
ST. LOUIS QUALITY CARS 
Public favor is a fick le and intangible thing. ment and service have found that the 
It springs primarily from public interest. public is quick to respond-and that thr. 
Those electric railways which have seri, new equipment more than pays its way! 
ously undertaken to modernize their equip- St. Louis Car Co., St. Louis, Mo . 
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Passenger Service 
Increased 

4% 

Operating Costs 
Decreased 

17% 

Net Revenue 
Increased 

85% 
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Modern Cars 
Put Youngstown and Suburban 

on a Paying Basis 

FOR many years before the advent of Fitkin Management, the 
Youngstown and Suburban Railway operating results were in 

red. "With the use of new and modem cars" writes Mr. E. 0. 
Shryock, General Manager, in the Electric Railway Journal "rail­
way operating expenses have been reduced, and we believe pas­
senger riding will increase due to the better facilities offered". 

During the first five months of 1926, an average of 4,000 more rev­
enue passengers per month used the trolleys than during the same 
period of 1925. Net operating revenue increased 85%, despite lower 
freight earnings. 

"It takes money to make money" says Mr. Shryock. The Youngs­
town and Suburban has made large investments in new equipment, 
to put its line on a paying basis. 

Westinghouse Electric & Manufacturing Company 
East Pittsburgh Pennsylvania 

Sain Officn in all Principal Cities or 
the Unitttt St■tcs •nd Fatticn Countriu e 

Youngstown & Suburban's New Cars, too, are 
1927 

Westinghouse 
Equipped ,~ .. , 
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Pictures Speak 
SINCE the Paleolithic Age man has real­

ized the value of pictures as a medium 
of communicating thought. They antedate 
the printed word by thousands of years. 
They were text matter to the Egyptians. 
No prose has ever equaled their power to 
attract and hold attention. They are in­
delibly registered on the sensitive film of. 
the subconscious mind years after prose 
has become a jumbled mass of impressions. 
For example: What would Dickens' subtle 
characterization of Mr. Pickwick be with­
out seeing the benevolent gentleman through 
the eyes of Boz? The phrase "cold type" 
had its origin in the days when books were 
a dreary succession of closely printed 
pages. Imagination was overworked in­
stead of being stimulated. 

Since that time giant strides in photog­
raphy have made pictures a major factor 
in the science of publication. From the 
modern publisher's standpoint they are 
dress clothes for the book. There can 
never be too many of them. The contrib­
utor doubles the effectiveness of his mes• 
sage when it is accompanied by pictures. 
They are the most inexpensive means of 
transmitting thought. One glance and the 
reader is on your property. He looks at 
the situation through your eyes. 

Employ, then, their power to advance 
our business. They Speak! 

McGRAW-HILL PUBLISHING COMPANY, INC. 
Tenth Avenne at 36th Street, New York, N. Y, 

Ju, ... B. McO,uw, Pre1lden1 
Ju•• B. MoOuw, JL, V.-P. and Trns. 
MALOOL)( MlllL Vlce-Pre■ldenl 
EDWARD J. MsBHN, Vlce-Prealdenl 
MUON BRt=<>N, Vlee•Prealdent 
EoG.a.11 Koe.a.JC, Vlee .. Preaidl!lnt, 
c. B. TBOKPBOlf, Secretary 

Cable Addre11: "1dat:11Jolat. N. Y," 
Publhhen of 

Env'Mor,no Nfllln•R.,trtl 
Am,rloa,I Mu•lnllt 

POIDer 
Ch,mlool ond MetolltagloaJ Ef1111n«rlno 

WURINGTON: . Ceal ..toe 
CB~g~~~o Bulldlns e,,,.,,._,,,,lt Bnqin,ermo and MIMnO J...,.nal 

2 s. Dearborn street Inoenlmo InlornaN<>nol 

PB1~:~~C:':~ RA m!:1o'l'r:o=!.°':no1 
CLB1'11LAND: BIIOfrioal W,rlcl 

Guardian Bulldlns Ind1111Tlal Bnow., 
STii!fi''i!:1~phone·Bulldlna: IIU ElectrlaaJ MeroAondi.lno 
S•N FRANCISCO: Rodia Rnolllfto 

881 Ml11loo e1, .. , 8uccu1ful Conetrwct'°11 Method, 
LoNDO?I: Bl#lrloal Walt 

e Bounrle Stmel, Londen, llL C, 4 (Pwbllaud "' 8<Jn Froneu,o} 
Member A11ocl1led Bualnua Papen, Inc, Amerloan MoeMn,d-Bvr-on BdUlolo 
.lllember Audit Bureau or Clreul1Uoo1 (P11blllhed In Lond4n} 
Th• IMUII 1ub1Crlotlon Hie la 14 In th• ITolt•d Slat••· Canada, Mntco, A]ub, 
BawalL Phlllppln••• Porto Rico, Canal Zone, Bonduru, Cuba, Nlcnasua. Peru. 
Colombia, llollTla, Domlolcan Reoubllc, Panama, El s,1 .. dor, A.rreotlna, Brasil, 
Spain. Uru~u•1. Costa Rlc■ • Ecuador, Ou1tem1t1. Chile and Parane,·. :mxtn forel&'n 
DQatau to other countrlu IS (total IT or 29 ahllllnsa). SubacrloUona may be aent 
to the New York omca or to th• London om,e. Slna:lt coplea, DOIL•s• p~ld lo any 
part or the world, 20 centa. • 
Cbana:e of Addro11-When charure or 1ddr•11 la ord•red the new and the old addreaa 
must be 1lven, notice to be received at le11t ten du■ before tbe chance take■ placa.. 
Copyrlsht,- 112T, b1 MeOraw•Blll Publ11hlo1 Company, Joe. 
Publlahed weekl1. Entered 11 1ocond-cl111 matter, Juna 23, l IOI, at the Poat om,a 
at 11o·ew York, N. Y .. under the Art ef Mareb I, 1121. Prloltd lo U. B. A. 

Number of Copies Printed, 6,150 Advertising Index-Alphabetical, 45; Classified, 40, 42, 45; Searchlight Section, 39 



4 ELECT R IC R A I LWAY J O U R NAL 

''One•Wear''-No 
Repair 

Davis . -
'.'One ear" Steel Whee 

'.j I 

the e under your cars , 
j • 

,-r11 • .. £> 1 £. 1,1ey:-- never c amo r or 
n -

to 1~con ing. They s ve 
w 11 ◄ ·and thus avoid attrac · g 

at ~~- ~ 
' ~ ~ ~ ,.. ,.,, 

Th fi:eJp they give i 
nan 1f eduction j.ri 

\1 
"On Wea " ., Ste 
worth re: 

C : 

• av1s 
eels 

February 26, 1927 

AMERICAN S•rEEL FOUNDRIES 
NEWYORK CHICAGO ST.WUIS 



February 26, 1927 

O-B 1,000 ampere Line Section 
Switch, single pole, without sep• 
arable terminals. Cat. No. 11365 

Switch is enclosed in cyp­
ress wood box. Door may 
be fastened with switch open or shut. 
When switch is open insulated handle 
only, projects through slot in bottom of 
box. When switch is shut this slot is 
covered by a spring-closed slide. A 11 
hardware fittings are of bronze. 

ELECTRIC RAILWAY JOURNAL 

Quicker than the Eye 
-quicker than the Arc 

THE entire break is made with the big, current­
carrying blade itself-there is no secondary blade 

nor auxiliary device to work loose. No springs nor 
small parts are called upon to carry the current, even 
momentarily. 
Pulling the handle brings into play a powerful phosphor 
bronze spring, which snaps the blade out of the con­
tacts. A wide gap is formed so quickly that the arc 
cannot carry over. 
Latest improvements include heavier slate bases, more 
contact surfaces, ground-in contacts all around, and a big soft 
rubber grip on the handle. The handle itself is of Flecto Iron, 
the 0-B brittle-free hot-dipped galvanized malleable. 

Furnished with, or without switch boxes, in capacities 
from 100 to 1000 amperes-750 volt rating. Shipped from stock. 

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

Niagara Falls, Canada 
laoa 

PORCELAIN 
INSULATORS 

LINE MATERIALS 
RAIL BONDS 

CAR EQUIPMENT 
MINING 

MATERIALS 
VALVES 

5 
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Westinghouse Air Brakes 

-develop a retarding force sufficiently 
powerful for stopping even the heavi­
est bus quickly to increase safety and 
permit faster schedules, 

-provide automatic equalization to 
minimize skidding and lengthen life 
of brake linings. 

-relieve the driver of braking fatigue 
to increase safe~y and utility. 

QLD fashioned conveyances were 
safe, but slow. 

Today we demand that every means 
of transportation at our disposal be 
rapid, as well . as safe. 
The automotive industry- is 'producing motor 
c·oaches that are commodious, comfortable, "get 
there quickly," and are SAFE, because-
Westinghouse Air Brakes are now recognized 
by leading bus builders as the most satisfactory 
means of safeguarding highway transportation. 

. ' 

"Pioneers and specialists in air brake development 
and manufacture since 1869." 

WESTINGHOUSE TRACTION BRAKE CO. 
Automotive Division, Wilmerding, Pa. 
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Any type of concrete track 
can be 

Saved •. • 
Salvaged . . • Used over 

\ 

The accepted first step 

... ., 

toward lowering track costs 
In the first place, the Twin Tie design reduces the consiruc­
tion material 40%. And realizing that concrete and excava­
tion usually make up 82% of the total track cost-you can 
readily appreciate just how much this 40% savings would 
mean to you. 
Secondly, the experience of the many users of Twin Ties 
show that track may be laid on Twin Ties with a 50% sav­
ings in labor costs. 
Actu~l data on installations and other interesting details are 
in a booklet that is yours. for the asking-Write to The 
International Steel Tie Co., Cleveland , Ohio. 

'20~o more bearing- surface 

steel JwJ:u. Je 2track , 

7 
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Tile THIRD· 
chosen htj 

AV ENUE Railway 
Beyond the bustle of New York City the Third Avenue Railway 
stretches its arteries of service out into the highly restricted 
residential areas of Westchester County 

In full appreciation of the class of service their bus operations 
are called upon to render, the Third A venue Railway gave careful 
thought to their choice of bus bodies. 

Not only for the value of Fitzjohn expressed as an investment 
in durability, comfort and long service life, but as a revenue­
building, passenger-attracting asset, the Third Avenue railway 
chose wisely when they chose Fitzjohn bus bodies to serve a 
discriminating riding public. 

You, too, can select a Fitzjohn for your bus requirements. They 
are built for any chassis, for city service or de luxe transportation. 

FITZJOHN Manufacturing Company 
Exclusive Bus Body Builders 

Muskegon Michigan 
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PARK ROW 

SPECIAL 
CIRCUS 

MA IN 
ASCOT AVE. 
TEMPLE ST. 
THROUGH CAR 
MINERSVILLE 
HW DUii rnr1 DUIA 
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Signs of the times! 
All along the roadway are long lines of bill­
boards. Manufacturers spend millions of 
dollars to advertise their products by this 
means. 

Advertise your service by this same means in 
an inexpensive way. Use clear, clean read­
able signs to mark the destinations and routes 
of cars and buses. 

Hunter-Keystone Signs for cars and Hunter 
Signs for buses have bold white letters on 
black roller curtains that "Tell th~ public 
where you're going" by day and by night. 

Ask for a copy of Catalog No. 7, illus­
.Jrating and describing the complete 

line of Keystone Car Equipment­
Catalog No. 9 for Bus Equipment. 

ELECTRIC SERVICE SUPPLIES c.o 
PHILADELPHIA NEW YORK CHICAGO 

17th and Cambria Sts. 50 Church St. Illinois Merchants' Bank Bldg. 
PITTSBURGH BOSTON SCR ANTON DETROIT 

1123 Bessemer Bide. 88 llroad St. 316 N. Washing-ton Ave. General Motor& Hulldlng 

Ls.man Tube & Supply Co., Ltd .• Montreal. Toronto, "Vancouver 

9 
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Modern types of cars are as varied as the commumt1es they 
serve. Single truck, double-truck-single end, double end-all 
have their place in handling the peculiar problems within their 
zones of operation. High cars, low cars-long cars, short ·cars 
-but all Safety Cars where the best interests of a community 
and a will to serve vividly and economically are given thought. 

SAPETY CAR DEVICES Co. 
OF ST. LOUIS• .Mo. 

Postal and 'lele~raphie .Add1·ess: 

WILi-lERDING, PA. 
' ' CHICAOO SAN FRANCISCO NEW YORK WASHINGTON PITTSBURGH 

(3106) 
It is a Safety Car if equipped with 

our standard Saf~ty Car Cotttrol DeYices 

• 



Transmission gear silenee 
is imperative for a bus. 
Heavy loads on steep 
grades and frequent stops 
draw heavily on 2nd and 
3rd speeds. 

Maek Transmission gears 
are quiet. Pleasing quiet . 
draws patronage. 





Private automobiles use their transmission 
gears but little. With trucks, noise doesn't 
bother the £reight ... 

With a bus, it's di£ierent., 

Mack secures quiet transmission gears by 
correctly guiding them on their sha£ts by 
generator ground sur£aces; by making the 
sha£ts sti££ and supporting them rigidly by 
large and thoroughly lubricated bearings.; 
by designing them with wide £aces and low 
tooth speeds; by insisting that the gears are 
metallurgically and mechanically right. 

The price oi correctly-meshed, true .. running 
gears with truly-£ormed, smooth-sur£aeed 
teeth is pains-taking care in the manu£aeture 
0£ every part; costly processes not usually 
employed; special materials iormed in 
special ways and heat-treated with scientific 
precision. 

Gear teeth £inished by generator grinding to 
mirror smoothness and perieetion 0£ £orm 
are typical 0£ the Mack. They roll quietly. 
They are £rietionless. They continue to hold 
these advantages inde£initely in the sever­
est service. 



In Toledo, Ohio The Community Tract ion Company ­
A Doherty Property - U se Macks in Cit y Service 

Not solt cushions alone-
Revenue is in£1uenced by com£ort. Long 

springs, properly balanced, their ends 
embedded in rubber; seats properly 
designed with double cushions-spring and 
air; ample leg room-all these are Mack's 
contributions in helping to ""sell the service". 
But Mack goes £urther. For com£ort, the ear 
must not be o££ended. So, in addition, a£ter 
designing a quiet, balanced, vibrationless 
engine, Mack took the noise out 0£ the trans­
mission case. 

'!'he Community Traction Company will 
tell you that the luxury o~ their Macks have 
developed their riding habit and that quiet 
transmission gears have been a £actor in 
creating the impression 0£ luxurious, eom­
£ortable riding. 

Maek Trueks, lne. 
International Motor Company 

25 Broadway, New York City 
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Exit at 
the Rear 

ELECTRIC RAILWAY JOURNAL 

"GETTING OUT" 
Car ready to start when 
from the rear comes a cry 
of-

"Getting out" 
One lone passenger strug­
gles through the crowded 
aisles to the front exit door. 

Delays - Inconvenience -
"Aisle Friction." 

The one answer to these 
difficulties is the Circulating 
Load. 

The National Pneumatic 
Company has evolved the 
Automatic Treadle Exit 
Door which makes it pos­
sible for you to circulate 
your load in one man serv­
ice with as much comfort, 
speed and safety as on two 
man cars. 

Enter at 
the Front 

National Pneumatic Company 
Executive Office, 50 Church Street, New York 

General Works, Rahway, New Jersey 
CHICAGO PHILADELPHIA 

518 McCormick Building 1010 Colonial Trust Building 

MANUFACTURED IN TORONTO, CANADA, BY 

Railway & Power Engineering Corp., Ltd. 

15 
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True light-weight 
AN EXTERIOR view of the Cincinnati All Steel Car Frame, 

.l"l. above which is suspended the jig-built poplar roof. Note 
particularly the highly simplified design, and rigid construction 
with continuous steel channels extending clear across the roof 
from side sill to side sill at each end. 

A.., 
D l 71 II I II 

i 
i 
i 
I 
i 
i :a= 

I 
! 

- .. 
' 

' 
DETAIL of construction of side sill 

angle girder plate showing "U" steel 
stiffeners and the cast aluminum side 
window frame bolted to the same. This 
picture shows also the entirely novel 
"individual" ventilator provided for each 
passenger, and the method of fastening the 
skirt to the side sill angle. 

--a 
I II ! 

I 
i 
i 

a 
THE Cast Aluminum Side frame as used on Cincinnati NEW Cars is made in 

. two-~ndow sections, except_ where an odd number of windows is necessary. 
~his _detail shows clearly the ng1d yet simple design of such a section. Greatly 
simplified construction, interchangeability, great rigidity and easy-to-open windows 
are outstanding features of this important innovation. 
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s the direct result of 
I 

BALANCED-DESIGN 
A statement by the PIONEER 
builders and advocates of the 

lightweight Car 
Twelve years ago Cincinnati began ad­
vocating the use of lightweight cars on 
electric railways. Since that time the 
swing to lighter rolling stock has steadily 
gained impetus. And Cincinnati, as a 
pioneer in this movement, has consistently 
worked to establish a workable and effi­
cient standard of lightweight car con­
struction. 

Such a standard has been found in the 
principle of BALANCED DESIGN. For 
here lightweight is achieved through ac­
curate coordination of every unit in the 
completed car, with application of modern 
lightweight engineering principles in the 
fabrication of these units. This might be 

called building up to light weight as 
opposed to the usual "shaving down" 
process. Hence nothing has been sacri­
ficed and everything gained. 

Where conventional design would not give 
the desired results, radical changes have 
been made. Some of these unusual fea­
tures are illustrated and described on the 
opposite page. They illustrate very 
clearly how by building Cincinnati NEW 
Cars as complete BALANCED units it 
has been possible to achieve light weight 
in its most modern and efficient form. 

We will be glad to discuss this subject in 
greater detail with interested electric 
railway executives. 

THE CINCINNATI CAR COMPANY 
CINCINNATI, OHIO 

C 

~ step ahead of the modem trend 

17 
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[F■ , m - . 
I , Alllericall 

·BRO.W :N 
,l 

'BOVERl 
••QII,----------------------- --- ---------------------------------

M"curu-Aro Power Reo· 
ti:/lera (1teel enclo,ed) 

Electric LoeomotitJt-11-for 
anu ,uatem of current, 
high or low tendon,. 

Complet t1 equipment for 
railWflJI electdflcoti-On 

Rotarv Oonr;erter, 
Motor Generator, 
Complete equipment for 

outdoor and Indoor 1ub­
atotion, 

Principal Products 
DiP,JtP-l-RlP-ctrW Lnoomo­

tive11 

Automat!o Regulator, 

Stcom ·Turbo-Generatora 
for normal or Moh 
vresaurea ond ,u.ver­
heota 

OIi Bwilche• and Circuit 
Br eaker, 

Tron1former1 

Turbo-Comprea,or, and 
Blower, 

Sl1ipo 
Die~el Drioen 
Turbine Drit1ffl 
Electricol Drl<>en 

Dredqea ond Harbor 
Eavif}ment 

Changed frorr 

(1) 

(2) 

(3) 
(4) 

(5) 
(6) 
(7) 

(8) 

CHIEF ADVANTAGES 
Efficiency high over the whole WOl'kini 
range. 
Simple operation and minimum at­
tention. 
No synchronizing. 
Very high momentary overload ca• 
pacity and insensibility to short 
circuits. 
Negligible maintenance, 
Low weight. N o speclal foundation,. 
NoiseleH and vibrationlcas operation, 
consequently rectifier oubstation1 can 
be erected in denaely populated lo­
calities. 
New oubstations need only be of li11ht 
construction. In many casea old house• 
can be converted, while the plant can 
often be erected in place• that could not 
be conaid~ for rotatinl( machinery, 
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ereury-Are Power Reetiliers 
1 

,-------------------------------•<>·· 

e frequency to another with 
very little effort 

1927 

You know the difficulty of changing Rotary Converters 
or Motor Generators from one A. C. frequency to an­
other. It means almost complete replacement. 

Unlike any other type of converting equipment, 
American Brown Boveri Mercury-Arc P,ower Rectifiers 
can be transferred from frequ~_ncy to_frequency with very 
little trouble. This saves you ti!'.Ile, effort and expense. 
It is only one of the many_ reasons why ABB ·eq·uipment 
is worth-while ..... why the industry is _buying ABB 
Mercury-Arc Power Rectifiers. Other reasons, espe­
cially the higher efficiencies, are indicated on the oppo-
site page. · . 

Bulletin No. 30 I, describing ABB Mercury-A rc 
· Power Rectifiers is ready. We will be glad lo 

send you a copy. "" 

American Brown Boveri Electric Corporation 
165 Broadway, New Yo~k, N. Y. Camden, N ew Jersey 

922 Witherspoon Bldg., Philadelphia. 842 _Summer St., Bo~ton 230 South Clark St. , Chicago 

AMERICAN 
BROWN BOVERI 

19 
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Coffee 
by Long Distance 

. WHENEVER ACTION is important, we 
suggest long distance calls. Com­
pare the charges with what it would 
cost to send representatives in person. 
Compare the number and size of the 
orders and compare the time required. 

Hundreds of businesses are now using 
the telephone over states and over trade 
territories as they formerly used it locally. 
There are no county or state lines to the 
telephone, in buying and selling goods; 

$10,963.2.0 
worth 

A CoLORADO COFFEE COMPANY de­
vised a new container for its product. 
On one side appeared the name of 
the brand, on the other the word 
"sugar," "corn-meal," "salt" or some 
other commodity for which the can 
could later be used. Here was an 
idea likely to appeal to housewives. 
What was needed was quick distri-
1;,ution. They got it-by Long Dis­
tance. Telephone calls to 1 9 dealers 
in 9 states got 18 orders for 2.7,12.8 
pounds of coffee. Later, the 19th 
dealer bought as a result of ·the call. 

in making appointments; in closing 
transactions. In saving time and money. 

What concern would it pay to call 
now, in the next state or across the con­
tinent ? The cost is usually less than 
you'd think. . . . . Number., plea.re? 

BELL LONG DISTANCE SERVICE 
't 
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More Mileage 
More Profits 

r 

The motorcoach which keeps its 
schedules is the motorcoach that 
gets the traffic. The motorcoach 
thatgetsoffschedule because of tire 
trouble, loses it. The United States 
Royal Cord :ffiotoctoad) Tire gives a 
motorcoach a chance to live up to 
its time table. It emphasizes com­
fort and provides an extra measure 
of safe&y under all conditions. 

THERE is a black-ink story in Royal Cord 
fflotorcoacb Tires. It is written in the cost 

accounts of ledgers all over the country. 
It is a story of interest to all motorcoach opera­

tors, for it tells of greater profits through lowered 
costs of operation-more mileage per tire. 

* * * 
Back in the days when the motorbus was little more 

than a converted truck, United 
States Tire engineers, having al-· 
ready produced the first pneu­
matic bus tire, set themselves a 
new objective for a still better 
tire. They went to work to give 
the growing industry "the low­
est possible cost per tire mile." 

Then-because they wanted 
to know the exact conditions 
their tire would meet - they 
studied motorcoach operation, 
not only in the laboratory bur 
in the field. 

From every section of the country, 
they gathered every bit of data that 
might aid them. Then, and not till 
then, they built. And the result was 
the Royal Cord 1flotorcoacb Tire-a 
new type of lire, different in every 
way, fully fitted to meet the new 
requirements, 

Today,theRoyalCord;fflotortoacb 
Tire is widely recognized as "The 
Modern Tire for the Modern 
Motorcoach." 

(l The Royal Cord 1Rotorcoacb embodies the newest principles in 
tire construction: Latex-treated Web Cord, Sprayed Rubber, 

Self-Cooling Bead, Multi-ply Carcass, Scientific Tread Design. 

UNITED STATES 

ROYAL CORD »totortontb· 

U N I TED STATES TIR.ES AR.E. GOOD TIR.ES 
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When Dependability is All-important 
G-E Headlights are Specified 

I 

Tor 
Modern Equipment Standards 

The Chicago, North Shore and Milwaukee 
Railroad Company won renown by its safe 
and speedy transportation of the immense 
crowd which attended the Eucharistic Con­
gress at Mundelein. 

In anticipation of this abnormal service 
demand, the North Shore Line purchased 
twenty-four new cars. For such an emer­
gency, headlight equipment had to be 
dependable. There would be no time for 
substitution or repairs. That is why G-E 
Headlights were specified. 

Year-in and year-out dependability is the 
basis for such confidence in G-E Headlights. 
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The Legislative Reformer 
Is Hard at Work 

T EGISLATURES are in session in 41 states. T!iou­
L sands of bills of all descriptions are pouring into 
the hoppers. Many of them will never see the light 
of day. It is just as well. Of all the sins to which 
humanity-particularly humanity in the United States 
-is heir the sin of legislation is one of the worst. It 
is an ev~r-recurring · but strange sight this, but there 
seems nothing to do but grin and bear it. That, 
however, is not so easy to do in some cases. There is 
no need to go into the details, but. the efforts being 
made in some states to legislate against one-man cars, 
to return to home rule and to attempt to cure this or 
that supposed ill by legislation would be funny if they 
were not quite so serious in their possible consequences. 

This does not mean that one should not give serious 
heed to the recommendations in the Governors' mes­
sages abstracted elsewhere in this issue. Some of the 
things sought to be accomplished are laudable in their 
purpose. It is to be hoped that the bills intended to 
put these recommendations into effect may be enacted 
into law. To assume a negative attitude on the whole 
matter of legislation will not do just because many 
of the bills are ill-conceived. It is advisable to work 
assiduously against bills that are likely to impose hard­
ship on the industry, but while doing so it is also well 
to try to preserve a philosophical attitude toward the 
measures of the zealot imbued with the insane idea of 
reformation at one fell swoop. Nothing helps the re­
former more than to underestimate him or to hold him 
too cheaply. The zealot, enamored of his own estima­
tion of his own importance and charmed by the sound 
of his own voice, is not dangerous so long as he is 
content, Narcissus-like, to be satisfied with his own 
reflection and his own echo, but no one knows how long 
he will remain thus content. It is when he attempts 
to translate his zeal into action that he becomes a 
menace to society. Evidence of the bitter consequences 
of such endeavor beset the world at every turn. If 
legislation could make us good, we would be good indeed. 

Many Failures in Service 
Are Due to Carelessness 

N OT long ago a certain large department store made 
a careful investigation to determine the reason for 

every road breakdown of its motor truck delivery equip­
ment. It was found that about 40 per cent of the 
breakdowns were due to carelessness, either in opera­
tion or maintenance, and that 60 per cent could be 
properly attributed to causes such as failure of material 
or general wear and tear. Analyzing further the mat­
ter of carelessness, it was found that only 10 per cent 
of the total breakdowns resulted from faulty main­
tenance, while 30 per cent were caused by improper 
operation of the vehicle. These conclusions are particu­
larly significant because the investigation was conducted 

by a neutral member of the store's executive staff. 
To some extent a simiiar condition exists in connec­

tion with electric railway operation of cars and buses. 
Because of careful inspection methods on most railways 
incipient failures of material usually are detected be­
fore breakdown occurs on the road. For that reason 
the proportion of breakdowns due to abuse of equipment 
probably exceeds the 30 per cent found in the cases of 
the delivery trucks, and the proportion due to material 
failure is smaller. While the construction of the average 
railway car is more rugged than that of an automotive 
delivery vehicle and it will stand more abuse by its 
operators, the number of road failures resulting from 
such causes as carelessness and improper operation 
undoubtedly is large. Careful analysis of this situa­
tion would be well worth while on any railway property. 
Not only would repair bills be reduced but fewer inter­
ruptions to service would occur. 

Ready-to-Wear 
vs. Custom Built 

MUCH theory has been aired concerning the ulti­
mate role which the bus will play in the drama of 

co-ordinated transportation. There have been some to 
claim that it might properly be expected to replace the 
street car, or at least to share honors with it, as an 
instrument of mass transportation. Enthusiasts all 
for the bus, the exponents of this theory have shown a 
singular lack of foresightedness in sensing the real 
field in which the vehicle might best develop its man­
ifold possibilities. In their eagerness to see its wide­
spread adoption in iransportation work they have, in 
various local instances, come perilously close to con­
vincing the people that the bus is nothing more nor less 
than a street car on rubber tires. 

Much more constructive is the stand taken by an 
ever-increasing number of transportation executives, 
that the bus will best serve them as an entering wedge 
among the class of people who have a decided aversion 
to rubbing shoulders with the hoi polloi in a crowded 
car-who prefer the comfort and individuality of their 
own automobiles, be the attendant evils of traffic con­
gestion and lack of parking facilities what they may. 
This is no small element in any community of size. It 
is constituted of people who know what they want and 
who have the money to pay to secure it. The prosperous 
business man as a rule does not drive to his office in hi 0 

own car because he enjoys the task of threading th .. 
choked downtown streets and paying an exorbitant 
parking charge for space in some centrally located 
garage. But he will do this if he must in order to 
obtain the privileges which he has been led to believe 
epitomize social prestige and which certainly guarantee 
a degree of comfort not obtainable in a mass transporta­
tion vehicle. 

There is no fundamental reason why buses should 
not be operated in de luxe suburban service, providing 
for the better residential districts of a given area a 
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transportation medium quite comparable to the private 
automobile. Direct express service to the central busi­
ness and shopping districts; even reserved club car 
service for the men in a certain residential section who 
might wish to subscribe to such an institution-these 
are but suggestions of the possibilities which might be 
developed by a railway company whose executives have 
a sense for latent values. Of course the fares charged 
for these services must of necessity be on a plane to 
justify the luxurious equipment and attention to indi­
vidual needs wihch are provided. 

Two Pennsylvania systems, the Philadelphia Rapid 
Transit Company and the Pittsburgh Railways, are 
among the most recent to embark upon such a pro­
gram. The former has established a de luxe bus service 
connecting Doylestown, Willow Grove and the center of 
Philadelphia. From Willow Grove to Philadelphia no 
service stops are made. The usual electric car service 
between the several points on the route has been re­
tained, but a well-planned selling campaign was adopted 
for the bus service, this being directed at the well-to-do 
elements of the citizenry of Willow Grove and the other 
communities along the route. Luxurious 27-passenger 
gas-electric buses have been provided and the fare 
charged is considerably higher than the street car fare 
for the· same trip. Similar services offered by the 
Pittsburgh Railways were explained in detail by T. W. 
Noonan before the C.E.R.A. at its recent meeting. 

These are but examples of the broadening vistas for 
the bus. It is "custom-built" to fit individual needs of 
varying groups, while the r street car must always be 
ready on the shelves of the transportation merchant. 

Something Different in 
Fares and Public Relations 

U. NUSUAL circumstances attended the settlement of 
the recent fare case in Fort Worth, Tex., an ac­

count of which appears elsewhere in this issue. The 
railway concerned is the Northern Texas Traction Com­
pany, 1924 Coffin prize winner. Its approach to the 
matter differed in detail from the general procedure. In 
this respect and in respect to the system of rates 
suggested the case is of interest to the entire industry. 
The negotiations culminated in the City Council author­
izing the rate readjustment by unanimous vote. It was 
a remarkable demonstration of public good will. The 
whole proceeding occupied a period of only two months. 
This in itself is remarkable, but, more remarkable still, 
not a single letter or protest appeared in any of the 
newspapers during all this time. At no time in 
any of the conferences did the company's lawyers 
participate in the discussion. The company took the 
position that this was not a legal but a business -mat­
ter and that it should be handled in a business-like way 
with technicalities avoided. For taking this attitude 
the company was complimented by the members of the 
Council. 

So much for the spirit of good will that pervaded 
the negotiations. Now for the increase and its sig­
nificance. The new rates contemplate a IO-cent cash 
fare, three tokens for 25 cents and a pass costing 40 
cents a week which entitles the holder to a wholesale 
rate of 5 cents per ride. This type of pass is some­
what of a departure in charging for railway service. 
On twelve rides a week the average fare on the ticket 
is 8¼ cents, the same as the token rate. All rides that 
the passholder takes in addition to twelve a week are 
likely to be in off-peak periods. The company, it is 

understood, feels that the nickel pass has many ad­
vantages over the weekly pass. A supposititious case 
is that if .the company had adopted the weekly pass at. 
$1.25 the passenger would have to use the pass more· 
than fifteen times a week to save any money under 
the token rate, whereas the feeling of the Fort Worth. 
management is understood to be that the rider is en­
titled to begin saving as soon as he has exceeded the· 
twelve-ride-per-week mark. Moreover, the buyer of the 
nickel pass puts up only 40 cents, and if he should be 

. unable to use the ticket for a part of the week, he has 
less to lose than on the $1.25 or $1.50 weekly pass. The· 
company estimates that 25 to 30 per cent of the pas-
sengers will ride on the nickel pass. • 

As for the actual change in the system, it appears 
to have been put into effect with unusual celerity. The 
whole proceeding carries a lesson to the industry, a 
lesson showing the influence exerted in behalf of a com­
pany that has the public good will, and· a lesson of the· 
resourcefulness that is constantly seeking to make the· 
electric railways of greater value to the communities. 
they serve while at the same time they strive by wholly 
legitimate means to turn to their own advantage every 
resource that may increase earnings. 

Two Worth-While 
Educational Activities 

PROVISION for the training of foreman-conference· 
leaders and a study of the methods of training car­

and trainmen are two aspects of the work of the Ameri­
can Association committee on education on which it has. 
decided to concentrate its attention this year. The 
decision was reached at the meeting held at Toledo this 
month in connection with the C.E.R.A. meeting. 

Both of these subjects are of vital importance. One 
relates to the supervisory force, where training in the­
duties and opportunities of foremanship is both needed. 
and desired; the other is in a field where vast sums of 
money are spent annually and where a small improve­
ment will net a large return. 

The committee on education has through its studies, 
recommendations and demonstrations awakened a real 
interest in foreman conferences and other forms of 
supervisor training. Assent to the need for such train­
ing is freely given by all managers who have familiar-­
ized themselves with the information now available re­
garding its possibilities. -This assent is based on the 
conviction, first, that foremen as a class have not 
realized the full potentiality of their position as inter­
mediary between the men and the management, and, 
second, that foremen welcome an opportunity to stud)r 
their jobs as foremen and to appropriate the fruits of 
modern development in the art of foremanship. 

When the problem of the foreman conference is con­
sidered, the first question that arises is, Who will lead 
it? The success of a series of conferences obviously lies 
largely in the leadership. A high official cannot be· 
leader of a conference of the type that brings out in­
formal and profitable discussion on foremanship. Ex­
. cept in rare cases, men hesitate to disclose their­
thoughts about their own jobs before an official on 
whom they wish to make a good impression. The 
leader must be a man whose position with the company 
or outside its ranks is such that the standing of the 
foremen cannot possibly be affected by anything they 
may say in his presence. And he must have their con­
fidence in his ability to keep to himself what he hears. 

Whoever undertakes the leadership of a foreman 
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group will -benefit by study of the experience of other 
leaders. Much material is available through books and 
pamphlets, particularly those prepared by the Federal 
Board for Vocational Education. State educational 
boards, also, stand ready to assist in practical ways. 
They should be consulted freely. If in addition to 
these sources of information and leader training the 
committee on education can directly and indirectly pro­
vide further opportunities, countrywide as well as local, 
for special training of electric railway foreman-confer­
ence leaders, the path of the manager who wishes to 
furnish foreman training on his own property will be 
made smoother. 

The second proposed activity of the committee, train­
ing of platform men, is an entirely different matter. 
There is a real need here also. That present practice 
is not altogether satisfactory is indicated by the spirit 
of investigation everywhere apparent. Railways -are 
sending out representatives to study training methods 
elsewhere so that their own may be improved. 

Campaigns such as those for accident reduction, 
merchandising tra~sportation and energy saving 
emphasize the qualities needed in the present-day 
motorman, conductor or operator. The present liberal 
wage scales warrant high-grade service on the platform. 
This means training of a new order. The committee 
on education can help here by formulating, for discus­
sion and adoption by the industry, those fundamental 
training principles which must be followed in develop­
ing the 100 per cent 1927 trainmen. 

Courtesy Declares Dividends 
of Good Will 

FROM far off Buenos Aires comes a problem in 
courtesy some form of which is met with every day 

by the American motorman and conductor. According­
to the Buenos Aires Standatrd, a tram guard's problem 
is difficult in that city. If he invites a pas~enger to take 
a seat instead of standing on the platform he is abused 
for his pains. On the other hand, if he does not invite 
the passenger to be seated when there is room, he runs 
the risk of being accused of neglecting his duty. This 
is the old case of being between the upper and the 
nether millstones. Undoubtedly there are many people 
who travel today who have no consideration or discre­
tion, much less courtesy. Dealing with such people 
presents one of the most important phases of public 
relations work, in which the platform men should be 
made to realize that they can be of enormous assistance 
to the railway companies. 

In the last analysis, the motorman or conductor is 
the company. Upon his ability to analyze human nature 
rests the success of the company in winning public 
favor. While it is difficult to keep one's temper when 
placed between the upper and the nether millstones, 
it will be a comforting fact if the motorman or 
conductor is reminded that the only solution of the prob­
lem lies in continual courtesy, which, like water washing 
on a stone, eventually will penetrate surface resistance. 
The trouble about so-called courtesy is that it is often 
manufactured politely and is as different from the real 
article as education is from culture. A real exponent of 
courtesy is a person upon whom no amount of rudeness 
can have any effect. Courtesy, the aristocrat of social 
relations, is found on every step of the social ladder. 

We cannot, however, expect the courteous employee 
to anticipate all of the public relations problems en­
countered during a ten-hour tour of duty on the plat-

form. Hence it seems the practical thing to assign a 
specialist to this question with the idea of preparing a 
skeleton course in platform' etiquette. It will be well 
worth the expense when we bear in mind that a cour­
teous platform man declares daily dividends of good will 
for his company. 

A Reorganization That Saved 
the Original Investment 

FRANK, -indeed, in what it told was the paper pre­
sented by Robert M. Feustel before the Toledo meet­

ing of the Central Electric Railway Association. The 
very title of the paper, "Financial Reorganization 
Saved the Original Investment," was provocative in the 
disclosures which the title implied. And Mr. Feustel 
did not disappoint his audience. It is impossible here 
to recapitulate what Mr. Feustel said. The facts set 
down by him do not lend themselves to such treatment, 
but the author was on firm ground when he made the 
suggestion that some years ago it would have been 
rank heresy for a utility operator to have admitted that 
outstanding securities were greater in face value than 
the actual money invested in physical property. Indeed 
it would. More's the pity. He was on thoroughly sound 
ground, too, when he said it had always seemed to 
him that the utility operators had failed to make the 
most before utility commissions of the very natural 
and logical history of the growth of their financial 
structures. What is most important, he backed up this 
statement with the reasons for making it. 

The problem in the case of Mr. Feustel's property was 
no different from that presented in many others. With­
in a period of fifteen years poor guesses. as to the 
choice of territory in some cases and the development 
of the automobile in all changed what was a perfectly 
legitimate business enterprise into a task for salvaging. 
And the salvaging was intelligently done. Money had 
to be found to better the service and so increase rev­
enues. And that money was found. First mortgage 
bonds were cut in amount from $9,000,000 to $4,700,000. 
It wasn't easy to do this. The new securities equaled 
in face value all of the cash which had been put into 
the property, including the foregone interest for the 
three years of default. As things stand now the first 
mortgage represents only 35 or 40 per cent of the in­
vestment, a very different financial set-up from that 
with which the company started. 

Mr. Feustel is over-modest when he says that there 
is nothing at all remarkable about the plan outlined 
except that "the new securities did represent all the 
cash in the properties at face value and were so 
arranged that future financing would be accomplished, 
and if earnings would have been low the sheriff was not 
so near." Particularly was he not condemnatory of 
the entrepreneur. It seemed to him that the original 
financial structure was a perfectly logical outcome of 
the highly competitive condition under which the early 
electric railways were built and that the promoters 
were well entitled to any profits they could make in 
gathering so much money into the development of the 
new and still speculative utility field. With that point 
of view ELECTRIC RAILWAY JOURNAL is in thorough 
accord. All in all, Mr. Feustel told a story that the 
industry needs to have on the records, a stoi·y that 
substantiates the position taken by the committee 611 
finance. On this occasion the need is not to scoff at 
what was originally attempted, but to proclaim what 
was eventually accomplished. 
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Three Classes of 
Service, 

Says T. E. Mitten 

Must Be Recognized by Local 
Transportation Men 

Some of us are trying to sell cotton goods in a silk 
age. The quality of local transportation service 
has not kept pace with the changing demand of 
the times. A constantly increasing standard of 

service at a fair price should be the objective 
of the industry 

AN INTERVIEW BY 

Charles Gordon 

THERE has been considerable interest-and some 
skepticism-throughout the transportation world 
in the steps taken during recent years under the 

direction of T. E. Mitten to develop all branches of local 
transportation in and around Philadelphia. Co-ordina­
tion to his organization has meant not only cars and 
buses, but taxicabs as well. 

Because of the bold steps which have been taken in 
putting together various transportation agencies in 
Philadelphia, I sought an interview with Mr. Mitten to 
get his ideas regarding the future of the industry. And 
it didn't take very many minutes to find that taxicabs 
and buses notwithstanding, Mr. Mitten continues to look 
on the electric railway car as the backbone of a co-ordi­
nated system of city transport. But more on that 
subject later. 

Mr. Mitten received me in his office in the new Mitten 
bank-another example of the man's daring ideas. This 
latest enterprise, like most of his other ventures during 
recent years, is an outgrowth of his hobby-mutual 
ownership by employees and management. Whether or 
not his ideas are generally applicable only experience 
will tell. But that they are audacious and interesting 
is apparent beyond question. He did not talk much 
about the bank and I did not press him on this feature 
of his plans, as my purpose was to get his views on" 
more direct transportation subjects. However, the bank 
is a sidelight on the man, and illustrates how far out 
of the beaten track he has the courage to go in the 
development of his ideas. Employee-management co­
operation had much to do with its inception. One of 
its features is understood to be a trust department 
operated at cost, to administer the estates of stockhold­
ers and depositors-and of course the employees of the 
transportation company may be expected to represent 
a major element in both groups. The average estate 
of P.R.T. employees amounts to about $3,000. This is 
a tidy sum. Though Mr. Mitten did not say so himself, 
I am told that one of the motives that led to the bank 
was the effort to help in conserving these estates and 

T. E. l'llltten 

to protect both employees and their families from the 
ravages of the shyster lawyer and the fake stock 
salesman. 

I let my imagination run a little as a former street 
car conductor resplendent in gray uniform and shining 
hardware ushered me into the bank elevator. When the 
company needed capital recently it sold preferred stock 
from car platforms-$10,000,000 worth of it in ten days! 
Deferred payments are made to the conductors by a 
transaction little more complicated than the issuance of 
a transfer. Bankers long ago discovered that people 
save more if you put a branch bank near at hand. From 
the making of stock installment payments to the con­
ductor to making savings deposits on car platforms 
doesn't seem like a long step. No wonder that Phila­
delphia bankers are watching Mitten with great 
interest. . 

Although the bank is beside the real subject, it forms 
a background for the study of the characteristics of the 
man interviewed. He is generally considered a radi­
cal in the electric railway industry-and he probably is. 
But since the industry as a whole suffers from over­
conservatism, his views on the industry's future and 
the objectives he has in mind as the goal of his daring 
moves during the past few years rank him as a distinct 
optimist on electric railways. Not only is that true, but 
he is also an optimist on the future of the street car as 
an agency of public transportation, once it has been 
developed and applied in combination with other forms 
of transportation, in a way to take advantage of its 
inherent service characteristics. Mr. Mitten made all 
this evident quickly at the beginning of our talk. 

Since his acquisition of the Yellow Cab Company of 
Philadelphia is one of his most recent steps toward 
complete co-ordination of all facilities, that was a good 
place to start the questions, to find out just what had 
led the P.R.T. to acquire the cab company. 

"It is the local transportation company's job," he said, 
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TN DEMOCRATIC America we don't like to admit class difference in any-
1 thing-but we have it nevertheless .... We have three classes of service at 
three different rates. Once we recognize that condition fully we'll begin to 
make real progress in development. The bus is the middle class vehicle. It fits 
between the street car and the individual automobile or taxi. When combined, 
these three agencies form a complete local transportation system, but we still 
have considerable to learn about how to utilize each form of vehicle in such 
a co-ordinated system, and how to build a proper rate structure for the vari­
ous classes of service given. 

"to furnish every form of service required by the public. 
As we lose the short-haul rider and the strangers in 
our city with the development of the automobile, why 
let them go to some other agency that can make a profit 
from carrying them? The demand for transportation 
all over this country has been growing rapidly in quan­
tity but changing at the same time in character. Why 
should we sit by and lose a large proportion of riders 
who are willing to pay the price of a taxi ride when we 
can haul them that way at a profit?" 

That sounded like good business sense, and so without 
trying to get further into the taxi matter, another ques­
tion was ventured in the direction in which I was more 
particularly interested. "What about the buses, Mr. 
Mitten, are they going to replace street cars?" 

"Not by any means!" was his emphatic reply. And 
then he asked me a question. "Why do that? What 
good would it do? 

"Substitution of buses for street cars woult make 
no particular improvement in the situation as regards 
congestion. That would constitute a change without 
any fundamental advance in transportation facilities, 
either as to quantity or character. The electrically pro­
pelled vehicle has one inherent advantage that we have 
not talked much about, but which is distinctly in its 
favor nevertheless. It can be operated under ground 
and does not produce a gas problem. The great propor­
tion of the people who ride in public vehicles must be 
taken off the streets in the congested areas and carried 
in underground streets-for that is all subways really 
are. In most cities of major size in this country there 
is no other alternative." 

This seemed perfectly sound reasoning, but I did not 
feel that it covered the whole situation, and so I ven­
tured another question. 

SURFACE CARS UNDERGROUND ONLY IN 

CONGESTED DISTRICTS 

"Does that mean, then, that you accept the idea that 
transportation of the future will be furnished entirely 
by subways underground along main traffic routes, with 
buses on the surface to act as feeders, so that street 
cars will ultimately be no longer necessary?" 

Here again l\Ir. Mitten refused to accept the opinion 
expressed by others and showed the independence of his 
thinking. 

"I don't think that follows at all," he said, "except 
in New York, where there are special conditions not 
comparable with the situation in any other city in the 
country; any system of subways in other American 
cities extending beyond the central congested business 
district would· be needlessly extravagant and inconven­
ient. There is no particular reason why a passenger 

should have to transfer from rapid transit lines to 
feeders and vice versa in order to get from his home 
to his place of work. If you figure time from his door 
to his office, under such a system it is questionable 
whether any actual time would be saved in the average 
city over a system in which the car took him within con­
venient distance of his home without a transfer after 
leaving the business district. Certainly there is serious 
delay in getting through the congested district in most 
cities. Therefore the thing that is needed is to put the 
street cars underground when they strike the conges­
tion. On the surface extensions therefrom, they should 
be operated over routes that would move the greatest 
possible number of people to their homes with the 
minimum of inconvenience." 

DIFFERENT KINDS OF SERVICE NEEDED 

Here Mr. Mitten launched into a very significant part 
of his discussion. 

"One of our troubles in city transportation today is 
that we are , trying to force everybody to use one class 
of service, whether they want it or not, and that service, 
from the standpoint of comfort and convenience, is the 
lowest in grade that the public will bear. In Europe 
they are just beginning to conceive the real meaning 
of co-ordination in the sense of tying together various 
transportation agencies to give the greatest possible 
variety of service at maximum efficiency. If we don't 
look to our laurels we'll soon be looking to their leader­
ship.- In democratic America we don't like to admit 
class difference in anything-but we have it never­
theless. On the railroads we have it and it is also an 
established fact in local transportation, whether we 
admit it or not. We have three classes of service at 
three different rates. Once we recognize that condi­
tion fully we'll begin to make real progress in devel­
opment. The bus is the middle class vehicle. It fits 
between the street car and the individual automobile 
or taxi. When combined, these three agencies form a 
complete local transportation system, but we still have 
considerable to learn about how to utilize each form of 
vehicle in such a co-ordinated system, and how to build 
a proper rate structure for the various classes of service 
given." 

At this point Mr. Mitten threw precedent to the 
winds. 

"What do you consider the proper measure of service 
for the basic or lowest rate agency?" I asked. 

"A seat for every passenger is the only acceptable 
standard," he said. "One of the fallacies in present­
day thinking on transportation is that we have started 
with the assumption that such a standard is impossible. 
I don't agree with that at all. By providing prepayment 
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facilities in surface car subways under the greater part 
of the business district in a city like Philadelphia, prac­
tically any car when properly equipped with safety 
devices can be operated with one man. Since platform 
labor is at least 50 per cent of present operating costs, 
it is evident that such a saving would enable a much 
higher service standard than at present can be attained. 
The increased speeds that would be possible would enor­
mously increase the present capacity of the downtown 
tracks. 

There seems to be_ no good reason whatever why every 
passenger cannot be given a seat, and why the rate of 
fare cannot at the same time be held at a reasonable 
figure for this popular class of service. Beyond that 
point the bus plays its part. By putting cars under­
ground and operating buses on the surface, the capacity 
of the business districts will be increased. At the same 
time the bus has desirable flexibility for surface opera­
tion in the business districts. But its service should be 
maintained on a distinctly higher level at higher rates. 
Since it is possible for buses to pass each other going 
in the same direction on a given street, special express 
service can be given. This can be developed into a 
distinctive service at rates of fare which are a proper 
measure of the value of the service given. And there 
you have the picture. Beyond that point is the individ­
ual vehicle, for those who are willing to pay more 
for individual service. · Each of these agencies, has its 
own distinct field to serve, and a live transportation 
company should be in position to furnish any class of 
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service that is wanted. It is a serious mistake to try 
to bring all transportation to one class, or to permit 
other agencies to step into a city and take all of those 
riders who are no longer content ·to utilize the popular 
service at minimum cost." 

Peter Witt Designs New De Luxe Car 

PETER WITT, Cleveland consulting railway expert 
and car specialist, has just designed a new double­

deck de luxe car with which he hopes to increase 
revenue without a corresponding advance in the cost 
of operation. To accomplish this Mr. Witt has planned 
to fit the upper deck with revolving chairs, for which 
there will be an extra charge. Twenty-five passengers 
are to be accommodated on the upper level, which is 
reached by two sets of stairs within the car. 

By skillful planning, the main deck is arranged to 
seat 48 passengers and still leave ample room for 
standees and for free passage to the upper level. 
General dimensions of the car are as shown in the 
accompanying table. 

Length over bumpers ... , ...............•....•...... 50 ft. ¼ In. 
Length over vestibules •...............••............ 49 ft. ¼ In. 
Height over all ......................•............• 15 ft. o In. 
Truck centers, two truck& ....................•...... 25 ft. 6 In. 
Maximum headroom, upper level ..................... 5 ft. 6 In. 
Maximum headroom, lower level .....•................ 6 ft. 6 In. 
Side-front entrance, clear opening ...•..................•.• 5 ft. 
Side-center entrance, clear opening ...•............... 4 ft. I I In. 
Height rail to first step ... ·: ........................... .• 1211 In. 
Height, first i<tep to platform ...... · ...................... ,88 In. 
Steps to upper level ..••............•... 8-ln. tread, 10-ln. risers 
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I - In Urban Transportation 
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THE company with which I am connected has been 
operating motor buses for about five years. We 
have operated a total of 13,609,365 miles. Of this 

operation, about one-half has been city bus operation 
and about one-half subl;Jrban and interurban operation. 
The greater part of our city bus operation is in the city 
of Youngstown, Ohio, which probably has about 160,000 
inhabitants. We have some city bus operation in New 
-Castle, Pa.; Sharon, Pa., and Warren, Ohio, which are 
towns having from 20,000 to 50,000 inhabitants. We 
have a number of local suburban coach lines connecting 
Youngstown with surrounding 

was in September, 1922. An accompanying statement 
shows the gross revenue, passengers carried and bus­
miles operated in the city of Youngstown · for that year 
and each year since then. 

You will note that we operate in the city of Youngs­
town about 80 street· cars. This is about the same 
number that we operated in 1921. We now operate in 
the city 57 motor buses, but in 1921 we had none. 

In our conception of our job in furnishing transporta­
tion to our communities, we differentiate in no respect 
between a street car and a motor bus. We view them 

both as proved agencies of trans­
portation, as the tools of our 
trade. We do not intend to oper­
ate a street car where a bus can 

communities and three real in-
terurban operations, a line con-
necting Cleveland with Youngs-
town, a distance of about 70 
miles; a line connecting Akron 
and Youngstown, a distance of 
.about 50 miles, and a line connect­
ing Youngstown with Meadville, 
Pa., a distance of about 70 miles. 

The gross revenue of our en­
tire bus and coach operation for 
the year 1926 was $1,344,072.40. 
In the city of Youngstown during 
that year we operated 2,027,964 
bus-miles. Gross revenue was 
$638,145.11 in buses. The gross 
revenue of both street railway 
and bus operation was $2,101,-
877.56. The number of passen­
gers carried in Youngstown by 
street railway was 23,269,544, 
and by bus 10,380,431. 

The first use of the bus in 
urban transportation by the 
Youngstown Municipal Railway 

T HIS is the first of two articles on the 
motor bus, which reproduce practically 
in full an address made by the author 

before the Metropolitan Section, Society of 
Automotive Engineers, in New York on 
Feb. 17. The second article, which will be 
published next week, deals with interurban 
operation and certain features of b11s design. 
The present article covers urban operation 
exclusively. It approaches the controversial 
bus-car question frankly and is one of the 
most able discut.sions of this subject ever 
published. Mr. Graham considers the bus 
to be a useful transportation tool and is 
interested in determining how best to use it. 
While he explodes some current claims for 
the bus and strikes directly at the "rubber 
urge" theory, he foresees for the automotive 
vehicle a much larger future in urban trans­
portation than that of merely a street car 
on rubber tires. Every transportation man 
will be interested in what the author has to 
say. The JOURNAL will welcome comments 
by its

1
readers on Mr. Graham's conclusions. 

be more effectively used, neither 
do we intend to operate a bus 
where the use of a street car pro­
duces a more satisfactory result 
in the service to the public 
and in financial returns to our 
company. 

Prior to 1916, like every other 
great industry in this country, 
the electric railway industry, 
which with steam shuttle service 
made up the only customary in­
strument of mass transportation, 
was extremely liberal in the use 
of man power from the fact that 
wages were low. With the in­
creasing demand for man power 
and consequent increase of wages, 
the expenses of this industry in­
creased enormously. Like every 
other industry, the relief was in 
an increase in the price of the 
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product, which, in this case, was almost exclusively ~he 
carriage of local passengers. Increased rates of fare 
were thus necessary. 

AUTOMOBILE COMPLICATED TRANSPORTATION 
SITUATION 

However, unlike other industries, the price of the 
product could only be increased through a long siege of 
legal al).d political endeavo . In the very nature of 
human things the ultimate result would undoubtedly 
have been an increased price for the carriage of the 
public in the cities of the country proportionate to the 
increase in the expense, if there had not been another 
development contemporaneous with that which I have 
just described, greatly affecting mass transportation. 
This was the increase in the use of the private auto­
mobile. The increase in the use of the private auto­
mobile took away from the transportation industry a 
great part of its market at the very time when the cost 
of giving service was greatly increased. 

T HERE is hardly a city in the United 
States of 150,000 population that could 

not well support this supplementary serv­
ice and the demand for vehicles for this 
service would furnish to the motor bus 
manufacturing companies a more stable 
market than the attempt to force into mass 
transportation at standard rates of fare 
vehicles wholly impractical to operate 
from a profitable standpoint. 

I am reviewing very hastily this development of the 
decade from 1916 to 1926, because so many people have 
in their minds a conviction that electric railways in 
some manner failed to keep progress with the step of 
the world and because there is a feeling in many quar­
ters that they are in difficulties because they are a 
passing or obsolescent activity. This confusion of 
thought is increased by the fact that during the very 
period that increasing costs and increasing USl' of the 
private automobile has embarrassed the street railway 
companies, the automobile bus has been under process 
of development, and the tendency has been to reason that 
the bus is a radically new type of transportation and _ 
that in some manner the difficulties of the railway com­
panies are a natural result of the development of a new 
type of transportation which they either would not or 
could not use and which is to succeed the electrically 
propelled vehicle. 

Since the problem of mass transportation as dis­
tinguished from a service primarily directed to the · 
comfort of the individual is to provide for the carriage 
of people in groups from point to point in an urban 
community, it is evident that the generic problems fac­
ing such an industry are the same regardless of the 
vehicle used. There is little difference between the 
problems encountered in transporting a given group of 
people with a bus or with a street car. These are simple 
compared with the great problems facing either class 
of vehicle as a result of the constantly increasing use 
of the private automobile, o'r, on ,the other hand, the 
constant increase in operating costs. 

To make this point plain, let us assume that in a given 
city every individual owns a motor car and every in­
dividual uses this motor car for any trips that he has 
to make in the city; there would be no controversy then 
about the fact that it made no difference whether a 
public transportation company engaged in business in 
such a city used buses or street cars; its fate would be 
certain no matter what vehicle it used. 

THERE Is No "RUBBER URGE" 

However, when buses first . became more or less gen­
erally used in this country, there was persistent talk of 
the "rubber urge." The idea back of this slogan was 
that the bus was so much more attractive a vehicle than 
the street car that people who were no longer customers 
of the mass transportation industry would again become 
customers if the bus were used instead of the street car. 
If this was not the idea, then there would be no advan­
tage to either the transportation company or the public 
in simply transporting tomorrow on the motor bus the 
same people that are being transported today on the 
street car. In other words, the idea back of the "rubber 
urge" theory was that people who had ceased to ride 
street cars would refrain from using their private auto­
mobiles and avail themselves of public tran'sportation if 
the bus and not the street car were offered. 

It is impossible to define the use of the motor bus 
in city transportation without giving the most careful 
consideration to the question of whether this so-called 
"rubber u·rge" exists. If there is an impelling factor 
that will cause people to ride motor buses in preference 
to their private automobile when they would not avail 
themselves of other forms of public city transit, then 
the motor bus occupies an essentially different position 
than it does if its use is dictated by such factors as 
flexibility, convenience, economy, speed, etc. To deny 
this so-called psychic "rubber urge" does not deny the 
bus a place in city transportation any more than there 
is denied a place for subway service, elevated service, 
trolley cars or street cars of varying types. Proper 
consideration of the question of the existence of this 
psychological factor would perhaps in the past few years 
have saved many heavy expenditures. Too much con­
sideration cannot be given to the problem of whether 
such an urge exists. 

In the first place, inferences have been hastily drawn 
ascribing to this intangible factor facts to which it 
never contributed. For instance, let us take the ordi­
nary city of this country in which the streets are laid 
out in checkerboard fashion, as is common in the Middle 
West towns. On one of these streets there is a street 
car line, and six blocks from this street and parallel with 
it there is another street car line. People living on the 
street half way between the two car lines are compelled 
to walk three blocks to either line. If a bus is operated 
on•this street, these people will no longer walk three 
blocks to the car but will patronize the bus line. Here 
there is no "rubber urge." It is just a matter of greater 
convenience. The same fact would follow if a car line 
were built down the street in question. 

PEOPLE WILL USE l\IOST CONVENIENT 
TRANSPORTATION 

Let us take another street car line on which there is 
a ten-minute headway. If buses are operated on this 
same street over the same route as that of the street 
cars, and splitting the headway of the cars, manifestly 
if similar service is given and the trip takes an equal 
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length of time, a part of the people will ride on the bus. 
This is not a result of a "rubber urge" but is merely 
again a matter of convenience. 

There have been instances where street car tracks 
are worn out, the special work gone, the cars old, noisy 
and decrepit. When a bus entered into competition, 
practically no customers rode the decrepit utility. They 
patronized the utility which, under the individual cir­
cumstances, furnished them more convenient service. 
This again is not the influence of the "rubber urge" but 
is merely again a seeking by the customer of his own 
personal comfort and convenience. The same result 
would have followed if a different street railway com­
pany had laid new track down the same street, with new, 
modern, comfortable, easy-riding street railway equip­
ment. 

There are still other conditions existing which might 
lead to a confusion of thought in regard to the "rubber 
m:ge." For instance, a given street car route may cross 
a number of railroad tracks at grade, where there are 
many train movements or shifting movements, resulting 
in constant delays to the street railway service. There 
may be in the neighborhood some street traversing the 
same locality on which there is a separation of grade so 
that buses can be operated without the delays and dis­
comforts attached to the steam railroad crossing. In 
that event there would be considerably more traffic given 
to such a bus line than to the street car line which had 
this disadvantage. If a new street railway line were 
constructed on the street having the grade separation it 
would possess the same advantage over the original 
layout. 

Again, the street railway line may have been built to 
accommodate portions of the city as originally laid out, 
but there has been such a change due to shifting of 
population centers that there is a more direct route to 
where the population lives than is offered by. the rail 
line. In such a case, either a bus or street railway line 
following the more direct route would naturally attract 
more travel than the old line. 

After eliminating all these confusing factors, let us 
face the question squarely-is there an attraction in the 
bus itself, disregarding factors which can influence 
either bus or street railway traffic, that would cause 

TABLE I-GROWTH OF BUS OPERATIONS IN YOUNGSTOWN, omo, 
BY PENNSYLVANIA-OHIO ELECTRIC COMPANY. IN 1926 THE 

COMPANY OPERATED 80 STEEL CARS AND 57 BUSES 
Year Groee Revenue Passengere Carried Buo•Mileo 
1922 ............... $28,453.56 510,929 112,901 
1923 ............... 228,425.53 4,032.882 918,644 
1924 ··············· .+H,700.25 7,387,091 1,511,091 
1925 ··············· 511,347.59 8,361,236 1,738,930 
1926 ............... 638,145.11 10,380,431 2,027,964 

more customers to use a bus service than a street rail­
way service under similar conditions? Leaving out of 
consideration for the present the question of expense of 
operation of the two modes of transportation, the query 

· as to whether such an attraction exists is a very impor­
tant factor in determining whether buses are a substi­
tute for or a supplement to the electric railway car in 
mass transportation. 

YOUNGSTOWN AFFORDS COMPARISON OF 

Bus AND CAR 

In our operation in Youngstown we have eight bus 
routes and eleven street railway routes. They are oper­
ated with the same rate of fare, the fare being 8 cents 
cash, tokens seven for 50 cents, and a trapsfer charge 

of 1 cent. All bus routes as well as all street railway 
routes are operated to the center of the city. There are 
no shuttle lines, either bus or street railway. The bus 

,routes in general are extended into well built-up sections 
of the city. Duplicate service is not given. In general, 
the manner of operation for buses and street cars is 
substantially the same. As a result of five years of opera­
tion of bus lines in this manner, I would assert without 
hesitation that there is little preference shown by the 
citizens of Youngstown to either bus or street car, but 
where a choice can be exercised, the choice is generally 
in favor of the car. 

Now I wish to call attention to a specific situation in 
which the materials for a test of the public's preference 
are, I think, complete and fair. There are in Youngs­
town a car line and a bus route which penetrate the 
same general territory. Both these routes are known 

H OWEVER, there is a fourth, and I 
believe even greater, field than any 

of those enumerated for the use of this 
vehicle, and that is as a special, supple­
mentary service at a much higher rate of 
fare to furnish unusual convenience to 
customers who do not object to this higher 
charge. In the city of Pittsburgh there 
are at present being operated several bus 
routes from the suburbs to the heart of the 
city where a 25-cent fare is charged and 
these routes are being operated with a high 
degree of success. 

as Elm Street. The Elm Street car line is 2.6 miles in 
length and the Elm Street bus line 2.5 miles in length. 
For the greater part of their distance they are separated 
by a distance of three blocks. For less than half a mile 
they are separated by one block, and for the remainder 
of the distance by five blocks. This bus route was one 
of the first of those operated in Youngstown. Service 
has been continuous on the route for almost five years. 
An accompanying table shows the service given and 
patronage on these two lines for the month of October, 
1926. 

The car-miles operated for this month were 22,236. 
Bus-miles were 21,873. Street cars made 7,846 trips and 
buses made 8,568. The off-peak headway on both car 
and bus lines was ten minutes. However, to give this 
off-peak headway required four street cars and only 
three buses. Therefore the round trip by cars took 40 
minutes and the round trip by buses 30 minutes, so that 
the service by buses was speedier. This is the fact 
because a large portion of the car line is single track 
with passing sidings. On the other hand, only one 
tripper car was used and three tripper buses were re­
quired. The cars operated were the small Birney cars 
seating 32 people. The buses were modern single-deck 
equipment seating 25 passengers. The cars had slat 
seats; buses were equipped with leather upholstered 
seats. The track of the car line is in as poor condition 
as any we have in Youngstown, but would be considered 
fair, average city track. 

Thus, with these two lines penetrating practically the 
same section of the city, operated with absolutely equiv­
alent service at the same rate of fare, the revenue from 
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the cars for the month of October was $7,833.49 
. and from buses $7,585.08. The total passengers 
carried on cars amounted to 126,355, while 127,-
103 were carried on buses; 23,531 transfer pas­
sengers rode the cars and 23,933 .rode the buses. 

Now, I want to call your particular attention to 

TABLE II-COMPARISON OF OPERATING FIGURES FOR MONTH OF 
OCTOBER, 1926, ON ELM STREET CAR LINE AND SIMILAR BUS LINE 

SERVING SAME TERRITORY REFUTES THE EXISTENCE OF A 
" RUBBER URGE" 

k;°ft~~;!r~f :d: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Numtc°i:-e':lu\~r .... ·'· ... ..... . ....... ............ .. . 
• Trippers .• .. . : . .•......... ..... ' ... , ... , . ..... , , 
Number .of cars for base schedule .... ........ .. . . .. , .. . 
Number of cars for trippers . ..... . ... ... . , .. ......... . 
Maximum number of cars . .. ..... .................. . . 
Headway-off peak, minutes .. . .. . ...... , .... ... ..... . 
Headway-peak, minutes . .......................... . 
Round trip-offpesk, minutes . ................ . ..... . 
Round trip-peak, minutes ...................... . ... . 
Schedule speed... , . , .. , . , . • , ...... , .... , , , • • , • • 
Revenue .......... • • • • • • • • • • • • • • ~ • • • • • • • • • • · · · 

~~:~~!;;!'::1~~~ .. : : : : : : : : : ·. : : : : : : : : : : : : : : : : : : : ... . 
Revenue per hour . . .. ............................... . 
Total passengers carried . . . ................ .. ........ . 
Transfer passengers, .... . .......................... . 
Pasaengers carried per trip .................. , ...... , .. 
Based on eleYCD months of 1926: · 

Operating ooet per mile . ....... .... , ......... , .. , .. . 
Operating cost per hour . . •... ... : ................ .. 

Car 
2. 65 

22,236.78 

7,746 
100 

4 
1 
5 

10 
8 

40 
40 

7. 99 
$7,833.49 

0. 3522 
2,781.05 

2. 817 
126,355 

23,531 
16. I 

0.3102 
2. 8219 

Bus 
2. 5 

21,873.8 

8,400 
168 

3 
3 
6 

10 
6 

30 
36 
9.01 

$7,585.08 
0.3467 

2,427.58 
3. 132 

127,103 
23,933 

14.83 

0. 2598 
2. 4291 

TABLE Ill-COMPARISON OF IDORA PARK CAR LINE AND INDIANOLA 
BUS LINE I N YOUNGSTOWN FOR MONTH OF OCTOBER, 1926. SUPERI­

ORITY OF ELECTRIC CAR FOR LONG-HAUL, LOW-FARE 
SERVICE, IS SHOWN 

Cs.r Bus 

Length ofline T~.1~~p.'.: ·.: '. '. '.: ::::::::::::::::::::::: 
Miles operated ... , . , ... , , . , , .. , , .... , , . , , ....... , . , • • 
Number of tripe-Park ....... . ..................... . 

Loop .. ....... .. .................. . 
Number of cars for bsse schedule: 

Weekdays and Saturday .. .. .......... , ......... , 
Sundays, ......... •. . .. . •.. •••••..• . .. •. •.. , .•• 

Number of cs.rs for trippers ..... ......... ... ... . . .. .. . 
Maximum number of cars . . .... . ... ................. . 
Headway-offpeak- Park, minutes ...•.......... ...... 

Loop, minutes ..... , ... . ........ . 
Headway- peak- P ark, minutea ..................... , 

Loop, minutes . .................... . 
Round trip-offpeak- Park, minutes .................. . 

Loop, minutes .............. , .. . 
R ound trip-peak- Park, minutes. , ..............• . , .. 

Loop, minutes . ... . .............. . 
Schedule opeed .• , ..•....... . . . .................... . . 
Revenue .. , ......................... : ............ , .. 
Revenue per mile ........ ...................... . .... . 
Hours operated .....................•...•...... , ... . 
ReYenue per hour ...............•.................. , 
Total pa88engers carried .......... , .................. . 
Transfer pas•engers es.rried .......................... . 
P assengers carried per trip . . ..... . .......... , ........ . 
Based on eleven months of 1926: 

Opera ting cost per mile ............ ........... , ..... . 
Operating cost per hour ............. .............. . 

3 . 76 3. 55 
2. 75 

52,177.22 30,017 
8,664 8,224 
7,414 · ········· 

12 7 
8 4 

ii ·1 
10 12 
5 
7 s 
4 

45 36 
35 
46 38 
38 
9. 67 10. 73 

$21,944.90 $7,709.90 
.◄ 205 .2568 

S,397. 37 2,796.54 
04.065 02. 756 

359,476 121,937 
66,412 17,521 

22. 35 14. 82 

0.3102 0. 2598 
2. 8219 2. 4219 

the average number of passengers carried each trip. On 
the car this was 16.1, and on the bus 14.8. With a 
25-passenger bus, an average load per trip, not round 
trip but one-way trip, of 14.8 is a very high load factor, 
being 60 per cent of the total seats offered. The car 
load factor is high, being 50 per cent of the total seats 
-offered, but from this decreased factor of loading it is 
evident that more people enjoyed seats on the cars than 
-on the buses. With the exception of the stretch of 

.. single track on the car. line, there are no physical ob-

car that would not be equally applied in every respect to 
the street car. 

Bus HAS BOTH ADVANTAGES AND DISADVANTAGES 

I do not expect to carry conviction with a single 
isolated example. However. the example is a perfectly 
fair one. The result is confirmatory of our entire expe­
rience in this class of operation. I can hear immediately 
some one saying that the bus loads at the curb and the 
street car in the center of the street. This is true and 
in this respect is undoubtedly an advantage to the bus 
in attracting patronage. It is equally true that the 
standing passenger is more comfortable on the street 
car than on the bus, which is to the advantage of the 
street car. It is true that in congested areas the bus 
can make better time than the surface street car. It is 
also true that service with a bus is more flexible. There 
are many advantages offered by the one vehicle not 
enjoyed by the other, but in the main these are not 
f undamental. There is, however, one basic, serious and 
important distinction between the bus and the street car 
which at the present time sharply limits the use of the 
bus as an economic substitute for the street car in mass 
t ransportation, and that is its size. 

stacles to the operation of either car or bus on either 
of these routes. There is a railroad crossing just out­
s ide the public square which holds up both bus and cars 
impartially. Both cars and buses are comparatively 
new, the cars being seven years old and the buses any­

. where from one to four years old. Both buses and cars 
are clean and the schedules are well maintained. Both 
cars and b uses are operated with one man each. The 
men wear practically identical uniforms and badges, and 
are well trained in courtesy and merchandising prac­
tices. 

I believe that this exhibit indicates, or should iridicate, 
to any unbiased and impartial observer who is inter­
ested only in working out intelligently the tools for mass 
transportation that there is no inherent attraction in 
t he bus that would cause its choice as a vehicle by a 
p~·ospective passenger in preference to using his own 

It will be necessary for me here to call your attention 
to two outstanding features of American mass trans­
portation 'Yhich differentiate it absolutely from mass 
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transportation in any other country. 
You are familiar with the fact that in 
every city of the United States public 
transportation is conducted on a flat 
fare, that is, the fare per ride remains 
the same regardless of the distance 
earried. This has become so univer­
sally the practice and has been the 
practice for so many years that as a 
measure of practical expediency it may 
be said that it is impossible to change 
or uproot it. You will remember the 
eostly and elaborate experience that 
was made by the Public Service Com­
pany of New Jersey in an attempt to 
inaugurate a modified form of zone 
fares in the United States, which at­
tempt was utterly unavailable. There 
have been numerous attempts, the last 
one being in the city of Pittsburgh, to 
create an inner and an outer city zone 
with varying fares, and these have 
been generally unsuccessful. Conse­
quently it may be taken as typical of 
mass transportation in our country 
that the fare, whatever it shall be, is 
the same for any ride in the metropol­
itan zone, whether the ride be for one 
block or a distance of 9 or 10 miles. 

: 'f 
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The other distinguishing feature of 
mass transportation in this country is 
that with very few exceptions the max­
imum capacity of the vehicle is used 
only once on a single trip. With these 
few exceptions, there is no intermedi­
.ate riding. In many foreign cities 
where the country has been for a long 
time in a high state of development 
.and thickly settled, there are metropol­
itan areas which are really an aggre­
gation of smaller urban communities. 
•On a single transportation route there 
are many points on a one-way trip 
where passengers board and where 
passengers get off, so that the seating 
capacity of the vehicle is used over 
and over on a single trip. In the 

Slr<'et Car and Motor Coach Lines of the Peunsylvanhi-Ohlo Electric Company In, 
Youngstown, Ohio. The Motor C.oach Routes Are Shown In Light Lines and the Car 
noutes In Heavy Lines 

United States the growth of the cities, in the main, 
has been like the growth of fresh wood on a tree. 
The city extends outward in every practical direction 
from the nucleus first established. As a result of 
this, whether you go to Cleveland, Chicago, Kansas City, 
·Omaha, Dallas, Houston or Los Angeles, you will find 
that there is little intermediate traffic. In the morning 
the workers in store and office ride from their homes to 
the store and office. In the evening they ride in the 
reverse direction. During the day there is the single 
-ride from the home to the theater, to the shops and 
.stores and then the ride home. But on any given trip 
the maximum capacity of the vehicle is in use but once. 
It is, therefore, a matter of the simplest elementary 
arithmetic to ascertain the earning capacity of a vehicle 
for at least 95 per cent of the trips in our cities. 

LOAD FACTOR Is Low 

Mass transportation must begin in the early morning, 
when people commence to move to their work, and ends 
at night when the last theater, church or public enter-

tainment closes. Consequently the vehicles of any public 
transportation system must , be operated for eighteen 
hours. During the rush hour in the morning the move­
ment is all from homes to shops, stores and offices. In 
the evening the movement is in the reverse direction, so 
that even in peak hours the greatest traffic or movement 
is only one way. Between the peak hours of the morn­
ing and the afternoon and throughout the period when 
the vehicles are moving at night the traffic is small 
compared to that offered during the heavy hours. 
Therefore, in any public transportation utility, we find 
that there are not as many passengers as the seats 
offered by all vehicles during the entire period of opera­
tion. What we may term the load factor of such a 
utility is the ratio of passengers carried on all trips to 
the seats offered on all trips. This load factol." for all 
the cities of the United States will not run above 40 
per cent. 

It is very plain that if we take the seating capacity 
of any public transportation vehicle, multiply it by the 
load factor we may expect and multiply that in turn by 
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the average rate of fare, we will get the earnings of 
such vehicle on a single trip. If we divide this sum in 
turn by the number of miles operated on such a trip, we 
have the earnings per mile. By taking general statistics 
good for the whole United States, we can reach a gen­
eral figure of what earnings to expect per mile on any 
given vehicle. 

The average fare per cash passenger in the United 
States today is 7.6 cents. ' The average fare per pas­
senger, including transfer and free passengers and 
school rates, is approximately 7 cents per passenger. 
Therefore, if we take a 25-passenger bus with an ordi­
nary load factor of 40 per cent, the average rate of fare 

T HE history of present day trans­
portation in all American cities shows 

that while the community as a whole may 
fight to the last extremity for a low rate 
of fare, there are certain elements in the 
community who pay little attention to the 
cost of transportation as long as such 
transportation is speedy and comfortable. 

of 7 cents, we get 70 cents per average trip. If the 
length of line is 2 miles, we get 35 cents a mile. If the 
length of line is 4 miles, we get 17.5 cents per mile. If 
the vehicle accommodates 50 passengers, then we will 
get per trip $1.40; if a 2-mile trip, 70 cents per mile, 
or if a 4-mile trip, 35 cents per mile. It is thus imme­
diately apparent that there is a definite limit to the 
distance which the small vehicle can be operated. In 
order to reach this conclusion, we do not have to go very 
seriously into the question of operating costs. With 
our five years of operating experience as a basis for buses 
in city transportation, we are convinced that a fair 
figure for operating cost of a single-deck, 25-passenger 
bus is 25 cents without reserve for depreciation and 30 
cents including all reserves. Our conclusion on this 
subject has been backed up by all the operating figures 
to which we have had access. 

OPERATING RADIUS LIMITED BY FARE 

If it costs at the rate of 30 cents per mile or even 
25 cents per mile to operate such a bus, it is apparent 
that using the general figures throughout the United 
States for load factor, average rate of fare, the 
operating radius of the single-deck bus seating 25 peo­
ple is very little more than 2 miles. However, it must 
be conceded that the smaller the vehicle the higher will 
be the load factor. Let us assume, for example, that for 
a given operation a minimum of six or seven passengers 
are carried on an average trip. This minimum will con­
tribute more to the load factor of a vehicle seating 25 
than it will to a vehicle seating 50 passengers. We may 
therefore assume that in the case of small vehicles the 
load factor will reach 50 per cent, or, under extremely 
favorable conditions, 60 per cent. With a load factor 
of 60 per cent on a 25-passenger vehicle, there will be 
fifteen passengers on the average for every trip, one 
way, during the entire period that the vehicle is op­
erated. Applying the average rate of fare, we would 
have $1.05 for a trip, producing an operating revenue of 
35 cents per mile for a 3-mile trip. This is, manifestly, 
the absolute limit to which a 25-passenger bus can be 

operated at a profit on the present average rate of fare. 
I now wish to again refer to the comparison between 

the Elm Street bus and street railway lines. An accom­
panying table shows the operating figures of these two 
lines. The revenue per car-mile ,is 35.22 cents and the 
revenue per bus-mile is 34.67 cents. The operating cost 
per car-mile is 31 cents and per bus-mile practically 26 
cents. In both cases, to make the results comparable, 
no depreciation or other reserves, or any return on the 
investment, is included. The street cars used on this 
line are the small Birney 32-passenger cars, so that the 
load factor in both the case of the cars and buses is 
high, there being sixteen passengers carried per car 
trip and 14.83 per bus trip. With a seating capacity of 
25 passengers on the bus, the load factor is nearly 60 
per cent. On a line of this length, it is evident that 
the bus is the better transportation medium from the­
standpoint of the public utility giving the service. By 
the use of a larger street car, the car-mile earnings 
might, perhaps, be increased, but only by decreasing­
the headway, and a decrease in headway would probably 
reduce patronage. 

Now let us compare this situation with a case where 
we again have a bus line and car line going into similar 
territory, but where the lines are much longer. Such 
an example is offered by the Idora Park car line and the 
Indianola bus line in Youngstown. In this case, the car 
line is double-track and modern cars seating 54 pas­
sengers are used. The car line is 3.76 miles long and 
the bus line 3.55 miles. The buses are the same size as 
are used on the Elm Street line and the loading is the 
same, being 14.82 passengers per trip, or again, almost 
a 60 per cent load factor. Here the revenue per car-

TABLE IV-VARIATION IN COST OF MOTOR-BUS OPERATION IN 
I YOUNGSTOWN WITH AGE OF EQUIPMENT. FIGURES ARE 

IN CENTS PER BUS-MILE. MR. GRAHAM ADVOCATES 
CHARGING HIGHER DEPRECIATION RATE 

DURING EARLY LIFE OF BUSES 
Ten 

Sept.-Dec. Month& 
1922 1923 1924 1925 1926 

EquiJ.ment ................... , ..... 2.63 3. 21 4.76 5.46 6. 15 
Con ucting transportation ........... 11. 83 13.47 15.19 15.34 15.48 
Traffio .... .. ....................... 0.00 0.01 0.00 0.00 0.00 
General and miscellaneous ...•. • ....•. 2.03 3. 42 4.06 3.54 4. 18 -

Total operating expenses ...........• 16.49 20. II H.01 24. 34 25.81 
Taxes . .................•......•.... 0.65 0.48 0.97 0.86 0.66 
Depreciation at 25 per cent per year .... 2.31 2.98 4. 22 3.93 2.83 
Interest .. . ......................... 0.77 1.01 1.00 0.96 0.92 

Total fixed chargee ................. 3.73 4.47 6.19 5.75 4.41 
Cost ohervice ........ · ...••.•....•.•. 20. 22 24. 56 30.20 30.09 30.20 

mile is 42 cents and the revenue per bus-mile is less. 
than 26 cents. The cost of operation per car-mile is 
31 cents and per bus-mile 26 cents. Thus it is evident 
that here we have an operating profit of 11 cents per 
mile on the street car while we are operating the bus 
line at an actual operating deficit, and yet, from the 
standpoint of traffic, the line is as good as the Elm 
Street line. In fact, with a 60 per cent load factor, it 
may be said that the buses on the line are saturated to 
such an extent that it was necessary materially to in­
crease the number of buses in the following month, 
which, of course, reduced the load factor and reduced 
the bus-mile earnings. 

Therefore, reasoning from these two examples, we 
would say that with a bus seating from 25 to 29 pas­
sengers on a line practically 2½ miles long the bus is a 
better transportation medium than the street car, but on 
a line 3½ miles long it cannot be operated except at a 
positive loss. On the two lines compared the only 
difference is in the length of trip. 
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These two typical cases prove the formu]a we have 
just asserted. If, on the Jine 2½ miles long, with a very 
high Joad factor, we get a revenue of 35 cents per miJe, 
we should naturally expect on a line 3½ miles long with 
the same rate of fare and with the same load factor 
to have the bus-mile earnings reduced in the exact pro­
portion as the length of Jine is increased, and this is 
just exactly what has happened in these typical cases. 
Therefore, we have assumed, first, that single-deck buses 
cannot be operated at a profit even under the most 
favorable conditions of traffic at a city rate of fare for 
a distance longer than 3 miles. Second, that the only 
change in the situation that will permit the operation 
of a single-deck bus for a distance longer than 3 miles 
for a profit will be a substantial increase in the seating 
capacity of the bus. This increase must be substantial 
because it is entirely practicable to operate street cars 
seating as many as 60 passengers with a single man. 

It may be argued that one remedy would be to in­
crease the average rate of fare. The street railway 
industry has been carrying on a campaign for ten years 
to increase the average urban rate of fare and has 
progressed from 5 cents to an average of 7.6 cents, so 
that there would be very little chance of increa~ing the 
average rate of fare sufficient to overcome the penalty 
of the small seating capacity of the bus. 

The next point that arises is the question of increas­
ing the size of the bus. If this increase ;is brought 
about by an upper deck, such increase is of no practical 
value in the average American city. The double-deck 
bus would require two men and the only hope of trans­
portation at our ordinary city rate of fare is the elimi­
nation of the second man on every transportation ve­
hicle. To use a bus with two men in comparison with 
a street car operated by one man would cause the 
operating cost of the bus to be greater than the operat­
ing cost of the street car. 

It may be argued that double-deck buses could be 
devised and have been devised to operate with one man. 
Here we enter on another extremely dangerous ground, 
that of the avoidance of accident cost. Twenty years 
ago the wheel height of the standard American street 
car was 34 in. At present the wheel height of the 
standard street car is 26 in. It has required the com­
bined ·resources of the business over a period of twenty 
years to reduce the floor· of our cars 4 in. for the pur­
pose of eliminating the accident hazard attached to the 
carriage of the pubJic in mass transportation. To arbi­
trarily add 6 ft. to the height which any of the pas­
sengers have to negotiate in order to reach their seats 
without the attention of a second man to regulate the 
motion of the vehicle would be utterly impracticable to 
the ordinary operating company. 

It is impossible for me to understand how it can be 
argued that a 25 or 29-passenger bus can be success­
fully and economically operated on an average city route 
of more than 3 miles. There can be no question about 
the fact that our business, taking the country over, is 
without intermediate hauls. There can be no question 
about the load factor that can be expected. There can 
be no question about our average rate of fare. There­
fore, to expect such a vehicle to prove profitable in 
operation on a Jong trip is an arithmetical impossibility. 

Bus FIELD LIMITED FOR MASS TRANSPORTATION 

You may therefore ask, where is the field in city 
transportation for the 16 or 21-passenger bus? My 
answer to this is that there is no such field in city mass 
transportation. 

Where, then, in our cities can the ~25' or 29-passenger 
bus be used? First, on routes not · to exceed 3 miles 
where the traffic is dense. Second, on routes longer 
where through unusual or peculiar conditions there is 
intermediate traffic. For instance, crosstown lines cross­
ing several street railway or other public transportation 
routes where passengers get on and off at many different 
transfer_ points might readily build up the bus-mile 
earnings to such a point as to render the use of the bus 
feasible. Third, and this I regard as the most !mpor­
tant present use of the bus in urban transportation, 

W E KNOW that the American p~blic 
. is vitally opposed to a sweeping 
increase of fare for every one. On the 
other hand, there is no reason why any one 
~hould o~ject to a higher fare for special­
ized service, when such specialized service 
does not interfere with the regular service 
given at a regular rate of fare. 

to furnish service in territory unserved by street car 
lines in a city where the financial condition of the street 
railway company forbids the installation of track but 
where the rendering of some form of transportation 
service is necessary in order to round out the function 
of the utility as a giver of transportation service in 
such community. 

On our property all our long bus lines are operated 
for thfs reason and for no other reason. They are 
operated at a loss in order to give the public, as a whole, 
transportation to all parts of the community. 

AN UN!'IMITED FIELD FOR SPECIAL SERVICE 

However, there is a fourth, and I believe even greater, 
field than any of those enumerated for the use of this 
vehicle, and that is as a special, supplementary service 
at a much higher rate of fare to furnish unusual con­
venience to customers who do not object to this higher 
charge. ' In the city of Pittsburgh there are at present 
being operated several bus routes from the suburbs to 
the heart of the city where a 25-cent fare is charged, 
and these routes are being operated with a high degree 
of success. 

You see, it does not make any difference which factor 
of our equation we.change; we can increase the bus-mile 
earnings through raising the fare, reducing the 
length of the trip, increasing the size, or increasing the 
load factor. If we triple the average rate of fare, we 
can either triple the haul or we can reduce the size of 
the bus. It is perfectly practical to operate a 21-pas­
senger bus at a 25-cent rate of fare where it would be 
impossible to operate a 29 or 25-passenger bus at the 
standard rate of fare. 

We know that the American public is vitally opposed 
to a sweeping increase of fare for every one. On the 
other hand, there is no reason why any one should 
object to a higher fare for specialized service, when 
such specialized service does not interfere with the 
regular service given at the regular rate of fare. This 
sp_ecialized service cannot be given by street car, as 
one condition would be a high average rate of speed, and 
an express street car service could not be run on the 
same tracks as the regular street car service. The pub-
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lie would not permit the use of tracks to be put down in 
the street to serve only a selected portion of the com­
munity. 

The history of present-day transportation in all 
American cities shows that while the community as a 

• whole may fight to the last extremity for a low rate of 
fare, there are certain elements in the community that 
pay little attention to the cost of transportation as long 
as such transportation is speedy and comfortable. These 
are the elements that are at present using their private 
cars to go back and forth to their jobs, paying not only 
for the depreciation, upkeep and operation of these cars, 
but a substantial sum to house them in garages when 
they have reached their destination. 

The modern bus with its high average rate of speed, 
which would be automatically made still higher by con­
fining the number of passengers carried to the seating 
capacity of the bus and keeping the bus within reason­
able limits of size, would exactly follow the needs of 
this class of citizenship and by the collection of fares 
approximating 25 cents per person, would be made a 
profitable transportation medium. There is hardly a 
city in the United 'States of 150,000 population that 
could not well support this supplementary service, and 
the demand for vehicles for this service would furnish 
to the motor bus manufacturing companies a more 
stable market than the attempt to force into mass trans­
portation at standard rates of fare vehicles wholly im­
practical to operate from a profitable standpoint. 

SEES ENLARGED FIELD FOR Bus 

There may be ·a feeling that I am attempting to 
argue a restriction of the bus in urban transportation. 
I believe that by intelligently working out the best use 
of the bus, we enlarge its ultimate use. If the attempt 
had been made in Youngstown simply to parallel street 
railway transportation routes with bus routes, the in­
vestment in the buses would have been lost. Our com­
pany would have been crippled in its ability to buy 
either street cars or buses. However, as a result of the 
effort to co-ordinate bus service and street car service, 
using each class of service where it is best adapted, we 
are now operating nearly as many buses as we are 
operating street cars, and as a result, our street railway 
situation has been improved and our bus operation is 
self-sustaining. Surely this example is a vindication of 
the policy of co-ordination and not of substitution. 

There is scarcely a city in the country where there 

TABLE V-DETAILED ANALYSIS OF BUS OPERATING RESULTS I~ 
YOUNGSTOWN, EXPRESSED IN CENTS PER BUS-MILE. 

EFFECT OF AGE OF EQUIPMENT ON OPERATING 
COST IS REFLECTED IN THE FIGURES 

Ten 
Sept.-Deo. Months 

1922 1923 192 ◄ 1925 1926 
E'\'tipment: 
' epairs-buildings .. , , .. , ......... 0.36 0.11 0. 10 0.05 0.02 

Superintendence ...•............... 0.01 0.20 0,27 0.31 0,29 
Repaire-ehassio. , , •.•...........• 1.51 I. 52 2.32 2. 63 3,86 
Repairs-bodies .... ... ... ......... 0.09 0. 25 0 .22 0.34 0.40 
Tire repairs and renewals* . ......... 0.03 0 . 83 I. 59 1.66 1.56 
Accessories . ....... ........ ....... 0. 31 0.29 0.29 0.39 0.00 
Shop expense• ...•.• ....•..• ..•..•. 0.37 0. 12 0. 07 0.08 o. 02 

Total equipment .. , ..•...•........ 2. 63 3. 21 4.76 5.46 6. 15 

Conducting transportation: 
Superintendence ....... , ........... 0.00 I. 03 I. 29 I. 28 I. 16 
Chauff'eure.' wa.ges ..•.............• 6.05 6.34 6.94 6.73 6.83 
l\li.sceUaneoueservice expense ........ 0.23 0. 12 0. 31 0.22 0.24 

Dispstchers' and street men's wagest: 
Garage employees ............ · .••• ·. I. 65 1.57 2. 19 2.29 1.80 
Ga raga expenses ................... 0. 18 0. 17 0.24 0.29 0.96 
Gasoline ........... , ............ .. 2.89 3. 34 3.39 3.71 3.55 
Lubrication ....................... ' 0.54 0.62 0.51 0.37 0.35 
MisceUaneous transportation expense 0.28 0.28 0.32 0.45 0,59 --

Total conducting transportation .. , 11.83 13.47 15.19 15.34 15. 48 
Traffic-advertising ...... , , .•...•.. 0.00 0.01 0.00 0.00 0,00 

General and rniseellaneouo: 
Salaries-general officers ............ 0.00 0.29 0. 27 0.24 0.19 
Salarieo-general officers' clerk,, ...... 0.00 0. 15 0. 14 0. 15 o. 14 
Office supplies and experu,es ........• 0.00 0. 10 0.13 0. 10 0,05 
Miscellaneous general expenses .. , , , , 0.05 0.20 0.26 0.32 0. 24 
Liability insurance ................. I. 33 I. 92 2.23 I. 72 2.41 Fire iosurance ....... .............. 0.08 0. 10 o. 28 0.23 
Stationery and printing. , • , • , .• , .•• , 0.02 0.01 0.02 0.02 0.03 
Stores expenae ..................... 0.00 0.00 0.00 0.00 0.04 
Rent of equipment ....... , ..•.....• 0.00 0.18 0.01 0.09 0.00 
Rent of g!lrage . •••.••• , ••.••.•••.• 0.55 0.47 0,46 0,39 0.79 

Total general and miscellaneous .... 2.03 3.42 3.80 3.26 3. 89 

~pent railway commissioner-ealary 
0.00 0.00 0.26 0.28 0.29 and expense ................... 

Total operating expenses .. , ...... , •. 16.49 20. 11 24. 01 24.H 25.81 
Earnings .••....................•... 25.20 2 ◄ .90 29. 40 29.39 31.01 --Operating, net ........ ....... ...... 8. 71 4. 79 5.39 5.05 5.20 

Taxes ....... .... .................•• 0.65 0.46 0. 97 0.86 0.66 
Depreciation at 25 per cent per year .••. 2.31 2. 98 4.22 3.93 2.83 

Net .............................. 5. 75 1.35 0.20 o. 26 1.71 
Fixed charges-8 per cent investment ... 0.77 1.01 I.DO 0.96 o. 92 

Surplus or deficit ...•..•.....•..••. 4. 98 0.34 0.80D 0.70D 0.79 

Coet of service ..................... 20.22 24.56 30.20 30.09 30.22 

* Guaranteed. 
t Included in "Superintendence Conducting Transportation." 

have been sufficient street railway lines built in recent 
years to extend service into newer portions of the city. 
There is scarcely a city in the country where additional 
short bus routes cannot be operated to sections already 
served but not sufficiently served with street railway 
lines, and there is not a city in the country of more 
than 150,000 inhabitants that does not furnish a field 
for the specialized, superior bus transportation at .1. 

higher rate of fare. 
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Old Rails Used · to Surface 
' Highway Crossings 

This and Other Track and Overhead Methods Have 
Recently Been Developed by the 

Illinois Traction System 
/ 

W ITH its more than 500 miles of track, the Illinois 
Traction System has necessarily had to make a 

study of the best method of track construction at high­
way crossings. The fact that its lines are crossed many 
times in Illinois by improved highways, on which there 

is a large amount of high-speed and slow-speed auto­
mobile traffic, bas emphasized the need of both a 
satisfactory and durable form of laying pavement at 
these points. The methods' followed are described in the 
brief filed by the company in connection with the Coffin 
Award contest. · ' ·, 

After having tried numerous types and kinds of mate­
rial for surfacing highway crossings the company 
decided that old rails would be the most economical 
foundation for construction of this kind because such 
paving would require less maintenance and have a 
longer life than other types. As shown, the old fails 
are laid parallel to the running rails, with all spaces 
between rails filled in except for the space required 
by the wheel flanges. The first crossings built in this 
way were so satisfactory, both from the standpoint 

of pract icability, economy and satisfaction of the pub­
lic, that 30 additional crossings of similar construction. 
have been installed. 

Some other interesting methods followed by the· 
overhead maintenance department and the maintenance'. 
way department follow: 

The overhead maintenance department effected an. 
additional economy by increasing the number of main­
tenance sections from six to nine and equipping the 
maintenance crew with a gasoline motor car and tower 
car so they_ would not have to depend on the regular 
line. cars for their work. The combined crews main-­
tain everything in their territory, such as substations,. 

Ohl Rn.II Is Used by I.T.S. Surfacin g Highway Or,099lnr;■ 
at Various rolnts 

telephones, signals, overhead trolley and pole lines. By 
reducing the length of the sections and eliminating the­
expense of train crews for line car operations an~ delays 
of· the linemen a total saving of approximately $1,000 
per month was made. Each line crew is now equipped 
with a full set of "hot line" tools, which allow ordi­
nary replacements and repairs without interruption of 
transmission service. 

At substation locations where conditions permit desir­
able living quarters are maintained. This arrangement 
allows joint operation of the station by man and wife 
and makes possible the securing of higher type and 
more reliable employees. The service obtained and the 
conditions surrounding stations operating in this man­
ner prove the wisdom of this arrangement. 

In the maintenance of way department both main­
tenance and construction methods and practices have 
been planned and executed with the idea in view of 
economy and permanence. Since 1909 creosoted ties 
have been used almost exclusively for main track. Dur­
ing that period 1,081,199 treated ties have been 
installed. This number corresponds to 90.9 per cent 
of the total in service. During the same period prac­
tically all original ties . have been replaced. 

The cumulative saving as a result of creosoting is 
apparent, since had it not been for the use of treated 
ties it would have been necessary to renew more than 
120,000 ties during the past year at a cost of approxi-
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mately $120,000. The actual cost of ties installed dur­
ing this period was $45,600 or a saving of $74,400. 
Treated switch ties also have been used for several 
,years, and during the past year maintenance and instal­
lations were less than 10 per cent of the total. 

Thermit welding of track joints was tried experi­
mentally two years ago, and this year was adopted as 
standard for track in paved streets. This applies both 
to maintenance of old track and the construction 
-0f new. 

Combined Snow Scraper and Sweeper 

INCLUDED in the equipment destroyed in the Hall 
Street carhouse fire of the Grand Rapids Railway, 

Grand Rapids, Mich., in July, 1924, were two sweepers 
and a snow plow. The company had two passenger cars 
which, due to extremely heavy weight, small vestibules 
and bulky proportions, were objectionable for regular 
service. It was decided to remodel these into combina­
tion snow plows and sweepers to replace similar equip­
ment destroyed. These cars, originally built by the 
Cincinnati Car Company, were 44 ft. over all and 32 ft. 
over body. In remodeling these the interior of the car 
was completely stripped of its furnishings, the monitor 
deck was removed and the car body was strengthened to 
withstand the stresses set up by the operation of the 
scrapers and sweeper broom. An adjustable swinging 
scraper was purchased, together with a broom and 
frame. Root spring scrapers were placed at the ends 

· and in addition a flanger was installed on each side of 
the car. This latter can be operated through chains 
from the inside of the car. The broom and propelling 
apparatus were placed midway between the trucks, 
which is quite a unique feature in sweeper design. A 
railway motor, old but in good condition, was used for 
propelling the broom. 

The resistance units, air compressor, air reservoirs, 
etc., which originally were underneath the car, were 
removed and installed inside the car. Bins were also 
constructed for sand and salt, so that when out on the 
line the crew could salt switches or sand the rails where 

All Electrical Equipment, such as Resistors, Compre■sors, etc., 
Is Inst.ailed Inside the Car 

needed. The car is driven by four GE-70 motors and 
is arranged for double-end operation. An apron is used 
at the end of the broom to keep the snow down so that 
it will fall close enough to be taken up by the flanger, 
as otherwise it would be thrown far away and against 
windows and automobiles. When tested 'the plow per­
formed admirably under all conditions. Snow was 
thrown outside by the plow and broom and was caught 
by the scraper and carried to the side of the street, 
there to be taken care of by the city. 

By driving the broom with a separate motor greater 
efficiency has been obtained as compared with equipment 
previously used in which the broom was driven by the 
same motor that propelled the car. The use of this 
equipment has decreased the number of men in the snow­
fighting crew, with resultant lower operating cost. The 
total amount expended in the reconstruction of this car 
to provide snow plow and sweeper was $4,337. 

Exterior View of Snow P1ow with Side Flan.r;er In Po■ltlon 10 that a Space 10 Ft. Outside the Car h Cleared 
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Twin-Drive Bus Malies Its Appearance 

DSTINCTLY different from anything that has 
been placed on the market heretofore is the new 
Twin Coach designed and built by Frank R. 

Fageol, Oakland, Cal. The bus, which is illustrated 
herewith, has two four-cylinder engines, one on each 
side of the chassis, which drive the two rear wheels 
through separate worms. According to the builder, the 
aim is to reduce the passenger-mile cost of transpor­
tation. 

The new bus, which is built low to the ground; has an 
over-all height of only 8 ft. 4 in. The over-all length 
is 31 ft. 6 in. and the width 94 in. The general appear­
ance is somewhat similar to that of the Birney street 
car, although there has been worked into the design a 
streamline effect that gives it a long, low, rakish look 
quite in conformity with present-day automobile tend­
encies. The wheelbase is 203 in., which gives a turn­
ing radius of 34 ft. The gross weight fully equipped is 
13,000 lb. It is stated that the vehicle is capable of 
speeds up to 55 m.p.h. 

In its construction the chassis and frame are more 
closely dependent on each other than in buses of the 
usual types. The chassis is a frame of light construc­
tion, channels running from front bumper to rear 
bumper being fastened together to form an H-shaped 
structure. On this is mounted the steel body frame, so 
built up that the two side structures of the body, to­
gether with the chassis channels, form individual trusses 
tied together by means of the chassis cross members and 
the sheet steel center panel of the roof. This arrange­
ment allows for the flexing of the chassis along with 
the body. 

On either side, mounted in a recess between the 

New Vehicle Developed by F. R. 
Fageol Has Two Separate 
Power Plants Located Beneath 
Body - Absence of Hood in 
Front Leads to Radical Changes 
in Design from Ordinary Type 

chassis channel and the body side sill, is a four-cylinder 
engine, with 4-in. bore and 5½-in. stroke. Directly in 
front of each engine is mounted a radiator with header 
tank. Each of these power plants is incased in a sheet 
steel compartment. Power from each engine is carried 
through an individual clutch, transmission and short 
propeller shaft to an inverted worm drive mounted 
adjacent to the brake drum and wheel. There are thus 
two individual and self-contained driving units. The 
inverted worm housings are joined by a 3-in. steel tube 
which acts as a stiffening member. Each worm hous­
ing has a spring seat mounted close to the brake drum 
to minimize the bending action on the tubular tie. 

The Interior of the 'l'wln Drive Bus Is Not Unllke That of OLhe r 
T y 11<·s, Js x~ept Slcle Senl s Are Plneed O v er the l\Cotors 
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Because of the side location of the power plants it 
was found possible to incorporate many innovations in 
the design. On the forward end of each crankshaft is 
mounted a 600-watt generator and a 9-cu.ft. capacity 
air compressor. Together with the 6-volt, 300-amp.-hr. 
storage battery, these are carried on a shelf in front of 
the radiator. The 50-gal. gasoline tank is carried be­
tween the main frame channel members at the center 
of the chassis. Feed from the tank to the carburetor is 
through tw6 Stewart vacuum tanks mounted in the side 
panels of the body just in front of the radiators. The 
filling pipe for the gasoline tank is on the left-hand side.· 

Air is carried through louvers on each side of the 
body through the radiator, thence it is driven by a fan 
down past the engine and out under the bus. To make 
the engine accessible a side plate may be removed as 
shown in one of the illustrations. The engines are built 
in pairs, right and left, so that the valve mechanisms 
and the carburetors are placed on the outside where 
they are available for easy adjustment and maintenance. 

Steering is done in much the same manner as it is 
on the ordinary type of bus. The steering wheel, how­
ever, is mounted ahead of the front wheels, so that the 
drag link is to the rear rather than to the front. The 
203-in. wheelbase and the length of the vehicle place 
the driver's position approximately 4 ft. ahead of the 
wheels. This position does not materially affect the 
"feel" of the driving. 

The driver's position is to the left, directly back of 
the large front window, being similar to that in an 
electric street car. The control is practically identical 
with the type used in the ordinary single-motor bus. 
A single pedal actuates both clutches and a gear-shift 
lever both transmissions. Two accelerator pedals are 
mounted side by side. The two form a footrest and are 
used to synchronize the two engines. By rocking the 
foot the operator can feed additional fuel to that engine 
which does not appear to be pulling its share of the 
load. Two floorboard type starter buttons are located 
to the left of the driver's seat. 

. .\hMe1H•e of a Jlood in 
1',ront l\lnkee the Xew 
\ rehlele I~conomku.l of 
Street S1tace 

♦ 

.,-:---------------

. .. 
. . . 

A Remo
0

vable Panel on Each Side Gives Easy Aeeess 
to the Driving 1\leehanlsm 

All four spring mountings are identical, 60-in. x 3½-in. 
springs being used all around. Tires are single pneu­
matic on all four wheels. The mounting of the brake 
mechanism is compact and is built integral with the 
brake drum mounting. 

Interior trim is steel with side paneling of mahogany­
finished Haskelite. The floor is exceptionally light in 
weight, being of H-in. plywood laid in sections so that 
it can be removed readily for inspection of the driving 
mechanism. The ·· roof is of the arch type, extended 
slightly at the front end to form a hood for the illu­
minated sign. There is a slight break in the middle. 
increasing the height about 1 in. directly over the aisle. 

The lighting is indirect. The ten 21-cp. lamps are 
placed at the back of a molding located above the win­
dows just below the advertising rack. Reflectors back 
of the lamps throw the light up against the advertising 
racks and onto the white enameled ceiling. 

Folding doors are located at front and 1·ear. They 
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are air operated. The floor level is 25 in. above the 
street. One intermediate step is used, 11 in. above the 
ground, so that the rise from the step to the floor of the 
bus is 14 in. Windows are framed with brass sash and 
are arranged to lift. · 

The corners of the veh.icle are rounded and the glass 
in the corner windows is curved to conform to the body 
lines. Both ends of the body, which are identical in 
shape, are fitted with metal visors. The front has two 
headlights and there is a bumper at each end. Directly 
behind each bumper is a recess for a spare tire. 

Seats are provided for 43 passengers, and there is 
room for 30 standees. Above each sheet-steel compart­
ment housing for the engines is a side seat accommodat­
ing two passengers. Side seats are also placed over the 
four wheel housings, which cut up the body. Other 
seats in the body face forward. A lounge-type seat 
which accommodates six passengers is carried across 
the rear of the vehicle. 

1[11 
The Readers' Forum 

Gross Net Tax Making Progress 
AMERICAN ELECTRIC RAILWAY ASSOCIATION 

111111 

NEW YORK, Feb. 15, 1927. 
To the Editor: 

I read with great interest your editorial in the ELEC­
TRIC RAILWAY JOURNAL of Feb. 5, 1_927, regarding taxa­
tion. In this you brought together the views of John 
J. l\Ierrill of the New York Tax Commission and Prof. 
Edwin R. A. Seligman of Columbia University. It does 
not often happen that the theorist and the practical 
man are in such complete accord, but in this case you 
have it, and by bringing these views together you have 
made out a very strong case for tax revision in this state. 

I feel sure that much will be accomplished throughout 
the various states, if the' industry realizes that tax re­
form is no longer a mere theoretical matter but is a 
subject that can be approached with real hope of suc­
cess. Within the last few days gross-net tax bills have 
been presented by the railroads in two of the New Eng­
land States, and a third bill of the same nature will 
probably be presented in Wisconsin, as a result of the 
report of the interim committee on administration and 
taxation, in which the committee states: 

That there should be a closer approach to uniformity in the 
taxation of public utilities is acknowledged by everybody, 
hut the hitch comes over whether they should be taxed at 
the local rate or at the average state rate. To us it seems 
that there are valid objections to both of these bases. In 
fact, much is to be said against taxing utilities on their 
property at all. What is the true market value of a public 
utility is very difficult to determine and it is still harder 
to allocate this total value fairly to each of the several 
taxing districts in which its property is located. Undoubt­
c:dly it is simpler to tax utilities upon their earnings and 
also more equitable. Clearly, however, it will not do to 
base the tax solely upon net earnings, because this would 
often result in no tax at all from large companies. The 
best suggestion made is that public utilities should be taxed 
upon what is known as "gross-net earnings" basis, such as 
was proposed by a special legislative committee in New 
York some years ago. Under this plan both the gross and 
the net earnings are taken into consideration in determin­
ing the tax, and no company escapes entirely and the com­
panies with the largest net earnings also pay the highest 
rates. That this method of taxing public utilities deserves 
serious consideration, we are convinced; but we have not 
been able to work out the details of this plan or to make 

the necessary calculations to see where it would lead. We, 
consequently, refrain from recommending any change in the 
taxation of public utilities. 

An editorial such as yours cannot fail to help our 
industry. LESLIE VICKERS, 

Economist. 

Approves Use of "Popular" Transportation 
CITY OF DETROIT 

Department of Street Railways 

Feb. 18, 1927. 
To the Editor: 

Allow me to compliment you upon the editorial appear­
ing in the Feb. 12 issue of the ELECTRIC RAILWAY JOUR­
NAL commenting upon the term so commonly used to 
designate that type of transportation which moves the 
multitudes. 

Your suggestion to substitute the word "popular" for 
"mass" when referring to this type of transportation 
is indeed very appropriate because the mention of the 
word "mass" as applied to transportation generally car­
ries with it a picture of a vast throng or jam of human 
beings, which certainly does not tend to popularize that 
form of transportation in the minds of the traveling 
public. 

Another misnomer which is quite commonly used, at 
least in this part of the country, is the teum "platform 
men" used in reference to motormen and conductors. 
It is the writer's opinion that "trainmen" is a more 
fitting term to use in designating that type of employ-
ment. D. A. SMITH, 

Acting General Manager. 

It Hits the Nail on the Head 
EAST ST. LOUIS LIGHT & POWER COMPANY 

Feb. 15, 1927. 
To the Editor: 

I notice the suggestion regarding use of the term 
"popular transportation" instead of "mass transpor­
tation" in the leading editorial of the Feb. 12 issue of 
ELECTRIC RAILWAY JOURNAL, and I think it hits the nail 
exactly on the head. 

I like, too, your thought for the future on "awakening 
the public to a demand for something better in trans­
portation at an appropriate price." 

JOHN H. MITCHELL, 
General Manager. 

Olcl Register Cards Used Again 

FOR several years the Union Street Railway, New 
Bedford, Mass., has used a standard mimeograph 

machine to print letters, circulars, time-tables, notices, 
etc. Recently, however, this machine has been used 
extensively for the printing of forms on the backs of 
discarded register cards, meter cards, etc. The cards 
are made of heavy manila cardboard and after serving 
their purpose as accounting cards were formerly sold 
for old paper or used as note cards. As the backs were 
usually clean, they made excellent record cards when 
run through the mimeograph machine and stenciled 
into form cards. Among the uses found for these cards 
were inspector's traffic checking forms, tire change 
forms, mileage reports and several special checking 
reports. . The cost of making these cards is nominal as 
the cost of the material is practically nil and they can 
be printed by the office clerks at times when they are 
not busily engaged with office work. 
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Maintenance Notes 
for balancing of the wheels during 
the handling process. The jack is 
belt-driven by a General Electric 
2-hp., three-phase, 230-volt, 1,800-
r.p.m., 60-cycle motor, equipped with 
a 4-in. paper pulley. The lineshaft, 
bearings, worm, and in fact all 
parts of the jack adjacent to the 

floor, are boxed in with 1-in. oak 
boards to prevent injury to the work­
men. 

This motor-operated wheel jack 
has resulted in increased production 
and decreased effort due to the ra­
pidity with which it is possible to 
change wheels. 

Motor-Operated Wheel Jick 
DEMOVING a pair of wheels from 
ft a truck or installing a pair of 
wheels in a truck was always consid­
ered a slow and tedious process in 
the shop of the Lynchburg Traction 
& Light Company, Lynchburg, Va., 
until Master Mechanic Cochran de­
signed and constructed a motor­
operated jack for this work. The 
·principal parts of this equipment are 
a line shaft, worm, pulley, lifting 
screw, gear, axle cradle, bearings 
and adjusting screw. 

Brake Gives Uniform Band Wire Tension 

A H-in. diameter steel shaft 10 ft. 
long is designed with a worm of 
3 in. diameter and 7 in. long, ·located 
about 12 in, from the end of the 
shaft. 

About 10 in. from the end of 
the shaft opposite the worm is a 
12-in. x 4½-in. iron pulley keyed and 
fastened rigidly to the shaft. The 
assembled shaft is mounted on four 
bearings fastened to the floor by lag 
screws, and sufficient clearance is al­
lowed between the pulley and worm 
and the floor. A !-in. adjusting 
screw, mounted on the worm end 
of the shaft, provides a means for 
taking up lost motion between the 
worm and gear teeth. A 14-in. worm 
gear wheel in mesh with the worm 
drives a 3½-in. diameter lifting screw 
passing through its center. A 6-in. 
hole in the pit floor 7 ft. deep al­
lows free and unobstructed upward 
and downward movement of the lift­
ing screw. A heavy malleable-iron 
grooved axle cradle mounted on top 
of the lifting screw provides a means 

Close-Up Ylew of the Brake, l\' hlch Ia of 
the Automobile External Contractln1: 
Type. It Ia Held Closed by ,veights on 
the L<"Yer, but Is Opernte<l RN the Tf"n&ion 
on tho Wire Turne on the l'nlley Shown 
.Just Aho,·" the Brake 

PROPER tension is maintained in 
the banding wire as it is fed to 

the machine by an apparatus which 
automatically controls the release of 
wire from the spool and also holds 
the tension as the band is laid on 
the armature. The device is in­
stalled in the shop of the Los Angeles 
Railway. The arrangement of pul-

Pian 

1
, 1{'shafi 

li!"x4j''pu!lf!!,Y•, 

·•· Floor level 

G ale, l'deep Side Elevation. 

l\lot.o'r-Operated Jack for Installation or Removal of ,vhcel& from Trn<"ks 

leys, levers and brakes is in a wood 
framework approximately 2 ft. 
square by 7 ft. in height. It is lo­
cated about 4 ft. in front of the band­
ing lathe. 

From the accompanying drawing 
it will be seen that the wire leaves 
the supply spool, which is carrf ed on 
a shaft at the rear of the framework, 
to the feed pulley at the front of 
the apparatus. The path of the wire 

To Banding 
machine 

Jllngrnm of Appnratus Wblclt lllalntaln■ 
l'roper Tension In Banding \\'Ire ond at 
the Snme Time Holds That Tension 
"'heo the )lneblne IN Stationary 

is such as to engage pulleys which 
are so mounted as to have an effect 
on releasing the brake mechanism 
and allowing the supply spool to 
revolve. 

The wire carried upward over a 
pulley, then down to a pulley mounted 
on a shaft, which in turn is fastened 
close to the fulcrum of a lever arm. 
This same arm extended carries the 
tension weight at the extreme end 
and at its other end operates the 
clamp which closes or opens the band 
brake on the supply spool. From 
this pulley the wire is carried to 
three pulleys at the top of the ma­
chine, thence down to the feed pul-
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Ban,llng l\'lre ls lllulntnJned at the Proper Tension In the LoA Angeles Railway Shop 
by an Apl)arntus " ' hleh ln<-lndes on Automatically Operated Escapement Bruke 
n11d a nevlee for J\Inlntalolng the TensLon In the ,v1re l\'hcn the A~matore Is Not 
Uotntlng. It lN Plnt·e.l .AJ>J>roxhnutely 4 J,"t. In Front of the U.n1ullng J..,11,th e 

ley, which is a little below the level 
of the work in the adjoining band­
ing machine. Of the three pulleys at 
the top of the machine two are sta­
tionary. The center one with weight 
attached may be lowered by a winch 
and rope. When lowered, the weight 
is hung on the wire to maintain the 
tension which ordinarily is set up 
by the rotation of the banding ma­
chine. Thus, when the machine is 
stopped for finishing off the banding, 
the tension is maintained until the 
wire is fastened. The movable pul­
ley and suspended weight take care 
of this. 

The frame of the apparatus is 
built up of 2½x2½-in. wooden mem­
bers securely braced and anchored to 
the floor. This takes care of the pull 
of the banding wire, which for 
No. 16 gage steel wire, as used on 
the Westinghouse No. 306 armatures, 
amounts to 400 lb. For the No. 24 

wire used on compressor armatures 
a tension of only 40 lb. is used. This 
pressure is measured by means of a 
spring balance connected in the line 
at the time work is started on an 
armature. By adjusting the weight 
applied to lever A the tension may 
be controlled. 

A feature of the apparatus is the 
ease with which spools of wire may 
be changed. The flange of the spool 
has been drilled to take a long set . 
screw which fastens the spool to the 
shaft. The shaft in turn is fastened 
by means of a removable pin to the 
brake drum. By loosening the set 
screw and disengaging the shaft pin 
it is possible to slip the shaft out 
endways and change · the supply 

Equipment repairs made in time 
Will save "pull-ins" from the line. 

• 

spool without disturbing the set-up 
of the machine. By placing a crank 
handle on the end of the shaft, it is 
possible to back off-that is, rewind 
on the supply spool wire which 
already has been applied to the 
armature. 

The banding lathe used is a re­
built engine lathe driven by a small 
electric motor through a worm. A 
pedal operated cone clutch controls 
the drive between the motor and the 
lathe. · 

Linoleum and Flexible 
Rubber Floor Covering 

BELIEVING that a neat, clean and 
attractive floor covering will 

have a tendency to attract the pub­
lic, the Wilkes - Barre Railway, 
Wilkes-Barre, Pa., has equipped one 
of its car floors with linoleum and 
flexible rubber mats. Underneath 
the cross-seats the floor is covered 
with a design to represent tile work. 
The edges of this are bound with a 
1-in. brass strip neatly screwed to 
the floor. Though the center of the 
car and in front of the longitudinal 
seats the floor is covered with a flex­
ible hard rubber mat made of ft-in. 

Deolirns of Linoleum and Flexible Rubber 
Mata Harmonize 

x 2-in. pieces of hard rubber spaced 
½ in. apart and bound by steel strips. 
The linoleum and mat are on the 
same level. The mats have a clean 
surface at all times since all dirt 
falls through to the floor. 

This floor covering gives a very 
impressive appearance, and since the 
mats can be rolled up easily to per­
mit sweeping this appearance can be 
maintained. 

The linoleum, with its pleasing 
tile effect, and the brass binding 
strip create a pleasing interior effect. 
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N~w Equipment Available 

Time Saved by Quick-
Setting Cement 

Days, 

CEMENT having high crushing 
strength and quick-setting quali­

ties with a chemical composition 
which does not differ materially from 
ordinary cement is being made by 
the Societe Coloniale des Chaux & 
Cements Portland of Marseilles, 
France, under the name "Super­
Flambeau." lt is handled in the 
same way as ordinary Portland 
cement. Its quick-setting feature 
does not hamper the mixing and 
pouring, which can be done at the 
same speed as when handling ordi­
nary cement. 

Tensile Tests of Plantlc l\Iortur Using a I: 3 
)fixture of Super-Flambeau Cement 

compression may be assumed. The 
strengths and setting time char­
acteristics of S. F. cement are shown 
by accompanying curves. 

Advantag13s claimed for this 
cement on account of its strength 
and quick setting are: (1) Economy 
in wood plank forms, because the 
forms can be removed two or three 
days after the pouring; (2) economy 
in time, because the reinforced con­
crete object can be turned over as 
finished after five or six days; (3) 
general economy, because the sec­
tions of reinforced concrete girders, 
pillars, blocks, foundations, etc., can 
be reduced. 

The chemical analysis of this 
cement is as follows: 

Per Cent 
Soluble •ilioa.. ... . . . . . . . . . . . . • 22. 10 
Sand....... . ... ... ........... . ......... 0. 20 
Aluminum. ............................. 6. 70 
Iron oxide.............................. 2. 75 
Chalk............................... ... 62. 00 
Magnesia .... . .................. ,....... 1,62 
Sulphuric anhydride..................... 0. 59 
Ashes.... ... .......... .................. 3.65 
Undetermined elements.......... .......... 0. 39 

100 . 00 

S. F. cement shows the following 
sieve test: 

Per Cent 
0.0 

As a basis for calculation a 
strength of 100 kg. per square centi­
meter (1,420 lb. per square inch) on 

Retained on 324-mesh nieve ..•..•......•• 
ltetained on 900-mesh sieve ... •. · .•.•••.... 
.,etained on 4, 900-mesh sieve ... ••...•... .. 
Fineet powder ........... .. ..... , ... ... . . 

0. I 
0.9 

99.0 

100. 0 

COMPARISON TESTS IN IOLOGRAMS PER SQUARE CENTIMETER 

~--- Number of Daya---~ 
Mixture One Two Three Five Seven 

Cement-200 kg. Gravel-800 liters. Sand-400 liters.} 66 131 165 204 215 
Water-5.7percenl ~ 127 161 195 201 

Average . •••••.•.... .. . ..........•..•....... • ••••••, 65.5 129. 163 200 208 

MixtC~~ent-250 kg. Gravel-800 litero. Sand-400 liters. l 72 
Water-6.5 per cent. I 72 

152 190 245 281 
158 193 251 282 

Average .............. . .... .... .... ... ...... , ......... 72 155 191 248 281 

Mixt~«:nent-300 kg. Gravel-800 titers. Sand-400 litern. 1 60 
Water-7. 2 per cent. I 60 

167 • 191 246 299 
155 194 244 297 

Average ....................................... , ••. ,. 60 161 192 24 ◄ 298 

ULTIMATE TENSILE STRENGTH IN KILOGRAMS PER SQUARE CENTIMETER 

One Two Three Five 
Number of Dab• 

Seven 28 ne Two Three Five Seven tl 35. I 39.5 53.0 54.1 243 311 383 494 550 
37.4 40. 7 51. 8 54.0 277 362 469 469 5S4 

Pure cement with 24. I 32.6 43.1 50,8 S9.2 238 298 358 473 575 
25 per cent water 29. 8 38. 2 49.3 54.0 53.0 247 366 507 511 469 

30. l 38.1 45.5 52.6 56.3 273 298 469 473 503 
27.9 38,4 H.3 50. l 59.8 251 332 383 503 567 

Average ..... 29. 7 36.6 43.4 52.0 56. I 255 328 428 487 536 
Ma:dn;,um .. . 31. 5 38.0 45. l 52.8 57. 4 262 343 457 495 562 r· 21.4 27.4 34.0 36. 1 37.4 68 149 175 273 256 

Mixture l cement 12. 0 21. 2 31. 2 31.9 31. 7 34.5 64 145 192 256 277 
and 3nand with 12. 2 24.9 36. l 35. l 35.0 35.2 64 154 196 239 328 
10.6 per cent 12.0 20.4 26.4 32. 6 39. 1 35.4 60 158 200 268 281 
water. 12. I 19.9 29.1 33.0 29.8 35. I 60 162 170 256 290 

11. 9 23.2 29.0 34.1 32.6 38.2 64 149 213 260 277 

Average .... . 12.0 21,7 29. 9 33.5 34. l 36.0 63 153 191 259 287 
~faximum . .• 12. 1 22.4 31.4 34.1 35. 7 36.6 65 156 200 264 294 

28 
248 
263 

25S 

325 
336 

330 

361 
3H 

352 

28 

392 
358 
328 
358 
337 
324 

349 
361 

Mixed with 25.5 per cent of its 
weight of water at 15 deg. C., the 
cement will begin setting after 2½ 
hours, and will have set completely 
after 41 hours, while exposed' to 
humid air. lmmersed in water, the 
setting will begin after three }_lours, 
and will have been completed after 
six hours. 

Tensile and compression strengths 
of samples of S. F. cement, at various 
ages, are given in the two accom­
panying tabulations. 

The "Elimination of Waste Cam­
paign" activity 

Refers especially to the "Short 
Strand Shoddy" variety. 

Improved Wiring for 
Switch Groups 

IMPROVED design of main wir­
ing for switch groups types 251 

and 264 has been announced by the 
Westinghouse Electric & Manufac­
turing Company, East Pittsburgh, 
Pa. Use is made of the type 480 
main wiring, eliminating many wir­
ing troubles. New design of ter­
ll)inal studs permits assembling the 
switch units in place independent of 
the connection straps. Lock washers 
are used to keep the studs tight. In 
case any of the connection straps be­
come loose in service the switch units 
are not affected. The connection 
straps can be removed without dis­
turbing the switch units. 

A cup washer replaces the two 
upper molded vulcabeston washers 
of the type 264 main wiring and the 
molded flat washer and thin cup 
washer, originally used on the type 
480. It also replaces the fishpaper 
guard on top of the base plate. This 
new washer provides greater creep­
age distances and improved insula­
tion. Shrinkage of the new micarta 
duck washers is much less than that 
of the vulcabeston. Where the new 
type of main wiring is used any 
shrinkage which may occur does not 
cause the connection on the straps 
to become loosened. This feature 
eliminates burning which occurs with 
the older design due to shrinkage 
and loosening of the straps. 

New bent connection straps are 
used to replace the flat straps and 
copper spacing collars used with the 
old design. This eliminates the spac­
ing collars, thereby reducing the 
number of contact surfaces and con­
sequently the chance of burning if 
the straps become loosened. 
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Association News & Disc·ussions 

Co-ordination and Safety Discussed 
by l(entuckians 

First vice-president, Samuel Riddle, 
Louisville. 

Second vice-president, L. B. Herring-
ton, Louisville. 

Treasurer, A. A. Tuttle, Louisville. 
Secretary, E. F. Kelley, Louisville. 
The new executive committee is com-W HAT has been generally charac­

terized by members as the most 
successful and interesting meeting in 
the records of the Kentucky Public 
Utilities Association was the two-day 
convention held at the Brown Hotel, 
Louisville,· on Feb. 18 and 19, it being 
the tenth annual gathering of the 
organization. Business sessions were 
held on Friday afternoon and Saturday 
morning with the annual banquet on 
Friday night, in the Crystal Ballroom 
of the hotel, followed by a dance. The 
attendance was 278, while 389 persons 
were seated at the banquet. 

From the standpoint of electric rail­
way operators there were two· talks 
of principal interest. One was by W. 
H. Sawyer, president of the American 
Electric Railway Association, who 
spoke on "City and Interurban Trans­
portation." An abstract of Mr. Saw­
yer's address appears on this page. 

Neil W. Funk, director of safety 
Louisville Railway, in discussing safety 
work, held that there was a time when 
the employer's first inquiry, following 
an accident, regardless of bloodshed 
and suffering, was "What's it going to 
-cost us?" Everything else was second­
ary, instead of life and suffering being. 
the first consideration. There were 
dangerous machines, poor lighting, and 
criminal negligence, no safeguards. 
Workers were so many foreigners, or 
what not. Mr. Funk held that no 
chances should be taken with the 
humblest of employees even to the 
losing of a little finger. The sentimen­
tal side of employment was stressed, 
and the argument made that even 
though the work did not save the com­
pany a cent it increased morale, affec­
tion of employees for employer, 
improved relations between capital and 
labor, and what was gained was well 
worth while, as it results in an organ­
ization. It results in a sense of loy­
alty where they have the inspiration 
given them by the company really 
caring for their welfare. He held that 
the safety movement was the greatest 
and grandest gesture that humanity 
has yet made. 

President T. B. Wilson, in his 
annual address, touched on the electric 
railway and bus situation. He said 
that no one in the electric railway in­
•dustry holds any doubts as to the future 
of that class of transportation in large 
cities. The electric car has demon­
strated thoroughly that it will remain 
the backbone of mass transportation. 

'The small city line still is a problem. 
Harry Reid, president of the Na­

tional Electric Power Company, New 
York, told of incidents in the growth of 
power and light utilities in Kentucky 
-during the last twenty years. Mr. 

Reid, a former president of the associa­
tion, entered the utilities field at Ver­
sailles, Ky., twenty years ago. 

Officers for the coming year, as 
named at the conclusion of the pro­
gram, were as follows: 

President, W, R. Power, Ashland, 
Ky., general manager Ohio Valley Elec­
tric Railway, Huntington, W. Va. 

posed of the officers, along with T. B. 
Wilson, Louisville, retiring president; 
J.P. Barnes, Louisville; W. H. Harton, 
Covington; J. P. Pope, Lexington; P. 
S. Pogue, Louisville; H. D. Fitch, Bowl­
ing Green; W. S. Cramer, Lexington, 
and H. J. Cochrane, Maysville. 

Transportation a Community_ Problem* 
BY w. H. SAWYER . 

President American Electrlc Railway Associa tion 

P. UBLIC utilities as a group have 
much in common, and especially are 

their aims and desires to serve their 
communities distinctly in common. 
There are, however, phases of the 
electric railway problem which appear 
to me more complex than those of any 
other industry. 

The light and power and gas utilities 
meet their customers perhaps once a 
month. We meet ours twice a day, and 
every time we ask them for money. 
The major item of our expense is for 
employees who meet the public as our 
representatives. This item is compar­
atively an inappreciable portion of the 
expense of the electric light and power 
or gas company. We want our conduc­
tors and motormen to be courteous and 
helpful, and taking into account the 
conditions encountered, I believe we 
are far more than fairly successful, 
but I just want you to realize that 
with 30 per cent of our total operating 
expenses -paid to motormen and con­
ductors we have a real problem, and 
one that is seldom fully appreciated. 

You electric and· gas men have your 
peak loads, and satisfactorily to meet 
peak demand conditions adds to, your 
responsibility, but only to a compara­
tively minor extent. It is an economic 
impossibility with the street car or 
with the bus to give every customer a 
seat during the rush hours. Nor is it 
always practicable even approximately 
to meet this desirable condition. If we 
were to give a seat to every passenger 
during the rush hour a 15-cent fare 
would not give as much net revenue as 
would a 10-cent fare if we carried dur­
ing the rush hour standees up to, but 
not to exceed, the number of seated 
passengers. To obviate one of the most 
common complaints, therefore, is eco­
nomically impracticable. Please keep 
in mind that I am referring to city 
transportation with either buses or 
street cars used to take care of all the 
transportation requirements. The pub-

• Abstract o! an address before the 
Kentucky Association or Public Utllltles, 
Louisville, Feb. 18, 1927. 

lie generally does not appreciate that 
with bus operation in the street car 
field the bus has to take care of only a 
portion of the total traffic. I have in 
mind particularly a more western city 
where bus service is given, paralleling 
and competing with the street car serv­
ice in the cream of the traffic. ·.1 ne 
bus in this instance may give a seat for 
every passenger and charge but 10 
cents, but it does not take care of all 
the traffic which may present itself. 
All it purports to do is to take care Qf 
traffic up to the seating capacity. When 
the blizzards and the rains come and 
the automobile user seeks public trans­
portation it is the street car that must 
take care of his needs. Therefore, do 
not let yourself be misled into making 
an unfair comparison between the 
vehicle or system which takes cream 
traffic or limited traffic only and is not 
prepared at all times to take emer­
gency and abnormal traffic. 

PLENTY OF ADVICE IN OPERATING 
STREET CARS 

There is one other peculiarity about 
the street car business. Our customers 
become so familiar with our cars and 
our schedules and are brought into con­
tact with us so intimately and so often 
that they really think they know all 
about our business, although we who 
have spent a lifetime in it realize that 
we have yet much to learn. 

There is one other feature with 
which you other public utilities do not 
have to contend. You furnish light, 
power or gas to all classes and condi­
tions of people, rich and poor, honest 
and dishonest, white and black, but 
when the electric wires or gas pipes 
enter one's home those wires or · pipes 
are considered personal and individual. 
They furnish service for that one fam­
ily or that one industry. On the street 
car the bitterest enemies may of neces- · 
sity sit or stand shoulder to shoulder. 
There is also that eternal human desire 
to take the first car though it be 
crowded and a comparatively empty 
car follows closely. 
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I have served as an executive of 
electric light and power and gas cam­
panies. The same executive in c~arge 
of a joint light and power and railway 
property will spend of necessity three­
fourths of his time on his railway prob­
lems. This is also a fair comparison to 
make for the gas company. You other 
utilities should not judge us solely by 
financial results. Our public relations 
problem, our intJ~ate contact w\th the 
public, the conditions under which we 
must do business with our customers 
are more personal and individual than 
yours. 

A year ago I was down in Australia, 
called there to make a report on a gov­
ernment-owned utility. I had every op­
portunity to study public ownership 
from the inside. In Australia there is, 
broadly speaking, no graft or corrup­
tion in connection with the operation 
of the public utilities. The employees 
of the publicly owned public utilities 
there are not subject to political 
changes. They are not selected for 
their political leanings. 

Nevertheless, I came back from Aus­
tralia with the most definite conviction 
that those theorists advocating munic­
ipal ownership of our public ~tiliti~s 
were not only in error, but that 1f their 
theories were put into effect the re­
sults would be disastrous. I was forced 
to the conclusion in my study there 
that no set of men will administer a 
public property as economically and in 
as businesslike a manner as would that 
same set of men if their own money 
were invested in that property. It just 
is not humanly possible to expect as 
economical results from a property ad­
ministered by politicians as from one 
privately administered. I might add, 
also, that there is no attempt over 
there to confiscate privately owned cor­
porations, as has been so many times 
attempted here. 

UNFAIR TRANSPORTATION COM­
PETITION INDEFENSIBLE 

Before the war practically all our 
city and interurban transportation was 
by electric cars. Then came the jitneys, 
followed by makeshift buses, operated 
by the same irrespon~ible element that 
had previously operated the jitneys. 
The street car man had a rightful, 
definite prejudice against the jitney. 
This prejudice followed the earlier 
buses. But today the electric car man 
has little or no prejudice against the 
bus. He wants and needs, the bus and 
recognizes it as a progressive trans­
portation tool. 

We do most definitely object to the 
uses to which buses are put by irre­
sponsible pirates who seek to blackmail 
us and jeopardize our investments so 
that we will buy them out. In thus ob­
jecting we are ,acting for the best in­
terests of our communities, which must 
eventually pay the cost of such destruc­
tive competition. We also have definite 
objections to the shortsighted bus 
manufacturer who will willingly be a 
party to such competition. Irresponsi­
ble transportation operation is always 
'a public nuisance. Keep in mind also 
that the responsibility of the so-called 
independent operator is measured in 
part by his ability to pay a $100,000 
loss if the bus you were riding in has 
an accident such as may happen and 
does happen at times even with the 

COMING MEETINGS 
OF 

Electric Railway and 
Allied Associations 
March 4-American Electric Rail­

way Association, Metropolitan Sec­
tion, Engineering Societies Building, 
New York City, 8 p.m. 

March 8-10- Oklahoma Utilities 
Association, ninth annual convention, 
Huckins Hotel, Oklahoma City, Okla. 

March 17-18-Illinois Electric Rail­
ways Association, seventh annual joint 
convention, Hotel Abraham Lincoln, 
Springfield, Ill. 

April 26-29-Southwestern Public 
Service Association, convention, New 
Orleans, La. 

May 31-Jrme J-2-Canadian Elec­
tric Railway Association, annual con­
vention, Winnipeg, Man. 

July 27-29-Association of Equip­
ment Men, Southern Properties, 12th 
semi-annual meeting, Atlanta, Ga. 

Oct. 3-7-American • Electric Rail­
way Association, annual convention 
and exhibit, Public Auditorium, 
Cleveland, Ohio. 

most careful of the responsible com­
panies . . 

I have said before and I say again 
that we will need and use many more 
buses in the future than we do today, 
but those buses should be and will be 
co-ordinated with electric cars. Un­
doubtedly there are communities and 
some interurban lines where the bus 
should and will entirely supers~de the 
electric car. A number of electric car 
lines, both city and interurban, were 
built because they were community 
builders, · and those who constructed 
them were bt:ilding for the commu­
nity's future. Real estate values were 
increased manyfold and the electric 
railway builder was welcomed with 
open arms. This would not have been 
true if these railways had not been 
constructed by responsible people with 
something worth while to offer, and it 
is essential that due and careful con­
sideration should be given to the pro­
tection of these community investments 
to the greatest extent practicable. 

TRANSPORTATION CHARGES Too Low 

Today a very considerable number 
of people are using the privately owned 
automobile who previously used public 
transportation, but public transporta­
tion still remains a civic necessity if 
our communities are to grow and 
prosper. In that connection I want to 
draw attention to what I believe is a 
fundamental fallacy. There is entirely 
too much agitation for too low a trans­
portation charge. I do not find fault 
with my neighbor because he wants to 
buy his ride ch,•aper, but I do say to 
him and to you that what he really 
needs above all else is service. I main­
tain that the better service would be 
worth far more than the extra pennies 
it would cost and that no better com­
munity investment could be made from 
the standpoint of economy and of pros­
perity. The day will come, too, when 
more money will not be forthtoming 

for needed improvements, unless the 
rate of fare pays the cost of the serv­
ice, including the cost of money. 

I believe that there are but few cities 
or systems where there has been as yet 
real co-ordination between street car 
and bus. The car must of necessity re­
main the vehicle to carry large masses 
of people at the lowest rate of fare. 
There is open a new and most attrac­
tive field for the bus, catering to those 
who desire a more expensive, more ex­
clusive or faster service. -The bus in 
semi-competition might carry a consid­
erably less numb.~r of people per vehi­
cle, give a seat tc. every passenger and 
make but comparatively few stops, or 
a limited car and local bus service 
might better serve the community. In 
many of our cities, even large ones, 
there are sections where, when the old 
track becomes worn out, new track 
should not be installed but buses should 
take the place of the electric car. 

When I say that I see a broader field 
in many communities for the bus than 
has as yet been utilized, with that 
statement must go two others: first, 
the community must pay the cost of 
the ride whether it be by bus or elec­
tric car, or service such as I am speak­
ing of is not possible; second, there 
must be co-ordination to the extent 
that is only possible when the electric 
cars and the buses are under one man­
agement and that management a re­
sponsible one. 

There is also admittedly a prohibi­
tive cost entailed if too much additional 
service is provided. There may tem­
porarily be actual competition between 
the bus and the electric car. Such com­
petition cannot eventually continue. It 
is against all economic laws. The com­
munity cannot afford to pay the price 
of duplicate service. 

Referring directly to Louisville, I do 
not know what eventually will be the 
legal outcome of the bus competition 
and street car situation here, but I do ' 
know that eventually the people of 
Louisville cannot have a bus company 
in here taking away the cream of the 
traffic from the electric railway com­
pany and still continue to have that 
street car service which is necessary 
for their very lifeblood. An irresponsi­
ble pirate operating solely for his own 
benefit and under no obligation to serve 
all the people all the time has no moral 
right to take the cream of traffic and 
thereby weaken or break the organized 
transportation enterprise which op­
erates under public control for the 
public benefit. I want here to commend 
those far-seeing bus manufacturers who 
with vision and foresight have so 
shaped their individual sales policies 
as to withhold aid or assistance to bus 
operators seeking to undermine the 
established transportation of a com­
munity. 

When hard-headed business men like 
these bus manufacturers visage the 
fact and appreciate the necessity of 
doing business with responsible trans­
portation companies, it would seem to 
me that there should also be a full 
community appreciation of the under­
lying facts and consequences. 

Bus A MERCHANDISING VEHICLE 

The bus has some undesirable fea­
tures, due primarily to the mechanical 
limitations of the present status of the-
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art, but the bus is a merchandising 
vehicle and we electric railway men 
must go farther than we have in our 
appreciation of what the bus can do, 
not only as a transportation vehicle, 
but as a selling and merchandising tool, 
a vehicle with many features inviting 
to our customers. We recognize that 
we cannot meet the competition of the 
private automobile and other new and 
changed conditions of today if we con­
tinue to operate the same cars under 
the same conditions as we did ten years 
ago. We must not only modernize our 
equipment, but we must do what a con­
siderable number of the progressive 
properties down in this part of the 
country are doing. Take the Louisville 
Railway, the Kentucky Traction & 
Terminal Company, and the Interstate 
Public Service Company-three prop­
erties with which I happen to be rea­
sonably familiar-they are not doing 

today what they were doing ten years 
ago. There is a new order in effect. 
Their car equipment is meeting today's 
conditions, and further, these compa­
nies are recognized nationally as lead­
ers in a public relations policy, in a 
desire to satisfy their customers. It 
remains for the people of these com­
munities, as of communities elsewhere, 
to choose and be given just the kind of 
transportation service they desire, but 
I must say again, and I say it in no 
mean way, that they must pay the cost 
of the service rendered. Here are men 
able and willing, and the financial 
groups behind them are able and will­
ing, to go forward as distinct assets to 
the community served. It is for the 
public-our customers-to decide, but 
I believe that I as a representative of 
the electric railway companies would 
not be doing my duty did I not point 
out the underlying facts. 

Air Brake Requires Proper Installation 
and Maintenance* 

BY w. M. C. HORNER 
Mechanical Expert "\Vestlnghouse Air Brake Company 

F OR many years the installation of 
the brake equipment on electric cars 

in many cases did not receive the con­
sideration it merits. Consequently there 
are a great many cars which have been 
in service for a number of years that 
are equipped with brake cylinders much 
too small to provide a satisfactory 
brake and at the same time keep the 
leverage ratio within the prescribed 
maximum of 12 to 1. There are some 
cases where cars 'have had as high as 
1!3 to 1 total leverage. Inasmuch as 
this is a subject in which every oper­
ating man is interested, I wish to take 
this opportunity to review a few of the 
essential factors involved in the design 
of an efficient air brake. 

First, as to pressure: If more than 
2 per cent braking power per pound 
of cylinder pressure is attempted, a 
very high braking power for light cyl­
inder pressures is obtained and, there­
fore, the cars cannot be handled with­
out shocks at low speeds, and either 
the range between the maximum and 
minimum braking power obtainable 
must be very narrow or else wheel 
sliding will result when the maximum 
power is used. 

Second, as to area of brake piston: 
If the ratio of cylinder piston area to 
cylinder pressure is excessive, it means 
either a low leverage, which means 
great shoe movement, or higher lever­
age with low pressure, which means 
very narrow range between maximum 
and minimum braking power. 

Third, as to leverage: If the leverage 
is too low, it means excessive air con­
sumption and too much shoe movement; 
if too high (that is, brake cylinder too 
small for weight of car, and it is here 
that the principles governing brake de­
sign are violated most frequently), 
smooth and accurate handling of the 
car or train becomes impossible and the 
shoes are constantly grinding on the 
wheels, consuming energy, wearing out 

• Paper delivered before meeting of Cen­
tral Electric Railway Master Mechanics 
Association, Toledo, Ohio, Feb. 3, 1927. 

the shoes and causing loss of time; or 
else piston travel must be lengthened 
out, thus greatly increasing the air con­
eumption, lengthening the time of ap­
plication and release and reducing both 
service and emergency braking power. 
The high leverage makes necessary a 
frequent adjustment of piston travel. 
Otherwise a constant and very rapid 
decrease of braking power will result. 
If high leverage is accomplished at 
truck levers, it necessitates low hung 
brake shoes, which, when suspended 
from a spring-supported part of the 
truck, will result in great increase of 
piston travel and consequent decrease 
of braking pow~r with the loading of 
the car. The action of the brake itself 
tends to compress the truck springs 
and magnifies this condition. Conse­
quently when the air pressure in the 
brake cylinder is released and the car 
is unloaded the brake will remain ap­
plied because all the shoe clearance has 
been absorbed by the false travel. This 
always occurs at a time when readjust­
ment of piston travel is impracticable 
and when instead of a decrease of brak­
ing power an increase is greatly to be 
desired. In addition, the danger of the 
levers fouling is increased, particularly 
where the truck leverage ratio is high, 
and for that reason very frequent and 
careful inspection is required or the 
total loss of the brake may result. 

SATISFACTORY BRAKES REQUIRE 
PROPER INSTALLATION 

All of the preceding could be very 
much elaborated upon, but it is thought 
that enough has been said to show that 
the braking problem warrants careful 
coJ?sideration with regard to both the 
kind of brake and its proper instal­
lation. 

Coming to the mechanical require­
ments of the foundation brake gear, 
the most desirable features in connec­
tion with this matter are a motor truck 
that will permit a brake design pro­
viding a lower truck leverage ratio 
and an unobstructed movement through-

out the range of brake shoe wear­
say H in. There should also be provi­
sion in motor truck construction for the 
best location of the brake shoes on the 
wheel and suspension of the brake head 
or beam hangers at a proper angle 
and at such a point on the truck as 
will maintain a fixed location of the 
shoes on the wheel, regardless of 
whether the car is light or loaded. 

Economy and safety are prime re­
quirements in railway operation, and 
as the brake is a most vital safety 
factor it should have consideration 
commensurate with its importance. In 
the design of cars and trucks, ample 
space should be allowed for the appli­
cation of the proper brake equipment, 
including a suitable foundation brake 
gear right down to the brake shoes. 
In the event of piston travel adjust­
ment being neglected, the piston should 
strike the head before the radius bar, 
or levers foul. 

SATISFACTORY PERFORMANCE LIMITS 
LEVER RATIO 

While a total leverage of from 9 to 
1 or a maximum of 12 to 1 is proper, 
yet the total truck leverage ratio should 
not exceed 6 to 1; i. e., 1 lb. exertion 
on the truck pull rod should not give 
more than 6 lb. of force distributed at 
the four wheel shoes. This, of course, 
would mean a ratio of 3 to 1 for each 
truck lever, but 2½ to 1 is e'ven prefer­
able. This latter would mean a total 
truck leverage ratio of 5 to 1. When 
this is exceeded, the travel of the top 
end of the lever becomes too great as 
compared with shoe wear. In addition 
the shoe has to be placed very low on 
the wheel and there is increased danger 
of the lever fouling on the shoe. The 
lower the truck ratio is held the less 
change of angle there is for a given 
shoe wear .. 

UNIFORM PISTON TRAVEL ls IMPORTANT 

Proper provision should be made for 
maintaining as near a uniform piston 
travel as practicable for the following 
reasons: (1) That the air consumption 
may be kept low; (2) that the braking 
power may always be uniform, and (3) 
that a full power brake is assured at 
all. times. For satisfactory brake Gper­
ation the following factors should be 
considered: Release springs of proper 
strength; brake shoes of proper thick­
ness, area and friction; live and dead 
truck levers of the same proportion 
when motors are on each truck axle, 
or, if otherwise, proportioned to allow 
for motor and non-motor axles; ample 
provision for take-up of shoe wear, 
slack, etc.; levers and rods so propor­
tioned that they will be at right angles 
to each other when brakes are fully 
applied; elimination, as far as possible, 
of lost motion in journal boxes, pin 
holes, center plates, etc. The car 
should have reasonably large truck cen­
ters to admit of proper connection of 
body levers to truck levers by means 
of pull rods; the hand brake should be 
equalized and the multiplication made 
so that a large force can be applied to 
the hand brake chain with compara­
tively small amount of chain wrap-up. 

An important phase of brake main­
tenance which is often troublesome at 
this season of the year is the question 
of moisture in the air brake system. 
The amount of .this moisture, of course, 
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depends on the humidity of the atmos- out of the air brake system. This can 
phere at any given time. Frequently only be done where an adequate cool­
these atmospheric conditions are such · ing system is installed. 'fhere are 
that a considerable quantity of water many railway cars now in service which 
will enter the air brake system. The have adequate cooling facilities pro­
water contained in the air is in the vided in the main reservoir portion of 
form of a vapor which saturates the air their brake systems, and these oper­
to a lesser or greater degree. Relative ate daily in severe cold weather with­
humidity is expressed in percentage and out freezing troubles. There are other 
is a measure of the degree of satura- brake installations which are not so 
tion of the air at any given pressure satisfactory and therefore need a care­
and temperature. If air is at 100 per fully planned arrangement of radiating 
-cent humidity it contains all the mois- pipe to obtain the desired cooling effect. 
ture it can hold at that pressure and Unless care is taken in the installa­
temperature. When the pressure of tion of radiating pipe the full effective­
the air is changed the ability of the ness ·wm not be obtained. Sufficient 
air to hold moisture changes. As the length of pipe is often installed, but it 
pressure is increased the ability oi air is located above ·the sills, where it does 
to hold water is decreased. The effect not get a free circulation of air, and 
•of temperature is exactly the reverse; very often it runs close to resistance 
as the temperature is increased the units which throw off considerable heat, 
ability of air to hold moisture is · thereby defeating the purpose of the in­
increased. stallation. When radiating pipe is 

As air is compressed its temperature properly installed freezing troubles can 
increases. Consequently there is little be invariably eliminated. 
moisture in eviden_ce near th_e compres- FREEZ~NG ELIMINATED ON THE 
sor or for a considerable distance be- N O p & L 
yond, even though the pressure has been · · · · 
increased. However, as soon as the Last winter the Northern Ohio 
air cools down its ability to hold mois- Power & Light Company had a real 
ture 

I 
at the increased pressure de- epidemic of freezing, which was at­

creases. All the moisture which is tacked in a real business-like fashion 
present in excess of the amount neces- by making certain changes along the 
sary to saturate the air 100 per cent Jines referred to above, that gave satis­
will be deposited in the' reservoir or factory results. The changes on some 
cooling pipe. The amount of water ·de- of the cars were rather elaborate and 
posited depends on the percentage of involved considerable expense. How­
moisture in the air when it is drawn ever, I believe Mr. See, master mechanic 
into the compressor. After the air is of that property, will tell you that 
thoroughly cooled to the atmospheric the cost has been repaid. The man who 
temperature it will be more or less ex- thawed out cars last winter told me 
panded as it passes into the air brake the other day that he formerly used 2 
.system. This expansion will, of course, gal. of gasoline every day in a blow 
further cool the air, but the reduction torch, but that he forgets to bring the 
of pressure and the tendency toward torch out most of the time now as he 
increase in temperature due to the then has no need for it. 
higher atmospheric temperature will By way of contrast, it might be in­
-Operate to keep the air dry; i. e., at less teresting to mention another property 
than 100 per cent saturation. that could not be convinced that radiat-

WATER CAUSES MANY TROUBLES ing pipe, properly installed, could be 
depended upon to obtain the desired 

The presence of water in the air brake results, and therefore refused to use 
system is decidedly objectionable from it. In order to protect its equipment 
two standpoints: (1) Because of the against freezing the emergency valve, 
harmful action of moisture on the work- governor, quick release valve, main res­
ing surfaces of air brake devices, and ervoir cut-off valve and a combined 
(2) because of freezing. Moisture dis- check valve and strainer were installed 
tributed in the air brake system causes in a well-made box which was lined 
rusting of the interior iron surfaces, with felt. In spite of this there was 
and frequently this rusting action is freezing, which was later eliminated 
extremely rapid because of certain by installing two 23-watt lamps inside 
gases which are present in the atmos- the box along with the apparatus. On 
phere. These gases, such as carbon di- tests made when the outside tempera­
oxide, tend to make this moisture of an ture was 12 deg. below zero the inside of 
acid nature. When water is present the box registered 36 deg. I have ex­
in any considerable quantities it tends amined the valves on this property a 
to wash the rust and other dirt that number of times and have found that 

desirability of suitable protecti,m of 
the air compressors against the en­
trance of dirt. If an air compressor 
is kept clean it will run almost indef­
initely without excessive wear. It was 
my privilege recently to examine some 
compressors which had been in service 
for six years on a property which has 
no regular general inspection or c;ver­
liauling periods for compressors. The 
only time they get to the shop is when 
something goes wrong, but they have a 
very efficient suction strainer arrange­
ment. The oil was almost entirely free 
of any sediment, the gear and pinion 
were in fine shape, it was only neces­
sary to take out one shim in the con­
necting rod crankshaft bearing and we 
could detect only 0.0015 in. wear i:J the 
cylinders. The condition of this com­
pressor showed very forcibly how sim­
ple it is to increase compressor life with 
very little cost for maintenance if 
clean air is furnished at the suction. 

I would like to add a word or two 
concerning the composition packing 
which our company developed primarily 
for brake cylinder packings, but which 
is now being substituted for leather 
in all air brake devices except in a few 
cases where leather seems the best 
suited. We were obliged to go into the 
manufacturing of composition packing 
for brake cylinders because of the tend­
ency of leather cups to Jose the filler 
with which they are impregnated, 
causing them to become porous in a 
short time. 

The new material, known under the 
trade name of "Wabco," is highly oil 
resisting, which insures against exces­
sive brake cylinder leakage during the 
life of the cup. The packing cups are 
made fairly firm in order that a uni­
form bearing be maintained against the 
cylinder wall without the aid of an ex­
pander ring. Therefore, it is necessary 
to exercise reasonable care in handling, 
in order that the material is not 
cracked or broken before being in­
stalled. Rubber, which is used as a 
base in this composition, has a natural 
tendency to vulcanize with age. This 
results in gaskets becoming harder than 
they should be when carried in store­
room stock for a considerable period. 
Gaskets that appear to be too hard 
for application to a device can be soft­
ened temporarily by soaking in warm 
water for a few minutes. We recom­
mend that not more than a six months 
stock be carried. 

Men of National Prominence 
to Address Oklahomans 

may enter the air brake system into in two months the inside of the valves S EVERAL men of national promi­
the triple valves, emergency valve,;; and have become very rusty, showing the nence in the public utility industry 
other devices, with the result that the presence of considerable moisture. It will address the ninth annual conven­
operation of the brake equipment wiJI is necessary to clean these valves every tion of the Oklahoma Utilities Asso­
be errratic, or even defective, unless two months. ciation at the Huckins Hotel, Okla­
the equipment devices are frequently I have just examined several Yalves homa City, on March 8, 9 and 10. They 
cleaned. The cleaning of air brake de- which have been in service approx- include L. S. Storrs, who will address 
vices is an expensive proposition and is imately twelve months on a property the morning session; Frank LeRoy 
frequently unnecessary if proper means where freezing is avoided by eliminat- Blanchard, New York; H. S. Bennion, 
are employed to eliminate moisture. ing moisture by radiation and found New York; Martin L. Pierce, North 

The freezing of moisture in the air the emergency valves in very good con- Canton, Ohio; H. 0. Caster, New York; 
brake system is, of course, a well . dition, free from rust and evidence of W. S. Vivian, Chicago; H. B. Flowers, 
known objectionable feature, because moisture. The difference in mainte- New Orleans; Samuel A. Chase, Mans­
all air operated devices can be blocked nance expense as compared with the field, Ohio; Earl W. Hodges, New York. 
by ice and rendered inoperative if suf- other road mentioned where the valves The latter will be the principal speaker 
ficient moisture is present under such have to be rem<\ved, cleaned and lubri- at the annual banquet to be held at the 
c:mditions. The solution of this prob- cated every two months is obVIous. · Oklahoma Club on Wednesday night, 
bm is, of course, to keep the water I wis"!t to lay special emphasis on the March 9. 
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The News of the Industry 
Higher Rates in Fort Worth 
Northern Texas Traction Hopes to Sell 

5,000 Nickel Passes a Week­
Intensive Campaign 

Negotiations between the city of Fort 
Worth, Tex., and the Northern Texas 
Traction Company culminated on 
Feb. 1. in a unanimous vote by the City 
Council granting a fare adjustment. 
The conferences occupied only about 
two months. The company made for­
mal application on Dec. 1, 1926, to the 
Fort Worth City Council for an adjust­
ment of the rates. The rates finally 
agreed upon and mentioned in the ELEC­
TRIC RAILWAY JOURNAL issue of Feb. 12, 
page 307, were: Cash fare, 10 cents; 
three tokens for 25 cents; nickel pass 
at 40 cents a week, plus 5 cents per 
ride; half fares, 5 cents cash with six 
tokens for 25 cents. 

These new rates replace a 7-cent 
adult and 3~-cent children's fare. Fares 
on the motor coaches remained at 10 
cents straight, this fare entitling the 
rider to transfer to and from cars. 

The new rate embodied in the nickel 
pass is a departure. With twelve rides 
a week, the average fare on the ticket 
is 8~ cents. In its plea before the 
Council the railway stated that from 
25 to 30 per cent of its passengers 
would ride on the nickel pass. 

Having sold the nickel pass idea to 
the City Council, the next job on the 
part of the. railway was to sell it to 
the public. This was accomplished by 
holding a week-end bargain sale of 
street car rides. On Feb. 2 at noon 
the operators on every city car handed 
a pamphlet to every street car rider. 
This pamphlet reproduced the nickel 
pass, good until midnight Feb. 6, and 
invited the public to use it with the 
railway's compliments. The result was 
that W\thin 24 hours practically every­
body in Fort Worth understood the 
nickel pass, how it worked and what its 
possibilities were. The effect was, of 
course, to carry everybody for a 5-cent 
fare from Feb. 2 noon until midnight 
of Feb. 6. During the H days the rid­
ing increased about 10 per cent, while 
the city revenue decreased about 20 
per cent. 1n addition a kindly feeling 
was created among the public that 
brought the railroad many compli­
ments. It is the plan of the company 
to have the public educated to the point 
where it can sell 5,000 to 6,000 nickel 
passes a week. 

The railway at Fort Worth, in addi­
tion to handing out the explanatory 
pamphlets, had inspectors and commer­
cial representatives canvassing all 
of the stores and large establishments, 
giving out booklets describing the 
nickel pass. The result was that the 
railway received checks from a number 
of concerns to cover passes for all of 
the employees. Some concerns pre­
sented these .to their employees with 

their compliments. For example, the 
railway sold Sanger Brothers, one of 
the leading department stores, 300 
nickel passes at 40 cents each, and to 
another concern it sold-100. -The rail­
way hopes to make this a permanent 
arrangement and to intrigue other con-
cerns to follow suit. · 

As a preliminary to the installation 
of the new fares the company has been 
holding meetings of its city trainmen 
and adopting many novel stunts, with 
the result that when the new rates 
went into effect on Feb. 7 the com­
pany had about 500 of the most enthu­
siastic salesmen ready to do duty. The 

complete application was reproduced as 
a page "ad" in several of the daily 
papers and pamphlets addressed "To 
Our Patrons" were distributed to many 
outbound passengers. 

In addition to the beneficial effects d 
the new fares on the infrequent rider, 
the casual rider and the wholesale 
rider, the management sees an added 
advantage in the new schedule, namely, 
the getting away entirely from odd 
pennies. This is considered to be a 
tremendous help in speeding up service 
and relieving platform congestion, as 
service on the city lines is 100 per cent 
one-man. 

Utilities Not Stressed in ]\'.lessages 
Only Slightly Do Governors' Addresses Affect Railway or Bus Industry­

Motor Vehicle, Home Rule and Commission Regulation Mentioned 

T EGISLATIVE sessions are being 
L held this winter and spring in 
nearly all the states. Of the mes­
sages studied little is said on the sub­
ject of. public utilities. Most of the 
governors made no plea or promised no 
legislation for the railways or their 
subsidiaries, but many of the chief ex­
ecutives stressed the need for continued 
construction and development of the 
highway, discussing in connection with 
the good road movement, the impor­
tance of renewed vigilance of safety 
for the public. The states from which 
this message of highway development 
emanated included New Hampshire, 
Maine, Delaware, Montana, South Da­
kota, Vermont, Minnesota and North 
Dakota. Of the 35 addresses to the 
various legislative bodies considered 
seventeen contained soml! pertinent re­
marks of interest to utility operators, 
This proposed legislation would affect 
motor vehicles, gasoline and other taxes, 
service commission duties, bus regula­
tion and home rule. These were made 
in the states of New York, New Jersey, 
Ohio, Maryland, Rhode Island, Tennes­
see, Pennsylvania, Kansas, Oregon, 
Washington, North Carolina, Iowa, 
Connecticut, Wisconsin, Idaho, Massa­
chusetts and California. Extracts of 
the messages in New York, New Jersey, 
Ohio, Maryland, Massachusetts and 
California follow: 

NEW YORK 

Governor Smith of New York called 
attention to the still unsolved phase of 
home rule, namely, the administration 
of local public utilities. He said that 
he had consistently called attention to 
the injustice to local governments 
brought about by the amendments to 
the public service law, made in 1921. 
In his opinion the state should return 
to the municipalities the free hand they 
once had to deal for themselves with 
the corporation with which they made 

contracts at any time in the past. He 
was never able to find any fault with a 
policy of decentralization that would 
delegate to municipalities, where they 
desired to exercise it, the right of the 
state to regulate all public utility cor­
porations operating wholly within their 
borders. The state should be empow­
ered to delegate to localities when they 
so request or to an agency established 
and designated by the local govern­
ment the regulatory powers now held 
by state agencies. He said: "It is time 
we ceased to hamper the freedom of 
municipl!,lities to own and operate pub­
lic_ utilities. Public ownership and oper­
ation are not untried theories." 

The successful co-operation between 
the public at large and the officials 
charged with the administration of the 
motor vehicle law was in no small 

, measure responsible for the decrease 
ii:t death~ due to motor vehicle opera­
tion durmg 1926 compared with the 
year previous. 

NEW JERSEY 

The problem of improved transit 
facilities among the communities of 
northern New Jersey and between those 
communities and New York City which 
has been the subject of seriou; study 
by the North Jersey Transit Commis­
sion, was referred to by the Hon. 
A. Harry Moore, Governor of New J er­
sey, in his message to the 151st Legis­
lature. He said that this commission 
would report as to the progress of its 
work during the 1927 legislative ses­
sion, that a careful study of that re­
port would serve not only further to 
demonstrate the far-reaching impor­
tance to the state as a whole of these 
studies but also the tremendous diffi­
culties and the enormous amount of 
work confronting this unsalaried com­
mission before there could be solved the 
legal, financial and engineering prob­
lems involved in the establishment of 
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a rapid transit system functioning not 
only within the boundaries of New 
Jersey but requiring, as well, the cross­
ing of the political geographical barrier 
of the Hudson River. He said that 
such a plan, when iully developed, 
would affect in one way or another 
every railroad with terminal facilities 
on the west bank of the Hudson and 
would require the active co-operation of 
the authorities of New York for its 
practical realization. Much work re­
mains to be done. 

OHIO 

On the subject of public utilities, 
Governor Donahey asserted it was the 
duty of this session to submit three 
names for an entirely new commission, 
because of the failure of the last Ohio 
Senate to confirm his appointments to 
the Public Service Commission. The 
law, however, contemplated the ap­
pointment of only one new member 
every two years. He said the new ap­
pointment would be sent to the Senate 
for consideration in the near future 
and asked the present Senate not to 
adopt the policy of the two preceding 
ones in permitting important appoint­
ments to lie dormant in committee for 
weeks or months. He said that after 
consultation with the new commission 
he proposed to submit for the Legisla-

, ture's consideration some concrete rec­
ommendations as to needed statutory 
changes in methods of operation and 
procedure of the Public Utilities Com­
mission. He recommended an excise 
tax on motor transportation companies 
operating as public utilities "which up 
to this time have escaped this form of 
taxation,'' and this in addition to the 
special taxes which are paid for the 
privilege of using the streets and high­
ways for the purpose of transporting 
passengers and property for hire. 

nothing toward the upkeep of the 
highways. 

On the subject of public utilities, he 
said that the Department of Public 
Utilities should be responsible to the 
public for establishing and maintaining 
reasonable rates. The Public Utilities 
Commission should be the gu:1rdian of 
the public interest. It should require 
reports and be able to analyze them so 
that a proper relationship could be 
secured between returns to the stock­
holder and charges to the consumer, 
"always bearing in mind that the con­
sumer has not been afforded that best 
protection which can be given to any 
consumer, namely, competition for his 
patronage." The advantage of this 
competition had been denied him by 
giving utility companies a monopoly. 
He asked if it were not surprising that 
all public service companies had not 
learned the lesson that the interests of 
the company could be best served by 
meriting the confidence and good will 
of the public. . 

MARYLAND 

On the control of public utilities he 
recommended legislation to meet the 
situation of public utility companies 
passing under the control of interests 
outside the state through the medium 
of holding companies. He quoted Sec­
tion 10 of Chapter 181 of the General 
Laws and recommended that the statute 
be amended so that it would provide 
that whenever it should appear that a 
majority of the common or other"stock 
having voting power in the domestic 
company was owned or controlled by 
a foreign corporation the Supreme 
Judicial Court should have jurisdiction 
in equity to dissolve such domestic 
company. As there were a number of 
these holding companies organized un­
der the laws of the Commonwealth, the 
amendment to the law should be so 
drafted as to apply to holding com­

-- panies, whether domestic or foreign. 

Gov. Albert C. Ritchie told the Gen­
eral Assembly of 1927 that experience 
had shown that certain amendments 
were needed to strengthen the powers 
of the Public Service Commission. He 
said that among the measures that 
would be submitted in this connection 
were bills providing for indeterminate 
rate orders; requiring the consent of 
the commission for the abandonment 
of franchises acquired and exercised 
before as well as after the enactment 
of the public service commission law; 
empowering the commission to fix the 
minimum as well as the maximum rates; 
empowering the commission to suspend 
proposed rates, pending a determina­
tion of their reasonableness; authoriz­
ing joint investigations, hearings and 
orders in conjunction with the com-

• missions of other states or of the fed­
eral government in the case of inter­
state utilities, and restoring the office 
of general counsel to the commission. 

MASSACHUSETTS 

Gov. Alvan T. Fuller, speaking before 
both branches of the Legislature on 
Jan. 6, recommended further considera­
tion of a gasoline tax of 2 cents a 
gallon with a corresponding reduction 
in the present registration fees. This 
would have the advantage of raising a 
substantial amount from visiting tour­
ists, he claims, who now contribute 

Governor Fuller's message stressed 
the problems growing out of the Bos­
ton Elevated Railway, with its varied 
equipment for transporting the public. 
Among other things he suggested for 
public consideration legislation con­
tinuing the present public control of 
the Elevated for a period sufficient to 
effect a substantial decrease in divi­
dends and interest. The assurances 
necessary to obtain these concessions 
in the return to be paid on capital could 
be given without actually involving the 
treasury of the Commonwealth in the 
least or binding the public trustees to 
do more than keep fares at a proper 
rate. In all that · is done he believed 
the two great objects of suitable trans­
portation and the lowest possible ex­
pense for the capital required ought to 
be kept constantly in mind. 

CALIFORNIA 

In his address before the Legislature 
of California on Jan. 4 Gov. T. S. 
Young recommended that the present 
Legislature provide for a commission 
to investigate whether the existing tax 
system·, with periodic justifiable in­
creases in the public utility tax rate, 
would continue to provide necessary 
revenues for the state's normally in­
creasing expenditures, and if not, what 
modification should be made in the 
present system to put it on a safe, 
permanent and equitable basis. 

Tacoma Survey to Be Concluded 
Officials of the Tacoma, Railway & 

Power Company, Tacoma, Wash., have 
interviewed thousands of Tacoma citi­
zens in the past few weeks in an effort 
to get data on what the pnblic thinks 
of the city's railway service, and to 
learn what is wanted by the public in 
the way of additional or improved 
service. The survey is being made by 
the Beckmann-Hollister Company, San 
Francisco, with Miles F. Hollister of 
the company personally directing the 
work. The City Council and Mayor 
Melvin G. Tennant have been co-oper­
ating with railway officials in an effort 
to solve the railway problem. 

New Reserve Clause Inserted in 
Kansas City Franchise 

A reserve fund for maintenance pur­
poses of approximately $400,000 will 
have to be set up hy the new Kansas 
City Public Service Company, Kansas 
City, Mo., under a clause just inserted 
by the special committee in the pro­
posed franchise. • The reserve fund 
would be created gradually out of the 
earnings of the company and could be 
used only for emergencies. It is 
thought that this reserve fund is the 
only new feature not already made 
public that will lJ.ppear in the proposed 
franchise, a 30-year grant to replace 
the one under which the company is 
now operating. The other terms of the 
franchise are said to follow closely the 
committee's recommendations made to 
the Council last December. 

The new franchise is virtually ready 
to be presented to the Council. It re­
mains only to be drawn up legally. 
One more meeting of the committee 
will then take place before the fran­
chise is presented to the Council. 
After its introduction in the Council 
the grant would be referred to a com­
mittee, which would hold a public hear­
ing within a week. The measure would 
come up for passage at the third read­
ing in the Council. 

Rearrangement of Akron 
Operation Proposed 

A. C. Blinn, vice-president and gen­
eral manager of the Northern Ohio 
Power & Light Company, Akron, Ohio, 
has proposed a plan for changing rail- · 
way and bus routes and schedules in 
Akron that will save approximately 
1,600,000 operating wmiles annually, 
better the service and decrease oper­
ating costs. It will be put into effect 
when approved by City Council. 

Alterations proposed by the company 
will help keep city bus and car fares 
down by enabling the company to re­
duce its operating losses on the Akron 
transportation system, Mr. Blinn told 
councilmen. He said: 

N.O.P. transportation operations went 
heavily Into red Ink during 1926, as against 
a r.et o! $48,813 a!ter taxes In 1925. lf 
we fall to operate with a proflt this year, 
ther e will be no alternative, but a higher 
fa re when we seek a new franchise In 
1929. 

The transportation changes affect 
duplicating operations during dull 
periods, which eat heavily into operat­
ing costs, according to Mr. Blinn. Im­
proved service is planned in rush hours. 
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New Proposals Expected 
in Toledo 

Following a lull of two months in 
railway negotiations at Toledo, Ohio, 
which were aiming at a revision of the 
Milner ordinance or a complete new 
plan of unified traction and bus service 
it is believed some new proposals may 
be made soon by the representatives of 
the Community Traction Company. An 
ordinance was prepared but after re­
ceiving disapproval of the street rail­
way board of control and a special com­
mittee of the Chamber of Commerce 
was abandoned for the time being. 
Possibly the new negotiations may seek 
to use this ordinance and the construc­
tion suggestions as a basis for a new 
plan. Original negotiations to secure 
better service, lower fares and better 
street paving and maintenance arrange­
ments were started nearly two years 
ago and involved a study of the transit 
system of Toledo by Prof. H. E. Riggs 
of the University of Michigan. 

The Rocky Mountain Canary 
Carols Its Tune in Denver 

In the city of Denver, Col., there is 
an eight-page paper, 12 in. x 17 in., 
called the Rocky Mountain Canary. It 
is published every Saturday and the 
Denver Tramway is evidently one of 
the main distribµtors, the paper being 
placed in an open box in a prominent 
part of the cars, a sign thereon reading 
"Take One." Ten thousand copies are 
printed each week. In every edition 
there is an invitation to the public to 
submit a slogan for the big placards 
carried on the front of all the com­
pany's cars. The prize to the winner 
of slogan contests is 100 car checks, 
of a value of $7.50. 

As a sample of the winning slogan, 
the issue of the Canary for Jan. 22 
prints: "Denver gets you in the end. 
It's a great place to live." 

In the same issue the tramway offer., 
a $5 prize for the best letter of not 
more than 100 words on "Why I Ride 
the Street Cars." For any other letters 
on the subject that are used by the 
Canary, $1 is paid, and then the Canary 
is going to print news of grocery bar­
gains close to car lines, clothing 
bargains, meat bargains, etc., and says 
that in this way "we will make your 
car slugs pay." 

Rehearing on Syracuse Fares 
Chairman Prendergast of the Public 

Service Commission on Feb. 17 heard 
the application of Mayor Hanna of 
Syracuse for a rehearing on the order 
of the commission establishing a rate 
of seven tickets for 75 cents, 10 cents 
cash fare, on the New York State Rail­
way Lines in Syracuse. The commis­
sion had previously denied the applica­
tion for a suspension of the order dated 
on Feb. 2, to be effective Feb. 10, pend­
ing- this rehearing. 

The city's request for a rehearing 
was based on the valuation of the prop­
erty of the company and the order 
requiring that tickets be sold in blocks 
of ten for 75 cents, which it believed 
was injustice to the small wage earner. 
Mayor Hanna petitioned the commis­
sion to require that two tickets be sold 

for 15 cents with four tickets for 30 
cents. The railroad maintained that the 
order of the commission was fair to all 
parties and that to increase the num­
ber of transactions by selling tickets 
as suggested by the city would delay 
the operation of cars. Decision on the 
application for rehearing was reserved. 

Relief from Paving Cost Sought 
by Detroit Municipal Railway 
Upon the suggestion - uL Del A. 

Smith, acting general manager of the 
Department of Street Railways at 
Detroit, Mich., the City Council has 
passed a resolution instructing the 
Corporation Counsel to prepare a char­
ter amendment to relieve the municipal 
railway of the burden of paving be• 
tween tracks. The amendment will 
place the cost of such paving between 
tracks on the general tax roll. The 
matter will be voted on by the people 
at the April 4 election. 

In bringing the subject to the atten­
tion of the Council, Mr. Smith cited 
that between July 1, 1925, and Dec. 31, 
1926, the D.S.R. expended $542,652.02 
in paving between tracks. John C. 
Lodge, president of the Council, in 
commenting on the proposal, cited that 
under the present system of making 
the car rider pay for the pavement be­
tween tracks. Mr. Smith cited the gen­
eral tendency to relieve street railways 
of the paving burden, and said that the 
money expended in this direction in 
Detroit, if diverted to exclusive rail­
way purposes, would most certainly 
add materially to transportation facil­
ities. 

Postponement in St. Louis on 
Fare Hearing 

Three federal judges, including two 
district and one appellate jurist, were 
not available at Kansas City, Mo., on 
Feb. 15 so the hearing could not be held 
on the application of Rolla Wells, re­
ceiver of the United Railways, St. Louis, 
Mo., that its 8-cent basic fare rate be 
made permanent. A postponement until 
Feb. 25 was ordertld by United States 
District Judge Reeves, who issued the 
temporary restraining order against the 
Missouri Public Service Commission 
and other state officials under which 
Receiver Wells put the new rates into 
effect on Feb. 7. 

Prior to announcing the postpone­
ment of the hearing Judge Reeves in 
Chambers listened to motions by City 
Counselor Muench of St. Louis and 
Attorney-General Gentry on behalf of 
the state, and J. P. Painter, counsel for 
the Missouri Public Service Commission, 
for a dismissal of the case on the 
grounds that the federal court lacked 
jurisdiction. The judge indicated that 
the points raised had caused serious 
doubt in his mind as to the right of the 
federal court to assume charge of the 
rate question. These motions will be 
taken up first on Feb. 25, when Judge 
Kimbrough Stone of the United States 
Court of Appeals and Districts Judges 
Reeves and Otis will pass on the case. 

City Counselor Muench contended 
that inasmuch as Receiver Wells on 
hPhalf of the company on his own mo­
tion had appealed to the Missouri Pub­
lic Service Commission for a higher 

fare no action in the federal court 
should be had until the state commis­
sion has handed down its decision. The 
commission has had the rate question 
in charge since last June. However, 
Receiver Wells has contended that the 
state body has needlessly delayed a de­
cision and that its failure to act has 
resulted in the confiscation of the com­
pany's property in violation of the 
United States Constitution. 

Early Subway Building Is 
Promised by Chicago Mayor 

Assurance that Chicago's vital sub­
way question would be disentangled, 
for the time being at least, from the 
main body of local transpQrtation prob­
lems now confronting city and traction 
officials and apparently destined to in­
definite delay was given by Mayor 
William E. Dever in a pre-election ad­
dress on Feb. 17. 

The Mayor revealed that a subway 
ordinance drawn up by Major R. F. 
Kelker, Jr., city engineer, in conform­
ity with the Mayor's own recommenda­
tion and, in many respects, with the 
report of the citizens' subway commis­
sion, will be reported to the local trans­
portation committee of the City 
Council in the next few days. 

Mayor Dever has incorporated sub­
way construction along the lines pro­
posed in this ordinance as one of the 
chief planks in his campaign for re­
election next April and is demanding 
immediate action toward that end. 

He indicated that if the ordinance 
should be approved by the Council, it 
will probably be submitted to the voters 
at the judicial election in June. Then, 
if the referendum is carried, assess­
ment proceedings will be started in the 
courts and construction begun at once. 

Local regulation of public utilities is 
another important plank in the Mayor's 
platform. A. petition sponsored by Mr. 
Dever is now being circulated by his 
party workers for a referendum on the 
question of home rule on April 5, the 
date of the mayoralty election. In order 
to give the city of Chicago control over 
its local utilities, enabling legislation 
must be obtained from the State Legis­
lature at Springfield. 

Railway Project in Missouri 
Willard E. Wirtner, pioneer developer, 

has associated himself with several 
citizens of Liberty, Mo., in the organi­
zation of a company to build and oper­
ate an electric railway from Liberty 
to Kansas City. A corporation capital­
ized at $300,000 is being formed. The 
projectors plan to cross the Missouri" 
River with their line at a point east 
of the city limits of Kansas City, at 
which place the river is especially 
narrow. From the river the line would 
go almost directly to Liberty, passing 
just east of Birmingham. At a point 
3 miles out of Liberty there would be 
a branch east to the Atwood quarries. 

The men listed as directors are: Lee 
Clark, Mayor of Liberty; C. P. Atwood; 
A. W. Lightburne; J. A. Reed; Robert 
Don Carlos, circuit clerk of Clay 
County; Pascal Parker; Harry Griffith; 
E. T. Brant; J. W. Pryor; J. S. Con­
way, and W. E. Barnes, city engineer 

of Liberty. 
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New Crimson Limited in Texas 
Makes 1927 Appearance 

The new 1927 Crimson Limited oper­
ated by the Northern Texas Traction 
Company between Dallas and Fort 
Worth was placed in service on Feb. 12 
after having been exhibited in Fort 
Worth on Feb. 9 and in Dallas on 
Feb. 11. The new model was described 
in the ELECTRIC RAILWAY JOURNAL, 
issue of Feb. 5, page 246. Whereas 
the trailer is practically-the same as on 
the new train put into service last 
October, the motor car has been com­
pletely changed, the biggest improve­
ment being a very comfortab/e, heavily 
upholstered, genuine leather bucket 
seat. 

In spite of the rain and sleet more 
than 1,100 people went through the 
train when it was exhibited and re­
ceived a copy of the pamphlet describ­
ing service. Another 1,000 people went 
through it in Dallas in the Interurban 
Terminal. A check-up on the riding 
in Fort Worth reveals that already a 
number of local people who have been 
using their automobiles between Dallas 
and Fort Worth have now gone back 
to the interurban. 

On the occasion of the installation of 
the 1927 Crimson Limited the company 
distributed an interesting and informa­
tive booklet on the advantages of rid­
ing in this de luxe interurban. The 
purpose of the booklet was to get the 
public to thinking along proper lines 
on the place of the bus and interurban 
in transportation. • 

Another Fare Hearing in 
New Jersey Case 

Decision on motion made on Feb. 16 
t.o dismiss the application of the Public 
Service Transportation Company and 
the Public Service Railway, Newark, 
N. J., for adjustment of fare zones on 
eleven bus lines and one railway line 
will be reserved by the Board of Public 
Utility Commissioners of New Jersey 
until the entire case has been presented. 

This was announced in an opinion 
by the board, at which motion by coun­
sel of affected municipalities to adjourn 
the case three months was denied. The 
board set March 21 and 25 for the next 
hearings. In delaying decision on mo­
tions for dismissal, the board said: 

At the close of the testimony given by 
the petitioners counsel for the various 
municipalltie" addressed motions to the 
board to dismiss the petitions on the 
grounds ot lack of jurisdiction on the part 
of the board and also because ot the Insuf­
ficiency of the evidence to support the 
allegations and prayer of the petitions. 
Without going Into the detail of the rea­
sons raised by the motions. the board Is 
of the opinion that the motions should be 
reserved to the end of the case and should 
not be considered until after all parties 
have had an opportunity to present their 
evidence. 

Speaking on the request to adjourn 
the case three months, the board 
pointed out that the petitions of the 
companies were filed on Dec. 14 and 
they were brought on for hearing on 
Jan. 19. Adjournment was then taken 
until Feb. 16. The board said: 

Under the circumstances the board feels 
that an adjournment to March 21 should 
allow ample time tor the counsel of the 
municipalities to obtain the necessary data 
tor the preparation of their case. 

News Notes 

Eight Cents in Sioux City.-Fares 
on the lines of the Sioux City Service, 
Sioux City, Iowa, will be 8 cents cash 
or two tickets for 15 cents after March 
1. The present rate is 7 cents cash or 
four tokens for 25 cents. Diminishing 
revenue since 1921 forced the change, 
according to W. J. Bertke, general 
manager. Competition of the automo­
bile is blamed by the railway officials 
for the falling off in passenger revenue. 

Would Bar One-Man Cars.-About 
1,500 residents of Norwood, Ala., have 
requested the immediate removal of 
one-man cars from the Norwood line 
and intimated that refusal to remove 
the pay-as-you-enter cars would mean 
a demand for return of the jitneys. 
This was the message in two petitions 
presented recently to City Commission. 

Amplifiers in Montreal Cars.-The 
Montreal Tramways, Montreal, Que., 
has decided to install amplifiers in its 
cars to enable passengers to hear 
street names as they are announced by 
trainmen. Difficulty arose when the 
one-man cars were placed in operation 
for the motorman has to announce 
street names with his back to the pas­
sengers, and it has been practically im­
possible to hear him. The device will be 
placed in front of the operators of the 
cars, who will speak into it in an ordi­
nary tone which will be audible to 
every passenger in the car. 

No Change Expected in Transfer 
Charge.-Following a recent hearing, 
attended by representatives of the In­
dianapolis Street Railway, before Clyde 
H. Jones, member of ·the Indiana Pub­
lic Service Commission, it was learned 
there was little likelihood that the com­
mission would alter an order' of more 
than a year ago in which the transfer 
fee was fixed at 2 cents. The order 
for the increase from 1 to 2 cents was 
for a year, ending Jan. 1. It was con­
tinued at that time pending a hearing. 

Survey Under Way. - The town of 
Irvington, N. J., ·is making a survey of 
its bus and electric railway transporta­
tion with especial respect to their co­
ordination and to the plan for re-zoning 
1ecently submitted by the Public Serv­
ice Transportation Company, a subsid­
iary of the Public Service Railway. To 
conduct the survey, the town has em­
ployed Fisk & Roberts, consulting engi­
neers, New York. 

Group Insurance for Employees.­
The St. Louis & Hannibal Railway, 
Quincy, Ill., has adopted a group pro­
gram providing the working personnel 
with approximately $80,000 of life in­
surance, sick and non-occupational ac­
cident benefits and the advantages of a 
visiting nurse service. The insurance 
plan, underwritten by the Metropolitan 
Life Insurance Company, is co-opera­
tive, with the employer and employees 
sharing the cost through joint con­
tribution toward the payment of 
premiums. Employees in the main 
group coyered each receive $1,000 of 
life insurance. Sick and_ accident bene­
fits, based on weekly earnings, average 

about $10 a week. Included in the 
group contract is a clause which guar­
antees payment of the full amount of 
ari employee's life insurance to him, 
if he becomes totally and permanently 
disabled before age 60. 

Foreign News 

Swiss Railroad Electrification 
Traffic on the Swiss Federal Rail-­

roads has been slowly declining. This 
has been accompanied by a falling oft 
in the receipts, the effect of which has 
extended to the railroad authorities' 
plans for further developments. The 
budget for 1927 provides a sum of 
only $17,600,000 for new extension 
work as compared with $21,400,000 in 
1926. As in recent years, the bulk or 
the money, about $11,000,000, is to­
be utilized for further electrification 
work. During the coming year this 
will be mainly centered in eastern 
Switzerland. 

Among the lines in this district. 
which are in progress of electrifica-­
tion or scheduled for electrification are 
the Richterswil-Sargan-Chur, Sargans­
Buchs, Winterthur - Romanshorn - Ror­
schach and Winterthur - St. Gall­
Rorschach routes. The budget also. 
includes a large sum for the extension 
of the power generation plants; thus. 
$800,000 is allocated to the extension 
of the Vernayaz hydro-electric station 
and $1,400,000 to the construction of 
additional transformer stations. The 
budget provision for new rolling stock 
for the electrified railroad shows a 
considerable diminution compared to­
previous years, but a sum of $4,400,000· 
is allowed for expenditure in this direc-­
tion next year. 

New Hydro-Electric Station to 
Give Power to Brenner Line 

Electric trains probably will be run-­
ning over the Italian and Austrian sec­
tions of the Brenner line by next year 
if the hydro-electric station now under 
construction is completed in time. This 
station is located in the mountains. 
about 3 miles from the .railway depot • 
of Innsbruck. Power available wilr 
amount to about 100,000,000 kw.-hr. a 
year. All power produced over and· 
above that required for railway oper­
ation and for the zinc mines of Schnee­
berg, as arranged between the Societa 
Generale Electrica Tridentina and an­
other Italian company, will go to feed' 
the system of the first-named company. 

Polish Electrification Plan 
Progresses 

Government and representatives of 
European and American utilities cor­
porations are reported to have agreed· 
upon the main points of the electrifi­
cation project for Poland, involving an 
outlay of £5,000,000. The financing is: 
to be guaranteed, it is said, by the· 
Polish State National Economy Bank. 
The machinery required is to be im­
ported from the United States. 
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Glasgow's New Fares Successful 
Graded fares in Glasgow, Scotland, 

of 1 penny, a pennies, 2d., the latter 
being the maximum rate for any dis­
tance, are proving successful from the 
point of view of revenue. This new 
scale has been in operation since last 
summer. There has been a decided 
increase in comparison with the re­
ceipts shown during a corresponding 
period the year before, while there was 
a large decrease in the revenue from 
shorter journeys. This was more than 
counterbalanced by the increase from 
the 2d. fares. 

Liverpool Report Praises Trams 
Belief in the tramcar as the best 

v~hicle for handling heavy t r affic was 
emphasized in the report of P. Priestly, 
general manager tramways depart­
ment, recently submitted to the Liver­
pool Council, and accepted. Buses have 
tl1~ir sphere of usefulness as feeders 
on routes where the traffic does not 
warrant the expenditure necessary to 
undertake tramway operation. If 
buses were to replace trams in Liver­
pool, it would require about 50 per cent 
more vehicles. This, in turn, would 
1·esult in a bigger mileage and .in­
creased cost. Moreover, the additional 
yehicles would cause serious conges­
tion. 

In reply to a recent suggestion to 
"scrap the trams," the report went on 
to say that the Liverpool undertaking 
had a capital of nearly $3,000,000 and 
payments for sinking fund and interest 
would have to be made from the bus 
revenue. In addition, there would have 
to be new capital expenditure on the 
purchase of buses and this would have 
to be repaid in seven to ten years, as 
against fifteen to twenty years for a 
tramcar. The tramway system paid 
approximately £45,000 per annum in 
taxes, and in addition £50,000 toward 
road maintenance. If the trams were 
scrapped the latter would have to be 
paid out of taxes, so that a total of 
£95,000, equal to nearly 4d. per £1, 
would have to be met out of general 
taxation instead of being paid by the 
tramway as at present. 

Accidents caused by electric railway 
cars in the past year were fewer per 
mile than for any other passenger 
vehicle, the report stated. In foggy 
\\"eather tram service can be run when 
all motor vehicles are brought to a 
standstill. 

Floor Signs Used to Direct Passen­
gers.-Traffic direction signs are being 
tried by the London Underground at 
the Charing Cross st at ion. There nre 
two types in use, one composed of 
aluminum letters inlaid in rubber and 
the other having illuminated glass let­
ters. They are set into floors of 
passages to direct passenger s. 

Trolley Line Proposed for Kavala, 
Greece.-Influx of refugees to the city 
of Kavala has so greatly increased the 
population of that city that despite the 
narrow streets the proposal is being 
considered to build a single-track trol­
ley line. The present population of 
80,000 people is now transported almost 
entirely by taxicabs. 

Recent Bus Developments 

Another Respite in New York 
Bus Wrangle 

No action was taken by the Board 
of Estimate, New York City, N. Y., at 
the meeting on Feb. 24 t oward approv­
ing the franchise contracts on bus op­
eration because of the plea of Deputy 
Comptro.Jler Frank J. Prial, represent­
ing Comptroller Berry, that time was 
needed to study the proposed forms, 
which had just been submitted by the 
Board of Transportation. The matter 

· went over for a week. This made it 
necessary to abandon the date, March 
22, fixed by a resolution for the statu­
tory public hearing on the contracts as 
the law requires the advertising of 
these contracts for 27 days. It was 
decided to fix a new date for a vote 
at the subsequent meeting. 

Toledo Bus Ordinance 
Being Prepared 

Toledo, Ohio, has been without any 
Lus regulatory legislation for nearly 
two years and in response to a public 
demand in recent weeks following a 
severe accident a comprehensive bus 
ordinance was prepared by city legal 
authorities. It was referred by the 
Council to the street railway board of 
control. 

After study the board has stated that 
there was great need for protection of 
the public and regulations regarding 
equipment, safety and insurance; that 
nothing should be written into the ordi­
nance which would embarrass the city 
in its effort to work out a unified system 
of bus and street railway service at 
some later date under a single company, 
and that in event of passage such an 
ordinance should be strictly enforced 
with licenses granted only to lines 
which would not compete directly with 
the Community Traction Company. The 
Council has indicated that it will follow 
the proposals of the board of control 
in completing the ordinance. 

Gary Line Prepares Site for 
90-Bus Garage 

The Shore Line Motor Coach Com­
pany, a subsidiary of the Gary Rail­
ways and the Chicago, South Shore & 
South Bend Railroad, recently an­
nounced the purchase of a site for a 
large modern garage in the city of 
Hammond , Ind., t o be built and r eady 
for occupancy by June .1 of t his year. 

The garage will have storage space 
for about 90 motor coaches and will 
contain a machine shop and an over­
hauling department where coaches will 
be repair ed. The cost of t his improve­
ment, including the land purchased, 
will be approximately $150,000. 

Merger of the Calumet Motor Coach 
Company, which formerly operated ten 
local bus routes in Hammond and ad­
jacent communities, into the Shore 
Line Motor Coach Company was ap­
proved by the Indiana Public Service 

Commission last month, making the· 
latter company one of the largest op­
erators of motor coaches in the Middle 
West. Of the total of 132 motor 
coaches now owned by the Shore Line 
Motor Coach Company, 83 operate out 
of the city of Hammond. 

Eastern Massachusetts Receives 
Part Fare from Bus Company 
The Public Utilities Commission oi 

Massachusetts has granted authority to 
the New England Transportation Com­
pany, the bus subsidiary of the New 
York, New Haven & Hartford Railroad, 
to· operate buses on the Boston-Provi­
dence route alternately operating 
through the towns of Walpole and Nor­
wood in Massachusetts. The route thus 
covered by the bus company encroaches 
upon territory served by the Eastern 

' Massachusetts Street Railway. An 
agreement between the two companies 
provides for the payment of 18 cents 
to the Eastern Massachusetts Street 
Railway for each passenger between 
East Walpole and . Boston and between 
Boston and East Walpole. This agree­
ment was not favorable to the commis­
sion. The commission says: 

H owever unjus tifiable and unwa rra nted 
the payment to th e s treet railway of a 
portion of "the fa r e r ece ived by the tra ns­
porta tion compa ny may be, It does not 
n ffect t he q uestion which p resents Itself 
on th is peti tion . The sole Issue before us 
Is w hether public convenience and necessity 
r equire the operat ion of m ot or vehicles over 
the proposed r oute. 

This the commission believed neces­
sary. It did, however, say: 

In the operation of buses over the pro­
posed route, the electri c r a ilway wlll not 
do anything to en title It to compensation. 
The cons ider ation of t his payment, appar ­
en tly, Is ln the electric r a ilway refra ining · 
from objecting to the Issuance of a certifi ­
cat e of public convenience and necessity . 

We a r e of the opin ion that expenditures 
of m oney of a public utility is unjustifiable.· 
I f the q uestion of the ·r easonableness of t he . 
r a te cha rged by the tra nsl)or tation com­
pany w er e now before us, we would wi th­
out q uestion disallow, as an item of ex­
pense, these payments to the electr ic 
r a ilway. 

However unwa rra n ted and unjustifiable 
the paym en t to the electric· railway of a 
por tion of t he fa r e received by the t rans­
por tation company may be, It does not 
affect the question w h ich p resents itself on 
this petition. T he sole Issue before us ls 
w hether public conven ience and necessity 
requi re the operation of motor vehicles 
over the p roposed rou te . \ Ve think t hey do. 

The cer tificate of public conven ience a n d 
necessity heretofore gran ted by t he depart ­
m ent on April 30, 1926, to the New England 
Transportation Company for the operation 
of buses for the carr iage of passengers for 
hire between Attlebor o and Boston is here­
by amended to the following extent: 

Said petitioner shall be permitted to oper­
ate such buRes over th e following alterna­
tive route th rough t h e towns of Walpole 
a nd Norwood; from Walpole Square over 
lllaln Street, East Street, Short Street. 
\Vashington Street to the junction of \Vash­
lngton Street and \Valpole Street in Nor­
wood. And on said alte rnative route shall 
be permitted to make a stop In the town 
of East Walpole at or near the post office 
to take on passengers fo r Boston. or to 
let off passengers t aken on at Boston. 

P rovided, h owever, t hat no local pas­
sengers shall be accepted at any Interme­
diate point between any stopping place In 
East Walpole and any point In Norwood. 
and p rovided, further , that any other r ,_ 
str iction s In the or iginal certificate shall · 
r em ain In fo rce. 
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De Luxe Service Between 
Newark and Hackensack 

De luxe express bus service was 
started between Newark and Hacken­
sack, N. J., on Feb. 13, when the Pub­
lic Service Transportation Company 
started the operation of a line of "par­
lor car" buses between the two mu­
nicipalities. This is the first line of 
the kind to be put in operation in that 
section of the state. 

Under the schedule adopted the first 
bus leaves Hackensack at 7 a.m. and 
Newark at 8 a.m. and the last bus leaves 
Hackensack at 11 p.m. and Newark at 
12 midnight and buses leave both ter­
minals on the hour and half hour dur­
ing the intervals between. 

The through fare between Newark 
and Hackensack is 50 cents. The mini­
mum fare northbound is 25 cents, good 
for a ride from any point in Newark to 
the north line of Lyndhurst. The mini­
mum fare southbound is 10 cents, good 
for a ride from any point in Hacken­
sack to Williams Street and Terrace 
Avenue, Hasbrouck Heights. The run­
ning time of buses between Newark 
and Hackensack is 50 minutes. 

Service Between New Haven and 
Guilford to Be Resumed 

Bus operation by the New Haven & 
Shore Line Railway between Guilford 
and New Haven, Conn., was resumed 
on Feb. 9, following a suspension of n 
month. It was noted recently that the 
bill presented in the Legislature by 
Representative Harry R. Durant, Guil­
ford, would be withdrawn. This bill 
asked that the charter granted the New 
Haven & Shore Line be repealed. 

William Walker, manager of the New 
Haven & Shore Line Railway, in mak-

. ing the announcement regarding bus 
service stated that the people had de­
manded this type of transportation. It 
was brought out that the territory be­
tween Branford and New Haven also 
would be served by the cars of the 
Connecticut Company, but that the 8 
miles between Guilford and Branford 
was too thinly populated to net much 
revenue. 

Representative Durant had previ­
ously branded the company's suspen­
sion of the bus line as outrageous 
and something that should not be tol­
erated. He scored the argument of the 
Shore Line that it could not make any 
money with buses on that line in the 
winter. It was his belief that the rail­
way had to take the bitter along with 
the sweet, exactly like other public 
service corporations in Connecticut. 

Bus Losses Concern Cincinnati 
Increasing losses on several of the 

coach routes of the Cincinnati Street 
Railway, Cincinnati, Ohio, have caused 
the public and city officials much con­
cern, due to the fact that under the 
"service-at-cost" franchise the loss is 
made up by the return from railway 
fares. 

These losses are not regarded by the 
management as being of an alarming 
nature, but because the situation is 
looked upon by the public as serious, 
the management and the city are 
studying the problem with the view af 

making the operation of these routes 
less costly and more profitable.· 

Walter A. Draper, president of the 
railway, has prepared an analysis of 
the situation showing how to reduce 
the losses. This he is now submitting 
to Edgar Dow Gilman, Director of Pub­
lic Utilities, for his consideration ancl 
approval. 

Permits in Minneapolis 
Permits to operate buses on East 

River Road have been granted by the 
Park Board at Minneapolis, Minn., to 
the Northland Transportation Company 
and the Jefferson Highway Transporta­
tion Company. These companies oper­
ate also on River Road in St. Paul on 
a through intercity route, without pick­
ing up passengers, and have been doing 
so for some time, between the Franklin 
A venue and Lake Street bridges over 
the Mississippi River. 

This decision will have a bearing on 
the Terminal Motor Bus Company, 
which has applied to the Minnesota 
Railroad and Warehouse Commission 
for permission to operate bus service 
between St. Paul and Minneapolis. At 
present three intercity bus lines are 
operating, all owned by the Twin City 
Motor Bus Company, a subsidiary of 
the Twin City Rapid Transit Company. 

It is contended by C. G. Calderwood, 
the company's president, that residents 
of the midway district of St. Paul have 
for years felt the need of more direct 
transportation facilities, especially for 
students at the University of Minne­
sota in Minneapolis. 

The Terminal Motor Bus Company is 
five years old. It operates out of St. 
Paul to St. Paul Park and to Prescott, 
Wis., and Durand, Wis., also chartered 
buses to various points in the United 
States and Canada. It will install on 
the new line 26-passenger coaches with 
parlor seats, heated by hot water. The 
same fare as other lines will be 
charged, or 25 cents a trip, but in addi­
tion the company proposes a 20-cent 
commutation ticket rate. 

On the other hand the Park Board, 
Minneapolis, Minn., has granted per­
mission for tlie Twin City Motor Bus 
Company to operate a bus line on Cedar 
Lake Boulevard, supplying service to 
a district now without transportation 
of the sort. The route is from the 
end of the Bryn Mawr cal' line on 
Cedar Lake Road, Superior Boulevard, 
Twenty-second Street and Cedar Lake 
Boulevard. 

The ordinance passed by the Minne­
apolis Park Board on Nov. 3, 1926, 
permitting bus companies to operate on 
parkways and through parks upon pay­
ment to a minimum fee of $10 and a 
maximum of 20 per cent of the state 
motor vehicle tax for each bus, has 
been attacked in the district court in 
a suit by A. S. Dowdall, through At-· 
torney F. W. Booth. The fee money is 
utilized to maintain and improve city 
parkways. Default in payment of a 
bus fee may result in a fine of from 
$5 to $1,000. It is sought to have the 
ordinance nullified on the complaint 
that the ordinance is a public menace 
and that the rights the board extends 
to commercial transportation compa­
nies are beyond the powers and con­
trary to the traditions of the Park 
Board. 

Denver Tramway Gets Bus Permit.­
The Bus Transportation Company, a 
subsidiary of the Denver Tramway, 
Denver, Col., was given a permit on 
Feb. 16 to operate buses from Engle­
wood, Fort Logan and Loretto Heights 
Academy. This service is a substitute 
for the former electric railway, aban­
doned because it did not pay. 

Buses May Replace Cars.-The Yak­
ima Valley Transportation Company, 
North Yakima, Wash., will probably 
replace its last street cars with buses 
as soon as a line of paving is completed 
along half a mile of streets which the 
city and county are doing jointly. The 
two buses now operated on the Yakima 
streets are said to be very satisfactory. 

New Line Starts. - Operation of a 
· bus line between Philadelphia and 

Doylestown, Pa., was started on Feb. 6 
by the Philadelphia Rural Transit Com­
pany, a subsidiary of the Philadelphia 
Rapid Transit Company. The buses, 
which run in conjunction with railway 
service, pass over Old York Road from 
City Line to Willow Grove and over 
the Easton Highway from Willow 
Grove to Doylestown. 

Buses Replace Cars.-Permission has 
been given by the Board of Public Util­
ity Commissioners of New Jersey for 
the suspension of service on the Sixth 
and Eighth Streets lines of the Public 
Service Railway, in Camden, N. J. The 
board at the same time approved of 
operation of eleven buses by the Public 
Service Transportation Company, a 
railway subsidiary, on the Mount. 
Ephraim route, between Camden and 
Woodlynne, N. J. The buses will re­
place the suspended railway service. 

Would Operate on White Plains 
Route.-The Westchester Street Trans­
portation Company, Inc., on Feb. 23 
filed petition with the Public Service 
Commission for an order authorizing 
the operation of buses on a portion of 
its route in White Plains. The petition 
is filed under the provisions of Section 
50-A of the Public service commission 
law. This company is a subsidiary of 
the Third A venue Railway System of 
New York City. It proposes to substi­
tute buses for street cars over a route 
beginning at the tracks of the New 
York Central Railroad on Main Street, 
in White Plains, to the city line and the 
town of Harrison. A public hearing 
will be held on this application. 

Bus Request Refused.-The Public 
Service Commission recently dismissed 
the petition of the Rochester Inter­
urban Bus Company, Inc., for permis­
sion to operate bus lines from Roch­
ester, N. Y., to Manitou Beach, Grand 
View Beach and Island Cottage. Peti­
tion for these bus routes was filed on 
July 24, 1925. Subsequently, the com­
pany advised the commission it pro­
posed to have these routes operated by 
the Rochester Railways Co-Ordinated 
Bus Lines, Inc., and asked that deci­
sion be withheld. Both of these bus 
companies are owned by the New York 
State Railways. In January, 1927, the 
Rochester Railways Co-Ordinated Bus 
Lines, Inc., filed a petition for these 
routes and hearing has been held on 
this petition also. The company agrees 
that the first petition be refused and 
the proceeding on the application be 
close<!. 
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Financial ;a Corporate 
1~111 

Fonda Road Protests $1,442,130 
Condemnation Figure 

Work on the dam to be built in the 
Sacandaga River at Conklingville, 
N. Y., will be started within a month, 
Edward H. Sargent, engineer of the 
Hudson River regulating board, said 
on Feb. 21. This is in spite of the in­
tention of the Fonda, Johnstown & 
Gloversville Railroad to appeal an 
award of $1,442,130 made on Feb. 19 
by a condemnation commission for 7 
miles of the railroad's right-of-way 
along the Sacandaga River near Sacan­
daga Park. 

International Claims 10-Cent Fare 
on Commission Valuation 

In a formal statement filed with the 
Public Service Commission the Interna­
tional Railway, Buffalo, N. Y., asserts 
that a 10-cent fare would do no more 
than provide the additional revenue re­
quired by the company on the com­
mission's own showing. A Public Serv­
ice Commission accountant .recently 
reported that the company was earning 
a fair return, assuming a rate base of 
approximately $20,000,000, whereas the 
commission has alowed a rate base of 
$23,000,000, two of the five members 
holding that it should be $32,000,000. 

On the basis of the commission's own 
valuation, which is one - third that 
claimed by the company, I.R.C. fails 
by $460,000 to earn the return to 
which it is entitled, says the company's 
statement. 

Decreased employment on the Niag­
ara frontier causes a loss of riding, so 
that the additional revenue required to 
give the company a legal return would 
make a 10-cent fare necessary. 

The company's statement alleges 
many errors in the report of the ac­
countant for the Public Service Com­
m1ss10n. It points out that while the 
subsidiary company, International Bus 
Corporation, pays International Rail­
way $1,000 a month as rent for Walden 
Avenue carhouse, and the commission 
accountant included the rent in income, 
he deducted a sum set as the value of 
Walden Avenue carhouse from the rate 
base. l\lany items of smaller amount 
were rejected because the necessity for 
the expense arose in a previous period. 
More than $60,000 was deducted cover­
ing payment for actual service ren­
dered and expenses incurred. 

An item of $10,551 expenses in con­
nection with the investigation of the 
dynamiting of the high-speed train in 
1922 was also deducted by the commis­
sion's accountant. The company's state­
ment says: 

There can be no justification for these 
deductions unless the commission takes tbe 
view that the collection and preparation 
of evidence against lawbreakers attaching 
the company's property and Its patrons Is 
beyond the scope of the company's duty, 

Balance Increased on 
Detroit System 

The total operating revenue of the 
Department of Street Railways at De­
troit, Mich., for the year ended Jan. 31, 
1927, was $24,713,591, against $23,485,-
313 for the year ended Jan. 31, 1926. 
In these figures are included a railway 
operating revenue and a coach operat­
ing revenue of $22,411,611 and $2,301,-
97!), in the 1927 period respectively, 
gainst $22,556,758 and $928,554 in 

l!l26. The total revenue from all 
urces was $24,985,481, against $23,­

t:80,745 for the year ended Jan. 31, 1926. 
'.rota] operating expenses were $19,119,-
770 in l!l27. Of this amount $16,931,548 
was for railway expenses and the 
remainder for coach expenses. The 

total operating expense for the 1926 
period was $17,644,205. Of this amount 
$16,746,622 was for railway operatiim 
and $897,583 for coach operation. Net 
revenue from all sources totaled 
$l>,865,711 in 1927, against $6,036,539 
in 1926. Following the ·consideration 
of interest and other deductions a net 
income of $3,183,299 remained, against 
$3,389,536 in 1926. The balance for the 
period was $583,001 in the 1927 period 
and $570,940 for the year ended Jan. 1, 
1926. The railway passengers totaled 
481,011,056, against 484,509,830 for the 
1926 period. Total coach passengers 
numbered 29,096,028, against 12,388,021 
for the 1926 period. Railway reve­
nue car-miles amounted to 52,419,362, 
against 53,463,391 and coach revenue 
coach-miles were 9,410,300, against 
4,028,384 for the year ended Jan. 31, 
1926. 

William J. Maider, acting as attor­
ney for the railroad company, said if 
the award is confirmed by the court the 
company will appeal. The railroad 
company put in a claim for more than 
$4,000,000. 

Within the month the hoard probably 
will advertise for bids for relocating 
the highways and for the big d8m 
itself. The dam will impound 32,0C'0,-
000 gal. of water and the land will be 
inundated a distance of 30 'Ylilea in 
length by 3 miles in width. 

Income Balance Higher 
Washington Company Earns Less than 4 Per Cent on Property Value­

Decline of 1 Per Cent in Passenger Traffic 

F OR the year ended Dec. 31, 1926, 
the balance of income credited to 

profit and loss of the Washington Rail­
way & Electric Company, Washington, 
D. C., was $773,200, compared with 
$644,857 for the preceding year. This 
fact was disclosed in the annual report 
of President William F. Ham submitted 
to the stockholders at the annual meet­
ing on Jan. 15, 1927., 

During the year the company's 
system carried 76,797,163 revenue pas­
sengers and 24,272,542 transfer pas­
sengers, or a total of 101,069,705 
passengers. This is a decrease of 
708,473 in the number of revenue pas-

COMPARATIVE STATEME~T OF 
WASHINGTON RAILWAY & 

ELECTRIC COMPANY 

1926 
Gross earnings from 

operation .•....... $5,012,619 
Miscellaneous Income 

(Including dividends 
from Potomac Elec­
tric Power Com-
pany) •••••••..•.• 1,149,113 

Grose Income ..•. $6,161,733 
Operating expenses 

(Including deprecia-
tion), taxes and mis­
cellaneous charges 4,140,222 

Interest on funded 
and unfunded debt 688,151 

Payment of dividend 
on 5 per cent pre-
ferred stock....... 425,000 

Payment of dividend 
on common stock 
(5 per cent).... . • 325,000 

$5,578,374 
Balance of Income tor 

year 1926 credited 
to profit and loss.. 583,358 

Miscellaneous Items 
credited to prollt 
and loss . .. . .. .. . 189,841 

Total credited to prollt 
and loss during the 
year . . .......•. , . $773,200 

1925 

$4,775,285 

1,025,501 

$5,800,786 

3,915,959 

730,600 

425,000 

325,000 

$5,396,559 

404,227 

H0,630 

$644,857 

sengers carried compared with the pre­
vious year, or slightly less than 1 per 
cent. The primary cause of this con­
tinuous loss in traffic is the increase in 
use of privately owned automobiles, the 
total now registered in the District 
of Columbia being 131,362 or 12.6 per 
cent more than those regis?ered in 1925. 

The rate of fare in effect on the 
street cars during 1926 . was the same 
as that in effect since the spring of 
1922-that is, 8 cents cash or tickets 
sold at the rate of six for 40 cents. 
Notwithstanding considerable improve­
ment being effected in 1926 in all the 
operating departments of the railway, 
the results for the year show a return 
of less than 4 per cent on the value of 
the property within the District of 
Columbia as determined by the Public 
Utilities Commission. 

In spite of this the policy of liberal 
expenditures for maintenance and re­
construction of way and structures was 
continued in 1926. The amount ex­
pended for general maintenance of 
track and roadway, together with al-· 
lowances for depreciation, was $904,-
511. The more important reconstruc- · 
tion projects completed during the year 
included the rebuilding of 8,175 ft. of 
underground conduit track and 21,905 
ft. of overhead trolley track, at a cost 
of approximately $312,156. In the sum­
mer of 1926 the company placed in 
operation fifteen modern up-to-date 
cars, with automatic rear-exit doors 
and leather-covered de luxe seats. The 
amount expended for the cars was 
$235,000, or approximately $15,700 per 
car. Fifteen new buses were purchased 
during the year, all of the Yellow.Coach ' 
type, one with a seating capacity of 21 
and the rest with a seating capacity of 
29 each,. at. a·. total . cost of approxi­
mately . · $125,000. These additional 
buses acquired now bring the fleet to 
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57 buses, operating over routes with 
an aggregate mileage of 54.9, repre­
senting an investment of $378,938 and 
all operating as auxiliaries to the rail­
way lines. 

The direct cost of operation of buses 
since they were started in May, 1922, 
has been $175,916 in excess of the re­
ceipts, but the results for the year 
1926 are somewhat more encouraging, 
President Ham said, than at any time 
since the company entered the field of 
this form of transportation. 

There was a slight increase in the 
number of accidents compared to 1925 
due to added congestion on the street.ii. 
Seventy-five per cent of the accidents 
in 1926 were with automobiles. Aside 
from the constant alertness of the 
supervising forces and the operators 
themselves to guard against accidents, 
quarterly "Safety" meetings are held 
throughout the year, where tqe subject 
of safe operations is discussed at 
length. These efforts are productive 
of results, as demonstrated by the fact 
that the expenditure for settlements of 
claims in 1926 was a little more than 
3 per cent of the total operating reve­
nues. This is not quite so good a 
showing as in 1925, but when consider­
ing the increase in vehicular move­
ments in 1926 it indicates a degree of 
co-operation on the part of the em­
ployees of the operating departments 
that is worthy of mention and _praise. 

The total outstanding bonded indebt­
edness of the Washington Railway & 
Electric Company and subsidiary com­
panies, including the Potomac Electric 
Power Company, is now $25,906,900. 
This amount, added to the $15,000,000 
capital stock of the parent company, 
and $2,002,850 outstanding capital 
stock of the subsidiary companies, 

STATEMENT OF PASSENGERS CARRIED 
BY WASHINGTON RAILWAY & 

ELECTRIC COMPANY 

1919 
1920 
1921 
1922 
1923 
1924 
1925 
)926 

Revenue Decrease 
Passengers Compared with 

Carried Previous Year 
91,488,735 
87,782,784 
85,481,656 
82,716,756 
81,618,607 
77,786,675 
77,505,636 
76,797,163 

3,705,951 
2,301,128 
2,764,900 
1,198,149 
3,731,932 

281,039 
708,473 

makes the total outstanding capitaliza­
tion at this time $42,909,750. This ex­
cludes bonds purchased for the sinking 
funds and for temporary investments. 

The total payroll for the year 1926 of 
the Washington Railway & Electric 
Company and subsidiary companies, in­
cluding the Potomac Electric Power 
Company, was $4,794,140, an increase 
over that of the previous year of 
$135,112. 

The number of employees in the 
service of the entire system is now 
2,943, of whom 2,114 are members of 
the Washington Railway Relief Asso­
ciation. 

Valuation Case to Be Appealed 
by Washington Company 

The United States Supreme Court 
will be asked to pass on the authority 
of the Court of Appeals in deducting 
$5,150,000 from the figures represent­
ing the valuation of the properties of 
the Capital Traction Company, Wash­
ington, D. C. 

The appellate tribunal was asked on 
Feb. 17 by Attorney George E. Hamil­
ton and G. Thomas Dunlop to stay its 
mandate long enough for the company 
to apply to the highest court for a writ 

Conspectus of Indexes for February, 1927 

Stnet Rallwa7 
Fares• 

1913 - 4.84 
Electric Rallwa7 

Materials* 
1913 - 100 

Electric Railway 

W~n•- l~O 
Am. Elec. Ry. Aoan. 

Comtruotion Coot 
(Elec. Ry.) 1913 - 100 

~ New11-Record 
natrllction Coot 

(General) 1913 - 100 
U, S. Bur. Lab. Stat. 

Wboleeole Commod-
ltle■ 1913 - 100 

Bc11datreet 
Wholesale Commod-

ltiea 1913 - 9. 21 
U.S. Bur. Lab. Stat. 

Retoil Food 
1913 - 100 

Nat. Ind. Conf. Bd. 
Coot of IJving 

1914 • 100 
StHI Unfilled Orden 

(Million Tona) 
1913 - 5.91 

Bank Clearl"f• 
Outaldo N. • City 

(Billiona) 
Bu•ln- Fallurea 

Number 
Liabilities (Milliom) 

Compiled for Publication In This Paper by 
ALBERT S. RICHEY 

Electric Railway Engineer, Worcester, Mass. 

Month Year Since War 
Latest ~ ~ High Low 
Feb. Jan. Feb. Feb. May 
1927 1927 1926 1927 1923 
7.45 7.42 7.35 7.45 6.118 
Feb. ~ Feb.· Sept. ~ *The three Index numbers 
1927 1927 1926 1920 1924 marked with an asterisk are 

154.0 156.0 155.3 247.5 141.5 computed by Mr. Richey, as 
Feb. Jan. Feb .. Sept. Mar . follows: Fares Index Is aver• 
1927 1927 1926 1920 1923 age street railway fare In all 

228.7 221.6 223.1 232 206.1 
~ Jan. Feb. May 

United States clUes with a 
July population of 50,000 1927 1927 1926 1920 1922 or over 

202.9 203.5 201 9 256.4 167.4 except New York City, and 
Feb. Jan. Feb. June Mar. weighted according to popula-
1927 1927 1926 1920 1922 tlon. Street Railway Materials 

210.2 211.5 206.6 273.1 162.0 Index Is relative average price 
Jon. oeo:- Jan. May ~ of materlale (lncludln&' fuel) 1927 1926 1926 1920 1922 used In 146.9 147.2 156.0 246.7 138.3 street railway opera-

Feb. I Jbn. I Feb. I Feb. I June I tlon and maintenance, 
1927 1927 1926 1920 1921 weighted according to aver-

12.52 12.112 u.n 20.117 10.62 age use of such materials. 
Jan. Dea. Jaii-:- July ~ Wages Index Is relative aver-1927 1926 1926 1920 1922 age maximum hourly wage of 159.3 161.11 164.3 219.2 1311.7 
Jan. Dea:- Jim:- July Aug. motormen, conductors and 
1927 1926 1926 1920 1922 operators on 137 of the larg-

166.9 168.4 170.4 204.5 154.5 est street and Interurban rail-
Jon. 31 Deo. 31 Jan. 31 July 31 July 3 I ways operated In the United 1927 1926 1926 1920 1924 States, weighted J.100 S.861 4.813 11.111 3.117 according to 

Jan. Dec:-~ oci:- Feb. the number of such men em-
1927 1926 1926 1925 1922 ployed on these roade. 

11.19 19.78 19.79 20.47 10.65 
Jan. Deo. JSIL Jan:- Aug. 
1927 1926 1926 1924 1925 
2227 1979 2013 2231 1353 
75.06 91.11 52.31 122.95 27.22 

of review. A request of this sort is 
usually granted, especially when im­
portant questions and large figures are 
involved. 

On Feb. 7 the Appellate Court fixed 
the value of the company's properties, 
for rate-making purposes at $25,756,-
880, or the sum of $5,150,000 less than 
the figure arrived at by the lower court. 
The sum of $5,150,000 was added by 
the lower court as the amount repre­
senting the cost of the franchise and 
good will of the old Washington & 
Georgetown Railroad in 1895. This 
road, when merged with the old Rock 
Creek line, became the present Capital 
Traction Company. 

Refinancing of Dayton & Western 
Completed 

Refinancing of the Dayton & Western 
Traction Company, handed back to its 
original owners when there was a dis­
solution of the merged Ohio Electric 
System, has just been completed by 
stockholders. This includes the pay­
ment of outstanding obligations through 
the issuance of $312,500 in coupon 
bonds, bearing 5 per cent interest. The 
Winters National Bank is made trustee. 
A first mortgage on the property and 
all equipment, along with a deed of 
trust, was filed by President Valentine 
Winters. 

International Railway Reports 
Small Net Income 

The yearly income account of the 
International Railway, Buffalo, N. Y., 
shows a net income of $48,610 for 1926, 
compared with a deficit of $210,355 for 
the year 1925. This is the first time in 
nine years that the company's receipts 
have exceeded expenses. For nine years 
no dividends have been paid to stock­
holders, who, according to President 
Bernard J. Yungbluth, have contributed 
in cash during this period for the main­
tenance of service $4,140,445. During 
the same period more than $5,000,000, 

INCOME ACCOUNT OF INTERNATIONAL 
RAILWAY 

1926 1925 
Operat!ng revenue ...•...•. $10,650,372 $10,695,695-
Operation and taxea... . • • • 9,193,277 9,408, I 02 

Operating income........ $1,457,095 $1,287,593, 
Non-operating income...... 49,799 48,094 

Gr0111 income .••.••. ,... $1,506,894 $1,335,687 
Income deductiom......... 1,458,284 1,546,042 

Netincome .•••••••..•.. $48,610 *$210, 355-
•Indicates deficit. 

has been paid to the various munic­
ipalities served by the company. 

The company is now faced with de­
mands for track and paving reconstruc­
tion in each of the municipalities served, 
totaling in Buffalo alone more than 
$2,000,000. This paving is within the· 
tracks and 2 ft. outside, and consti­
tutes 55 per cent of the total width of 
the street. The railway has contended 
that this cost is the result of antiquated 
laws, making the car rider responsible 
for paving, notwithstanding the fact 
that street cars are the only vehicles on 
the streets that do not use the paving. 

Applications for higher fares to meet 
· these costs and to provide the legal 
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'return to stockholders are now pending 
before the Public Service Commission 
and the federal courts. 

The accompanying statement shows 
the results of 1926 compared with 1925. 

$2,500,000 of Notes .of Baltimore 
Company Offered 

The United Railways & Electric Com­
pany, Baltimore, Md., has sold to Alex­
ander Brown & Sons $2,500,000 of 
three-year notes of the company. They 
are to be dated March 1, 1927, due 
March 1, 1930, and bear 6 per cent 
interest. They were offered on Feb. 23 
to banks and other investors at 991 
and interest to yield about 6.28 per 
cent. The Safe Deposit & Trust Com­
pany of Baltimore is trustee. Pro­
ceeds of the sale are to be used 
to refund company notes which ma­
ture on Aug. 1, 1927, and preference 
in allotments on subscription to the 
notes now offered will be given to those 
who agree before the subscription books 
are close<! to make payments for the 
new notes with the old notes at par and 
interest. 

Directors Elected at Worcester­
New Cars and More Buses 

Seven new directors were added to 
the board and two of the old board re­
signed at the annual organization meet­
ing of the Worcester Consolidated 
Street Railway, Worcester, Mass., on 
Feb. 23, the first meeting since thE; New 
York New Haven & Hartford Railroad 
resu~ed ownership of the property. 
Henry C. Page, general manager, and 
Leverett Candee, treasurer, resigned as 
directors. Arthur P. Russell, one of 
the new directors and a vice-president 
of the New Haven, was elected vice­
president to fill the vacancy cause<! by 
the death a few months ago of Col. 
George Bullock. 

The new directors are: Johri E. 
White, president of the Worcester 
Bank & Trust Company and president 
of the Worcester Chamber of Com­
merce; Forrest W. Taylor, T. Hovey 
Gage and Harry W. Goddard, all of 
Worcester; E. G. Pearson, president of 
the New Haven; E. G. Buckland, vice­
president of the New Haven, and Mr. 
Russell. The following directors were 
re-elected: Charles M. Rogerson and 
W. E. McGregor, Boston; Charles E . 
Ware, Fitchburg; Clark V. Wood, 
Springfield; Francis H. Dewey, Wor­
cester. 

The officers of the corporation are: 
President, Clark V. Wood; vice-presi­
dent, Arthur P. Russell; secretary, 
William F. Crowe; chairman, Francis 
H. Dewey. 

President Wood, in discussing . plans 
for the future of the road under the 
management of the New York, New 
Haven & Hartford Railroad, said re­
cently: 

I believe that when the new cars are 
placed In service the patronage on all the 
lines will be lncr~ased and that the losses 
noted during 1926 will not be so large this 
year. We plan to Increase the number of 
buses. This wlll lessen our operating ex­
penses. Ou.- profits In 1927 should be 
larger th1n In 1926. 

Mr. Wood stated that plans for new 
cars were in the hands of officials of the 
railroad and that bids will be requested 

soon. The number of buses also will 
be increase<!. Several electric lines will 
be discontinued in favor of bus service. 
Mr. Wood said there were several lines 
in Worcester which could be taken care 
of by buses. There may also be many 
changes in schedules to serve the 
patrons better. 

As further evidence that the re­
habilitation program is already being 
followed, Mr. Wood stated that plans 
are being drawn by the Henry R. Kent 
Company, Rutherford, N. J., for a new 
carhouse and for a garage- for the 
buses which the company operates. 
Many of the cars now being operated 
will be overhauled and others, in serv­
ice a long time, will be junked. 

Abandonment of Mesaba 
Railway Sought 

Hearing on a petition for permission 
to abandon operation of the Mesaba 
Railway, Virginia, Minn., was set to 
take place in district fe<leral court at 
Duluth on Feb. 23, under an order 
signed by Federal Judge John B. San­
·born and made public on Feb. 14 hy 
James C. Chestnut, a receiver of the 
railway. 

The petition, seeking authority to 
abandon the operation of the line and 
to dismantle and dispose of the prop­
erty, was made by Mr. Chestnut and 
Oscar Mitchell, receivers. The line has 
been operating at a loss for a number 
of years, according to the receivers. 
If authority is granted, the line will 
probably be abandoned about April 19. 
The company operates 40 miles of line. 

Denver & Interurban 
Railway Sold 

The Denver & Interurban Railway, 
Denver, Col., which operates an' elec­
tric railway from Denver to nearby 
northwestern points, was sold on Feh. 
17 at auction by the federal court for 
$88,850. The road will be dismantled. 
The sale was at the instigation of the 
Guaranty Trust Company, New York, 
which is trustee under the first mort­
gage bonds for $1,078,000. 

Increase In Net Income.-For the 
seven-month period ending Jan. 31, 
1927, the total operating revenues of 
the Brooklyn-Manhattan Transit Sys­
tem, Brooklyn, N. Y., were $27,177,699, 
against $26,142,270 for the period end­
ing Jan. 31, 1926. Total operating ex­
penses increased from $17,008,778 to 
$17,525,563 in 1927. Following the con­
sideration of income deductions there 
was a net income of $3,752,623 for the 
seven-month period ended Jan. 31, 
1927, against $3,378,057 for the same 
period of the year previous. 

Loss in Schenectady Larger.-The 
Schenectady Railway, Schenectady, 
N. Y., reports to the New York State 
Public Service Commission for the 
quarter ended Dec. 31, 1926, a net loss 
of $291,397 after fixed charges, com­
pared with a net loss of $10,851 in the 
corresponding period of 1925. 

New Directors Named in St. Louis.­
Two new directors for the United Rail­
ways, St. Louis, Mo., were named . at 
the annual meeting of the stockholders 

on Feb. 8. Walter W. Smith, vice­
president of the First National Bank iii 
St. Louis, and Herman C. Stifel, broker, 
replaced A. Siegel, who died recently, 
and A. C. Brown, who declined re:. 
election. j 

Net Corporate Income Lower.-For 
the six months period ende_cl De¢. 31, 
1926, the passenger revenue on the 
Brooklyn City Railroad, Brooklyn, 
N. Y., was $5,677,845, against $5,688,734 
for a similar period the year previous. 
Operating expenses and taxes increase<! 
from $4,852,726 to $4,900,749 in 1926. 
After the consideration of income de~ 
ductions there was a net corporate in­
come of $624,466 for the 1926 period, 
against $721,516 for the period ended 
Dec. 31, 1925. 

Would Increase Stock Sha'res.-The 
Indiana Service Corporation, Fort 
Wayne, Ind., in a petition just filed 
with the Indiana Public Service Com­
mission, has asked lo increase by 30,-
500 the number of shares of its pre­
f erred stock and by 200,000 the com­
mon stock shares in order to reimburse 
the company for betterments and ex­
tensions for 1926 and those planned for 
1927. The petition states that the pres­
ent authorized stock is 40,000 shares 
of preferred with a par value of $100 
·and 500,000 shares of common. 

Discontinuance Threatened. - Em­
ployees of the Peterboro Radial Rail­
way, Peterboro, Ont., Canada, have 
been notified that the service may be 
discontinued after April 1. The notice 
from the management, the Hydro­
Electric Power Commission, was posted 
in the power house. It is said that the 
intimation of the possible abandonment 
of the system is the result of higher 
power rates in Central Ontario. 

Lease Extende<l.-The Capital Trac­
tion Company, Washington, D. C., on 
Feb. 18 announced it had extended for 
six months its lease with the Washing­
ton-Maryland Railroad on the latter 
corporation's line from Fourteenth-and 
Kennedy Streets northwest to Takoma 
Park, Md. Negotiations are pending 
for purchase of the line by the Capital 
Traction Company, but there has been 
disagreement over the terms of trans­
fer. The present lease expired on 
Feb. 20 and the extension is for the 
purpose of permitting further negotia­
tions. ' 

Will Hear Abandonment Plea.­
Hearing on the application of the Lake 
Shore Electric Railway to abandon its 
line between Sandusky and Norwalk, 
Ohio, will be held on March 3, before 
the Public Utilities Commission of 
Ohio. The railway points out that 
there was a decrease in receipts from 
$65,045 in 1920 to $17,616 the first 
eight months of 1926. During the en­
tire time the expenses have exceeded 
the gross revenue. The deficit of this 
division from Jan. 1, 1920, to Aug. 31, 
1926, is placed at $74,618. The com­
pany has paid $30,500 in taxes on this 
property. It points out that the terri­
tory covered by this division -is not 
thickly populated, and that transporta­
tion needs will be fully cared for before 
the establishment of a bus line between 
Sandusky and Norwalk, as propose!l by 
the Lake Shore Motor Coach Com­
pany, a subsidiary organized by the 
railway. 
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Personal Items 

H. R. Whitney in W orccster 
Operating Vice-President of l\lassachu­

setts Road Enters Upon His 
New Duties 

Howard R. Whitney, recently named 
operating vice-president of the W orces­
ter Consolidated Street Railway, Wor­
cester, Mass., has begun his duties in 
that city and already a start has been 
made on the rehabilitation program 
planned for that road by the New York, 
New Haven & Hartford Railroad, which 
has again come into possession of ~he 
line. 

Mr. Whitney has been associated 
with railroading, both steam and elec­
tric, for the past twenty years and his 
various connections have taken him all 
over the United States. Equipped with 
a mind that has shown ability to grap­
ple with major problems, he has been 
called upon to supervise some of the 
most important transportation ques­
tions that have come up for considera­
tion in various places. 

Mr. Whitney is essentially an engi­
neer, both by professional training and 
bent of talent and mind. He rejoices 
in working out , problems that present 
obstacles. Quiet and unassuming, he 
studies his problems, finds the solution 
and then moves to put his ideas into 
effect. It is these qualities that have 
led· to his consistent advancement in 
connection with the Springfield and the 
Worcester railways. 

H~ became affiliated with electric 
railways in 1914 after he had accumu­
lated a wealth of valuable engineering 
experience in the transportation field 
in the West. His first job with the 
electric railways operating in the cities 
of Worcester and Springfield was engi­
neer of maintenance of way, and the 
thoroughness with which he did his 
work soon attracted the attention of his 
superiors. It was not long before his 
engineering responsibilities were in­
creased. The augmented work acted as 
an incentive to spur him to greater 
effort and industry, and the reward in 
the form of an appointment as a spe­
cial assistant to Clark V. Wood, the 
president, was the result. In this posi­
tion, his ability to accomplish things 
and 'his talent for solving vexing prob­
lems came under official eyes in a more 
intimate way and he was made a vice­
president of the railways. 

Mr. Whitney got the railroad fever 
almost as soon as he had finished his 
college course in 1905. He was born in 
Boston, educated in°' the grammar 
scho1>ls and the English high school of 
that city and then entered Tufts Col­
lege. He matriculated in 1905, returned 
to the college to teach mathematics for 
a time and then got his first chance in 
the field of endeavor which was to be 
his life work. 

G. M. Thompson, a consulting engi­
neer of Boston, much impressed with 
the enthusiasm and industry of young 
Whitney, employed him on various 
projects which his firm was handling. 

In this way Mr. Whitney had the good 
fortune to come under counsel and ad­
vice that was to stand him in good 
stead in his future railroading activ­
ities. He helped in surveying for a pro­
jected electric railway from Fitchburg, 
Mass., to Boston, Mass., and in working 
out plans for the elimination of grade 
crossings on the Boston, Revere Beach 
& Lynn Railroad and for the four­
tracking of the road. Early in his 
career he virtually built the branch of 
the Lowell & Fitchburg Street Railway 
that runs from North Chelmsford to 
Westford. 

The year 1907 found him with the 
Missouri Pacific engineering force in 
St. Louis as assistant on the engineer­
ing corps, a position which could not 
have been more humble. But here 
again his talents were manifest and in 

n. R. "'hltney 

rapid order he passed through the vari­
ous grades of assistant engineer, resi­
dent engineer on construction and act­
ing division engineer. Finally he be­
came acting division engineer of the 
important central division with head­
quarters in Van Buren, Ark. 

But the East called to Mr. Whitney. 
His home ties and his boyhood mem­
ories were in that part of the country 
and he returned to New England as 
resident engineer of the Grand Trunk 
Railway with headquarters in Woon­
socket, R. I. From the Grand Trunk 
Mr. Whitney went to the Boston & 
Maine Railroad as assistant engineer 
and then as resident engineer. Then he 
ventured into business for himself, be­
coming actively affiliated with a con­
tracting firm in Nashua, N. H., which 
handled many big engineering jobs in 
New England. 

His affiliation with the electric rail­
ways at Springfield and Worcester fol­
lowed and he has been connected with 
them since. He has an attractive per­
sonality and has the ability to make 
employees work with him. The manner 
in which he has begun his work in 
Worcester is typical of the man. He 
has shown a disposition to get at the 
bottom of things, to scrutinize condi-

tions carefully and be fully informed 
before going ahead. Once he has gained 
the knowledge, he desires there is no 
hesitancy in his decisions or determina­
tion. Mr. Whitney was not constrained 
to talk about his work, but he did con­
sent to go on record to this effect: 

The big job of a public transportation 
company is to furnish adequate and satis­
factory transportation, to satisfy the public 
as far as can reasonably be expected and 
profit from the good will which Is bound to 
come from a public that knows you are 
trying to serve It. 

Lachlan Mackinnon Succeeds 
Mr. Dalrymple 

Lachlan Mackinnon, hitherto deputy 
manager of the Glasgow Corporation 
Tramways, Glasgow, Scotland, has 
been made general manager in succes.: 
sion to James Dalrymple, retired. He 
was selected by the corporation for the 
post by a vote of 54 to 23, following 
a recommendation by the tramway 
committee. No other name was sug­
gested, but the minority, consisting 
largely of Socialists, contended that the 
vacancy should be advertised. Bailie 
Burt, chairman of tramways commit­
tee, pointed out that London was the 
only center in which the city could hope 
to find a man with tramway experience 
equal to that of Mr. Mackinnon. All 
other administrators capable of filling 
the position were associated with under­
takings smaller than that of Glasgow. 
He was satisfied that Mr. Mackinnon 
was the best man the corporation could 
select, for he was admirably qualified 
by experience, personality and local 
knowledge to succeed Mr. Dalrymple, 

Changes on Interstate Property 
Charles D. Hardin, Seymour, Ind., 

who has been acting traffic manager for 
the Interstate Public Service Company, 
Indianapolis, Ind., since the death of 
Bert Weedon, several months ago, has 
been appointed to the position. Mr. 
Hardin has been connected with the 
company for a number of years. 

L. D. Halstead, Louisville, Ky., has 
been appointed general agent for the 
Interstate Public Service Company to 
succeed C. D. Hardin. He has moved 
to Seymour, Ind., to take up his new 
work. 

Harry Bullen of Detroit Resigns 
Harry Bullen has resigned as gen­

eral superintendent of the Detroit 
United Railway, Detroit, Mich., effec­
tive Feb. 1, after being with the com­
pany for nearly 40 years. At the time 
of his resignation he was the oldest 
officer _of the company in point of 
length of service. 

He started work in Detroit in 1888 
following construction of the old Citi­
zens' Company lines. His rise included 
promotions from dispatcher to assistant 
division superintendent, division su­
perintendent, assistant general super­
intendent and general superintendent 
in turn. Since Jan. 1, 1904, he has 
been general superintendent of all the 
city and interurban properties of the 
Detroit United Railway. 

Mr. Bullen was born in England in 
1864, and when he was six years old 
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his parents moved to Toronto, Ont. 
He was associated with Albert Stan­
ley, now Lord Ashfield, head of the 
London underground system, when 
Lord Ashfield was connected with the 
Detroit United Railway and is a close 
personal friend of the head of the 
London system. 

• Mr. Bullen plans to divide his time 
between California and his cottage and 
hunting lodge in Michigan. 

Changes in Title in Montreal 
Alfred S .. Byrd has had his title 

changed to superintendent, power de­
partment, Montreal Tramways, Mon­
treal, Canada. He was previously 
superintendent of power plants, includ­
ing the power houses, substations and 
power distribution. 

William M. Bolan, who was assisting 
Mr. Byrd, but without a title, was 
appointed assistant superintendent, 
power department. 

Promotions Announced on Pacific 
Electric System 

Due to the death of W. C. White, late 
superintendent of the Western division, 
Pacific Electric Railway, Los Angeles, 
Cal., and H. C. Ward, trainmaster, 
Southern division, changes in the staff 
of the transportation department have 
been put into effect. 

0. P. Davis, superintendent of the 
Southern division since 1913, has been 
transferred to the Western division post 
vacated by the death of Mr. White. 
Mr. Davis has had long experience as 
an operating officer. 

Edwin Clark, formerly assistant su­
perintendent of the Southern division, 
has been selected to fill the post vacated 
by the transfer of Mr. Davis. Mr. 
Clark began service with the Pacific 
Electric Railway as a conductor in 
June, 1903, and successively was pro­
moted and served as switchman, 
dispatcher, chief dispatcher, carhouse 
foreman, trainmaster, and assistant su­
perintendent of the Northern, Western 
and Southern divisions. 

S. H. Cox, previously assistant train­
master, succeeds Mr. Ward as train­
master, Southern division. Mr. Cox 
entered the service of the company as 
passenger conductor in December, 1913, 
later serving as motorman, freight 
switching foreman, dispatcher and as­
sistant trainmaster. 

S. H. Hand, formerly supervisor, was 
appointed to succeed Mr. Cox as as­
sistant trainmaster. He entered the 
service in August, 1912, as a motorman, 
Southern division, and in 1920 was ap­
pointed supervisor, which position he 
held until his present appointment. 

A newly-ereated position-terminal 
trainmaster, Southern division-was 
given to E. B. Whiteside. This position 
involves jurisdiction over the division's 
freight service and within the switch­
ing limits of the Santa Monica Air Line. 
Mr. Whiteside entered the service of 
the Los Angeles & Redondo Railway as 
timekeeper in August, 1906, serving 
successfully as assistant agent in Re­
dondo, wharfmaster, assistant train­
master and trainmaster (freight.) 

J. G. Blake was named as the suc­
cessor of Mr. Whiteside, formerly train-

master, Southern division. Mr. Blake 
also is a veteran, having entered the 
service of the company as a motorman 
in December, 1911, successively having 
served as freight conductor, terminal 
foreman and assistant trainmaster, 
until his present appointment as train­
master of the division. 

The post vacated by Mr. Blake ;was 
filled with the appointment of F. 0. 
Bradley as assistant trainmaster. Mr. 
Bradley entered the employ of the 
company as car clerk, Los Angeles 
yards, in April, 1912, which post he 
filled until September, 1919. .He_later 
was employed as freight conductor. 

G. J. Kerwin Chief Adjuster 
at Grand Rapids 

George J. Kerwin has been appointed 
new chief adjuster Grand Rapids Rail­
way, Grand Rapids, Mich., to succeed 
the late F. 1\1. Webster. Announcement 
to this effect is made by L. J. DeLamar­
ter, vice-president and general man­
ager. Mr. Kerwin is known in the in-

G. J. Kerwin 

dustry as a very capable adjuster. He 
began his service with the Grand 
Rapids Railway in June, 1905, in the 
adjustment department and for many 
years was assistant to Mr. Webster. 

Changes in Dayton 
At the stockholders' meeting of the 

City Railway, Dayton, Ohio, on Feb. 10 
George G. Shaw was elected president, 
succeeding J. M. Markham. R. K. 
Landis was elected secretary, replacing 
W. S. W. Edgar in that capacity. 

D. H. Goodwillie Reappointed to 
Toledo Board 

David H. Goodwillie has been re­
appointed a member of the Board of 
Street Railway Control at Toledo. Mr. 
Goodwillie has just completed a two­
year term as chairman of the board. 
He has served the entire six years 
since the Milner ordinance became effec­
tive. Under the rotation plan adopted 
by the board Henry C. Truesdall, vice­
president of the Toledo Trust Company, 
has been named chairman and W. W. 
Knight of the Bostwick-Braun Com­
pany becomes secretary. 

W. N. Albertson Heads New 
Holding Company 

Walter N. Albertson, Milwaukee, has 
heen chosen president and general man­
ager of the $10,000,000 holding com­
pany formed in Omaha to operate 
public utility properties in Iowa, Ne­
braska, Minnesota, North and South 
Dakota to be known as the Central 
West Public Service Company, Inc. Mr. 
Albertson is president of W. N. Albert­
son & Company, Milwaukee, public 
utility engineers and president of the 
reorganized Central West Public Serv­
ice Company. He expects to move from 
Milwaukee to Omaha soon to establish 
headquarters of the new enterprise 
there. 

George N. Kalweit, formerly gen­
eral auditor of the Milwaukee Electric 
Railway & Light Company, who held 
the post of vice-president and treasurer 
of the old Central West Public Service 
Company, will continue in that ca­
pacity with the new holding company. 

Homer B. Carter, Sioux City, Iowa, 
has · been appointed general counsel; 
R. C. Hill, Milwaukee, operating engi­
neer; E. T. Sadler, Milwaukee, auditor, 
and J. F. Bailey, Jamestown, N. D., 
construction engineer. · 

Ezra Brainerd Confirmed as 
Commerce Commissioner 

President Coolidge's nomination of 
Ezra Brainerd, Jr., of Oklahoma to 
the Interstate Commerce Commission 
has been confirmed by the Senate. Mr. 
Brainerd is a New Englander, the son 
of the late Ezra Brainerd. He is a 
lawyer and vice-president of the oldest 
bank in Oklahoma. He was graduated 
from Colgate University and the Uni­
Yersity of Michigan Law School. 

P. Leroy Harwood, New London, was 
recently elected treasurer of the Groton 
& Stonington Traction Company, Mys­
tic, Conn., following a reorganization 
of the company. He replaces E. A. 
Harris. 

L. C. Lemon, present assistant gen­
eral manager of the Tri-City Railway 
of Iowa and of the Clinton, Davenport 
& Muscatine Interurban Railway, 

·Davenport, Iowa, has been give11 the 
additional duties of assistant general 
manager of the Tri-City Railway of 
Illinois. This change was made in 
connection with the promotions pre­
viously announced by the company fol­
lowing the assignment of T. C. Rod­
erick to the post of general manager 
of the Ottumwa Gas Company, Ot­
tumwa. 

R. 1\1. Vaughan, engineer with the 
California Railroad Commission for the 
last twelve years and valuation engi­
neer for the last six years, resigned 
that position to become associated with 
the H. M. Byllesby Company of 
Chicago. Mr. Vaughan completed his 
electrical engineering course at the 
University of Missouri in 1903, and 
since that time has been actively en­
gaged in engineering in Chicago and on 
the Pacific Coast, having been associ­
aterl with Bion J. Arnold, Stone & 
Webster. J. G. White & Company, Puget 
Sound Power & Light Comoany and 
British Columbia Electric Railway. 
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$1,500,000 program of reconstruction 
and rehabilitation recently launched by 
the company. The property, acquired 
early in February, consists of one large 
concrete, brick, steel and glass building, 
422 ft. x 111 ft., and another structure 

160 ft. x 101 ft. They are located on 
a 7.9-acre lot on the west side of the 
Springboro Pike. 

In connection with the sale, 1.23 acres 
was purchased from the Morraine De­
velopment Company on the east side 
of the pike in order to provide space 
for the track layout. In addition to 
providing .for the comfort of workmen 
and the housing of the supervisors, the 
new plant will contain a modern shop, 
all machinery to be operated by elec­
tricity. At "the new plant also will be 
located the general offices of the com­
pany, which will be removed from. ~he 
National Bank Building in Dayton. 

Public :· Service Transportation Com­
pany, Newark, N. J., a subsidiary of 
Public • ,Service Corporation of New 
Jersey; has placed orders for 147 buses 
with · the Mack International Motor 
Truck Corporation and for 65 buses 
with the American Car & Foundry 
Motors · Company, according to an offi­
cial · announcement made Feb. 24 by 
John L. O'Toole, vice-president in 
charge· of public relations. 

Migration Ill-Adjuste<:1 to ~ usin ess Cycles 

Forty of the Mack buses will be of 
the gas-mechanical type, 70 of the gas­
electric type, with four-cylinder en­
gines and one electric motor, and 37 
will have six-cylinder engines and one 
motor. The electric equipment of the 
107 gas-electric buses will be manufac­
tured by the General Electric Company. 

The 65 A.C.F. buses will have six­
cylinder. engines, driven by two elec­
tric motors. · The electric equipment 
will be manufactured by the Westing­
house Electric & Manufacturing Com­
pany: Bodies for all of the 65 buses are 
to be constructed by the company in 
its own shops. They will be equipped 
with air brakes manufactured by the 
Westinghouse Traction Brake Company. 
' Tp!J new orders will bring the com­

pany's new equipment up to 953, of 
which ·567 will be gas-electric and 386 
gas-mechanical type. 

.Cincinnati, Hamilton & Dayton 
Acquires New Carhouse 

; Involving an expenditure of upward 
of, $500,000, , the Cincinnati, Hamilton 
&' Dayton Railway has purchased the 
buildings of the Smith Gas & Engineer­
ing Company at Morraine City, Ohio, 
which will be converted into carhouses 
and modern shops. 

Purchase of the plant is part of the 

T HE flow of human tide that sweeps 
into the United States in boom 

times and out during depressions is not 
well timed with the fluctuations in em­
ployment opportunities, the lag varying 
from a few months to one year, accord­
ing to a report entitled "Migration and 
Business Cycles," just completed by the 
National Bureau of Economic Research. 

The report, prepared by Dr. Harry 
Jerome, contains the findings of an in­
vestigation intended primarily to deal 
with the shortage and surplus of labor 
in the United States and it is the first 
of what is to be a comprehensive series 
dealing with the general effects of mi­
gration upon the economic activities of 
the nation. 

In general contour, the curve's show­
ing the fluctuations in male immigra­
tion and factory employment in the 
period from 1890 to the outbreak of the 
great war bear a marked resemblance, 
according to Dr. Jerome, who points 
out, ho"'.ever, that "when the two 
curves are closely examined to de­
termine the extent to which the major 
turns in the two curves coincide, it 
appears that they agree most closely 
when it is assumed that the fluctua­
tions in immigration lag from two to 
four months after the corresponding 
fluctuations in the employment curve." 

Regarding the sensitiveness of mi­
gration to business conditions, Dr. 
Jerome observes: · 

"A comparison of data pertaining to 
male immigration, pig iron production 

and factory employment i~ the pre-war . 
period reveals . the fact that cyclical 
fluctuations in male immigration are­
ordinarily associated with prior changes. 
in the same direction in production and. 
employment. The influence of a major 
cyclical change in industrial conditions 
is usually apparent in immigration· 
within less than half a year. The· 
cyclical movements in emigration are 
inversely correlated with those of im­
migration and employment with large. 
emigration in depression periods and 
relatively small emigration in . boom, 
periods. 

"The fluctuations of 'net immigra­
tion' exhibit a high degree of sensitive­
ness to employment conditions in the 
United States. This is evident when 
immigration and emigration are jointly 
considered either in terms of the ratio 
of emigration to immigration or in 
terms of the numerical excess of ar­
rivals over departures or of departures 
over arrivals." 

The pre-war period is more signifi­
cant for the investigator's purposes, be­
cause there were at that time, on this 
side of the Atlantic at least, fewer 
legal or unusual barriers to the free 
flow of migration in accordance with 
the pull of economic motives. 

During the war ordinary migratory 
movements were hindered by the haz­
ards of ocean travel, the restraints 
placed upon their nationals by the bel­
ligerent countries and similar obstacles 
to the normal movement of migrants. 
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"Yet we must not conclude that there 
were no migratory movements ac_:­
tuated by economic motives in this 
period," Dr. Jerome warns. "Prior to 
our entry into the war a considerable 
fraction of the usual flow continued 
:from neutral countries and even from 
the allied countries and the number of 
'immigrants' recorded from British 
North America increased, exceeding 
100,000 in each of the fiscal years 1915-
16 and 1916-17. The numbers from 
Mexico also increased, particularly if 
we include those admitted during and 
immediately following the war period 
by special provision waiving the liter­
acy test and admitting for temporary 
conditional sojourn to help meet the de­
mand for labor. 

"On the return of transportation to 
something akin to normal conditions, 
thousands of foreign-born residents of 
the United States who had been forced 
by war conditions to postpone a trip to 
their former home sailed for Europe. 
Among these were many returning be­
cause of changed political conditions. 
For example, in the three fiscal years 
1920, 1921 and 1922 the emigrant aliens 
destined to reconstituted Poland num­
bered more than 90,000, most of them 
of the Polish race. 

"Immigration, likewise, was some­
what slow to recover, not quite reach­
ing the 250,000 mark in 1919 (calendar 
year). The incoming movement, how­
ever, exhibited a growing momentum 
and reached a total of more than 
700,000 in the calendar year 1920, not 
including non-immigrants and even in 
1921, despite industrial depression, -did 
not drop below 50,000 per month until 
June, 1921, by which time the 3 per 
centum quota law had gone into effect. 

"This law was apparently due, in 
part at least, to the fear that the vol­
ume of immigration in 1920 was but an 
indication of the growing momentum 
of a flood of immigrants which had 
been dammed up by war conditions and 
which now, spurred by actual or im­
pending economic and political chaos in 
Europe, threatened to inundate this 
country with an unprecedented volume 
of aliens. 
ECONOMIST'S PROBLEM MORE DIFFICULT 

"Whatever the facts may be concern­
ing the probability of the expected in­
undation, steps were taken in the law 
of May, 1921, which make the disen­
tanglement of the ·economic trends in 
the subsequent period more than 
usually difficult. Because the quotas be­
gan to be available in July, and 20 per 
cent of the quota of any country could 
be admitted in a single month, the law 
has tended to concentrate the arrivals 
in the second half of the calendar year, 
thus creating a seasonal movement ma­
terially different from that character­
istic of the pre-war period and obscur­
ing the effects of industrial prosperity 
and depression except :for those coun­
tries which were obviously falling short 
of the quota or, like Canada and Mex­
ico, were not subject to the law. 

"Since 1921 emigration has been con­
sistently low, not only because of the 
industrial recovery from the depression 
conditions of 1921-22, but also because 
of the fact that the restriction of the 
incoming flow and the fear of those 
who are here that they may be unable 

to return readily if they once leave, 
combined with the deterring effect of 
unsettled political conditions and indus­
trial depression in European countries, 
have kept emigration to a minimum. 

MOVEMENT FROM CANADA 

"The post-war movement of immi­
gration from Canada is of special in­
terest because the 1921 quota law did 
not apply to natives of Canada or to 
persons born in other countries who had 
resided there for five years. 

"Leaving out of consideration citi­
zens and non-immigrants ·and including 
only the 'immigrant alie·n• group, the 
immigration in calendar years from 
Canada and Newfoundland to the 
United States is recorded as follows: 

IMMIGRATION FROM CANADA 
1919 • • • • • • . . . • . . . • • . • • • 81,179 
1920 . . . . . . . . . . . . . • • • . . . 85,249 
1921 • . . . • . . . . . • . . . • . . . • 52,929 
1922 . . . . . . . . . . . . . • . . . . • 63,089 
1923 . . . . . • . . . • . • • • • . • • • 182,369 

"When adjusted for typical seasonal 
variation, the curve of immigration 
from Canada exhibits a substantial de­
cline during the greater part of 1921; 
in fact, through most of 1920 a slight 
tendency to decline is evidenced in im­
migration from Canada, though the 
general movement of immigration from 
all countries is still on the up-grade, 
suggesting that the decline in indus­
trial activity in the United States af­
fected immigration from Canada more 
quickly than from Europe. 

"That the wage-earning element in 
migration is most susceptible to depres­
sions in this country may be illustrated 
by the fact that in severe depression 
years the ratio of laborers (farm labor­
ers plus general laborers) to total im­
migration decreases, while the 'no oc­
cupation' group becomes a larger 
fraction of the total. The fiscal years 
1904, 1908, 1911, 1914 and 1922 corre­
spond with industrial depressions, and 
in each one of these years the 'laborers' 
group, in terms of percentages of the 
total, decreases relatively and the 'no 
occupation' group increases." 

Canadian Car Company Slated for 
Montreal Car Order 

According to latest reports from 
Montreal, the order for the 50 new 
cars required by the Montreal Tram­
ways will be placed with the Canadian 
Car & Foundry Company in the near 
future. Definite decision on a few 
details of construction is the only thing 
delaying the official issuance of the 
order. 

It is understood the contract will 
cover 25 motor and 25 trail cars, to be 
operated as two-car trains. As the 
approximate cost of the cars is around 
$17,000 each, the total amount of the 
contract will run in the neighborhood 
of $850,000. Delivery is scheduled to 
commence during the fall, which will 
give the car company the summer 
months in which to complete construc­
tion. 

The addition of this order to the 
business already booked since the be­
ginning of the year gives the Canadian 
Car Company around $10,000,000 worth 
of work with only two months of 1927 

having passed. The carry over from 
last year amounted to $1,800,000. 
Taking into account the passenger and 
freight car orders totaling $5,000,000, 
approximately $1,000,000 for steel cast­
ings and specialties to be supplied to 
other car building plants, the present 
street car order, at $850,000, and some 
small business from the C.P.R. amount­
ing to about $100,000, the total is 
$8,750,000. 

Other miscellaneous business, includ­
ing springs, switch and trackwork, 
·should bring this up to the $10,000,000 
mark, which is in excess of the total 
business handled in any year since 1924. 

Worcester Consolidated Uses 
500 Tons of Salt 

Worcester Consolidated Street Rail­
way recently gave the citizens of Wor­
cester, Mass., an insight into some 
expenses which it must meet that are 
not generally known. In response to 
the inquiry of the city editor of a 
local newspaper, the company revealed 
that it expends about $5,000 a year for 
salt, which is used in winter to keep 
switches open. Officials of the road 
estimate that they use about 500 tons 
of salt a year at an average cost of 
$9.50 a ton. --------

Start Work on Wilkes-Barre 
Shops March 1 

Work on a new quarter of a million 
dollar car shop for the Wilkes-Barre 
Railway Company will be started at 
Wilkes-Barre, Pa., on March 1 by the 
H. K. Ferguson Company, engineer and 
builder of Cleveland, which has been 
awarded the general contract. The car 
repair shops • and machine shops will 
be completed by the middle of July, 
according to provisions of the contract. 

Percy Owen. Heads Brake 
Materials Corporation 

The American Brake Shoe & Foundry 
Company, New York,_ announces that 
its new subsidiary company, American 
Brake Materials Corporation, which 
will manufacture and sell American 
"brakebloks," with main offices and 
factory in Detroit, will be under the 
presidency of Percy Owen, :for years 
prominently connected with the auto­
motive industry. Other officers are 
largely leading officials of the Ameri­
can Brake Shoe & Foundry Company. 

The manufacture of American "brake­
bloks" is the result of years of study 
on the part of the American Brake 
Shoe & Foundry Company, to find a 
method whereby the railroad principles 
of braking may be applied not only to 
automotive vehicles but also to all in­
dustrial uses where long life arid the 
elimination of replacement are essen­
tials. 

The problem was to evolve a mate­
rial which should be so hard as to be 
practically non-wearing, thus largely 
eliminating replacement, and yet of a 
character which would not score brake 
drums; which would be so effective that 
it could be placed in segments, rather 
than in a continuous unit, thus allow­
ing the dissipation of. heat as well as 
the dissipation of destroyed surface 
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material which would otherwise in- ley property. The first petition seeks 
validate the friction surface. The com- authority to lay a single track through 
pany says of the new product: Commercial Street from Foster to 

After a great deal of research and ex- Front Street. A second petition asks 
perlmentation, a material was Invented permission to add a second track on 
which has the hardness of 35 carbon steel, Foster Street from Main to Commer­but which wfff not score brake drums, 
which ls not readily conductive of heat, cial Streets. A connection for the pro­
which acts equally well even when drenched posed double-track line on Foster 
with oil or water, which does not squeal S k 
and which ls of such durablllty a.s to out- Street with the Summer treet trac s 
wear by three or four times all previous is covered by the third petition recently 
friction materials developed. fil d 

It wlll be seen, therefore, that the ln- e • 
ventlon of this material makes possible an Pacific Electric Railway, Los An-
entirely new system of automotive braking, !!<'les, Cal., has approved more than which wlll of course at first be of partlcu-. ~ 
Jar Interest to bus and truck manufacturers $650,000 worth of roadbed improvement 
and manufacturers of passenger cars who f tt t' b · · d rt­wish to equip their vehicles with the ult!- or a en 10n Y engmeermg epa 
mate in safety, eliminating at the same ment forces at various points on the 
time for the car user the necessity for . system. The work, for the most part, 
~~ei~~?.}1/~~~cements, wlth resultant Joss involves replacement of worn trackage 

The company is arranging for pro­
duction at its factory in Detroit to sup­
ply some of the largest manufacturers 
of buses and trucks with American 
"brakebloks" for utilization in their 
braking systems. 

B.-M. T. Equipping New 
Triplex Cars 

Work has been begun by the Brook­
lyn-Manhattan Transit Corporation in 
its new Coney Island shops on equip~ 
ment of the first of the 67 new triplex 
cars ordered about a year ago from 
the Pressed Steel Car Company and 
delivered two weeks ago. Mechanics 
commenced equipping this three-car 
unit early last week. The single car 
now undergoing completion is the first 
triplex unit of the original group pur­
chased by the B.-M. T. Within a week 
five more of the 67 are expected to 
reach Brooklyn, and ten days later 
regular deliveries of two or three n 
week are expected. 

Rolling Stock 

Lorain Street Railroad, Lorain, Ohio, 
is reported as a possible purchaser of 
new street cars and other equipment. 
Engineers and traction experts are now 
making an investigation to determine 
the type of cars and kind of equipment 
which can be used most successfully, 
according to Martin Ackerman, general 
manager of the Lake Shore ' Electric 
Railway, the parent company. 

Stark Electric Railroad, Alliance, 
Ohio, has purchased three one-man 
cars from the Boston Elevated Rail­
way, Boston, Mass. One car is in 
service, while the others are en route. 
The equipment thus secured will re­
place three cars borrowed from the 
Northern Ohio Power Company, when 
cne-man service was adopted for Al­
liance city service several months ago. 
'I'he Northern Ohio Power cars are to 
be returned. 

Track and Line 

Worcester Consolidated Street Rail­
way, Worcester, Mass., has filed three 
petitions for track changes with the 
city authorities growing out of the 
city's assent to the act authorizing the 
New York, New Haven & Hartford 
Railroad to resume control of the trol-

to the amount of approximately 15 
miles, with 90 and 128-lb. rail and fit­
tings. In addition, the work of con­
structing temporary shoofly track is 
now under way, preparatory to the con­
st.ruction of the Pico Boulevard grade 
separation on the West Sixteenth • 
Street line at Vineyard Junction. 

Power Jlonses, Sliops and 
Buildings 

Worcester Consolidated Street Rail­
way, Worcester, Mass., has taken the 
first steps toward the erection of a new 
carhouse in the parking space which it 
has used for car storage on Grove 
Street in that city. Henry R. Kent & 
Company of New York, engineers, have 
been engaged to study the possibili­
ties of the site not only from the oper­
ating carhouse point of view but from 
that of the garage facilities as well. If 
the plans of the company are followed 
the carhouse will be used for minor re­
pairs and the yard facilities employed 
for storage. The Market Street car­
house, which is located nearer the cen­
ter of the city, will then be overhauled 
and used only for major repairs to cars. 
The proposed new carehouse will be 
200 ft. x 190 ft., of brick construction, 
and will have a capacity of about 40 
cars. There will be a starter's office, 
a lobby for the men, stock room, repair 
shop and car washing room. 

Tracie Notes 

Hill Clutch Machine & Foundry Com­
pany, Cleveland, Ohio, recently ap­
pointed Charles C. Phelps, 473 Getty 
Aven~e, Paterson, N. J., as sales engi­
neer for the metropolitan New York 
and northern New Jersey district. The 
Hill Clutch Machine & Foundry Com­
pany manufactures everything for 
power transmission such as shafting, 
couplings, bearings, clutches, pulleys, 
sheaves, belt tighteners, speed trans­
formers, agitators, gears and sprockets. 
The featured products of the company 
are the Cleveland type oil-film bearings, 
Smith type friction clutches, steel arm 
automatic belt tighteners, forged cast 
spur gears, industrial type spur gear 
speed transformers and flexible cou­
plings. 

Root Spring Scraper Company, Kala­
mazoo, Mich., is making life guards for 
the sixteen cars being built by J. G. 
Brill, Philadelphia, Pa., for the Hono­
lulu Rapid Transit Company. 

New Advertising Literature 

Electric Controller & Manufacturing 
Company, Cleveland, Ohio, has just 
published two bulletins, 1037-C and 
1042-F. Bulletin 1037-C describes type 
B limit stops for use with alternating 
and direct current motors. Bulletin 
1042-F describes automatic compen­
sators for 100 to 550-volt a.c. squirrel 
cage and synchronous motors. 

Irving Iron ,vorks Company, Long 
Island City, N. Y., is issuing a descrip­
tive folder of its subway flooring grills 
which are applicable to street car 
steps, etc. 

Ohio Brass Company, Mansfield, Ohio, 
has issued a novel folder directing at­
tention to the co-operation of its engi­
neers in the recent catenary installation 
on the Chicago, South Shore and South 
Bend Railroad. The text matter is a 
reprint of an article "High Current 
Capacity with Exceptional Flexibility 
Feature of Catenary" by L. W. Birch, 
line material engineer of the company, 
which appeared in the ELECTRIC RAII,­
WAY JOURNAL for Nov. 27, 1926. 

Lebanon Steel Foundry, Lebanon, 
Pa., is mailing out a descriptive folder 
covering its steel castings for electric 
furnaces. 

Crouse-Hinds Company, Syracuse, 
N. Y., is issuing bulletins Nos. 220, 
2097 and 221 setting forth electric 
flashing beacons, groundulets and its 
type B automatic variable timing 
switches and control cabinets, respec­
tively. Bulletin No. 220 has some in· 
teresting diagrammatic sketches illus­
trating the use of electric flashing 
beacons as a protection for safety zone 
platforms in street railway work. 

D. B. Flower, manufacturer of elec­
tric railway accessories, Philadelphia, 
Pa., has just issued two booklets de­
scribing the application of the Flower 
new type brush-holder. The design and 
performance of this new device are ade­
quately presented by pithy text matter 
and illustrations. 

J. G. Brill Company, Philadelphia, 
Pa., has a new bulletin in the mails 
describing its 76-E truck with outside 
hung motors. The bulletin also con­
tains information on such accessories 
as solid forged ·side frames, transoms, 
side bearings, bolster guides, gradu­
ated spring systems, etc. 

Metal, Coal and Material Prices 
Metal-New York Feb. 23, 1927 
Copper, electrolytic, cents perlb..... • • • • . • 12. 746 
Copperwire,eentsper lb................. IS. 00 
Lead, oeotsperlb.. •••••••••••••••.•••••. 7. ◄0 
Zioo, eeot.a per lb. • • • • • • • • • • • • • • • • • • • • . . • 7. 16 
Tin,Strait.a.oent.aperlb .•••••••••••..•..• 69.87S 

Bltumlnoue coal. f.o.b. Mineo 
SmokeleM mine run, f.o.b. veaael, Hampton 

Roada, croea ton.a ..................... . 
Some~et mine run, Boston, net tone .... ... . 
Pittebur11:h mine run, Pittsburgh, net tone •. , 
Franklin, III., oereenioga, Cbiea11:o, net tona 
Central, 111., ecr~enin,i:e. Chicn,i:o, net tons, •. 
Kanaaa eereenings, Kansas City, net tons .. .. 

Materials 
Rubber-covered wire, N. Y., No. I ◄, per 

1,000 ft ................... , •.. ····•··· 
Weatherproof wire baee, N.Y .• eeots per lb. 
Cement, Chioego oet prices, without bag• ••• 
Lln•Pedoil (S-bbl. lots), N. Y., cent.a per lb •• 
White lead io oil (100.lb. ke11:), N. Y .. cent.a 

perlb ........... ,, ••.•••••••• , •.• • •• • 
Turpentine (bbl. lots). N. Y., per 11•1 ....... . 

$4. 62S 
2.00 
t.85 
z. 175 
l.87S 
2. ◄ ZS 

SS.50 
16.7S 

~.OS 
10.80 

I ◄. SO 
S0.69 
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Canadian Electric Railways 
continue to specify-

23 

"Peacock" Staffiess Brakes! 
Hamilton Street Railway, Hamilton, Ont., 
Canada, expects delivery in May, 1927, of 
24 single-end, semi-convertible street cars, 
ordered Nov. 12 from the National Steel 
Car Corporation, Ltd., also of Hamilton. 
The units will be of semi-steel construc­
tion, steel frames and steel girder plates 
for the inside side finish being specified, 
while the outside sheathing below the 
windows will be of ¼-in. Plymetl. Seats 
for 48 passengers will provided, these to 
be upholstered in genuine Spanish leather. 
Following are the principal specifications: 

Weights: 
Car body .....•.............•• 19,000 lb. 
Trucks ........................ 8,000 lb. 
Equillment ••.••............•.. 7.000 lb. 
Total .••.....•......••....... 34.000 lb. 

Bolster centers. length ........... 18" ft. 2 In. 
' Lenirth over all ................ 40 ft. 11 In. 

Truck wheelbase ................. 5 ft. 4 In. 
Width over all •••.............. 8 ft. 3 ¼ In. 
Heil?'ht, rail to trolley base .....• 10 ft. O ¾ in. 
Body •••...•••••...••••.•..•••• Semi-steel 
Interior trim ....... : •.............. Cherry 
Headlining ......•.............•.• Haekcllte 
Roof •••....•••... . ..............•• Arch 
Air brakes ••.......••....... Weetinghou•e 
Axles ••..•.••.....•............ 4-ln. steel 
Bumpers •......•.......•.... Anti-climber 
Car signal system ..•...•.... Cr neolidated Ca.r 

Heating Co. 
Center and side bearing• ...... Perry-Hartman 

ha.II bearings 
Compre•son .••..••......... . Weetlnghouoe 
Control ••••......................•. .K-36 
Coulllen ••..•••............... Emergency 
Destination •lgne •..............•.. Hunter 
Door-operating mechanism .....••.. National 

Pneumatic Co. 
Fare boxes ..................... Cleveland 
Fenders ...•••..•.........•. H-B llfe guard 
Gears and pinions .................. Helical ✓ 
H,md brakes .............•• Peacock Staffles• -..:: 
Heaie.- equlllment. .•......... Coneoliated Car 

Heating Co. 
Headlights •.................. Golden Glow 
Journal bearings ................... Friction 
Journal boxe• •......•.............•. MCB 
Lightning arreotere ...•....... Westinghouse 
Motors ..•••. 510-A-2 Westinghouse lnterpole 
Pal inside hung 

nt ...•••••..•...........•..•.••• Duco 
Sanden .................... O. w. Meissner'• 
Sa.sh fixtures ..•.•........... o. M. Edwards 
Seats ................ Ottawa Car ComllanY 
Seating material ...•........• Spanish leather 
Sl3<:k adjuster ................ Westinghouse 
Spnnge ..• • ••....•........ Coll and elUlltic 
Stell tread• ................. Irving Subway 
Trolley catcher ...............•• Ohio Brase 
Trolley baoe ................... U. S. No. 13 
Trucks ••........•...... National Steel Car 
Ventilators ................. Nichole-Lin tern 
Wheels .•................ 20-in. rolled steel 
Special devices. e tc ...... Westinghouse treadle 

Stell. automatic sir control 

REG. U.S. PAT. OFF. 

No matter where new cars are ordered, 
invariably "Peacock" Staffiess Brakes 
are included ill' the specifications. 
Many of the Canadian electric railway 
cars are thus equipped, and the Do­
minion's railways are specifying them • 
on nearly all their modern cars. 

The latest Canadian property to 
specify "Peacock" Staffiess Brakes is 
the Hamilton Street Railway of 
Hamilton, Ontario. 

They are specified on nearly all mod­
ern cars because they occupy little plat­
form space, they have three times the 
braking capacity . of ordinary hand­
brakes, almost unlimited 
chain-winding capacity 
, ( 144 inches if neces­

low installation sary), 
and maintenance cost 
and are simple to op-
erate. 

.111ay we furnish you with 

performance facts and figures'r 

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

"Peacock" 
Staffiess Canadian Representative: 

Lyman Tube & Supply Co., Ltd., Monlreal, Can. 
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Did you ever see an inner 
tire after a few thousand mi 
Notice how the shape of t 
the flap and every other de 
moli:fed right into the surf 

That's from the 
much by the r 
rubbing of t 
sidewalls 
Most 
The 
t 
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''STANDARD'' 
STEEL PARTS 

Maintenance That Starts With Purchase 

MAINTENANCE of cars is not merely a matter of 
inspection, replacement, shopping and repair. 

Farsighted maintenance must start with purchase­
in the selection of equipment which will cause the 
least concern, call for the least attention and entail 
the least expense thereafter. To specify "Standard" 
Ste~l Axles, Armature Shafts, Wheels and Springs is 
to simplify your maintenance problems. 

STANDARD STEEL 
WORKS COMPANY 

CHICAco · 
ST. LOUIS 
NEW YORK 

PHILADELPHIA, PA. 
B ,R A NC H O FI' I CE 5 . , 

HOUSTON, TEXAS . SAN FRANCISCO 
PORTLAND, ORE. . ST. PAUL, MINN. 
RICHMOND, VA. · PITTSBURGH, PA. 

WORKS: BURNHAM, PA. 

25 
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-]heir lu/Jrieation need not /Je Wasteful I 
The first step to increased dividends 
without fare raising is the elimination 
of waste in operating practices. It's 
the same with electric cars or buses. 

In the case of buses, the De Laval 
Crankcase Oil Reclaiming Outfit jus­
tifies its installation by savings many 
times in excess of its cost. Savings not 
only of oil, but of increased bearing 
life, and reduced labor hours because 
of fewer inspections or overhaul 
periods. 

Because of the comparatively low cost 
of reclamation oil can be changed more 
frequently-before it becomes an abra­
sive rather than a lubricant. :More 
hours on the road and fewer in the re-

pair shop is the natural result. That's 
what really increases dividends. 

The reclaimed oil is clean as a hound's 
tooth. Ready to be put back into .the 
same crankcase from which it was 
drained-without any new oil as make 
up-cleansed of the solid and liquid 
contamination that destroyed its value 
as a lubricant. 

In writing for further information be sure to ask 
for Bulletin 108-R. If you operate electric cars 
ask about a combination outfit to reclaim car axle 
oil also. 

THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 600 Jackson Blvd .. Chicago 

DE LAVAL PACIFIC COl\lPANY, San Francisco 

ALFA-LAVAL CO .. Ltd., 3-l Grosvenor Road, London, S.W. 1 
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Growing .. ...... Growing .. ...... 
Growing 

Y car by year metropolitan population grows larger, 
more active, more congested. • • •• Year by year, as 
a result, greater ~nd still greater demands , are made 
upon transportation. 

How the electric railway industry has met these de­
mands is best indicated by the rapid evolution from 
the horse car and cable car era to the era of the big 
comfortable cars of today. 

While it is the coach of the electric car that carries 
the passengers, it is the wheels that carry the coach, 
• • • • Gary Wrought Steel Wheels are especially 
-designed to meet the strenuous demands of present 
-day traffic conditions. 

1Jlliunin §trrl Qlnmintuy 
<!'itntrnl <Offitt.P: 

20.8 ~nutlJ 1Utt ~nllr ~trrd 
<!!lJicngn, 1Jlli11nin 

I 
?.7 



28 

r'j ~ 
I l l\U.1.1.~ 

It,' ~·--

ELECTRIC RAILWA Y JOURNAL February 26,1927 

·in· rleil condition 

'I 

J years emir;e .. 
IN WIDENING paved streets in New Orleans 

recently, street railway tracks were torn up 
which had been built with creosoted pine ties 
14 years ago. These ties treated with 12 lbs. 
of oil per cubic foot were removed from concrete 
pavement and found in perfect. condition. They 
were stored for future use. In all new construc­
tion, pine ties with a 6 lb. open cell treatment 
were used.* 
Modern methods of roadway construction de­
mand treated ties. The old policy that ties need 
not last longer than the paving, or the life of the 
rail in heavy traffic, is no longer sound. Tracks 
are so frequently torn up for one reason or 
another before the life of even unt reated ties is 
gone that ties should be used that will last as 
long as the paving and rail and still be available 
for re-use. · 
Can you say as much for your ties ? If not, 
order Amcreco creosoted ties for your next in­
stallation. 

A.MERICAN CREOSOTING GOMPA.NY 

COLONIAL i • GEORGIA 
CREOSOTING ·~i CREOSOTING 

G.C!.1:f,!:~~r . . . . . . . . . • G1'!f:!:._~;f:' 
LOUJSVJLLE - KENTUCKY 

~ SALES OFFICES 

I 
ti}.•" S 332 So. Michigan Ave. 350 Madison Ave. # . Chicairo New York City 

,, 11 401 W. Main St. 
111 fl' Brunswick, Ga. Louisville, Ky. Boiralu=, La. 

,.,.,, . 
--. _ *See 1926 Report of A. E. R. A. Committee 011 

- .::::=-::::: Wood Preser-vatiot1, page 95. 

1~1 

~~,I~--·§~ 

ERJ2-26-Gr&7 
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TONCAN For Per1nanence 

Following are the makers 
of Toncan Culverts. 
Write the nearest one: 

The Berger Manufacturing Co. 
Roanoke, Virginia 

Tri-State Culvert Manufacturina Co 
Memphis, Tenn. 

The Canton Culvert & Silo Co. 
Canton, Ohio 

The Firman L. Canwell Mfa. Co, 
Kan••• City. Kan. 

The Berger Manulacturine: Co. 
Minnear,olis, Minn. 

The Berger Manufacturing Co., of Ma91. 
Boston, Ma51. 

The Berger Manufacturina Co. 
Philadelphia, Pa. 

The Berger Manufacturing Co. 
Dallaa, Texaa 

The Berger Manulacturing Co. 
Jacksonville, Florida 

The Pedlar People, Limited 
Oshawa, Ontario, Canada 

•···♦ trlllPll.lft -.~it. 
•:.TCJNCAN > ···•• coPPER ···· .. 

Mo-!y~den-um 
IRON 

at a reasonable cost 
THE mechanical advantages of the corrugated type of 

c,ulvert are thoroughly established. 

Safety in shipment; ease of handling; a saving of 75% in 
installation costs; and strength to meet the roost severe 
requirements have been proven by thousands ofinstallations. 

Corrosion is the corrugated culvert's worst enemy and now 
that too is checked by making the culverts of Toncan Iron. 
To iron that has been thoroughly refined are added copper 
and molybdenum. These two elements alloy with the iron 
and impart a corrosion resistance that has never been 
reached before. 

Thus Toncan Iron is particularly fitted for the permanence 
which is so necessary in culverts. Yet Toncan costs no more. 

CENTRAL ALLOY STEEL CORPORATION,Massillon,OHlO 
Makers of Agathon Alloy Steels 

Cleveland Detroit Chicago 
Syracuse Philadelphia 
Cincinnati San Francitco 

New York 
Loa Angelea 

Seattle 

St. Louie 
Tulaa 

29 
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American Steel & · Wire 
Co1npany's 

ARCON RAIL BONDS 
Trade Mark Regiatered 

A NEW principle of design is 
embodied in Atcon Rail 

Bonds. This is the open terminal. 
The open terminal has many dis­

tinct advantages. All· terminals 
pr~,vide for easy arc manipulation. 
The end of the copper conductor 
is ;pproximatel y one-eighth of an 

_ inch from the rail, and located in 
an open space which insures per-

Arcon "A" Bond in detail 
and installed 

feet welding of the copper wires. 
The sloping surface of the terminal 
after ~elding is a novel and im­
portant feature in arcweld bonds. 

Be convinced by a practical dem­
onstration which we will gladly 
give you at your convenience. 

Prices and literature mailed 
upon request. 

SALES OFFICES 
CHICAGO .. . 208 Su. La Salle Street ST. LOUIS . . . . . , S06 Cli .. Street NEW YORK .... . 30 Church Street WORCESTER .••.. 94 Gro•• Sireet DALUS .••.•. Praetorian Baildias 
CLEVEUNO .. Rockefeller Buildias KANSAS CITY . . 417 Gnud AY<nue BOSTON 18S F kl' St 1 , 
DETROIT Foot al F rd Street OKLAHOMA CITY · · · · , · , , · · · ' .. ' ' . ran •• ree BALTIMORE .. 32 So. Charlu Street 
CINCINNATi · U • T i B 'Id' • , • • • • • · Finl Not'IB,nk Bids. PITTS::URGH . . ,,, .Frick lluildius DENVER .. Finl Notioaol BaakBlds. 

· •••• ru, u, ms BIRMINGHAM . Brnwa•Merx BI~,. PHILADELPHIA .• Widener Bnildius BUFFALO .. . ... 670 Ellicott Street 
MINNEAPOLIS - ST. PAUL..... MEMPHIS ....... , .. .. .. .. . 

Merd,aat, N,t'l Bk.Blds.,St.Paol .. Uaian aad Plauten Bonk Bids. ATUNTA ..... JOI Marietta Street WILKES-BARRE.Miaeu Bk. Bids. SALT LAKE CITY. Walker Bk. Bids. 

UNITED STATES STEEL PRODUCTS COMPANY, San Francisco, Los A~geles, Portland, Seallle 
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ALINE is no more reliable than its poles. For 
power and service lines, where reliability is 
paramount, use Creosoted Yellow Pine Poles 

for they are strongest longest. Past performance!) 
during terrific storms prove the superiority of Creo­
soted Pine. A large company operating through the 
storm area showed only 0.3% of Creosoted Pine Poles 
broken while more than 9.0% of the Poles of other 
species were destroyed. Creosoted Pine's excellent 
showing is due to its 44% greater strength over the 
nearest other pole species and to its permanent 
strength. There is no decay. Nor is there that gradual 
decrease in strength immediately after setting, which 
makes untreated poles easy prey for wind and ice 
storms. 

International poles are quality poles. ·They have 
. been time tested by more than 28 years of service 
with less than 1 % of renewals; and they are in use 
from coast to coast. 

Illustration shows International Creosoted Pine Poles 
near North Platte, Nebr. 

International Creosoting & Construction Co. 
Texarkana Beaumont Galveaton 

31 
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~n increasingly large 
portion of the actual in­
come derived frotn car 
card advertising service 
must be devoted to build ... 
ing and tnaintaini~g 
the prestige of car card 
advertising in the face of 
the active competitio~ 
of all other media. 

Creating and protecting · 
. . 

our mutual interest is 
a costly item. 

F ebruary 26, 1927 

'\..- . '--' ....___,/ INCORPORAT5.P .- '-/ '-- \...../ ._/ 

- CANDLER BLDG.NEW YORK 

"' 
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De•ign ancl Control 1 
of U 

Concrete Mixtuns t 

Now-
Predetermined Strength and Quality ! 

tt For given materials and conditions 
of manipulation, the strength of 
concrete is determined solely by the 
ratio of the volume of mixing water 
to the volume of cement so long as 
the mixture is plastic and workable_.,, 

The application of the Water-Cement Ratio 
Strength Law, as quoted from the newly pub­
lished booklet, "Design and Control of Concrete 
Mixtures," makes possible the production of 
concrete of predetermined strength and quality. 

This book emphasizes the importance of Water­
Cement Ratio on the other qualities of concrete 
-such as water tightness and durability. A 
considerable section is devoted to selection of 

materials, estimation of quantities, importance 
of curing, and control of concrete in the field. 

It is difficult to overestimate the importance of 
these subjects to all who ·employ concrete in 
building. They are thoroughly explained and dis­
cussed in the new booklet which is a practical. 
aid to designer and builder. A free copy of "De­
sign and Control of Concrete Mixtures" will be 
sent to you upon request. 

PORTLAND CEMENT e/lssociation 
Concrete for Permanence CHICAGO 
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''WELD PLATES'' 
For EFFICIENT, ECONOMICAL 

JOINTS 
Do you believe in statistics? Rely on per­
formance records? If so the performance 
records of the many "vV eld Plates" now in use 
will convince you that they lead the bar-weld 
joints in efficiency and economy. · 

"Weld Plates" represent the most modern 
welding practice. They are the strongest and 
most up-to-date plates rolled especially for 
electric welded joints. Note the shape-the 
grooves for retaining plenty of weld metal 
along the upper edges-the wide contact areas 
at top and bottom-the suitability for the use 
of short bolts. 

A trial will convince you of their efficiency 
and economy. 

THE RAIL JOINT COMPANY 
165 Broadway, N ew York 
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Shuler 
J'ront 
Axles 

For: Motor Busses 

No 
Co1npro1nise 

With Safety 

In Manufacturing the FRONT 
AXLE-which takes all the 
bumps, ruts and irregularities 
of the road "Head~on ''-there 
can be no compromise with 
safety. 

This is a paramount thought in 
the selection of your FRONT 
AXLE for the Motor Bus. 

Shuler Axle Co. 
Incorporated 

LOUISVILLE, KY. 

Member of Motor Tmck IndWltrles. lnc. of America 

□---------□ 

• 

Standard Helical 
Gears 

The contact between 
a gear tooth and a 
pinion tooth is a 
combination of slid• 
ing and rolling, and 
the sliding contact is 
the cause of wear. 

In Nuttall Helical 
Gears this sliding 
contact is at least 
50% less than in 
spur gears, so the 
wear is materially re• 
duced, and is uni• 
formly distributed 
over the entire con, 
tact surface. As a 
consequence the 
teeth retain their 
correct involute form 
until worn t6 a sharp 
edge. 

This results in longer 
wear, longer life, less 
maintenance cost, 
less renewal cost, 
and it is perfectly 

• true to say that 
while Nuttall BP 
Helical Gearing is 
the longest,lived in 
the world, it is the 
cheapest. 

Do you want to see 
actual operating cost 
data to prove this? 

Write for our 
Helical Gear Boo~ 

. 

R.ONUTTALL COMPANY 
PITTSBURGH. PENNSYLVANIA 

All Weatlngbouae Electric & Mfg. Co. 
District Offices are Sales Repreaenlatlvea 
in the Unlled Statea for the Nuttall Elec­
tric Railways and Mine Haulage Products. 
In Canada: Lyman Tube & Supply Co., 
Ltd., Montreal and Toronto. 

35 
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tor~. j~acon &. 1Da\'i& 
i ~ncorporntc~ 

J.engin¢¢r~ 
IHi Broadway, New York 

PHILADELPHIA CIIICAGO SAN FRANCISCO 

STONE & WEBSTER 

EXAMINATIONS 

INDUSTRIAL AND 

New York 

Incorporated 

REPORTS 
ON 

PUBLIC SERVICE 

Boston 

APPRAISALS 

PROPERTIES 

Chicago 

SANDERSON & PORTER 
ENGINEERS 

PUBLIC UTILITIES & INDUSTRIALS 
Dealirn Conatrudlon 

Reports 
Mananmen, 

Valuation■ Examination■ 

CHICAGO NEW YORK SAN FRANCISCO 
I 

" ALBERT ·s. RICHEY 
ELECTRIC .RAILWAY ENGINEER 

WORCE.STER, MASSACHUSETTS 

fl&PORTS--APPRAl8AL8 •RATE■ •OPERATION •SERVICE 

C. B. BUCHANAN 
· p,..Jdont 

W. H. PRICX, m. 
See':r•Tr911. 

JOHN i', LAYNO 
Vlce•Praaldlllt 

B{-!CHANAN & LAYNG CORPORATION 
· Engineering and Management, Con~truction 

Financial Reports, Traffic Suryeys 
and Equipment Maintenance 

BALTIJIIORE 
1904 Citizens National 

BankBldr. 
Phone: 

Hanover: 2142 
NEWYOB.lt 

49 Wall Street 

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 and Sunday Pa59-Differential 
Fares-Ride. Selling 

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

KELLY, COOKE & COMPANY 
ENGINEERS 

Operation and Management 

Traffic and Tra,nsportation Surveys 

PARKWAY at SIXTEENTI-1 ST. PHILADELPHIA 

• 

The J. G. White 
Engineering Corporation 

Engineers-Constnictora 
Oil Retinerle■ and Ptve Lines. Steam and Water Power Pl11.nts. Tranamlaslon 

Systems, Hotels, Apartments, Office and Industrial Bulldlnrs, Railroads, 

43 Exchange Place N cw York 

THE BEELER ORGANIZATION 
Transportation, Traffic, and Operating Surveys 

Coordinating Service-Financial Reports , 
Appraisals-Management 

52 Vanderbilt Ave. New York 

ENGELHARDT W. HOLST 
Consulting Engineers 

Appraleala Rcporta Ratea Service Inve■ tlratlon 
Studlea on Financial and Ph7alcal Rehabilitation 

Reorganization Operation Manarement 

683 Atlantic Ave., BOSTON, MASS. 

LINN & MARSHALL, Inc. 
Fina11cing - Engineering - ltf anagtment ' 

PUBLIC UTILITIES 
ELECTRIC RAILWAYS - MOTOR BUSES -

GAS - ELECTRIC 

25 Broadway, New York City 

DAY & ZIMMERMANN. INc. 
ENGINEERS 

0ESiGN - CONSTRUCTION - REPORTS 
VALUATIONS - MANAGEMENT 

NEWYOR.K PHILADELPHIA CHICAGO 

STEVENS & WOOD 
,INCORPORATED 

ENGINEERS AND CONSTRUCTORS 
120 BROADWAY, NEW YORK 

ENGINEERING 
CONSTRUCTION YOUNGSTOWN, 0. FINANCING 

MANAGEMENT 

MCCLELLAN & JUNKERSFELD 
Incorporated 

ENGINEERING AND CONSTRUCTION 
Examinations-Reporta--Valuations 

Transportation Problems-Power Developments 
68 Trinity Place; New York 

Chicago St. Louia 

J. ROWLAND BIBBINS 
Enginur-2301 Connecticut Ave., N.vV., vVashington, D. C. 

. TRANSPORTATION SURVEYS 
Organb:ed Traffic Relief and Transit Development 
Co-ordinating Motor Transport, Railroad and City 
Plans, Service, Routing, Valuation, Economic Studiea 

EXPERIENCE IN ~O CITIES 
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I THE BABCOCK & W ILCOX COMPANY I 
~ 85 LIBERTY STREET1 NEW YORK i = 5 

~ Builders since 1868 of Makers of Steam Superheaters ii 
~ ~ 
~ Water Tube Boilers 4idm!~ since 1898 and of Chain Gratt: ~ 

I of con!~::~:g 0:::!:~ility S t o k e :R~c: ::;c:s 18 9 3 = 

~- BOSTON, 49 Federal Street DBTROIT, Ford Building 
PHILADELPHIA, Packard Building Nmw ORLEANS, 344 Camp Street 

~= PITTSBURGH, Farmers Deposit Bank Building _ HOUSTON, TBXAS, 1011-1• Electrlo Bulldln• CLEVELAND, Guardian Building ~ • = CHICAGO, Marquette Building DBNVER, 444 Seventeenth Street 
~ CINCINNATI, Traction Building SALT LA.ltlll CITY, 406-6 Kearns Bulldlns 
= ATLANTA, Candler Building WORKS SAN FRANCISCO, Sheldon Building 

I
= PHOENIX, ARIZ .. Heard Building Bayonne, N. J. Los ANGELES, 404-6 Central Bulldlnl" 

DALLAS, TEX., 2001 Magnolia Building Barberton, Ohio SIII.ATTLB, L. C. Smith Building 
HONOLULU, H. T., Castle & Cooke Building HAVANA, CUBA, Calle de Agular 104 
PORTLAND, ORE., 805 Gasco Building . SAN JUAN, Porto Rico, Royal Bank Bulldlns 

1111111m11111nn11111m1m1111m11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111nrmmnmmmnm11nurmnummmmrmrun~ 

gnnm11111111m11111111111111n1111111111111111111111111111111un1111m11111111111111m111111111111111111111111111111111111111111111111111111n11111111111111: 

!_= A. B. COLE 
Commercial Con3u/tant i 

iii! Merchandising and Co-ordination 
iii! 

-'
i, of Transportation 

500 Shelboume Ave., Wilkinsburgh, Pa. (Pittsburgh) 
E s 
·llffllllllllllllllllllllllllllllllllllllllllllljlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllii 

KELKER, DELEUW & CO. 
CONSULTING ENGINEERS 

REPORTS ON 
Operating P,·oblems Valuations Traffic Surveya 

111 W. Washington Street, Chicago, III. 

THE P. EDWARD WISH SERVICE 
50 Church St. 
NEW YORK 

Street Railway Inspection 
DETECTIVES 

13'I State St. 

When writing the ad-..ertleer for Information or 
prices, a mention of the Eleetrtc Rallwar 

Journal wonld be appreciated. 

' 

BOSTON 

r1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111a1111111111111111111111111111111111111111111111111111111111' 

~ E ; t~::.l~~t: ~ ,1-..c,~i;,1.~~,K.:.,.a-11"1~ I 
= - ;:,..r~'I!:- = 

!,_,,,~""~""'"""•""'"""'~""oo""'"""'"'""""""'""'m'"'-""D""'"""'oo""oo"""'"J 
:!1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111Hllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll5' I ~~i~~~~~:::! rn;;;::~:•I I 
;_ Made in single and double i= 

types to meet requirements 
~ "'""'"':.a:.iL of service. For hand or foot, ~ 

I ;~~ ~=ation!::::::::'.::;: I 
I 15 South Throop Street, Clticago, Illinois I 
i · a 
'"'lffffffllNIIHllftllllllllllllNlllllllllllflUUlllftlllllllllllllllllllllllllllllllllllllllllltllllllllllllllllllllllllllllllllllllllllllllllllllUIUI.J 

r•1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n1111u11~ 

~ Our advertisement in the issue of February 19 showed how ~ 

i== cu~Ae§!Ja&!!~ t!~2or ~~f!~~!~ned !== cars. Haskellte has been epeclfied on two recent orders for repair 
work for Dayton & Western Traction Co., Dayton, Ohio. 

~ .ifnolher ad will appear ne:i:1 week. ~ 
I HASKELIT~3~f~l;~£i1Jls~.~~~~~J:ORATIO~ I 
~.11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111N1111Q r_ .. _,,_,_, ... ,~ .. , ........ , ... : ... ,.: ..... , ............... ~ .... -.. , .......... -.. 1 
S 'll'lf ljli E 

l11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1111111111111111111111111111111111111111111111111n11n,J 

gn111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u111111111111nmr..: 

~ INDUSTRIAL GASES ~ 

i ~~l~iCENE fvgEg :JtTr:to°ci~N i 
i Quick ehipment and low p:lcee ale: on ey;lndere, vain■, torohea, ~ 
; ;::::~i::;~::e;~n Co., Main Offices: Newark, N. J. I 
~ Br1ncb91: Now York Pltllburcb Toledo ~ 
f.111111111111111111111111111111111111111111111111111nn111111111111111111111111111111~111i11111_111111111111111111111111111111111111111111111111111111111111111111~ 

~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n1111ru 
. § 

Transmission Line and Special Crossing §i 

- w!~~:f i;~~:I~!:l~~ I==_;_ 

Engineers and Contractors SYRACUSE, N. Y. 
J;i111111JJJIIIIJIJIJIJIJIIIIIIJIJIIIIIIIJIJIJIJIJJJIIIJIJIJIJIJIIJJIJJJIJIIIIIIIIIIIIIIIIIIIJIIIJIIIJIIIJJJIIJIIIIIIJIIIIIIIJIJIJJJJJIIIIIIIIIIIIIIJJJIJJJIJIJJJIJI?. 

r 
~IIIIUIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII'! 

THE WORLD'S STANDARD 

"IRVINGTON" 
Black and Yellow 

Varnished Silk, Varniehed Cambric, Varnished Paper 

Irr-0-Slot Insulation _Flexible Varnished Tubing 
Insulating Varniahes and Compounds 

5
==1 lrvin

8

gat:son ~:~:::.t ~~sulator Co. !==I 

• Representatives in the Principal Citiu 
~ § 
ri111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i: 
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Cf 

Cold Dinners 
for your passengers? 

Not if you use 

AJAX 
BABB I TI for ARMA TURES 

keeps the rolling stock rolling 

The Ajax Metal Company 
Established 1880 

PHILADELPHIA 
I NEW YORK cmcAGC BOSTON OLEVELAND ! 
5111ttHIHltlltlllllllllllllJllfltffltntllllfllllltllllllllllllllllllln1u111111111111111111111111u11,1u111111m11u111m111m111n111111111m111mntt11~ 

rllllllnllUIHUIIIIIIIIIIIIIIIIIWIIIIIIIIIIIIIHIHIIUlllhlllllllllllUlmttllllllllllllllldllllllllnllllllfllfllUIIOIIW1111111'1:nlllllllllli 

i ;-1/J- i i , · I 
I 1(V~t: I 

i 
l' 

Le Carbone Carbon Brushes 

W.J.Jeandron 
Factory Terminal Bldg., 

Fifteenth Street, Hbboken, N. J. 
Pittsburgh Office: 634 Wabash Bldg. 

Chicago Office: 1657 Monadnock Block 
San Francisco Office: 525 Market Street 

Caaadlao Dl1trlbntor■: L:rman Tobe a: Supply Co., Ltd, 
Montrelll and Toronto ; 

i 
:swcNWmiiAHll"'.........,m1Ntumnm11111nmm11nmmn111111nnmmmn11111111111111111111111111111111nm1111i 

PANTASOTE 
Trade Mark 

Seat and Curtain Materials 
There is no substitute for Pantasot6 

AGASOTE . 
Trade Mark 

Roofing-Headlining-Wainscoting 
The only homogeneous panel board 

g11111141n11,11mmr..m11,11mHuummHHflllnmnm11111mn1111111nmm1nmmm1n1nnnnmm11m111mm1m1mrunmmm""'i 

I Kalamazoo Trolley Wheels I 
'§ The value of Kalamazoo Trolley i 

~======_~- ~:~:tr:t~~ b~j;~;e ~~d s::fi I======= electrk railway systems for a 
period of thirty years. Being 
exclusive manufacturers, with 

= no other lines to maintain, it is E 
§ through tbe high quality of our 5 

!==-==- product that we merit the large 

9

1=

1 
patronage we now enjoy. With 
the assurance that you pay no I :;;~:,~~-~;:;:~:,:~ WORKS I 

_ KALAMAZOO, MICH., U. S. A. 
tu1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1111111111111111111111111111111111111111111111111111111111111J 

gm111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111,1111111111111111111111111111 .. ,11111111111""'"'~ 

;; E 

:=_~ The DIFFERENTIAL CAR i 
Standard on a 

-

;"=:_ 60 Railways for ~"=:_ 
Track Maintenance 

5 Track Construction 
Ash Dispoaal 

~ ~~H~~ E 

!====- ~~:~:Ef i~r;~:1. i====~ Hauling Cross Ties 
Snow Disposal 

E E 
~ ._ _____ .;._;..;.;========;:=~ Use Thtse Labor Sav,rs ~ 
E Differential Crane Car ii! 
ii! Clark Concrete Breaker ~ 
~ Differential 3-way Auto Truck Body !! 
I_ Differential Car Wheel Truck and Tractor • I 
i THE DIFFERENTIAL STEEL CAR CO., Findlay, 0. ~ 
r,11mumt11m11mmtmu111m111111111111111111111n11111111111111111111u11111111111111111m1111111111u111111m111111m1111m11111111u1mumllllli 
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I I There ts a 

Searchlight 
Section' 
m each McGraw-Hill 
paper: 

(1} American Machinist 
(American Edition) 

(2} Bus Transportation 

(3} Chemical and 
Metallurgical Engineering 

(4} Coal Age 

(5} Electrical World 

(6} Electrical Merchandising 

[7} Radio Retailing 

(8} Electrical West 

[9} Electric Railway Journal 

(10} Engineering and 
Mining Journal 

(11} Engineering News-Record 

{12} Industrial Engineer 

(13} Power 

(14} American Machinist 
(European Edition) 

I 

I 
i 

I 
Each of these 14 papers i, 

ts the leading periodical 

! of the field it scrYes. 1 ... ,,,::,,_, 
~ "Searchlight" adYertise-
1 ments will get you in touch 

! ~i::.1;:;:~:~ta;:1;:.n of I 
iflllllllH111111111HlllllfllNfll-fHfllllllllllllHIIMtlllMIINlllflllllllMtllllHHfNllfllHfffl! 

LIGHT 
NEW- BUSINESS OPP 

L'O'f!JUIA"l'ION: 
11e11 A'-M• tn ,.,. ar ..,,. ar oar omees 

- H wwdl additional 1ft undhpl&Nd ads. 
_, or II 1(, If - .,.,... la made In 

&dYanoe tao ,_ ..., ..... 1.., losertllll8 ot 
~ (- lntludlns JIWPOlala). 

POSITIONS VACANT 
ASSISTANT to engineer, M. of W. grad­

uate. Write experience--salary expected. 
Box 781, East Liverpool, Ohio. 

ROAD MASTER wanted on Middlewest 
street railway property ; young man with 
track experience ; engineer preferroo, to 
handle division one hundred miles of city 
track. In answer please give full experi­
ence and salary expected. P-971, Elec­
tric Railway Journal, Bell Tel. Bldg., 
St. Louis, Mo. 

POSITIONS WANTED 
EQUIPMENT engineer and maintenance 

executive, sh: years' factory engineering 
experience and seven years' maintenance 
work with large railway company, de­
sires change. College graduate with A-I 
references. PW-967, Electrlc Railway 
Journal, 7 So. Dearborn St., Chicago, Ill. 

SUPERINTENDENT of rolling stock, 24 
years' experience, open for position. 
PW-960, Electric Railway Journal, Tenth 
Ave. at 36th St., New York. 

SUPERINTENDENT of transportation 
available, broad experience and fine rec­
ord of achievements on large properties 
in East and Central West. Recognized 
as operating official of exceptional ability, 
successful in public relations, rehabilita­
tion of propertles

1 
skilled in handling 

labor ; capable tak ng over any property 
and getting results under any condition. 
High-class references. Correspondence 
Invited and treated confidential. Willing 
to locate anywhere. PW-949, Electric 
Railway Journal, Guardian Bldg., Cleve­
land, Ohio. 

UTILITIES executive available. Engineer­
Ing graduate, broad operating and execu­
tive experience, railway, also light and 
power. Young and progressive with 
tried and proven ability, Railway ac­
tivities known to the Industry. At 
present employed ; seek opportunity with 
larger interests. The opportunity for 
past successful methods to produce rela­
tively greater results. PW-972, Electric 
Railway Journal, Tenth Ave. at 36th St., 
New York. f ..................................... ::·:·;;~ ......................................... , 

1., ::;: ;::.~.;~::::; 

Tenth Ave. at 30th St., New York City 
fu, .. ,11n11111111111111111111111,1111111111111111u111111111111nn111111111n11111n111111111111u11111r. 

!UHHIIUfllltllltllltlllflllllMtlllllllllllllllllllllHllllllllllllllllllllllllllllllllllllllfOIIIIII 

:_!··= .... ,,_ 4 Star:IR~i~~~s truck equipped with Westinghouse 608 Motors, 
DH 16 Air Compressors and all ea!ety devices 

$1750.00 ea<h 
lltVING S. VAN LOAN CORPORATION 

1750 Broadway, New York City 
~IIIIIIIIIIIIHIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIII 

~lllllfllllllllllllflllHlllfllHlllfllllllllllllllflllflllllllllHIIIIIHllltlfHIHIIIJlllllflllllllflH!,;; 

1.,,. 15 BIRNE1,;;rETY CARS 1.,,, 

· Weet. 608 or G. E. 264 Motore 
Cars Complete--Low Price--Flne Condition 

i ELECTRIO EQUIP.lllENT CO. ~ 
j Commonwealth Bldg., Phlladelphla, Pa. ~ 
.111111111111111111111111111, .. , ...... 1 .... 1 .. 1111111111111111 .. 11 .. 1111111 .... 111111111111111 .. 11111111111 

~1111 .. 1111111111111u1111111111111111111111111111111111111111111111111111,1111111111111111111111111111111~ 

~ FOR SALE ~ 

= BIRNEY CARS ~ 
In First-Class Condition j 

·• WH-5~:,:::,;:·~:-i~:;ipm,nt I 
I E~•~:.~:.:: !'.;~R~M~- ! 
f..11111111 .. 1111111111111 .. IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHllllllllllllllllllllllllllll .. 11111111111111115 

l .. 1111u11111111 .. , .. 11111111111n111111 .... 111 .. 111111111111111 .. 111, .. nu11 .. ,11111111111 .. 1111111 t1-.;. 

= i 

1 .. ~!¥~~~TY J 1. 
4-32 1eatlnr eaparll7, Westinghouse 508A. 

~. motor■• Fully oQulpped. Splendid condition. i,, 
SOUTHERN CARS 

~ 5-~Po~\~on~ruck, 4 2 puaeneer. One man : 

~ SWEEPER ~ 
i I-Double Truck Snow Sweeper. Fully OQulpped. ~ 

I,,,,, T°.~: :?'~o~ White Tower Truck, llcCordlo ;_:•,,, three aectlon tower, electric •tarter and 
light.,, Full1 equipped. Now 1923. 

! H. ~-0 ~!'c~~z.1\.<:w <;?r1c Inc. I 
:.11tllllllllllHlllll•111111•1•••1••••1•111•1IIIMUIIUHUlfllMl•11H• .. ••111UIIIIIIIIHHIH• .. -' 

~1nttMt11 .. 1111111111111111,1111n111, .. 11111•n•"•• .. •1111•11111t111Mt111111rMt1,111111• .. , ... 1 .. 11 , 

! 

I 
FOR SALE 

BIRNEY CARS I 
i ! 12 with WH-S Westinghouse and 

General Electric 264 Motors, DH-

16 Compressors, K-63 Controllers, 
each .•••.....•••...•.••.. $1350.00 

5 with General Electric 258 Motors, 
DH-16 Compressors, each .. $1000.00 

TRANSIT EQUIPMENT CO. 
501 Fifth Ave., New York City 

: 
~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

~•111111 .............. 1 .. 1111111111111 .. 11uu .......................... 1111•111111111 .. 11111N1lfl .. l .. HI;, 

Inspcc:~~: ;.nvited I 
Eastern Mass. St. Ry. Co. = 

1 Beacon' Street, Boston, Mase. f 
:,1.111111•11111,111,1111111.1111,.11111111111111111•H1•11••1111111111111111••1HIIIIIIHl•lllltlllllllll~ 
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Adnrtlalnc, StToet Car 
Collier, Inc .. Barron G. 

Air Brake• 
Weatlnchouae Air Brake Co. 

~fe~~'1io~~ Supplies Co. 
Ohio Braao Co. 
Waatlncllouae E. & M Co. 

A_x~:-A~a,!~ Appraisal Co. 
Armature Shop Tool, 
Columbia Machine Works 
Elec. Service Supplies Co. 

Automatic Regulatora, Volt­afe• Current & Synchron• 

1~~~can Brown Boveri 
Corp. 

Automatlo Retom Swlleb 
Staodo 

Ramapo Alsx Coro. 
Automatlo Bafd7 Switch 

R~::~~~ AJsx Corp, 
A.dee 

Bemh Car Truck Co. 
Bethlehem Steel Co. 
Brill Co .. Tho J. G, 
Cincinnati Car Co. , 
Illinois Steel Co. 
St. Louis Car Co. 
Standard Steel Worke 
Westln,rhouse E. & M. Co. 

Asleo, Front 
Shuler Axle Co. 

Axle■ , Steel 
Carnecte Steel Co. 

Babbitt llletal 

~l0~.n~~!1 ~a11 & Metal 
Co. 

Babbltllnc Devices 
Columbia Machine Work• 

& M. I. Co. 
.,.,_.. 1111d Bottone 

J1:1ec. l::lervlce Suppllo• Co. 
International Reclater Co. 

e....rln,r1 and Beurinir llletah 
AJsx Metal Co. 
Bemla Car Truck Co, 

'Sf!fbn~°s·t1 '&~ ~.0
· 

Columbia Machine Work• & 
M, I. Co. 

t'o':-:!~n~~~cf~iY Co& Metal 
Co. 

St. Loula Car Co. 
Weallnirhouee E. & M. Co. 

lleartnn, Center and Roller 

J!~nn .. u· Car Co. 
Colnmbla Machine Works 
S'tucld Co .. A. 

U..111 and Bnn~n 
Con■olldaled Car Heallns­

Co. 
Bell■ and Gongs 

Brlll Co .. The J. G. 
Cincinnati Cer Co. 
Columbia Machine Works & 

M, I, Co. 
Eloc. Bervli:?& Supplle■ Co. 
St, Louie Car Co. 

Benders, Rall 
Railway Trsckwork Co. 

Btldlea. Bu• 
Brlll Co., The J. 0 . 
Fltzjohn Mfg. Co. 

Dody Material, Uaakellte and 
Pl7metl 

Hsakellto Mfr. Cort;. 
Bollen 

Babcock & Wilcox Co. 
Bolt■ .t Nnt1, Tra,,k 

Illinois Steel Co. 

B1::i1r1~:~tf~el & Wire Co. 
Electric Service Supp!lea Co. 

B_.e::,~:l~~/ffe!falu~lre Co. 
Elec. Service Supplies Co. 
Ohio Braes Co. 
Railway Trackwork Co. 
Una Weldlnir & Bondlnir Co 

B_x::e"ric:naiteel & Wire Co. 
Elec. Service S'upplle■ Co. 
General Electric Co. 
Ohio Bras• Co. 
Railway Trsckwork Co. 
Una Weldloir & Bonding Co. 
Weetlnirhouae E. & M. Co. 

Brae .. , Timber 
Dutt Mfg. Co. 

B{i~;•MJ:~n~. 
Brackets and Crou Anna 

• (See aJ90 PolH, Tlea, 
Po■ta, et,.) 

Columbia .Machine Work■ 
Elec. R7, Equipment Co. 
Eloc. Service Suppl!u Co. 
Hubbard & Co. 
Ohio Br■a■ Co. 
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WHAT AND WHERE TO BUY EnKtnMra, CononltJnc, Con-
traetlnir and 0perallnc 

Archbold-Brady Co. 
Beeler. John A. Equipment, Apparatus and Supplies Used by the Elec.tri~ _Rail~ay ~ndustry 

with Names of Manufacturers and Distributors Advertumg m this lasue 
Bibbins. J. Rowland 
Buchanan & La:vnc Corp, 
Cole, A. B. 

Brake Sha•• 
American Brake Shoe & 

Foundry Co. 
Bemla Car Truck Co. 
Brill Co .. Tbe J. G. 
St. Louie Car Co. 

Orakea, Jlrake S7otem1 and 
Brake Parts 

Bemis Car Truck Co. 

~[AIJtnl:;.°au ~; f::o.0 · 
Columbia Machine Works 

& M. I. Co. 
General Electric Co. 
National Brake Co. 
Safety Car Devicea Co. 
St. Louis Car Co. 
Westlnirhouse Tr. Br. Co. 

Brak••• Mngnetlo Rall 
Cincinnati Car Co. 

Bruohea, Carbon 
General Electric Co. 
Jeandrou, W. J. 
LeCsrbone Co. 
Wesllnirbouse E. & M. Co. 

II rush holder• 
Columbia Machine Work■ 

llulkhead1 
Haskelite Mfr. Corp. 

fins \\'beelo, Steel 
Heywood-Wakefield Co. 

Bn•e• 

I~r~:n~rtonif~~io? Co. 
Mack Truck Co .. Inc. 
St. Louie Car Co. 

Bushlnp, Caae Hardened 
and l\laniraneeo 

Bemis Car Truck Co. 
Brill Co .. Tho J. G. 
Cincinnati Car Co. 
Columbia Msrhlno Work• 
St. Louie Car Co. 

Cables (See Wire• and 
Cable■) 

Cambria Tapes, Yellow and 
Black Vamlah 

Irvincton Vamleh & In■• 
Co. 

Carbon Brnahe1 (SM 
Brushes, Carbon) 

Car Llrhtln11 Future a 
Elec. Service Supplies Co. 

Car Panel Satet7 Bwltche■ 
Consolidated Car Hestlnr 

~-llnchouae E . & .M'. Co. 
C■ r Steps, Safe!:,, 

Cincinnati Car Co, 
Car Wh~la, Rolled StMI 

Bethlehem Steel Co. 
Cars, Dnmp 

Brill Co .. The J. G. 
Differential Steel Car Co. 
St . Louie Car Co. 

Cnrs, Oa&-Electrlo 
Brill Co .. The J. G. 
General Electric Co. 
Westlnghouoe E. & M. Co. 

Cara, Gas, Rall 
Brill Co .. The J. G. 
St. Louie Cnr Co. 

Caro, Paaoen11er, Frelcbt, 
Es press, et.e. 

American Car Co. 
Brill Co .. The J. G. 
Cincinnati Car Co. 
Ruhlman Car Co .. G. C. 
St. Louie Ca r Co. 
Wuon Mfg, Co . 

Cara, Second Hand 
Electric Equipment Co. 

Caro, Self-Propelled 
Brill Co .. The J. G. 
General Electrlc Co. 

Caslln_ga, llrasa Composition 
or Copper 

Ajax Metal Co. 
Cincinnati Car Co. 
Columbia Machine Worke & 

M~r/Jo~~,i Brae• & Metal 
Co. 

Ca•tln11e, Gra7 Iron and 

A~=~can S'teel Foundrtea 
Bemis Car Track Co. 
Columbia Machine Worka & 

M . I. Co. 
St. Louis Car Co. 
Standard Steel Work• 

Caetlnp, lllalleable & Brae■ 
Bemis Car Truck Co. 
Columbia Machine Works & 

M. I. Co. 
St. Loni• Car Co. 

Cnte111117 Construction 
Archbold-Brady Co. 

Cellln1t Car 
Haskellte Mfir. Corp. 
Panta•ote Co., Inc. 

Ceilin!l's, l'lywood, PS11ela 
Heskellte Mfg. Corp. 

Cement Prodoct• 
Portland Cement Products 

Co. 
Chnnge Carriers 

Cleveland Fare Box Co. 
Electric Service Supplies Co. 

Chanre Tray• 
Cincinnati Car Co, 

Clrcult-Breakera 
General Electric Co. 
Westinghouse E. & M. Co. 

Circuit Breakers, Oil 
American Brown Boverl 

Corp, 
Clamps and Connectora for 

Wlree and Cahl•a 
Columbia Machine Worke 
Elec. Ry, Equipment Co. 
Elec. Service Supp!lea Co. 
General Electric Co. 
Hubbard & Co. 
Westlnchouso E. & M, Co. 
Ohio Brase Co. 

Cleaner■ and Scraper■ Trade 
(See al■o Snow-Plow■, 
Sweepera and Broom■) 

Brill Co .. Tho J. G. 
Clncinostl Car Co. 
Ohln Braas Co. '-. 
St. Louie Car Co. 

Closter& and Socket■ 
General Electric Co 

Ooll Bandlnir and Wlndlnc 

c~l~~~r:·Machlne Work• & 
M. I. Co. 

Elec Service Supplies Co. 
Wesiln&"houae E. & M. Co, 

Callo, Armatur" and Fl,ld 
Colutr1bla Machine Worke & 

M. I. Co. 
General Electric Co. 
Weotlnrbouse E. & M. Co. 

Colla. Choke and Klcklnc 
Elec. Secvtce Supplies Co. 
General Electric Co. 
Weetinrhouae E. & M. Co. 

Coln Conntlnir lllaehlne■ 
Cleveland Fare Box Co. 
International Reirl•t•r Co. 

O>ln Sortlnir ll[aoblnea 
Cleveland Fare Box Co. 

Coln Wrapper■ 
Cleveland Faro Box Co. 

Commutatoe Slot1er1 
Columbia Machin• Worke 
Elec. Service Supplies Co. 
Oenernl Electric Co. 
Westinghouse E. & M. Co. 
Wood Co .. Chas. N. 

Commutator Truloir Device• 
General Electric Co. 

CommntaOOra or rarta 
Cameron Electrical Mfg Co. 
Columbia Machine Worke & 

M. I . Co. 
General Electric Co. 
Westlnghouae E. & M. Co. 

Comp~s1or1, Air 
General ElecUic Co. 
Westln!l'house Tr. Br. Co. 

Cond•n•~n 
General Electric Co. 
Westln1thouae E . & M. Co. 

Cond,noor Papers 
Irvington Vamlob & Ina. 

Co~~ectora, Solderle•• 
Weatlnghouee E. & M. Co. 

Connectoro, Trailer Cae 
Columbia Machine Work• 
Consolidated Car Heatinir 

E?e
0c. Service Supplies Co. 

Ohio Brae• Co. 
ControlleN or Part• 
Columbia Machine Worke & 

M. I. Co. 
General Electric Co. 
Weatlnirhouse E. & M. Co. 

Controll~• Reirulatora 
Elec. Service Supplies Co. 

Controlllnir Sy1tem1 
General Electric Co. 
Westlnirhouoe E. & M. Co. 

Convorten, Rotar7 
General Electric Co. 
We■tlnirhouse E. & M, Co. 

Copper Wire lodrum~nt■, 
l\leasnrlnr, Teallnir and 
Recording 

Day & Zimmermann. Inc. 
Ford. Bacon & Davie 
Hemphill & Well8 
Holot, Engelhardt W. 
Jsckoon. Walter American Braee Co. 

Anaconda Copper Minlnir Co. Kelker & DeLeuw 
Kelly-Cooke Co. 

Cord, Bell, Trolley, Reclster 
American Steel & Wire Co. 
Brill Co .. The J. G. 
Elec. Service Suppliee Co. 
International Reiriater Co. 
Roebling's Sone Co., Jobn A. 
St . Louie Car Co. 
Samson Cordage Works 

Cord Connector■ and 
Ccmpler• 

Elec Service Supplleo Co. 
Samson Cordace Worke 
Wood Co .. Cha■. N. 

Coupler1. Car 
American Steel Foundrle■ 
Brill Co .. The J. G. 
Clnclnnsll Car Co. 
Ohio Bl'aos Co. 
St. Louis Car Co. 
Wesllnghouae Traction 

Brake Co. 
Cranes, Hoists & Llfto 

Electric Service Suppliea Co. 
Cro■• Arma (See Braekete) 
Crat111ln1r Foundatlooa 
International Slee) Tie CQ. 

Croaalnca 
Ramapo Ajax Corp. 
Wm. WhaZ1on. Jr. & Co. 

Crosalnire, Froca .t Swltehe■ 
Ramapo Alax Corp. 
Wm. Wharton, Jr, &r Co. 

Cro1Rln1r1, !llanJl'&nHe 
Bethlehem Steel Co. 
Ramapo Alsx Corp. 
Wm. Wharton. Jr. & Co. 

Cro91lnc1, Traek (See Track 
Special Work) 

Cronlnira, Trolle7 
Ohio Brase Co. 
Westlnghouoe E, & M. Co. 

Colvert& 
Central Alloy Steel Corp. 

Curtain■ .t Curtsln Fixture■ 
Brill Co .. Tho J. G. 
Pantasote Co., Inc. 
St. Louie Car Co. 

Dealer'■ l\Jaehlner7 & Second 
Hand Eqnlpm~nt 

Eastern Maosachusett• St. 
Ry. Co. 

Electric Equipment Co. 
Salzberc Inc.. H. E. 
Transit Equipment Co. 
Van Loan Corp., Irvinir S. 

Derallln!I' Device■ (Sre af90 
Track Work) 

Deralllnll' Switches 
Ramapo Alsx Corp. 

Destination Slirna 
Columbia Machine Worke & 

M. I. Co. 
Elec. Service Suppllee Co. 

Detective Service 
Wlah-Servlce, P. Edward 

Door OperatlDK Devlee1 
Brill Co .. The J. G. 
Cincinnati Car Co. 
Consolidated Car Heatlnc Co. 
Nations! Pneumatic Co. 
Safety Car Device• Co. 

Doors &: Door Future■ 

~~~n~~-il ~a~ 'bo~· 
General Electric Co. 
Ra!P•Kllbum Co. 
St. Louis Car Co. 

Dooro, Foldlnir Vestibule 
National Pneumatic Co. 
Safety Car Device■ Co. 

Df~~-rl~;ctteel & Wire Co. 
Electric Service S'upp!lee Co. 
Ohio Brass Co. 

Dt7,:J"a, Sand 
Electric Service Supplies Co. 
Ohio Brass Co. 
Weslinchouse E. & M. Co. 

Ears 
Cnlumbia Machine Works 

& M. I. Co. 
Electric Service Suppliea Co. 
Ohio Braes Co. 
Weslinl!'houso E. & M. Co. 

Electrlo Grinder■ 
Railway Trackwork Co. 

Electrical Wires and Cables 
Amer. Elo<,trlcsl Work■. 
American Steel & Wire Co. 
John A. Roebllnl!''I Sooe Co. 

Eltttrode•, Carbon 

Linn & Marshall Co, 
McClellan & Junkersfeld 
Richey. Albert S. 
Sanderson & Porter 
Stevens & Wood 
Stone & Webster 
White Enc. Corp., Tho J. 0. 
~ea, Oaa, Oil or Stfl8.Dl 

Weetlnchouse E. & M, Co. 
Exterior Sid, Panel■ 

Haekellte Mfr. Corp. 
,Fare Bon• 

Cleveland Fare Box Co. 
Perey Mfr. Co. 

Faro Rectstera 
Electric Service Suppllea Co. 
Ohmer Fare Register 1:0. 

Fence&, Woven Wire .t Fenee 
Posta 

American Steel & Wire Co. 
Fender1 and Whrel Guard■ 

Brill Co .. The J. G. 
Cincinnati Car Co. 
Conaollrlated Car Fender Co. 
St. Louis Car Co. 
Star Braes Work• 

, Wood Co., Cbae. N. 
Fibre and Fibre Tublnc 
We■llnirhouse E. & M. Co. 

Field Coll■ (See Coll■) 
F1oodllirhta 

Electric 8.ervice Supplie■ Co. 
F1oor, Sub 

Haskellte Mfr,• Corp. 
Floor■ 

Haskellto Mfr. Corp. 
For,rlnir■ 
Brill Co .. The J. G. 
Cincinnati Car Co. 

f~i!{f's~ Work• 
Fro11a & Cro1oln1r1, Tee Rall 

Bethlehem Steel Co. 
Ramapo Alsx Corp. 
Wm. WbaZ1on, Jr. & Co. 

Froira, Track (See 'I'nM,k 
Work) 

FNIP. Trolle7 
Electrlo Service Suppllo■ Co. 
Ohio Braes Co. 
Westl~house E. & M. Co. 

Furnaces, Electrlo 
American Brown Boverl 

Corp. 
iFuae■ and Fuse Box.1 
Columbia Machine Worka & 

M. I. Co. 
Consolidated Car Heatluc Co. 
General Electric Co. 
Westin&"house E. & M. Co. 

Fusee, R•flllable 
General Electric Co. 

0aak,ta 
Weallnirhouee Tr. Br. Co. 

Gas Produ~r• 
Westlngbouse E. & .M', Co. 

Oates, Car 
Brill Co .. Tho J. G. 
Cindnnatl Car Co. 
St. Louis Car Co. 

Gaoirea, OH and Water 
Ohio Brase Co. 

Gear Blanke 

l{~~d~°d· s~ ~~ke 
Oear CMe• 

Cbllllnirworth Mfg. Co. 
Columbia Machine Work■ & 

M. I. Co. 
Electric Service Snpplloa Co 
Weatln!l"houoe E. & M. Co. 

Oeara and Pinion• 
Beml■ Car Truck Cn 
Columbia Machine Work■ & 

M. I. Co. 
Electric Service Supp!Jee Co. 
General Electric Co. 
Nat'! R-.. Anullance Co. 
R. D. Nuttall Co. 

Generatln11 Seto, Gaa•Eleclrl• 
General Electric Co. 

0tntratora 
American Browu-Boverl 

Corp. 
General Electric Co. 
Westlnirhouse E. & M. Co. 

Olrdee Ralls 
Bethlehem Steel Co, 
Lorain Steel Co. 

Bral<e Adln1ten Catcher• and Retrlevera, Copper Wire Rallwsy Trackwork Co. 
Una Weldlnir & Bondinir Co. 

OoDK• (SN> Bella and Gone•> 
Greuea (Bee Lubricant■) 

Brill Co .. The J . Q 
Cincinnati Car Co. 
National R7, Appliance Co. 
We■tlncl>ouae Tr. Br. Co. 

Trolle7 
Else. Service Suppl!e1 Co. 
Ohio Braee Co. 
Wood Co .. Chai. N, 

American Braes Co 
American Steel & Wire Co. 
Anaconda Copper Mlnlnc 

Co. 

Eleetrodoa, S lf>el 
Rallwa7 Trsckwork Co. 
Una Woldlnir & Bondlnc Co. 

Orlndtta & Orlndlnir Supp)I,. 
Railway Trackwork Co. 

(Continued on page 42) 
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1• COLUMBIA 
i Railway Supplies and Equipment 

= = 

Machine and 
Sheet Metal Work 

Forgings 
Special Machinery 
and Patterns 

Grey Iron and 
Brass Castings 

===: Armature and = 
Field Coils. 

I The = 

= ii Columbia Machine Works 
! and M. I. Co. 
i 265 Chestnut St., corner Atlantic Ave., = 
~ Brooklyn, N. Y. ; 
~ = 
3 ~;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:,J~ 
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JI ~1 
I Tisco Manganese Steel in trackwork, § 

introduced by Wharton in 1894, is 

I" still the superior metal for long life 
under severest railway service. 

I 

I
I 

WILLIAM WHARTON JR. & CO., Inc. 

I Easton, Penna. 

~,===========",; 
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I Lorain Special Trackwork I 

Electrically Welded Joints 

THE LORAIN STEEL COMPANY 
Johnstown, Pa. 

Salee Oflice•: 
Atlanta Chlcaso Cleveland 

Philadelphia Plttabursh 
Pacific Coa.t Repr•eentatlu■ : 

New York 
De.Hu 

United StatH Steel Product■ CompanJ' 
Loa Ansolea Portland San Franclaco Seattle 

!I Export ReF•nntatlue, = 
i UnJted StatH Steel Product• Company, New York, N. Y. §1 
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1 I 

AXLES 
MORE than sixty years of experience in the 

. manufacture of axles, coupled with every 
facility for correct heat treatment and accurate 
testing, insure the meeting of the specification in 
the finished product. 
Prompt deliveries of Car and Tender Axles, Engine 
Truck and Driving Axles, Electric Motor and 
Street Car Axles, Miscellaneous Forgings. 

CARNEGIE STEEL COMPANY 
<Jenera[ Offices • Carnegie Building! 4 34 Fifth Arenue 

PITTSBURGH I PENNSYLVANIA 

1835 

~ = § 
5 = 

I 

I 
I 

I 
! = 
i 
i e 
i 
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I B. A. HEGE:IIAN, Jr .• Protldent H. A. HEOEMAN, J'lr,t Vlco-PN1. oad 'r~1H. I • 
§ F. T. SARGENT, Secre\017 W, C. PETERS. Vlco-Preo. Solos oad Enclntwlq § 

National Railway Appliance Co. 
Grand Central Terminal, 4112 Lednston An., Cor. 411th l!t., New York 

BRANCH OFFICES 
Munsey Bldg., WaahhJirton, D. C. 100 Boylston St., Boston, u .... 
Heir,lltlan-Castle Corporation, Ratlway Exchanire Butldins, Chic~, DL 

RAILWAY SUPPLIES 
Tool Steel Gea.re and Pinion• Ft. Pitt Sprtns & Mfr. Co .. 
Anglo-American Va.rnlah Co., Springs 

Varnishes, Enamels, etc. Flaxllnum Insulation 
Anderson Slack Adluatera 

National Hand Holda Economy Electric Device■ Co., 
Genesco Paint Olla Power Saving and ln1pectton 
Dunham Hopper Door Device "T~;::!°!Jd" Lampe 
Garland Ventllatora Bua Lighting Equipment 

; Walter Tractor Snow Plows Cowdrey AutomotlTe Brake 5;;_-
~ Feasible Drop Brake Staff• Testing Machine 

~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 
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i Bethlehem Products for I 
Electric Railways 

Tee and Girder Rails; Machine Fitted Joints; 
Splice Bars; Hard Center Frogs; Hard Center 
Metes; Rolled Alloy Steel Crossings; Abbott aod 
Center Rib Base Plates; Rolled .Steel Wheels and 
Forged Axles; Tic Rods; Bolts; Tie Plates and 
Pole Line Material. 

I B"i~~~iii::~·i'EM I 
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Grlnden, Portable 
Railway Trackwork Co. 

Grlndero, Portable Eleetrle 
Railway Trackwork Co. 

or1n•1nc Brick■ ancl Wheel■ 
Railway Trackwork Co. 

Gau-d Rall Ciampa 
Rsmapo Ajax Corp. 

Guard Rallo, T•e Rall & 
Mangsneee 

Ramapo Ajax Corp. 
Wm. Wharton. Jr. & Co. 

Ouard1, TrolleT 
Elec. Service Supplleo Co. 
Ohio Brasa Co. 

Barpo, Troll•T 
Columbia Machine Work• 
Elec. Service Suppl!eo Cn. 
More-Jone• Braaa & Metal 

Co. • 
R. D. Nuttall Co. 
Star Braso Works 

B,adllchta 
Elec. Service Supplies Co. 
General Electric Co. 
Ohio Braa• Co. 
St. Lonie Car Co. 

H•adllnlni: 
Columbia Machine Work■ & 

M. I. Co. 
H,ukellte Mfc. Corp. 
Paotaaote Co., Inc. 

He&tero, Car (Eloctrlc) 
Conaolldated Car Heatlnc Co. 
Gold Car Best. & Ltg. Co. 
i!!mltb Hester Co .• Peter 

Deatera, Car, not Air and 
W11ter 

Smith Heater Co., Peter 
He11t,r1, Car Stove 

Smith Beater Co., Peter 
Delmd1, Weldlnc 

Raihra7 Trackwork Co. 
Una Welding- & Bondin&' Co. 
Hol■t1 & Llfte 
Columbia M11cblne Works & 

M. I, Co. 
Dose, Rrldg-e1 

Ohio Brau Co. 
Boie, Pn"umatlc 

Westln&"house Traction 
Br&ke Co. 

lnatrumtnt1, l\1easurinc, 
Teatlnc 8nd Reeordlnc 

American Steel & Wire Co. 
General Electric Co. 
Weatingbouee E. & M. Co. 

In■■18tlnc Cloth, Paper and 
Tape , 

General Electric Co. 
• Ir'f1n&"ton Varnish & In■• 

Co. 
Okonite Co. 
Okonite-Callemler Cable Co, 
Weatln&"houee E. & M. Co. 

lnoulatlnc SIik 
Ir..-tncion Vamleb & Ina. 

Co. 
I11aul11tlng- Varnloh•• 

lrvlncton Varni•h & Ina. 
Co. 

Inaulatlon (See al10 Paint•) 
Electric Ry. Equipment Co. 
Elec. Service Suppllea Co. 
General Electric Co. 
Ir'f1n&"ton Varnlab & In■, 

Co. • 
Okonlte Co. 
Okonlte-Caliender Cable Co. 
Weatlngbouee E. & M. Co. 

Insulation Slota 
lrvincton Vamiah & In■. 

Co. 
lnaulator Pin■ 

Elec. Service Supplle1 Co. 
Hubbard & Co. 

lnanlatore (See al10 Line 
lllaterlals) 

Elec. Ry, Equipment Co. 
Elec. Service Supplies Co. 
General Electric Co. 
Irvlncton Varniob & Ina. 

Co. 
Ohio Braas Co. 
Westlnchonse E. & M. Co. 

Interior Side Llnlncs 
Hs■kellte Mfc. Corp. 

lnterorb11n Cars (See Can) 
.Jaek1 ( See 111 ■0 Cr11nea, 

Holsta and Llrt1) 
Columbia Machine Works & 

M . I. Co. 
Duff Mfc. Co . 
Elf'c. Ser vice Soppllea Co. 

Jack•, Automatle Lowerlnc 
Duff Mfc. Co. 

Jaek•, Rall Bearing-, Serew 
Duff Mfg, Co. 

Ja~k•, Governor Controlled 
. Duff Mfg, Co. 
Jaek•, Horizontal 

Duff Mfc. Co. 
Jaek•, Lifting 

Duff Mic. Co. 
Jack•, Pipe Forclnc 

Duff Mfc. Co. 
Jacks, Pole , 

Duff Mfr. Co. 
Jaeko, Posh & Pull 

Duff Mfr. Co. 
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Jacka, Special Purpoae 
Duff Mfc. Co. 

Jaek•, Track 
Duff Mf&", Co. 

Joints, Rall 
(See Rall Joint•) 

Journal Boxes 
Bemis Car Truck Co. 
Brill Co., The J. G. 
Cincinnati C&r Co. 
St. Louis Car Co. 

Lamp Guardo 11nd Fixture■ 
Elec. Service Supplle• Co. 
General Electric Co. 
Westln&"house E. & M. Co. 

Lamps, Arc & lncand,aceut 
(See oho Dendll,:ht1) 

General Electric Co. 
Weatlnirhouse E . & M. Co. 

Lamps, Slcnnl and lllnrk,r 
Elec, Service Supp!ie■ Co. 
Ohio Brase Co. 

Lotter Bonrd• 
Clnclnnstl Car Co. 
Haskellte Mf&". Corp. 

Llg-btlnc Fixtures, Interior 
Electric Service Suppllea 

Co, 
Lhrhtnlnc Prot,eUou 

Elec. Service Supplle• Co. 
General Electric Co. 
Ohio Brass Co. 
Westlnchouae E. & M. Co. 

Line l\111terlal (See alao 
Dracketl!I, Jnsulator1, 
Wirta, ete.) 

Arch bold-Brad:, Co. 
Electric Ry. Equipment Co. 
Elec. Service Supplies Co. 
General Electric Co. 
Hubbard & Co. 
Ohio Brass Co. 
More-Jones Brass & Metal 

Corp. 
Westinghouse E . & M. Co. 

Locking- Sprlnc Boxe• 
Wm. Wharton, Jr. & Co. 

Loeomotlve•, Diesel, Electric 
American Brown Boveri 
Co. 

Locomotive•. Electrie 
American Brown Boveri 

Corp. 
Cincinnati Car Co. 
Genersl Electric Co. 
St. Louis Car Co. 
Weatlncbouae E. & ?ti. Co. 

Lubricating- Englne,ra 
Universal Lubrlcatlnc Co. 

Lnbrl,ont8, Oil and GreHe 
Universal Lubrlcatln&" Co. 

Jllan,:ane•e P11rt1 
Bemis Car Truck Co. 

l\langan,.e Steel Guard Balla 
Rsmapo Alsx Corp. 
Wm. Wharton Jr. & Co. 

lllancan,se Ste,!, Special 
Track Work , 

Bethlehem Steel Co. 
Wm. Wharton, Jr. & Co. 

M11ncane1e Steel Swltche1, 
Frog-a and Croa•lnc• 

Bethlehem Steel Co. 
Ramapo Ajax Corp. 
Wm. Wharton, Jr. & Co. 

Jllet,ra (~e Inatrnm•nl•) 
l\llrron, In1lde & Outside 

Clncionatl Car Co. 
Motor nnd Ornf'ratnr Srt1 

American Brown Boveri 
Corp. 

General Electric Co. 
lllntor Bn•ea (See Buse•) 
Jllotors, El,ctrlc 

General Electric Co. 
Westinghouse E . & M. Co. 

~lotormnn'a Seats 
Brtll Co., The J. 0. 
Clnclnnstl Car Co. 
Elec. Service Supplie• Co. 
St. Louia Car Co. 
Wood Co., Chas. N. 

Nuts 11nd Bolts 
Bemis Car Truck Co. 
Cincinnati Car Co. 
Huhbar!l & Co. 

OIi Purlflers 
De La val Separator Co. 

011• (Sr,. Luhrlcunt•) 
Omnibuses (S,e Buaes) 
Osygen 

Interna tional Oxycen Co. 
Porklnc 

Westinghouse Traction 
Brs k e Co. 

Paints 11nd Varnlsbn 
(lnaulotlnc) 

Elec. Service Supplle• Co. 
I rvlncton Varnish & Ins. 

Co . 
Pnlnts &: Yarnlsh••• Railway 

Na tions! Ry. Appliance Co. 
Panels, OutHlde, Inside 

Haske lite Mfc. Corp. 
Plekup, TrolleT Wire 

Elec. S'ervice Supplle• Co. 
Ohio Braas Co. 

Plnl<>n Poll,re 
Duff Mfc. Co. 
Elec. Service Supplies Co. 
General Electric Co. 
Wood Co., Chao. N. 

Pinion• (See Gean) 
Pini, Case Hardened, Wood 

and Iron 
Ohio Brass Co. 
Westinghouse Traction 

Brake Co. 
Pipe Flttln11:1 

Sta11dard Steel Works 
Westinghouse Tr. Br&ko Co. 

Planers (See Jlla<hlne Tools) 
Plate■ for Tee Rall Switch•• 

RaD)apo Ajax Corp, 
Pliers, Rubber Insulated 

Elec. Servlce Supplies Co. 
Plywood, Roofl, Head.llnln,:1, 

Floors, Interior Pu.nt>le, 
Bulkhend•, Trn&1 Plonka 

Baekellte Mfg. Corp, 
Pole Line Hardware 

Bethlehem Steel Co. 
Elec. Service Supplie• Co. 
Ohio Brsae Co. 

Pole Relntordn&" 
Hubbard & Co. 

Pol .. , Jlletal Stre•t 
Elec. Ry. Equipment Co. 
Hubbard & Co. 

PoJ,o and Ties Tr,at•d 
American Creosotlnc Co. 
Bell Lumber Co . 
International Creoaotlnc & 

Construction Co. 
Poles, Ties, Posto, Plllnc & 

Lumb<-r 
Americsn Creosotlnc Co. 
International Creosotlnc & 

Construction Co. 
Naugle Pole & Tie Co. 

Polf's, TrolleT 
Elec. Service Supplies Co. 
R. D. Nuttall Co. 

Poles, Tubular Steel 
Elec. Ry. Equipment Co. 
Elec. Service Supplleo Co. 

Potheads 
Okonlte Co. 
Okonite-Callender Cable Co., 

Inc. 
Power Saving Devlee• 

National Ry, Appliance Co. 
Pre•slng-s, Speelal Steel 

Claclnnatl Car Co. 
Preesnre Rrgulatora 

Genersl Electric Co. 
Ohio Brsss Co. 
Westinghouse E. & M. Co. 
Westlngbouee Traction 

Brake Co. 
Punches, Tlckd 

International Re&'iater Co. 
Wood Co., Chas. N . 

Rnil Brar,s and Fa1teulnc• 
Ramapo Ajax Corp, 

Rall Grinder■ (See Grinder•) 
Rall Joint• 

Carne,c:ie Steel Co. 
Illinois Steel Co. 
Rail Joint Co .. The 

Rall Jolnto, Welded 
Lorain Steel Co. 

Rall Weldlnc 
Metal & Thermlt Corp, 
Railway Trackwork Co. 
Una Weldin&" & Bondin&" Co. 

Ralle, Steel 
Camede Steel Co. 
Illinois Steel Co. 

Rallwa:," Safet1 Switch .. 
Consolidated Car Beatlnc 

Je"stlnarbouse E. & M. Co. 
Rattan 

BrUl Co., The J. G, 
Elec. Service Supplle• Co . 

' Hale-Kilburn Co. 
St. Louis Car Co. 

Rectifiers, l\lercory, Arc 
Power 

American Brown-Boverl 
Corp. 

R,glstera end Fitting-a 
Brill Co., The J. G. 
Cincinnati Car Co. 
Elec. Service Supplies Co. 
International Recleter Co, 
St. Louis Car Co. 

Rl"lnforcrment, Conrr,.tr 
American Steel & Wire Co. 
Bethlehem Steel Co. 
Carnegie Steel Co. 

Repair Shop Appliance, ( See 
al•o Coll Bantllog and 
Winding Jllachlnes) 

Elec. Service Supplle• Co. 
Repair Work (See also 

Colla) 
Genersl Electric Co. 
Westincbouee E . & M . Co. 

Replarers, Car 
Cincinnati Car Co. 
Elec. Service Supplies Co. 

Reslstanres 
Consolidated Car Heatln&" 

Co. 
Resistance, Wire and Tube 

General Electric Co. 
Westinghouse E. & M. Co. 

Retrievers, Trolle7 (See 
Catchers and Retrleven 
Troll•Tl 

Rbeo•tats 
General Electric Co. 
We•tln&"house E. & M. Co. 

RooflnC', Car 
Haskellte Mf&", Corp. 
Pantasote Co., Inc. 

Roofl, Oar and Bua 
Hsskelite Mic. Corp. 

Safety Control Devlee1 
Safety Car Devices Co. 

Sanders, Trark 
Brill Co .. The J. G. 
Elec. Service Supplies Co. 
Ohio Bras• Co. 
St. Louis Car Co. 

Snsh Ji'lxturt>s, Car 
Brlll Co .. The J. G. 
Cincinnati Car Co. 
St. Louis Car Co. 

Sosh, Jlletnl Car Window 
Hale-Kilburn Co. 

Scro pers, Trnek ( See Clean­
ers and ScrBpere, Track) 

Screw Driver■ , Rubber 
Insulated 

Elec, Service Supplle• Co. 
S,atlng Jl!nt,rlnls 

Brill Co., The ,T, 0. 
Fltzjobn Mfc. Co. 
Haekelite Mtc. Corp. 
Pantasote Co., lnc. 
St. Louis Car Co. 

St"ato, Itue 
Brill Co., The J, G. 
Hsl,-Kllburn (',.,, 
St. Louis Car Co. 

S,ats, Car ( S•e nloo Rnttan) 
Brlll Co .• The J. G. 
Cincinnati Car Co. 
Hal,-Kllburn Cn. 
St. Louis Car Co. 

s,-,ond Uand Eqolpm,nl 
E&atern Masaacbusette St . 
Ry. Co. 

Electric Equipment Co. 
Sa.lzberc Inc., H. E. 
Transit Equipment Co. 
Van Loan Corp., Irvin&" S. 

Sbnd,o, Vestibule 
Brill Co., The J. G. 
Clnclnnstl Car Co. 

Shov,la 
Brill Co., The J, G. 
Hubbard & Co. 

Shov,pls, rowrr 
Brill Co .. The J. G. 

Side Benrlnca (See Bearlnp 
Center and Side) 

Signal•, Car Stnrtln,: 
Consolidated Car He11tlnr 

Co. 
Elec. Service Su1>plle• Co. 
National Pneumatic Co. 

S1,:nal S7at,ms, Bloek 
Elec. Service Supplies Co. 
Nschod and United States 
Electric Signal Co. 

Wood Co., Chs•. N. 
Slg-nal Syot,ma, l1lghw117 

Croaslng-
Nacbod and United Ststes. 

Electric Signal Co. 
Wood Co., Chas. N. 

Slack AdJustf'ra (See Drake 
Adjustere) 

Sl••t \Vhtel• and Cutt,rs 
Clnclnnatl Car Co. 
Columbia Machine Works & 

M. I. Co. 
Elec. Ry. Equipment Co. 
Elec. Service Supplle• Co, 
More-Jones Brase & Metal 

Co. 
R. D. Nuttall Co. 

Smok,atarks, Car 
Nlchole-Llntern Co. 

SnowaPlows, Swef'pt"re and 
Brooms 

Brill Cn., The J . G. 
Columbia Machine Works & 

M. I. Co. 
Conaolldatec! Car Fender Co. 
St. Louis Car Co. 

Snow Sweeper, Rattan 
J. G. Brill Co. 

Soldering aod llrazlng 
Apparato• (See Weldlnc 
Proceso,■ and Apparatn•) 

si'.,t~\1Ii~ Co. 
Special Adh .. lve PnJ>('r■ 

Irvington Varniab & Ins. 
Co. 

S~1~l~b!~•~;:;~f 1co. 
Lorain Steel Co. 
Wm. Wharton, Jr. & Co. 

Splku 
American Steel & Wire Co. 
Illl nols S tee! Co. 

Splicing Compound• 
Westln,chouse E. & M. Co. 

Spllclnc Sleeves (See Ciampa 
and Connertors) 

Sprlnp, Cnr and Trnek 
American Steel Foundries 
American Steel & Wire Co. 
Bemis Car Truck Co. 
Brill Co .. The J. G. 
Clnclnnstl Car Co. 
St . Louie Car Co. 
Standard Steel Worka 
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Sprlnklero, Traek and Road 
Brill Co .. The J G. 
St. Louis Car Co. 

St•el aod St,el Prodoet■ 
American Steel & Wire Co. 
Carneirle Steel Co. 
Illinois Steel Co. 

Stt-ps, Car• 
Brill Co .. The J. G. 
Clnclnnati Car Co. 

Stokero. l\Jechanh,al 
Babcock & Wilcox Co. 
Westinghouse E. & M. Co. 

Stornce Ba tterie• ( See Bnt• 
terle•, Storage) 

StorK,:e Tank• 
S. F. Bowser Co. 

Strain Insulators 
Elec. Service Suppliee Co. 
Ohio Braas Co. 
Weatin&"bouse E. & M. Co. 

Strand 
American Steel & Wire Co. 
Roebling's Sona Co .• J. A. 

Street Car• (See Cnrs, 
Paesen,:er, Frelcht, 
Express) , 

Structural Steel 
American Brown Boverl 

Corp. 
Sopt"rhenters 

Babcock & Wilcox Co. 
Sweeper■ , Snow (See Snow 

Plows, Sweeper• snd 
Broom•) 

Switch Stnnds nnd Fu.tare■ 
Ramapo-Ajax Corp. 

Switches 
American Brown Boveri 

Corp. 
Swltebf'S anc! Swltrhboard■ 

Consolidated Car Heatlnc 
Co. 

Elec. Service Supplies Co. 
General Electric Co. 
Westinghouse E. & M. Co. 

Swltchf's, Tee Rall 
Ramapo-Ajax Corp. 

Swltch,o, Track (See Track 
Special Work 

Tsmp,prs, Tie 
Railway Trackwork Co. 

Tapes and Cloth• (See Inau• 
latlng- Cloth, Paper aod 
Tape) 

Tee Rall Special Track Work 
Ramapo-Ajax Corp, 

Tel,phnnes and Part• 
American Telephone & 

Telec,apb Co. 
Elec. Service Supplies Co. 

Telephone ~ Telecraph Wire 
Amerkan Steel & Wire Co. 
American Telephone & 

Telegraph Co. 
Teatln,: Instrument■ (See 

MeHurln,:, Teatlnc, ete.) 
Thermostats 
Con■ol!dated Car Heatlnc 

G~fiJ Car Heating & Licht• 
inc Co. 

Railway Utility Co. 
Smith Heater Co., Peter 

Ticket Choppers and 
Deotro7era 

Elee. Service Supplle• Co. 
Tie Plates 

Illinois Steel Co. 
Tle1 and Tie Rods, Ste•I 

Carnegie Steel Co. 
Intern a tlonal Steel Tie Co. 

Tlf'&f Wood Cros• (See Pole■, 
T es, Poete, etc.) 

Tires 
India Tire & Rubber Co. 
U.S. Rubber & Tire Co. 

Tonr;uf' Swlteh•• 
Wm. Wharton, Jr. & Co. 

Tools, Track & 1111•,.lla• 

;.:-i~~fcan Steel & Wire Co. 
Columbl& Machine Worka & 

E~~-
1
s~~lce Supplies Co. 

Hubbard & Co. 
Railway Trackwork Co. 
Ramapo-Ajax Corp. 

Towers and Transmission 
Stroctnre 

Archbold-Brady co. 
Westinghouse E. & M. Co. 

Track Grinders 
Railway Trackwork Co. 
Ramapo-Ajax Corp, • 

Tra,k, RoeclRI Work 
Columbia Machine Works & 

M, I. Co. 
Ramapo AJax Corp, 

Trnrkless Trolley Car• 
Brill Co., The J. G. 
St. Louis Car Co, 

Translorm,prt11 
American Brown Boveri 

~i!':',;1 Electric Co. 
Westinghouse E. & M. Co. 

Treiuls, Safety Stair, 
Car Slf'P 

Clnclnnstl Car Co. 
(Continued on psce 45) 
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Atlanta I Baltimore 

= 

Boeton 
Buffalo 
Chicago 
Cincinnati ® 
Cleveland 
Dallas O 
Detroit 
Jndianapali1 

Investigations r Reports 

Valuations 
Kan••• Citv 
Loe Angelea 
Milwaukee 
Minneapolis 
New Orlean• 
New York 
Philadelphia 
Pittsburgh 
San Franciaco 
St. Loui1 

The American Appraisal 
Company 

Svracuoe 
Seattle 
Washington, D. C. 
Berlin, Germany 

A National Organization =.,_ ___________________ _ 

S:,HIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUlllllllllllllllllllllllli: 
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! I I 
i l 

I W, on,k, • ,pec,.hy o, 

i==-==! ELEL~Ts~fc!*}~~ Av 
We solicit a test of TULC 

= on your equipment 
5 

i=_! ~:: ~::~;~~\!~::~~o:~. 
Stram Bid&". 

~NtllfffllffltttHIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUir111111111111111111111111111111UIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIF. 
I 
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i ELRECO TUBULAR POLES j 

I I 
i I 
I I 
E TH[ -w .. , •OCK" / ' E 
; COMBINE re c c•• • m<D >O<NT I 
iii Lowest Cost Lightest Weight § 

j Least Maintenance Greatest Adaptability i I Cataloc complete with enctneerlnc data aenl on requeol. I 
iii ELECTRIC RAILWAY EQUIPMENT CO. § 
§ CINCINNATI, OHIO i 
j New York City. 30 Church Streel ~ 
iillffftlllllllHIIIIIIIIIIIJIIIIIIIIIITIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll;i 

s1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111nt!: 

I gz·~:~?:~;:~~r~;~2~. I 
E " Es1:. 1883 "' PITTSBURG , PA. E 
5 8RANCH OFFICES: ATLANTA •CHICAGO•HOUSTON•NEWYORK•ST.LOf/lS•SANFIIANCISCO $i 

51111HIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHHHlllfftllllllllHIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~ 

gnm11111111111111111111111m11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

i CHILLINGWORTH! 
;_ One-Piece Gear Caaea ==~ 
5 e~i.mlen-RlveUeso-Llght Welch& ;; 
: Be•t tor ,.,..n l•-Durablllt;y and = 
i Economy. Write U•. 5 
ili El 
~ Chillingworth Mfg. Co. ~ 
lil Jersey City, N. J. ~ 
LtfflllHllllllllllllllllllllllllllllllfflllfflllHIIIIIIIIIIIIIIIIIIIHlllllllllllllllll•1111111111111111111111tlllllllllllltttllllllllllllllllllllllllllli 

!IIIIIIIIIHIIIIIIIIIIHUJIIIIIIIIIINIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIINIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIJIUIIIIIUIIIHIIIUlt: 

~ "The Standard for Rubber lnsulatio,," ~ 

INSULATED WIRES 
and CABLES 

"Okonite," "Manson," and Dundee "A '"'B" Tai,68 
Smd for Handboolt 

The Okonite Company 
The Okonite-Callender Cable Company, Inc. 

Factories, PASSAIC, N, J. PATERSON, N. J, 
BtUU· _0/!leu: New York Chicago Pitlsbursh SI. Loui1 AUanla 

Buminshe.m San Fre.ncioco Loo Anirelea SealU• 
PeUlncell-.AJl<lzew• Co., Bo1ton, Kua. 

I'. D. IAwrence Electrle c:o., ClnclDDltl, o. 
Norelt, Electric Co., Pbll1., P1. 

§ oo.. Rep.: Enrloee~ U1ter!1)1 Limited: UontruL ; 
s Ot<b• &11.: Victor 0. Mondou Co., Hanna. = 
~IIUIIIIIJIIIIIIIIIAllfflHIIIIIIIIIIIIIIIIIIIUIIIIIIJIIIIIIIIIITIIIIIIIIIIAIIIIIIIIIIIHIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIUIIIIIIIIIIIHlllmHllii 

;111111111111111111111111111111111111111111111111111111u1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111uu11~ 

~ AMELECTRIC PRODUCTS ~ 
I I i BARE COPPER WIRE AND CABLE I 
- TROLLEY WIRE -I WEAT..rJ~P~fi?& WIRE I 
§ ' PAPER INSULATED § I Bee. IJ. I. Pal omoe UNDERGROUND CABLE i 
I MAGNET WIRE i 
5 S 

I AMERICAN ELECTRICAL WORKS I 
-=; PHILLIPSDALE, R. I. I 

11-0tton, lTI !"eden!: C.blcaeo. 20-U we,t Rlndolpb Street: e 
§ Cincinnati, Traction Bide.: New York. 100 II:. 42nd St. a 
~nn111111111111111•q111111111111m111111111111111111111m11111111111111111111111111111111111111111111111111111111111111111111111111111111111mm1111m11111a 

~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111!!11111111111111111111111111111111111111111111111111111111111111111111~ 

I ~~:~i:::~~;=~= I 
- •igned box for this class of service. 

I I 
~ The Cleveland Fare Box Co. i 
§ 4900 Lexington A.,e., Cle.,eland, O. § 
~ ~ § Canadian Cleveland Fare Box Co., Ltd. § 

Pre1ton, Ontario 

i C8ll'1NTmo And :sorting Machines Cf::t&Ffa Tokens I = _.;..;;.;;.;..;..;;;;.;.;;... ______ ;;.;... ______ ...;===.;;.;..---- = 
f.11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111P111111111111111F. 
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Chapman 

I !!~~~!~~ c~~.gB~!!! 
~HHUIUIIIIIIIIIIIIIIIHIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~ 

~n111111111111u1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n1111111111111111111111111111111111111111111111111j 

f RAIi-WA'( U1"11-l-r\( coMPA~ i 
! CAR COMFORT WITH HEATERS I 
I UTILITY 'REGULATORS I 
2 VENTILATORS s 
- 1f.1-161 Wat Hd 8&. W'rll• for 1328 Broadwa7 -i Olll_o, DL Catlll0111<• New York, N. Y. ! 
;:.1111Unltt1HlhlllllllllllllllllllllfllllllllflfllllllllllllllllllllllllllllllllllllllllllllfllllllllllllllllllllllllllllllllllllllllllfllllllllllllllllllUIHW 

gm1111111111111111n11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

;=: H B LIFE GUARDS I= 
PROVIDENCE FENDERS 

i Monutaciured ba, I 
§ CoNSOLIDATED CAR FENDER Co., PROVIDBNCB, R. I. § 
~ Gener&! Salea Arente ~ 
~ WENDELL II MaeDUFFIE 00., 110 E. f.2nd 8t,, N. Y. C. :I 
6111111m1111u11m111111n1111HUttutfttlllllrttm1111mn111mm1mm1mHHllffllltllllllllltlllfllflllllllltllllfllllllTIIJIIHIIIIIIIIIIIUllltllllj 
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~ THE BEST TRUSS PL.U.'X ELEOTBIC HEATER EVER PRODUCED f 
~ N ~ 
i 0

• I 
! 478Ei 
= = 
~ COLD CAR HEATING & LIGHTING CO., BROOKLYN, N. Y. J 
~ltftlllllNhllltlll•IIIIIIIIIIIIIIIIIIIIIIIITIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIUIIIUllmn1111111111111111111111111111111111111111uui 

~IIIIIIIIIIIIIIIIIIJIIJIIIJIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIUlllnHlllllllllllllllllllllllllllllllllllllllllldlllllllllllllllllllllllllllll!.: = = 

I ~}Ilf Jf l\i[if i!l:f :t:~pti!~~ I 
r.111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111F. 

:rrmn111111111111111111111111mm11111111111111111111111111111111111111111111111u1111111111111111111111111111111111111111111m1111111111111111111111111111111i; 

Gets Every Fare ; 
. PEREY TURNSTILES I 

or P ASSIMETERS ~ 
Uae them In· your Prepayment Areu and ~ 

Street Can a 

Perey Manufacturing Co., Inc. ~ 
101 Park Annue, N- York Clt7 i 

JIIHHIIIIJIIIHIRfflfflflllllHHlfflflltlHIHIIJIIHlllllllllltllllllltlllllllHIMIIIIIIIIIIIIIIIIHIIIJHIIHIIJIIIIIJIIUIIIIIJJIIIIIIIIIIIIIIIIIUIIIIIIUi 

!llllllflllllllllllllllllllllllllllfllllllUIUIIIUIIIIHIIIIIIHHIHIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIHIHIIIIIHIIIIIHIIHIIIIHHIIIIIIHIIIIIIIHIHIIIHU! • 

I r 

i 1!~!!:~~;!~:!::!~~::.5i. I 
~11mum11111111111111111111111111111111111111111111111111111111111111111111111m1111111111111111111111111111111111111111111111111111111111111111111111111111S 

u11111111111111111111111mn111111111111111111111111111111111111111111111111111111mn111111111111111111111111111111111111111111111111111111111111111111111mm1: 
= = 
~ A Single Segment or a Complete Commutator i 
~ i 
= la turned out with eQual care In our ■hop•. The orden we 11.ll = 
§ differ onl7 In matrnHude: amall ordere command our utmoet care j 
= and aklll IW!t M do lar&'e ordere. CAMERON QUalltJ' lll>Pliee lo = 
§ ever7 coll or ae&ment that we can make. a• _well as to eTery i 
= commutator we build. That'• wh.Y ao man7 electric rallway men = I reJ.y aboolutely on our name. I 
= Cameron Electrical Mfg. Co., Ansonia, Connecticut 5 
ii111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111A11111111n111111111111111111111111111111111111111111111111ur111! 
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i STUCKI 
! SIDE I BEARINGS 
ii A. STUCICJ CO. E 

~ ou .... r Bids. i 
2 Plttalnwala. PL c 
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~ NACHOD & UNITED STATES 
SIGNAL CO .. INC. • 

LOUISVILLE.KY. ""' 

BLOCK SIGNALS - . 
roR 4 ::-:-

ELECTRIC RAILWAYS . ~ 
HIGHWAY CROSSING SIGNALS .. 

51111111111u111111111u11n11n1111111111111111111111111111111m1m111111111111111n11111111u11om11w111111n11mm11111111111111111111111u1111mm111 
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i SAMSON SPOT WATERPROOFED TROLLEY CORD 
~ 

i 
I 

Tracie Mart Re,:, U, 8. Pal. Olr. 
Mad of extra Quality etock flrmb brr.lded and 111111oothb' lniabed. 

e carefully in■pected and iruara.ntoed free from flaw•. 
Samplee and Information ~Jadly ■ent. I 

i SAMSON CORDAGE WORKS, BOSTON, MASS. 
~IUIIIIIIIIIJIIIIIIJIIIIIIJIIIIIIIIIIIIIIIIUIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIUIIIIIIIIIIIIIIIIIIIIJIIIIUIUOIIIIIJIU: 

en1111111u111111111111n111111111111111n1111111111111111111111111111111111111111111111,1111111111111111111111111111111111111111111111111111111111111111111n11w ... 

I ~11111111111111~ Car Heating and Ventilating 

l11ea1 ~~:fil.~~~r~=~lt~~~ 
j ~ · • ~. The P~ter Smiili .Heater Company I ~1111111111111\' · 6209 Hamilton Ave., Detroit, Mich. , I 
~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111! 
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WHAT AND WHERE TO BUY-Continued from page 42 
Trre Wire 

Okoolte Co. 
Okonlte-Callender Cable Co. 

TrolJeT Baaee 
Oeneral Electric Co. 
More-Jone• Braee & Metal 

Co. 
R. D. Nuttall Co. 
Ohio Braoa Co. 

Troll•T Baaee, Retrlevlnc 
General Electric Co. 
R. D. Nuttall Co. 
Ohio Braae Co. 

TrolleT Ba&H 

8.:-:,1~r~f'EI~fr1!· °80. 
Weetlncbouee E .. & M. Co. 

TrollrT lll aterlol, Ovcrbrod 
Elec. Service Sui>plleo Co. 
More-Jooea Braae & Metal 

Co. 
Ohio Brase Co . . 
Weotlncbouee E . & M, Co. 

Trnlle7 Wheel Baehlnlf• 
More-Jone• Brase & Metal 

Co. 
Star Bra11 Worko 

Tr;!:~hr~h•el• (See Wheel• 

Trolle,- Wire 
Amer. Electrical Work■ 
American Bra•• Co. 
American Steel & Wire Co. 
Anaconda Copper Min. Co. 
Rcebllnc'e Sona Co., J. A, 

Truek,. Car 
Bemis Car Truck Co. 
Brill Co .• The J. G. 
Cincinnati Car Co. 
St. Louis Car Co. 

Trass Plank• 
Haekellte Mfc. Corp. 

Tn~~:{b~•'{,",.';'nt";.d Blaek 
lrvlncton Varnleh & loo. 

Co. 

Turbin"•• Stf"am 
American Brown Boverl 

Corp. · 
General Electric Co. 
Weetlnchouae E. & M. Co. 

Tarntableo 
Elec. Service Supplleo Co. 

Tnrnelll•• 
Elec. Service Supplleo Co. 
Perey Mfc. Co .• Inc. 

Valvro 
Ohio BraH Co. 
Weetlnghouae Tr. Dr. Co. 

Varnlebed Paper■ and Bilka 
Irvlncton Varnleh & In ■• 

Co. 
Ventllaloro, Oar 

Brill Co., The J. G. 
Cincinnati Car Co. 
Consolidated Car Hutln&" 

Co. 
Nat'!. Ry. Appliance Co. 
Railway Utility Co . • 
St. Louis Car Co. 

Veotlbule Llnlnp 
Haekellte Mfc. Corp. 

Welded Rall lolnb 
Ohio Brase co. 
Railway Trackwork Co. 
Una Weldlnc & Bondin&' Co. 
Welder■, rortnble Electrle 

Ohio Braoa Co. 
Railway Trackwork Co. 
Una Weldlnc & Bonding Co. 
Weetlnchouae E. & M. Co. 

Welden, Rall Joint 
Ohio Brau Co. 
Railway Trackwork Co. 

Weldlnc II Cnttlnc Tool• · 
International O:,;vcen Co. 

Welding Proee&ffl and 
Appumtao 

General Electric Co. 
Ohio Braee Co. 
Railway Trackwork Co. 

Una Weldlnc & Bondin&" Co. 
Westlncbouae E. & M. Co. 

Weldin&" Strei 
Railway Trackwork Co. 
Una Weldin&' & Bondin&" CO. 

Wrldln,: Wire 
American Steel & Wire Co. 
General Electric Co. 
Railway Trackwork Co. 
Roebllnc's Sona Co .. J. A. 

Weldin,: Wire and Roda 
Railway Tre.ckwork Co. 

Wheel Guard• (&le Fender■ 
and Wheel Ouarda) 

Wheel Preae.a (See Maeblne 
Tools) 

Wheels, Car, Steel & Stet! 
Tire 

American Steel Foundries 
Bemla Car Truck Co. 
Carnegie Steel Co . 
Orlftln Wheel Co. 
Dllnole Steel Co . 
Standard Steel Work• . - - . 

Wh~elo, Trnll~y 
Columbia Machine Worke & 

M. I. Co, 
Elec. Ry. Equipment Co. 
Elec. Service Suppllea Cc,. 

General Electric Co. 
More-Jones Brass & 

Co. 
R. D. NuUall Co. 
Star BralB Worka 

Metal 

Wheelo, Wroa&"ht Steel 
C11rne1<le Steel Co. 
Dllnole Steel Co. 

Whletlea, Air 
General Electric Co. 
Ohio Bra•• Co. 
We■tlnchouae E. & H. Co. 
Weetlnchouse Traction 

Brake Co. 
Window Gaard1 & Flttln&"t 

Cincinnati Car Co. 

w;:ie~~:~ Steel & Wire Co. 
Roebllnc'• Bone Co., J. A. 

Wlreo and Cable• 
American Braaa co. 
American Electrlcal Work■ 
American Steel & Wire Co. 
Anaconda Copper Min. Co. 
General Electric Co. 
Okonlte Co. 
Okonlte-Callender Cable co. 

Inc. 
Roebllnc'• Son■ Co., J. A. 
Weetln1<houae E. & N. Co. 

Wood Preeervatlvee 
American Creosoting Co. , 

tenHHfflnlffllHHHIIIUIIIIHHIIIHIHIHIIIIH1flltlHIIIIIIIIIIIIIIIIIHHlllllllllflll1HIIIHlllllllllllllllllllltllllllllJIIIIJIIIHiltllltilllllllllE r111n11111111111111111111111111111111111111111u111111111•111,11110111111111111111111111111111111111111111111111111111n1111111111111111111111111111111m11i 

RAIL GRINDERS AND 
WELDERS 

I 
5 

I 
Railway Track-work Co., Philadelphia i 

1182 ~ 
""'""""'fflftlHIIIIIIIIIIIIIIIIIIIIUllllllllllllllllillllllllllllllllllllllllllllllllllllllllllllllllllllllUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~ 

s s 
i ; 
I Better Quality Seat■ Hale-Kilbu~ Co. i 
~ For Car■ and Bu■ea 1800 Lehlr;h AYe.,Phlla'1.ipbla, PL I 
~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n11111111111111111111111111111111111111111111111111111ur. 
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New Brill Modern Cars 
for the "Sunshine City" 

It's no longer a whim. Too many 
companies have enjoyed the ex­
perience to leave any doubt as · to 
the economic advantages of new 
Brill Modern Cars. There is not 
only a reduction in operating costs, 
due to comparatively light weight, 
but enhanced appearance, In­

creased comfort and greater con­
venience are factors which are 

St. Petersburg, 
I 

Florida 
Keeping Abreast 

of the Times · 

contributing their part toward in­
creasing public patronage. 

The eight double-truck safety cars, 
recently built by the American 
Car Company for the City of St. 
Petersburg, Florida, in design and 
construction details resemble cars 
placed in service in the "Sunshine 
City" within recent years, but in 
appointments are in keeping with 
the higher standard of the times. 

Linoleum floor covering, genuine mahogany fin­
ish, headlining and leather-upholsttred uats are 
improvements noted ;n St. Petersburg's latest cars. 

Ill] THE J. G. BRILL COMPANY ~ 
. PHILAOELPHIA,PA. , m 
AMERICAN CAR CQ - c;,C.KuH~MAN CAR Cc. - WASON MANF"O Co. 

ST. 1.0u,a MC). C1..,CVCL.AND.OHIO. .PR1NQ,.ICt.O,MAS& 
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New Brill Modern Cars 
for the "Sunshine City" 

T rucks-Seats-V e~t1lators-Post 
Casings and Metal Sash-all Brill 

The Brill No. 177-EX Truck 
for light-weight modern cars is designed for in­
side-hung motors and equipped with the various 
patented devices, as well as solid-forged sideframes, 
for which Brill trucks are noted. As a result this 
type of truck is capable of meeting every require­
ment of modern city service as far as riding com­
fort and minimum maintenance is concerned. 

The Brill No. 201 -A T ype Seat, 
upholstered in gen uine leather, proves immensely 
popular with the riding public. Its cushion is 
4¾ in. deep at fron t. The well-known Brill 

" \ Vinner" reversing me­
chanism assures positive 
action with a simplicity in 
design and such few parts 

as to elimi­

nate any 
tendency 
to get out 
of order. 
Inviting 
comfort 
and m1111-

m11m maintenauce, there­
fore, are its nrn outstanding characteristics. 

..... 

Brill "Exhaust" Ventilator 
Symmetrical and at­
tractive in appear­
ance, the Brill Ex­
haust ,. entilator ex­
hausts impure air 
from t he carbody 
\\'ithout subjecting the passengers to unhealthy 
draughts. 

Brill Renitent Post Casings 
hold the w indow sash 
u n d e r compression, 
keeping out rain, dust 
and air, eliminate any 
tendency toward sash 
rattle, ;;nd permit the 
installation of new 
sash without the aid 
of tools when win­
dow is broken, thu5 
making it unnecessary 
to take the car out of 
service. 

Brill Full-vision All-Metal Sash 
A bright and cheer­
ful interior also adds 
to a car's attractive­
ness. The use of 
Brill all-metal sash 
in place of wooden 
$ash r e d u c e s the 
amount of "dead 
light" construction. 
Note comparison be­
tween metal a n d 
wood in t he illustra­
tion. 

imrn1l THE J. G. BRILL COMPANY Im 
M PHILAOE:LPt-llA,PA. ~ 
AM E RICAN CAR Co Ci.C. KUHLMAN CAR Co. WASON MAN F''c Co. 

ST. ~QUIS MO. CL C VCLANO.OM I O , SPR INCl"IC L.0,MAS~ 



Stnoothing out the starting loads 

G-E Automatics, early 
adopted by the Chicago, 
Aurora & Elgin, have 
greatly facilitated oper­
ation of this road under 
heavy overloads. Their 
operating records show 
that 99.18 % of several 
thousand starts are per­
fect; attention is one­
fourteenth of that for 
manual stations. 

Some idea of the severe overloads encountered 
by substations of the Chicago, Aurora & Elgin 
Railroad is obtained from the fact that frequently 
two 6-car trains are started at one time, each 
normally requiring 4000 amperes. 

By the use of automatic substations these trains 
can be accelerated properly and kept on time. 
Resistance is automatically connected to limit 
the converter current to a safe value. Thereby 
service is uninterrupted, even though the power 
required is greatly in excess of the converter 
capacity. 

This load-limiting feature was one of the con­
siderations upon which this company based its 
decision to use G-E Automatic Substations. 

3·22 

GENERAL ELECTRIC 
G ENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y., SALES OFFICES IN ALL PRINCIPAL CITIES 




