carried 
on the moving element of the LS switch itself and 
shunts the first contact when the switch is closed. 
The contact on the drum closes the circuit to the coil 
and causes the switch to close, at which time the co~tact 
on the switch closes the shunt circuit, and continues to 
hold the switch closed while the drum advances to suc­
ceeding positions. In this manner the LS switch main­
tains its own operating coil circuit. Should the switch 
open for any reason, it cannot be closed again until the 
drum is in its original position. This feature elimi­
nates motor flashing, prevents the tripping of heavily 
loaded and sensitive substation circuit breakers and 
maintains smooth, reliable and safe operation. 

The Srqn~nrr Drum Rrptar.-o thr Old.-r Type of Jnt.-rtol'ks to 
Gh·.- Aotomatl<' ,\rr.-1.-rntlon of the )lotoro 

Tlae .;\lr-Operntt'"d Reverser Is .. .\.rrnn,tt'd for Emergeney 
Jtand Op.-ratlon 
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The main and auxiliary switches are mounted on a 
common base centrally in the cabinet. These switches 
are of the single-pole, double-throw, knife-blade type 
and are used to transfer the respective circuits to either 
third rail or overhead trolley. Above and to either side 
of these switches are mounted eight electro-pneumatic 
unit switches, while below are mounted the control cut­
out, overload trip relay, reverser and motor cutout 
drum. The details are front connected, permitting 
read)' access for inspection and maintenance. 

The 10 switches are self-contained units with indi­
vidual blow-out coils, being identical and in'terchangeable. 
Two of the switches are assembled in a sheet steel box 

Main Circuit Schematic. 

Control C,,rcvit Schematic 

Control Circuit• ,\rf' .\rr11n11"f'<I for Aotom11llc Acc.-lf'ratlon 

and are hung from the car underframe. These two 
switches are used to take care of short circuits and 
overloads. 

The lower contact of the switeh is the moving ele­
ment and is mounted by means of an insulator dirE!ctly 
upon the piston rod. A heavy spring surrounds the 
piston rod and forces the piston down with a pressure 
of approximately 100 lb. The normal operating air 
pressure is 70 lb. per square inch, which gives a gross 
upward pressure of about 210 lb. so that a net pressure 
of about 100 lb. is obtained at the switch jaw. The 
stationary upper contact is shielded within an arc chute 
held between the pole pieces of the blow-out coils. 

Protection from overloads and short circuits is pro­
vided by means of an overload trip relay, with a series 
coil in the main motor circuit. The coil actuates an 
armature which strikes and lifts a vertical shaft car­
rying the interlocks in the circuits of the unit switch 
magnet coils. This breaks the circuit and opens the 
switches. The relay is returned to normal or reset 

position by means of a reset coil which trips the arma­
ture from the locked position. 

The reverser and the motor cutout switch are very 
similar. The reverser is normally electro-pneumatically 
operated but may be operated manually, whereas the 
cutout is manually operated only. Fingers carrying 
motor current are mounted upon an insulating base and 
rest upon copper contacts carried upon a drum which 
is moved by the magnet valve or handle, as the case mar 
be. The circuit to the magnet coils of certain of the 
unit switches is brought to fingers and contacts on thl' 
reverser for interlocking to insure against moving the 
reverser while power is being applied to the motors. 
Similar interlocking is accomplished on the cutout to 
prevent closing the short field unit switches when the 
col"!"esponding motors are inoperative. 

Automatic acceleration of the motors is accomplished 
by means of a sequence drum, governed by a limit relay. 
The drum has a definite rate of rotation giving a con­
stant rate of acceleration. It is operated by two 
opposed magnet valves and cylinders connected by a · 
rack engaging with a pinion carried on the drum shaft. 
Energizing the "on" magnet opens the inlet valve to its 
cylinder; energizing the "off" magnet opens the exhaust 
part of its cylinder. De-energizing causes the reverse 
operation. Consequently energizing both magnets causes 
the drum to advance in one direction, whereas de­
energizing both magnets causes the drum to rotate in a 
reverse direction. Energizing one and de-energizing 
the other stops progress of the drum in either direction. 

The limit relay used to govern the rate of advance 
of the sequence drum comprises a series coil in the 
main motor circuit whose armature carries a contact 
in the circuit of the "off" magnet of the sequence drum. 
When the motor current exceeds a predetermined value, 
the armature is actuated, lifting the contact and break­
ing the circuit to the "off" magnet of the sequence 
drum and thereby arresting further advance of the 
drum until the motor current drops to the proper value. 

The train line circuits carry trolley potential, whereas 
the control apparatus operates at approximately one­
fourth trolley voltage or less. To keep the high voltage 
out of the control apparatus, operating relays are pro­
vided. These are connected to the respective train-line 
circuits and when energized close the respective 'low­
voltage control circuits. One relay controls the circuit 
that causes the sequence drum to progress to full series 
or full parallel, whereas the other relay causes the 
drum to advance through transition of motor circuit 
connections. The low-voltage control circuits are 
energized from the control resistor, which is of the 
heater type and is mounted under the car. 

Altoona Trainmen Have Voluntary 
Relief Association 

T HE employees of the Altoona & Logan Valley 
Electric Railway, Altoona, Pa., have organized a 

voluntary relief association. The dues are $1 per 
month. Accident and sick benefits are paid at the 
rate of $1 per day. In case of the death of an employee 
his family receives $200. In case of the death of the 
wife of an employee, the latter receives $100. At the 
same time all employees are insured under the )fetro­
politan group insurance plan. The railway pays the 
premiums to the extent of $500 for each employee, who 
has the privilege of taking out $500 more on his own 
account. 
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Continuous Transit Proposed for Atlanta 
Underground Moving Sidewalks in the Business District Are Suggested in Beeler Report 

as the Most Economical Method of Relieving Sidewalk Congestion-New Via-
ducts and Double-Deck Streets Are Other Improvements Recommended 

UNTIL recently Atlanta had no city plan. The 
wholesale, packing and manufacturing districts 
closely adjoin the shopping district, and the 

heavy teaming, trucking, light vehicular traffic and 
street cars mingle promis,cuously to the detriment of all. 
The streets are narrow, comprising only 33 per cent of 
the business area. Many are not through streets, 
branching off from Peachtree, the main street, first on 
one side and then the other, herringbone fashion. 
This arrangement is responsible for a multiplicity of 
turning movements, resulting in traffic congestion and 
consequent delay. 

To remedy some of the deficiencies a city plan was 
adopted in 1922. A traffic plan following this scheme, 
but containing certain additional features made desir­
able by more recent developments, has been prepared by 
the Beeler Organization, New York, and presented to 
the city. A number of features of this report were 
described in ELECTRIC RAILWAY JOURNAL for Jan. 10. 
Others are outlined below. 

Concentration of traffic in the small area of the cen­
tral business district has resulted in the slowing down 
of all vehicular and street car movements. During the 
evening rush hour automobiles, taxicabs, buses and 
jitneys choke the main thoroughfares. The cars are 
slowed down to little better than a walk and pedestrians 
jostle each Qther to the limit of the sidewalks and crowd 
the street intersections. The pedestrian far outranks all 
the rest both in numbers and importance, according to 
the Beeler report. A check showed that 14,658 pedes­
trians J')assed Five Points, the intersection of :Marietta, 
Decatur, Peachtree Streets and Edgewood Avenue, dur­
ing the rush hour and there were only 8,785 riders in 
vehicles of all sorts. 

New and enlarged transportation lanes for the 
vehicles and additional transit facilities for the pedes­
trians are needed. By rerouting the cars, widening 
streets, cutting new streets, building viaducts and an 
underground moving sidewalk, traffic will be diffused 
and equalized throughout the congested area. A re­
vised plan for the business district as recommended in 
the report is shown in an accompanying illustration. 
The seven principal north and south streets will then 
cross overhead the steam railroad tracks which bisect 
the bm~iness district. Three arteries will be given over 
solely to vehicular traffic and four others will care for 
the street railway and general traffic. Double-decked 
streets are also recommended. 

UNDERGROUND MOVING SIDEWALK PROPOSED 

It is proposed that a system of continuous sub­
surface transit be installed. Two sections are recom­
mended, one on Peachtree-Whitehall Streets from 
Mitchell to Carnegie Way, a distance of 2,960 ft.; the 
other on Marietta-Edgewood Streets between Spring 
and Ivy, a distance of 2,300 ft. The total length of the 
system would be 5,260 ft. 

This method of handling local transportation is 
favored in the report because of the density of pedes­
trian traffic. It would consist of three parallel continu-
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ous platforms directly beneath the surface sidewalk, 
operating endless chain fashion, up one side of the 
street and down the other, looping back at the terminals. 
The speeds proposed for the first, second and third plat­
forms are 2, 4 and 6 m.p.h., respectively. A stationary 
walk 30 in. wide inside the low speed platform would 
penpit access at any place along the line. 

According to the plan the first and second platforms 
would each be 27 in. wide. The outside platform would 
be 57 in. wide and would be provided with seats spaced 
32 in. from center to center, each accommodating two 
passengers. The total width of the three platforms 
assembled would be 9 ft. 3 in. and the height of the 
platform above the rail would be less than 12 in. The 
second and third platforms would overlap the adjoining 
platforms about 1 in. 

Each walk would be made up of a series of small 
trucks about 8 ft. long with radial ends fitting exactly 
into each other. Each tru-::k would have at one end two 
independent wheels on ball bearings and at the other 
end rest on the preceding truck through a universal 
coupling. Compressed sheet metal covered with anti­
slip mastic would be used for the floors. 
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Either of two methods of propulsion may be em­
ployed, induction drive or racks and pinions. In the 
first instance, a secondary element similar to the short­
circuited winding of an induction motor, made in 
straight sections 8 ft. long, would be placed on the under 
side of the trucks forming the platforms. The station­
ary or primary elements of the motor would be in sec­
tions 6 ft. long and placed between the rails in groups 
about 140 ft. apart with an air gap of h in. between the 
primary and se<"ondary. Both elements would be ad­
justable so as to preserve the air gap. Three-phase 
alternating current with a frequency of 37.6 cycles 
per second would be used to drive the high-speed plat­
form. The 2-mile and 4-mile platforms would be driven 
in this manner with the identical construction, but with 
the frequency reduced to 12.5 and 25 cycles, respectively. 
(This system was described in ELECTRIC RAILWAY 
JOURNAL for Nov. 24, 1923, page 899.-ED.) 

With the rack-and-pinion method, the racks would be 
continuous and mounted on the under sides of the plat­
forms in the same manner as the secondary element in 
the induction drive. The driving units would be placed 
at intervals of from 1,000 to 1,500 ft. The induction 
drive ~ethod fs thought to be the more simple, satis­
factory and efficient. 

In operation, the passenger boarding the moving 
platform would step from the stationary walk or sta­
tion to the first platform, which would travel at 
2 m.p.h.; then to the second, traveling at 4 m.p.h., and 
finally to the third, traveling at 6 m.p.h. Here he would 
take a seat and be transported nearly twice as fast as 
he could walk. In alighting, the reverse order of 
stepping from one platform to the next would be fol­
lowed. 

In the event that a higher rate of speed is later found 
advisable this could be increased to 2.5, 5 and 7.5 m.p.h., 
or even 3, G and 9 m.p.h. Considering the comparatively 
short distances involved in the Atlanta plan, speeds of 
2, 4 and G m.p.h. are thought to be satisfactory. Every 
fourth unit, comprising three double seats, might be 
especially designated for the use of the colored popula­
tion. These seats might be enameled a brilliant blue, 
while the other seats are buff or orange, so that the two 
classes could be distinguished readily. 

Such a moving platform, including the stationary 
.Suri,,:, s i:itwul,t 
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walk, requires a clear space 12 f t. wide and 9 f t. high, 
including the rails. Entrance stairways would be con­
structed on both sides of every street intersection and 
basement entrances from important stores a nd build­
ings at intermediate points. With the stationary walk, 
a continuous station would be provided the entire 
length of the line, permitting the stores to improve 
their basements and make a continuous arcade. The 
general arrangement proposed and a cross-section are 
shown in accompanying drawings. 

In case of an interruption in the service from any 
cause, the speed of the platforms can be cont rolled au­
tomatically. Should a platform be disnbled from any 
cause it can be stopped and the other platforms con­
tinued in operation at a reduced speed. In the event 
that all movement is stopped, there will always be a 
continuous open walk 9 ft. wide, well lighted, well ven­
tilated and with exits to the street above every 200 to 
300 ft. 

The installation requires an excavation but slightly in 
excess of 250 sq.ft. in cross-section, as compared with 
1,000 sq.ft. in four-track subway constr uction, and the 
cost will be proportionately Jess, as the interference 
with sub-surface structures is minimized. 

The total weight of the rolling stock equipment per 
seated passenger is 350 lb. as compared with 1,500 lb. in 
subway operation, and the total tractive resistance _per 
ton is JesR than one-half of that in the latter operation . 
The seated capacity at the 2, 4 and 6 m.p.h. rate would be 
23,600 passengers per hour each way, the_ repor_t states. 

The first cost of equipment complete, mcludmg tun­
nels is estimated to be about one-fifth of the cost of a 
fou;-track subway equipped, and the operating cost is 
about one-sixth as much for equivalent service. 

Advantages claimed for this system of continuous 
transit a re that it will afford relief to the present 
street t raffic congestion, will more than double the pres­
ent sidewalk area of the streets affected, will transport 
pedestrians 100 per cent faster, without exertion, and 
will distribute passengers from the various transporta­
tion arteries to practically all parts of the business dis­
trict. It will afford the merchants and stores along its 
route double display space with show windows on both 
the street :ibove and the moving walk below. 

MOVING WALK WOULD AVOID PARKING 

Parking of cars can be virtually eliminated from the 
streets of the entire central district. In fact, it will be 
unneceirsary to enter the more congested parts of the 
business district with the automobile, the report says. 
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because the owners may park their cars outside of the 
business district, step to the nearest entrance of the 
moving platform and be quickly transported to within 
easy reach of any part of the central district. Garages 
of huge proportions could be located near the platform 
terminals on the north, south, east and west sides, 
where cars can be parked and otherwise cared for at a 
nominal expense. It is recommended that this system 
be built by the municipality and the service furnished 
free to the public. The estimated cost of the installa­
tion is $3,000,000. 

DEVELOPMENT OF CLOSE-IN TERRITORY 

Many beautiful suburbs have been developed in the 
territory contiguous to Atlanta. In fact, the growth 
has been faster outside of the city than within. This 
development is a large factor in Atlanta's prosperity, 
but, being scattered, is rather costly to the community 
as a whole. With communities moving out from the 
business center the expense of supplying them with 
modern conveniences increases. Longer electric light 
and telephone lines, more gas mains and more street 
-car tracks are needed with a scattered than with a 
compact community. This is reflected in the increased 
operating expenses, which must be paid for by the 
public with the service charges. The effect of this can 
be seen from the average distance the railway carries 
its pay passengers, 3.40 miles, which is unusually long 
for a city of this size. 

According to the report, however, there is close-in 
territory practically undeveloped. Some would require 
-extensive grading, while other sections could be de­
veloped at very little expense. It is urged that the city 
imititute a campaign for the development of close-in 
territory. This development can be encouraged by the 
improvements recommended. 

To remedy present conditions and properly care for 
future expansion, a number of important civic improve­
ments, including street openings, viaducts and other 
improvements, are necessary. The steam railroads 
between Decatur and Hunter Streets bisect the busi­
ness district, as shown on the accompanying map. Of 
the seven principal thoroughfares connecting the two 
parts, the two outer ones, Spring and Washington 
-Streets, are carried over the railroads on viaducts. 
Forsyth, Broad and Pea-::htree Streets cross overhead 
on bridges, while Pryor Street and Central A venue 
cross the tracks at the surface. During the rush hours 
the Peachtree, Broad and Forsyth Streets bridges are 
so badly congested that the overflow is forced to use the 
grade crossings. More than 500 vehicles per hour cross 
these busy tracks at either end of the Union Station 
during the period of maximum traffic. 

Two viaducts are recommended, as follows: On Pryor 
·street, commencing at Decatur Street and extending to 
Hunter Street, and on Central Avenue, commencing at 
Decatur Street and extending to l\litchell Street. By 
extending the latter to l\litchell Street, ample headroom 
will be provided for all the roadways of the Atlanta joint 
freight terminal. The heavy hauling to and from these 
terminals and the produce house district on Alabama 
·Street will be conducted on the street level, where it 
will not interfere with the faster movements of the 
lighter traffic overhead. 

STREET OPENINGS AND WIDENINGS 

One of the most detrimental features of the layout of 
the business district is that the principal thoroughfares 
,end blincily or converge. At the present time the city 

has ar:anged for, or is considering, several needed 
street improvements, notably the widening of Peters 
Street and the opening of Madison Street into White­
hall. A number of other projects, however, are recom­
mended in the report. Broad Street should be opened 
from Mitchell through to Cooper and Whitehall and 
Pryor Street should be extended from the intersection 
of Auburn, swinging to the east, and giving a connection 
with Ivy Street, Courtland Street and Piedmont Avenue. 
Magnolia and Cain Streets should be widened between 
Davis and Luckie Streets. 

The cost of street opening and widening projects 
considered in the report is estimated at about $2,500,-
000. Construction of viaducts will necessitate an addi­
tional expenditure of approximately $2,000,000. The 
expense of street widening and opening should be 
divided into two equal parts, the report recommends, 
one part to be agsessed against the property benefited 
and the other to be paid for by the city at large. The 
cost of building viaducts should be divided into four 
parts, the steam railroads, the street railway, the prop­
erty benefited and the city at large paying equally. 

The rl'commended street openings and new viaductg 
will enable the Georgia Railway & Power Company 
greatly to improve the car routes in the downtown dis­
trict. Among the important changes of this kind 
recommt!mled in the report are the discontinuance of 
track on Peachtree and Whitehall Streets between 
Cooper Street and Luckie Street and the construction of 
new track on the extension of Broad Street between 
Mitchell Street and Whitehall Street. Details of the 
proposed ·.!hanges in car routes will be given in an 
article which will appear in a future issue of this paper. 

More Evidence of the l\lerehandisinu 
" Value of New Equipment 

WITH the close of 1924, the Indianapolis & Cin­
cinnati Traction Company completed 6 months 

operation with its new rolling stock, the system having 
been changed from a.c. to d.c. operation and the new 
cars placed in service on July 1. In the month of 
June just prior to the change, this company showed 
a 15 per cent loss in number of passengers as compared 
with June, 1923. Similarly, for that month and for the 
6 months to the end of the year, the other interurban 
companies using the Indianapolis terminal, exclusive 
of the Interstate Public Service Company, which also 
operates new cars, have had a traffic running from 15 
to 21 per cent less than for the corresponding months of 
1923. But the new cars on the Indianapolis & Cincin­
nati lines attracted patrons to the extent that for July, 
August, October, November and December the number 
of passengers was just about even with, slightly above 
or below, the number for the corresponding months of 
1923, and for September was 6 per cent above. 

An interesting sidelight on the number of passen­
gers in September was that during the State Fair held 
in this month the I. & C. offered a round-trip ride for 80 
per cent of the one-way fare and took in more money 
than the year before with the old equipment and a 
round-trip fare of 1 ½ times the one-way fare. 

As a further effort to advertise the new equipment, 
a $1 round-trip fare to and from any point on the line 
has been in effect for 24 Sundays. Without exception 
the revenue taken in on each Sunday has been more 
than was taken in on the• corresponding day for the 
year before. 
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Trolley Arrangen1ent on 
Bascule Bridge 

Bnr Construction Is Replaced with Trolley Wire on 
Lift Bridge of the Galveston-Houston Electric 

Railway-Hinged Connections and Flexible 
Suspension Among Improvements 

BY C. L. GREER 
Galveston-Houston 1':lectrlc Rallwa)·. Houston, Tex. 

T HE problem of providing a satisfactory trolley wire 
arrangement on a bascule bridge of the Galveston­

Houston Electric Railway has been a perplexing one for 
12 years. A satisfactory arrangement has now been 
obtained, and is shown in the accompanying illustra­
tion. 

Before the present construction was adopted, the 
trolley runway over this bridge consisted of two steel 
angles placed together so as to form a "T," and fastened 
to the under side of a trolley trough. The section which 
slacks back as the bridge is lifted was formed of a flex­
ible wire rope, which had a system of weights and 
pulleys to take up the slack as the bridge raised. This 
arrangement was unsatisfactory, as the wire rope wore 
out rapidly and serious difficulty was experienced from 
the trolley wheels leaving the runway. 

The construction illustrated has now been substituted. 
Considering the parts as they appear from left to right 
in the accompanying illustration, the first is a section 
'insulator, which separates the trolley runway on the 
bridge from the line to the left, so that the section of 
trolley on the bridge is fed from the right end. This 

section ihsulator is connected to Part 1 by standard 
No. 0000 grooved trolley wire. The end castings of Part 
1 are made from standard section insulators. The 
center part is made to form a hinge and is supported 
from one of the I-beams of the bridge by a saddle fas­
tened to a hardwood insulator. The top of this wooden 
section is sloped so as to shed water readily, and the 
lower part is formed to take two hangers from which 
a B-in. x 2-in. iron is supported. This in turn supports a 
2¼-in. x 2!-in. x !-in. T-iron, used as the trolley runway. 
The sides of this iron are reinforced with j-in. oval iron. 
The part between 1 and 2 slacks back as the bridge is 
lifted, and in the latest construction consists of No. 0000 
grooved trolley wire, the same as the remainder of the 
line. In the first construction used, i-in. galvanized 
messenger wire was tried. As it. is sometimes necessary 
for cars to stop and start on the bridge, heavy currents 
are drawn, and the galvanized wire proved unsatis­
factory. The hinged arrangement of Part 1 allows this 
section of the trolley to drop as the bridge is lifted. 

At the left-hand end of the bridge counterweight 
container another hinge construction is used. This is 
shown as Part 2 and is quite similar to that of Part 1. 
The end castings used are from standard section in­
sulators. Parts 3 and 4 are arranged to break the con­
tact as the bridge lifts. No. 3 supports the end of the 
trolley wire and has a contact piece of strip copper at 
the top. Part 4 has contact jaws to form the other part 
of the switch, which breaks as the bridge opens. The 
section insulator shown at the right has a jumper 
around it, with a disconnecting switch. The bridge 
trolley wire is fed through this jumper. 

( 'on,.tru,·tlon l ,trd for Trollf"y \\'lrf" un Ut1et'Ulf" Urltlc,. of thf" ti ■ hf'11ton • lloo•ton t:l .. t"lrlt' ll ■ lhn,y 
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Slacking back of the line trolley is prevented by guys 
which run from the section insulator at the left-hand 
end of the bridge to the I-beam, to which Part 1 is 
clamped. When the bridge is down, the guys are slightly 
slack, and the section between Parts 1 and 2 takes the 
full trolley strain, but as the bridge rises, the guys are 
pulled taut so as to take the entire trolley strain. 

The section insulator at the left end also has a jumper 
with a switch, which is normally kept open and is used 
only in case it is necessary to energize the trolley wire 
on the bridge from the left end. 

A detailed sketch is also given of the special hanger 
for the trolley wire used along the trough. This type 
of hanger is very flexible and much better than the 
stiff barn hanger commonly used in such locations. It 
also eliminates the hammer blow which usually takes 
place with this type of construction. 

Cushion Tires Tried 
at Cleveland 

Experiments Are Being l\lade with a Track Structure 
Which Provides Unusually Wide Support for the 

Rails-An Asbestos-Asphalt Cushion Is Ex-
. pected to Have an Important Effect 

in the Elimination of Noise 

A NEW type of substitute tie designed by Charles H. 
Clark, engineer maintenance of way Cleveland 

Railway, and Chester F. Gailor, consulting engineer, 
is being tried in Cleveland. This differs from the ordi­
nary type in that it has a greater width of support for 
the rail. Contrary to usual practice the rail supports 
are not continuous from one rail to the other, but arc 
provided for each rail . individually and connected only 
by tie rods. 

Each of the supports is made from flat sheet steel 
formed into a trapezoidal channel or chamber open at 
the bottom. At suitable points tongues of metal are 
punched out and bent inward to project into the cham­
ber. Other portions in the form of lags or clips are 
punched out and bent outward or upward extending 
lengthwise of the track and being arranged to project 
over the two edges of the rail base. There are four 
of these to each support. 

The chamber is then filled with concrete, which is 

Rail holding clips take the place of spikes or similar 
rail fastenings. To fasten the rails after they have 
been placed on these metal supports the clips are ham­
mered down until they are in firm contact with the 
rail base. As this sometimes proves difficult in prac­
tice, small wedges are driven between the upper surface 
of the rail base and the lower surface of the clips. 
'I;hese are then welded to the rail. 

The rail base rests on an interposed flat strip of 
asbestos-asphalt or other suitable material, which forms 
a cushion of the same width as the rail base and as 
long as the top member. In this way a damping effect 
is obtained which it is thought will eliminate most of 
the noise now common to street railway track struc­
tures in paved streets. 

Th .. t:'noooal Rpr,.R<l of u, .. nan t,opporto Glvl'A Thie Tra~k 
flr .. ntrr Rtnhlllt;r thon lo th .. Cno .. with Ordinary T1 .. 1 

In order to maintain the proper gage, tie rods have 
been welded at top and bottom of the supports. These 
rods are then imbedded in the concrete base in which 
the rail supports are placed, thus forming a continuous 
solid mass. This also acts as reinforcement for the 
concrete. The upper surface of the base concrete is 
made flush with or slightly above the upper surfaces 
of the steel supports. 

A cross section of the track structure is shown in 
an accompanying illustration. The paving blocks are 
grouted at the joints and the heads and webs of the 
rail are likewise imbedded in grout. In this way a 
monolithic structure is obtained. Notwithstanding the 
rigidity of the mass, the track is said to be practically 
noiseless on account of the cushions under the rail. 
This design provides considerably greater support for 
the rails than is now ordinarily furnished, the ties 

covering about half of the linear 
dimension, while the central portion 
of the tie, which is of no great value 
in monolithic construction, is elim­
inated. 

T;rpe of Track Conetrortlon J!.t-ln,: Trlr,I In Clrvrland wllh Aebeeloo-Aophalt 

The work of placing supports of 
this type can be done with the 
simplest track tools. The supports 
are comparatively light and there-Coohlon8 Undrr the Jtnlle 

done in the yard of the track department or at any 
other suitable place before the supports are taken to 
the job. The pouring is done while the support is in 
an inverted position held by a suitable frame. This 
frame has end walls to close the open ends of the 
chamber and thus hold the concrete. The tongues or 
inward projections form steel reinforcing members. It 
is thought that pouring the concrete with the side 
walls of the chamber converging downward will insure 
that the mass of concrete will be homogeneous and that 
a good connection between the concrete and the metal 
will be obtained. 

fore easily handled, the expense of 
handling and shipping them being correspondingly low. 
As the support is made in one piece with the rail 
fastening it is impossible for the parts to work loose or 
become unserviceable on account of rusting of the 
threads as sometimes happens when screws and nuts 
are used. It is claimed that owing to the greater area 
of support it is possible to use a lighter rail section 
without impairing the stability or the lasting qualities 
of the track and roadbed. Should it be desired to do so, 
this type of rail support can be made continuous from 
one rail to the other, instead of being made in two 
pieces connected by tie rods. 
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Oldest London Tube Reopened 
After Extensive Changes Taking Two Years, Including Enlargement of the Tunnel and 

Modernization of the Stations and Rolling Stock, the City Railway Has Inaugu­
rated Through Service with Other London Underground Lines 

t : d t'r lo r or the Stoc-kwt'II Statlo o on t h e Cll y &: Sou t h Lon don ltalhvay. Thia la One of &he Recoastl'oelt'd Stations 

THE City & South London Railway of London, 
England, which has been closed in parts for about 
2 years during the work of enlarging its tubular 

tunnels, was reopened for traffic on Dec. 1, 1924, 
throughout its entire length of more than 7 miles. At 
t he same time joint services were established with the 
Charing Cross & Hampstead Railway via the new junc­
tion between the two lines at Chalk Farm, through 
trains being run from the City & South London line 
to Highgate on one branch and to Hampstead and 
Edgware on the other. 

The original section of the City & South London 
Railway, some 3 miles long, 
from King William Street 
in the City of London to 
Stockwell in South London, 
was the first underground 
electric r a i I way in the 
world. It was opened for 
public service in December, 
1890. Various extensions 
were made from time to 
time, both to the south and 
to the north, until the rail­
way extended from Clapham 
to Euston, giving inter­
change stations with the 
main-line termini from the 
north. A further extension, 
some 5 mi les long, from Clap­
ham to Morden in Surrey, 
is now under construction. 

pleted the tunnels were of only from 10 ft. to 10 ft. 
6 in. diameter, with an 11-ft. 6-in. bore for a short 
distance. The cars accordingly were far from roomy, 
and they were hauled by small electric locomotives. 
Power was furnished by 500-volt, direct-current dy­
namos, and a third rail conductor was used. As the 
railway was extended, the three-wire system, and ulti­
mately a five-wire system giving a pressure of 2,000 
volts between the outers, was adopted for transmission 
to the most distant parts of the line. This involved 
the use of substations for stepping down the pressure. 

In 1912 the railway was brought into the combine 
formed by the Underground 
Electric Railways Company 
of London, Ltd. This led to 
the abolition of the inde­
pendent City & South Lon­
don Railway power station 
at Stockwell, as thencefor­
ward substations of the City 
& South London Railway 
were fed by the 11,000-volt, 
three-phase current from 
the larger power station 
built by the Underground 
company at Chelsea to sup­
ply all the associated elec­
tric railways in the group. 

Down to the time of t he 
reconstruction n ow com-

Uookln s n ail and l':1calator ExU on Slrt't'l IA'ft'I at 
f;lot'kwell Station 

The management of the 
various railways then en­
tered on a scheme for ex­
tending them in various 
directions and for linking 
them together. No through 
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Thr K~ron•lru,•te,I 8torkwrll 1-tatlnn, 8hnwlnir thr Llrt• 
nr1,lnrrd with .t:a.-nlntoro 

running, however, could be carried out in the case of the 
City & South London, as its tunnels were too small to ad­
mit of the standard size rolling stock used on the other 
tube railways. It was decided to enlarge the diameter 
of the City & South London tunnels to the f!ize of 11 ft. 
8¼ in. standard on the London Underground lines, 
and to make a junction with the Charing Cross & 
Hampstead Railway at Chalk Farm. This is the work 
which, after 2 years of construction, has now been 
completed. The electric locomotives have been abol­
ished, the small old cars done away with, and new 
multiple-unit rolling stock similar to that on the other 
tube railways, which was described in this paper (issue 
of Sept. 20, 1924) substituted. The whole construc­
tion and equipment, including the passenger stations, 
have been modernized. 

To enlarge the tunnels, the whole of the cast-iron 
lining segments were removed ring by ring, and as the 
tunnel was reamed out by the Greathead boring shield 
the lining was built up again, partly with new seg-

OLD TUNNEL. 
tOLE," Diameter 

Thr T11nnrl DurlnJIL' thr "'nrk or Eulargrmrnt. The Ca•t-rron 
~e,c-nu•ntN \\"er.- R.-1110,·rd 11nd the Tunnt"lfnK' Corrlf'd Out 

with thr Orrathrnd Shield Syotem 

ments. On curves the tunnels have been enlarged to 
from 12 ft. to 15 ft. in diameter. The curves have been 
smoothed out and the general running conditions im­
proved. The work was one of great difficulty, as during 
part of the period of reconstruction train services were 
continued in the daytime. Owing to the infiltration of 
water, work on some sections had to be carried on under 
compressed air. 

Improvements have been carried out on many of the 
passenger stations, some of which have now their book­
ing halls under the street level. Escalators in many 
cases supersede lifts, and everything has been bright­
ened up. New track and new conductor rails have been 
installed, the running rails consisting of London stand­
ard 85-lb. per yard bull-headed section, laid on chairs 
bolted to wood sleepers. The positive and negative 
conductor rails are of special high-conductivity steel. 
The latest system of automatic signaling has been in­
stalled. 

Train schedules have been speeded up and fares 
reduced, while through season ticket arrangements have 
been made with connecting railways and buses. 

It was stated by Lord Ashfield, chairman of the Lon-

NEW TUNNEL 
11 ~at" Diameter 

i,.e.-tlon• or the Old and :Sew Tunnel•. The Original Tunnel Ila,! a J>lamdrr or 10 Ft, 6 In., 
Whllr thr Krron.trnrte,1 Tunnt'I Ila• n Dlnmetrr or JI Ft. 31 In. 
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Th" City Jlallw11y Jo Shown on th" :.'\lap In It• n .. 1at1on to the 
Oth"r l'ortlons of the Lontlon Undersroond Sreten, 

don electric railway companies, at the opening ceremony 
on Dec. l, that when extensions are completed the City 
& South London Railway will have the longest railway 
tunnel in the world, namely, 14 miles. He also men­
tioned that the various underground railway extensions 
with which his companies are associated will cost 
.£16,000,000. 

The spaciousness of the new cars and their easy and 
comparatively noiseless riding qualities were com­
mented on at the opening run. It is proposed to call the 
reconstructed line "The City Railway." 

On the opening day, beginning at 12 :30 p.m., the 
passengers carried totaled 95,000, including 15,000 who 
were provided with free tickets. The bulk of these 
free tickets were not presented until after 7 p.m. Their 
holders were then accompanied by their wives and fam­
ilies, all riding the entire length of the line and back. 
No fewer than 500 passengers purchased season tickets 

at Clapham Common or took away forms for that 
purpose. 

On the second morning the travel was unprecedented. 
Dense traffic presented itself at Clapham Common, 
Stockwell and Elephant Stations. At 5: 30 a queue of 
more than 200 passengers lined up at Clapham Common 
booking office. Additional booking clerks were at once 
rushed to the station, but even then the queues showed 
no signs of abating. Ultimately, a number of ticket 
collectors provided with tickets from the booking office 
paraded along the queues and did a roaring business. 
This stream of passengers two and three deep was 
maintained until after 9: 30 a.m. 

Zone Check System Used on P.-0. 
One-lUan Interurban Lines 

BY H. H. BEST 
Tralllc Engineer Pennsylvania-Ohio Electric Company 

ONE of the biggest problems in one-man interurban 
operation is to provide a convenient, speedy, prac­

tical, inexpensive and workable system of fare collec­
tion. The tariff rates on the interurban Jines of the 
Pennsylvania-Ohio system are arranged by zones. It 
was logical, therefore, to inaugurate a zone-check sys­
tem for the identification of passengers. On the line 
between Youngstown, Ohio, and Sharon, Pa., there are 
10 zones, the through fare being 35 cents. The inter­
urban line between Youngstown, Ohio, and New Castle, 
Pa., consists of nine zones, the through fare being 
45 cents. 

Ohmer registers are used for "pay-as-you-leave" 
collection of fares. Each zone has a differently colored 
check. These are carried in a convenient container 
mounted on a pedestal at the rear of the register. The 
checks are of thin cardboard U in. x 3B in. in size. 
Each check carries the number of the zone in which it 
was issued, the names of the stations in that zone 
and the exact rates · to all other points on the line . 
One side of the check covers eastbound traffic and the 
opposite side covers westbound traffic. 

A check is issued as the passenger boards the car 
except in the initial zone. Passengers who do not have 
checks as they· leave the car are required to pay the 
maximum fare. The non-issuing of checks to passen­
gers in the initial zone has the advantage that 
passengers who board elsewhere and who are entitled 
to them will be sure to get zone checks when they 
board and to return them to the operator when they 
leave. 

Commutation tickets, school tickets, reduced-rate 
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strip tickets, reduced-rate round-trip tickets, full-rate 
cash tickets, free transfers, paid transfers, trip passes, 
card passes and weekly passes all are used. The 
flexibility of the zone-check system permits the collec­
tion of fares in this multiplicity of ways. On the 
Youngstown-Sharon line through service is operated on 
a 30-minute headway. These through cars, on which 
the zone-check system is used, carry an average of 
135,000 passengers a month or approximately 4,500 
daily. The zone-check system has been in service for 
more than 6 months on the Sharon line. It has proved 
so successful that a similar system has been installed 
on the Youngstown-New Castle line and on the 
Youngstown-Warren line. 

A desirable feature in connection with the use of 
these checks is an improvement in public relations 
which can be attributed directly to the system. The 
use of the checks has facilitated the loading of cars 
at all points on the line. It has eliminated the neces­
sity of a passenger asking questions of the operator 
regarding the fare, as the check tells just what fare 
to pay and when to pay it. It has reduced to a mini­
mum the necessity of the operator making change for 
passengers, as generally the passenger will present 
the exact change if he knows how much the fare is. 
From the standpoint of the company, the operators 
who handle the work, and the traveling public who use 
the service, the zone-i:heck system has been a marked 
success. 

Telephone Dispatching Saves Time of 
Work Cars 

T HE track maintenance department of the B'oston 
Elevated Railway believes that its labor-saving 

machinery should be kept in service as much as possible. 
In order to accomplish this a telephone dispatching 
system for work cars and trucks has recently been 
adopted. Brief mention of th_is. system was made in 
an article describing the use of track machinery in 
Boston published in ELECTRIC RAILWAY JOURNAL for 
March 17, 1923, page 458. Since that time, however, 
the system has been modified and extended. 

Each foreman on a track construction job telephones 
the dispatcher's office about 3 o'clock in the afternoon 
and tells him the quantity of material which will be 
needed for that job the next day. The hour at which 
it is needed is also specified. If the quantity ii small, 
delivery is made by motor truck. If the quantity is as 
much as, or more than, a carload, delivery is made by 
one of the company's work cars. After having heard 
from the various foremen, the dispatcher works out 
his program for using his cars and trucks the next day 
on work needed. 

Trucks are ordinarily employed in the removal of 
waste incident to track reconstruction. This work can 
be done by motor truck without blocking the rail, 
whereas the use of an electric car might somewhat 
delay the regular passenger service. 

Men are borrowed from the transportation depart­
ment to operate the work cars. Only as many are 
asked for as will actually be needed. When slow loading 
material is being handled, trainmen are transferred 
from one car to another, rather than allowed to remain 
idle during the time the car is being loaded. Details 
of this kind are carefully worked out the day before 
in the dispatcher's office. 

No special forms are used by the work car dispatcher. 
He simply notes the material required by the foremen 
and the hour at which they require it when they tele­
phone to him. He then prepares the schedule for as 
many cars and trucks as he expects to need the 
next day. 

Railway Equipment Used to Remove 
Snow by City 

THE people of Toronto, Canada, are quite accus­
tomed to snowstorms, but one of unusual severity 

required special effort in order to relieve traffic con­
ditions. The Toronto Transportation Commission, which 
operates the street railway, cleared its tracks of snow 
quickly and with little interference to service. But as 
other parts of the streets were not clean"ed, the car 
tracks were used for all traffic, which caused consid­
erable congestion and affected general business condi­
tions. Prompt action by the city department was 
necessary, and so arrangements were made with the 
Toronto Transportation Commission for the use of its 
tracks and equipment in cleaning snow from the sides 
of the streets. 

In order that the passenger car schedule should not 
be interfered with nor the street car tracks be blocked 

Unm1,lnr Snow at )lanhole for D]s1m11al Altrr Ut>n10,·lng It from 
the Streets of Toronto 

for vehicular traffic, the work was done between 12 
o'clock midnight and 6 in the morning. Ten Differential 
dump cars, of the regular equipment of the maintenance­
of-way department, supplemented by four flat cars, 
were used. 

The snow was loaded into these service cars from 
the street by hand and taken to the nearest available 
manhole and dumped in. Accurate cost was kept by the 
city and comparison was made of this method of re­
moval with previous methods where trucks and teams 
were used. The cost of loading and disposing of the 
snow by means of the dump cars was 17 cents per cubic 
yard, including rental of the car, based on the regular 
rental price established by the Toronto Transporta­
tion Commission; all labor in loading, and the labor 
in shoveling that part of the snow which did not fall 
into the manhole as the cars were dumped. The 
Differential dump cars are 40 ft. 6 in. long and are 
propelled by four motors. 

The cars carry a load of about 25 cu.yd. per car. 
The cost of labor for loading and unloading the flat 
cars was apprximately 5 cents per cubic yard more than 
with the Differential dump cars. 
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Graphs of European Tramway Statistics 

T HE accompanying graphs nre from a report on 
"Fares in Northern and Central Europe," read 

at the Homburg meeting of the Internationnler Strass­
enb:lhn Verein last September by August Winter 
of the Vienna Municipal Tramway. An abstract of 
this report was published in the ELECTRIC RAILWAY 
JOURNAL for Nov. 29. In these charts, the author gives 
the relations between the lengths of tramway lines, 
passengers carried, and populations of the districts 
served for some 47 systems in northern and central 
Europe from which statistics were collected. These 
st:,tistics were divided into four groups as follows: (1) 
systems in German cities; (2) systems in Nonvay, 
Sweden, Denmark and Holland; (3) systems in 
Switzerland; ( 4) systems in the various countries 
formerly forming the Austro-Hungarian monarchy. 

Chart 1' ... ig. 1 shows the relation between the length 
of route, measured in kilometers (or miles) of single 
track, :md the number of inhabitants in the city served. 

The second (Fig. 2) shows the relation between car­
kilometP.rs (or car-miles) run and length of line. This 
the author calls service load and it might be considered 
an index of service. As will be seen, the line 1·ises 
rapidly with the size of city served. 

The third (Fig. 3) shows the relation between car­
kilometers (or car-miles) per unit length of track and 
population of the city served. This the author calls 
service density, and plots two lines to indicate the aver­
ages in each of two groups; i.e., German and all other 
roads. It will be noticed in both lines that the ratio 
of car-miles to miles of route increases with the size of 
city served, but in varying degree. 

The fourth (Fig. 4) shows the number of passengers 

:!~ 
:::, :::, 
a a 

C>::a: 

• 
2'00r--""T-'--r--"""T--~--..---.---...----, 

400r---r--.,.----,,--""T""---,-.,,----,--""T""---, 

" 0 

'a'o 300t----+---+-----'f--,,,'--+---+-----+---+----I 
J! • 

i:~ 

400,--,---r---,---T----,.---.----.--... 

o RoadJ m 61rmar,y 
0 • • Norway, Sw,,,,,,. bmmark I, Helland 
• ,. • Sw1tur/ar,d 

t JOOi----t--- • • • The covnlrt,, lb,.,,,.tl from 
.'! Avstria·lfvngazy 
:ii 
G 

J::; 

.5 

J! ~oo,r--r--1r--t---t----t--o---1f---:--f-i,c;a,oo--f 

g 
f100,--7t--;--7,rc----t--+---f----f---l 

0 0 

Fl&.5 

I 2 3 4 5 6 1 
Number of lnhobltant$ 1n 11undred Thousands 

0 

1 .. hr. -•;uropenn Tramway l!l11llaUca: ltld<'A per lahabltaat la 
Clllea of Jlllruent 8l2e 

carried in cities of different size, and the chart Fig. 6 
shows annual rides per inhabitant in cities of different 
size. This index is usually known as the riding habit. 
In both of these charts, as will be noticed, the curves 
take the general form that might be expected in 
American cities, though the lower riding per inhabitant 
in the German cities as compared with the other groups 
is very marked. Of the groups outside of Germany, the 
Swiss roads seem to show the greatest riding per inhabi­
tant. Some of this additional riding may come from 
the greater number of tourists in the Swiss cities. 

The charts as presented originally showed metric 
dimensions only. English equivalents have been added. 
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Association News & Discussions 

New Yorkers Discuss Interurban Service 
Light-Weight Cars, Motor Trucks, Freight Traffic and Fare Collection 

Are Taken Up at the Midwinter Meeting of New York Electric 
Railway Association-Developments in Gas-Electric Buses, 

High-Voltage Insulators and Discipline Also Topics 

NEW types of passenger cars and 
methods of operation in interurban 

service were the features of the mid­
winter meeting of the New York Elec­
tric Railway Association, held at the 
Hotel Commodore, New York City, on 
Jan. 22. The opinion generally ex­
pressed was that light-weight one-man 
cars have proved satisfactory and have 
not only reduced costs but have given 
better service to the public than the 
older types of heavy cars. 

The morning session was opened with 
a paper on modern fare collection meth­
ods by W. P. Butler, president Johnson 
Fare Box Company, New York. N. Y. 
He described the mechanism of the 
new type "J" automatic coin switch 
fare box manufactured by his company 
which was developed with and first ap­
plied on the cars of the Brooklyn City 
Railroad. Speaking of the experience 
on that property Mr. Butler went on 
to say: 

"There were 220 of these machines 
ins.tailed on the cars of the Brooklyn 
City Railway more than a year ago, 
and the result of their operation has 
been most gratifying to the manage­
ment as well as ourselves. These ma­
chines were not hastily built nor were 
they perfected without making me­
chanical changes to meet the full oper­
ating requirements. This work required 
constant study of platform operations 
over a period of months before it was 
finally perfected. 

"The "J"-type box eliminates the 
human element. The coin does the work 
and each coin deposited in the slot gives 
instantly an audible and visible regis­
tration at its value. It provides means 
for making positive inspection. The 
conductor is accorded ample means for 
observation of fares deposited. He 
can see, in most all cases, what is 
being placed in the slot; if he is not 
certain, he has the facilities of the 
intermediate inspection plate within the 
fare box. The coin, after registra­
tion, drops upon this plate, where clear 
visibility is afforded, and the coin re­
mains in this position until it is re­
leased by the following coin. 

"The instantaneous feature of reg­
istration occurring with the coin itself 
provides for maximum collection of the 
passenger revenue. We are advised 
that on the Brooklyn City Railway 
lines, after these devices had been in 
operation one year, the revenue in­
crease attributed to the Johnson box 
is 4 per cent. This expressed in terms 
of money approximates $500 per year 
per car equipment, which in turn rep-

resents in round figures four times the 
cost of the entire equipment. I do not 
know of any equipment investment that 
pays a higher return. 

"The speed with which the passenger 
boards the car and makes fare pay­
ments is most gratifying. lt has shown 
conclusively on the Brooklyn operation 
and on the Public Service of New Jer­
sey, where a test has been in progress 
for some months, that this box speeds 
in double-quick time the platform pas­
senger movement and affords a splen­
did contribution to time saving. 

"It has its attraction from the public 
viewpoint too. The rider appreciates 
the opportunity of quick fare payment 
and his uninterrupted passage into the 
car, where vacant scats may be few. 
Psychologically, there is a thrill in hear­
ing the bell ring in the register; it is 
an innovation and it is these things 
that please. It helps to bring home 
to the riding public the advantage of 
having exact fare ready." 

In the discussion which followed, 
C. E. Morgan, president of the asso­
ciation and vice-president and general 
manager Brooklyn City Railroad, con­
firmed the statements made concerning 
the successful experience of his com­
pany with automatic fare boxes. H. G. 
Tulley, president International Rail­
way, Buffalo, said that his company 
abandoned the use of fare boxes last 
November. It was felt by the manage­
ment that the conductor had a better 
chance to get fares from all passengers 
if he collected them personally. With 
multiple-coin fares particularly it is 
difficult, he said, to be sure that each 
passenger deposits the right amount. 
E. M. Walker, president Schenectady 
Railway, concurred in part. He said 
that while the fare box is probably 
ideal for single-coin fare collection, it 
is not entirely satisfactory with multi­
ple-coin fares. 

FREIGHT TRAFFIC 

"Freight Traffic - Its Source and 
Developments," was the subject of a 
paper presented by F. W. Brown, gen­
eral superintendent Michigan Railroad, 
Grand Rapids, Mich. An abstract of 
this paper appears elsewhere. 

In the discussion on this subject 
F. W. Watts, general express agent 
New York State Railways, said that 
his company had put in operation motor 
trucks supplementing the electric lines 
and primarily for short-haul service. 
The trucks had been in service for so 
short a time that no definite figures 
could be given as to the financial re-

suits. In some cases, shippers had ex­
pressed a preference for trucks rather 
than electric cars, even at a higher 
rate, because better speed could be 
made. The longest route on which 
these trucks are being run is 22 miles, 
and service is given to some places 
which are not reached by trolley. 

H. C. Stanton, general freight and 
passenger agent Rochester & Syracuse 
Railroad, said that company was mak­
ing a study of the truck business, but 
as yet had not engaged in it. 

T. C. Cherry, general manager 
Rochester & Syracuse Railroad, sug­
gested the association should take the 
position that motor trucks engaged in 
the general transportation of freight 
should be classed as common carriers 
by the state and placed under the 
supervision of the Public Service Com­
mission. This suggestion, on motion, 
was referred to the legislative com­
mittee. 

There was no discussion on the paper 
on "Light-Weight Interurban Cars," by 
W. J. Clardy. This appears elsewhere 
in this issue. 

LIGUT-WEIGHT INTERURBAN CARS 

In the absence of J. M. Bosenbury, 
his paper on interurban one-man oper­
ation on the Illinois Traction System 
was read by W. J. Harvie, vice-presi­
dent of the association. An abstract 
appears elsewhere in this issue. 

In a written discussion F. E. Fisher, 
general manager Illinois Valley divi­
sion, Illinois Traction, Inc., described 
some of the things that have been done 
to facilitate one-man operation with 
these cars. Spring switches have been 
installed at all meeting points and 
overhead frogs at the turnouts. Where 
single-end sidings are in use the spring 
switches are so arranged that the oper­
ator of the car first arriving at the 
meeting point can unlock the switch, 
go into the siding, reset the switch for 
the main line and then after the other 
car has passed can back out and pro­
ceed without leaving his position on the 
car. For train dispatching jack boxes 
have been placed on the poles with 
telephone sets on the cars. This per­
mits the same train-order system to 
be qsed as with the two-man cars. 
Fare collection is done with Ohmer 
registers, which are worked by pedals 
and are so placed that the majority 
of the passengers can see the reading. 
Hat checks are issued by the conductor 
and are collected when the passengers 
leave the car. 

George L. Kippenberger, assistant 
manager St. Louis Car Company, 
sketched the extreme conditions of com­
petition now existing due to the devel­
opment of highway transportation 
methods. He mentioned the demand 
that exists among the public for "some­
thing new." This bas been satisfied to 
a considerable extent by the motor bus. 
He feels that an interurban car with 
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thc same features ns those which have 
bccn adapted to the de luite type of 
intcrurban bus would draw passengers 
back to the railway, as it is possible 
to make them materially better than 
can be done with vehicles running on 
the highways. Following the formal 
discussion a moving picture was shown 
illustrating the actual operation of the 
Illinois Traction cars that had been 
described. 

In the informal discussion which fol­
to,ved, J. C. Thirlwall, General Elec­
tric Company, remarked that while 
until recently 1,000 lb. per mile per 
hour of free running speed was con­
sidered the lightest weight that was 
feasible in an interurban car, recent 
rars have been built weighing not more 
than 40,000 lb. for a maximum speed of 
50 m.p.h. The reorganized Buffalo & 
Erie Railway has just begun operating 
rnrs weighing 37,000 lb. at a speed 
running well over 50 m.p.h. With good 
wcather, he said, it would be possible 
to bring the maximum speed up to 
60 m.p.h. 

The old . idea was that light-weight 
cars were inherently flimsy. Modern 
light - weight types, however, have 
proved satisfactory. The Western 
Ohio Railway is operating 34,000-lb. 
cars which stand up well in high-speed 
service. A similar rerord has been 
made by the Dallas-Terrell line. The 
maintenance of 34,000-lb. cars on this 
line has been brought to a very low 
cost. The Kentucky Traction & 
Terminal Company is operating sim­
ilar cars up to speeds of 40 m.p.h. 
After making 330,000 miles per car, 
the maintenance cost last year, which 
was the third year of service, was at 
the rate of a cents per car-mile. 

Carl H. Beck, Westinghouse Traction 
Brake Company, pointed out the neces­
sity for very high braking rates for 
all cars that have to run in city street 
traffic. This demand has been met by 
the variable load brake, which permits 
the i:ame braking ratio for a full car :i,; 

for an empty car and makes possible 
much quicker stops in traffic with 
resultant reduction in accidents. 

An interesting paper on "High-Volt­
age Insulators and Their Relation to 
Radio as Affecting Railways" was read 
by G. B. Smith, engineer Ohio Brass 
Company. He spoke of a number of 
the problems of insulation of power 
transmission lines at 100,000 volts and 
over. The interference with radio re­
ception produced by imperfect insula­
tion has resulted in finding many 
defective insulators. He cited a case 
where radio co-operated to locate a 
section of track where Hie bonding was 
poor, so that the railway was able to 
correct the difficulty. An interesting 
development mentioned by l\lr. Smith 
was the use of high-frequency currents 
for telephoning over power transmis­
sion lines. He said that this made it 
Possible to transmit messages where 
the use of ordinary telephone lines was 
impossible and assisted materially in 
assuring continuity of power service. 
Following the presentation of liis 
paper, l\lr. Smith showed a number 
of lantern slides illustrating different 
methods of controlling high frequency 
discharges and the effecLc; of screening 
to pre\'ent flashovers. 

A paper describing the development 

of gas-electric buses was presented by 
J. C. Thirlwall of the General Electric 
Company. This ·was discussed by J. 
A. Queeney of the Philadelphia Rural 
Transit Company. Abstracts of thiR 
paper and the discussion arc publishe,l 
elsewhere in this issue. 

Dr. F. S. l\lacy of the Brooklyn-
1\lanhattan Transit Corporation pre_­
i-ented a paper in which he discussed 
the essentials of discipline. This &!so 
is abstracted elsewhere in this issue. 

The afternoon session was concluded 
by a short progress report by the 
accountant.ci' committee of the associa­
tion. which was read by its chairman, 
E. H. Reed, auditor Brooklyn City 
Railroad. 

The principal speaker at the dinner 
was Clifford E. Paige, vice-president 
Brooklyn Union Gas Company, who 
said that public sentiment was chang­
ing in favor of the public utilities since 

they have been giving more attention 
to winning the confidence of the public. 
The street railway11 are now advertis­
ing their bu11lnes11 more extensively 
than ever before. Their best salesmen, 
however, must be "contact men"--con­
ductors or motormen. Courtesy, he said, 
is never an accident but always a de­
velopment, which should be fostered in 
all those having to deal with the gen­
eral public. 

President Morgan announced that 
this was the largest meeting the 
New York Association ever held, some 
750 being present at the banquet. Nine 
past-presidents of the association were 
in attendance. J. K. Choate responded 
for these past-presidents with a few 
fitting remarks. The meeting con­
cluded with a humorous address by the 
Rev. W.W. Giles of East Orange N. J., 
who spoke on "Personality-The Busi­
ness Man's Greatest Asset." 

Interurban Freight Traffic-Its Source 
and Development* 

Importance of Developing Additional Source of Revenue for Interurban 
Properties-Use of Motor Trucks in Connection with Electric 

Railway Lines Opens Up New Possibilities-Joint Rates 
and Through Billing Important 

BY F. W. BROWN 
G"neral Superintendent Michigan Railroad, Grand Rapids, l',llch. 

F REIGHT traffic handled by electric 
lines in the last 10 years has in­

creased fourfold, the freight car-miles 
operated have increased two and one­
half times and the freight equipment 
has been doubled. This of itself ought 
to be a convincing argument in favor 
of freight traffic as an undeveloped 
source of revenue. 

Many electric . line managers now 
recognize that the greatest opportu­
nity for development lies in freight 
service, and realize that the standard­
ization of equipment, the possibilities 
of more through and competitive rates 
between cities and stations, the opera­
tion of longer trains, and the loading 
of cars to capacity are all important 
factors to successful and profitable 
freight transportation. 

There are still a number of diffi­
culties that have not been overcome, 
not the least being that so many of 
the lines operate over city tracks, and 
are therefore subject to municipal reg­
ulations as to the hours during which 
they may haul freight cars, or the 
number of cars in such train, also the 
type of equipment required by such 
municipalities. 

On the side of personnel, it is impor­
tant that all the employees be efficient. 
One incompetent or disagreeable em­
ployee coming in contact with the pub­
lic will offset the work of several ca­
pable and excellent men. To be more 
specific-I would say that one local 
freight agent who is curt, or has not 
the faculty of meeting and plea11ing the 
public, can do more harm than can be 
overcome by several solicitors, or by 
several months of first-class service. 

"AbAtract of a paper before the New 
York l•:ll'clrlc Railway AMoclatlon, New 
York Cit>·, Jnn. 22. 1925. 

Therefore, the right men should be 
engaged as local freight agents, the 
right sort of solicitors put in the field, 
and the right men to handle freight 
claims are essential to the success of 
the undertaking. To be too saving in 
salaries at this point might easily be 
fatal to the whole project. Any solici­
tor who cannot increase the business 
five times over and above his salary 
is in the wrong field. 

SOURCES OF FREIGHT TRAFFIC 

Where can we look for traffic? First, 
in our own immediate territory; sec­
ond, in adjacent territory. It is aston­
ishing how much new business a solic­
itor will find in a territory that he 
has worked over and over again, by 
knowing intimately all the sources of 
traffic, and the men who control it, 
and by acting promptly on tips he re­
ceives, or things that come under his 
observation, often accidentally caught 
from some casual source. 

Another feature , and one which has 
not been greatly developed, is to use 
truck Jines for reaching towns not now 
served by electric railways. From 
nearly every terminal of any impor­
tance there are truck lines operating to 
villages and towns within a radius of 
30 miles, that should become feeders 
of the electric line, through rates and 
through billing being provided. In 
other words, the truck line in this case 
would become an extension of the elec­
tric line. There is no reason to bclic,·e 
but that 11uch service can be success­
fully developed, and is one of the fields 
now open to electric lines. Any num­
ber of localities not well 11en•ed by 
steam road!'. on at'count of their loca­
tion on branch or short lines would be 
su:i1ccptible to a far greater dc,·elop-
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ment if they had better transportation 
facilities. It is n9t meant by t his that 
the truck, in connect ion with electric 
lines, is expected to deprive the steam 
railroads of their business, but that 
with additional transportation facilit ies 
there will be more traffic to move. This 
co-ordinates the truck and the electric 
railway to the mutual benefi t of both. 

Electric railways should endeavor to 
locate industries on their lines, and 
while it has not yet become possible 
in all cases to handle standard M.C.B. 
equipment in road haul, as all lines 
are not physically able to do so, and 
also because of the o~jection of steam 
roads to pro-rating with electric rail­
ways, for the present revenue may 
be obtained from handling such equip­
ment in a switch movement. However, 
we should not say that the electric 
lines should not expect to be able in the 
not far distant future to move traffic 
in connection with steam railroads, 
There are a number of the larger steam 
lines which have fought this for years, 
but there are signs of a break among 
some of the other lines, and I believe 
it is not impossible, with the right kind 
of effort, to establish joint rates in 
connection with certain steam lines, 
very much to the advantage of the 
electric. In view of the experience of 
the past this may seem a bit visionary, 
but it is not so; we have not gone after 
it half hard enough. 

Another opportunity that is opened 
can best be presented by relating an 
actual experience: An electric rail­
way served a celery-growing district 
and had for a number of years counted 

. on that business as certain. It was 
regular until the motor truck came into 
the field and picked up the celery at 
the grower's place and transported it 
direct to the market, some 25 miles 
distant. The representative of the 
electric immediately started to develop 
another market for this celery and, 
after bringing the commission men 
from another city and growers to­
gether, succeeded in developing a busi­
ness the second season that totaled 
100 carloads. The new market was 
200 miles distant and is not likely to 
be affected by the motor truck. 

THROUGH RATES IMPORTANT 

Through billing and competitive 
rates ahould not be overlooked. Agents 
should be able to quote promptly the 
through rate to as many points as it 
is possible to establish. A truck haul 
between two terminals may be neces­
sary, but that ca!'l be arranged; make 
the truck line part of the through 
transportation and participating in the 
through rate; but where lines can be 
made to connect, through cars should 
be run. 

These cars should serve the double 
purpose of affording the shipper the 
through service and saving the cost of 
frequent handling. Every time a ship­
ment is handled it adds from 50 cents 
to 75 cents to each ton so handled, de­
pending on the volume. The through 
rate, and especially the through serv­
ice, appeals most to the shipper and 
increases the importance of the elec­
tric railway in his mind. 

One other matter I should like to 
mention. That is to appeal to man­

. agers not to handicap their traffic de-

partments by failure to furnish facil- Additional facilities, oftentimes pro­
ities for the development of freight vided with the expectation that such 
t raffic. Many a traffic manager has would take care of the needs of the 
become discouraged when he sees where traffic department for some time, are 
business can be obtained but cannot f ound to be taxed to their utmost in 
be handled for lack of terminal facil- a very short period after being pro­
ities, or other conveniences necessary. vided. 

Essentials of Discipline* 
Principles Underlying the Methods Used by a Large Electric Railway 

in Obtaining Loyalty and Co-operation from Its Employees 

BY F. S. MACY 
Physician-In-charge, Medical Bureau of t he B rooklyn-Manhatta n Transit Corporation, 

Brooklyn, N . Y. 

D ISCIPLINE is essentially teach­
ing, training, the cultivation of 

some particular belief or code, educa­
tion in some especial occupation or pro­
fession. Industrially, discipline is any 
method, system or kind of training de­
signed to accom·plish profitable results 
by regulated, co-ordinated, combined 
efforts. 

Good discipline begins with the 
proper selection of employees. Given 
the men, the next point is in recogniz­
ing the principle that control of the 
mass is based upon the control of the 
individual. All discipline narrows 
down to that. And the secret of con­
trolling the individual lies in knowing 
and in understanding every employee 
to the limit of our ability in that art. 
In addition certain conditions must be 
fulfilled or fostered as the case may 
be. For instance, respect for himself 
and his boss; for he cannot give the 
full measure of return to his company 
unless he respect.,; it, and he cannot 
respect it unless he honors himself in 
working for it. And he must respect 
his boss because he is a disciple of the 
boss, who, to him, the employee, typi­
fies the company. Courtesy is one road 
to respect. "Please" and "Thank you" 
are the most powerful words in indus­
try. They make unnecessary many 
pages of rules, because they prompt 
consideration and forethought. 

Courtesy, to be exacted from the 
men, must be punctiliously extended to 
them by their chief. A .man must not 
be treated like a yellow dog if he is 
expected to act and to work like a thor­
oughbred. Before a man can respect 
himself and act like a man, he must be 
treated like one. Even in reprimand, 
cold, calm courtesy is a weapon that 
baffles all offenders because it admits 
no rebuke in reply. 

An employee must be loyal, other­
wise he is an indifferent worker and a 
mere time server, so that his product 
falls below the standard of excellence 
that it is the object of discipline to 
ma intain.. Loyalty, like respect, is 
mutual if it is genuine. It is t he cul­
t ivation of this spirit, mutual respect, 
mutual loyalty, mutual confidence in 
and fid elity to one another and the 
common code, t hat forms the basis and 
the very structure of military disci­
pline and national security. We can 
have no bet ter model. 

It is usually easy enough to get men, 
It is quite another thing to keep them, 

•Abstract of a paper before the New 
YBrk El<>ctrlc Railway Association, New 
York City, J a n. 22, 1925. 

to train them into a high state of effi­
ciency and to hold them after they are 
trained and hence most valuable. Noth­
ing el se helps in this respect so much 
as these f ew principles so briefly out­
lined. The individual must be intelli­
gently studied a nd analyzed, so that 
he may be fit ted into his right place as 
a cog in a machine ; he must respect 
and be respected. He must be loyal, 
and the company must be faithful to 
him. The net result is an appeal to 
the sense of personal possession. The 
man comes to look upon the company 
as something iao intimately associated 
with himself as to be, in a sense, his 
own; the object of his affect ion and 
pride, upon whose prosperity his own 
depends, in the spirit of which he lives 
and for which he would die, and not 
seldom does, especially in the railroad 
industry. 

So much depends upon the superin­
tendents-or the immediate bosses of the 
men in cultivating the essential qual­
ities of concerted effort that a corpo­
ration is largely what these men make 
it. Personal bias or preference mani­
fested in the guise of office are fatal to 
discipline. The privileges t he boss con­
fers, the preferments or promotions he 
recommends must have no foundation 
of friendship. On the contrary, to 
promote, for example, a man on his 
merits but known to be personally dis­
tasteful to the boss, is a master stroke 
of discipline when the occasion justifies 
it; because it is a visible evidence of 
a square deal, an advance untainted by 
personal considerations. And just as 
he must not be influenced by personal 
favoritism to confer privileges, so, too, 
he must not use his official position to 
obta in favors for himself. To borrow 
money from subordinates, for example, 
or to gamble with them, is worse than 
dangerous. 

Yet the personality of the chief is 
bound to be reflected in his perform­
ance of duty, nor do I maintain that it 
ought not to be. Indeed, the right kind 
in t he right way is necessary. Neither 
do I mean that he should not do 
humane, kind things officially when I 
say that his office is impersonal. On 
the contrary, he should study to do 
those things for reasons I have given. 
But I do make a distinction between 
personality in the sense of character 
and personal attributes as biasing fac­
tors in office. 

When I say that the chief should be 
~pproachable I have in mind what I 
call the open-door policy. This consists 
s imply in giving every man a hearing 
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no matter how perfectly the merits of· 
his case may be known. If for no other 
reason the practice is desirable because 
it adds to general confidence, and to 
the chief's fund of information about 
men in general. Ono can always get 
n new viewpoint, useful, perhaps, on 
some other occasion. Besides, no 
matter how thoroughly subordinates 
are trained in the policies of the boss, 
as they must be, differences are bound 
to arise and it is one of the most im­
portant duties of the chief to see that 
these are adjusted. 

Occasionally it will be found that 
the man is right and the chief's assist­
ant ,,Tong. In such cases the assistant 
must always be sustained, in appear­
ance. The chief should hear all parties 
concerned and then follow up the case 
to conclusion, as an added source of in­
formation concerning the qualifications 
of his personnel, and to assure himself 
that justice has been done. He must 
also be equally scrupulous in analyz­
ing himself and in correcting such mis­
takes as he himself may make. It 
takes a big man to say to his inferior, 
"I am wrong in this case," but he sel­
dom loses by doing so. 

The open door naturally suggests the 
closed door; in other words, punish­
ment, which is often confused with dis­
cipline itself. Appreciation, commen­
dation, appeal to the common spirit, are 
often far more effective and better 
means politically of securing or main­
taining discipline. Nevertheless, pun­
ishment is a valuable and necessary 
aid in appropriate cases, though theo­
retically it is a confession of weakness, 
an admission of inability to cope with a 
situation intellectually. Sarcasm, loud 
bawling, angry epithets, are cowardly 
and weak because they admit no offi­
cial reply or explanation and reduce a 
judicial process to a personal quarrel. 
For the same reasons, no man should 
be allowed to be impudent or disrespect­
ful to his chief. The boss should put 
him out and resume the matter when, 
and as soon as, it can be settled coolly 
and judicially; and if he finds his own 
gorge rising to the spillway he should 
promptly dismiss his man until he can 
control himself. 

Know everything that is going on; 
not by spying or through spies, but in 
the open with keen ears and keener 
eyes. Let praise or approval be be­
stowed in the open. But let reproof 
and reprimand be administered behind 
the closed door. Public humiliation 
destroys self-respect and antagonizes 
all who witness it. 

Punishment or penalties should seem 
to be the natural consequence of the 
offence. They must therefore be ap­
propriate, even ingenious, and duly 
proportioned to the circumstances, but 
never degrading. 

Discharge is a terrible thing, both 
economically and humanly. It deprives 
the company of a man more or less 
trained, and it causes human suffering. 
Yet it is necessary at times, for the 
good of the whole. It hos but one 
legitimate function, the elimination of 
the hopelessly unfit, the incurable 
agitator who undermines the common 
prosperity and the man who has 
proved himself temperamentally or 
otherwise not amenable to any con­
structive influence. But remember that 

the incorrigible and the incompetent 
may be only square pegs jammed into 
round holes. 

One cause of resentment among men 
at being penalized is the feeling that 
the boss is on a plane so much higher 
than themselves that he cannot under­
stand them. To overcome this I 
devised what I called a "Discipline 
Board," composed of an odd number of 
men with excellent records and suitable 
qualifications in general. Complaints 
and infractions were referred to this 
board. I retained the approving and 
amending powers, for obvious reasons. 
and made it plain that the board was 
advisory only. I often mitigated, but 
I never exceeded their findings if these 
were adverse to the man concerned. 

This board accomplished several 
things. l\len felt that they had been 
tried by a jury of their peers, and there 
was never a question of fair treatment. 
l\fembership on the board was an ex­
pression of the highest commendation 
and furnished a wonderful incentive to 
good work. It provided me with a 
number of men undergoing practical 
training in the judicial side of manage­
ment from whom I could choose a 
tested assistant as occasion arose. It 
operated as a buffer between the men 
themselves and the consequences of in­
dividual prejudice or misunderstanding. 
It strengthened rather than weakened 
my own position by promoting content­
ment and inspiring confidence in me as 
a man and an official. Incidentally it 
saved me some terrific strains on my 
temper. 

Now comes the question, how may 
one judge whether discipline is good 
or bad? Here a.re a few tests: 

Is the quality of the output what it 
should be? 

Do the men work willingly and come 
to their duties promptly and cheerfully? 

Are there incentives such as the 
prospect of advancement, pension, etc.? 
In other words, can they see something 
ahead for themselves? These are 
essentials to contentment, and content­
ment is necessary to loyalty or com­
pany spirit. 

What is their opinion of the boss? 
It ought to be that he is a fine man 
who can be hard as nails when occasion 
demands. 

All things considered, is the labor 
turnover high or low? If it is high 
there is something wrong in working 
conditions. Too often it means in­
justice and wrong principles of control; 
poor production as a result of un­
trained and discontented workmen and 
consequently too high an overhead and 
lower profits. 

Is the sick rate higher or lower than 
conditions warrant? The higher the 
rate the more likely it is that men are 
malingering to escape hateful condi­
tions and that they arc therefore lack­
ing in loyalty. In general, too high a· 
sick rate has the same significance ns 
an excessive labor turnover. 

Are punishments and penalties im­
posed in excessive numbers? A high 
punishment rate reflects discredit upon 
the boss, as a rule, and indicates a fault 
in his ability to understand and train 
his men. On the other hand. an ex­
ceedingly low rate must not be taken 
as an index of high discipllne without 
corroborative indications. 

Finally, analyze every disciplinary 
incident. Take it apart and see how it 
is humanly made. There Is a lesson in 
every one. Superintendents should dis­
cuss their difficult cases with one an­
other; transfer them from one to 
another to observe the effect of change 
of environment and personality on effi­
ciency. Indeed, if the art of discipline 
had been sufficiently cultivated in the 
beginning, the necessity for organized 
labor would never have existed; and If 
the art were even now as far advanced 
as it should be, the organized labor 
would have no justification. Discus­
sions, experiences, opinions, all are 
productive. I offer you mine for such 
service as they may render. 

Results with Light-Weight 
Interurban Cars* 

BY J. M. BOSENBURY 
Superintendent of Jllotlve Power llllnols 

,Traction System, Springfield, Ill. 

T HE Illinois Valley division of the 
Illinois Traction System, consisting 

of approximately 101 miles of road, was 
originally built about 20 years ago. 
It was equipped with heavy double­
truck two-man interurban passenger 
cars weighing approximately 94,000 
lb. each and seating 56 passengers. 
These cars were operated on hourly 
schedules, but the decrease in business 
caused the operating officials to reduce 
the service to headways averaging 
about 2 hours, with few trippers morn­
ing and evening 

An analysis of the factors involved 
showed that the solution of the problem 
was a light-weight one-man interurban 
car. With this idea in view, the officers 
of the company directed the engineers 
to design a car that would as nearly 
as possible meet all of the requirements 
of the traveling public. Comfort and 
attractiveness were considered most de­
sirable. This was provided by use of 
more comfortable seats. better heating 
and ventilation, better toilet facilities, 
easier egress and ·ingress and a pleas­
ing appearance, both Inside and outside. 
The car was equipped with all of the 
modern safety appliances and labor­
saving devices. While it was of light 
weight, strength and safety were not 
sacrificed to obtain the desired result. 

It was also considered that the car 
must be of an entirely new design, that 
would embody all of the good features 
of past practices and at the same time 
all desired new developments, incorpo­
rated in a car that would appcnl to the 
traveling public and also be easily oper­
ated on an interurban line by one man. 

The resultant car in general is a 
single-end, double-truck one-man inter­
urban car with arch roof, having the 
main passenger compartment at the 
front and with a combination smoking, 
baggage and express compartment in 
the rear. [This car was described and 
illustrated in the ELECI"RIO RAILWAY 
JOURNAL for Jan. 10, 1925-ED.] 

Particular attention was paid to in­
sulating the car, both the roof and the 
s ide g irder plntcs. To make the car 

0 Abslrncl of • paper before the New 
York Electric Rnllway Amoclatlon, New 
York City, Jan. U, 1915. 
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more comfortable in extremely cold 
weather, storm sash are mounted over 
the lower sash in .long sections. These 
storm sash have small ventilators at 
the bottom, which may be operated 
from the inside of the car. The upper 
or Gothic sash are prevented from radi­
ating heat by being protected on the 
inside with a la-in. mahogany veneer 
panel, which gives a dead air space. 
This panel is hidden by the curtains 
which are arranged to stop w_ith the 
lower edge at the top of the movable 
sash. This provides clear vision at all 
times. The car being single-,ended, 
with the main passenger compartment 
in the front portion and without a front 
bulkhead, provides the passengers with 
a clear and unobstructed view of the 
track ahead and of the surrounding 
landscape. 

The new service was started on an 
hourly schedule on Aug. 3, 1924, and 
operated in this manner until Aug. 20, 
at which time an unprecedented storm 

accompanied by a cloudburst washed 
out a number of bridges and embank­
ments. These unfortunate occurrences 
cut the line into several sections, mak­
ing it impossible to operate through 
cars and maintain full service. So 
much damage was done that the recon­
struction of the bridges and track was 
not completed until Dec. 4. Therefore, 
sufficient operating statistics to show 
the value of this new service are not 
available. However, the manner ,in 
which these cars were received by the 
public and the officials of the commu­
nities through which they operate, and 
the many former patrons that had been 
lost to other forms of transportation 
that have returned to these cars, indi­
cate that they are meeting expecta­
tions, and that portion of the December 
report that is available indicates in­
creased earnings and decreased operat­
ing expenses, which latter was mate­
rially affected by a large decrease in 
power consumption. 

Gas-Electric Drive for Buses* 
Experience with Vehicles of This Type During the Past 20 Years Is 

Outlined-The Ad·rnntages Are Claimed to l\lore Than Offset 
the Greater Weight and Origina] Cost 

BY J. C. THJRLWALL 
nallwa)• Engineering Department General Electric Company 

M ANUFACTURERS have been 
building various forms of gas­

electric drives for rail cars, automo­
biles, buses, tractors and ships for 20 
years or more, and a great deal of such 
equipment has been put into actual 
operation. In 1905 a single-deck bus 
was built for the Fifth Avenue Coach 
Company that was driven by a gas­
electric set built by the General Elec­
tric Company. This weighed about 
9,400 lb. and used a 40-hp. four-cylin­
der engine to which was attached a 
12-kw. generator. Two motors were 
used with chain drive and a double­
reduction gear, giving a maximum 
speed of 15 m.p.h. 

Three years later 10 more buses were 
put into service by the Fifth A venue 
Company, with similar equipment. 
These operated for about 6 or 7 years 
before being retired. The only criti­
cism of their performance was the 
inferiority of their engines as com­
pared with the De Dion type that had 
been adopted by the operating company 
for its other buses. Due to relatively 
lower engine speeds, the weight of the 
electrical equipment per kilowatt 
capacity was considerably higher than 
it is today. Nevertheless, these buses, 
designed throughout for the electric 
transmission, weighed only 347 lb. 
more than the buses with mechanical 
drive. A single-motor vehicle built in 
1910 actually weighing 70 lb. less than 
the mechanical type, operated until 
1917. 

About this time the Tillings-Stevens 
Company in England began develop­
ment along similar lines and since has 
carried it forward to a point where 
there are today in successful operation 
numerous fleets of these gas-electric 

•Abstract or paper before the New York 
F.lectrlc nallway As,.oclatlon, Xew York 
City, Jan. 22, 1925. 

buses totaling some 1,500, about 300 
of which operate in London. 

In 1912 we installed a considerable 
number of gas-electric equipments on 
heavy-duty trucks, notably airial 
ladder trucks for fi~ departments, 
street sweepers and commercial trucks 
of from 2 to 5 tons capacity. 

In 1918, at the request of the War 
Department, we designed and built 90 
mobile searchlight power units, one of 
which served at the front-line trenches 
in France. These trucks, weighing 
9,000 lb., used an 80-hp. Cadillac engine 
and a 20-kw. generator and single 
motor. On test in February and March, 
1919, one of these units went from 
Massachusetts to Florida and return, 
through exceptionally muddy clay 
roads, without a failure in any part of 
the driving mechanism. The first 
American tank had gas-electric drive, 
and two 80-ton 240-mm. gun mounts 
were similarly equipped. 

During the same period, 1905 to 1915, 
we built some 90 rail cnr equipments, 
using 100-kw. generators with 175-hp. 
engines in combination passenger and 
baggage cars that weighed from 45 to 
55 tons. A considerable number of 
these cars are still in active service 
after 15 years. Several of somewhat 
lighter weight have been sold during 
the past year. 

An even more extensive commercial 
development was made in storage bat­
tery trucks, thousands of which are 
today operating in e,·ery class of com­
mercial trucking. The American ex­
press Company, for instance, has a 
number of fleets of battery-driven 
delivery trucks aggregating some 
1,600. 

About a year ago Mitten Manage­
ment, Inc., having decided to engage 
extensively in bus transportation and 
realizing the disadvantages of the 

standard mechanical drive, asked u:; 
to submit a sample gas-electric equip­
ment that would enable it to dispense 
with the differential and to use a dual 
drive. It felt, as many other opera­
tors do, that the differential itself is an 
inefficient and weak part; that it pro­
motes skidding and wheel slippage in 
starting on slippery streets; that the 
hump in the center of the axle neces­
sitates carrying the body higher than 
is necessary with dual drive. To build 
a mechanical dual drive appeared im­
practicable. With electric drive, it 
merely meant the use of two motors, 
mounted side by side and connected to 
two driving shafts. 

Other objections to the ordinary 
automotive drive are the clutch and 
gear shift, which are short-lived, high 
maintenance parts. Moreover, as 
ordinarily used by drivers, they are 
weapons of mechanical assault and 
battery on the engine, chassis frame, 
bearings, and tires. In other words, 
the ordinary rapid acceleration of a 
heavy bus, with a gear shift, is a serie,: 
of terrific torsional strains and of ex­
cessh·e engine speeds, that shorten the 
life of the engine, of the gearing, of 
the tires and of the whole vehicle. 

Electric drive reduces the severity of 
the torsional stresses, applies the 
power in a i,,moother and more constant 
manner, greatly reduces the peaks of 
engine speed, and in frequent stop serv­
ice appreciably reduces the number of 
engine revolutions per mile. The re­
duction in speed permits the use of 
higher compression and, together with 
the higher thermal efficiency of mod­
erate engine speeds, results in fuel 
economy. 

In frequent-stop service a driver will 
make from 1,500 to 2,000 shifts of the 
gears in a 9-hour day. The physical 
and mental strain of performing this 
duty is considerable. In addition, each 
shift requires that the d1;ver take his 
hand from the wheel, and to some ex­
tent distracts his attention from the 
steering of his car. With the electric 
drive the entire speed control is in the 
foot accelerator and he need never take 
either hand from the wheel except to 
apply the emergency brake. 

For the reason just mentioned, and 
because there is less danger of skid­
ding, the passenger rides in greater 
safety. He is Jess apt to be thrown 
while standing in the aisle as a result 
of jerks in starting, and his comfort 
is enhanced by the lack of noise and 
vibration that is ordinarily so notice­
able. 

Equipment developed for use on the 
larger size buses, tests of which have 
been made in Philadelphia during the 
past eight months, includes a 25-kw. 
generator, weighing approximately 
900 lb., directly connected to the 
engine. The particular engine used in 
the P.R. T. tests was a six-cylinder 
machine that developed 60 hp. at 1,200 
r.p.m. 

On its shaft has been mounted the 
armature of an exciter provided to 
obtain instant pick 1.1p of voltage as 
the engine is accelerated. (One of the 
objections to previous designs was a 
lag in voltage pick up that reduced 
acceleration of the buses.) The gen­
erator has a main series field and an 
auxiliary shunt field that is energized 
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by the exciter. The serie.. windings 
build up a magnetic field in opposition 
to that created by the shunt winding, 
giving a nearly constant power, the 
voltage drooping at high current out­
put. and increasing as the current 
drops. There also is a neutralizing 
effect at low speeds, so that when the 
engine ii; idling the voltage generated 
is so low as to produce a negligible 
current throughout the motors. They 
can, therefore, be permanently con­
nected to the generator. 

While the generator has a nominal 
rating of 25 kw. in actual tests, its out­
put varied from 500 amp. at 70 volts, 
or 35 kw., to 160 amp. at 200 volts, or 
32 kw. Under tests that boiled the 
radiator of the driving engine it oper­
ated within safe temperature limits. 

Two motors, weighing 440 lb. each, 
of the automotive type, barrel· shaped, 
and of about 20 hp. on a railway rating, 
were used in these tests, with a double 
reduction gear ratio of 10.8/1. With 
this combination on a double-deck bus, 
which without load weighed 16,870 lb. 
and with full load approximately 26,000 
lb., free running speeds of from 26 to 
30 m.p.h. were obtained, depending 
upon the loads carried. 

Rates of acceleration were very uni­
form, approximately 2 m.p.h.p.s. up to 
10 m.p.h. and 1.5 m.p.h.p.s. up to 15 
m.p.h. being the average of many tests. 
It was found that the buses with me­
chanical drive could equal these rates, 
but only by racing the engine through 
holding too long in intermediate gear 
positions. The normal engine speeds 

while accelerating with the gas-electric 
drive were between 600 and 1,300 r.p.m. 
The maximum engine speed (at 30.5 
m.p.h. bus speed) was 1,550 r.p.m. On 
hill-climbing tests, on grades of Crom 
5 to 8 per cent, the engine speed varied 
only between 1,150 and 1,325 r.p.m. 

With mechanical drive on second or 
third gear position engine speeds of 
2,000 to 2,200 r.p.m. were frequently 
reached, and rcnaings as high as 2,600 
r.p.m. were noted, depending on the in­
dividual driver and his methods. 

Schedule speed tests gave similar 
results. On various runs involving 
from three to nine stops per mile the 
drivers of the gas-electric bus estab­
lished uniform records of schedule 
speeds. It was found that for short 
periods drivers on the mechanically 
equipped buses could, by abusing the 
equipment, get over the course in np­
proxima tely the same time, but they all 
admitted that to maintain such sched­
ules all day would be physically im­
possible. 

The electric equipment and the dual­
drive axle add some 1,800 lb. to the 
weight of a 66-passenger bus, less than 
8 per cent of its loaded weight, and 
approximately 10 per cent of its first 
cost. Those are the only apparent dis­
advantages. 

Against these may be set the greater 
comfort and safety for passengers and 
crews, lower maintenance and reduced 
depreciation on the entire bus and its 
equipment, greater mileage per gallon 
of gas or of oil, and higher schedule 
speeds. 

Philadelphia's Reasons for Gas-Electric 
Buses* 

Constant Starting and Stopping of Buses in City Service with Clutch and 
Gear Shift Produces Strains in Body and Chassis That Result in 

l\lechanical Trouble and Short Life of the Bus 

BY J. A. QUEENEY 
Phlladelphla Rural Transit Company, Philadelphia, Pa. 

,vith a few exceptions, the type of 
buses in operation in various cities was 
really a truck chassis with a body 
mounted on it. We found it to be the 
opinion of bus operators that the life 
of the bus was somewhere between 3 
and 5 years, a most startling situation 
to us who are accustomed to dealing 
with street cars whose life is admit­
tedly not less than 20 years. We found 
that not only was the life of the bus 
relatively short, but its operating costs 
much higher than those of a street car 
of the same capacity, so we devoted 
much time to find the reasons for the 
shorter life and the higher cost of the 
motor coach. I - , 

In the Dec. 13 issue of ELECTRIC 
RAILWAY JOURNAL appeared an article 
by B. Hilburn, general manager Tulsa 
Street Railway, Tulsa, Okla., which 
summarized the defects of the ordinary 
mechanical drive of the gasoline bus 

.and the rapid deterioration of the 
vehicle that results. This sums up in a 
few words one important reason why 
we decided to adopt the electric drive 
instead of the mechanical. 

As a result of our studies we drew 
up what I might call fundamental 

• Ab~lrart ot '11~cus~lon beto,·e the Ne"· specifications coverin" a gas-electric York F.lcrtrlc Hnllwa>· ,\•M><'lntlon, l':e\\' ,., 

SIX weeks ago the Philadelphia Rural 
Transit Company, which is the 

motor coach organization of the Phila­
delphia Rapid Transit Company, pur­
chased 200 gas-electric motor coaches, 
125 of which are 66-passenger double­
deck coaches and 75 of which are 33-
passenger single-deck coaches. The 
Mitten Management has been studying 
the subject of motorcoach operation for 
several years. During these studies the 
conclusion was reached that in cities 
where motor coaches are in operation 
the street railway continues to carry a 
certain proportion of the people trans­
ported over the streets of that city and 
increases that proportion as the popu­
lation grows. In cities where motor 
coaches arc not in operation, the per­
centage of the people carried by the 
street railway decreases as the popula­
tion grows, or, in other words, the 
private automobile increases in num­
ber and carries a larger part of the 
people transported over the city 
streets. With these facts before up, 
Mitten Management decided to supple­
ment its railway syetem v.;th the mo­
tor coach. 

York Cll>·, Jan. 22. 1 ~25. double-deck coach that would seat not 

less than 65 passengera and a 33-pae­
sengcr single-deck conch the chassis -of 
which would be an exact duplicate of 
the double-deck for the purpose of 
standardization. Our specifications 
stated that the electrical apparatus 
must have eufficient capacity to trans­
mit the entire output of the six-cylinder 
4x6-in. engine which we had designed 
and operated in order to demonstrate 
its advantages over the four-cylinder 
type. 

The General Electric Company aup­
plied all electrical equipment fer the 
first coach, which consieted of genera­
tor, two motors and a reversing switch. 
The clutch, gear shift, transmission 
and rear axle of one of our 64-pas­
senger double-deck coaches were re­
moved and the generator and two 
motors substituted. 

We placed the gas-electric coach on 
test alongside of an exact duplicate 
coach equipped with identically the 
same engine and conducted a series of 
tests extending over a period of months. 
We found that the gas-electric coach 
would accelerate rapidly, smoothly and 
quietly, being free entirely from the 
noise, shocks, etresses and strains set 
up in the mechanical drive coach, be­
cause of the abrupt changes in speed 
and torque as gears are shifted, de­
pending largely upon the skill of the 
driver of the mechanical bus. 

Incidentally, we learned that it was 
adsolutely impossible to stall the en­
gine of the gas-electric; i.e., with the 
coach at rest, you can instantly push 
the throttle wide open and the gas­
electric coach will automatically accele­
rate to its free running speed rapidly, 
smoothly and quietly. 

The faster schedule that can be 
operated with the gas-electric coach, 
because of the elimination of the time 
required in operating clutch and gear 
shift, is most important when we con­
sider that our largest item of operat­
ing expense is trainmen's wages, which 
of course are materially reduced as the 
schedule speed is increased. 

All of our tests and operation to 
date indicate, and I am convinced, that 
the tire mileage of the electric drive 
coach is very materially greater than 
the life of the same tires on the same 
coach with mechancial drive, due to the 
even torque applied to the wheels of 
the electric drive, while that of the 
mechanical drive is subject to great 
variation. 

We are convinced that the operating 
cost of the gas-electric will be mate­
rially less than that of the mechanical 
dr:ve and we base our opinion on our 
knowledge of the cost of operation of 
mechanical drive coaches as compared 
to the gas-electric drive in Philadelphia 
and various parts of the world, the 
cost of operating our trolleys and 
other electric vehicles, together with 
those facts which have been established 
during our tests. 

I think that it will be Interesting to 
call the attention of our mechanical 
men to the fact that at present it i11 
the practice of motor coach operator11 
to inspect the coach after it ha!< 
operated 2,000 miles. This ii! a purely 
arbitrary decision. The inspection IR 
a most costly one and includes rcmoving 
of head of engine, cleaning out carbon, 
cleaning and grinding of valvt'S, renew-
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ing of oil, tightening of bearings and 
inspection and adjustment _of nu~ero~s 
other parts. After the mspect 1on 1s 
complete it is doubtful wheth~r t~e 
engine is in such condition that 1t will 
operate at an efficiency of 90 per cent, 
80 per cent or 70 per cent. The 
mechanic simply knows that the carbon 
has been cleaned out, that the valves 
looked good and that the engine is 
operating smoothly, without ~noc~in~. 
After it is operated 2,000 miles 1t 1s 
brought in again and the same proce­
dure gone through, without knowi_ng 
whether it is necessary or not. With 
the gas-electric the exact condition of 
the power plant can be readily deter­
mined by simply connecting the genera­
tor to a water rheostat, taking the 
speed of the generator, and the output 
at once determines the exact efficiency 
of the power plant. 

The inspection and adjustment of the 
gas-electric equipment is therefore 
based scientifically on the work actually 
performed by the vehicle and not 
arbitrarily based on general experience. 
To obtain the same information with 
the standard mechanical-drive coach it 
would be necessary to remove the 
engine of the coach and connect it to 
a dynamometer, which of course is 
prohibitive because of the expense 
involved. 

GAS AND OIL CONSUMPTION ON 
GAS-ELECTRIC VS. MECHANICAL DRIVE 

The question that has been asked 
more often than any other, . and con­
sequently l assume is of great impor­
tance in the minds of those who make 
the inquiry, is, "Is the gas and oil con­
sumption of the gas-electric greater 
than that of the mechanical drive?" 
I am afraid that many of the engineers 
and motor-coach operators have given 
more thought to the problem of increas­
ing the miles operated per gallon of 
gas and oil than they have to the 
reduction of other expenses that go to 
make up the operating cost. As a 
matter of fact, the oil consumption of 
the engine of the gas-electric is ap­
proximately but 60 per cent of that of 
the engine of the mechanical drive, 
which the gas consumption is approx­
imately the same, slightly in favor of 
the gas-electric. 

The gas-electric coach has this fur­
ther advantage, which is probably of 
particular importance to the operators 
of the smaller properties, and that is 
that the gas-electric with its motor 
drive is much closer to a street car and 
therefore in operating and maintaining 
it there will be less departure from 
standard street railway practice, par­
ticularly in the maintenance of the 
equipment, than with the standard 
mechanical drive bus, so that your 
present street railway equipment organ­
ization, because of its familiarity in 
the maintenance of electrical apparatus, 
will have no difficulty in caring for the 
gas-electric equipment. 

On the contrary, the standard 
mechanical drive bus, in my judgment, 
requires a new force of men trained 
and experienced in the maintenance of 
the clutch, transmission and differen­
tial, which is entirely foreign to street 
car equipment. 

Light-Weight lnterhurhan Cars* 
Results from Thirty-eight Properties Show Marked Economies and 

Other Gains-Most Desirable Features of 
Equipment Are Discussed 

BY w. J. CLARDY 
Railway Engineer 

\Vc.,.tlnghouse E lectric & Manufacturing Company 

D URING the past 3 years a number 
of interurban properties replaced 

rolling stock with modern light-weight 
equipment and several interesting types 
of cars are now in service. An analysis 
of car weights between 26,000 and 
60,000 lb. on 38 interurban properties 
which have purchased new equipment 
in the past 3 years indicates that the 
cars may be divided into three classes: 
(1) 25,000 to 32,000 lb. cars; (2) 
32,000 to 40,000 lb. cars; (3) 50,000 to 
60,000 lb. cars. 

The first class includes 80 cars in 
service on 15 properties, and the aver­
age weight for this type of equipment 
is 28,000 lb. complete. The application 
of these cars has been confined to prop­
erties that have comparatively low 
schedule speeds which do not require 
free running speeds in excess of 45 
m.p.h. 'rwen!y miles per hour is a 
representative schedule speed for this 
class. of service. 

The average weight of the cars in 
the second group is 36,000 lb. complete, 
and a total of 152 cars distributed 
among 17 properties are considered. 
Most of the service performed by this 
equipment is of the same character as 
that in which the 28,000-lb. cars oper­
ate, that is, comparatively low sched­
ule speeds requiring balancing speeds 
not exceeding 46 m.p.h. However, on 
a few properties, the 36,000-lb. equip­
ments are applied in what may be 
termed high-speed service. In these 
instances schedule speeds of 30 m.p.h. 
are made, and the cars are capable of 
attaining free running speeds of 65 
m.p.h. 

The purchase of cars of the third 
class has not been extensive. Six 
properties are considered that are oper­
ating 137 such cars, and the average 
weight of these equipments is 67,000 
lb. complete. Seventy-three per cent 
of the cars are in service on one prop­
erty, and 84 per cent are applied where 
service is of a suburban character that 
does not require high speeds. The 
service is similar to what bas been 
classed as comparatively low-speed 
operation, where schedules of 20 
m.p.h. are typical and maximum free 
running speeds of 45 m.p.h. are not 
exceeded. The remaining equipment 
approaches the minimum weight limit 
of the 67,000-lb. class and has been 
applied to replace heavy cars in high­
speed service ·requiring balancing 
speeds of 55 m.p.h. 

The ca rs in the fi rst two classes are 
representative of the lightest inter­
urban equipments, and it is interesting 
to see t hat t he average weight of 232 
cars on the 32 properties is 33,000 lb. 
complete. Another important fact is 
that cars have been built corresponding 

•Abstract of paper before the New York 
Electric Railway Association, New York 
Clt:v, .Jan. 22, 1925. 

to all of the even thousands in weight 
between the limits of 25,000 and 40,000 
lb. This va.riation indicates that it is 
not practicable to establish definite 
weight standards for interurban cars 
to meet certain service requirements. 
However, the average weights as deter­
mined for the t hree classes will assist 
in the selection of cars and car equip­
ment. 

ELECTRICAL EQUIPMENT AND TRUCKS 

The application of motors to the 
three classes of cars considered is in­
structive in that the influence of weight 
and service requirements arc very 
definitely pictured. Seventy-nine per 
cent of the 28,000-lb. ca rs arc equipped 
with quadruple 25-hp. motors, and the 
remaining 21 per cent have quadruple 
35-hp. motors. I n all cases the weight 
of the cars which are equipped with 
the latter motor exceeds 31,000 lb. 
Eighty-eigh t per cent of the cars in the 
second or 36,000-lb. class a rc equipped 
with quadruple 35-hp. motors, and 
quadruple 40-hp. motors a re applied on 
12 per cent. The 40-hp. equipments 
are used on high-speed cars, and tapped 
field motors are utilized to obtain good 
free running speeds on cars which 
approach t he maximum weight limit. 
In one case t he a pplication of the 35-hp. 
motor on a 34,000-lb. car provides a 
fairly satisfactory high-speed equip­
ment, but the 40-hp. motor is better 
suited for t his class of service. 

The principal equipment used on the 
57,000-lb. cars consists of quadruple 
50-hp. motors. Eighty-four per cent of 
the car s considered in thi s class have 
this s ize motor , and 16 per cent are 
equipped with quadruple 60-hp. motors. 
In general, the 60-hp. motors are ap­
plied on the moderate speed cars, and 
the 60-hp. motors on high-~peed cars. 
Tapped field motors of the larger s ize 
are used in several instances to assist 
in obtain ing t he desired high free run­
ning speeds. 

Remote control is favored on the 
equipment in the 57,000-lb. class for 
either single ca r or multiple-unit serv­
ice, and dr um cont rol is more exten­
sively a pplied on the ligJ:\ter cars when 
operat ion does not require trains. How­
ever, some of t he properties which have 
heavy t raffic and are operating the 
lighter types of equipment use multiple­
unit control to solve their problems of 
mass transportation successfully. They 
have found that train operation pro­
vides t he best means of handling a 
large number of passengers economi­
cally. 

One interurban road operates a 10-
mile line joining two moderate-sized 
towns which are manufacturing cen­
ters. New 36,000-lb. cars equipped with 
qaudruple 35-hp. motors and multiple­
unit control were recently placed in 
service and are proving very satis-
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factory. Two-car units are provided to 
handle the heavy traffic to and from 
the industrial plants during rush hours. 
The excellence of the service secured 
from these equipments is striking when 
compared to previous operation with 
single cars. A Western property oper­
ating 59,000-lb. cars finds multiple-unit 
control a necessity to provide equip­
ments capable of meeting the severe 
requirements of a heavy suburban 
traffic. 

The small-wheel trucks which are 
practically a universal application on 
the class of equipment considered are 
well standardized and are very success­
ful in providing good riding qualities. 
Twenty-six-inch wheels are used on 
97 per cent of the cars, while the re­
maining 3 per cent have 28, 30, or 
33-in. wheels. Truck springs require 
careful attention, for in a number of 
cases it has. been necessary to make 
changes in springs to secure satis­
factory riding qualities. 

CAR FrrrINGS 

In the light-weight interurban cars 
enumerated, careful attention has been 
given to the planning of every detail 
of the car body. The factors which 
have the greatest effect on bodily com­
fort arc necessarily of first importance, 
and the principal items which have 
received exhaustive study are seat de­
sign, heating equipment, ventilation, 
type of windows and lighting system. 

Plush scats are favored for main 
passenger compartments, and leather or 
some type of imitation leather for 
smoking compartments. On some cars 
folding slat scats arc provided in bag­
gage compartments for emergency use, 
but in general light-weight interurban 
cars are seldom in service where t.he 
entire seating capacity is utilized. The 
most comfortable seats are 38 to 40 in. 
wide, have high backs, employ deep 
automobile type cushions with substan­
tial springs, and arc spaced to provide 
ample knee room. Experience has 
shown that these are essential features, 
and the results obtained indicate that 
comfort rather than cost should deter­
mine the type of seat provided. There 
is no excuse for crowding seats on 
light-weight interurban cars as occurs 
in some cases, since capacity loads are 
seldom bandied for long distances and 
consequently a slight loss of seating 
capacity is immaterial. 

On single-end cars which have scats 
that are not reversible, the desirability 
of facing those adjacent to the smok­
ing compartment forward and cutting 
the partition to obtain foot room is 
questionable. Some transportation 
superintendents favor the use of full­
size seats facing the rear of the car, 
thus providing accommodations for two 
parties of three or four passengers who 
may desire seats together. 

Electric heat predominates on the 
light-weight cars because it represents 
less weight, is easily controlled, main­
tains a good interior appearance and 
in most cases Is effective in keeping 
cars warm. Hot water and hot air are 
used on some of the cars to reduce 
heating costs and provide better sys­
tems for severe climates. ,Vhere stoves 
arc used, the most satisfactory location 
is in a fireproof baggage compartment, 

and this arrangement docs not in­
crease weight if carefully designed. On 
cars which do not have baggage com­
partments the completely incloscd stove 
is desirable, even at an increased cost, 
since appearance is improved and clean­
liness assured. In one case a weight 
reduction of 600 lb. was realized by 
using aluminum piping for the hot­
water heating system but, of course, 
this increased the cost materially. 

Good ventilation is essential to the 
comfort of passengers, and on the most 
successful types of light-weight cars 
the ventilating system has been care­
fully planned. Improved visibility, re­
ductions in weight and close fitting 
sashes represent some of the accom­
plishments in window design which 
tend to enhance interior appearance as 
well as reduce construction costs. A 
single window with metal sash is being 
tried on some cars and seems very satis­
factory. A number of the light-weight 
equipments have lighting systems that 
show how an interior can be improved 
by a definite plan to obtain effective 
illumination with attractive fixtures. 

Other features which assist mate­
rially in providing the most satisfac­
tory equipments arc commodious bag­
gage and coat racks, linoleum-covered 
floors, large saloons, elimination of 
vibration and noise from doors, parti­
tions, trolley bases, ventilators, and 
other parts, installation of match 
scratchers and ticket holders, applica­
tion of aluminum for baggage racks, 
coat hooks, seat handles and seat strips, 
absence of all unnecessary overhead 
rods and cords and good interior finish. 

GAINS FROM LIGHT-WEIGHT CARS 

The light-weight cars on the prop­
erties considered represent applications 
which involve the retirement of equip­
ment weighing 30 to 200 per cent more 
than the new types. Old obsolete motors 
have been replaced by modern efficient 
machines that operate economically 
with low maintenance. In fact, every 
effort has been made to reduce operat­
ing costs with due consideration to the 
proper balance between service, com­
fort and economy. 

Schedule speeds have been main­
tained or improved in most cases. In 
one or two instances the possibilities 
of high-speed service were not fully 
considered previous to the selection of 
equipment, and operation is handi­
capped by low car speeds. On one 
property quadruple 35-hp. motors are 
applied on 39,500-lb. cars, and the re­
sult is low speed cars which do not 
meet the service requirements satis­
factorily. A better equipment in this 
case would be quadruple 40-hp. motors, 
suitable for high-speed operation. 

'"The principal operating economies 
that arc realized by light-weight car 
operation occur in maintenance of way 
and structures, maintenance of equip­
ment, power and conducting transpor­
tation. Way and structure maintenance 
is directly affected by reductions in car 
weights, but it is difficult to estimato 
the credit due light-weight equipment 
or to determine the saving from actual 
operating costs without a long period 
of light-weight car operation. 

Maintenance of equipment is indirectly 
affected by car weights in that the cost 

of repair parts are less, but the prin­
cipal saving!! may bo ascribed to the 
modern design!! of car bodies, truck11, 
motors and control. Weight t-eductions 
affect energy consumption directly, and 
consequently power costs are lower 
when lighter cars are placed In serv­
ice. A saving in the conducting trans­
portation account occurs when it is 
practicable to operate cars with one 
man and thus reduce the platform labor 
cost. Fifty per cent of the 38 inter­
urban properties considered operate 
their new light-weight cars with one 
man. 

A Southern property which is oper­
ating new 25,200-lb. one-man cars in­
stead of the cars weighing 65,000 to 
70,000 lb. formerly used is saving 49 
per cent in the cost of maintenance 
of equipment, 50 per cent in the cost 
of power and 46 per cent in the cost 
of platform labor. Bus competition 
which developed while the old cars 
were operating has been entirely elim­
inated by the improved service, and an 
operating deficit has been changed to 
an attractive profit. 

A lllid-Western property which bas 
installed a number of 51,000-lb. two­
man cars in place of cars weighing 
76,000 to 80,000 lb. has reduced its cost 
of operation from 48 to 34 cents per 
car mile, a saving of 29 per cent. 

FACTORS FOR CONSIDERATION 

A summary of the study of the vari­
ous installations of light-weight cars 
indicates that there are several essen­
tial factors which must receive careful 
consideration to obtain the most satis­
factory equipment: 

1. The type of car must be suitable 
to perform the service requirements of 
the particular line or system on which 
it is to operate. The primary factors 
to be considered are schedules, char­
acter of traffic, and possibilities of one­
man operation. Comparisons can be 
made with similar properties operating 
light-weight cars to assist in the 
selection. 

2. A motor equipment is required with 
ample speed and capacity and also 
capable of meeting probable increases 
in schedule speeds after the new equip­
ment is installed. Possible operation 
in trains to handle heavy traffic must 
be considered in determining the type 
of control equipment. 

3. A careful study is necessary of all 
details of the design, particularly in 
connection with the car body so that 
every feature which influences the com­
fort and convenience of passengers will 
be included. The most successful types 
of light-weight cars now in service 
demonstrate the effectiveness of work 
of this kind on the part of operators. 

Southwestern Association l\leets 
at Houston !\lay 5-8 

T HE convention of the Southwestern 
Public Service Association will bo 

held at Houston, Tex., lllay 5-8. 
This is a change from May 19-22, 

the dates which were formerly an­
nounced. Headquarters will be at the 
Rice Hotel, nnd reservations will be 
handled by the hotel management. 
W. E. Wood, Houston Electric Company, 
is chairman of the general convention 
committee. 
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American A ssociation News 

. Mr. Shaunahan Sees the Industry Healthy 
A. E. R. A. President in Statement to the Press Reviews Progress of the 

Past Year-Traffic Trend Is Upward-Co-ordination of 
Electric Lines and Buses Encouraging 

SINCE early last fall the traffic trend 
on electric railways has been defi­

nitely upward and the total business 
for the year will almost duplicate that 
of 1923, which set records for all time. 
This is the gist of the annual state­
ment of J. N. Shannahan, president of 
the American Electric Railway Asso­
ciation, which was released to the daily 
newspapers Jan. 22. A banner year is 
predicted for 1925. The statement fol­
lows virtually in full: 

STATEMENT OF PRESIDENT SUANNAHAN 

Electric railways generally through­
out the United States held their own 
during 1924. In the face of severe in­
dustrial depression early in the year, 
which in some communities decreased 
traffic 10 per cent, and an increase of 
2,065,590 pleasure automobiles the rec­
ord is remarkable. Final figures for 
the year indicate total passengers car­
ried will be within 2 per cent of the 
16,000,000,000 total for 1923, which set 
an all-time record. 

City lines are recovering passenger 
business more steadily than interur­
bans. Substantial progress is being 
made, however, by many interurbans 
through freight business. Others are 
finding introduction of extra chair and 
dining car service and special excursion 
rates helpful. 

The foregoing reflects only the gen­
eral trend. There are both city and 
interurban properties, of course, which 
are experiencing extreme difficulties. 

Today the traffic trend on electric 
railways is upward, as, indeed, it has 
been since early last fall, and indica­
tions for a banner year during 1925 
are good. This because the electric 
railway curve invariably follows the 
general business trend, and it is agreed 
that unless the unforeseen happens 
business in all lines will be good. 

Perhaps the most encouraging fea­
ture of the electric railway business 
today is the. gradual but definite co­
ordination of electric lines and buses. 
Very steadily electric railway manage­
ments throughout the country are 
assuming control of all local transpor­
tation, including both rail and motor 
lines, and co-ordinating it under one 
head. At the beginning of 1924 only 
100 electric railway companies were 
operating a total of 1.000 buses in con­
junction with their rail lines, but today 
there are 2,500 buses, owned by 170 
different electric railway companies, in 
the field. 

The bus is fitting into two distinct 
places. The first is in the extension of 
passenger service into suburban terri­
tories whose traffic does not warrant 
the extension of rail lines. The second 

is in supplementing establi,shed rail 
service. 

These are the two logical fields for 
the bus, and all far-seeing transporta­
tion men realize it. The cry that the 
bus was about to supplant electric lines 
generally no longer is raised seriously 
by any one thoroughly familiar with 
the experiences of American and Euro­
pean cities. Of course the bus has 
replaced a few car lines in smaller com­
munities--lines many of which prob­
ably never should have been built--but 
nowhere have they succeeded in supply­
ing entire cities of any size with com­
plete transportation. 

Far-seeing electric railway execu­
tives everywhere are supplementing 
their rail service with buses where 
traffic warrants such action and en­
lightened public officials and citizens 
are co-operating with them in an en­
deavor to• establish the best possible 
car-bus services. Under this new under­
standing the wildcat bus and jitney is 
rapidly disappearing through local and 
state legislation. 

The pleasure automobile today is a 
far more serious competitor of electric 
railways than buses. How far they 
will go in competing against estab­
lished transportation lines through giv­
ing "free lifts" at the risk of imperilir.ig 
service remains to be seen. 

ELECTRIC RAILWAYS Now ON A 
SOUND BASIS 

Underlying conditions with the elec­
tric lines are sound, as evidenced by 
the way the industry withstood the 
serious depression of the early part of 
the year. Although many industrial 
plants throughout the country either 
were closed down completely or in part, 
thus cutting into the regular car riders 
represented among office and factory 
workers, the operating ratio on the 
lines remained good. An increase of 
only two points, from 73.75 to 75.75, 
is shown. An increase of only 1 per 
cent is shown in operating costs, al­
though wages alone were up 2 per cent. 
There were 65 wage increases, 13 de­
creases and 60 renewals without 
change. 

Fares also increased during the year 
and exhibited a responsiveness to oper­
ating conditions, indicating anew that 
the old fixed fare idea has been elimi­
nated. The average cash fare in cities 
of 25,000 population and over increased 
from 7.31 in January, 1924, to 7.49 in 
January, 1925, or about 2?1 per cent. 
The January, 1925, figure represents a 
new peak in electric railway figures, 
the highest previous point in the aver­
a1?e cash fare being 7.46, reached in 
November, 1921. 

Another evidence of the healthy con­
dition of the industry is the record of 
receiverships. Despite the fact that 
business depression and subnormal 
traffic conditions prevailed throughout 
the greater part of the year, only 13 
street railways went into the hands of 
receivers, representing 1,022 miles of 
track and with outstanding securities of 
$75,000,000. Twenty-two companies, 
representing 1,650 miles of track and 
$176,000,000 of securities, were dis­
charged from their financial difficulties. 

A total of 312 miles of new track was 
constructed in 1924, being the largest 
single year's construction since 1918, 
and 712 miles of track was recon­
structed. Total bus-mile extensions 
amounted to 2,870 miles, making an 
increase of more than 3,000 miles of 
service added by the electric railway 
companies during the year. 

Abandonments amounted to 225 
miles. No single abandonment, how­
ever, amounted to more than 29 miles, 
and the average for the 23 companies 
affected was slightly less than 10 miles 
each. 

A survey made by the ELECTRIC 
RAILWAY JOURNAL indicates that $342,-
000,000 will be spent in 1925 by 
electric railways for new plant and 
equipment, maintenance, material and 
supplies: This total represents an in­
crease of 30 per cent over the amount 
spent for similar purposes in 1924. A 
total of $75,700,000 will be spent for 
way and structures, $103,400,000 for 
rolling stock and equipment and $32,-
400,000 for power facilities. The bal­
ance will go for material, supplies and 
maintenance. These expenditures are 
exclusive of labor costs. 

Wood Preservation 

A MEETING of the committee on 
wood preservation of the Engi­

neering Association was held at Asso­
ciation Headquarters, New York, on 
Jan. 20. Those present were A. P. 
Way, chairman; M. J. Curtin, J. L. 
Fritsch, W. L. Harwood, C. A. Smith, 
L. P. Scanlan and R. C. Cram, sponsor. 

The work of the committee for the 
ensuing year was laid out. The assign­
ments of the various sub-committees 
and their membership follow, the first 
name in each case being that of the 
chairman: 

1. Review of existing standards. 
l\tessrs. Fulweiler, Hartman and 
Woods. 

2. Open tank treatment of wood 
poles. Messrs. Fritsch, Hartman, Har­
wood, Morier and Scanlan. 

3. Brush treatment of wood poles. 
Messrs. Hartman, Harwood, Smith and 
Woods.· 

4. Pressure treatment for wood 
poles. Messrs. Curtin, Fritsch, Woods 
and Scanlan. 

5. Increasing life by methods other 
than the use of timber preservatives. 
Messrs. Harwood, Fritsch, Hartman 
and Scanlan. 

6. Use of other preservatives than 
creosote. Messrs. Smith, Curtin, Ful­
weiler and Morier. 

7. Forms and methods for keeping 
continuous records on performance of 
treated timber. Messrs. Marier, Curtin, 
Fulweiler and Smith. 
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Maintenance of Equipment 
. . 

~'lotorized Equipn1ent Reduces Track 
l\1aintenance Costs 

Welders and Compressors Mounted on Rebuilt Ford 
Trucks Are Readily l\loved Between Jobs-Rubber­
Tired Mounting Reduces the Repairs to Apparatus 

FOR the purpose of increasing the 
mobility of track equipment and' 

at the same time reducing its main­
tenance cost the Denver Tramway 
has adopted the practice of mounting 
such apparatus on I-ton Ford trucks. 
Each of these units is self-contained 
and no trailers are hauled. The 
equipment is run into the shop at 
night, where it is under cover and 
easily fixed when repairs are nec­
essary. 

It has been found possible to buy 
second-hand Ford trucks in fairly 
good shape at exceptionally low 
prices. With very little overhauling 
these trucks are put into condition 
which makes them suitable for ~rack 
maintenance work. The average 
price of trucks thus purchased was 
approximately $85. 

The welding truck, shown in an 
accompanying illustration, is a good 
example of this type of equipment. 
It carries a crew of three men and 
has two welding heads. A light body 
is used to house the equipment, hav­
ing substantial corner posts and a 
permanent top. Rolled curtains on 
the sides protect the equipment in in­
clement weather. The welding cables 
arc carried on reels mounted under 
the top, so that they readily may be 

paid out to considerable distances on 
the track. Signs directing traffic 
and warning passers-by to avoid 
watching the arc, as well as shields 
to set up around the actual welding 
work, are carried in convenient racks 
built over the running board at one 
side of the body. On the opposite 
side a pair of brackets is arranged 
to carry the poles for connecting the 
welder to the trolley. 

This equipment is used for welding 
bonds and also for building up 
cupped joints. On the latter class of 
work an Atlas grinder is used to 
smooth off the surface of the rail 
after welding. 

Formerly six men were required 
in a repair crew because ordinarily 
one grinder can do the work after 
two welders. By using two heads on 
this welding equipment as mounted 
in the truck, four men do the work 
formerly requiring six. This crew 
consists of one grinder, two welders 
and one common helper. The grinder 
is hauled out with the welding truck, 
thus making the most efficient use of 
the equipment .. 

A similar piece of track mainte­
nance equipment mounted on a Ford 
truck is shown in a second illustra­
tion. This consists of an Ingersoll-

Rand type 14 compressor, which has 
sufficient capacity to handle four tie 
tampers or four concrete breakers at 
one time. In joint repair or similar 
maintenance work it has been found 
extremely convenient and, like the 
welding equipment, its mobility is a 
decided advantage. 

As shown in the illustration, the 
body for this compressor truck ia 
provided with removable metal sides 
so that when set up in operation 
these sides may be removed to expose 
the compressor for oiling or other 
operating attention. The compres­
sor is motor driven from the trolley. 
Compressed air tanks are mounted 
vertically near the back of the body, 
and a circuit breaker for protection 
of the motor is installed in a small 
control cabinet at one side of the 
tank. A large tool box is mounted on 
an extension of the chassis at the 
rear. 

For concrete repair work, a port­
able boiler is used to furnish warm 
water. This is required for a large 
part of the work in Denver, since the 
nights are cold. The boiler is 
mounted on a trailer so that it may 
be hauled out to the job behind one 
of the Ford trucks just described. 

Railway Builds Heavy 
Tower Truck 

T O TAKE care of heavy overhead 
construction work the Middlesex 

& Boston Street Railway, Newtonville, 
Mass., purchased a 2-ton White truck 
and built a body and tower on this 

... \ ~lotor .. Urh·"n ( "nn11,r"N11or lfnuntrd 011 • t·ord Trurk ('haaNIN 

\\"Ill ll11ndlr }"'oar Tlr Tnmpf>re or ( ' nnrrrteo Urf>akrr11 
,\ ('r,n· or }'nur :\It'll with Thlo l'orlabl" W•ldlns Oalftl 

C11 ■ Ito 11,,. " ·erk or 8h: 
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....... l\Iotorman's Valve Worked 
In by Machine 

BY 0. R. HOTT 
Columbus Railway, Power & Light 

Company, Columbus, Ohio 

A MOTORMAN often complains 
that a recently overhauled air 

valve works hard, due to the new­
ness of the seat and the close fit 
of the valve stem. To work in new 
valves an apparatus is used in the 
car repair shops of the Columbus 
Railway, Power & Light Company. 
This operation duplicates the wear­
ing-in process which would require 
several days actual use by a motor­
man. 

A PPrmanenfly lndosPd Hody ·r. 11 1'0 r11lur., or Thi~ Heavy Towrr Tru,·k 

As shown in the illustration, a 
t -hp., 500-volt d.c. motor drives, 
through worm gearing, a crank which 
in turn operates the valve. After 
the valve has been lapped in by 
hand, it is assembled on a valve sup­
port on the bench and connected to 
the shop air line in the same man­
ner as on the car. The special 
motorman's valve handle used bas a 
connecting rod, the other end of 
which is fastened to a crank pin of 
the propelling mechanism. Both 
ends of the connecting rod have 
ball and socket joints. The stroke 
of the connecting rod is such that 
the valve is oscillated back and forth 
120 times per minute through the 
usual operating arc. Working in a 
valve takes from 15 to 30 minutes, 
depending upon its tightness at the 
start. 

chassis. The work was done at the 
Waltham shops of the railway. The 
body is of oak, while the sheathing 
on the sides and top is pine covered 
with canvas. This tower truck is 
similar in general design to one built 
~ome time ago by the same company, 
.and described in ELECTRIC RAILWAY 
JOURNAL for Aug. 12. The new ve­
hicle, however, is heavier and better 
adapted for doing work where exten­
sive reconstruction of the overhead is 
involved. The crew consists of six 
men, a foreman, a driver, and four 
linemen. 

Poles Set with A-Frame 
Derrick 

AN A-FRAME derrick attached to 
fl an extension of the truck frame 
of a standard tower truck for setting 
iron and wooden poles has been used 
during the past 4 years by the 
Omaha & Council Bluffs Street Rail­
way, Omaha, Neb. A 2Uon Gary 
truck with power take-off is used. 
When raised, the sheave is about 15 
ft. above the ground. Power is 
transmitted through a set of gearing 
with three speeds ahead and one 
reverse. This transmission drives 
a 5,000-lb. Bay City winch, which is 
located back of the tower. A length 
of 600 ft. of ~-in. hoisting cable is 
used for the winch. The cable is 
carried from the winch up over the 
sheave on the A-frame and then to 
the pole to be raised. One man oper­
ates the control levers and another 
steers the pole into the hole. When 
not in use, this A-frame is removed 
from the truck by taking out two 

bolts. When 35-ft. poles are to be 
set, an additional 5-ft. piece is added 
between the truck and the bottom of 
the short A-frame. 

With this addition to the com­
pany's standard line truck, the cost 
of setting poles has been cut to half 
and the cost for removing iron poles 
to about one-fourth of the former 
cost where a gin pole was used. An 
additional saving has also resulted 
when removing iron poles by lifting 
out the concrete base intact without 
loosening it from the iron pole. The 
pole is then ready to be set in 
another location without much work. 
The poles to be set are hauled on a 
2Hon trailer behind the line truck. 
The trailer is uncoupled when the 
job is reached. 

This entire outfit was made in the 
shops from materials at hand. The 
reduction gearing and crank were 
designed and built in the shop, while 
the connecting rod is a portion of a 

An Apparatus \\"hleh Gh'ee the lllotorman'e Valve lht, Proprr Freedom 
or lllovemenf Before It Leaves the Shop 
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Ford automobile steering gear. Since 
this mechanism has been used motor­
men have experienced no trouble 
from sticking valves. 

New Equipment 
Available 

Safety Switch 

SEVERAL improvements have 
been made in a design of safety 

switch manufactured by the Oon­
solidated Car Heating Company, 
Albany, N. Y. The switch box is 
arranged to contain the fuse for car 
heater circuits. By opening the cover 
the switch is automatically opened 
so that there is no danger of a per­
son touching live parts while replac-

8af<'tY Swllc-h for Cnr Heater Clrcnlh. The 
Co,·<"r Ia Shown Ualoed to P<'rmlt 

Fn•e Reploc,<'ment 

ing a fuse. The switch is mounted 
in a steel box 6 in. x 12 in. x 4 in. 
deep. The lower part of the cover is 
hinged so as to provide for replace­
ment of fuses. For ordinary opera­
tions of opening and closing the 
switch an arm projects through the 
cover and the two positions arc let­
tered so as to indicate "On" and 
"Off." Opening the cover auto­
matically shifts the handle to the off 
position, so that a fuse cannot be 
removed with current on. 

Improvements in construction in­
clude contacts mounted in molded 
insulation and an arc chute with 
blow-out coil. The contact tips can 
be replaced and screws can be taken 
out from the front. 

Copper Bearing Steel 
Poles 

OF THE substitutes for wood 
poles which have been tried, 

those made of steel have many ad­
vantages and no doubt would have 
superseded wood but for their high 
first cost, when compared with wood, 
and lack of dependability due to dan­
ger of damage by corrosion. Up to 
the present, galvanizing has been the 
only method tried to prevent corro­
sion, but this adds greatly to the 
cost. Recently the Truscon Steel 
Company, Youngstown, Ohio, put on 
the market a steel pole fabricated 
from copper-bearing steel which con­
tains new features in design tending 
greatly to reduce manufacturing 
costs. 

The mechanical construction of 
the pole was described in the June 
21, 1924, issue of ELECTRIC RAILWAY 
JOURNAL. It consists of two struc­
tural steel channels, each with the 
center portion of the web sheared 
and pressed out normal to the web. 
The pressed out sections have a tri­
angular shape and when riveted to­
gether a latticed tapered pole is 
formed. 

Hangers for Clamping Pipes 
to Framework 

A LINE of pipe hangers for clamp­
ing conduit or pipe to struc-

. tural shapes is being marketed 
under the trade name of "Wedgtipe" 
by the Crouse-Hinds Company, 
Syracuse, N. Y. These pipe hangers 

· allow pipe or conduit to be clamped 
to supporting members where the 
flange is not less than ¼ in. at the 
edge and not more than ~ in. thick 
at a distance ! in. from the edge. 
They are particularly convenient for 
fastening conduit to the underfram­
ing of car bodies. Each hanger con­
sists of two pieces, a hook and a 
wedge. The hook fastens under-

:S•w Jl11na-er1 Uoed to Champ Slnl'le ripe 
lo l-ll<'11m nod Aloo i;everal Plpu 

by l\l<'ao ■ of Cleat■ 

neath the pipe or conduit and the 
wedge provides the clamping action 
when driven into place. The wedge 
has serrated surfaces at both top 
and bottom, so that when driven into 
position, there is no danger of its 
working loose through vibration. 

Electric Circular Saw 

A PORT ABLE type circular saw 
which is electrically driven is 

being marketed by the Michel Elec­
tric Hand Saw Company, Chicago, 
Ill., under the trade name of "Skil­
saw." This can be used for cutting 
lumber up to 2 in. thickness. By 
means of a special cutter furnished 
with the saw other building materi­
als can be cut. The body of the saw 
is made of No.12 sheet aluminum, so 
as to keep down the weight of the tool. 
The electric motor for driving the 
saw is of the universal type and can 
be furnished in sizes for use on 
either 110 or 220 volts, a.c. or d.c. 
The motor is air cooled by forced 
ventilation. The control is by a con­
tact trigger switch on which the op­
erator's finger must be held to keep 
the motor running. 

Cnlllna- a lloarol with th• l'orlahlf' J-:l•rlrlc Clrrnlar Saw 
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The News of the Industry 

Chicago Bankers Insistent 
If Municipalization Scheme Is to Go 

Through, Security Holders Must 
Be Accorded Protection 

A new tone of militancy has entered 
the Chicago traction negotiations. 
With all parties in the municipalization 
program holding in steam nearly to the 
bursting point, something like an ex­
plosion seemed imminent. The tense­
ness was created by the statement of 
Silas Strawn, attorney for the bankers 
holding Chicago Surface Lines securi­
ties, that the city could not get control 
of the lines until the last cent had been 
paid. An election in February impencls. 

"Do you mean to say that when we 
have paid in 90 per cent we will still 
have 30 per cent control?" ,ihouted an 
Alderman when Mr. Strawn made 
known the bankers' insistence on those 
terms. 

"Not if you had anything but stage 
money to pay us,'' retorted Mr. Strawn 
ironically. 

"We won't stand for it," broke in 
Chairman U. S. Schwartz, who con­
ducts most of the city's negotiations. 
"W e'II kill the whole deal." 

This was only one of several stormy 
incidents, but it was the major develop­
ment of the negotiations of the city of 
Chicago to create a city-owned trans­
portation system to cost upward of 
$500,000,000. The upshot was that 
Mayor Dever backed up Mr. Schwartz 
and issued a veiled threat to the Sur­
face Lines securities holders. 

"The bankers are mistaken if they 
think the city powerless," said the 
Mayor. "And if they think that be­
cause we are on top of the elections 
we haven't another program for just 
this contingency, they are due for some 
information. 

"They can take this as an ultimatum: 
co-operate or we will step out with 
another plan at once. The air has been 
cleared and I am not discouraged. If 
they want a settlement they can have 
it, but they will have to come to us 
now." 

The contested section is one provid­
ing for tripartite control of the lines 
until the city pays off all the so-called 
Schwartz certificates, which are the 
notes to which Mr. Strawn referred 
as "stage money." The city will have 
outright dictation over three of the 
nine members of the operating board 
and it has been the intention of Mayor 
Dever's advisers to have him take over 
the appointment of additional members 
in proportion to the amount of in-
debtedness paid off. . 

Committee members then asked Mr. 
Strawn to try another plan on the 
bankers. 

"I am not smart enough to devis·e a 
substitute,'' he said in reply. "The 
bankers feel that their obligation to the 
last certificate holder is as great as to 

the first one paid off. They will not 
recede." 

A poll of the committee on the ques• 
tion of acquisition of control in pro­
portion to retirement of the city's notes 
brought a dissent from Alderman Guy 
Guernsey, one of the foremost mem­
bers of Council. Pressed for a reason, 
he retorted : 

"I care too much for this plant to let 
a Council run it. I am concerned about 
our transportation not so much during 

the period of payment while private 
traction men have control as for the 
ten years that follow." 

Alderman Fick, calling the traction 
plan a 50-year franchise for the Sur­
face Lines, recalled the day when he 
entered the chamber to vote on a Yerkes 
50-year franchise. 

"Nooses dangled from the gallery 
and there were bombs on the floor," he 
1aaid. "The franchise got 12 or 13 
votes." 

Divided Report on Boston Elevated 
Wide Conflict of Opinion Among l\Iem hers of Special Legislative Com­

mittee-Bare Majority Seeks Delay-Minority Would Extend 
Public Control Twenty Years-Battle in 

the Legislature Expected 

T WO separate and distinct report;; 
were filed on Jan. 17 with the Leg. 

islature of Massachusetts by the joint 
special committee of that body created 
to investigate the question of control, 
finances and equipment of the Boston 
Elevated Railway and to consider and 
report on the advisability of establish­
ing a transportation district for the 
financing of metropolitan rapid transit. 
The membership is widely divided on 
questions of policy and in its con· 
dusions. There is a majority rep<>rt 
signed by five out of the nine members, 
headed by House Chairman Henry L. 
Shattuck, and a minority report signed 
by four other members, headed by Sen­
ate Chairman Charles C. Warren. 

At the outset of the committee's in­
vestigation the public trustees of the 
Elevated presented a statement of capi­
tal needs calling for an expenditure of 
approximately $20,000,000 in the next 
l O years, at the same time calling at­
tention to the company's inability to 
provide the necessary capital without 
Legislative aid. 

The majority in their conclusions 
~t.ate that the several questions pre­
sented in the order creating the com• 
mittee are so interrelated that new 
capital should wait upon a further 
study of the termination or extension 
of public control, complete public 
ownership and the question of the crea­
tion of a transportation district. The 
majority state that while they are 
aware that many of the improvements 
which the Elevated desires are desira­
ble and should be made in the near 
future, raising new capital for the pur­
pose of making these improvements is 
so involved with the other questions 
that further study should be made Qf 
the whole problem; and a resolve is 
submitted providing for a further in• 
vestigation. 

The minority are in accord with the 
majority in its recommendation for a 
further study of the formation of a 
metropolitan transportation district, 
but is opposed to the remainder of the 

conclusions and recommends that the 
present General Court extend public 
cQntrol for 20 years. An extension of 
public control for this period, they be­
li('ve, will be ample to allow the Ele­
vc:ted to finance itself. They take the 
po;;ition that the road must not be 
hampered nor obstructed in its prog­
ress and operation. New capital is 
needed and should be provided without 
delay. The greatest obstacle in the 
way of the company's obtaining new 
capital is the uncertainty as to the 
future, and the minority recommend the 
20-year extension, confidently believing 
that it will furnish the necessary re­
lief. They also present a bill providing 
for an extension of public control for 
the period mentioned. 

In brief, the majority committee has 
concluded that there are a number of 
de~irable improvements for which 
capital should be available within the 
not remote future. The method by 
which such needed capital is to be 
n,ised, if a far-sighted plan is to be 
adopted, involves at one and the same 
time the questions of termination, modi­
fication or extension of public control, 
of complete public ownership or fur­
ther steps toward public ownership, 
and of the creation of a transportation 
district. 

These questions, the majority com­
mittee says, are interrelated and in­
separable. They involve problems of 
great complexity and of the highest 
statecraft. No decision concerning 
public control should be made without 
the fullest examination, from every an­
~le, of complete public ownership and 
of further steps toward public owner­
!<hip; and no decision on either public 
control or public ownership should be 
made without the most careful con­
sideration of the need for a transporta• 
tion district ar,d of the powers, duties 
and political structure and control of 
~uch district if created. The committee 
believes that it would be most unwi;;e 
to attempt to pass on any one of the­
que~tions without the fullest study and 
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consideration of all. The majority of 
the committee said in part: 

It the nxed term ot J)ubllc control Is 
ext,,nded, various ame11dment11 LO tho pub­
llo control act ehoul<l b8 made. nnd If a 
transportation district Is established to 
take over the control of the Elevated e)·s­
t<>m nnd provide for the ownership, con­
Rtrucllon nn<l financing of rapid transit 
llnea, the public control act must bo ao 
re,·IBt·d as to make It ftt the dlatrlct phm. 
In carrying out any such changca, nnd In 
the financing of any capltnl expendltureR 
"hlch may be required, the stockholdora or 
the 1-:1e,·11ted should gh•e their hearty co-
01>cr11 tlon. 

r.o plans for rnlslng capital In any con­
~l<lerable amount on antlstactory terme 
pending further study of these questions as 
a "·hole have been suggested to the com­
mittee except auch ae might greatly ham­
per, It not hamatrlng, a WIRe, long-rnnge 
..alutlon ot these questions. The committee, 
therefore, looka with disfavor on the adop­
tion ot any palllaUve which In no way 
strikes at the root of tho difficulty. 

The proposal that the fixed term ot pub­
llr. control be extended for 20 years, It 
adopted, would glvo no assurance that new 
cnpltal could be raised through tho aalo or 
Elevated stock. 

Pul!LIO CONTROL CONTINUES 
The principal advantage, so far as the 

11ubllc 111 concerned, ot extending the fixed 
term of public control beyond 1928 Is to 
enable the company to ralae new capital at 
renMnablc rates. 

JC this object la not attained, the prin­
cipal argument tor an extension of the 
fixed term tails. Betoro making any ex­
tenRlon of this fixed term we ahould be 
very sure that such extension will make 
po~slblc the accomplishment ot this object. 
All previously stated, there Is no such 
assurance. 

1-'urthermore, It the 20-year extensl.>n 
were granted and tho question ot estab­
ll•hlng n metropolitan trnn•portatlon dis­
trict were Postponed. It might be much 
moro difficult, If not Impossible, to obtain 
the requ!red assent of the Elevated stock­
holders to such changes In Lhc public con­
trol act as might prove advisable In con­
fr"i~~'.on with the establishment of the dls-

Anotht!r objection to rushing Into any 
ext<'r>•lon of public control is that certain 
plans have been submitted to the <'<im­
mlltee for financing capital needs without 
any extension ot public control. These 
t>lans ahoul<I be further studied hcforc any 
f111:i.l commitment Is mnde on this question. 

RECOMME:,,"DS FURTHER STUDT 
For the reasons stated above, the only 

ncommend:i.tlon which the committee 
makes at this time Is that these questions 
of public control, public ownership anJ 
trnn~1>ortatlon district be further studied. 

The committee believes that no vital 
public needs will bo Imperiled by tho d<'lay 
caused by further atudy. 

)lore Important at tho moment than 
new capital Is the balancing of the budget. 
Thal must come before any con8ltlf"rnble 
rapltnl expenditure can be thought of. 

.Aa previously Pointed out, there has been 
a great ch11nge alncc July, 1923. Then re­
ceipts were running at the rate ot more 
than $1,000,000 a year above expenses, and 
the margin ot receipts over expcnclllures 
was lncre:i.slng. 

In October, 1923, came a wage award 
which lncrease<l annual expenses by about 
Sl,S00,000, and the year ended June 30 
1924, cloeed with an operating 1leflclt of 
SlH,202, which was wiped out only by a 
fortunate selllemcnt of old claims. Since 
then every month from July to October has 
•ho\\·n a deficit, and In October, 1924, came 
another wage award. Increasing the annual 
wn'!<' expense by about $500,000 more. 

J·cl!owlng this, the 6-ccnt fare went hy 
the board. No one knows now wheth,1r 
t~re11 muat be Increased to meet exp,•nscl!. 
.:-:o one knnwa whether wages wlll be lower 
or higher this year. Much depends UPOn the 
wage settlement to be made for ll,o year 
h<glr,nlng July I, 1926. The commltteo M· 
peats t hut the question ot revenue and cx­
rrMe I" the question of the hour. Further 
capital expenditures mu~t and can wait. 

The minority of the committee 
agrees with the majority in its recom­
mendation for a further study of the 
termation of n transportation district, 
but opposes the remainder of the con­
clu!lions. It undertakes as briefly as 
possible to set out its reasons why it 
believes it is necessary that the ques­
tions of continuance or discontinuance 
or public control, the needs or the roa,t 
for additions and improvements, and 

the financing of the same, arc subjects 
that should be presented to this session 
of the General Court for discussion and 
debate, and an opportunity be then 
given to remove the uncertainty that 
l'urrounds the future of the company. 
The minority report said in part: 

,vhcn tho truatees came before the com­
mittee al tho ftrst public hearing and pre­
~entcd a. statement ot their requirements, 
they tiled with It a. schedule of plnnt lm­
provementa, the construction ot which was 
to cover a. period ot 10 years and waa 
estimated to coat $20,000,000. 

,Vhcthcr e,·ery Item listed In sold ached• 
ulo ls Imperative we do not undertnko to 
s11yt but from our Investigation of the plant 
mnue by visiting and examining places 
where Improvements 'l'l·ere contemplated, It 
waa obvious that many are needed, and 
that some should be made In the near 
{i:,\~_re In the Interest of economy of opera-

The law puts restrictions on the anle ot 
Elevated stock. It does not allow the 
Issue of that stock at leas than par, and 
the common stock ot the company, und~r 
present conditions, hoe lately been selling In 
the market around 76 and the 7 per cent 
preferred at 9(, 110 It Is clear that raising 
capital by this method Is out ot the quos• 
lion. 1t does not seem advisable for the 
trustees to Issue stock bearing 8 per cent 
dividends, as they have authority to do, as 
this would place an unfair burden on the 
cAr rider. 

Under the present law the trustees may 
Issue notes that are made payable not more 
than 12 months from date of Issue, but 
Rpeclal legislation would be necessary to 
enable them to lasuc notes for a longer 
period. The trustees have already bor­
rowed on short time notes the sum of 
$5,200,000. and believe the)' have ap­
proached the limit with notes ot this char­
acter; to borrow further on short-time se­
curities would, In their opinion, seriously 
affect the general credit of the company. 
.As obtaining capital by the sale ot stock 
Is Impossible, and an ls.~ue of bonds or 
short-time notea lnndvlsable, how, then, are 
the trusto<>s to get capital to the amount 
recommended ? 

PUBLIC CONTROL A SUCCESS 
Public control baa been In operation suffi­

clenlly long to Impress the public with Its 
practical auccess, Those who appeared 
and spoke at the public hearings of the 
committee were practically unanimous In 
recommending a continuance of public 
management. All were agreed that the 
affolrs of the road hnd been administered 
by the public trustees In an economical and 
business-like manner. Its emclcncy ha,; 
been restored, and satisfaction with the 
service rendered prevails to a greater ex­
tent today than for some time pnst. 

With the possible end of public control 
so ne-ar and that tact well known and 
recognized, uncertainty prevails. This Is 
having a marked effect upon the <le,·clop­
ment and expansion of the company. The 
price ot the common stock on the market 
Is a strong reminder of the present situa­
tion and a true Indication ot how uncer­
talnt)' wlll al'tect the standing of a large 
corporation. 

The trustees are fully alive to this state 
of nl'tnlrs and ha,·c convinced us ot the 
necessity ot removing as soon as possible 
lhla elate of doubt, so that the credit or 
the company wlll not continue to be ad• 
versely a.ffccted. 

"'e, there tore, recommend that th<> net 
be exlended for a further period ot 20 
ye11ra. together with amendments thnl arc 
advisable, and submit nn act. ,ve believe 
an extension tor Lhat period wtll provide 
such suurance ns to the future of the 
road as '1'1'111 enable It to nnsnce Itself. 
Such an extension will also al'tord reason­
able permanency and permit bron<l plans 
for development ovor I\ period of >·ears . 

,ve further point out In support of our 
position tho t the thlstcea have nlready been 
delayed over one aesslon of the Legislature. 
having first presented their nee<la nt the 
session of 1924, and It they arc now com­
pelled to wait further study and n report 
upon all the questions In the order, any 
netlon In their behalf will be dclnycd until 
thr 11es,.lon of 1926. 

It Is not at 1111 clear that If the formation 
oC a transportation district la furlher 
11tudled on<l recommended thnt It wlll e,·er 
be eRW.bll•hcd. It m11y appenr th11t U1e 
towns an,1 cities adj11ccnt to Uoaton nrc not 
>·et reatl[ to become united In a 11lnn of 
this kin, . The fact that a metropolltnn 
1r11nsport11tlon district ma)· be <'lllnhll11IH'<I 
nt some future lime d<>C5 not Justify de­
l11)·lng action a11 to the exten11lon of publt<' 
controL In any event, \\"Ith the future so 
uncertain n11 lo I\ district sn,l the n<'etla of 
the l~levated ao appartnt. f11rth<"r 1lel11)· 

would l,e R mlMtRk~. Thi' public control 
Rel dlrt•ct11 th<' trus1 .. e11 to maintain the 
proJ)t'rty "In ,:-ood opera II ng cond II Ion and 
to make such provision for depreciation, 
obsolc11cence nnrl rehablllt11tlon thnt upon 
the explrAtlon of tho period of public man• 
ngement rrnd Ot><'rallon the property •hall 
be In cood opcratlnc condition. 

,ve therefore reiterate thnl lmprovcrn .. nt.a 
11hould bo permitted and capital provided, 
and that thh1 Lcglalnture at tho pr,••enl 
session 11hould extend auch rui11lstancc to 
the road as will enable the trlllltces to 
maintain the railway In aueh opcratlns 
condition that It can render efficient 1ervlce 
to the public at a minimum cost. 

Injunction to Stop New York 
City's Bus Program 

The Board of Estimate of New York 
on Jan. 19 appropriated $135,000 for 
buses with which to equip a city-oper­
ated line on Eighty - sixth Street. 
Twenty buses were to be purchased. 
Commissoner Mills of the Department 
of Plant and Structures anticipated a 
profit of $100,000 a year. The line was 
to be established on the assumption 
that Comptroller Craig is right in 
saying that the city has power to 
operate buses under the home rule 
amendment passed by the Legislature 
at its last session. This assumption 
was challenged a few hours after the 
appropriation had been made by 
Leonard M. Wallstein, acting for the 
Citizens' Union. He secured a tem­
porary injunction against the disburse­
ment of the $135,000. It has been Mayor­
Hylan's contention that additional 
legislation was needed for the city to 
enter upon its own bus program, but 
Mr. Craig has stuck stoutly to the 
contention that the city already had 
powers sufficient to permit it to pro­
ceed. The l\layor finally capitulated. 

Dallas in Throes of Fare 
Difficulties 

The City Commission of Dallas, Tex., 
recently granted the Dallas Railway a. 
second extension of the 6-cent fare for 
30 days ending Feb. 10. The first ex­
tension was granted Dec. 27 for 15-
days. In line with the 6-cent fare ex• 
tension the company will be expected 
to carry out improvements suggested 
in the amended Everman Plan No. 3, 
soon to be drafted by the city attorney. 
The plan provides for $243,000 in bet­
terments to the system in return for 
being permitted to charge a 6-cent fare · 
for another 18 months. The amend­
ment includes the rebuilding Qf 25 
cars. At the same time Supervisor 
Everman has left the way open to 
negotiations eventually to remove the 
time limit on the 6-cent fare. 

A spokesman for the City Commis­
sion explained that this would be done 
by an alteration in the phraseology in 
the ordinance giving legal effect to 
Everman Plan No. 3. It reads: "At 
the conclusion of 18 months the 
fare will automatically revert to 6 
cents." The alteration will be to this 
effect: "At the conclusion of 18 months 
the fare will continue at G cents unless 
othe11visc ordered by the City Com­
mission." 

It was said that this proposed change 
would place the Dallas Rnilway In posi­
tion to borrow or float bonds to the 
sum of $1,000,000 of new money to be· 
placed in the properties. 

This de,·elopment, however, can not 
take place unless the State Supreme· 
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Court a t Austin decides the Geller suit 
favorably toward the traction company 
and the city. This suit, filed by F. J. 
Geller of Dallas, questions the right of 
the City Commission to grant a 6-cent 
fare when the franchises of 1917 spec­
ify 5 cents. Until this suit is ad­
judged, the traction company is not in 
a position to borrow money, officials 
testified at the public hearings. 

Under the terms of the franchises 
when the reserves are refilled, 'the 
$900,000 of improvements made in the 
past under Everman Plans Nos. 1 and 
2 will be added to the property value of 
the company. At present the company 
is permitted to earn 7 per cent on a 
property value of $9,500,000. With the 
improvements admitted to property 
value the company will be permitted 
to earn 7 per cent on $10,400,000. It 
was brought out in the hearings that 
the gross revenues of the company have 
remained the same for the last 3 years 
in spite of the improvements. It is 
not estimated that they will increase 
next year. On that basis it is feared 
that with more money going to pay 
the authorized return less money will 
be in the surplus for improvements. 

Talk of Railway Buses at 
Worcester 

Whether or not the Worcester Con­
'Solidated Street Railway, Worcester, 
Mass., operates buses in the near future 
is reported to depend largely upon what 
the 1925 Massachusetts Legislature 
-does regarding the enactment of laws 
intended to control the use of these 
-vehicles. Officials of the railway a re 
said to believe that in some of the 
outlying sections which the railway 
·covers the buses could be operated more 
economically than trolley cars. The 
present laws do not cover certain points 
regarding transportation by bus which 
the Consolidated officials want to sec 
cleared up before · they consider the 
•operation of buses. 

Charter Sought for Subsidiary 
Bus Company in Pittsburgh 

Application has been made for a 
-charter for the Pittsburgh Motor 
Coach Company, which will be affiliated 
with the Pittsburgh Railways, or mor~ 
properly the Philadelphia Company. 
'The proposed incorporation of the 
new company is regarded as the first 
steps toward establishing a network of 
bus lines in Pittsburgh and other parts 
of Allegheny County. 

In the charter application, two 
proposed routes are specified. One of 
the routes proposed is the so-called 
.Squirrel Hill route, along the Boule­
vard of the Allies, through Squirrel 
Hill and to Thomas boulevard in 
Homewood. The other is the route 
from Butler and Fortieth Streets 
across the Washington Crossing bridge 
to Millvale. 

After the initial routes are estab­
lished, the present plans include the 
·gradual extension of route establish­
ments until those points in the city 
and suburbs not covered by street cars 
.are furnished transportation. Activ­
ities outside of Allegheny County, in 
which Pittsburgh is located, are not 
likely to be projected for some time to 
-come. · 

What Would You Do? 

WEATHER like that of Fri­
day and Saturday is enough 
to try the patience of most 

folk, and nowhere more than on the 
street cars can there be found 
evidences of the varying reaction 
upon the human animal of the de­
lays and inconveniences to transit. 
"Rotten service" is perhaps the 
first and most natural verdict of 
the average man or woman who 
stands in the slush waiting for the 
car that ,foes not come or, worse 
yet, stands in impotent rage when 
it runs past without stopping. 
And the same conclusion is often 
reached by the more fortunate one 
who, once inside the car of his 
choice, is compelled to stand in a 
space far too small and await 
seemingly indefinite hours while 
stalled automobiles and trucks are 
dug out of the drifts. 

It is not wonderful that patience 
breaks under the strain, but it is 
peculiarly a time for philosophical 
endurance and for that give-and­
take without which intercourse 
with our kind would often be in­
tolerable. Car conductors and 
motormen are only human, and if 
they sometimes lose their temper'S, 
if they run by when they ought to 
stop, if the side door is closed to 
waiting and shivering folk on the 
corners and if the trip to business 
or home again takes two or three 
times the normal period, it is un­
fair to put all the blame on "the 
service." Impolite or tactless car­
men can be admonished or dis­
ciplined, but the weather we have 
to take as it comes. And the nar­
row streets and their increasing 
use by wheeled vehicles cannot be 
remedied or checked by cussing at 
them or at the transit company. 
If the fellow who damns the "rot­
ten service" would only consider 
what he would do on days like 
Friday or Saturday to make it bet­
ter, perhaps he would realize that 
there are limits beyond which 
executive management cannot hope 
to go and that rain and snow and 
ice, like time and tide, wait for no 
man. 

Editorial from Philadelphia Public 
Lcdg<!r, Jan. 5. 1925. 

Seeks Amendment of Syracuse 
Franchise 

The New York State Railways, seek­
ing to abandon its railway line in Grape 
Street and establish bus service in its 
place, is to ask amendment to its fran­
chise covering the route. The move is 
sought by the city in an effort to re­
lieve congestion in the downtown sec­
tion of the city. The company has 
never before sought to replace trolleys 
with buses. The bus routes have all 
been in sections where the railway did 
not hold franchises. These lines are 
operated under special bus permits. 

The company fears that if it estab­
lished buses on the Grape Street line 
under permit the provisions of its fran­
chise would become void. I t wishes to 

hold the franchise for tne streets 
traversed and at the same time operate 
buses. 

Alabama Decfsion Protects 
Railways 

The Alabama Public Service Com­
mission has ordered a number of jitney 
operators at Huntsville and Gadsden, 
Ala., to discontinue service until they 
have complied with state regulations. 
By this ruling the state commission 
lays down a precedent that railway 
service must be protected. The com­
mission held that jitneys are a public 
utility and as such are subject to the 
rulings of the commission. It was the 
opinion of the commission, however, 
that cities having utilities should adopt 
their own jitney regulations. The ac­
tion of Birmingham in forbidding the 
use of jitneys was cited as an example 
of the success of city regulation. 

Hopes of Service Resumption 
Blasted in Marietta 

All hopes of an immediate resump­
tion of railway service between l\lari­
etta and Atlanta, Ga., were blasted on 
Jan. 16. That day, after an agreement 
had been reached between the officials 
of the Georgia Railway & Power Com­
pany and a group of l\larietta citizens 
that the service should be resumed 
Jan. 17 and the City Council of l\Iari­
etta had passed an ordinance forbid­
ding the operation of jitneys on its 
streets, Judge l\lorris of l\larietta, 
representing a number of bus lines, 
filed suit in the Fulton Superior Court 
asking a receivership for the railway. 
Filing of the suit caused railway offi­
cials to abandon the agreement reached 
at the conference and wrecked all hopes 
of an immediate resumption of service. 

The petition filed by Judge l\lorris 
seeks the following thingg : 

That any and all patrons of the said road 
who may so desire be permitted by order 
of this court to Intervene and be made 
parties to tbl11 cause. 

That the defendant, It" agents and em­
ployees be enjoined from at any time In 
the future disconnecting or dismantling any 
of the tracks. e lectric lines or other prop­
e rties of the said defc-ndant which are nec­
essary for the operation of the road. 

That a temporary receive r or receivers 
he appointed Instantly by this honorable 
co urt. with direction and authority Immedi­
a tely to begin lhe operation of the said road 
as It was operated up until Jan. H , 1925: 
that lhe defendant. Its officers. agents and 
employees be ordered and directed to turn 
over and deliver to said receiver all of the 
physical properties of the Atlanta Northern 
Railway, and that the conductors. motor­
men. agents and other employees of the 
company who were engaged In the opera­
tion of said cars Immediately prior to thE, 
time the defendant ceased the operation of 
the same be ordered and directed by this 
honorable court to operate lhe said cars 
under the direction of the receivers ap­
pointed by the court. 

That on the flnnl hearing of this cause 
the said receivership be made permanent 
unless the defendant. through Its properly 
constituted officers. agree to continue the 
operation of the said railroad In the man­
ner In which It was being operated prior 
to the time It ceased operations or until It. 
In the manner prescribed by tha laws of 
the state, be duly authorized to cease the 
operations. 

That on the final bearing of the cause 
the defendant. Its officers, agents and em­
ployees be permanently enjoined and re­
strained from at any time In the future. 
In any manner. dismantling or disconnect­
Ing any of the physical properties of the 
said railroad or ceasing the operation 
thereof until authorized to do ~o In the 
manner prescribed by the laws of lhe state. 

That the petitioner have such and fur­
ther relief as the court may deem right and 
proper In the premises. 
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New Co-ordination Scheme to 
1\leet Financial Emergency 

An electric rnilway that was profit­
able three months of the year and un­
profitable the other nine months hns 
turned the bus to its advantage. About 
6 months ago the Newport Electric 
Corporation, Newport, R. I., operating 
the rond in question, mndc plans to sup­
plant the railway service nine months 
of the yenr with buses nnd to operate 
hoth the electric railway and the buses 
during the three summer months in 
order to take care of the peak business. 
In other words, the electric railway 
service with the shops, etc., would be 
clo!<ed down approximately nine months 
of the year or until the congestion of 
the highways should bring about the 
use of the electric railway. 

In order to do this the company se­
cured a certificate of necessity and con­
venience from the Public Utilities Com­
mission of Rhode Island. Before the 
railway could secure delivery of it.3 
buses, however, an independent opera­
tor established service. The Newport 
Electric Corporation secured an injunc­
tion and stopped this service. It is 
now giving the service itself. The 
court proceedings of this case were 
used as a basis for similar action on 
the part of the New York, New Haven 
& Hartford Railroad and the Boston & 
}laine Railroad in their efforts to re­
strain the operation of bus services 
which they regard as particularly un­
fa ir. As indicated previously in the 
ELECTRIC RAILWAY JOURNAL preliminary 
injunctions restraining seven bus lines 
from continuing operations have been 
granted by J udge Chester W. Barrows 
in the Superior Court at Providence on 
petition of the United Electric Rail­
ways and the New· York, New Haven 
& Hartford Railroad. The case of the 
New Haven road against the Interstate 
Bui;es Corporntion has been removed to 
the United States District Court. 

The electric railway department of 
the Newport Electric Corporation con­
sists of 22.39 miles of track, using 62 
cars, in t he city of Newport and 
the to,vns of l\liddletown, Portsmouth 
and Tiverton, and an interurban line 
from Newpor t to Fall River, l\lass. 

Duplication of Service Voted 
Down in New York 

The Public Service Commission on 
Jan. 5 den ied the application of the 
Bee Linc, Inc ., for permission to oper­
ate a bus line from the New York City 
line at Rosedale to the village of Free­
port. The petition was opposed by the 
receivers of the New York& Long Island 
Traction Company, who produced fig­
ures in evidence showing that during 
10 days of operation of the bus line 
in August and September there was· a 
considerable falling off in receipts of 
the railrond. The investment of the 
New York & Long Island Traction 
Company from Freeport to Jamaica 
Junction was testified to be at least 
$300,000, and the company is now in 
position to continue operations and 
effect betterments out of its income if 
not deprived of operating revenue. A 
reorganization of the compnny for fur­
ther financing and betterments is ex­
pected to take pince shortly. The com-

mission concludes that if the road and 
its receivers and the reorganized com­
pany do not give proper service a new 
application for a bus certificate mny 
be proper. 

Boston "L" Can Discharge 
Citizens from Employ 

Trustees of the Boston Elevated 
Railwriy, Boston, 1.Iass., have the right 
to discharge employees who are citizens 
or World War veterans and retain non­
citizcns. An opinion to this effect has 

· been rendered to the Governor of 
l\lassachusetts by Attorney-General Jay 
R. Benton. The question was put up 
to the state authorities by Leo 1\1. 
Harlow, commander of the l\lassachu­
sctts department of the American 
Legion. He declared that the Elevated, 
under its seniority of service rule, was 
laying off employees who were World 
War veterans and keeping men who 
were not citizens. In view of the fact 
that the Elevated is under public con­
trol, l\lr. Harlow questioned the right 
of the trustees to deprive the World 
War employees of the preference right 
given similar employees in other 
brnnches of the public service. l\lr. 
Benton holds that "the service in which 
the employees of the company arc 
engaged is not in any branch of the 
public service and that the statutory 
provisions giving preference to citizens 
and veterans in the public service arc 
not nppreciable." 

Carol, Sweetly Carol 
Clinton D. Smith, general manager, 

and H. 0. Allison, commercial manager 
of the Beaver Valley Traction Com­
pany, New Brighton, Pa., promoted the 
revival of the singing of carols 
Christmas Eve last year throughout the 
district of thirteen towns and town­
ships in which the lines are operated. 
Obtaining the services of Prof. T. Earle 
Yearsley and Prof. J. Christian Ring­
wald, Beaver College, the carol singers, 
numbering 200, were rehearsed, divided 
into groups and assigned to districts 
prior to Christmas Eve. After the 
separate groups had visited a large 
number of homes where there were 
"shut-ins" they were assembled into 
one group and sang at the various hos­
pitnls and institutions. Transportation 
was by street car and by motor coache<i, 
obtained from the Beaver Valley Motor 
Coach Company, a subsidiary of the 
trnction company. 

Recommend 112 l\liles of Railway 
Construction in Maine 

An investigating committee recently 
recommended to the Interstate Com­
merce Commission the construction of 
112 miles of electric railroad in Aroos­
took County, Maine. The new line, 
which will be known as the Quebec 
Extension Railway, will develop l\l~inc's 
timber region east of the Rocky Moun­
tains, consisting of 1,200,000 acre~ of 
virgin timber in northern l\lainc. The 
Quebec Extension Rnilway is controlled 
by the Aroostook Valley Railroad, which 
has been in successful operation about 
15 years. The cost of the project is 
estimated at $4,000,000. 

IHinols Central Seeks Increase 
in Commutation Hates 

The commutation lines of the Illinois 
Centrnl Railrond, now in the midst of 
a $26,000,000 electrification program, 
and three other big railroads spreading 
fanwise out of the heart of Chicago 
hnvc tnkcn steps to increase commuta­
tion fares 20 per cent, effective as soon 
as permission can be obtained from 
the state. The chnngc will affect more 
than 150,000 passenger trips a day. 

The Illinois Central operates 402 
suburbun trains nnd carries 87,000 pnll­
scngers a day. It announces a deficit 
of $3,824,116 in 4 yenrs on suburban 
service without adding any return on 
property investment and says it could 
save $1,000 n day in running expense 
alone by stopping nil its suburban 
service. The income in the 4 ycnrs was 
about $10,000,000. 

Electrification hns already cost $12,-
000,000. This sum includes $4,000,000 
already paid out and $8,000,000 of obli­
gations entered into in the Inst GO dnys 
for equipment. With the elcctrificntion 
will also be completed a park project, 
so that the Illinois Central will run its 
first 8 miles virtunlly nil through lake 
front parkway, lagoons, golf courses 
and bathing benches. 

The chnngc in rates is expected to 
have a profound effect on part of the 
city's trnnsportntion, as all the lines 
have heavily populated zones in direct 
competition with elevated, bus and_. 
street car lines. The present Jllinois 
Central 10-ride ticket fare to competi­
tive stations is 11 cents a ride, the ele­
vated 10 cents cash or three tickets for 
25 cents, bus 10 cents and surface lines 
7 cents. The railroad, however, makes 
the run in half the time. The North­
western's 10-ride rate to competing ter­
ritory is 11 to 19 cents a trip, the lat­
ter being the fare to Evanston. The 
road has 184 daily trains carrying 33,-
000 passengers. The other lines seek­
ing the incrense are the Burlington, 
with 185 trains daily, and the Rock 
Island. 

Bus Legislation Suggested 
in Wisconsin 

Agitation has been revived to tax 
bus lines in Wisconsin 3 per cent on 
their gross earnings, as a contribution 
to the state highway fund. It is es­
timated this tax would produce more 
than $1,000,000 annually. An effort is 
also expected to be made at the present 
session of the Legislature to bring the 
bus lines under the supervision of the 
Railroad Commission with respect to 
service, routes and fares. 

Home Huie Agitation Renewed 
Suggestions hnve been made in Min­

nesota to have the Legislature of 1925 
restore to the individual cities control 
of s treet car fares nnd regulation. In 
J 923 the Legislature nuthorizcd the 
Railroad and Warehouse Commission to 
regulate fares in St. Paul, Minncnpolls 
and Duluth. Valuntion hearingii pro­
ceeded throughout the 2 years with only 
one decision, thnt in the Duluth Calle. St. 
Pnul and l\linnl'apolis evidence is now 
in the hands of the state commission. 
The Duluth order was annulled by a 
federal court ruling. 
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License Board Refuses Bus 
Permit to Boston & Worcester 
The Worcester, Mass., license board 

has refused to grant the Boston & 
Worcester Street Railway permission 
to operate buses in Worcester as a part 
of the Boston-Worcester bus line. Dur­
ing the hearing it was made to appear 
unlikely that a satisfactory arrange­
ment could be made with the Worcester 
Consolidated Street Railway for the 
transfer of passengers from buses to 
the trolleys at the city line. 

The plans of the company as ex­
plained to the license board involved the 
operation of four 25-passenger buses 
on 2~-hour schedules. The proposed 
fare between Boston and Worcester 
was set at $2. Two subdivisions of 
the fare were contemplated, however, 
one a $1.25 fare to 1\Iarlboro from 
either terminal. Consolidated officials 
took the attitude that if the time had 
come for operation of buses it should 
receive the preference. 

The Boston & Worcester represent­
atives explained it wanted the. buses 
even though it continued to maintain 
its Boston to Worcester trolley, to get 
back patrons lost to bus lines oper­
ating between the two cities. 

The Boston & Albany Railroad was 
also placed on record against the peti­
tion. It was explained that this was 
not because of any feeling against the 
Boston & Worcester, but because the 
road felt there were adequate means 
of transportation between the two 
cities. The New York, New Haven 
& Hartford Railroad also went on 
record against the petition. 

1\Iayor Michael J. O'Hara supported 
the stand taken by the license board. 

Wants 7 Cents in Shreveport 
The Shreveport Railways filed a peti­

tion with the Louisiana Public Service 
Commission on Jan. 14 requesting that 
body to permit an advance in rates 
from 6 to 7 cents per adult passenger. 
The fare for school children would 
remain at 2! cents. The petition points 
out that the present fare of 6 cents was 
fixed by order of the Public Service 
Commission with the stipulation that 
certain improvements be made. These 
improvements were made, the petition 
asserts, at a cost of $210,457. It is 
further declared • that while the com­
pany is permitted to earn 8 per cent, 
during the period of. Jan. 1, 1924, to 
Oct. 31, 1924, the company earned only 
$17,122, whereas it should have earned 
$116,667. It states that bankruptcy will 
follow such a condition, but that a rate 
of 7 cents would be· likely to bring a 
gross income of $734,355. 

Illinois Traction Petitions to 
Handle Freight Into St. Louis 
The Illinois Traction System has 

asked the city of St. Louis, l\Io., for 
permission to handle carload freight 
into the city in order to supply many 
of the industries along its lines with 
coal and to haul carload business. At 
present the road is permitted to carry 
only passengers, mail and wrapped 
bundle freight. A hearing on the ap­

. plication for an amendment of its fran­
chise ordi!'lance was ·held by the public 

utilities committee of the Board of 
Aldermen on Jan. 14. The Aldermen 
decided to hold a general public hear­
ing on the matter on Jan. 29. A sim­
ilar bill has been advocated several 
times in recent years, but it always 
failed to get beyond the committee. 

In speaking at the hearing on 
Jan. 14, H. I. Green, general counsel 
Illinois Traction System, declared that 
more than twenty industries along the 
company's lines between the McKinley 
Bridge and the Twelfth Boulevard 
station at Lucas Avenue have peti­
tioned for the direct freight service 
the company seeks to install. All can 
be served without any further track 
extensions except spurs into their 
places of business. Mr. Green informed 
the Aldermen that of the system's 600 
miles of tracks, 450 miles have direct 
connection into St. Louis. He said it 
is an imposition to ask shippers to 
continue to haul freight to and from 
the foot of the McKinley Bridge. 

Buses of Connecticut Company 
Get Into Movies 

An 800-ft. film to show how its buses 
are kept in operating condition at its 
main garage in New Haven has been 
prepared by the Connecticut Com­
pany, New Haven. A somewhat simi­
lar film was prepared some years ago 
with the trolley cars as the subject. 
The bus movie was shown at the com­
pany's booth at the Hartford Industrial 
Fair this past week and attracted very 
favorable attention. 

The film story is based on a conversa­
tion between two bus passengers as to 
the way in which the company keeps 
its buses in so good a condition. The 
conversation is held in the central part 
of New Haven, after one of the single­
deck Yellow type D buses, carrying 29 
passengers, has made a passenger stop. 
The scene of the film then changes to 
the company's garage in New Haven. 
An exterior of this garage is first 
shown. Then, the spectator is intro­
duced to the repair and maintenance 
methods of the company and learns 
how the buses are fueled and oiled at 
the end of the runs, how tires are 
changed, how the buses receive their 
periodical inspection, and how they are 
washed daily. Other views illustrate 
the process of removing the engine 
from the chassis through the use of an 
overhead crane, how the engines are 
taken apart and inspected, how cylin­
ders are ground and pistons fitted. 

SeYen Cents Not Yet Authorized 
in Binghamton 

The Public Service Commission is­
stied an order Jan. 16 authorizing the 
Binghamton Railway, Binghamton, 
N. Y., to continue in effect the present 
6-cent fare pending a determination 
by the commission of the company's 
petition for an increase in fare to 
7 cents. The 6 cent fare expired Jan. 
16. It has been in effect since 1920, 
but has been continued from year to 
year by the city and the commission. 

Hearing is scheduled for Jan. 23, in 
New York. Consent of the city of 
Binghamton to the proposed increase 
was referred to previously. 

Davenport Will Continue on 
Lower Fare Temporarily 

The financial statement of the Tri­
City Railway, Davenport, Iowa, for the 
6 months test period ended Dec. 31, 
1924, shows a marked deficit in oper­
ating expenses. Despite this the com­
pany has notified Mayor Louis E. 
Roddewig and the Davenport City Coun­
cil that the right to increase fares to 
10 cents straight on Feb. 1 will not be 
enforced for the present and that the 
sale of three tickets for a quarter will 
be continued until a more satisfactory 
adjustment of the fare problem has 
been worked out. In a letter to the 
Mayor and the City Council, R. J. 
Smith, general manager, announced 
that the company will retain the exist­
ing rates for the present, in the hope 
that future patronage of the railway 
lines will show that the patrons of the 
company appreciate the lower fares 
granted to regular patrons through the 
sale of tickets. 

In making this announcement, the 
company calls attention to the fact that 
the offer to retain this present rate of 
fares ·must not be construed to mean 
that the company has relinquished its 
right under the fare agreement made 
with a previous Council. This agree­
ment gave the company the right to 
increase its rate of fare to 10 cents 
straight on Feb. 1, 1925, if the income 
of the six preceding months failed to 
show a return of at least 6 per cent on 
the company's investment. 

1\Iontreal Tramway to Expand 
1\Iontreal's rapid growth in the past 

few years has brought about serious 
problems of traffic congestion that can 
only be solved by broad and sweeping 
changes in the downtown handling of 
the service by the 1\Iontreal Tramway, 
1\Iontreal, Que, says the Canadian Fi­
nancial Post. That paper says con­
struction work will proceed very soon 
on a new terminal station on Craig 
Street, in the downtown section. 

The new terminal station will be 
a modest affair at first, consisting 
merely of a covered structure adjacent 
to the power building, but it may in 
time become a sky-scraping head office 
for the tramways. Small as is the 
initial structure, the land acquired is 
costing the company about $500,000. 

A committee of citizens and civic 
officials is now quietly at work produc­
ing a town-planning scheme for Mont­
real, and if some of the suggestions 
before the committee mature, the tram­
way and the city will have to co­
operate in the construction of new 
lines, tubes and "arcades." The latter, 
while not touching the tramway di­
rectly, will enable it to improve its 
service. The plan is to move sidewalks 
on some main thoroughfares back 
about 10 ft. and build arcades under 
business structures to allow this to 
be done. 

One of the local newspapers recently 
printed a story that the company in­
tended to purchase the l\Iontreal & 
Southern Countries Railway, but this 
was denied by officials. The line serves 
suburbs south of the St. Lawrence 
River. It is owned by Canadian Na­
tional Railways.· 
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News Notes 

Resumption of Service Expected.­
Public subscriptions taken during the 
last fortnight have pledged sufficient 
funds for the repair of the Lincoln 
:Municipal Street Railway, Lincoln, Ill. 
Mayor Vocpcl has predicted the early 
resumption of service on the traction 
line, suspended after the mid-December 
storm. Service, however, will be lim­
ited and fewer cars operated. 

Jitneys in Richmond Disappear. -
Jitneys passed out of existence in Rich­
mond, Va., on Jan. 1 after being the 
cause of dissension for many years. 
Determined efforts were made to pre­
vent their cessation by jitney intel'ests. 
Patrons of the jitneys questioned the 
legality of the ordinance which was 
passed in the City Council last summer 
by a small margin. The City Council 
had preyiously defeated the ordinance 
several times. 

Wants Continuous Seven-Cent Fare. 
-The Board of Commissioners of 
Bradley Beach, N. J., has requested the 
Coast Cities Railway for a continuous 
7-cent fare from Bradley Beach to Deal 
Lake. A conference will be held on the 
matter. The company was also asked 
to grant a transfer at Main Street, 
Asbury Park. 

Rt"fuses Bus Fare lncrease.-The 
Michigan Public Utilities Commission 
recently refused to accept the petitions 
of the Star Motor Coach Company and 
the Wolverine Transit Company for a 
further increase in fares to 2~ cents a 
mile. The two companies started some 
weeks ago a co-ordinating service with 
the Detroit United Railways. 

No Reason for Granting Bus Per­
mits.-Despite agitation by a few citi­
zens of Webster, Mass., advocating the 
granting of bus licenses, Selectmen of 
the town have issued statements de­
claring they would not be warranted in 
granting licenses to buses to run paral­
lel to the lines of the Worcester Con­
solidated Street Railway. The Select­
men do not agree with the unfavorable 
criticism of the railway, particularly 
of its service. Sight is taken of 
the fact that the Consolidated has 
contributed a large sum toward the new 
East Webster bridge, has paid for ce­
ment work around the tracks on Main 
Street and incurred much other ex­
pense in improving its lines. 

Not Opposed to Buses Which Do Not 
Parallel Car Lines.- President Wesley 
W. Sargent of the Fitchburg & Leo­
minster Street Railway says he will 
not oppose buses either inside or out 
of Fitchburg, Mass., so long as ther 
do not run parallel to the car lines. 
!\Ir. Sargent said he was willing that 
the bus operators run bus lines over 
sections of the city where the railway 
had failed to make its lines pay, but he 
did not believe they should be allowed 
to compete with the railway. 

Wnnt11 Railway Service Restored.­
A petition signed by 1,560 residents of 
Spencer and Leicester, Mass., for res­
toration of railway service between 
Spencer and Worcester has been for­
warded to the Worcester Consolidated 

Street ,Railway. The company discon­
tinued service to Leicester and Spencer 
because unfair competition was per­
mitted by local officials from bus lines. 

Increased Rates in Effect.-The Em­
pire State Railways, which operates a 
line between Syracuse and Oswego, 
N. Y., and the Rochester & Syracuse 
Railroad, which operates lines to Roch­
ester, have put into effect new fare 
increases based on a rate of 3.6 cents a 
mile. The old rate was 3 cents a mile. 
Under the provisions of the Public 
Service Commission order the minimum 
fare is to be 5 cents, as at present. The 
Rochester line also secured an order re­
ducing from 60 to 50 the number of 
persons required for a chartered car. 
Corresponding changes have been made 
in the charter car rates. 

Another Direct Service to Downtown 
Chicago.- The Chicago & Joliet Elec­
tric Railway, control of which passed 
into the hands of Samuel Insull re­
cently, will be linked direct to down­
town Chicago in the near future via the 
elevated structure. Rapid transit will 
be afforded a great undeveloped terri­
tory heretofore unserved by any single 
agency going direct downtown. 

Wife of Prominent Official Dies.­
Mrs. Britton I, Budd, wife of the presi­
dent of the Chicago Rapid Transit 
Company, Chicago, North Shore & Mil­
waukee Railroad and Public Service 
Company of Northern Illinois, died on 
Jan. 18 after an illness of several years. 
For many years Mrs. Budd took a vc~ 
active part in charitable and social 
service work. She was an ardent stu­
dent of music, astronomy, architecture 
and history. She was formerly secre­
tary of the Amateur l\lusic Club of 
Chicago and treasurer of the Guild of 
Associates of the Sisters of Saint Mary 
of the Episcopal Church. Interment 
was at Rosehill Cemetery after a 
private funeral service at the Church 
of the Atonement, Chicago. 

Increased Fares Allowed.-Increased 
rates on the Pennsylvania-Ohio Power 
& Light Company's line between 
Youngstown and Hubbard call for a 
cash fare of 20 cents, but provide for 
commutation tickets at $3 good for 46 
rides. Between Youngstown and stops 
15 and 28 the tariff provides a cash 
fare of 10 cents and includes a provi­
sion for a ticket rate of six tickets for 
50 cents. Increased rates were filed 
some few years ago, but were re­
strained by a court order. The United 
States Supreme Court recently dis­
missed the injunction. 

Interurban Commutation Books at 
Discount.-The Texas Interurban Rail­
way, Dallas, Tex., effective Jan. 1, has 
begun issuing commutation books of 30 
tickets between designated stations at a 
discount of 40 per cent from the regu­
lar one-way adult fare. These books 
are good for 30 one-way trips within 
20 days from date of sale. 

Seeks Higher Fare.-The Manchester 
Street Railway, Manchester, N. H., has 
petitioned the Public Service Commis­
sion for permission to increase its fares 
from 8 cents to 10 cents. The company 
claims that one-man cars have saved 
rome money, but the loss In passengers 
carried has more than offset the saving. 
The number of passcngen carried In 
1924 was the lowest since 1918. 

.r._, 

Foreign News 

Great Grimsby, England, to Operate 
Tramway11. - The tramway in the 
Borough of Great Grimsby is to be 
purchased from the Great Grimsby 
Street Tramways Company by the city. 
The price to be paid was referred to 
arbitration and was fixed at £109,848, 
no allowance being made to the trnm­
way company for possible loss due to 
the severance of the purchased lines 
from those outside the borough. The 
gro;:s revenue inside Great Grimsby is 
about £44,368 per annum. 

Ueduced Student Fares Demanded in 
Turkey.- Demanding that special fares 
should be granted to them, a number 
of students made n demonstration 
against the Societc des Tramways et 
Electricite de Constantinople, not only 
holding up operation of the electric 
street railways, but doing some damage 
to the company's office. Under pressure 
from the local authorities the tramway 
company granted reduced fares to the 
students for a period of 10 days, pend­
ing the submission of the question to 
the Turkish government at Angora. A 
decision was given in the tramway com­
pany's favor and orders issued for the 
pl'otection of its property against fur­
ther damages. 

Paris Cars and Buses to Carry l\ler­
chandi.c;e.-Packages or merchandise 
are to be carried on the cars and buses 
operated by the Paris Transports en 
Commun. During certain hours half 
the rear platform space will be re­
served for the purpose, and at night the 
entire platform will be used. The day 
rate will be the same as a full passen­
ger fare for parcels weighing from 22 
to 55 lb., and two fares for parcels from 
55 to 110 lb., which is the heaviest per­
mitted. The night rate will be uniform 
at 1.5 francs for parcels up to 110 lb. 

Moscow to Buy Buses.-The govern­
ment of Moscow, Russia, plans to place 
orders for buses abroad to the amount 
of 10,000,000 rubles, nccording to an 
announcement made by the Soviet 
deputation which has been visiting 
London, Paris and Berlin to study 
municipal questions. Offers of French 
firms were most acceptable and they 
received the first order. 

Barcelona Opens New Subway.-The 
metropolitan subway of Barcelona 
Spain which has been nnder construe~ 
tion for 10 years or mo.re, ha!! been in­
augurated under the official auspices of 
the Infante Ferdinand, representing the 
King. This single route underground 
electric railway connects two opposite 
quarters of the city, supplementing an 
otherwise adequate street car system. 

Japan to Electrify Railroads.-Thc 
Japanese government is planning to 
electrify 400 miles of Its main line rail­
roads, according to T. Ogawara of 
Tokio, assistant dirt"ctor of the govern­
ment railway en~inet"ring bureau who 
Is in the United States traveling in the 
west. The purpose of Mr. Ogawarn's 
vic;it is to study the steam and hydro­
electric plants of the United States '\nd 
to discuss Japan's need with American 
manufacturers of equipment. 
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Financial and Corporate 
in order to take advantage of the pres­
ent favorable market conditions. First, 
the company wishes to increase the in­
terest rate from 5 per cent to 6 per 
cent, which will enable it to sell the 
bonds at or near par. Second, it is 
desired to make the bonds a direct 
mortgage lien upon the Market Street 
Elevated Passenger Railway. The 
statement says that this is a change in 
form but not in substance, since under 
the existing provisions of the indenture 
!1ow securing the issue the entire equity 
IJ? the Market Street property is in­
directly pledged. The proceeds derived 
from the sale of these bonds will be 
used, first, to pay off the. loan already 
secured and for which these bonds are 
now held as collateral, and, second, to 
finance the down payment upon the 
equipment purchased under the P. R. T. 
series "H" equipment trust and for 
other additions and betterments to 
property. 

Purchase Talk Revived at 
San Francisco 

The special committee appointed by 
Mayor Rolph of San F ra ncisco, Cal., to 
consider purchase of the Market Street 
Railway is scheduled for 11 meeting at 
which it is expected arrangements will 
be made for further negotiations with 
officials of the Market Street Railway 
to try to bridge the difference in valu­
ations. 

The Council has before it a revised 
appraisal of the Market Street Railway 
just complt.ted by Fred Bullock, special 
accountant. It ii- said that his figures 
will bring the valuation up to nearly 
$30,000,000, compared with $27,000,000 
three years ago. 

Alternative plans for carrying out 
the proposal have been suggested as 
follows: 

1. Vote bonds either for the entire pur­
chase price or enough to provide a down 
payment to the company. 

2. Amend the charter to permit an In­
crease of fares to 6 centa to provide greater 
revenue In a "pay-as-you-go-plan." 

', When negotiations were in progress 
earlier in the year, the "pay-as-you-go­
plan" was agreed upon as the best 
means of financing the purchase. It is 
said now that the adoption of a plan 
of this kind would be out of the ques­
tion, particularly under the increased 
schedule now in force to trainmen. 

Refunding Plan at Worcester 
to Be :Modified 

Instead of drawing up a new con­
solidated mortgage the Worcester Con­
solidated Street Railway, Worcester, 
l\Iass., has altered its plans and will 
use a first mortgage instrument, under 
which $3,551,000 bonds are held in the 
treasury unissued. 

In November a petition was filed 
with the Massachusetts Public Utilities 
Commission requesting authority to set 
up a mortgage, subject to underlying 
liens, whereby $7,000,000 in consol­
idated mortgage bonds could be issued 
primarily to retire maturing bonds. 
Because of the size of the underlying 
liens, it was finally decided that the 
offering would probably meet with 
greater success and command a better 
price if the old first mortgage was used 
as the financing instrument. The com­
pany therefore plans to withdraw the 
petition before the · Public Utilities 
Commission and ask authority to issue 
additional bonds under the old first 
mortgage. 

The maturities of the company dur­
ing the next 3 years total $3,083,000 
Under the first mortgage, which is 
known as the Worcester Consolidated 
Street Railway first and refunding 
mortgage, the company issued $1,449,-
000 of U per cent bonds in 1910. As 
the authorized limit is $5,000,000 the 
company still holds $3,551,000 unissued 
bonds. 

A problem before the company is 
the interest rate. It is probable that 

the new securities will carry an addi­
tional coupon to be cashed with the 
semi-annual 2¼ per cent coupon. 

Approval of Permanent Financing 
:Measure Sought in Philadelphia 
W. C. Dunbar, pregident of the Phila­

delphia Rapid Transit Company, Phila­
delphia, Pa., has submitted the draft 
of an ordinance to the president and 
members of the City Council seeking 
permission definitely and permanently 
to place its $10,000,000 5 per cent issue 
authorized in 1911. Two changes are 
desired in the financing of these bonds 

Duluth Valuation Fixed at $5,009,510 
Court Decides 6-Cent Fare, with Five Tickets for 25 Cents, Confiscatory­

Adds 40 per Cent to Pre-War Cost of Pre-War Property to Give 
Effect to Present Day Prices 

JUDGE WILBUR F. BOOTH of the cept indeterminate permits of the state 
District Court of the United States of Minnesota, subject to regulation by 

for the District of Minnesota on Dec. the state commission and subject to an 
29, 1924, rendered a decision in the suit appeal providing for the trial of the 
brought by the Duluth Street Railway case de novo by the state courts of 
to enjoin the enforcement of an order Minnesota and consequently requiring 
of the Railroad and Warehouse Com- the introduction of detail evidence of 
mission of l\linnesota fixing the rate inventory, valuation, etc., in such case. 
of fare at 6 cents cash ·with five tickets SIX-CENT FAR£ UNDER COURT ORDER 
for 25 cents. The city of Duluth ap­
peared as inten·enor-defendant in the 
suit. The court fixed the fair rate base 
at $5,009,510 and found a 71 per cent 
rate of return reasonable. The decision 
was referred to briefly in the ELEC­
TRIC RAILWAY JOURNAL for Jan. 10, 
page 73. 

On July 13, 1922, the Railroad and 
Warehouse Commission made its first 
finding of fair value, rate of return and 
rate of fare. This it did under the new 
statute of the state of Minnesota en­
acted April 14, 1921, under which the 
street railways of the state were au­
thorized to surrender existing fran­
chises with the municipalities and ac-

The Duluth company secured from 
the United States District court, 
Judges Sanborn, Morris and Booth 
presiding, a temporary restraining 
order permitting the charge of a 6-cent 
cash fare and compelling the company 
to issue receipts to passengers desiring 
to take advantage of the 5-cent ticket 
rate and the revenue representing such 
receipts to be held in escrow pending 
the final decision of the United States 
court in respect to the rate of fare. 
The case was tried before the Special 
!\faster in Chancery, who rendered his 
report to the United States court on 
Dec. 10, _1923. Exceptions were filed by 

COMPARATIVE VALUATfONS OF DULUTH STREET RAILWAY-DULUTII Dl\'ISlON 
A. L. Drum Mion..,ota Railroad 

& Co. and Warehou,e 
Eelimated Commi..aion'• 
Orlgioal Decimon, Dated 

Inventoried properly excluding land and matrriala and 
Coat July 13, 1922 

aupplice . ...•........ " ...... .... .. .. . .... .......... . 
Expenditnre11 not apparent io inventory ................ . 

$3,487,020 $3,487,020 

General overheads ................................... . 
Land . ... ······ ....... · •········ ....... ....... ..... . 
Materials and aupplies. ... . . . . . . . . . . . . . . . . ..... .....• 
Cub working cap1t.al ....... .. .. ..................... . 

6,385 
759.642 
JS0,735 
105,787 
87,312 

Total coat new.. ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $4,596,881 
Appreciation of pre-war property to give effect lo preeent-

Pe~aiett"::~~i~ted .".·. '.:::::::::::::::::::::::::::: : : • · · · · · • 

Total coat new, after giving eff eet to pre11ent-day prices . . . $4,596,881 
Condjtion of depre,,iabl .. property. per cent........... . 86.02 

Amount of depreciation deducted. .......... ... . . . . . . . • . S 10,548 

Total eo,t new less depreciation, after giving effect to 
pre11enl-day pricee ... ... . .... ....... . . ............ $4,086,333 

Coet of fiaaociog.... ................... . ............. 229,844 

Total pby,ical property.. . . . . . . . . . . . . . . . . . . . . . . . . . . . $4,316,177 
Going value .. . . ......... .. ... ..... : . . . . . . . . . . . . . . . . • 800,000 
Value of power contract. .. .. .......................... 379,542 
Additions July I, 1921, to Dec. 31, 1921.. .•• . • . . . . . . • . . . 6,978 

Grand total •.........••.•.... . ...... •..••........•. $5,502,697 

.. ◄88,i83 
140,000 
105.000 
30,000 

$4,250,203 

514,797 
16.04 

$4,76S,OOO 
83.00 

763,300 

$4,001,700 

$4,001,700 
500,000 
91,300 

6,978 

$4,S99,978 

Decision of 
U. S. Dlslrict 
Court. Dated 

Dec. 29, 1924 

$3,487,020 
6,38S 

369,S34 
128,474 
IOS,000 
30,000 

$4,126,413 

1,132,075 
40.00 

$5,2S8,488 
83.00 

786,33 J 

$4,472,157 
89,075 

$4,561,232 
JS0,000 

91,300 
6.978 

$5,009,510 
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the interested parties and the case 
was heard by Judge Booth. 

The decision rendered by Judge Booth 
released the company from impounding 
funds to cover the 6-cent ticket rate 
and establishes several important 
points in the valuation of electric rail­
way properties. For instance, the court 
held: 

I. That when the Railroad and Ware­
house Commission made and filed Its find­
ings the leglslatlve stage of the caee was 
ended at that point and the judicial stage 
was reached and that the hearing before 
tho stale District Court on appeal provided 
for In the .Minnesota statute Is judicial and 
not a continuation of the legislative rate­
making process, and that under such cir­
cumstances the street railway company had 
the right to bring the present suit In the 
federal court. 

2. Thal a test period of rates fixed by 
tho commission Is not an Indispensable pre­
requisite and that the present eull In the 
United States court was not premature as 
contended by the state commission and the 
city of Duluth. 

As to the fixing of rates by the 
United States court, the court said: 

The proceedings before the special master 
and In this court are not for the purpose of 
fixing a rate, but to determine whether the 
rate fixed by the commission Is confiscatory. 
Jn Pacmc Gas & Electric Company vs. 
City and County of San Francisco, United 
States Supreme Court, June 2, 1924, the 
court said: "Rate making Is no function 
of the courts. Their duly Is to Inquire con­
cerning resulls and uphold the guarantees 
which Inhibit the taking of private property 
for public use without just compensation, 
under any guise." 

Nevertheless, It Is held that the parties 
are entitled to the Independent judgment 
of the court upon the findings and con­
clusions of the commission. Bluefield Co. 
vs. Pub. Ser. Com., 262 U. S., 679, 689. 

The court added 40 per cent increase 
to the estimated pre-war cost of pre­
war property to give effect to present 
day prices. 

The court allowed a per cent condi­
tion of 83, the i:ame as found by the 
commission, as compared with the per 
cent condition of 86.02 found by A. L. 
Drum & Company, consulting engineers 
for the company, from the inspection 
of property. 

The court allowed the estimated orig­
inal cost of general overheads without 
depreciation. 

The court allowed $91,300, the value 
found l>y the commission, for the 
hydro-electric contract for power. In 
discussing the power contract the court 
stated: 

This contract bas proved very advan­
tageous and the steam plant has been 
superseded and hl/,8 been dl11mantled. A 

J\fooLh Year 

larger amount would have been ju11tlfied 
(referring to the $91,300 allowed by tho 
commission). . . . The master allowed 
nothing for this Item, 11aylng In hie report: 

"\\'hlle thla contract might be taken Into 
consideration upon a ealo of the property 
or a valuation for that purpose, It ehould 
not be considered In aacertalnlng the proper 
basis for rates as It belongs lo the clasK 
of provld.,nt economical contracts which It 
Is the duty of the company to make whon­
over possible eo as to furnish economical 
BCrvlce to the public." 

I pm not able to agree with the master 
In this view. The contract was a thing 
of value, and It dlttered from an ordinary 
contract for current supplies. It took the 
placo of a physical plant which would 
olherwle.a have been necessary and would 
have been valued as a part of tho physical 
Items. 

Under these circumstances I think the 
commission was justified In Including this 
power contract as an Item In the rate baeo. 

The court allowed $350,000 for going 
value figured on 10 per cent on the 
original cost of the inventoried physi­
cal property, excluding land and ma­
terials. 

The commission excluded cost of 
financing, but the court allowed $89,-
076 for cost of financing, stating: 

In my opinion thle Is an Item which 
should only be Included provided the evi­
dence ehows that It had an actual as dis­
tinguished from a tbeoreUcal existence. 

The court allowed the 7la per cent 
rate of return as found by the commis­
sion. 

The court allowed an item of hidden 
costs claimed by the company for ex­
penditures incurred in the past on ac­
count of contributions imposed by city 
ordinances for civic improvements. 

The court and commission adopted 
as plant base the estimated original 
cost of the inventoried property, ex­
cluding land and material and supplies, 
as agreed upon between A. L. Drum & 
Company, consulting engineers, repre­
senting the Duluth Street Railway, and 
B. T. Gifford, consulting engineer, rep­
resenting the city of Duluth. 

The tabulation published herewith 
gives a comparison of the valu'es of the 
property as found by the United States 
court with the values found by the 
Minnesota commission and with the 
estimated original cost valuation found 
by A. L. Drum & Company. 

The Master in Chancery found the 
value of the property under the several 
different bases to be as :follows: 
Value for rate-making purposes .. $4,599,978 
Cost of reproduction, less depre-

ciation. Including going value .. 6,138,604 
Estimated original coat ......... 4,222,673 

ti1oce War 

Separate Investment Company 
in New Jersey 

Articles of incorporation for the 
Public Service Stock & Bond Company, 
Newark, N. J., organized to do a gen­
eral business in investment securities, 
but to specialize in securities of the 
Public Service Corporation of New 
Jersey and its- subsidiaries and under­
lying companies, were filed on Jan. 16 
with the Secretary of State at Trenton. 

The incorporators arc Thomas N. 
McCartcr, president of the Public 
Service Corporation of New Jersey; 
E. W. Wakelce and Percy S. Young, 
vice-presidents. The papers authorize 
500,000 shares of no-par-value stock, 
which will be_ owned, except for qual­
ifying directors' shares, by the Public 
Service Corporation. A million dollars 
will be paid into the treasury of the 
new company at the start of business 
on Feb. 1. 

Mr. Young, in charge of finance of 
the Public Service Corporation, said: 

Tho success of our various cuatomer­
ownerahlp campaigns has given us a total 
of more than 70,000 stockholders and sub­
scribers lo stock. Adding bondholders and 
those who own securities of underlying 
companies, there are more than 120,000 
finsnclally Interested In various Public 
Service enterprises. 

Mr. Mccarter will be president and 
Charles G. Colyer vice-president, in 
charge of the company's activities. T. 
W. Van Middlesworth will be treasurer 
and Charles M. Broder secretary. The 
company will have offices in the Public 
Service Terminal Building, Newark. 

Customer-Ownership Campaign 
at Reading 

Customer ownership is the purpose 
of a campaign being conducted by the 
Reading Transit Company, Reading, 
Pa., .for the sale locally of $1,250,000 
of first and refunding mortgage gold 
bonds, series A, 6 per cent, dated Nov. 
1, .1924, and due Nov. 1, 1954. The 
offering price is 98 and accrued interest 
to yield 6.16 per cent. In calling at­
tention to the offering the company said 
that another opportunity is offered 
prudent investors to sh&re in the earn­
ings of one of their important public 
utilities, the first having been afforded 
in the sale of cumulative participating 

lllootb Year Sioce War 
Latest Att.o Aito ■ Hitt.hi Low Conspectus Latest Aco Aco 11;gr--eow" 

Street Railway Jan. Dec. Jij,."" Jllay """K°tay Ena. Ncw1-Record Jan . Dec. ~ Jorie -,;,.,.--•·area• 1925 1924 1924 1921 J 1922 of Conalructlon "°""" 1925 1924 1924 1920 1922 
1913 - 4.84 7.17 7.17 S.91 7.24 s.u 

Indexes 1913 - 100 210.4 20I.S 217.9 273.1 162.0 
Street Railway - Jan. Dec. 7ari:- Sept. 0cc U.S. Bur. Lab, Stat. Deo. Nov. D••· Jllav Jan. ~lat,riale• 1925 1924 1924 1920 1924 

for Wholeule Com- 1924 1924 1923 1920 1922 
1913 - 100 150.l Ul.7 151.5 247.5 141.5 modltie• 1913 - 100 157.0 152.7 151.0 247 131 

Strret Rallwoy J~n-:- - nee:- -Jsn.- Sept. - l\lar. January, Bradureet's Jiin.T 0 ..... 1 Tan.T Feb. I June I \Va2es• 1925 1924 1924 l920 1923 Wholeeale Com - 1925 1924 1924 1920 1921 1913-100 221.0 220.1 217.4 232 20S.I 1925 modlti,e 1913• 9.2I U.91 U.SJ lJ.27 20.17 10.62 
S tcel-U ali lled Oec:""' 30 Nov. 30 Oeo. 31 July 31 July 31 

Complied tor Publl• Dun'• Wholesale Jao.l D..., I Jan.I l-laiT July I Ord,ro ( MIii ion 1924 1924 1923 1920 1924 
Ton•l 191 J - 5.91 4 .12 4.03 4.45 11.U 1.19 eaLlon In this Paper Commodlti.,, 1925 1924 1924 1920 1921 

U.S. Bank Clearln,i,i - D.;:- No.-. ~ - Jlbr. Feb. b7 1913 - 120. 9 202.6 191.0 11,., Ul.J 159.1 

Out.side N. Y. City 1924 1924 1923 1920 1922 Albert S. Richey -U.S. Bur. Lab. Stal, Oeo. NoY, Dro."' ~ """K°I~ 
(Billloo•l 11.23 1'.66 17.10 11.54 10.65 R,t,.11 food 1924 1924 192) 1920 1921 

o ..... Nev. - ~ ~ S•pt. 
Electrlc Railway 1913 - 100 152 150 150 21, "' Buolne .. Failure• 1924 1924 1923 1924 1924 Jo:n.-lneer Nat, Ind. Cont. Bd, Deo. - NOY. - n;-.,, - July Aiiir. 

Numbor 11,07 1.,n 1.151 2 .231 i.m 1\"orc-•ater, lllau. Cost of llvlnc 1924 1924 192) 1920 1922 
LiabihtiH (Millions 51.60 29.51 · 10.10 U2.95 21.n 1914 - 100 1'6.1 1'5.2 1'5.0 204.5 154.5 

•The three Index numbers marked with an asterisk are com­
puted by lllr. Richey, lUI follows: Fare11 Index Is average 11treet 
railway fare In all United States cltle11 with a population of 60,000 
or over except New York City, and weighted according to 
population. 

Street Railway Jllaterlal11 Index 111 relative average price of 

materlale (Including fuel) used In street railway operation and 
maintenance, weighted according to average uee ot 11uch materials. 

· Wng~s Index Is relative average maximum hourly wap of 
motormen, conductors and operator■ on 100 of the largest ■treet 
and Interurban rallway11 In the United Stales, welshted accord­
Ing to the number of 11uch men employed. 
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preferred stock of the Metropolitan 
Edison Company, with which the Read­
ing Transit is affiliated. 

The fact is. emphasized that net earn­
ings of the railway during the pa.st 
year were more than three and one-half 
times the interest requirements on 
these bonds and the underlying divi­
sional bonds. It is further pointed out 
that the mortgage under which the 
bonds are issued provides that 18 per 
cent of the gross revenues shall be de­
voted to the maintenance of the prop­
erty each year, this amount being based 
on the experience of recent years, dur­
ing which about $200,000 was expended 
annually on the upkeep of the system. 

The issue of bonds now offered is a 
direct first mortgage on important 
property owned by the company in and 
about the city of Reading, conserva­
tively valued at $2,600,000. This prop­
erty includes the two main office build­
ings on South Fifth Street, carhouses, 
shops, other buildings, and the two 
plots of land they occupy on North 
Tenth and Eleventh Streets, the entire 
system of the Reading & Womelsdorf 
Electric Railway and all of the cars 
owned by the company, about 200 in 
number. 

The proceeds from the sale of the 
bonds are to be used to retire $400,000, 
principal amount, of first mortgage 
bonds of the Reading & Womelsdorf 
Electric Railway, which fell due on 
Jan. 1, 1925, $40,000 principal amount 
of car equipment trust certificates and 
for other corporate purposes, princi­
pally improvements and betterments 
that are expected to be reflected in in­
creased earnings for the company. 

The Reading Transit Company was 
formerly known as the Reading Tran­
sit & Light Company. It operates 
about 200 miles of electric railway 
which it owns outright or controls 
through long-term leases, serving a 
population of more than 425,000. · 

Railway Service Discontinued 
in Rutland 

Railway service in Rutland, Vt., has 
been withdrawn by the Rutland Rail­
way. Light & Power Company._ This 
move entirely eliminates electric rail­
ways as a transportation factor in and 
around Rutland, other lines connecting 
Rutland with neighboring towns having 
been supplanted previously by bus serv­
ice. The buses that are being operated 
in the territory abandoned are not af­
filiated in any way ,vith the railway. 
Rutland is a town of 15,000 inhabitants. 
Included in the railway system were 30 
miles of track. The cash city fare has 
been 7 cents with four tokens for 25 
cents. 

l\lade Director. - J. S. McCulloch, 
president of the Union National Bank, 
Philadelphia, has been named successor 
to Col. Sheldon Potter as city member 
of the board of directors of the Phila­
delphia Rapid Transit Company. Colo­
nel Potter resigned a month ago. 

Foreclosure Ordered.-Foreclosure of 
a mortgage of $375,000 against prop­
erty of the Groton & Stonington Street 
Railway, Norwich, Conn., has been 
ordered by Anson T. McCook of Con­
necticut, --acting in response to the re-

quest o~ a majority of bondholders. 
The Groton & Stonington Street Rail­
way was controlled by the Groton & 
Stonington Traction Company, included 
in the system of the Shore Line Elec­
tric Railway. 

Purchase Permitted. - The Public 
Service Commission has issued an order 
consenting to the purchase by the 
Niagara Falls Power Company of the 
capital stock of the Niagara Gorge 
Railroad and to the creation of a trust 
indenture for $1,000,000 and the issue 
of $949,000 in Niagara Gorge collateral 
trust 6 per cent gold bonds to be secured 
thereby. The power company has 
plans for the improvement of the road 
and the extension of its business, it was 
brought out at the hearing at Buffalo 
on Dec. 29. Certain riparian rights tn 
the lower Niagara River are also ac­
quired by the purchase of the railway. 

Report of Portland Purchase.-The 
Albert Emanuel Company, New York, 
is reported to be negotiating for the 
purchase of three blocks of stock in the 
Cumberland County Power & Light 
Company, Portland, Me., which con­
trols the Portland Railroad. The blocks 
which will be purchased if the deal 
goes through are said to be the hold­
ings of E. W. Clark & Company of 
Philadelphia, J. & W. Seligman & Com­
pany, New York, and A. B. Leach & 
Company, New York. All the stock 
which figures in this transaction is 
common stock. Common stock in the 
company amounts to 30,000 shares. 
There are 40,000 shares of the pre­
ferred stock. 

l\Jost of Equipment to Be Scrapped. 
- The. tracks and equipment of the 
Milford, Attleboro & Woonsocket 
Street Railway will be scrapped, ac­
cording to Simon I. Edinburg of the 
Edinburg Meter Company, Worcester, 
Mass., who has purchased the equip­
ment from the receivers. The cars 
were not included in the sale. The 
purchase price was not divulged. The 
property was bought subject to the 
approval of the Superior Court. There 
is about 30 miles of trackage. The line 
was abandoned more than a year ago. 

New Members of Board Chosen.­
At the meeting on Jan. 19 the number 
of directors of the Brooklyn-Manhattan 
Transit Corporation, Brooklyn, N. Y., 
was increased from 16 to 18. Charles 
Hayden and Travis H. Whitney were 
added to the board. 

Property Transferred.-Tbe Tiffin & 
Fostoria Railway, Tiffin, Ohio, ceased 
to exist on Jan. 1. Sale of the com­
pany's properties, a 14-mile line link­
ing Tiffin and Fostoria, to the Toledo, 
Fostoria & Findlay Railway was com­
pleted with a formal transfer made 
on Jan. 1. The purchasing company 
will continue the operation of the line 
on a rearranged schedule and will start 
a through Toledo-Findlay service. 

Purchase !\lakes Personnel Change in 
Property.-The purchase of the Chi­
cago & Joliet Electric Railway, Joliet, 
Ill., by the Central Illinois Public Serv­
ice has caused changes in the official 
personnel of the new company. J. R. 
Blackball, general manager of the rail­
way, has been re-elected a director 
with William Redmond and George 
Woodruff, Joliet. Marshall E. Sampsell, 
Chicago, was elected president and a 

director, succeeding Van Horn Ely, 
Philadelphia; Mr. Blackball is vice­
president; Martin J. Insull, Chicago, is 
a director, succeeding C. S. L. Tingley, 
Philadelphia; LeRoy J. Clark, Chicago, 
succeeds W. G. Clayton, and J. Paul 
Clayton, Springfield, succeeds W. R. 
Lippincott, Philadelphia. The com­
plete official personnel is: Mr. Samp­
sell, president; J. Paul Clayton and J. 
R. Blackball, vice-presidents; Mr. 
Clark, secretary; C. L. Nash and R. N. 
Tulpin, Springfield, assistant secre­
taries; C. E. Cripe, Springfield, treas­
urer, and C. Nash, Springfield, assist­
ant treasurer. 

Sale of Railway Reported Under 
Way. - Sale of the Valley Railways, 
Lemoyne, Pa., operating 44 miles of 
electric railway, principally in Carlisle 
and Lemoyne, is now virtually certain, 
subject only to the approval of the Pub­
lic Service Commission. Almost 95 per 
cent of the stockholders have assented 
and deposited their stock, and about 80 
per cent of the holders of the $1,700,000 
bonds have done likewise. The offer of 
purchase is said to have been on the 
basis of par for the bonds and $44 a 
share for the stock. The identity of 
the purchaser has not been disclosed. 

Preferred Stock Issue Proposed in 
Philadelphia.-The annual meeting of 
the stockholders of the Philadelphia 
Rapid Transit Company, Philadelphia, 
Pa., will be held on March 18 to elect 
directors for the ensuing year, and 
transact such other business as may 
come before the meeting, including the 
approval or disapproval of a proposed 
increase of the capital stock of the 
company from $30,000,000 common 
stock to $30,000,000 common stock and 
$3,000,000 preferred stock or a total in­
crease from $30,000,000 common stock 
to $33,000,000 common and preferred 
stock. 

Railway l\Jan Ilus Bidder.- Harry B. 
Weatherwax, vice-president of the 
United Traction Company, Albany, 
N. Y., was one of the bidders at the 
recent sale of the franchise and equip­
ment of the W.I.A.T. Bus Corporation 
before Justice Frank Cooper in federal 
court. Rutherford B. Hayes, prominent 
Albany builder and contractor, bid in 
the franchise and equipment at $14,050. 
Mr. Hayes announced his plans to buy 
10 new buses and spe11d nearly $100,000 
to rehabilitate the line. · Benjamin 
Wheat was the other bidder. Mr. 
Weatherwax instructed his attorney to 
stop bidding at $14,000, while l\Jr. 
Wheat withdrew from the bidding at 
$9,100. The purchase must be approved 
by the Common Council of the city of 
Albany and the Public Service Commis­
sion before the transaction will become 
effective. 

Sale of l\lore Railway Lines Said to 
Be Under Way.-Negotiations for the 
sale of more American Electric Power 
Company properties to other utility in­
terests are reported from Philadelphia. 
The properties are the Scranton Rail­
way, Scranton, Pa., and the Altoona & 
Logan Valley Electric Railway, Al­
toona, Pa. The American Electric 
Power Company recently sold the Chi­
cago & Joliet Electric Railway, alonJ?" 
with other properties, to the Central 
Illinois Public Service Corporation, act­
ing for the Middle West Utilities Com­
pany, Chicago. 
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Personal Items 

J. P. Barnes Heads Kentucky 
Utilities Association 

James Phillips Barnes, president of 
the Louisville Railway, Louisville, Ky., 
has had another honor conferred upon 
him. He has just been elected presi­
dent of the Kentucky Association of 
Public Utilities, meeting at" the Hotel 
Scelback, Louisville, Jan. 16. In th~t 
post he succeeds J. P. Pope, general 
manager of the Kentucky Traction & 
Terminal Company, Lexington. Mr. 
Barnes was the subject of an extended 
biographical sketch in the issue of the 
ELECTRIC RAILWAY JOURNAL for Jan. 
23, 1923, on the occasion of hi.s election 
to the presidency of the Central Elec­
tric Railway Association. Association 
honors are accordingly not new to him .. 
As far· back as 1917 he was president 
of the New York Electric Railway 
Association. He has also been a mem­
ber of the executive committee of the 
American Electric Railway Association. 

Wherever he has been located in a 
managerial capacity Mr. Barnes has 
been sought out for important associa­
tion work because of his ability to mix 
and to get things done through co­
operation. This ability has been recog­
nized outside of official railway circles, 
with the result that the roster of Mr. 
Barnes' activities there includes his 
acting as a president of the Louisville 
Council, Boy Scouts of America; treas­
urer of the Arts Club and a director of 
the Citizens' Union National Bank and 
the Louisville Industrial Foundation. 
Probably not even Mr. Barnes himself 
could name all the clubs and associa­
tions of which he is a member in Louis­
ville and other cities. 

Alfred S. Davis Promoted at 
Providence 

Coincident with the election of 
Walter Slade as vice-president of the 
United Electric Railways, Providence, 
R. I., Alfred S. Davis was appointed to 
the position of superintendent of power 
and lines. He has assumed full charge 
of the duties formerly performed by 
Mr. Slade. Mr. Davis is a newcomer 
in Providence. When the company 
launched a power expansion program 
about 2 years ago his services were 
secured. He was then assistant super­
intendent of power and lines. Previ­
ous to that time he had spent 2 years 
with Stone & Webster. He had also 
had experience in supervising power 
plants for the Connecticut Company. 
Mr. Davis' early engineering work be.:" 
gan in 1900 with Eaton, Chase & Com­
pany. 

After 4 years with this concern in 
the practice of installing steam and 
<.'lectric.111 machinery, he entered Tufts 
College and was graduated in 1908 with 
the degree of B.S. He then spent sev­
eral years with the J. G. White Engi­
neering Corporation and one year with 
the Electric Bond & Share Company. 

The appointment of Mr. Davis to the 
United Electric Railways wns men­
tioned in the ELECTRIC RAILWAY JOUR­
NAL, issue of Jan. 20, 1923. 

L. C. Datz with Bankers · 
Engineer Joins Newman, Saunders & 

Company, Inc., St. Louis Reor­
ganization Managers 

L. C. Datz has resigned as chief 
engineer of the Memphis Power & 
Light Company to become affiliated 
with the firm of Newman, Saunders 
& Company, in the reorganization of 
public utility properties in the Middle 
West. He will make his headquarters 

L, O. Datz 

in St. Louis. Mr. Datz has been 
actively engaged in public utility work 
ever since he was graduated from 
Tulane University of Louisiana in 1901, 
with the exception of 2 years when he 
was associated with a New Orleans 
contractor in designing and construct­
ing dredges, dredging and cane load­
ing machinery. 

In 1903 Mr. Datz entered public 
utility work with the New Orleans 
Railway & Light Company. In 1911 he 
went with Ford, Bacon & Davis as 
assistant engineer, and a year later, 
when the American Cities Company 
was organized by Ford, Bacon & Da'llis 
and the New Orleans Railway & Light 
Company became a part of this group 
of Southern properties, he returned to 
the New Orleans company and served 
successively as engineer maintenance 
of way, engineer of roadway and chief 
engineer of this system. 

When the United Gas & Electric 
Engineering Corporation established an 
office in the South in 1914, Mr. Datz 
became engineer of its Southern prop­
erties, with supervision of public utility 
properties in New Orleans, Houston, 
Birmingham, Memphis, Knoxville and 
Little Rock. He resigned as vice-presi­
dent of this corporation in 1919, to be­
come chief engineer of the American 

Cities Company, which at that time 
formed an organization of its own to 
supervise its properties. He served in 
this capacity until April, 1922, when 
the American Cities Company was 
taken over by the National Power & 
Light Company, at which time he went 
to Memphis, Tenn., to become chief 
engineer of the Memphis Gas & Elec­
tric Company, and chief engineer of 
the Little Rock Railway & Electric 
Company, now under the supervision of 
the Electric Bond & Share Company. 

When the Memphis Power & Light 
Company was organized on Jan. 1, 
1923, .Mr. Datz became chief engineer 
of that company, and since then has 
given his entire attention to the very 
extensjve construction program it has 
carried on in the past two years. 

Mr. Datz has always taken an active 
int~rest in engineering association 
work, both national ancl local. He is a 
member of the National Electric Light 
Association and of the American Elec­
tric Railway Engineering Association, 
serving as president of the latter in 
1923. He is a member of the Ameri­
can Society of Mechanical Engineers, 
American Society of Civil Engineers, 
American Society for Municipal Im­
provements, and a member and past­
president of the Louisiana Engineering 
Society. 

H. W. Brundige President of 
California Commission 

Harley W. Brundige has been elected 
president of the Railroad Commission 
of California. He succeeds Commis­
sioner Clyde L. Seavey, who has held 
that position for the last 2 years. 

Commissioners George D. Squires 
and Ezra W. Decoto, who were ap­
pointed by Gov. Friend W. Richardson 
to succeed Commissioners Irvin Martin 
and James T. Whittlesey, terms ex­
pired, have assumed their duties as 
members of the commission. 

Commissioner Squires served as In­
surance Commissioner of California 
the last 2 years. He is a practicing 
attorney. Commissioner Dccoto has 
served a number of years as District 
Attorney of Alameda County. He is 
also .an attorney of many years ex­
perience. 

Bert CoJJett General Manager 
at Oak Park 

Bert Collett, general superintendent 
of the Chicago & West Towns Railway, 
Oak Park, I11., since 1921, was ap­
pointed general manager on Jan. 1, 
1925. The position he formerly held 
has been discontinued. Mr. Collett en­
tered the railway field in 1906 as super­
intendent of the Muncie & Portland 
Traction Company, Portland, Ind. He 
remnined with this company in that 
cnpacity for 6 years. He then took on 
the duties of claim agent for the County 
Traction Company and the Chic.ago & 
West Towns Railwny, the successor of 
the County Traction Company. Here 
he remained for another 6 years, up 
to 1918. In that year he became super­
intendent of transportation and gave 
his attention for the next 3 years to 
bettering the details of carrying pas­
sengers. Then it was that he assumed 
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the role of general superintendent. The 
property of which he is now general 
manager operates 70 miles of line and 
connects Oak Park, River Forest, May­
wood, Melrose Park, Cicero and other 
important places in the vicinity of 
Chicago. 

Walter C. Slade Vice-President 
at Providence 

Walter C. Slade is the new vice­
president of the United Electric Rail­
ways, Providence, R. I. To this posi­
tion he was promoted from that of 
superintendent of power and lines, 
which he assumed in September, 1915, 
when the local railway property at 
Providence was known as the. Rhode 
Island Company. 

During his last two years of service 
as superintendent of power and lines 
Mr. Slade's work was especially note­
worthy. In addition to supervising the 
regular operation and maintenance nf 
the power and line departments he had 
general supervision over the work of 
planning and constructing extensive 

W. C. Slade 

improvements on the power system in­
volving the expenditure of slightly 
more than $2,000,000. These improve­
ments involved an extensive moderniza­
tion program in the power plant, the 
construction of two ' new substations, 
improvements in three more substa­
tions, the construction of additional 
overhead, an underground transmission 
circuit arid the installation of a track 
circuit block signal system on a high­
speed line. 

His first position was with the Gen­
eral Electric Company, at Pittsfield, 
Mass., in the laboratory staff. He was 
born in Providence in 1885 and was 
graduated from Brown University with 
the degree of Ph.D. in 1907. Later 
he was graduated from the Massachu­
setts Institute of Technology. 

V. W. Burley Appointed Assistant 
Manager at Bingham~on 

V. W. Burley, general superintendent 
of the Binghamton Railway, Bingham­
ton, N. Y., was recently appointed as­
sistant general manager by President 
Fuller with the approval of the board. 
In announcing the promotion of Mr. 
Burley, President Fuller said the de­
tails of the work of management had 

increased so rapidly within the last 
year that he could not give them suffi­
cient attention, and, further, that every 
assignment given to 1\lr. Burley in the 
last few years had been handled with 
distinction and good results to the 
company and with satisfaction to him. 

The new assistant general manager 
has been general superintendent only 
since April, 1923. He entered the 
employ of the Binghamton Railway as 
a conductor in 1910. For 10 years 
before that he had been connected with 
the Pennsylvania Railroad. It is be­
lieved that he, above all other people, 
is best suited to fill the position of 
a ssistant general manager, having ful­
filled the duties of conductor, inspector, 
dispatcher, claim agent and superin­
tendent of transportation. 

F. 1\1. Black Made Vice-President 
at Win~ipeg 

F. M. Black, Provincial Treasurer 
of Manitoba, has been offered the spe­
cially created position of vice-president 
in charge of finances of the Winnipeg 
Electric Company, Winnipeg, Canada. 
Mr. Black is regarded as one of the 
outstanding financial men in western 
Canada, where he has been held In 
high repute for a number of years. In 
1916 and 1917 he was president of the 
Calgary Board of Trade and in 1917 
was alsd a member of the Alberta Pub­
lic Utility Commission. For some time 
during the war he was on the staff of 
the Food Control at Ottawa, and later 
became associated with the. United 
Grain Growers' Association. This last 
position he relinquished when he re­
sumed his position as· Provincial 
Treasurer. 

In announcing the important appoint­
ment, A. W. McLimont, vice-president 
and general manager of the Winnipeg 
Electric Company, said that in view 
of the growth and development of the 
business of his company and its sub­
sidiaries during the past few years and 
the increased activities required in con­
nection therewith, it had been consid­
ered advisable to have associated with 
the company some person of broad 
financial experience who could devote 
all of his time to that branch of the 
company's affairs. It was with this ob­
ject in view that the position of vice­
president was created for Mr. Black 
and accepted by him. 

Premier Bracken of 1\Ianitoba has 
expressed the regret of the government 
in losing so able a minister as Mr. 
Black, who handled the finances of the 
province during a most difficult time 
and had thereby won for himself great 
appreciation. 

John T. Lyle, Jr., is first vice-presi­
dent of the Meridian Light & Railway 
Company, Meridian, Miss., succeeding 
S. B. Irelan. 

J. H. Bruce, traffic manager of the 
London County Council Tramways, 
London, England, who was appointed to 
take over the management of the sys­
tem until Dec. 31, following /the retire­
ment of A. L. C. Fell, will be continued 
as operating manager until April 30 
next. 

Obituary 

- John Z. Murphy 
John Z. Murphy, electrical engineer 

for the Chicago Surface Lines, Chi­
cago, Ill., died Jan. 17 at Phoenix, Ariz., 
where he had gone to recuperate his 
health. He had been connected with 
surface railway operation in Chicago 
nearly 40 years. Mr. Murphy began 
his engineering career with a primitive 
mode of transportation-water. This 
connection was with the old Michigan 
& Illinois Canal, but shortly thereafter 
his engagements widened to include 
other canals and to embrace railroads 
and public works. In 1889 he became 
chief operating engineer for the West 
Chicago Street Railway and subse­
quently was noted for his work in the 
construction of tunnels under the Chi­
cago River. 

In other words, from 1876 to 1889 
Mr. Murphy was continuously engaged 
in engineering work on railways, 
canals and public enterprises through-

J. Z. lllurphy 

out the Middle West. Problems in 
marine engineering also received much 
attention and his years were busy 
ones. 

As the engineer in charge of the 
Rockwell and Madison Streets power 
house for the West Chicago Street 
Railway he successfully surmounted 
some very serious obstacles in con­
struction and won the admiration of 
members of his profession. When the 
power house machinery was accepted 
1\lr. Murphy returned to the· lakes in 
1889 as chief engineer for the Mar­
rinet Barge Company. 

In 1892 the late John M. Roach ap­
pointed 1\lr. Murphy chief engineer for 
the West Chicago Street Railway. In 
1908 he was made chief engineer for 
the Union Traction Company. In 1914, 
following unification of surface lines, 
he became electrical engineer for the 
Chicago Surface Lines, a post he held 
at the time of his death. He was also 
a !J1ember of the Chicago board of 
supervising engineers. 

As long ago as October, 1911, the 
Chicago Examiner in a series of ar­
ticles on men who had done most for 
Chicago said that in the engineering 
profession no man stood higher in that 
city than l\lr. Murphy, engineer in 
charge of the vast work of reconstruc-
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tion and rch11bilitation of the West 
Chicago Street Railway and the Uliion 
T ract ion Company and who had been 
continued in his high position by the 
Chicago rnilwayi:, Thnt paper said: 

ln the upb11lldlng o! the " 'eat where 
todny ~Lan,1 th" i:-l11n1 e n1 e rprlse11 • r e p re­
sontall\'o or the prow,-ss o! our a g e the re 
haw• bt•,.11 rt><tUlred men o! hli,:h courage , or 
b road views and or ln\'entl\'e minds to plan 
a n d to execute, nnd Chlt·a11 0 and lhA ,ve3l 
owP. a debt to the enginee rs. cl\·11. m echan­
ical and electrlcnl, who~e genlu2 has mnde 
our present achievements possible. 

And in that select compnny t he 
E xaminer said Mr. Murphy stood very 
high. 

Mr. Murphy was born in Chicago in 
1857. 

Secretary of Cle,·eland Fare Box 
Company Dead 

Sara E. Brannon, secretary-treasurer 
of the Cleveland Fare Box Company 
since its organization in 1911, di ed 
Jan. 5, following a wound received 
while she was on a mission of mercy. 
In 1908 Miss Brannon was employed by 
W. T. Cook as secretary. He was at 
that time general superintendent of the 
Municipal Traction Company, Cle\'e­
lnnd. She continued with him in that 
capacity under the receivership that fol­
lowed the Municipal Traction Company. 
It was a few years later when the 
Cleveland Fare Box Company was or­
ganized that she went to that company 
as secretary-treasurer and she con­
tinued in that capacity up to the time 
of her death. Miss Brannon was 43 
years old. She went to Cleveland in 
1904, working for the next 4 years with 
the Land Title Abstract & Trust 
Company. She was born in Magee­
town, Pa., and attended college in 
Meadville. -------

John :\I. Johnson, traffic supervisor 
of the Columbus Railway, Power & 
Light Company, Columbus, Ohio, died 
recently. He had been identified with 
the company for 32 years. 

Charles Barnes Beckwith, president 
of the Beckwith-Chandler Company, 
New York, N. Y., and Newark, N. J., 
,·nrnish and paint manufacturers who 
specialize in products for steam and 
electric railways, died suddenly on Jan. 
20 of heart disease, at the age of 62. 

Charil's II. Clark, president of the 
Waterbury & l\lilldale Trnmwa~·. 
Waterbury, Conn., died on Jan. 17, aged 
92. l\lr. Clark was president of the 
Southington Bank & Trust Company 
and the Clark Brothers Bolt Company. 
He served in the Legislature and was 
the oldest active bank president in 
Connecticut. 

Arthur D. Prince, senior assistant 
division engineer of the Board of 
Transportation of the City of New 
York, died on Jan, 20. Mr. Prince was 
born at Glen Cove on Oct. 21 , 1870. He 
was graduated as a civil engineer from 
Columbia In 1899 and joined the en­
irineering staff of the Metropolitan 
Street Railway, New York. Later he 
went into the De·partmcnt of Public 
Works and the Department of Street 
Improvements in New York City. He 
was assistant engineer in charge of 
highway construction in the Bronx. In 
l!lOO he became assistant engineer to 
the old Public Service Commission. 

Manufactures and the Markets 
News of a nd for Manufacturers-Market and Trade Conditions 

A Departm.,nl Open 10 R a ilways and Manufac1urers 
for Discussion of Manufacturing and Sales Mailers 

Standard Forms Adopted 
Standard invoice, purchase order and 

inquiry forms for recommended use by 
nil branches of American industry and 
commerce were adopted by a national 
conference held under the auspices of 
the Division of Simplified Practice, De­
partment of Commerce, at Washington, 
D. C., J an. 14. Forty-five organizations 
were represented at the conferencP.. 
T hese included the producer, distributor 
and con sumer as well as the wholesaler 
and retailer in the leading commercial 
field s. 

The movement started in 1919, when 
417 associations were invited by the 
Nationa l Association of Purchasing 
Agents to a conference in Philadelphia 
to discuss the subject. F or 2 years 
thereafter a Joint committee repre­
sent ing the Railway Officers' Account ­
ing Association, the American Railway 
Association, the National Association 
of Cost Accountants and the National 
Associa tion of Purchasing Agents 
studied the problem f rom every angle. 
In l!l21 a national standard invoice 
form was adopted by these four asso­
ciations for recommended use by its 
members. Since that t ime a number of 
other large associations have officially 
indorsed it and have put it to ac­
tual use. 

A survey of a large number of repre­
sentative firms showed an estimated 
average saving of $620 a yea r if all 
invoices received were standardized. 
This would amount to an aggregate 
annual saving of $15,000,000 in all lines 
of American business. Since this fi g­
ure applies only to the standard invoice, 
the conference has started a movement 
which will involve a much large1· figure 
through the standardization of pur­
chase order and inquiry form s as well. 

Copies of the standard invoice, in­
quiry and purchase order forms as 
adopted by the conference may be se­
cured upon application from the Divi­
sion of Simplified Practice, Department 
of Commerce, Washington, D. C., or 
from the National Association of Pur­
chasing Agents, Woolworth Building, 
New York, N. Y. 

Virginian Railway Locomotive 
Inspected 

An inspection by officials of the Vir­
ginian Railway, American Locomotive 
Works and the Westinghouse Electric 
& Manufacturing Company recently 
was made of one of the new Virginian 
electric locomotives. It was built by 
the American Locomoti ve Works and 
hnd just arrived at E ast Pittsburgh, 
where the electrica l equi pment was in­
stalled by the Westinghouse company. 

This is the first unit to be built in 
connection with the $15,000,000 l'lec­
trification project of the Virginian Rail­
way to electrif y 134 miles of line, 
including 213 miles 6f track, lying be-

tween Ronnok(', Virginia, and lllullens, 
\\'. Va. Thrl'e motive power units com­
prise one co mplete locomotive, making 
i t the largl's t in the world. 

Two Hig Wheel Companies Merge 
The National Car Wheel Company 

and the Southern Wheel Company were 
merged on J an. 1, 1925, and are now 
operating under the name of the 
Southern Wheel Company. The pl:ints 
are locnted at Pitti;burgh, Sayre, Pa.; 
Cleveland , Rochester, St. Louis, Bi r­
mingham, Atlanta, Savannah and 
Portsmouth , Va. The company manu­
factures chilled iron wheels at all these 
plants, and in addition mine cars and 
parts at St. Louis and Bi rmingham, 
a lso miscellaneous gray iron castings 
at Pittsburgh. The general offi ces are 
in t he Keystone Building, Pittsburgh. 
This company is a subsid iary of the 
Americ:in Brake Shoe & Foundry Co. 

Bituminous Production Large 
Figures compiled by the Department 

of the Interior indicate that the t otal 
output of soft coal for l!l24 will be ap­
proximately 467,700,000 net tons. This 
is nearly 100,000,000 tons less t han 
was mined in 1923, but is in excess of 
the production for 1919, 1921 or 1922. 
In comparing this est imate with the 

ESTl :\IATED PHODUCTION OF 
BITUr.llNOt:S COAL (Nrt Tona) 

Calendar Year Production 
1918 .. ... .... ........ •.... . ... 579,386,000 
1919... .. . ........ . ........... 46S,860,000 
1920 .... .... . ................. 568.667,000 
1921.... ................ 41S.922.000 
I 922 . . . . . . . . . . . . . . . . . . . . . . 422,268,000 
1923 , ......... 564,1'7.000 
1924 (pr,liminary). 467,700,000 

final fi gures for ea rlier years, however, 
it must be remembered that the pre­
liminary estimates arc usually from 2 
to 3 per cent too low. Jt is possible, 
theref ore, that final figures may show 
a t ota l for 1924 as high as 480,000,000 
tons. The production by years is given 
in the accompanying table. 

Metal, Coal and Material Prices 
l\letnla- New York J,.n. 20, 192S 
CopP<"r. rleetrolytle, eente J'<'r lb... .. • . 14 7S 
Copper wire h,...,, e,nta Jl('r lb.... . ... . . 17 2S 
J..,1d,c,,ntaperlb. . .... .. ... ... . .. ... . 10 00 
Zlne, c,,nta per lb ...................... 7 97 
Tin, S1ral11, e«enl• p,,rlb. .. . . . . . . . . . . . . 56 00 
Dltumlnoua CoDI f .o.b. l\ll ne• 
Smnkel.,.. mine run, f.o.b. YP98el, ll&mploD 

Roado, trrOM Inn• . . • ... . ..•. . . .. . • ... i:~.,.,.,...,., mine run, llooloni,nel 10111 .... . . 
Plttaburah mine run, Pitt• ur11h, n<t Iona 
Vranklln0 111., 8M'ffninp.Chle1110, net ton. 
<'f'nlral, tll., acreenln••• Chl"'aco. nrl tona 
K1nu1 arr~nlnp, K111111 City, net tona 
l\ln terl• I• 

$4. 30 
2. IZS 
I .9S 
I. 9S 
I. 9S 
2. 50 

Hubber-cov•N'd wire, N. Y., No. 14, p,,r 
l,000rt .. .. .. .. .. . .. . .. . .. .. .. .. . • . • S7 2S 

Weatherproof wire bt.ae.N.Y.,N"nu ptt lb. 20 00 
Cement, Chlra110 art pric,,a, wl1bou1 b&p 2. ID 
l.lno<:-ed oil (S-lb. loul, N. Y.,p,,r 111 .. . $ 1. 18 
While lead In oil (100-lb. k~,:), N. Y., 

«oi. per lb., earload Jou ... .. ... . . .. • • 0 . 1347 
Turpentloe(bbl.lota), N. Y., per,:11. ..... 0 93 
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Rolling Stock 

Durham Public Service Company, 
Durham, N. C., it is reported, bas 
ordered three Mack railway-type buses. 

Richmond Light & Railroad Company, 
Staten Island, N. Y., has just purchased 
two double-truck Russell snow sweepers. 
One was delivered just in time to be 
of great service during the recent 
heavy snowfall. 

Ashe,·ille Power & Light Company, 
Asheville, N. C., has received five of 
the 22 new cars ordered some time ago. 
The remainder will be shipped as soon 
as possible. All the cars are of the 
latest one-man type, with up-to-date 
devices: They are being made by the 
Brill Company, Philadelphia. Two new 
buses are also expected by the company 
for the West-Asheville line. 

Track anti Line 

Coast Cities Railway, Asbury Park, 
N. J., has been granted permission to 
install a loop at Cookman Avenue and 
Main Street, Asbury Park, 

Williamsport Passenger Railway, 
Williamsport, l'a., plans to lay an addi­
tional track on Market Street, to install 
in Markey Square curves connecting 
Market Street lines; a connecting ·track 
to East and West Third Streets; a sin­
gle track in Washington Street to con­
nect at Market. The new track 
amounts to almost a mile. Requests 
are being made to the City Council. 

Altoona & Logan Valley Electric 
Railway, Altoona, l'a., in 1924 used 296 
tons of new rails, paved l 7,368 track 
feet, used 1,000 steel and 12,066 wooden 
ties and renewed 139 poles. 

Dallas Railway, Dallas, Tex., during 
1924 spent more than $1,000,000 for 
extensions, improvements, new equip­
ment and paving, and added more than 
9 miles of track to its system. Nearly 
4 miles of this track represents· new 
trackage, constructed during the year. 
Of the more than 9 miles of track 
added, 5.2 miles is accounted for by 
the taking over of the Trinity Heights 
line. The new trackage added to the 
system during 1924 represents a cost 
of about $200,000. 

Asheville Power & Light Company, 
Asheville, N. C., will build a line from 
Biltmore Avenue out the Black Moun­
tain highway, a distance of 6 miles. 
The golf course will lie on one side of 
the new line and the recreation park on 
the other. The extension of the rail­
way on the Black Mountain highway, 
together with the purchase of real 
estate, will represent an investment of 
many thousands of dollars. 

New York, N. Y. - The Board of 
Transportation recently directed that 
bids be advertised for the construction 
of a portion of the Washington Heights 
subway route under the proposed Broad­
way Temple at 173d Street and Broad­
way. The bids are to be received and 
puhlicly opened Feb. 6, 1925. 

Intercity Terminal Railway, North 
Little Rock, Ark., will extend its East 
Second Street line to the city limits of 
North Little Rock. Per!-ons residing in 
the section have agreed to relieve the 

company of the cost of paving between 
the rails and 18 in. on either side of 
the new line. 

Sliops and Buildings 

San Diego Electric Railway, San 
Diego, Cal., plans to construct exten­
sive new shops. The new building will 
cover an entire square block and will 
furnish additional space for machine 
shops, paint shops, storehouses, car­
penter shops and new garages for the 
buses. Additional space for the stor­
age of heavy road equipment, mate­
rial yards, shop offices and a lot of new 
electrical and mechanical devices for 
the handling of materials and repair 
work are provided for. 

Community· Traction Company, To­
ledo, Ohio, will abandon the Dorr and 
Galena Streets carhouses on Feb. 1. 
The Dorr carhouse will be used for 
storage of inactive cars. The Galena 
carhouse is in need of repair and will 
be razed. The abandonment will mean 
a saving of $15,000 a month in opera­
tion of the system. 

New Incorporation 

Aiahtahula & Shore Line Railway, 
Ashtabula, Ohio, was recently incorpo­
rated with a nominal capital of $10,000 
by Fred R. Moseley and associates. 
The company will operate a belt line 
electric railway, connecting the various 
steam roads entering the city. 

Tra,le Notes 

George E. Doke, engineer of mate­
rials and equipment test.-, of the New 
York Central Railroad, at New York, 
has resigned, effective Feb. I, and has 
been elected president of the Associa­
tion of Manufacturers of Chilled Car 
Wheels, with headquarters at Chicago. 
He succeeds George W. Lyndon, who 
died on Oct. 7, 1924. From 1897 to 
1900 Mr. Doke served on the Indiana, 
Illinois & Iowa, now a part of the 
New York Central Railroad. Later he 
served on the Lake Shore & Michigan 
Southern. In 1916, following a con­
solidation of the Lake Shore & Michi­
gan Southern with the New York Cen­
tral, he was promoted to assistant 
en;:dneer of tests in charge of material 
inspection for the car and locomotive 
departments of the New York Central 
system. Four years later he was 
again promoted to engineer of materials 
with headquarters at Cleveland, Ohio, 
in charge of materials inspection and 
the creation and development of mate­
rial specifications. Two months later 
he was made engineer of tests of the 
New York Central Railroad in New 
York City. Since 1922 he has served 
as engineer of materials and equipment 
tests of the New York Central Railroad. 

Roller-Smith Company, New York, 
N. Y., announces the appointment of W. 
H. Pugh as its representative in the 
northeastern part of Pennsylvania, with 
headquarters at its factory at Bethle­
hem, Pa. Until recently Mr. Pugh rep­
resented the Roller-Smith Company in 
the territory immediately adjoining 
Bethlehem, but on Jan. 1 his territory 

was enlarged. Before Mr. Pugh be­
came associated with the Roller-Smith 
Company, many years ago, he was su­
perintendent of the Columbia Meter 
Company at Indianapolis, which con­
cern was later taken over by the Roller­
Smith Company. 

Norma-Hoffmann Bearings Corpora­
tion, Stamford, Conn., announces that 
its factory and general offices have been 
moved to a new plant at Stamford. 
The Long Island City plant is discon­
tinued and all shipments will now be 
made from the new address. 

l\lassey Concrete Products Corpora­
tion has established a district sales 
office in the Dixie Terminal Building, 
Cincinnati, Ohio. This district will 
comprise the states of Ohio, Indiana, 
Kentucky, West Virginia, and a part 
of Pennsylvania. W. Lyle McDaniel 
has been appointed resident manager of 
this district. 

Jo~eph W. Irwin, until recently presi­
dent of the Mitchell Spring & Manu­
facturing Company, Johnstown, Pa., has 
resigned to become connected with hi3 
former associates a~ general superin­
tendent of the Fort Pitt Sprini. & Man­
ufacturing Company, Pittsburgh, Pa. 

O. I,. Chapman has joined the sales 
organization of the S<;ott Valve Manu­
facturing Company, Detroit. Mr. Chap­
man will devote hi!- time to the appli­
cation of valves to manufacturing 
plants and similar lines of industry. 

New Aclverti!ling Literature 

Portland Cement Association, Chi­
cago, Ill., has issued a 300-page volume 
entitled ''History of the Portland Ce­
ment Industry in the United States." 
The book is illustrated and the mate­
rial is arranged in an instructive way 
for the layman as well as for the tech­
nical man. 

Combustion Engineering Corporation, 
New York, N. Y., has issued a bulletin 
describing a stoker which its associates 
in England have installed throughout 
the British Isles and continental Eu­
rope. It possesses several features 
which are unusual in this country. 

Conveyors Corporation of America, 
Chicago, Ill., has issued a broadside 
showing the newly designed American 
monorail cable conveyor. Its corps of 
engineers has been working on the de­
sign of this equipment for several 
years. The folder contains illustrations. 

Sullivan l\lachinery Company, Chi­
cago, Ill., has just published booklet 
126, entitled "You Can Do It Quicker 
with Air." This booklet has 60 illus­
trations of rock drilling, concrete 
breaking, asphalt cutting, digging clay, 
riveting steel work, drilling wood and 
metal, sand blasting, spray painting, 
and other uses of compressed air, and 
features the Sullivan portable air com­
pressors and air equipment used with 
them. Bulletin 76-E, "Portable Elec­
tric Hoi!-t," describes the Sullivan 
single-drum and double-drum portable 
electric hoists at 6A hp., 2.200-lb. ver­
tical lifting capacity with single line. 

Condit Electrical l\11mufacturing Com­
pany, Boston, l\lass., has i!'sued a folder 
describing its type N-4 oil motor 
starter. 
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A Surplus 
• 
ID reserve 
What ~ satisfying feeling it is-to know 
there's a good-sized surplus in reserve, 
to draw on if en1ergency arises. It 
may be a financial surplus, or physical 
strength or emergency hand brake 
equipment. 

17 

PEACOCK STAFFLESS BRAKES . . 
have surplus chain-win~ing capacity for any emergency 

"The Peacock Staffieu'' 

There is 
no substitute 

! 

YOUR motormen will have more confidence, 
and operate cars more efficiently, if they know 

their hand brakes have surplus chain-winding ca­
pacity-a reserve of braking ability which means 
they'll always work-and hold! 

There's .nothing so discouraging as a hand brake 
which clogs and jams, long before full braking 
power is applied. That condition never exists 
where Peacock Staffiess Brakes are used. The 
powerful braking force is felt, as soon as a few 
turns of the wheel are made. These brakes can 
never choke with chain, for there's ample capacity 
to wind in any amount. 

Order Peacock Stafjless Brakes 

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

Canadian Repre•entative 
Lyman Tube & Supply Co., Ltd., Montreal, Can, 
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§or~. :l~acon &, 'Wa~i& 
~ncorporatc~ 

Jengineers 

STONE & WEBSTER 

EXAMINATIONS 

INDUSTRIAL AND 

New York 

Incorporated 

REPORTS APPRAISALS 
ON 

PUBLIC SERVICE PROPERTIES 

Boston Chicago 

SANDERSON & PORTER 
EiltlNEERS 

REPORTS, DESIGN~, CONSTRUCTION, M"NAGEMENT 
HYDRO-ELECTRIC DEVELOPMENTS 

RAILWAY, LIGHT and POWER PROPERTIES 
CHICAGO NEW YORK SAN FRANCISCO 

ALBERT S. RICHEY 
ELECTRIC RAILWAY ENGINEER 

WORCESTER, MASSACHUSETTS 

•«PORTS-APPRA ISALS •RATES •O~ERATION • Sl:RVIC,. 

STEVENS & WOOD, INC. 
Design and Construction of Power Stations 
Railroad Electrification, Industrial Plants 

REPORTS AND APPRAISALS 
Manaoomont and Financing of Clti/itio, and Indiutrlau 

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

HEMPHILL & WELLS 
CONSULTING ENGINEERS 

Gardner F. Wells Albert W. Hemphill 
APPRAISALS 

INVESTIGATIONS COVERING 
Reorganization Management Operation Construction 

43 Cedar Street, New York City 

WALTER JACKSON 
Consultant on Fares and Motor Buses 

. 
The Weekly Pua-Differential Fares 

Ride Selling 

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

Byllesby 
Engineering & Management 

Corporation 
208 S. La Sall; Street, Chicago 

New York Tacoma 

The J. G. White 
Engineering Corporation 

En1rlneer1-Conatn1ctora 

OU Reftnerle1 and Pipe Lln('11. ~t t •m and \Valer rower PJants. Tr1n1mlulon 
Sy1tem1. llot.eh. Apartment.a. Onke 1nd lndwlrial Bulidtn11. Railrosdl. 

43 Exchange Place New York 

THE BEELER ORGANIZATION 
ENGINEERS ANO CONSULTANTS 

Traction-Traffic-Equipment-Power 
COORDINATION 01" 8EAVIC.£-IMPROVED OPERATIONS 

INCA'EASl!'.O TRAfl',-IC-FINANCIAL REPORT8 

APPRAl8ALS- MANAGEMENT 

52 Vanderbilt Ave. New York Clti, 

-ENGELHARDT W. HOLST 
Con•ulting Engineer 

Appraisals, Report., Rates, Service lnve1tigation, 
Studies on Financial and Physical Rehabilitation 

Reorganization, Operation, Management 

683 Atlantic Ave., Boston, Mass. 

JOE R. ONG 
Consulting Transportation Engineer 

Specializing in Traffic Problem• ond in Mernods to 
Improve Service and Increase 

Efficiency of Operation 

PIQUA, OHIO 

Dwight P. Robinson & Company 
Incorporated 

Design and Construction of 
Electric Railway,, Shop•, Power Station• 

125 East 46th Street, New York 
Chlcaco Younirotown Atlanta Phlladelphla 

Loo Anselea Montreal Rio de Janeiro 

DAY & ZIMMERMANN, INc. 
ENGINEERS 

DESIGN • CONSTRUCTION • REPORTS 

VALUATIONS • MANAGEMENT 

NEW YORK PHILADELPHIA CHICAGO 

The Most Successful Men in the Electric Railway 

Industry read the 

ELECTRIC RAILWAY JOURNAL 

Every Weck 
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The Moet Succeuful Men in the Electric Railway 

Industry read the 

ELECTRIC RAILWAY JOv-RNAL 

Transmission Line and Special Crossing 
Structures, Catenary Bridges 

WRIT£ FOR OUR NEW DESCRIPTIVE CATALOG 

ARCHBOLD-BRADY CO. 
Enl'ineer• a nd Contractors SYRACUSE, N. Y. 

THE P. EDWARD WISH SERVICE 
50 Church St. Strut Rai/woy /,upc<tion 131 State St. 
NEW YORK DETECTIVES BOST ON 

Wh•n wrltlnr the advortl11tt for lnformallon or 
pr1Cf'11, a mrnllon of the t:t,rlr1e Rnllway 

.ronrn11I ..-oald be appr,c:lal...L 

Union Motor Truck Co. 
Bay City, Michigan 

UHs the 

PETRY 
Bus Heating System 

Some Other UHru 
American Body Company 
American Motor Truck Co. 
J. C. Brill Company 
Camden County Bue Anoc:latlon 
Champion Auto Equipment Com• 

HahQ Motor Truck Company. lac. 
Hampetead MIii & Body Work• 
International Harvnter Co. 
Jntematlooal Motor Company 

paay 
Chlca,o North Shore & Milwaukeo 

R.R. 

C. C. Kuhlman Car Company 
Royal Motor Coach Co,. lac. 
Six Whffl Company 
Twlo City Motor Due Co. Edwarde Railway Motor Car Com• United Electric Railway Co. 
Wleow Body Company 

pany 
FUth Aveoue Coach Company 
Fremont Metal Body Company 
Cenffal Moton Tnick Company 

WlecoHln Motor Coach Co. 
The Yellow Coach Mfr. Co. 

N.A. PETRY COMPANY, Inc. _..._ .. 
347 North Randolph St. Philadelphia, Pa. 

P aclllc Coaal R,preeenletlve 
Norman Oowan Co. 

451 Rlallo Bulldlnl' 
Sa.n Franclsco 

C. R. DUCIIANAS 
Prealdtnl 

ValvoTrpe 
:,;'o, 210 

W. ll. l'IUC'E. JR. 
see·1•Trtu . 

JOIIS F. LAr.-'O 
\'lc~J're•ldllll 

BUCHANAN & LAYNG CORPORATION 
E,rgi,reerin.e and Jllar,agemet1I, Co,,strnclian, 

Financial Reports, Traffic Surveys 
and Equipmer,I Jllainlenance 

BALTlllORE 
SU t:qultable m,i,. 

NF.WYOKK 
40 Wall 81reet 

JAMES E. ALLISON & CO. 
Consulting Engineers 

Specializing in Utility Rate Cases and 
Reports to Bankers and Investors 

1017 Olive St., St. Louis, Mo. 

Bureau of Commercial Economics, Inc. 
Industrial Engineers 

Organization • Methods • Layout and Facilities 
Public and Industrial Relations 

72 West Adams Stttct • CHICAGO 

H UMAN ENGINEERING 
Railway Audit and Inspection Company, Inc. 

Franlrlin Tru•t Buildin,r, Philad•lphia 

&•Ion New York l nnASCltF.'I J Blll tlmor-c 
New Ortean ■ l'lll•burrb f I ~le!ero 

Atlanta 
St. Loul1 
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Shock Resistance • 
W HEN wheel after wheel comes in with chipped 

rims, "shell-outs" and "slid-flats" the need of a 
tough wheel metal is obvious. 

Many of your worst wheel troubles arise from lack of 
resistance to shock and impact. 

Just these needed qualities are found in Davis "One­
Wear" Steel Wheels. Davis Wheels possess a greater 
resistance to impact than any wheel made. 

Consequently withdrawals from service for wheel 
failures drop as Davis "One-Wear" Steel Wheels go 
under your equipment. 

Davis Wheels practically eliminate wheel removal for 
"slid-flats," "shell-outs" and similar troubles. 

Yet this increased reliability costs no more to have, for 
Davis "One-Wear" Steel Wheels have a low cost per 
mile record. 

American Steel Foundries 
J(EW YORK CHICAGO ST. J.OVIS 

January 24. 1925 

STEE EELS 

• 
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1~111, -==-~ 
I Statio~~ -~asts the program 

o~~ electric car heaters exclusivelv 
lllll!!mll' -----~--- -~-

Thia ia Station CCH, the Consolidated Car 
Heatinc Company at Albany, broadcaatinr 
direct from ita factory a special menace 
of intereat to electric railways who are 
u1ing 1tove1 in their car• for heatinr. 

Controlling Heaters on One-man Cars-

T HE desirability of heating cars 
electrically as compared with coal 

burning heaters is generally admitted. 
Thermostat control has regulated and 
assures the economical use of the only 
cost of heating- the current. 

There is another problem to consider 
these days. The rapid spread of the one­
man operation idea makes the electric car 
heater with thermostat control an ideal 
equipment for the modern car, because it 
eliminates all need for attention by the 
car operator. 

Consolidated Heaters are made in Yari­
ous styles for all types of cars. 26 
different types of Consolidated Electric 
Car Heaters haYe been inspected and 
approved by the Underwriters Labora­
tories maintained by the J ational Board 
of Fire Underwriters. 

Station CCH now signing off until next 
week, when it will resume broadcasting 
with another weekly message. 

Good day! 

CONSOLIDATED CAR HEATING CO. 
New York ALBANY, N. Y. Chlcaro 
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McGraw-Hill 
Transportation Publications 

The motor bus today is universally recognized as an 
established factor in passenger transportation. 

Electric Railway Journal for nearly ten years has 
carried to its readers constructive information re­
garding the economic use of the bus and how it can 
be operated in conjunction with existing electric rail­
way facilities. Today it is carrying this message to 
the officials of ninety-nine per cent of the electric 
railway companies in the United States and Canada. 

Bus Transportation, since its inception, has made 
available the experiences of the most successful oper­
ations in the entire bus field. Building schedules, 
fare collection, public relations, design and mainte­
nance of chassis and bodies, the formation of bus 
associations, the value of bus terminals-these and 
scores of other fundamentals of successful and profit­
able operation are discussed in a practical manner in 
every issue. 

A constantly increasing number of readers attest the 
value of this service. 

McGraw-Hill Company, Inc. 
Tenth Avenue at 36th Street, New York 

Sub&criptlon 
Rate& 

Both publications 
in combination, 
$5.00 per year; 
Electric Railway 
Journal alone, $4.00 
per year; Bus 
Transportation, 
$2.00 PC\' year. 

January 24, 1925 
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SLEET CUTTING 
DEVICES 

Nuttall Sleet Wheels re­
place the standard trol­
ley wheels and efficiently 
tlean sleet coated wires. 

Nuttall Sleet Scrapers hook 
over the trolley wheel - can 
be attached instantly, and 
dean the wire thoroughly. 
Don't wait for a sleet etorm­
ordcr today. 

R.D.NUTTALL COMPANY 
PITTSBURGH PENNSYLVANlA 

All WHtlnshouM Electric & Mfr. Co, 
Dlatrlc:t Office• are S•I•• Rep_reaentatl•e• 
In th• United St•t•• for the Nuttall Elec­
tric Rallw•y and Mine Haular• Producta. 
In C•n•d•• Lym•n Tube & Suppl:, Co., 
Ltd., Montrul •nd Toronto, 

Nca 
The Kaffir in hunting a wife is keen to 

observe outside evidences of inside qualifi­
cations. 

Frinstance if a dusky dame has grass 
(nca) growing between her toes--she's lazy 
and will not make a good breadfruit winner. 

So he passes on to the next. 
Commendable-If you look long enough 

on anything to overthrow snap judgment, 
you can see evidences of service. 

Of course, lots of carbon brushes have no 
toemarks of service. We've seen the poor­
est kind of brushes that you might take for 
Morganites-if the Morganite didn't have 
the 3-link trademark stamped on the out­
side of the brush as evidence of 3 times the 
service on the inside. 

Main Oflice anJ Factory: 

519 We.t 38th St., New Yorlr 

DISTRICT ENGINEERS AND AO&NTS 

l'ittebur1lt, Electrical ~lnttrins Ill Mf11. Co., 909 Peno Ave. 
Cincinnotl, Electrical ED&Jnttrin& Ill Mf11. Co., 607 M~tlle Library 

Buildins. 
Cle11elandJ. Eltttrkal Eflcinttrina: Ill Mf11. Co., 422 Unloa Buildln11. 
l'hiloddp lo, Electric Powtt ltq_ulpmmt Corp., 411 North 111th SL 
Baltlrnorr:,, O. T. Hall, Salte Enc,nttr, 1926 Ed.mond1«1 Ave. 
Rer1ere, MaH., J. F. I>rumm<,y. 7S Pleuant Stttet. 
Loe An1•I~•, Special Snvke SalN Co., S0J Ddta Buildiac, 
San Froncltta, Special Sttvltt SalN Co., 202 Rue• Buildlnc. 
Toronto, Can., Railway Ill Powtt Jtnalnttrlns Corp., Ltd., IOI 

Eaotem A'ie. 
M onlr~al, Con., RallWllJ' Ill PoWtt En&lnttrlns Corp., Ltd., 326 Cral11 

SL, WNt. 
Wnnlp,111, Can., Railway Ill PoWtt Rn&lnttrins Corp., Ltd., P. O. ~ Box 32S. -

::;1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 
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The Right Track Foundation 
Insures Better Net Earnings 
This photograph shows the right 
track foundation, Dayton Resilient 
Ties embedded in concrete. Such 
a foundation insures permanency 
by reducing to a minimum some of 
the heaviest expenses of Street 
Railwar Srstems, viz., repairs to 
track, paving and rolling stock. 

Resiliency and shock absorption, built 
in and made a part of the track foun• 
elation, insure permanency. 

The facts 1hat prove this a re easy 10 
unden1and ancl easier 10 get. Simply 
drop us a line, 

The Dayton 
Mechanical Tie Co. 

707 Commercial Buildinl! 
DAYTON, OHIO 

January 24, 1925 

Th e '' PLYMETL-HASKELITE'' Car 
has become the Industry's Standard 

CARS being built and placed in service on lines 
operated by Day & Zimmerman, Inc., in Ohio 

and P ennsylvania, represent the furthest advance in 
the design of car body construction. A special form 
of roof frame has resulted from the use of 
HASKELITE roofs, without headlinings. Side 
panels are of PL YMETL without inner linings. 
This form of construction reduces the weight to a 
minimum consistent with perfect safety, and ample 
strength. The outstanding 
advantages of this form 
of construction are reduced 
operating expense, reduced 
wear and tear on the car, 
greater riding comfort, bette; 
heat insulation and ease and 
economy of applying and 
maintaining a h_igh quality 
finish. 

Have you seen our Blue Print and Data Book} 

One of twenty cars built by G. C. 
Kuhlman Co. for the Columbus 
Newark and Zanesville Electric Co., 
Zanesville, 0. Operated by Day & 
Zimmerman, Inc. 

It's Free! 

HASKEl:.ITE11 MANUFACTURING CORPORATION, 133 W . W a shington St., CHICAGO, ILL. 
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............. llltfftHIIIIHIIHIIIIIIIINUlttllllHhltlDIIUIIIIIIIHlHflllllll ltHIIIIIHHIIIIIIIIIIHlllllllllllllllllllfllltllHIHIII IIIHltllt" 

AMELECTRIC PRODUCTS 
BARE COPPER WIRE AND CABLE 

TROU.EY WIRE 

~ECOTlIBULARPOLEs 

a... u. 1. Pal. omce 

WEATHERPROOF WIRE 
AND CABLE 

PAPER INSULATED 
UNDERGROUND CABLE I I -

I 
MAGNET WIRE COMBINE 

t Cost 
Maintenance 

Lightest Weight 
Greatest Adaptability 

i 
Catalor complete with enr lnttrlor data eent on l'N!Uf'St. 

PHIU.IPSDALE, R. I. ELECTRIC RAILWAY EQUIPMENT CO. 
CINCINNATI. OHIO 

I llooWD. I Tl J'oderal: Cblea111. I U W. Adamo: N y k Cl 
Claolaaau. Tnetlea Bide.: N ... Tort, 111 S. Und lk. i cw or IY. 30 Church Street 

.-rlMlffNlfffflllllffltnHIINIIIUllffllNUIIIIIIIIIHlllf'IIIIIIIIIRtlllfllllHIHlllllltlUftHIIIIIIHIIIIIIIIIIIHIIIIIIIHltrllllllllfHIINIIIIIIUI.. lt.llll9tffllfflHIOIHIIIIIIIIIIIIIIIHIIIIIINIIIJIIIIIINflllHlfflllllllHIIUl1nlllltH._..,rtllllllQHl _______ ,,I; 

Black and Yell ow 
Vantubed Silk, Varniabed Cambric, Varniabed Paper 

lrr•O-Slot Insulation Flexible Varniabed Tubinc ; 
ln1ulatinc Varniabea and Compounda 

"' Irvington Varnish & Insulator Co. i Irvington, N. J. I Sain Rrf,rtuntati'flts in tlu Principal Citiu 

QIINUflllfl"IUlllllfflllhtlHIIIIUIIIIIIIIDIHlffNIIUftflnllllllfflllltHlfflllllHIIIIIIOllllllllnflflllllllUflllllllllllllllllllllllllllllllllllnlln 

z.-..nn11111nn1tNllllffllllUIIIINlaRIIIHIIIIUIHHHll""8ftl1HllutlllllHlllllllllllllllllllllllllllllllllllllllllllllllUIIIIIIIIIIIIIIIIIIIIIIIII'~ 

I ! 

i Chapman ! 
; Automatic Signals ; 
I Charles N. Wood Co., Boston I 
~..u11n11111mn111tHIIIIIIIIIIIHHIIIIUlllllllllllllllltllllllllllllllllllllllllllllllllllllflllllllllllllllllllllllllllllllfllllllllflllnt1111111111111111u 

r9' ................ ,nu,1t11ttltHIIHNRltffllrtffllHIIINIIIHIOHflllntlllllt1Nmt111n1111n111nmm11t1N11HlllllflllUlllllffll's 

~ ~ i Standard 11 i Underground = I Cable Co. I 
l'ittsburgh, Pa. ~ I 
General Offices 

I 
Branche• In all ~ 
Prln<'ipal cities j 

..._.AIIIINffHffflllllllHHHIIIIIHNHfffflllllllnfflUfflfflHHtlUIIHlllffllllARltlllllllllllltlllllttlfflHIIIIOWIIHIIHJllllllllllllllllllli 

f"'--- ---NttNIIIUffllllllHIIIII ... IIIHUlltallOWffHIHlllllfflRIHIIIIIOIIIIIIIIIIIIIIIIIIHllllfflllllHIIIIIIHIIIIII 

AUTOMATIC SIGNALS 
Highway Crouing Bella 

Headway Recorders 
Fluher Relays 

NACH0D SIGNAL COMPANY, INC. 
LOUISVll.1.a, KKNTUCt,."Y. 

1'111111111M mM UIIH W 1-UNfflff-HnllltlttlllUU'lllltlffHfhffllll"'"'""""'lfflfflll"'"RRNllllfltllm-

~ .. ·w; .. ·;;;·;;;;;;d·"·-.. ·-7 
to handle any high grade propo,ilion where 

VARNISHED CAMBRIC 
Wires and Cables 

are required. 
When using quality Wires and Cable, use quality Tapes. 

":\IASSOS" TaPfl, .,OKOSITE" Ta~. " I>UNDEE" Tai,N. 

=:====

I:_: THE OKQ~~!n?.~:~:~:;..:;.:..-
11

=;;_ 

Auonla: Control Eleetrto Co., Cble1111. 
Ill. Petttn1el1-Andniw1 Co., Beaton, 
Man.: The I". D. Lawrence Jlltttrle 
<:o., Clortnn1II. Ohio: NOftll7 Elec­
Lrlc Co., Phllad,lphl1, Pl. = Canadlan n.,u.,.1411<>,,: EnalnHrlna Ii g --e=~-=-'- )hlerhls Llmlt,,d. )lonlr .. 1. f 

~111111111111111111111111n11111;,:::,,~11=1111111111111111111111111111111111111r111111111111111111,n11111111111111u11111111111n-1111111...! 

§1111111111111111111111111111111111111111111111111umn111111111111111111111111111111111111111111111111111111111111111111t111111111n.,..1111ttt11n~ 

I 
i 
=-

I EL~~!R~~!:.:!~~~.!~~-~:~ES 
Trenton, New Jeraey J •l707 

~.,.,,,1111111m11111111111111111111n11111rn1111mnrmm111m11111nn11nm11mnr1111111111nn11nmntnn11nrmn11111111ffltff1111nmli 

•:"IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II IHIIIIIIIIIIHIIIHtHmn111H11tHIIUUIIIIIII! 

i 

RE I 
E AMERICAN I 

_ onway,JJ_! . i., ~ 

t1111111n111111111111111111111111111111nn11111 11111u11111111111111111mnr11111111111111111111m11111m11111u11mmffflN1111111N»uanH0111111uun;: 

~IIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIINIUIIIHIIIUIUttttlUHtltlHIIOIIJIHll ............... ......._,.1111~ 

= 
i 
~ 
! 
~ 

HUBBARD TURNBUCKLES 
M■d• In l b r 1 1 
1,-, J!lY• ind EYe. 
EY• and Book 1nd 
E71 and Clet·II. 

Double-Dip B • I 
0 1 lnolnd lh• 
1Jubb1rd \\'ay. 

I HUBBARD & COMPANY 
= PITTSBURGH CHICAGO 
! m1111111111111111111111111111111111111111111111111111111111111111nm11nn111111111111111tc11111111111m11mmN11mrttt1-dNA ••• 

HllluaHDMIMltllllnlllllltlll-1111111■-lll■Jl■lll■lla.--------■Y••--■-■-Nftllllll I 

Shaw Lightning Arresters 

-
Standard In the El«trlc I ndwtrlu 

for 3S vear • 

Henry M. Shaw 
ISO Coit St., lroin1ton, Newarlc, N. J. 

I 
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::i111111111111111111111111111111111111111111111111111111111111111111111111111111111n11111111111111111111111111111111111111111111111111111111n11111111111111111nut",: :!llllllllllllllllllllllllllllllllllllllllllllllltlfllllllllllflllllllllllllllllllllllllllllllllllflllllllllllllllllllllllllllllllllllllJIIIIIIIIIIIIIIRlnnllltr 

!Arc Weld 1· . 

Rail 
Bonds 

- t.ND ALL OTHER TYPES 
Dtscriptiv t Catalogue Furnished 

I ~lfil~J.1J@ 't i1111· 

= § 
E = 
! 
i 
= *· i i ~ , i 
;=_: § Carn~,$"!~a~t~~l,c~;__,~A·;;~- I 

~llllfflOffffDllllftllllltllffflll8tlllHIIIIIIIHUIIIIIIHlllffllHlfllllllfflllmm11n11NHIHJHINtltlllltlllHllffltltlllllllllfUIIIUIHllftlllfhii 

i pnnm111111111nnn111111rn111111111111m11111111111111111111111uu111111111111111111111111111111111111n11111111111111111111111111111111111111mnm1Hr:. 
- = E 
~ : s i I Lorain Special T rackwork I 
1 ~ Girder Rails ~ = i = i ii --------- § ii ii ! j Electrically Welded Joint. ~ 

I ~~eric:;~:~; Wire I i THE LO~~~::::.-~OMPANY I 
I ::!:ind I I Atlanta Chlcaro Cl.,,,el■nd New Yen ~ 
= P llliburih I I Phllad1lphla Pltt1burrh e 5 Denr,r Peellie Coa.t Repn••ntoHoe: ~ 
~ i;. 8• 81.,.1 Pn,ducll Co. • United States StNI Product■ C.mpany i 
~ San Fraul1co Los An1elt1 Portland 811IU0 § Lo■ Aac■I-■ Portland San Francl•co S-ttle i 
~ ~ £,rport R•preuntd/po: J; 
= ii! United Stato■ StHI Product■ Campany, New York. N. Y. 
~1N111mnn111mm1tfflNIIIJOIIIIIIIIHIIIIIIIIOlllllffllllHIIIIIIIIIIRfflllJfflllllllfllllllllllAIIIIIUIHIIHIIIHIIIIIIHIIUIIUHllltlflffl...l :.al1HflllllflllllHIUlnmlUIIIUJUIIUIIIIUIIIIIIIIIIUIIIIIIUIAIIQIIIIIWIIIHWUIIIIIIIIIRIIHUIIIIDIIIIIIIIUllllllllll'Nfflllm 

Manufacturen of 

Spt,dal Work for Street Railways 
Fi-oga, Crosainga, Switches and Mates 

Tumouta and Cross Connections 
Kerwin Portable Crossovers 

Balkwill Articnlated Cut Manganese Crouiq■ 

§ • ESTIMATES PROMPTLY FURNISHED § 

l-••••••111u11111u11111U111111n111111111n1111m111m1111nm11m11nnn1111nn111um•mnn111111111nnnmnmmmon,i 

!""""'~~;•;;~11111;•;:•:i""';::;:•;••~::;•~:•mU1,1 
Adapted to all 
types of rails 
and paving 

Proven by service 
to economically 
prevent seepage 
and disintr.gration 
of street railway 
paving. 

TPrite for Illustrated Catalog No. 20. 

- W. S. GODWIN CO .. Inc. -
~ RACE & McCOMAS STS., BALTIMORE, MD. ~ 
5 S 
~-UWWWMRhhlifiilMllhlff1HllmmtttlNlllfflRlln•11111mntnlllttfflllll1111111M■C:UNIUIMLA■JUlllh.t1Hmi 

r-"'111nmnnnmm1mmn11n11mttlftfll11111mrtnnmm11nrmnnnnnn11nmrnnm111111111m11nm1nnrm11nmmrmnnmnt1 

=1 B • .A. JnXJW.
1
Af:J Jr., PN■ ldeDt C. C. CASTLE, Finl Vlce•P1eald<11t 5 

IL .A. lllilO • VJ..-PrM. and Tna1. F. T. SARGENT, 8'eret•l'7 E 
w. C. P!7l"E'llS, Manasor 8■111 ■Dd Enclaeerl.111 5 

,

1 

National Railway Appliance Co. i==i=====s Oraad Orntral hrmlnal, ~2 Lextnrton An., Cor. -Mlh St., New York 
)(un■e7 Bl~ .. Wuhinrton, D. C. 100 Bo:rlslon 9t .. Boston. Mu■. 
Her;emau-CaaUe Corporation. Rall'lflJ Exch&D&'8 1'!,Ulldlna-. ChiC&&'O. 

RAILWAY SUPPLIES 
Ii ~I ~edaer...., ~oi;'~J' E~~~-~ Po~~~cli~vtn~v~d li 
i! Chanre Ma.er Inavectlon Metera § 
= The Aluminum Field Colh An,rlo-Amerlcan V&miah Co.. = 
'= Walter Tr&ctor Sno'lf Plo'lf■ V&n1Jshe1. Enamel1. etc. !=_ 
_ CuM:~~~er Electric Gilmer l\IulUple S&fet:r Sten 
= Plttaburirh Fora-e & Iron Treads = = C • Product Nallonal Hand Holda = 
I== r.ni~c!;.&18:in~ Corpora• Fls:.1~1. .. :prlnit & Mf&'. Co.. i==--

- U11n'1 Safely De1icea TurnsUle Car CorporaUon'■ _ 
i! ~~~"~!~~~~n Turnsllles = 
5 Yellow Coach Mfl'. Co.' • Ande1"90n Slack Adlustera i 
ii Slnirle and Double Deck Feasible Drop Brake Staffs = 
!ii Buaee1 Dunham Hopper Door De1iCI' i 
~HIRIIIIIIIIIIIIIIUIIIUIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHllllllllfflOllllnffllllllllllUIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIUtttllfli 

~n111111111111111111111111111m111n111111111111111m111n11111111111111111111111u111n1111111111111111111111111111111111111111111111111111111111111111111111n~ l Turbine driven ~::'.aiming Machine I 
C Oil ~nd Wiping Waste I 

E 
i = ; 
El 

I 
! 

The Oil & Waste Saving Machine Co. I 
~-- 1509 Real £■tale Tni■t Bide., Philadelphia, PL = 
= Dept. D. ~ 
";dlltnllHHIIIIIIIIIAIIIIIIIUIHIIIHIIIHIIIIIIIIIIIIJIIUIIIHIUIIHIHHHIIIIIIIIIUHHl'IIIIIIIIIIIIIIIIIIIIIHIIIUtHltlllN■UmNINIINIIIIIII&.:-
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TiiE-BAB"c'oc•Knm&11111Wi'i:cOx"UlcOMP ANY 
85 LIBERTY STREET, NEW YORK 

1 Builders since 1868 of Makers of Steam Superheaters 
i Wat er Tube Bo ii er s ~ISi!~ since 1898 and of Chain Grate 

of continuing reliability Stokers s inc e 18 93 
BRANCH OFFICES BRANCH OFFICES 

BOBTON, 49 Federal Street DrrROIT, Ford Building 
PuU.,\DELPHIA Packard Bulldlnc NII/W' ORLEANS, 521-5 Baronne Street 
PrrrtlBO&OH, Farmers Del)Oelt J3ank l3ulldlnc HOOBTON, TKlu.e, Southern PacUl.c Bnlldlnc 
CLIIIVELAND. Guardian Bulldln&' DICNVJ:R, 05 Seventeenth Street 
CHICAOO, Marquette Bulldlnc SALT LAKE CITY, 405-6 Kearru, Bulldlnc 

- CINCINNATI, TracUon Bulldlnc WORKS SAN FIL\NCl8CO, Sheldon Building 

I 
ATLANTA, Candler Bulldln&' Loe ANOELICB.1,. 404-6 Central Dulldlnl' 
PuOICNIX, ARIZ. Hoard Building Bayonne, N.J. SEATTLJC, L. \;. Smith Dulldtnc 
DALLAS, TIC:x., ioo1 Magnolia Bulldlna; Bar~rton, Ohio HAVANA, CUBA, Callo de Al'Ular 104 
HONOLULU, H. T •• Caatlo & Cooke Bulldln&' SAN JOAN, PoRTO RICO, Ro7al Bank Bulldlns 
PollTLAND, OH., 805 Guco Bulldlnl' 

-•u11111tulftllllllllllllHIIIIIIIIIIIIIIIUIIIIIIIHIIIUIIIIHIIIUIUIUIIIIIIUIIIIIIIIUIIIHIIIIIIIIIIUIIIIIIHIIHlllllllllllllllllllllllllllllllllllllllllll:Ull1lllllfllllllllllfllllllllllllllllllllllllllflllllllllllfllllllUIIIIIIIIIIIIIII-IIHltnta11111tHmlnlllllltllllllflfllllllllllltnnmt1oal, 

"IWIIIIIIIIIIIIIIIIIIIIIIIUIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

; OXYGEN, ACETYLENE, HYDROGEN I 
~ lor cutting, welding, etc. ~ 
i Quick shipment and low prices also on cylinder■ valve■ § 

I toi~~~ir~~;,~~~·i~.XYGEN COM~ANY' i 
i Main 0£6~■: Newark. N. J. ~ i Branch Office■: New York PiUsbwTb Toledo § 
AIIIIIIWlllllllllltffffOIRIIIIIIIUIIHIIIIIIIIHIUllllltllllllllllllllllllllllllllllllfllllllllllffllllllllllllllllllllffllllllllnll'lllllllllffldllllllUi 

~1111nnamn1nn■unua111m111111111111u11111111111111111111111111u1111111111111111111111111111111111111d11111111111111111m....,.1111111~ 

s SAMSON SPOT WATERPROOFED TROLLEY CORD ~ 
= = 
~ § 
i ~ 
I Tnde Marte n,c. o. s. hL oa. ! 
! Kade of extra qnallt;r ■tock ll.rml7 braided and ■moo\hl7 dnlahed. ; 

1
5 CarefllllJ' Inspected and l'UaraDteed free from fla,ra. ===_s==­Samplea and lnformaUon l'i&dly _,_ 

SAMSON CORDAGE WORKS, BOSTON, MASS. 
'l11111Mta1M.,, ................. u,1t11111trmtlllltllttftllnltllltffftllllllfffll1fllllflfflllllllllltfflffllllllHlllnn111111n1111111111111n1111111111u1111111nunur 

l"IIIIIDllll_tll.....,.IIIIIIIDIUUNffllUlllfllllffUIIIIIIIIIUIIIIIIIIHIIIIIIIIIIIUlllnllllllllllllllllllllllllllllllllllllllllllllllllllll~ 

= = 

l=l=_'lf ~Jl= __ i~~;~1f:~~i~~i l==-next winier. Write for d,talla. 

I :; · · :: The Peter Smith Heater Company § 
~ '7/1111111111111\' 6209 Hamilton Ave., Detroit, Mich. § 
z E 
~HHlltlllllfflnnt11111ffl11m1ma1mun1nmmn1mtn1n1111nnn111111111m11111111111nn11111111111111111111n111111111111111111111111111111111111?. 

~ .... , •• ___ ,., .... mw111auu11111111111111111111111111111n11u1111111nuU111t1lllffllUIIUllllrlflllllllUJHIIIIIHlnlltlllNIIIIHIHNt' 

ii . ' d _: "Boyenzed' Pro ucts Reduce Maintenance ! 
i Beml■ Tnlck• Mancaneee Brake Heida li 

Cue Hardened Brake Pin■ Man&'&Deao Tl"an■om Plalo■ I! 
Cue Hardened Buablnn Manganeee BodJ' Busbmn iii 
Cue Hardened N1111 and Bolte Bronze Axle llearlnn = =· .~~rr::..,~~~7 c::og~:;:i~ i'i: .~D -~~teSam11'1!: 1,= 
fumi■hed, Write for full data. 5 

Bemi■ Car Truck Co., Sprin1r6eld, Ma11. 
~----..... IIIHIIHltnrllllfflltffflllllHltmtnlllfflllfftUIIHIUIIIHII.-.SIIIIDmmn11n1n11u111m11111111nuw1md 

:,~1111naaun111numu1111-utllllllMJIIIIHlllltlUffllUlffllRIIIIIRIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIU 

! Only reliable products I 
El can be continuously I . ..::.dv:~~ 

l~L"':i:~:-~::-s 
e Electrical Machinery, Steam Turbine■, Steam Entrines, 

I Conden■en, C.. and Oil En.cine■ , Air Compr-■ 1or1, 
Air Brake■ 

f,111111111111111111111111111111111111111111111111111111u11111111111111111u11111111111n11111111n11111nu1111m1mn1111111uau1111m11_111111,.._. 

im1111n1111111111111111111111111111u11111111111111111111u11111111111111111111111111111111uw111111111111111111m11nmnuu1111111111NN1NRD1wa11~ 

, ~ ALUMl~&N\~ERMIC 
= New and independent proce11. No insert1 needed. 
~ Up-to-date and economical. 

I Alumino-Thermic Corp., Roselle Park, N. J. 
E 
ij1nmmmm11111nnmnn111111rmnr111nnnn111fflrnun1111111rnn111mn11mnnmnn111111n11Rllffllllfflt1nnnmnmlfftmllltllRJII 

~•11111111111111111111111111111111111111n111111111111111111111111111111111111111u11111111111u1111111111111111u111111111n1111uu1urUM11111111~ 

i=_- ~-~=:0~~1:1::! ':a1nC0:m:::~e~o=~a::r 
differ only In m~tnde: small order■ command onr 11,tmon c-. 

= and ■kill fn■t ■a do larce order■, CAllERON qv.all&J' aPl)llea 10 
§ ever)' coil or ..,-ment Ula! we can make. ■a well ■a IO nwy 
- commutator we bllild. Thal'■ ,rby ■o m&117 electric railtr&J' -I reJr ahlolulely on our name. 

; Cameron Electrical Mfr. Co., An■onia, Connecticut 

~IIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHHIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIUHIIUIIIIUHIIIIIIUlllfflff 

rHUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIHIIIUtHIIRllllllllffllllHIIIIIUUIIIHPfflllllllllllfflHII~ 

I ffA11-WA'( U-1.'.11-11:( COM PAN~ 
I UCART. COIMFLORIT TWITYH HEATERS 

i ~~~~~,?t:S 
= tn-1111 w.,..t 22d 8'. Writ• for 1328 l'lr.,..'"'7 i C'ht ... co. m. CotolOII"• N .... Yerk. N. Y. 
o1nmmrn111nnrm1111111n111111111111rm11111111nm11111111111m11111nttnnm11nnffl1C'lffllllnm---------• 

;1111111nn11innm1111mm11nmmnrnn1HKHHUUffllHIIHtmmr181HfflllfflllllllUll""'"""""""""'"II"' I I a - ii 

~ HORNE & EBLING CORPORATION 
SO CHURCH ST., 

Bra11 Hardwire 
For Cara and B0111 

Motor aad Controll•r 
Part ■ 

NEW YORK. N. Y. 

Sterllnl' Troll-,, Bun 
aad Brak" 

MalL J,.... aad !In■■ 
ea., .... 
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N-L Type "AA" 
Rus Ventilator 

"Superior Ventilation" 
Perfect ventilation of cars and 
buses pars - in cold, cash 
profits. In cold weather, pas­
sengers like warm air-if it 
is fresh. But next to bad 
air, they dislike drafts. 

N-L Ventilators gi\·e a com• 
plete change of air many 
times an hour, without drafts. 
No snow, rain or dust can 
get in. Now used by leadinJ:! 
street railways and bus body 
builders. 

"Superior Ventilation" de­
■cribea them fully. Write 
for a copy. 

The Nichols-Lintern Co. 
7960 Lorain Ave. Cleveland, Ohio 
l'an11d,"11n Rrprr,.rnh1th·r: Ualh,·uy & l'n"·rr t~nx-. rorp., l .. td., 

l!J;J t:Ot1lrr A,·r •• Toronto 

i 
i 
I 
= i = 
i 
! 
I 

I = 
I 
I 

I 
I 
l = 
~111111111111111111111111111111111111111111111111111111111111111111111111111111111nmr1111•111111111H1tlNlllllftlUlllfflllllllnm111m1u1111111111111..g 

■IIJIIIIIIHIIIIIIIIIIIIIIIIIIIHllllffllllllHIIIIIHIIIIIIIIIHHIIIHIHllHllllnlHIIIIIII.....___.,_,_..._ 

I ! 
i HALE-KILBURN I 
i CAR SEATS I 
I For Every Class of Service i 
l! General Office ■ and Work■: Philadelphia j 
j Officu: N•w York, Chlcaro, St. Louil, Waahlnrton, San Francl ■co J 
.:::.111111111111111111n111iu1m111ta111111n11111111111111t11n1111111n1111m111n111111111111m1111n11111111111111n11111n111111u1111m1111111nm11nl'iii 

~llllllllllllllllllllllllllllllllllllllllllllllllllllllllllttlllllllllUIIIICUIHll1111111UIIIIHflRIHINllllffllRH1IJIIIIIHIHHlmlffllllllltullllflllll~ 

§ Tilt: llt:ST TRUSS l'IM\SK t:l,ECTRIC llt:.\Tt:R t:n•:R l'ROllUCED § 

I No. 1· 

I COLD CAR HEATINC • LICHT<NC co. BROO!!. ~ ~ I 
iflm1111111111111111n111111111111111111111111111111111111111111111111111111111111111111111U1Hlllllllfllllllllllff1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIUIIIIIF. 

" !IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHlllllllllllllllllll11111111111111111111HIIIIIHIIIIIIIIIIIIIIIIIIIIUIIIIIHIIIIIIIIIIIIIIIHINIIIIIHHIIIIIHHIIIIUIIP:,; I L,o U, T,11 Y•"c;';; E;~~ ~~m Bodo<1h, I 
~ THE CLEVELAND FARE BOX COMP ANY ~ 
= = § Clneland, Ohio ~ 
- Canacllan Cleveland Fa.._ Box Co., Ltd.. Pn■to ... O.tarle -

~11111111111111111111n1n11111m111111nm111111111111m111111111111111111111111111111111111111111111111111111111111111m11111111u1111111m1mii11m1111.! 

!IIIIIIIIIIIIIIIIHIDIUlfflltlllllllllllllfflRIIIIIIIJUHlllllllllffllllllllHIIIIIIIJIIIIHIIURllllffllllllllllllllllllflllllllllHIIUIHllffllllllll■r: 

I 100 New Users in the Last N ine Months 
~ KASS SAFETY TREADS 
~ HIGH 
; in efficiency and lastint qualitiea 
= LOW 
!! . in weight, initial and upkeep coata 
ii Morton Manufacturing Co., Chicago =r.,. ___ 111, 
• AlidNHIH11D~ltfllllllllllllllllllltllllll,llllflll!IH1Ufflt~l~fflNlllfl11HllllllllllllllllllllllllRHlllllllDllllllltt"""""H 

"Longwear" Pins and Bushings 
Hard-Accurate-Uniform 

Renewal M aterials 
for Peckham and 

other Trucks 
Castings-Forgings 

Springs 

E.G.long CmnvamJ 
50 Church Street, New York, N. Y. ~ 

~ftlllllffllllllllllllllllllHIIIOllllllllllffllHIIIHIIIIIIIIIIIHIIIIUlllfflllHIIIIIIUIUIIIIIIIIIIHIIIIIIIIIIUIIIIIIIIIIIIIIUIIII IIIIIIIIIIIIIIIIIIIIIII~ 

rl1fflfflfflffllllltllll1UffllllllfflRIHIIIIIII-IWRIRlllllffllffllHHltlUIIIIIIIIIIIHIHIIOIIHIIIIIIIIIHIIIIIIIIIIIIIIIIIIIWIHllli 

1 PROVIDENCE H-8 I 
~ FENDERS LIFE GUARDS ~ I The Con■olidated Car Fender Co .. ProYidence, R. I. I 
= Wendell & MacDaffie Co., 110 E. 42nd SL, New York = 
~ Gelleral SalN Apnta JE 
~JllffltllllllllUINIINIIIIIIIIIIIIIIHIUlllfllllllftllllllfflllllllllllllllnllllllllllllDIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHmlHIIIIHI 

i"UIIIIIIHIIIRIIIIIIIIIIIIHllllllllllllllllll.11'.~~IHl.~l~IRll:~ .... ":l~:nHIHll~~:~H::~IU-ll~:II.H.l~ll~I.Ullll.'.~~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIH1 I :l~)J;t;;;;,~-···.. ' ,.,, '"'i(•'~1:it~ ; 

E l!~!!!lll!!!!~i!il § i Eleetrfoal In,ulat;on and HeadJfo;ng, I 
~ THE PANELYTE COMPANY, Trenton, N. J . ( 
l111111m111111111n1111111111111111111111111111111111111111111t111tlllllll'tlllllltllllHlltllttlflllllUNIIIIINIIIIIII IIIIIIIIUIIIHlllfftl ttfflfflH ...... 
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SEARCHLIGHT SECTION 
POSITIONS V ACA-.:.N.:..;T=----~-

AC'fl\'E, ambitious young man wanted for 
the position oC street and Interurban 
rnllway su1,crinte11dent, l\lust have had 
technical training Cor electrical engineer­
Ing and experience In operating rcspon-
8lblllty. Must furnish references and 
complete statem<>nt oC experience. An 
excellent executive opportunity with rap­
idly growing street and Interurban rail­
way system In the l\llddle , veRt. P-772. 
Electric Railway Journal, Old Colony 
llldg., Chicago, Ill. 

ffl:Cl ,\J, track work draftsmen wanted, 
1,r..Cerence given men having had experl­
Pne<' with 1111<·clal track work manufac­
tu r,·r, but will consider one or two junior 
tl raftsmPn familiar with trigonometry. 
Stall' ag<', <>xperl<'nce and 1<alary In th·st 
Jt,11 .. r. P-7H, l~lectrlc Railway Journal, 
Old Colony Bldg., Chicago, Ill. 

POSITIONS WANTED 
E X !e:CUTIVB. Urba n a nd Int erurban. W ide 

successful ex perience In a ll departments 
of construction and operation. PW-740, 
1;;1ectrlc Railway J ournal, Leader-News 
Bldg., Cleveland. Ohio. 

GEN!e:HAL shop foreman, city or In ter­
urban, 18 yea rs' successful experience In 
malntalnance operation a nd general ■hop 
management. At present employed. P er­
sona l reasons for change. P \V-767, Elec­
tric Railway J our na l, Old Colony Bldg., 
Chicago, lll . 

GBNERAL superintenden t{ ch ief engineer, 
or superintenden t of equ pment, technical 
graduate, e igh teen years' experience on 
const ruction, operation, ma intenance of 
power, shops, track, line buses. Highly 
successful ln handling men and mnterlals 
a nd producing results, flne references. 
Per~onal reasons for desiring cha nge. 
PW-7 68. E lectric Railway Journa l, Old 
Colony Bldg.; Chicago, lll . 

:'.II ASTER mechanic, with broad experience 
and sucee,.sful record backed by promi­
nent cxecuth·es In railway field, desires 
change. PW-769, Elec. Ry. Journal, 10th 
Ave. at 36th St .. New York. 

• ;UPERINTENDENT of equipment thor­
oughly experienced and successful In the 
efficient mnlntenance of auto buses, city 
nnd Interurban cars, deslr<>s to change, 
l'onfl<lentlal Interview solicited. P W-771, 
Electric Railway Journal, 10th Ave. al 
36th St., New York. 

REPRESENTATIVE AVAILABLE 
J•:a"t .- rn ~ole N Jt .-1>rt- Ke nt11tlon 

The wrlt<>r, having had fifteen years' prae­
tleal MRI<'" experience In the railway and 
railroad lnduRtrlt•R, desires lo take on 
nddltlonal snles aceounts In the 1•1a,.tern 
tnrltory on a commlsRlon or other 
P<1ultab1,, bnRls. Address Room 1021, 165 
Broadway, ::-;'ew York. 

-==------•-etMtttllllHIHHHIIHI .. -NHnl-lll'tttl-lHIIHIHI--". 

i WANTED TO BUY i 
i Scrap and Relaying Rails, Trolley l 
! and Feed Wire ! 
i We are ln ten>•led In Buylnr: Entire Trolley f 
! Road• and Power Plants ror Dl•mnntllntr i 
! l'W'JlO!letl, i 
i T IU: i-. i-:-l'm:a CORI'OR.\TIOS : 
i 14 lo 21 ) !art Place. Roche•u-r, N. ".'. i 
i S. Y. Officc--721 Knickerbocker Bldi, j 
a .... ·--····•-•nn,,,,,_, .. ,,,,_ ... _n_-.: 

• In Small Lota 
As Well As Large 

THERE ia a clau of rail buye,-a, occasionally in need of only 
small tonnages, who are payinir a premium on their pur­
chases elsewhere because they helieYe that we do not seek 

their patronaire. 

\Ve maintain a large o rganization to give efficient service on ,mall 
orders. Our tremendous volume gives us unequaled buying powe r and 
saves our clients money regard lu s of the tonn age required. 

Immense stocks at strategic distribut ing points provide complete 
assortments near you. This adds a sa ving in freight to our already 
unbeatable prices. 

Next time 1ou need rails, le\ ua know J'Our requlramenta. 

HYMAN-MICHAELS COMPANY 
HTh• HouH al Dep•nd<1bl• S.ro/~e" 

122 South Michigan Avenue, Chicago 
Dealers in New and Relayinir Rails, 
LocomotiYea and Railway Equipment 
Dl•trl~t ORi~H: New York, Woolworth Bldr.; 

St. Loulo, Rallw&J' Exchanre Bldr.1 Pittoburrh, Flnt Nat'I Bauk Bldr.; 
San Francioeo, 234 Steuart St. 

Yord., St. Loul1, EHi Chlcoa:o, Ind., McKee'• Rock•, Pa., San Francloco . 
Cobl• Addruo: "HJ'manmlkel" 

World's l.arl'••t Dietributore al Roil• 

I 

··························----------·· ............. ,,, ...... ,,,,.,, .. ,11,,,1 .. ,,, ........ , •• , .. ., ••••• .,.,..,., .......... ,, •••• , .... , ............... ,, •••• , ... ,,.,, .......... ,, • ., •••• , ...................... ..,, .... ,,_ • ..,""'" _______ ... , 
• ...... ..... ,, ... tN .. ,,. , .,, ...... ,.,, ......... ,, ........ ,,, , .. , ...... ,,.,, .. , , .. ,.,., .... ,, ........ ,., ...................... , ............................. ,_,., ......... _ ........ ,_, ___ _ 

I 

FOR SALE: The following gears can be disposed of 
for immediate delivery: 

Type Teeth Hore Solid o r Split 
GE-70 and 80..................... ............ 71 5.485" solid 
GE-70 and 80 .... _ ......................... _ 71 5.500" s plit 
GE-1000 ....... ............... _............... 67 4.870" sol id 
GE-IOOO.......................................... 67 4. 500" s plit 
GE-I000.. ........................................ 67 4.000" spli t 

l GE- 800.......................................... 69 4.000" spl it i GE- 74.......................................... 67 6.000" spli t 

No. Gears 
f24 
20 
9 
2 
2 
I 
9 I If interested, please communica te with 

I The Milwaukee Elec~~!~ .. ~n~i!:!Y & Light Company 
! Public Service Buildin g, Milwaukee, W iaconain 
l1111MH .... IIIIIIIJIIIIIIIHf .. flll .. lltllfHIHIMI-II--IHIIIMlttllllll __ ll .. llll-llllllllll-ltlll--lHlltl _ _ , _ _________ , 
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WHAT AND WHERE TO BUY 
Equipment, Apparatus and Supplies Used by the Electric Railway Industry with 

Names of Manufacturers and Distributors Advertising in tbis Issue 

Advertul~. Street Car 
Cailler, Inc., Barron G. 

Can, Dnmp 
Brill Co., J. G., The 
Dlfferenllal Steel Car Co. 

Ancbora, Onr 
Blee. Semce Supplle■ Co. Car LlchUDf, Ft:rturN 
Ohio Brus Co. Elec. Service SuppUee Co. 
WeeUn&"houee E. & M. Co. Oar Panel S&fetr Swttehf'B 

Armature Shop Tool• Conaolldat.ed Car Heat. Co. 
Elec. Service Snppllea Co. We■Unrbou■e E. & M. Co. 

Automatle Return Switch 
Stands 

Ramal>O Alax Corp. 

Aatomatlo Satrtr Switch 
Stand■ 

Ram&po Alax Coro. 

~I■ Car Truck Co. 
Bethlehem Steel Co. 
Brill Co., The J. G. 
Carne,rie Steel Co. 
Jobnaon & Co .• J. R. 
weooun,houee E. & M, Co. 

Axlf'B, Car Whr<'h 
Bethlehem Steel Co. 

Car•. P11Mencer, Frel&"ht, 
Expr- etc. 

Amer. Car Co. 
Brill Co .. The J, O. 

Kuhlman Car Co.. G. C. 
McGulre-CUmmln&"e Mfl", Co 
National Rr. Appliance Co. 
Waaon Mfl", Co. 

~h ~: ~
11
G., The 

Can, SN!ond Rand 
Electric Equlpmrnt Co. 
Tranalt Equipment Co. 

Cari, Self-l'rn1>tllNI 
Brill Co .. J. G., The 
General Electric Co. 

BadgH and Batton• 
EJec. Semce Supplle■ Co. Car Whreu, RollNI Slffl 
International Rrst■ter Co., Bethlehem Steel Co. 

The 
Bearlop and 8-rlnl" aretah 

Bemil Car TrUck Co. 
Brill Co .. J. G., The 
General Electric Co. 
More-Jonee Brua & Metal 

~tln&"h0118e E. & M. Co. 

11.-rln&'■, Center and Boller 
Side 

Stucld Co., A. 

Bell■ and Oonp 
Brill Co., The J. G. 
Coo■olldat.ed Car B~at. Co. 
EJec. llerrlce 8uplle■ Oo, 

i~..:::~::t~: Bearinp 
Corp, 

Bollfll'I 
Bebcock & WJ!cox vu. 

Bondin&" Apl)CU'&tU■ 
.uner. Steel & Witt Co. 
Elec. Sen1ce Suppl!el Co, 
Ohio Brua Co. 

n::~. ~~j & Wire Co. 
Elec. Ser-nee Suppllee Co. 
General Electric Co. 
Oblo Brue Co. 
w .. Unl'houae E. & M. Oo. 

BoxN, Swltth 
Johna-Pratt Co. 

B...,keta and CrON Ann• 
(&9 al19 l'olN, Tl.._ 

iJ':'.11
tt:.teJqulpment Co. 

Elec. Semce Suppllee Oo. 
Hubbard & Co. 
Oblo Braae Co. 

Brake AdJalltrre 
Brill Co .. The J. G. 

National Rr. Appllau08 Co. 
Weetlnl'houee Tr. Br. Co. 

8
1':,~:r.s~~~•shoe & l'dy. co. 
Blll'bour-Stockwell Co. 
Bemla Oar Truck Co. 
Brill Co .. The J. G. 

BrakN, Brake 811tema and 
Brake Part• 

Allle-Olalmert1 Mfl'. Co. 
Beml1 Car Trll<'k Co. 
Brill Co., The J. G. 
General Electric Co. 
National Brake Co. 
Weatln&"hOUtlO Tr. Br. Co. 

Bm1hl'1, Carbon 
General El!'Ctrlc Co. 
Jeaudron, W. J. 
Le Carbone Co. 
Morganite Bru•h Co .. Inc. 
Weatln&"how,e E. & M. Co. 

BmahNI, Omphlte 
Mor,anlte Brush Co., Inc. 

Bn-. Motor 
Brill Co .. The J. G. 
InternaUonal Motor Co. 

Bmhln,:1, Ca1e Rardoned and 
lllanpnra~ 
Beml■ CBJ' Trul'k Co. 
Brill Co., The J. G. 
Loni' Co .. E. G. 

Ca■ tlnp, Bras•, Compo■ltlon 
or Ooppe-r 

Anderaon Mfl", Co., A. & 

Jo:.jonee Brus & Meta! 
Co. 

ea;~:f'• Orar Iron and 

Bemle Car Trlll'k Co. 
!"ort Pm Bwil CuUnn Co. 

C...Unp, Malleable and 
Bra■a 

Amer. Br. Shoe & J'dy, Oo. 
Bemis Car Truck Co. 
Fort Pitt Stl'fll CaaUnp Co. 
Home & Ebllnl' Corp. 

O.tther1 and R.trloTet'I, 

E~
11

Vemee Suppllea Co. 
Ohio Brus Co. 
Wood Co., Chu. N. 

Oaunarr Con1truttlon 
Archbold-Brady Co. 

CPIIIDp, l'JrwCICld, Panela 
Bukellte Mfr. Co. 

Cluu,,:e Carrll'r■ 
Cle,,elaud !'are Box Co. 

Clrrult-Bnaken 
Andenon, A. & J. Jt • .lllfl". 

Co. 
Gen~r•I Electric Co. 
Weo,tln&"h0Uae E. & M. Co. 

ClamJJC and Connedon for 
Wltt,o and Cabl•• 

F.lec. Rr, Equipment Co. 
Elec. Rr. Impronment Co. 

Elec. Sen1ce Suppllea Co. 
Genrral Electric Co. 
Hubbard & Co. 
Ohio Brue Co. 
WeeUD&"houee E. & M. Co. 

Cleaners and Sera.,.... Track 
(S- aleo 8now0 Plow1, 
Swetl)tn and Brooma) 

Brill Co .. The J. O. 
Cl111tcn and 8o<,ktt1 

General Electric Co. 
Coal and A1h J1An4llnl" CSN, 

C.onn:rfn&" and Uol1tln1" 
IIM'hlne17) 

Coll Bandlnr and 'Wlodlnc 
lllachlnH 

Elec. Servlo,, Suppllee Co. 
Colla Annaturl' and Ftrld 

General Electrl<' Co. 
WeeUD6hOuse E. & M. Co. 

Coll1, Choke and Kleklrw; 
Elec. Benke Suppllea Co. 
General Electric Co. 
w ... un&"houee E. & M. Co. 

Coln C'onntlnr llla<'hln•• 
Clev,,laud Fare Box Co. 
Intern'! Rtgtsttt Co. 
Johnson Fare Box Co. 

Cnln Sortln,: llrathlnf'B 
Cleveland Fare Box Co. 

Cnln WraPP"'I 
Cleveland Fa.re Box w. 

Oommntator Slotkn 
Elec. Servlee Supplle■ Co. 
General Electric Co. 
Westini;houee E. & :M. Co 

Commnlator Trillo,: Dmcea 
General Elrctric Co. 

Cabl,., (S,... Wlrn 
Cabin) 

and l'ommntatora or Part• 
Cameron Elec'I Mf,:, Co, 
0.,neral Electric Co. 
Weatln&"houee E. & M. Oo. 

O.mbrle 'l'lll)NI, Yellow and 
Black Varnl1h 

In•. ComprK■or■, Air In1ncton Vamlah & 
Co. 

Carben llru1kn (!!lee 
DnahN. Carbea) 

Allla-Olalmera Mf,:. Co. 
General Electric Oo. 
WeaUn&'houee Tr. Br. Co. 

Conden■or l'a~n 
Irvin&"t0D Varnleh & Ina. Co 

Conden■rra 

~~:;.~alE'fe~:'tfo. Co. 
WeaUn&"hOUtlO J!I, & JI(, Co. 

Conn•dor■, 8olderln1 
Frankel Connet'tor Co. 
Weatln&'houae E. & K. Co. 

Connecton, Trailer Car 
Conaolldat.ed Car Heat. Co. 
Elec. Senlce Suppliea Co. 
Ohio Brau Co, 

Controllon or Part■ 
Alll.chalmera Mf&". Co. 
General Electnc Co. 
We1Un&"ho0ee E. & M. Co, 

Controll,r R~laton 
Elec. Sen1ce Supplle1 Co. 

Conlrolllnr Sr•lrma 
General Electric Co. 
Monllor Controller Co. 
Weetln,hou•e E. & M. Co. 

c1'ti~":fm~
1
~fl', Oo. 

General Electric Co. 
Weo,tlnl'houee E. & M. Co. 

Copp..,. Wire 
Anaconda COPl>Or 

Co •. 

~~ii~: ~~•1.• ~btee 
Elec. Sen-tee Soppli._. Co. 
lntemaifl Re&"1etrr Co., 
The 

Roebllnl"'• Sona Co., John 
A. 

Ssmaon Cordare Worka 

Cord Conntdon and 
Oont>let'I 

Elec. Srn1ce Soppllea Co. 
Sanuon Cord&l'e Work• 
Wood Co., Chu. N. 

cfi~l0~o .. ~e J. o. 
Ohio Brus Co. 
Weetlll6hOUIO Tr. Br. Oo. 

Cree• Arm■ (&e Brarkcl1) 

Croulnc Foundation■ 
International Steel Tie no. 

Cro•loe, Fro&" II Swttth 
Ramal>O Alu: Corp. 

• Croaalnr, lllanpneae 
Bethlehem Steel Co. 
R&m&l>O Alu: Corp. 

Cro11lnc1 
Ramapo Alu: Corp. 

Cr~:!:r:.• w::~) (Bee Traek, 

CroNln«a, Troll"J' 
Ohio llr&M Co. 

Cnrl11lna II Curtain Fixture■ 
Brill Co., The J. G. 
Eire. Sen1ce SuppllH Co. 
Morton Mfl'. Co. 

DNller'• lllathlDl''J' 
Eire. EqulpmPnt Co. 
Byman-Michaela Co. 
Tranelt Equipment Co. 

D..-aUlng Dmtt1 (8rt al10 
Tratk Work) 

Deralllnc SwttthN 
Ramal>O Alax Corp. 

DNltlnaUon ~lgn1 
Elec. Service 3uppllee Co. 

~tt'dlve S•n-tce 
Wleh-Sel'Tlce, P. Edward 

~%1 o&~~! ,r.e,r• 
Con•olldate<l Car Heal, Co. 
G<!neral Electric Co. 
Nat'l Pneumatic Co., Inc. 
St. Louie Car Co. 

Dooro & Door Flxtnre■ 
Brill Co., The J. G. 

Consolidated Car Beat. Co. 
Oene!'al Electric Co. 
Morton Mt,. Co. 

Door,._ Fnldlni: VHtlbale 
Nat'l Pneumatic Co., Inc. 
Safety Cer Device■ Co. 

Drll11, Trade: 
Amer. Steel & Wire Co. 
Elec. Service Suppllee Co. 
Ohio Bru• Co. 

J)ryon, Sand 
Elec. Senice Suppllee Co. 

Ean 
Ohio Brua Co. 

Electrlcal Wlr.. a nd OablH 
Amer. Electrlt'&I Work:a 
Amer. Steel & Wire Co. 
Roebllnl"■ Son■ & Co., 
J. A, 

EJ...,trle Grinder■ 
Western Electric Co. 

Enctnrer■, Con1nltlnc, Oon-
traeUnir and Ol)N'aUDI' 

!~~~~l:B~J'J,J: 
Beeler, John A. 
Buch&nan & L~I' Corp. 
Bureau of Commercial 

EconomJoe. Ina. 
BylleebJ' & Co .. B. M. 
Dar & ZlmmPrman, Inc. 
Drum & Co., A. L. 
Ford, Bacon & Davi• 
Hemphill & Well• 
Holet, En..-,,lhardt W. 
Jackaon, Waite!' 
Onr, Joe R. 
iw~:"b,_Audlt & Inapec-

Rlt'hey, Albtrt S. 
Roblneon & Co.. Dwl&"ht 
P. 

Sanderaon & Porter 
Stevene & Wood 
Stone & WebetPr 
White EDI'. Corp., The 

J. o. 
En,:lnN'rlnc 

Equipment Enl'lnrerlll6 Co. 

Fare BoxN 
Cle,,eland Fa.re Box Co. 
Johnaon Fa.re Box Co. 
Nat'I RJ', Appliance Co. 

Fare Rert■t•n 
Ohmer Fa.re Rtciater Co. 

FencH, Wann Wlrr and 
Ft'llce Po•t• 

Amer. Steel & Wire Co. 

Fender■ and WhN"I Onard1 
Drill Co .. The J. G. 

Coneolldated Cir Il'rndcr Co. 
Elec. Senlce Suppllce Co. 

Fibre and Flbr• Tnblnl" 
Weetln&'house E. & M. Co. 

Ftf'ld Ooll1 (&e Coll ■) 
Flan,:eway Guanl1, Stffl 

W. S. Godwin Co., Inc. 
1'1oodll,:hta 
Elec. S~ee Suppllea Co. 

Forrlnp 
Brill Co., J. G., The 

Frora II CmNIDP, TToe Ball 
Bethlehem Steel Co. 
Ramapo Alu: Corp. 

Fron, Traek (Bee Traek 
Wnrk) 

Fro,:■, Trollor 
Ohio Brua Co. 

Fu•""• Cnrtrld,:•. Non-R.-ftll• 
ahl• & 111,:h ~•oltap 

John•Prau Co. 
Fluf'9, Cartrldl:", Refillable 

Johna-Pratt Co. 
!'tum and Ful8 Bos.ea 
Consolidated CBJ' Heat. Co. 
General Electric Co. 
west1n,houee E. & M. Co 

Fu,..,, Rpftllahlo 
General Electric Co. 

Johne•Manville, Inc. 
Otuikrt■ 

Weatln,houee Tr. Br, Co. 
Ou Prodaeen 

We1Un1'bOUIO E. & M. Co. 
o,..._Etectrlo Can 
General Elec. Co. 
Weetln&"houee E. a. .111.. Uo 

Gal..■• Car 
Brill Co., The J. G. 

Ofar Bianka 
Bethlehem Steel Co. 
Brill Co .. J. G., The 

Gear Cnae■ 
Cb!Ulnr;worth Mf&". Co. 

Elec. Sen1ce !lupp!IH Co. 
Weetlnghouse E. & M. Co. 

OMn and l'lnlon1 
Bemis Car Truck w. 
Bethlehem Stetl Co. 
Elec. Service Suppllee Co. 
General Electric Co. 
Nat'! Rr. Appllanc,i Co. 
Nuttall Co., R. D. 
Tool Strei Gear & Pinion 

Co. 
Ot'nt'ratln&" Sot■ , Oa■ -Electrfe 

General Electric Co. 
Oen~ratnn 

Alllll-Chalm,ra Mfl", Co. 
Genrr11l Electric Co. 
Weetln&"hou■e E. & ll. Co. 

Olnlt>r Ball■ 
Bethlehem St rei Co. 
Lorain Sttel Co. 

January 24, 1925 

Oonr (See Bolla and Oonp) 

Or....,.. (See Lubrlcant1) 

Gf!~:~ori:'- 8~~ s_:p~; 
Co. 

O
:::a:oa

1
~l';;ml!l'll, 

OaBJ'd RaU1, Tre Kall Ii 
Jl anpDNe 

Ramapo Alax Corp, 

Ooarde, Trollry 
Elec. Service Suppllee Oo. 
Ohio Brau Co. 

Rarp1, Troll"J' 
Elec. Service Soppllee Co, 
More-Jone,, Brue Metal Oo. 
Nuttall Co., R. D. 
Star Brua Worka 

Thornton Trolley Wheel Co. 

Readllchta 
Elec. Service Suppllea Co. 
General Eelctrlc Co. 
Ohio BraH Co. 

Utadllnlnr 
Hukellte :Mfl", Co. 
Panelrte Co. 

neat•re. RDA 
Petry Co., N. A, 
neater■, Car (Electrle) 
Consolidate<! Car Beat. Co. 
Gold Car Heat. & Lt&". Co. 
Net'I Ry. Appliance Co. 
Smith Heater Co., Peter 

Beaters, Car, Rot Air and 
Watrr 

Elec. Service Supplle1 Oo. 
Smith H•ater Co .. Peter 

ll1dranlle lllM"hlne17 
Allle-Olalmrra Mf&". Co. 

Inetrnml'nt■ 111...aurlnl", T OM 

~~- 8s'!.-t8:°~~~1.. Co. 
General Electric Co. 
John•Pratt Co. 
WMtln&"hOUee E. & M. Co. 

In■ ulatlll&' Cloth, Pa1>0r and 
Tape 

General Electric Co. 
Irv1ncton Vamlah & Ina. 

Co. 
Okonlte Co. 
Stand. Under&'round Cable 

Co. 
Weo,tln&"hDUIO E. & M. Oo. 

lmo.latlnc, lm.k " Varnlah 
Imncton V aml1h & Ina. 

Co. 
ln■ulatlon (8t'e also Paint■ ) 

Electric RJ', J:qulpment 
Co. 

Elec. 8en1ce Supllee Co. 
General Electric Co. 
Imn&"ton Vamieh & Ina. 

Co. 
Okonlte Co. 
We■Un&'hou■e E. & M. Co. 

ln1ulatlon Slota 
Irvln&"ton V arnlab & Ina. 

Co. 
lnanl11ton (See al .. U no 

lllattrlal1) 
Elec. Rr. Equipment Co. 
Elec. Sen1ce Suppllet Oo. 
General Electric Co. 
Imncton Vambh & Ina. 

Co. 
Ohio Bre11 Co. 
Weet~rn Electrl<' Co. 
Wretlnl'houee E. & M. Oo. 

rnmlator Pina 
Elec. Sen1ct1 Sopplle• Co. 
Hubbard & Co. 

lacka (Bee also Crane■• 
Hobte and Lll'ta) 

Elec. Service Supplle1 Co. 
lolnt■, Ball 

(S,... Kall Jolal• l 
Joamal Boxn 

Bemis Car Truck Co. 
Brill Co .• J. G. 
Fort Pitt Steel Caetlnc-e Co. 

lnnttlnn BnxNI 
Home & Ebling Corp. 
Std. Under&"rOund Cable 

Co. 
Lampi, Onard■ &nC Ftrlarea 

Elec. Service Soppllee Co. 
IHneral Electrlt' Co. 
Westln&"hou■e E. & X . Co. 

1..am3:, Aro II ln,-j-at 

~ ::.i ai;e:~~l!'.ta) 
We• tln&"houee E . & JC. Co. 
Lamp■, 81&'D&I aa4 Harker 

Nlcbol•Llntern Co. 
Ohto Braa Co. 

LAateru, aa.teeaa-■ 
NldMll•Llnlen Oo. 



Januaf"1/ 24, 1925 ELECTRIC RAI L WAY J OU R N A L 31 

~l~ 
(MtiM-- '~ 
4_ CORRECT IT 

USE LE CARBONE CARBON BRUSHES 

COST MORB PBR BRUSH 
COST LBSS PER CAR MILB 

W.J.Jeandron 

I 
I 
i 
i 
i 

I 
! 
§ 

345 Madison Avenue, New Yor•· ~ 
Pittsborgb Office: 634 Wabash Bldg. • I 

Chicago Office: 1657 Monadoock Bloek j 
Sao Fraoei1co Office: 525 Market Street ~ 

c ... u1.., Dlutr11>oton: L7mu Tube & eoppJ7 Co~ UL, = 
Monn-! and Toronlo I 

............... n111mnN1M11N1111mnnttmunn1111&m1m.nnnuu11m111m11muuw1t11ltll'llft11mm11111111111alfflli 

r---------mn1ttftlltfflfflllrttltttllt1Hnmmn1nn, ........ .., ... .,.lllfflHIIIIIUI-

The Kalamazoo Trolley Wheels 
ban always beeo made of eo­
drely oew metal, which accouou 
for their Joog life WITHOUT 
INJURY TO THE WIRE. Do 
Dot be mi1led hy statements of 
large mileage, because a wheel 
that will ruo too long will dam­
age the wire. If our catalolt\Je 
doe, Dot ahow the 1tyle you 
Deed, write u9---the LARGEST 
EXCLUSIVE TROLLEY 
WHEEL MAKERS IN THE 
WORLD. 

THE ST AR BRASS WORKS 
KALAMAZOO, MICH., U. S. A. 

~ 

i 
I 
i 
!i 

iii 

.._ ____ ,w .. a1U1a■----•www.-:1W1-•-11tUfflil --•1111111u1111n-•••.,....,•---,J 

I 
i 
I 

UIIMIIIIIHIHIIIIHlllnmt1m"M1111--IIIIININ .. I--H--•···--••11--------liiilUUP: 

BRAKE SHOES 
AERA Standards 

Brake Heads 

i Diamond "S" Steel Back and Lug Shoes 
~ best for all equipment. 

! Manufactured and sold under U S 
; Patent and Registered Trade Mark.· · 

I Amer;~a~::~• s5!:i,"~!! o;:;1t Co. 
I 332 So. Michiiran Ave., Chicairo I 
l...1n1n11111nnm111nn1tt11UHIIIHlllllllllllffllUHHNNl1Hn1111nnr11nmmn1nH1Hmnnffllltltffll~ 

•1111mnmmt1tlntlllUIHIINlhflfffllUlnnn1111nnum11mnnuttttUllllllltlltUlll1UIIIHIUIHIUllll&al----

:==-:_ International 

I 

T:n,• R-11 
Douhl• Re1hter 

Registers 
Made io single and double 
types to meet requiremeot3 
of service. For band or foot, 
mechanical or electric opera­
tioo. Couotera, car fittiog,, 
conducton' punches. 

Exclu1ive 1ellin1 a1eot1 for 
HBBRIN ENAMIL BADGES. 

The International Register Co. i JS South Throop Street, Chica,:o, lllinoia 

~oum11tt111Nmlfntmtfflllllllttlllllll"""""'"""IIIIUIUHHtlllllfflt1HnHt1""""'1l tlllllffllffll ..... NR1nttfll---~ 

r-n1m1111111111111UtKIDnlHHtttftlllflllHllflltffHHfflllfflllllltltHtHftWIIIINIURllt--------~ 

I 
We make a specialty of 

ELECTRIC RAILWAY 
LUBRICATION 
We solicit a test of TULC 

on your equipment 

The Universal Lubricating Co. 
Clenland. Ohio 

Tale. Inc~ Jtuwn ~1.aun. 
11117 Ootham NaUonal Baolt Bids~ New Totlt Cit, 
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1 

1'!ec. Senice Sup. Oo . 
General Electric Co. 
Obio Br .. , Co. 
8h11w, Henry M. 
Westlncbouae E. " M. Oo. 

Line !la~rlal (See alao 
Braeketa. lnaalaton, 
WlrH, ete.) 

Archbold•Brad.F Co. 
Electric Ry. Equlpmen\ 
Co. 

Elec. Service Sup. Co. 
General Electric Co. 
Hubbard & Co. 
More,,J'onee Brau & Melal 

Co. 
Ohio Bra111 Co. 
Weetlnchouee E. & M. Co. 

LoeomotlYH, Jl:lf'etrle 
General Electric Co. 
McGulre-Cummloce Mic. Co 
St. Loula Car Co. 
Weetlnchouee E. & M. Co. 

Lubrlcatlnc Encln""re 
UolYeraal Lcbrlcalloc Co. 

Lobrtcanta, Oil and Or­
Uohereal LubrlcaUnc Co. 

Jllan,;aneoe Part, 
Berni• Car Truck Co. 

M•npnNe Steel Ca,tlnce 
Wm. Wharton, Jr. & Co. 

Hanpn..., S~l Oaanh 
Balle 

Ramapa Ajax Corp. 

MaDCllnNe Sleel, 8pN!lal 
Traok Work 

Bethlehem Steel Co . 

ManpDeH 8IN!I 8wltcbe1 
Fro,ro II Croool n,ro 

Belhlehem Steel Co. 
Ramal)O Ajax Corp. 

Meter• (See lnetnJmeoto) 

~I oldlnr, l\l eta I 
Allle•Chalmtta Mic. Co. 

Motor Duot!I (SN DDIIPe, 
Motor) 

&I oton, Eleetrle 
Alllll-Cbalmere Mft'. Co. 
WeeUnchoUH E. & M. Co. 

Moton and Oeoeratot'I, 8eto 
AUIII-Cbalmero Mic. Co. 
General Electric Co. 

lllotormro'e &.lo 
Brill Co., J . O. 

fe":~~~':'ite':i!rci °&. 
Wood Co .• Chu. N . 

Null and Bo1i. 
Barbour-S tockwell Co. 
Benll• Car Truck Co. 
Bethlehem Steel Co. 
Hubbard & Co. 

Olio (Stt Lobrleenl ■) , 

OmnlhnoH (See Buer■, 
Hotor) 

Oxycrn 
International Oxycen Co. 

OltY•A•et1leoe (Sff Catllnc 
Apporatno, OltJ•A••t1lene) 

rarklnr; 
Elec. Semce Supltee Co . 
Westlnshou&e E. & M. Co. 

E L E C T B 1 C R A I L W A'Y J O U B N A L Vol. 65, No.·4 

l'llero, Bobhff lnaulalff 
Elee. 8ervlco Sup. Co. 

Pole Line Dardware 
Bethlehem Steel Co. 
Ohio Brue Co. 

role■, .llletal Street 
Elec. Ry. Equipment Co, 
Hubbard & Co. 

Pole Relnforelnc 
Hubbsrd & Co. 

Pol"" & TIM TrNllN 
Bell Lumber Co. 

1 ~h Vhl:turea, Car 
Brill Co .• The J. G. 
Horne & Ebling Corp. 

Serapero, Traek (See Clean• 
.,.. and Scrnpera, Traek) 

S.rew Drlnn, Robb"r 
lnaulated 

Elec. Servi"" Sup. Co. 

. srJTi gg_~ J. G., The 

Polee, Tl.,., r1111to, Plllnc 
Lumber 

j Heywood-Walrelleld Co. 

II Seala, Car (See alllO Rattan) 

I 
Brill Co. The J. a. 

Bell Lumber Co. Heywood-Wakelleld Co. 

SMtlnc Ma~tlal1 
Brill Co., J. G. 

Polee, Trolley 
Bell Lumber Co. 
Elec. Service Supplle■ 
Nuttall Co., R. D. 

Co. Heywood-Wakelleld Co . 

l'nlN, Tubular 81«1 
Elec. Ry. Equipment Co. 
Elec. Service Sup. Co . 

rothf'ad• 
Okonlte Co. 

Powrr Savine DrvlOff 
Nttlonal Ry. Appliance Co 
Railway Improvement Co . 

PrN&anre Reculnton 
General Electric Co. 
Ohio Bran Co. 
We1tlnghnuse E. & M. Co. 

''l'ilr.Cbaln1era Mfc. Co. 

run1p11 \ 'n runm 
Ingersoll Rand Co. 

l'unoh••• Tlrket 
Intern•1 Re&11ter Oo., The 
Wo~ Co., Chu. N. 

Rall Ora,,.. .t Paateolor1 
Ramapo Alu Corp 

lll•ll t11lf'r 
l'htllp Cnrt'Y Cu. 

Rall Grlndf'n (Ree Orlndrto) 
Rall ,lolnlo 

Camecte StN!l Co. 

Rall lnlni-WeldNI 
Lorain Steel Co. 

Kalle, Rela1lnc 
••oater Co.. L . 8. 
Ryman-Mlchaele Co. 

Ral11, Rt...,I 
Bethlehem Steel Co. 
Carnec1" Steel Co . 
Foller Co., L. B. 

Railway ra,·lnc Oo■rch. 
8tttl 

Godwin Co .• Inc .• W. S. 

8r<ond Hand F.qalpmPnt 
Electric EqulpmPnl Co . 
Hyman-Mlchael1 Co. 
Tranalt Equipment Co . 

Shad .. , \'Nlllbulr 
Brill Co., The J . G . 

Shanie 
Brill Co., The J. G. 
Hubbard & Co. 

Sid• nearlnco (8.,.. Beurlnce, 
C..nter and Side) 

Sl,:nalo, Car Slarlln,: 
Coneolldatl'd Car. He:it C->. 
Elec. Senlce Sop, Co. 
Nat'I Pneumatic Co., Inc. 

Sl,:n11l1, lndleatlnr 
Nicbol1-Llntern Co. 

Sh:nal Syeftma, Hl,:bway 
Cro .. lnr 

Nachod Slpal Co.. Inc. 
Wood Co., Cb&1. N . 

Rl,:nal s,·alema, Block 
Elec. Semm Sup. Co. 
Nachod Shrnal Cn.. Inc. 

Sla .. k AdjOAtftO (Srr nrakr. 
Adj111lrro) 

Slrrt Wherlo and Caltero 
Ander-.on Mlir. Co., A. & 
J. M. 

Eire. Ry. Equipment Co. 
Elec. Ry . ImproYement Co. 
Elec. S.."I"" 8uppll~• Co. 
More-Jone, Brua & Metal 

Co. 
Nuttall Co., R. D. 

Rmokutnrk■, Car 
Nlchola-Lln tern Co. 

I Storaite Batter(.., (S.,. Bat­
terle,,, !!torqe) 

Strain, loaulatoro 
Anderton, A. & J. M. M!c. 

Co. 
Ohio BraH Co. 

Strand 
Roebllnc'• Sons Co., J. /1. . 

Subway nox,,,. 
Johna-Pra tt Co. 

SopethMler• 
Babcock & Wilcox Co. 

Sw9f'l)t!ra, Snow (See Snow 
Plowe, Sworpera aod 
Broom•) 

8wllehe•. ~,lrt,· 
Johna-Pratt Co. 

Rwlfrhre, Sel,ctor 
Nlchols-Llntem Co. 

Swllrbre, Tee Ra II 
Ramal)O Ajax Corp. 

Swltrhro, Traok (Sre Trark 
Spttlnl Work) 

Swltebe11 and Swllehboarda 
Elec. Se"lce S11pplle1 Co. 
General Electric Co. 
We■tlnchonee E. & M. Co. 

Tapeo and C'loth ■ (Sre lnou ­
latln,: Cloth, raprr and 
Tape) 

Tre Rall Spttlnl Track Work 
Bethlehem Steel Co. 
Rom11po Ajax Corp. 

Trlrphonro and rart• 
Elec . Service Sni,pllu Co. 

Terminal,, Cable 
Std. Uu4!-rcround Cab!~ Co. 

Tf'tltln,: t,.,,-1,.,,, ~l•t•r 
John• •l"rall Co. 

Trollr1 Uaaeo, RekleYlnc 
Elee. Service Supplies Co. 
Nuttall Co., R, D. 
Ohio Brue Co. 

Trou,, Baoeo 

t!i~r~·'E1~~;-~: 
WesUnchou,e E. & M. Co. 

Trolley lllat ... tal, Onrheu 
Anderaon, A. & J. M. 
Mir. Co. 

Elec. 8emct1 Supi,llee Co. 
More-Jones Bra•• & Metal 

Co. 
Ohio Brua Co. 

Trolley Wh""I Bnahloir1 
More-Jones Bral8 & Metal 

Co. 

Tll'~~~~J~~!'.,""tri!s ".:'~etal 
Co. 

Thornton Trolle, Wheel Co. 

Tr~:r..~';hrel1 (See Whrtle, 

Trolley Wire 
Amer. Electrical Work• 
Amer. Steel & Wire Co . 
Ansconda Copper Min. Co. 
Roebllnc'a Son• Co., J. A. 

Trueka, Car 
Bemla Car Tn1ck Co. 
Brill Co .• The J. 0. 
McGuire-Cummings Mfr. 

Co. 
Tsylor Elec. Truck Co. 

Tuhlnc, Yellow &I Blac,k 
J,'Jexlble Vamloh 

ln1nrton Varnish & lne. 
Co. 

Turbin••• StPflm 

~~:~a1:1~r1:r~o. \,(I. 

W"stlnchouee E. & M. Co. 

Tnrblnf'o, WatPr 
Allla•Cbalmera Mtc. 1..,0 . 

Tretlnc lnsttnmrnte (S.e In- I TurnofllH 
ettomento, Elttlrfral )ltao- Elec. Sen1ce Supplle■ Co. 
nrlnr, Tretlnc, ele.) Perey l\Uc. Co., Inc. 

Thrrnm1lal1 
Conaolldated Car Heat. Co. 
Gold Car Reot . & Lie. Co. 
Railway Utlllt1 Co. 
Smllh Heater Co., Peler 

Tlclc:rt Chopprra Ill Oro• 
troyrra 

Elec. Servlct1 Supplle11 Co . 

Tl,., ,1.,rhanlraf 
Dayton Mechanical Tie Co. 

Valvro 
Ohio Brau Co. 
Westlnchouae Tr. Br. Co. 

\'arnlohrd Papen ll Sllka 
Acme Wire Co. 
t"u,cton V arnlah & Ina. 

Co. 

\'entllatoro, Car 

Co. 

Rallwa1 Rafety 8w11obe■ 
Conaolldatcd Cu Rest. Co. 
Weo.tlnc:houee E. & M. Co. 

1-orkrl ■ & Rttrptaelu 
Nallonal Metal Moldmll' Co., 

Brlll Co., The J, G. 
Nat'I Ry. Appliance 
Nlchols-Llntem Co. 
Railway uuut, Co. 

Ruttan 
Brill Co~ The J. 0 . 
Elec. SerYloe Suppllea Co. 
1\lcG111re-Cumm1nc1 Mrr. 

Co. 
ltf' t" lalmt'1""• \\'n<oilr .,t, Ult 

OIi & Wae l~ S:u·lng llla• 
rhlne Co. 

n.-itl•trro and FIi line• 
Brill Co .• The J. O. 
Elee. Semce Suppllee Co. 
Jntern'I Recteter Co ., The 

'Rooke Automatic Re&111er 
Co. 

Snow .. rlowa. Swttper• and 
ltronm1 

Brill Co .. The J. G. 
Coneolldated Car F"nder Co 
McGnlre-Cummtn1111 Mic. 

Co. 

Solclrrlnc: and Rrazlnir Ap 
l)ltat111 (SNI Weldlnr 
l'rorNof'S and Apparatoo) 

lrY!octon Vamloh & Ina. 
Co, 

SolclerleH, Connf'Ctot • 
Frankel Connector Co. 

s.,..,1,,1 AdhNlve ral>f'I'• 
In1ncton Vamlab & In•. 

Tlf'o and Tie Rnch. RtN'I 
Barbour-Stockwell Co. 
Carnecte Steel Co. 
W. S. Go<lwln Co .• hu-. 
Intematlon■ I Steel Tie Co. 

TIPt. Wond CrnH (SN, l'olo~, 
Tin. ro1t1, ttt'. l 

Tlr..,. 
U. !'.\. Kuh bo ·r ro. 

fool Sto<'I 
BethlehPm Rteel Co. 

Tool•. Trark Ill Ml••rlla• 
DtOOI 

WflldC!d Rall ,lolnto 
Alumlno•Thermlc 
Ohio Brue Co. 

Corp. 

Wrldrro, rortahlo Elrelrle 
Ohio Brass Co. 

W~ldlnc Ill l'tlltln,r Tool• 
lntematlonal Ox1nn Co. 

Weldlnir l'rottMf'S and 
ApparalDI 

Alumino-Tbermlc Oorp. 
General Electric Co. 
International Oxyren Co. 
Ohio BraSll Co. 
Westlnghouae E. & M. Co. 

Paint, and Tarnlohea (ln1U• 
lntln,r) 

lrvlnrton Varnish & Ina. R,ofnlorermrnt, Concrete 
Co. Amer. Steel & Wira Co. 

Co. 
/I.mer. St""I & Wire Co. 
Elec. Semcc Supplle, Co. 
Hubbard & Co. \\'hN'I (lnud1 (See Fe ... ,... 

and Whrrl Onllrdl) 
ralnta and Vunlehn for 

Woodwork 
National Ry . Appliance Co 

ra,·itmf'nt nreakrra 
Jngereoll Rand Co. 

1'11,·ln-.:.: Gunrd.-. ~tffl 
W. S. Godwin Co., Ill<', 

ravine Jllatrrlal 
Amer. Br. Shoe & Fd.F. Co. 

J'lrkop, Trolley Wire 
Elec. Serrtce Supplieo Co. 
Ohio Brue Co. 

Plnloo Pulleu 
F:lee. Servi°" Suppllee Co 
General Electric Co. 
Wood Co., Chu, N. 

rtnlona (8H Oeanl 

rtno, C.ae Hardened, Wood 
and lrnn 

Berni• Car Truck Co. 
Elec. Service Sup. Co. 
Ohio Braea Co. 
Weetlnghouae Tr. Brake 

Co. 

l'lpe Flttloe■ 
Westinghouse Tr. Brake Co, 

Planer• (See JllatWlle Tool•) 

Platea for TM Rall 8wlttbea 
Ramapo Ajax Corp. 

R.f'palr Shor AppllaneN (See 
■ loo C'ol Bandlnc ancl 
Wlndlni: Mathloeo) 

Elec. Sr r'flcc 9nppliea Co. 

rt,,t':lfe)\\'ork (SN aJ,o 

G~neral EIPctrlc Co. 
Weetlnghouae E . & M. Co. 

Rf'pltttf'tl, C'.ar 
Elec. Service Sup. Co. 

IINJl•tanN'tl 
Cooeolldated Car Heat. Co. 

Rf'•l•tanoe, Wire and Tube 
General Electric Co. 
We&IIDl!'houee E. & J\1. Co. 

Rrtrleveu, Trone,. (See 
Catrhrro and Retrl.-nfl, 

Trolle1) 

llhra1tat• 
General Electric Co. 
Weetlnghouoe E. & M. Co. 

Reofln,: C'ar 
.Pantasote Co .• Inc. 

Rooh 
Haakellte Mfc. Co. 

SandPn. Traek 
Brill Co .• The J. G. 
Elec. Se"lce Sup. Co. 
Nicbol•Lintem Co. 
Ohio Bra .. Co. 

Ss-lnl Traokwork 
Bethlehem Steel Co. 
Lorain Steel Co. 

8plkr1 
Amr.r. Steel le Wire ""'· 

8pllcln,: Compound• 
Westlnl!'h0u.se E. & M. Co. 

Torohe•, Aertylrne (Sea 
Cullh1c ApJ!ftrnto ■ I 

Towero and TranomlHlon 
Rtmrfnrra 

Archbold-Brady Co. 
Weellnghouee E. & 111. Co. 

Trnrkf..,.• Trollry Caro 
Spll<'lnc SleevN (See Ciampa Brill Co .. J. G .• The 

and C'onneetoro) 

8prlni;1, Car and Truck 
Amer. Steel & Wire Co. 
Bcmla Car Truck Co. 
Brill Co., The J. G. 
Fon Pitt Sprinc & Mic. 
Co. 

S~~W1klc!'.. T.f~~k l"'b. Road 
MC'Ouire-CUmminn Mfit. 

Co. 

SltPl and St"'l l'rodurl ■ 
Carnecte Steel Co . 

Step,, Cao 
Brill Co .• J . G .• The 
Morton Mfc. Co. 

Stokeu. Meehanlral 
Babcock & Wilcolt Co. 
WeatiDl!'hOUC!le E. & M. Co. 

s~reb~/f-'Ll:tern Co. 

Trntk, Sp<'r.lal Work 
Barbour-Storkwell Co . 
Bethlehem Steel Co. 
Ramapo Alftl< Corp. 

Trllnlfrr (SrP Tlckrta) 

Trano!Pt Tablr• 
American Bridge Co . 

Tramformt"rl 
Allll•CbalmP"' Mfi:-. Co. 
General Electric Co. 
Westinghouse E. & M . Co . 

Tre■ do, Safety, Stair, Cllr 
Step 

Morton Mfr. Co. 

Trolley 8&1r1 
Elec. Servic,: Suppllea Co 
General Electric Co. 
More-Jooea Braes & Metal 

Co. 
Nuttall Co., R. D. 
Ohio Br88S Co. 

Wheel Pr_,. (See If....._ 
Toole) 

Wheela, Cat, c .. t Iron 
Bemis Car Truck Co. 
Carnegie Steel Co. 

Whttla, Wrnu!l'hl !!tttl 
Carner;le Steel Co. 

Wheel,, Trolley 
Elec. Ry. Equipment Co. 
Elee. Service Snpplle• Co. 
General Electric Co . 
J\lore-Jone• Brus & Metal 

Co. • 
Nuttall Co .• R. D. 
Star Bras• Work•. 

Whlolleo, Air 
Genersl Electric Co . 
Ohio Bras• Co. 
Westinghouse E. & M. Co. 

Wire Rope 
Roehling'• Son, Co •• J. A. 

WlrH aud Cablea 
Amer. Electrical Work• 
Amer. Steel & Wire Co. 
Anaconda Copp..r Min . Co. 
Gene.-al Electric Co. 
Okonlte Co. 
Roebling'a Sone Co .• J. A. 
.,..,..,,..,11nuae E. & M. Oo. 
Sid. UndergTound Call>le 

Co. 
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The Tool Steel 
Gear and Pinion Co. 

CINCINNATI, O. 

i 
DIFFERENTIAL CARS ~ 
Standard on Fifty Railwaya for ~ 

Track Maintenance Track Constniction ! 
Ash Dispo■ al Hauling Croa■liea 11 i Placing Ballast Diaposal of Waste ==_; 

Coal Hauling Snow Diapoaal 
= Concrete Materials to the Job i_ I Excnat~

0
:;:~~:;e Dump ! 

'==========- THE CLARK CONCRETE BREA KER i THE DIFFERENTIAL BOTTOM DUMP CAR -
THE DIFFERENTIAL COMBINATION ~ 
CAR-WHEEL TRUCK and T RACTOR I 

" Dltftrtnlla/ Two-Car Train. Tralltr dum11ln1 load cltar of tre11cA .H 

i: 

~ ....... UIJ'lmtHlnl1HUtHllltl1flltmfaHIIJUHHIHHIHHHlltllllltlffllllllltflMtlHIIIIIIUtllllllllllUffllllllllltmHIIIIIIIUHIHIHltllluwJ 

= THE DIFFERENTIAL STEEL CAR CO. e 
~ Findlay, Ohio, U. S. A. I 
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I Tests Prove That I 
5 E 

~ Fewer Inspections i 
E A R . d E i re equ1re i 
~ T hi, fact about the Thormon Side i 
_=_~=- Bearing Trolley \\'heel is due to the i=­

method of lubrication and the u• ! 
trcmely long life of the bearing,. The 

~ construction in,u res a perfectly bal• l 
~ anced ,vheel and freedom from vibn· I 
= tion and noise. Users are geuing o,·er a 
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= \Vrite for Bulletin. E 

i Thornton Trolley Wheel Co. le 
I • lncorpor• t•d 
E Ashland , Kentucky . 
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Phila. & West Chester Trac. Co's. 
New High-Speed Cars 

Ten Center - entrance Center - exit 
cars, of the railway company's 
standard design, were recently de­
livered to the Philadelphia & \Vest 
Chester Traction Co. These new 
cars, mounted on Brill High-speed 
Trucks, 27-MCB-2X, arc noted for 
their smooth and comfortable riding 
action, to which their general popu-

larity with the public may be largely 
attributed. 

Seating accommodations are pro­
vided for 62 passengers; the cars 
measure 48 feet long overall, 8 ft. 7 
in. wide over posts, and equipped 
with quadruple 50 H.P. motors 
weigh 59,000 lb. 

Catalog No. 277 contains a complete line of modern transportation equipment. 

ffr::ffl1l THE J. G. BRILL COMPANY fP m PHtLACE:LPHIA. PA. t~J 
C .C.KuHLMAN c ..... Co. 

C, L.C vc;.1..-.,...0, g, ... ,g. 



200-h . p. direct current 
motors, type GE-28:l, with 
PC-10 Control were speci­
fied for this important 
electrification. The motors 
will operate at 600 volts. 

Ptt ~f"n t S te1J m E quipm"n t 

Staten Island roads electrify 
to meet exacting traffic dem a1-ids 

In order to give their suburban passengers the 
most generous measure of comfort and speed, 
the Staten Island Rapid Transit Railway Com­
pany and Staten Island Railway Company, 
subsidiaries of the Baltimore & Ohio, are elec­
trifying 3 4 track-miles. 

Eighty steel cars, each seating 72 passengers, 
will be operated in multiple-unit trains at speeds 
up to 50 miles per hour. They will provide 
the reliable, fast and frequent service neces­
sary to and from the New York municipal 
ferries and in connection with the ferries 
operated by the Baltimm:e & Ohio between 
Tottenville and Perth Amboy, N. J. 

GENERAL ELECTRIC 
GENERAL ELECTRIC C O MPANY, SC HENECTADY, N. Y., SALES OFFICES IN ALL LARGE CITIES 




